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Executive Summary

EXECUTIVE SUMMARY
Purpose

The primary purpose of this Resource Conservation and Recovery Act {RCRA)
facility investigation (RFI) work plan is to propose a methodology for detemmining
{1)the nature and extent of releases of hazardous waste or hazardous
constituents from solid wasle management units (SWMUs) in Operable Unit
{OUy 1132 and (2)the need for correclive measures studies (CMSs). The
second purpose of this document is to salisfy those regulatory requirements
condained in Los Alamos National Laboratory's (the Laboratory's) pemmit to
operate undsr RCRA thal pertain to OU 1132. OU 1132 includes one active
Technical Arga (TA), TA-39. This TA is located in the southemn part of the Los
Alamos National Laboratory, in Los Alamos county, north-caniral New Meaxico. It
contains twenty-five potential release sites {PRSs), all of which are located on
land owned by the Depantment of Energy (DOE).

Module VIl of the permit, known as the HSWA Module [the portion of the permit
that responds to the requirements of the Hazardouys and Solid Waste
Amendments (HSWA)], was issued by the Environmental Protection Agency
(EPA} to address potential corrective action requirements for SWMUs at the
Laboratory.  These permit requirements are addressed by the DOE's
Environmental Restoration (ER) Program at the Laboratory, This work plan
describes the sampling plans that will be followed to implement the RF! at OU
1132, and, together with eighteen other work plans (nine submitied to the EPA in
May of 1993 and nine submitted earlier), meets the requirement set forth in the
HEWA Module to address a cumulative percentage of the Laboratory's SWMUs
in RF1 work plans by May 23, 1993.

Installation Waork Plan

The HSWA Module required the Laboratory to prepare an installation work plan
{IWP) to describe the Laboratory-wide system for carrying out the RFI, doing
CMSs, and implementing corrective measures—requirements salisfied by the
Installation Work Plan for Environmental Restoration submitted to the EPA in
November 1890. That document is updated annualily, and the most recent
revision was issued in November 1992, The IWP identilies the Laboratory’s
PRSs, describes their aggregation into 24 OUs, and presents the Laboratory's
overall management plan and technical approach for meefing the requirements
of the HSWA Moduie. Information relevant to this work plan that already
appears in the IWP will be referenced (using the 1982 version of that document)
rather than repeated here.

Both the IWP and this work plan address radioactive materials and other
hazardous substances not subject to RCRA. Sites that potentially contain only
non-RCRA materials are called areas of concern (AQCs). The term PRS is the
generic name for both SWMUs and AOCs. It is understood that the language in
this work plan pertaining fo subjects outside the scope of RCRA is not
enforceable under the | aboratory's operating permit.
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Executive Summary

Background

OU 1132 is essenlially the same as Technical Area (TA) 39, located in the
sotitheast portion of Los Alamos National Laboratoty. TA-39 was established in
1953 as a remote, high-explosives {HE} firing site for experiments related to
equation-of-state research, shock wave phenomena, development of implosion
systems, development and application of explosively produced pulses of
electrical power, and production of high magnetic fields. There are five outdoor
firing sites at TA-39, of which four are still active; in addition, there are two gas
qung, a single-stage and a two-stage.

The firing site experiments have generated most of the waste at this site. A
gignificant portion of this waste has been disposed of in landfills on site.
Materials of concem include beryllium. mercury, barium, chromium Vi, lead,
thallium, cadmium, natural and depleted uranium, HE, and solvents. (Mercury
and depleted uranium are no longer used af this sile.)

All of the facilities at TA-39 are in the botlom of a canyon, the northern branch of
Ancho Canyon; as such, all are located on a flood plain.  For this reason, the
potential for transport of contaminants off sile via the stream channel is a major
focus of the RFL. Moreover, the very natufe of the experiments makes inevitable
the uncontrolled scatiering of contaminants to the surrounding hilt slopes and to
the stream channel.

The PRSs at OU 1132 that will undergo RFl have been grouped into four
aggregates: (1) landfills, (2) storage areas, (3) finng sites, and (4) septic
systems and seepage pils. The RF! sampiing plan is designed to ascerain the
presence {and, to a limited exient, the distribution} of contamination of TA-39.
PRSs recommended for no further action {NFA} include an incinerator that has
been removed; an outfall that releases potable water only; and several sforage
areas where spread of contamination beyond the sforage area boundaries has
been ryled out.

At least five landfili pits have been used for disposal of firing site debris. The RFI
will include geophysical surveys 1o locale these pits, as well as surface and
subsurface sampling to ascerfain the kinds and extent of cortamination.

For the storage areas, we propose limited sampling to determine whether there
is any evidence that contaminants have moved beyond the boundaries of an
area,

We have elected to sample around the one inactive and the four active firing
siles, to investigate the uncontrolled movement of contaminants from the
surrounding hill slopes into the siream chanhel. Of special concern are the
mercury and depleted uranium that were used in the past. To estimate the
extent and distribution ¢f contamination, samples will be collected every 150 fi
along three 600-ft radial transects extending from each firng pad. Limited
sampling will also be done on a large dump of soil that was excavated for
construction of the most recent fiing site, on mounds of accumulated debris at
older firing sites, and on the gas-gun site. Remediation of the active firing sites
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will be deferred until decommissioning unless an immediate threat to human
health or safely is revealed.

Two active septic systems, one inactive seplic system, and fwo seepage pits
make up the fourth aggregate. Al but 38-006(b), the aclive system thai has
received only saniiary waste, will be sampled during the RFL

Technical Approach

For the purposes of designing and/or implementing the sampling and analysis
plans described in this work plan, mosi PRSs are grouped inio aggregates {even
though selected PRSs are investigaled individually as necessary). This work
plan presents the description and operating history of each PRS or aggregate,
together with an evaluation of the existing data, if any. For some sites, NFA can
be proposed on the basis of this review; these sites are discussed in Chapler 6.
For other sites, this review is sufficient to determine that Phase | field
investigations should be undertaken. These sites are discussed in Chapler 5,

The technical approach o the field investigations is designed to refine the
conceptual exposure models for the PRSs or aggregates to a level of delaif
sufficient for baseline risk assessment and the evalualion of remediation
alternatives, including voluntary corrective actions (VCAs). A phased approach
o the RFI is used to ensure that any environmental impacts associated 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.

For some of the PRSs requiting RFI, there are existing data and/or strong
historical evidence that suggest that a release has occurred. For these sites, the
information has been evaluated and has been judged insufficient to supponrt a
baseline risk assessment and/or the evaluation of remediation altematives. For
other PRSs requiring RFI, there are no existing data and fittle or no historical
evidence that a release has occumred. Phase | sampiing will be done for the sites
in both categories, 1o determine the presence or absence of hazardous ard/or
radioactive comaminants. If contaminants are detected at concentrations above
conservative screening action levels, either a baseline risk assessment will be
done 1o ascertain the need for remediation, or a VCA may be proposed. If a
baseline risk assessment is judged necessary but the data coliected dunng
Phase | are insufficient for the assessment, a second phase of sampling will be
done o characterize in more detail the nature and extent of the release.

A major concern at OU 1132 is the potential for movement of contaminants off
site during flooding. If Phase | siudies give evidence of such movement, a
Phase !l sampling plan will be designed in coordination with the OU 1049
{Canyons) RFL

To ensure that the right type, amount, and quality of dala are collecled, data
quality objectives will be developed for the RFI Phase 1 sampling and analysis
plans desgribed in this work plan. Field work for many sites includes field
surveys and field screening of samples; samples for laboratory analysis will be
selected on the basis of the resulis of this field work Al samples will be
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screghed and/or analyzed for radivactive contamination, whether or not
radioactive constiluents are suspected in a given sample.

The six main chaplers of this work plan are followed by five annexes; these
describe the project plans, which correspond 1o the program plans in the IWP:
project management, quality assurance, health and safety, records management,
and community relations.

Schedule, Costs, and Reporls

The RFI field work described In this document requires 1.6 years to complete.
This assumes a single phase of field work, which is expected 1o be sufficient for
most PRSs; however, a second phase will be scheduled i the results of Phase |
show a need for it; in that case, the field work will take longer.

Cost estimates for baseline activilies to complete the RFI for QU 1132 are
provided in Table ES-1. The estimates for costs and schedule are the latest
available, from the fiscal year 93 baseline request. These will be updaled as
appropriate.

JABLEES-1
ESTIMATED COSTS OF COMPLETING OU 1132 RFI

Estimate to Complete $13 785 000
Escalation 1 946 000
Prior Years 437 000
Total at Completion 316 168 000

The HSWA Module stipulates the submittal of monthly reports and quarterly
technical progrese reports. In addition, an AF] phase repott will be submitted at
the completion of each of the sampling plans. The phase report will serve as

« a patlial summary of the resulls of inftial site characterization activities,

»  a vehicle for proposing madifications 1o the sampling plans suggestad by the
initial findings,

« & work plan that describes the next phase of sampling (if such sampiing is
required),

« a vehicle for recommending VCA or NFA as mechanisms for delisting PRSs
shown by the RFI to have acceptabie health-based risk levels, and

+ & summary of the sampling plan for thal phase.

At th: conclusion of the RFI, a final BFI repont will be submitied to the EPA.

RFi Work Flan, OU 1132 [TA-39) ES-4 June 1993
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Public Involvement

Regulations issued pursuant to HSWA mandate public involvement in the
corrective action process. In addition, the Laboratory is providing a variety of
opportunities for public involvement, including meelings held as needed to
disseminate information, to discuss significant milestones, and to solicit informal
public review of this and the other draft work plans. It also distributes mesting
notices and updates the ER Program mailing list; prepares fact sheets
summarizing compieted and future activities; and provides public access 1o
plans, reports, and other ER Program documents. These materials are available
for public review between 9:00 a.m. and 4:00 p.m. on Laborafory business days
at the ER Program's public reading room (1450 Central Avenue in Los Alamos)
and at the main branches ot the public libraries in Espafiola, Los Alamos, and
Santa Fe.
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Chapter 1

Introduction

1.6 INTRODUCTION
1.1 Statutory and Regulatory Background

In 1876, Congress enacted the Resource Conservation and Recovery Act
{RCRA), which governs the day-to-day operations of hazardous waste treatment,
storage, and disposal (TSD) facilties. Seclions 3004{u) and {v) of RCRA
established a permitting system, which is implemented by the Environmental
Protection Agency (EPA), or by a state authorized to implement the program,
and set standards for all hazardous-waste-producing operations at a TSD facility.
Under this law, Los Alamos National Laboratory (the Laboratory) qualifies as a
treatment and storage facility and must have a permit to operate. The State of
New Mexico, which is authorized by EPA (o implement portions of the RCRA
permitting program, issued the Laboratory’s RCRA permit.

In 1884, Congress amended RCRA by passing the Hazardous and Solid Waste
Amendments (HSWA), which modified the permitting requiremnents of RCRA by,
among other things, requiring corrective action for releases of hazardous wastes
or constituents from solid waste management units (SWMUs). EPA administers
the HSWA requirements in New Mexico at this time. In accordance with these
requirermnents, the Laboratory’s permit 10 operate (EPA 1880, 0306) includes a
section, referred to as the HSWA Module, that prescribes a specific corrective
action program for the Laboratory. The HSWA Module includes provisions for
mitigating releases from facilities currently in operation and for cleaning up
inactive sites. The primary purpose of this RCRA field investigation (RFI) work
plan is to determine the nature and extent of releases of hazardous waste and
hazardous constituents from potential release sites {PR3s). The plan meets the
requirements of the HSWA Module and is consistent with the scope of the
Comprehensive Environmental Response, Compensation, and Liability Act
{CERCLA).

The HSWA Module lists SWMUs, which are defined as “any discemible unit at
which solid wastes have been placed at any time, irrespective of whether the unit
was inlended for the management of solid or hazardous waste.” These wasles
may be either hazardous or nonhazardous (for example, construction debris).
Table A of the HEWA Module identifies 603 SWMUs at the Laboratory, and
Table B lisls those SWMUs that must be investigated first.  In addition, the
Laboratory has identified areas of concern {AQCs), which do not meet the
HSWA Module’s definition of a SWMU. AOCs may contain radicactive materials
as well as hazardous substances not listed under RCRA, SWMUs and AOCs
are collectively referred 1o as PRSs. The ER Program uses the mechanism of
recommending no further action (NFA) for AOCs as well as SWMUs. However,
using this approach for AOCs does not imply that AOCs fall under the jurisdiction
of the HSWA module,

For the purposes of implementing the cleanup process, the Laboralory has
aggregated PRSs that are geographically related into groupings called operable
units {OUs), The Laboralory has established 24 OUs, and an RF] work plan is
prepared for each. This work plan for OU 1132 addresses PRSs located in one
of the Laboratory's technical areas (TAs): TA-38. This plan, together with nine
ather work plans submitted to EPA in May of 1993 and nine plans submitted in
1990 and 1991, meets the schedule requirements of the HSWA Module, which is

RF| Work Plan, OU 1132 (TA-39) 1-1
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{0 address a cumulative total of 55% of the SWMUs in Table A and a cumulative
total of 100% of the 182 priority SWMUs listed in Table B of the HSWA Medule.

As more information is obtained, the Laboratory proposes modifications in the
HSWA Moduile for EPA approval. When applications to modify the permit are
pending, the ER Program submits work plans consistent with current permi
conditions. Program documents, inchuding RFI repors and the installation work
plan (IWP; see 1.2 below), are updated and phase repors are prepared to reflect
changing permit conditions.

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

1.2 Installation Work Plan

The HSWA Module required that the Laboratory prepare a master plan, called
the installation work plan (IWP), to describe the Laboratory-wide systemn for
accomplishing all RFls and correclive measures studies {CMSs). The WP has
been prepared in accordance with the HSWA Module and is consistent with
EPA's interim final RFI guidance (EPA 1988, 0088} and proposed Subpart S of
40 CFR 264 (EPA 1990, 0432}, which proposes the cleanup program mandated
in Section 3004(u)} of RCRA. The IWP was first prepared in 1990 and is updated
annually. This work plan follows the requirements specified in Revision 2 of the
IWP (LANL 1992, 0768).

The IWP describes the aggregation of the Laboratory's PRSs into 24 OUs
{Subsection 3.4.1). |t presenis a facilities description in Chapter2 and a
description of the siructure of the Laboratory's Environmenial Restoration (ER)
Program in Chapter 3. Chapter 4 describes the technical approach to cotrective
action at the Laboratory. Annexes -V contain the Program Management Plan,
Quality Program Plan, Health and Safety Program Plan, Records Management
Program Plan, and the Public Involvement Program Plan, respectively. The
document also containg a proposal o integrate RCRA closure and corrective
action and a strategy for identifying and implementing interim remedial
measures. When information relevant to this work plan has already been
provided in the IWP, the reader is referred to the 1992 revision of the [WP.

1.3 Description of OU 1132

OU 1132 is located in Los Alamaos county in north-central New Mexico (Figure 1-
1). It contains a single active technical area, TA-39 (Figure 1-2). Twenty-seven
PRSs have been identified al TA-39 (see Figures 1-3 to 1-6). Twenty-five of
these are SWMUs and two have been proposed for SWMU status; all are on
property owned by the US Department of Energy. RFI is recommended for 20 of
these sites (including the two proposed for SWMU status). These 20 sites have
been grouped into four aggregates: fandfills, storage areas, firing sites (including
a single-stage gas-gun site), and seplic systems and seepage pits.

TA-39 was established as a remote, high-explesives test site.  Experiments are
conducted at the site to support research on equations-of-state, shock wave
phenomena, development of implosion sysiems, development and application of

RFI Work Plan, OU 1132 (TA-39) 1.2 June 1893
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Chapter 1

Introduction

explosively produced pulses of electrical power, and production of high magnetic
fields. Most of the hazardous waste at TA-39 was generated by these aclivilies,
Contamination by heavy metals {e.g., depleted uranium, berylium, mercury,
cadmium, lead, silver) is of most concern at this site.

A feature of TA-39 that has important implications for contaminant franspon is
that all of the PRSs in this technical area are located in the bottom of a canyon
that is a branch of Ancho Canyon; thus, all are within a few hundred feel of (and
some are adjacent t0) an ephemeral sfream, which coulkd rapidly carry
contaminants off site. (Waters from this streamn eveniually discharge infc the Rio
Grande

Section 3.5 of the IWP states that each OU work plan may conlain an application
for a Class lll permit to modify Table A of the HEWA Module when it is
determined that a SWMU needs no further investigation or when it is necessary
to add a SWMU to the current listing. Table 1-3 lists the SWMUs 1o be
addressed in this work plan and shows which we propose for RFI and which for
no further action (NFA) (see Chapler 4, Section 4.5.1, for a discussion of the
criteria used to recommend NFA for a site). EPA's approval of this work plan
has the efiect of delisting NFA BWMUs unless otherwise specified by that
agency. Official delisting is by permit modification, if appropriate.

1.4 Organization of This Werk Plan and Other Useful Information

This work plan follows the generic outline provided in Table 3-2 of the IWP
(LANL 1992, 0768). Foliowing this introducory chapter, Chapter 2 provides
background information on QU 1132, which includes a description and history of
the OU, a description of past wasle management praclices, and cisrent
conditions at fechnical areas in the OU,

Chapler 3 describes the environmental sefting, and Chapler 4 presenis the
technical approach to the field invegtigation. Chapter 5 contains an evaluation of
all the PRSs in OU 1132, which Includes a desceription and history of each PRS,
a conceptual exposure model, remediation alternatives, sampling plan objectives,
and a sampling plan. Chapler 6 provides a brief description of each PRS
proposed for NFA and the basis for that recommendation.

The body of the text is followed by five annexes, which consist of project plans
comesponding to the program plans in the IWP. project management, qualily
assurance, heatth and safely, records management, and public involvement,
Appendix A lists the engineering drawings and the Environmental Restoration
Standard Operaling Procedures (SOPs) used, Appendix B gives detalls of field
sampling procedures, and Appendix C contains a list of contributors to this work
plan.

The units of measurement used in this document are expressed in both Engfish
and metric units, depending on which unit is commonly used in the field being
discussed. For example, English unils are used in text pertaining to engineering,
and metric units are often used in discussions of geoclogy and hydrology, When
information is derived from some other published report, the units are consistent
with those used in that report. A conversion table is provided at the end of this
work plan.
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Introduction Chapter 1

A list of abbreviations and acronyms precedes Chapter 1. A list of references
appears at the end of each chapter. A glossary of unfamiliar terms is provided In
the IWP (LANL 1992, 0768).

JABLE 1S
PRSs IN OU 1132

Appears Appests
in HSWA In HSWA Proposed Proposed

Ol 1132 PRSs Table A Tabie B for RFI for NFA

39-001(a) X X*
39-001(b) X X*
39-002(a) X

39-002(b) X

48.002(c}

39-002(d)

39-002(s)

39-002(f}

39-002(g) X

s 39-003

. 39-004(a)
39-004(b)
39-004(c)
39-004(d;
39-004(8}
38-005
39-006(a)
39-006(b)
38-007(a)
39-007(b)
38-007(c)
39-007(d)
39-007(e)
39-008
38-009
Chemical seepage pit
{proposed SWMU)
Excavated soil dump
{proposed SWMLU)

DD

x>
>

M XM
P A 4 B
>

»oox X X
b O A 4

*Bacause individual pits were numbered instead of the two landfill locations,
38-001{a) was listed as 39-001(a) and (b}, and 39-001{b} as 38-001(c}, (d},
and (e}.
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Chapter 2 Background Information for OU 1132

2.0 BACKGROUND INFORMATION FOR OU 1132
2.1 Description

OU 1132 consists primarily of canyons and mesas, it lies at elevations between
6,300 and 6,960 ft and is located in the southern par of the Laboratory (see
Chapter 1, Figures 1-1 to 1-3), The OU includes much of the mesa between
Water Canyon on the north and Ancho Canyon on the south, which is dissected
by the northern fork of Ancho Canyon and by Indio Canyon. TA-38 is the only
active Technical Area in this OU {although a small unoccupled portion of TA-33
is physically part of the OU)).

The structures and firing sites of TA-39 are located in the north fork of Ancho
Canyon, in a 2-mile-long area bounded by canyon walls (see Figures 1-3 10 1-8
in Chapter 1). The open-air delonation areas (TA-38-6, -7, -8 -67, and -88), the
main laboratory (TA-39.2), the main magazine (TA-39-3), the trim ({high-
explosives-assembly) building (TA-39-4), and the ready magazine {TA-39-£) are
made of concrete. The two gas-gun buildings (TA-38-137 and -69), the support
building for TA-39-69 {TA-39-88}, the main shop (TA-39-98), and several slorage
buildings are melal. The most recent office buildings (TA-39-100, -103, and
-107) are transporiable units,

The firing sites are built into embankments that enclose three sides of the
structure, the fourth (the entrance) being at ground level. A variety of
experiments using high explosives are conducted on top of the embankment
level; these experiments aid ressarchers in equation-of-state studies, shock-
wave-phenomena sludies, development of implosion systems, development and
application of explosively produced pulses of electrical power, and production of
high magnetic fields {(DOE 1887, 0264). Of the five firing sites originally built for
open-air tesling of explosives, four are still attive amd will remain s¢ Into the
foreseeable future.

The SWMU Report (LANL 1990, 0145) lists twenty-five SWMUs in OU 1132:
two inactive landfill areas (39-001), seven aclive waste storage areas (39-002),
one incinerator (39-003), five firng sites (39-004), a seepage pit (39-005,
referred to in some site documents as a *sump and drain field”), two seplic
systems (39-006), five inaclive waste storage areas (39-007), possible soil
contamination at the single-slage gas-gun site (39-008), and a drainline and
outfall (39-008). It should be noted that use of the storage areas has varied over
time, and some of the areas originally identified as inactive are currently in use,
whereas some of those called active are not in current use,

TA-39 is still used for open-air detonation tests, occasional firings of projectiles
inlo the canyon cliffs, and gas-gun expetiments wherein both target and
projectile are contained within a special chamber.

2.2 History
TA-38 was established in 1953, primarily as an area for the open-air tesling of
high explosives for the shock wave physics group, and has been continuously

occupied since that time. The site was selected because of i1s remote location.
1t originally consisted of three firing sites (TA-39-6, -7, and -8}, a main building
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Background Information for OU 1132 Chapter 2

comtaining offices, a laboratory, and a shop (TA-39-2), a high-explosives-
assembly building (TA-39-4), two magazines (TA-39-3 and -5}, and a single-
stage gas gun. By the 1980s, two additional firing sites (TA-39-57 and -88), a
capacitor bank enclosure (TA-39-67), a two-stage gas-gun facility (TA-39-69), a
third magazine (TA-398-77), a metal shed enclosure for the single-stage gas gun,
and two gas-gun support bulldings (TA-39-56 and -89} had heen added [(DOE
1987, 0264). Between 1984 and 1988, three transportable office buildings {TA-
39-100, -103, and -107} were set up across the road from TA-38-2; in 1987 the
shop was relocated from TA-39-2 to a separate metal building (TA-39-98); and in
1989 the pulsed-power assembly building (TA-35-111) and its septic system
{PRS 39-006(b]) were constructed.

2.3 Waste Management Practices

Because of the refative isolation of TA-39, most of the wasle generated there has
been disposed of on site. Before the creation of the first on-site landfills in 1859,
wasle from the firing siles was generally hauled 1o the Labomatory landfill just
nonth of the Los Alamos airport.  On a few occasions, however, such debris was
dumped into the dry stream bed in the canyon, whence most of # has been
carried off site during flooding. The debris included electrical cables (typically
about 40 1t in length), plywood, garbage cans destroyed in the experiments, and
empty acetone boflles. No radioactive materials were being used at that time.
Paper waste from the office building was bumed in an incinerator (39-003)
located near TA-38-2; and because no regulations on proper disposal of solvent
waste were in place, this waste was either dumped onto the ground or left in a
pan to evaporate (Wheat 1992, 18-0017).

Beginning in 1959, landfills were established in Ancho Canyon. Al Jeast five
large pits were dug, in two locations (39-001[a] and [b]}, over the years. Each pit
was covered over when full, the last one in 1989. Materials disposed of in these
pits range from ordinary office waste to refuse from the firing sites. The latter
include beryllium, mercury, silver, copper, brass, iron, lead, steel, thallium,
catmium, thorium-232, natural and depleted uranium, solverls, and PCB-
containing ol (LANL 1980, 0145). In addition, plutonium was used in some of
the contained gun experiments {(DOE 1987, 0284); its use in these was closely
monitored.

in addition to being disposed of in landfills, waste from the firing sites (including,
often, debris from Iimpact or acoustical erosion of nearby cliffis) either
accumulated or was scraped up inlo mounds. Such debris mounds have been
identified so far at three firing sites {39-004[a] [b], and [d]) and at the single-stage
gas-gun site {(39-008). Al the latier, the area between the building and the ciiff
was leveled and the removed materials were pushed to the south side of the site,
creating a sizable mound.

Large amounts of earth were removed in preparation for the construction of the
most recent fiing site, TA-39-88 (39-004[e]). The excavated malerials were
dumped some 1500 fi southeast of the site, between the road and the stream
channel. Although much of this material apparently was excavaled out of the
natural hillside, the dump would also include materials from the surface areas,
which, by proximity to older firing sites (39-004[a],[b],[d]}, are very likely 1o have
been contaminated by the experimenis at those sites.
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From 1953 to 1987, high-explosive (HE) particles, fiquid waste (and, possibly,
solvents) were disposed of in a seepage pit {39-005). The pit and contaminated
soils from the drain field were removed, and no evidence of HE residuals has
been found (LANL 1880, 0145; McCormick 1993, 18-0015).

Two septic systems are currently in use at TA-39. The first (38-006[a]) was
instailed in 1952 and consisted of a seplic tank and a subsurface sand fiter. In
1973, waler began coming to the surface of the sand filler and discharging into
Ancho Canyon. The problem was traced fo years of routine dumping of
photographic processing chemicals into the sysiem. To correct this, a separate
seepage pit for these chemicals was put in place (Francis 1992, 18-0010). In
addition, the septic tank was enlarged and a new subsurface sand filter was put
in place on the south side of State Road 4. By 1878, the new sand filter had
become clogged. It was redesigned and replaced for the second time in 1885,
when a new 2500-gal. seplic tank was installed.

The second septic system (39-006[b]) was instalied for the puised-power
assembly building (TA-39-111). This system has a capacity of 1000 gallons and
discharges info a leach field (LANL 1990, 0145).

A number of storage areas, some active and some inactive (see Section 2.1},
are scattered throughout TA-39, These areas have been used at various times
to.store both unused and waste materials (sometimes concurrently), but they are
principally used to store waste. Wastes stored include oil that contains lead and
solvents; scrap HE; organic solvents; photographic processing chemicals; and
radicaclive materials {(see Table 5-3 in Chapler 5). Those storage areas whose
potential for release of contaminants to the environment is essentially nil {e.g.,
those located inside buildings) will not be sampled; all others will be Investigated
during the RFL

Waste cooling water is discharged inlo Ancho Canyon from one location (39
008). This outfall, which operates under a National Pollutant Discharge
Elimination System (NPDES) permit (LANL 1980, 0145), releases only potable
water and has never been used for discharges of contaminated water.
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Chapter 3 Environmental Setting of TA-39

3.0 ENVIRONMENTAL SETTING OF TA-38

An understanding of the environmental setting—climate, topography, soils,
geology, and hydrology-—of a site is essential for assessing contaminant
migration pathways. In this chaptler, we provide that specific information for QU
1132, as a supplermnemnt to Chapler 2 of the IWP (LANL 1992, 07€B), where the
general environmental selling of Los Alamos National Laboratory is described.

3.1 Physical Deseription

The physical selling of the Pajanito Plateau, land ownership, and land-use
patterns are discussed in Sections 2.1, 2.5.2, and 2.5.4 of the IWP.

QU 1132 cortains only one Technical Area, TA-39, located in the southeaslem
portion of the Laboratory and bordered on the south by Bandelier National
Monument (see Figure 1-1 in Chapler 1). TA-89 covers about 3.8 mi€ and
ranges in elevation from 6300 to 6860 ft. A number of canyons dissect the area,
including Water Canyon, Ancho Canyon, and Indio Canyon, Al of the TA-39
facilities are located in the north fork of Ancho Canyon (Figure 3-1); most if not
all of the disturbance associated with TA-39 activities (site development, open-air
explosions, wasle generalion and disposal) has been in this canyon. Public
actess to TA-39 is restricted.

3.2 Climate

General climatic information for the Los Alamos-White Rock area is given in
Section 2.5.3 of the IWP. Very little or no climatic data specifc 1o TA-39 have
been collected. Of the several Laboratory weather slations, the White Rock
station would represent the climatic conditions closest 1o those at TA-39,
Average annual precipitation at White Rock is about 14 in. About 40 percent of
this precipitation comes in July and August in the form of brief, inlense
thunderstorms that can produce significant surface runoff and, occasionally, flash
fiooding. Snowmell produces small amounts of runofil as well {Bowen 1990,
0033}). The annual distribution of precipitation is illustrated in Figure 3-2. The
erosion that results from these evenls is an important mechanism of contaminant
transport at TA-39,

Average monthly temperatures for the southern section of the Laboralory, where
TA-39 is localed, are also shown in Figure 3-2. The only detectable shift in
climatic patterns during the period of record (1911 - 1988} is slighlly cooler
temperatures and higher precipitation from 1961 to 1988.

Wind speed and direction are measured al five locations around the Laboratory
(ESG 1989, 0308). The closest wind-measuring slation to TA-39 is al TA-54,
about 2 miles to the north,  Strong winds occur mainly in the spring.  Although
wind directions in Los Alamos are quite variable because of the compiex terrain,
the predominant wind direction, especially for strong winds, is from the south-
southwest, Wind-borne contaminants are thersfore most likely to have been
transporied 1o the north-northeast of TA-39.

REI Work Plan, DU 1132 (TA-389) 31

June 1993



Environmental Setting of TA-39

R |
Borehole |
0T,

nERRE | sboratory boundary
e o Toetiical grea boutdary
m— (3} 1133 bOundary
[ Contour intasval = 100 #

6 2000 40001 ¥ e
by e %

cARTography by A. Kron 51893

Figure 3-1, Topographic map of OU 1132 and surrounding area.
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tARTography by A Kron 51890 Source: Bowen 1880, 0033
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Figure 3-2. Monthly mean temperature and precipitation values for White Rock.
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3.3 Bwolegical Resources
3.3.1 Background

During 1882, the Biological Resource Evaluations Team (BRET) of the
Environmental Protection Group (EM-8) carried out fleld surveys at QU 1132,
The full report, Biological and Flood Plains/Wetlands Assessment for the
Environmental Restoration Program, OU 1132, Ancho Canyon (Dunham, in
preparation) will contain specific information on the survey metheds and resuits,
with particular attention to any restrictions that may be imposed on RFI activities
to protect the environment and the biota. It will also include information that may
aid in defining ecological pathways and restoring vegetation,

3.3.2 Rolevant Statutes, Orders, and Regulations

The field surveys were conducted in compliatice with the Federal Endangered
Species Act of 1973, the New Mexico Conservation Act, the New Mexico
Endangered Plant Species Acl, Executive Order 11390 (*Protection of
Wetlands"}, Executive Order 11988 {"Floodplain Management™}, 10 CFR 1022,
and DOE Order 5400.1.

3.3.3 Methodology

The surveys had four objectives;

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 OU's boundaries,

2. To ascertain whether, and {o what extent, RFI aclivities might affect thess
species,

3. to identify the presence or absence of any sensilive areas (such as
floodplains and wetlands) within the region to be sampied and, if present, the
extent and general characteristics of those areas, and

4. to obtain additional plant and wildlife data concerning the habitat types within
the OU.

The survey dala provide basic information about the biological components of
the site and the site's stalus as a habitat before any sampling and site
characterization aclivities begin. This information also becomes a component of
the Natiopal Environmental Policy Act (NEPA} documentation for the site, on the
basis of which a Categorical Exclusion may be granted. (Refer to 10 CFR 1021,
Subpart D, Appendix B, for an explanation of the Categorical Exclusion [DOE
1992, 0868].)

EM-8 maintains a database of the habitat requirements for all State and Federal
threatened or endangered plant and animal species known to occur within the
boundaries of Los Alamos National Laboratory and surrounding areas. On the
basis of the information therein, a Level 2 habitat evalualion survey was
conducted. (Level 2 is for areas that are nol highly disturbed and could
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potentially support threatened or endangered species.) The plant porlion of the
survey was designed to gather data on the percent cover, density, and frequency
of both the understory and overstory compohents of the plant community,

The habitat infformation gathered through the field surveys was then compared
with the requirements for species of concern identified in the database search. [f
habitat requirements were not met, no further surveys were conducted and the
site was considered cleared with respect to impact on state and federally listed
spacies. If habital requirements were met, species surveys were done in
accordance wilh pre-esiablished profocols, which in some cases specify
paricular mateorological or seasonal conditions.

All wellands and flood plains within the survey area were noted using National
Wetlands Inventory maps, floed plain maps, and field checks. Characleristics of
wetlands and riparian areas were noted using criteria oullined in the Corps of
Engineers Wetlands Delineation Manual (Army Corps of Engineers 1587, 0871},
Flood-piain boundaries were delineated by Mclin {1892, 0825) using models
developed by the Army Corps of Engineers.

3.3.4 Survey Results

The dominant trees within the overstory vegetation of QU 1132 are one-seed
juniper (Juniperus monosperma), pinon pine (Pinus edulis), and ponderosa pine
(Pinus ponderosa). The shrub layer is primarily composed of wavyleat oak

. {Quercus undulata), Gambel ocak (Quercus gambelii), mountain mahogany
{Cercocarpus montanus), skunkbush (Rhus trilbbbata), Apache plume (Fallugia
paradoxa), and rubber rabbit brush (Chrysothamnus nauseosus). Dominant
forbs and grasses include blue grama (Bouteloua gracilis), Mountain muhly
{Muhienbergia montana), snakeweed (Guterrezia sarothrae), ard bitterweed
{(Hymenoxys richardsonii). In canyon bottom areas that have been disturbed by
activity, the dominant vegetation inciudes a number of specles characteristic of
such environments, such as cheat grass (Bromus tectorum) and faise tarragon
sagebrush (AHemisia dracuncyius).

In the western-most portions of the QU, near the boundary with TA-48, the north-
facing slopes of Frijoles Mesa display the occasional Douglas tir (Pseudolsuga
menziesi) and white fir (Ables concoler). Al these higher elevations, ponderosa
pine becomes the dominant overstory species in areas not bumed by the 1977
La Mesa fire.

The following habitats were identified:

Ancho Canyon System
+ Mesalop
Pinon-Wavyleal oak

Pinon-Mountain mahogany

+ North-dacing slopes/canyon botioms
Ponderosa pine-Gambel oak
Pinon-rabhbit brush-Apache plume

. « Southfacing slopes
Pinon-Juniper
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Frijoles Mesa
s Mesa tOp
Pinon-Wavyleaf oak

Pinon-Gambel pak

Within the QU there are an eslimated 175 species of plants, 71 species of
nesting birds, 22 species of mammals, and 8 species of repliles and amphibians.
Studies done by Travis (1992, 0869) indicate that the pinon-juniper woodland has
the fewest bird species; the ponderosa pine and douglas fir forest, with its more
varied understory and shrub canopy, supports the greatest number.

No threatened or endangered plant species were found during the field season of
1882, (However, the survey did not coincide with blooming of all such plants,
Additional surveying may be required if sampling is proposed within any sensitive
habitat. BRET will be nofified of specific sampling locations.)

Only one threatened or endangered animal species has potential for occumence
within or near QU 1132; the spotted batl {Euderma macalatum), which is listed by
the state as endangered and listed federally as endangered candidale. This bat
is found in pinon-juniper, ponderosa pine, mixed conifer, and riparian habitats. its
two critical requirements are a source of water and roost sites {caves in cliffs or
rock crevices), Water Canyon and Ancho Canyon should have sufficient roost
sites, but water sources appear to be limited, (Suitable water is defined as small
ponds or poois of slowly moving water.) To date, no spofted bats have been
mist-netted on Laboratory property. The proposed OU-1132 site characterization
is not expected to affect the spolted bat if smail caves are not disturbed and
water sources in the canyon bottoms are not altered.

335 Wetlands and Flood Plains

The stream channel in Ancho Canyon is classified by the National Wetlands
Inventory as an intermittent riverine system. Field checks of the area indicate
that the soil does not remain saturated long enough for the channel to qualify as
a jurisdictional wetland. Flood-plain maps developed by McLin (1992, 0825)
indicate that a fiood plain does exist within Ancho Canyon. In compliance with
10 CFR 1022, a Flood-PlaivWetland Involvement Notification will be submitted
to the Federal Register for public comment. RFI activities are not anticipated to
adversely affect the Ancho Canyon flood plain or the intermiftent riverine system
as long as the work practices outlined in Chapter 4, Section 4.9.3, are adhered
to.

3.4 Cultural Resourtes

During the summer of 1992, a cultural resource survey was conducted at
O 1132, as requirad by the National Historic Preservation Act of 1966 (as
amended). The methods and techniques used for this survey conform to those
specified in Archeology and Historic Preservation; Secretary of the Interior's
Standards and Guidelines Notice. (National Park Service 1983, 0632)

Twenty-nine archeological sites are located within the survey area (Table 3-1).
Because of their research potential, twenty-seven of these are eligible for
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JABLE 31
ARCHAEOLOGICAL SITES LOCATED WITHIN OU 1132
Elite Cultural Time
Site No. Type? Affiiation Period? Eligible
LA 126894 CP Anasazi Coalition Yas
LA 126898 wC Anasazi Coalition Yeas
LA 12689C cP Anasaz Coalition Yoy
LA 12702 cP Anasazi Coalition PE3
K-34A.C cp Anasazi Coalition-Classic Yes
K-83 P Anasazl Coalition-Classiz PE
K-54 op Anasazi Coalition-Classic Yos
K-55 cP Anasazi Coalition Yas
K-56 cp Anasazi Coalition Yas
K.57 P Anasazi Coslition Yas
K-58 8H Anasazi Coaltion PE
K-80 cp Anasazi Coalition Yes
K-81 cp Anasas Coaltion-Classic Yas
K-62 &H Anasazi Coalition Yes
K-63 cP Anasazi Coalition Yes
K-64 CP Anasazi Coalition Yes
K-65 AS Anasazi Coalition PE
K-66 cp Anasazi Coalition-Classic PE
K-67 AS Anasazi Coalition PE
K-68 P Anasazi Classic Yes
K-B9A SH/OH Anasazi/ Linknown/ Yes
Hispanic/ General Historic
EuroAmerican
K-gaB S Anasazi Coalition Yes
K-88C AS Anasazi Coalition Yes
K-70A-C CP Anasazi Coalition-Llagsic Yas
K-71 &H Anasaxi Unknown No
K-72 cp Anasazi Coalition-Classie Yes
K-73A-8 T8 Anasazi Coalition No
K75 SH Anasazi Unknown Yes
K-76 cP Anasazi Coalition-Classic PE
K-77 GP Anasazi Unknown Yes
K-78 [ »id Anasazi Coalition-Classic Yes
K-80 T8 Anasazi Coalition-Classie PE
K81 SH Anasazi Unknown PE

Site Types: AS = Artifact Scatter, CP = Cavate(s) or Cavate Pueblo,
OH = Other Historic Site Type, SH = Rock Shelter, TS = Trail or Steps,
WC = Water or Soil Control Deavice,

2Time Period: Coalition Period = A,0, 1100 1o A.D. 1325; Classic Period = A.D. 1325
to A, 1600; General Historic Period (includes the Spanish Colonial, Temitorial,
and Homesteading pericds) = A.D, 180010 A D, 1843,

3pE = Potentially Eligible.
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inclusion on the National Register of Historic Places under Criterion 0. That
potential will not be affected by the RFI activities proposed at Ol 1132.

A report documenting the survey area, methods, resulis, and monitoring
recommendations, if any, will be transmitted 1o the New Mexico State Historic
Preservation Officer for his concurrence in a "Determination of No Effect" for the
OU-1132 RFl. As specified in 36 CFR 800.5(b), and following the intent of the
American Indian Religious Freedom Act, copies of this report will be sent to the
governor of San lidefonso Pueblo and to any other interested tribal group for
comment on any possible impacts to sacred and traditional places.

All personnel involved in ER RFI activities must follow the monitoring and
avoidance recommendations contained in Environmental Restoration Program,
Operable Unit 1182, Cultural Resource Survey Report (Manz et al, in
preparation).

3.5 Geology
3.61 Altuvium and Colluvium Within the Canyons of TA-39

TA-39 is drained by a number of infermittenf streams, fributaries of the main
stream channel that runs through Ancho Canyon and joins the Rio Grande in
White Rock Canyon. Al of the canyons through which these tributaries flow
contain alluvium of unknown thickness (most likely deposits of fluvial sands and
gravels, like those observed in other canyons of the Pajarito Plateau). Although
specific data are lacking for the TA-39 canyons, information from other Pajarito
Plateau canyons having a similar geologic situation (Mortandad, Canada del
Buey, and Pajarito) shows that alluvial deposits vary greatly, from <3 ft fo >100 ft
(Devaurs and Purtymun, 1885). The provenance for these deposils is the
Bandelier Tuff and the Tschicoma Formation. Within Pajarito Canyon, the
alluvium consists of tulf boulders, cobbles, and pebbles mixed with sand, sit, and
clay {(Baltz ef al. 1963, 0024). Thicknesses near the valley center line are 50-
70 f1. Alluvial deposits within Cafiada del Buey range from 9-12 # thick and are
derived from weathered Bandelier Tuff (IT Comp. 1987, 0327).

The alluvium in these canyons is very permeable relative to the underiying tuff;
intermitient runoff infilirates the alluvium until i is impeded by the tuff, causing a
perched reservoir to form, As the shallow alluvisl groundwater moves
downgrade, &t is depleted by evapotranspiration, infitration into the twff, or
suspension in soil. Aithough some investigators concluded that these perched
reservoirs are not connected to the main aguifer that underlies the volcanic rocks
of the plateau (Purtymun 1984, 01986), others believe that such a hydrologic
connection is a good possibility (Keari et al. 1991, 0652).

Very little is known about the colluvium that forms slopes between the cliffs and
the canyon floors, Nearly all of it is composed of large blocks of Bandelfier Tuff
that have broken away from the cliffs along cooling joints. Some of these
deposils consist of thick, shattered slump blocks, whereas others form only a thin
veneer across the underlying tuff,
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3.5.2 Stratigraphy of the Bandelier Tuff at TA-39

The Los Alamos National Laboratory is perched on a plateau consisting mostly of
the Tshirege {upper) and Otowi (lower) members of the Bandelier Tuff. The
Bandelier Tuff was deposited during two caldera-forming episodes, 1.5 and
1.1 million years ago, and covers the flanks of the Jemez Mountains volcanic
field. For a general description of the Bandelier Tuff, see the Geology section of
the IWP (Section 2.6.2).

At TA-39 the Bandelier Tuff ranges in thickness from several feet (along the
northeastem margin of the site) to 600 ft (in Borehole DT9, located just west of
TA-39—see Figures 31 and 3-3} {(Punymun 1984, 0186). These significant
varialions in fateral thickness are related to pre-Bandelier-Tuff paleotopography.
Before the eruptions that laid down the Bandelier Tufi, the area of TA-39 was in
a valley between the southwestem flank of a basaltic shield volcano (now
underlying the vilage of White Rock} and a scoria cone (now exposed within TA-
33, to the south of TA-38).

Most of the facllities at TA-39 are ‘ocated within canyons, which are underlain
and flanked by Bandelier Tuff. Although at first glance the tufis appear to be
fairly unifform and homogeneous, they are in fact remarkably heterogeneous;
physical variations can be observed that relate 1o mode of emplacement,
composition, paleolopography, fuff thickness, and the secondary processes of
welding and vapor-phase crystallization. Many of the changes in texture, color,
and physical properties now visible in exposures of the Bandelier Tuff were
caused by such secondary processes. After compaction, induration, and
welding, thermal contraction during ¢ooling can cause colurnnar jointing, primarily
in welded or partly-welded twiffs. The extent, shape, and size of these joints are
not known for most of the Palarito Plateau.

In the Bandelier Tuff of the canyon walls around TA-39 are some nearly
horizomtal 2ones, ranging from a couple of inches 1o aimost 1 #, that are more
resistant to erosion and have the appearance of layers. They are not layers, but
thin horizoens cemented by zeolite (clinoptilolite). They may be the upper
boundaries of fossil waler tables. Il has been proposed that exhumation of the
paleocanyons and paleovalleys of the Pajarito Piateau by erosion over the last
miflion years jowered the perched water table within the nonwelded portions of
the Tshirege Member of the Bandefier Tuff, leaving behind the zeolite-cemenied
horizons (Bailey and Smith 1978, 0865). If this hypothesis is true, these horizons
lsave us a record of the level of the former water {able. Further, they suggest
that perched groundwater bodies are not restricted to alluvium, but can extend
into the Bandelier Tuff.

The Bandefier Tuff varies greatly in thickness, stratigraphy, and physical
properties across the Pajarito Plateau. A general stratigraphy, developed by
Smith and Bailey (1966, 0377}, Baltz et al. (1963, 0024}, and Purtymun (1984,
0196) is described in the [WP; its general characteristics are briefly summarized
in the following two sections.

RFI Work Plan, OU 1132 (TA-39) 3-8
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3.5.2.1 Tshirege (Upper) Member of the Bandelier Tuff

The Tshitege Member of the Bandelier Tuff is dated at about 1.1 Ma {Doeli et al.,
1968, 0598). The eruption sequence consists of a basal pumice-fall deposit
overtain by thin surge beds and by pyreclastic flow units that make up the
ignimbrite cooling units (Fisher 1979, 0864; Self ei al. 1986, 0376).

The basal pumice-fall deposit (Tsankawl Pumice Bed) is a few cm thick in the
TA-39 area and drapes over erosional remnants of the underiying Otowi
Member. The Tshirege member ignimbrite consists of nonwelded to densely
welded, crystal-vitric to vitric-crystal tuff {-32% phenccrysts of mostly sanidine
and guarz, with traces of homblende and magnetite).

The upper pottiens of the Tshirege Member are broken by cooling joints. These
joints, which formed according {o the degree of welding, vapor-phase alteration,
and decrease in volume of the deposit as 1t cooled, may influence the
permeability of the plateau tuffs. The jointed portions, the cliff formers within TA-
39, may allow Infittraiion of surface waler. For example, surface water in
Morandad Canyon {TA-35) was observed to infiltrate the tuff in leas than 100
feel of surface flow. Soil moisture measurements, however, indicate that the thin
soil cover on the tuff may inhibit infiltration of precipitation (Baltz et al. 1963,
0024).

3.8.2.2 Otowi (Lower) Member of the Bandelier Tuff

The Otowi Member of the Bandelier Tuff consists of a pumice-fall deposit (Guaje
Pumice Bed) overlain by thin surge beds and by massive pyroclastic flow units,
The age of this eruption is ~1.5 Ma (Doell et al,, 1968, 0599). The pumice-fall
deposit is absent or only a few inches thick in the area of TA-39. The orange-tan,
nonwelded ignimbrite confains abundant fthic clasts, pumice clasts, and
phenocrysts of mostly sanidine and quartz in a vitric-crystal or crystai-vitric ash
matrix. Lithic clasts make up from a trace to 30% of the tuffs, and phenocrysts
30-35%. The Ctowi Member 1UIf can be seen along State Road 4, about 100 yd
west of the entrance 1o TA-38, where an erosional remnant of the massive
ighimbrile is exposed.

3.5.3 Basalt Flows of the Cerros del Rio and Older Sedimentary Deposits

Basaltic deposits of the Cerros del Rio volcanic field, a field of late Tertiary
basallic volcances thal exiends from near the Santa Fe Airpor to the Pajarito
Plateau, underlie the Bandeller Tuff at TA-39. These include the well-jointed
basaltic lava flows visibie af the surface in Water Canyon, along the northeast
margin of TA-39, and cropping out within a few hundred yards of the southeast
margin of the site in lower Ancho Canyon; 350 ft of basaltic lava and interbedded
hydrovolcanic tuff and stream gravels exposed at the intersection of Ancho and
White Rock Canyons (Dethier, in press); and a scoria cone over 300 fit thick
exposed in Chagehui Canyon, the next canyon south of TA-39 (the northem
flank of this cone should underlie Ancho Canyon within TA-39).

Qutcrops visible down to an elevation of 5500 ft within White Rock Canyon show
interbedded Puye Conglomerate, Santa Fe Group sandstones and
conglomerates, and more basalt or basaltic andesite flows (Dethier, in press),
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We know very little about the Banta Fe Group at TA-39; only a few outcrops are
visible in White Rock Canyon at its intersection with Ancho Canyon (Figure 3-4).
Within Well DT-9, located just beyond the western margin of TA-39 (see Fig. 3-
3}, the Bandelier Tulf is underlain by about 280 #t of Puye Conglomerate, 230 f
of basalic lava flows, and 120+ ft of yet more Puye Conglomerate (Purtymun,
1584, 0196}, Al present, these simple well data are the only data available for
these depths in the TA-39 area. A detalled description of the conglomerates,
sandstones, and siltstones of the Santa Fe Group in the Esgpangla Basin and
northern part of Los Alamos County is given in the IWP {Section 2.6.1.2.1).

3.6 Solis

The general characlerstics of the scils of the Pajarito Plateau are discussed in
Section 2.6.1.3 of the IWP. Existing information on these solis is extremely
limited and will need to be expanded, especially in regard to soll characteristics
that influence contaminant fransporl, Los Alamos County scils have been
described by Nyhan et al. {1978, 0161). (Names given 1o soil series—Hackroy,
Nyjack, etc—~-have local significance oniy.)

Soils at TA-39 can be divided into three major categories according to
topographic position: Mesa Top, Canyon Wall, and Canyon Bottom. At QU
1132, the last of these are the most imporiant because all the PRSs are located
in the canyon botlom.

361 Mesa Top

The Hackroy series is typical of mesa-top soils, As described by Nyhan et al.
{1878, 0161), “The surlace layer of tha Hackroy soils is a brown sandy loam,
about 10 cm thick. The subsoil is a reddish brown clay, gravelly clay, or clay
loam, about 20 cm thick. The depth o tuff bedrock and the affective rooting
depth are 20 to 50 cm.” Hackroy soils are classified as Affisols, in pant reflecting
the clayey subsurface horizons. Intermixed with the Hackroy soils on the mesa
tops are small areas of desper loams of the Nyjack series and patches of
bedrock. The Nyjack soils are texturally similar to Hackroy soils but are thicker
{2-4 11} and frequently exhibit pumice fragments in the lower levels. Solil texture,
depth, and degree of development will vary according to distance from canyon
walls. (Because natural erosion rates increase with proximity to canyon walls,
the best-developed soils are found toward the middle of the mesa.)

3.6.2 Canyon Walls

The walls of the canyons at TA-39 are mostly steep rock outcrops, consisting of
aboul 90% bedrock studded with patches of shallow, undeveloped soils. South-
facing canyon walls are less steep and often have areas of very shallow, dark-
colored soils (Nyhan et al. 1978, 0161).

3.6.3 Canyon Bottom

The canyon bottom soils, typically young (and thus poorly developed), are
classified as Entisols. The Totavi series soils are typical of such soils in the
Pajaritc Plateau area. Described by Nyhan at al. {1978, 0161}, these are deep,
well-drained soils having a gravelly-loamy-sand or sandy-loam texture.

RFI Work Plan, QU 1132 {TA-33] 3-12 June 1993
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Figure 3-4. Stratigraphic section at the intersection of Ancho and White Rock canyons, ~1.5 miles
southeast of the entrance to TA-39,
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3.7 Hydrology

Because most contaminants are {ransported by water, an understanding of water
movement at TA-39 is essential for understanding contaminant fransport in this
arga. Although no hydrologic investigations have been done specific fo TA-39,
infarences about waler movement at TA-39 can be made from such
investigations conducted on other parts of the Pajatifo Plaleau. A detailed
discussion of hydrologic processes on the Pajario Plateau can be found in the
IWP, Sections 2.6.3-2.8.6. The conceptual hydrogeologic model for OU 1132 is
presented in Figure 3-5,

3.7.1 Surface-Water Hydrology

Only a few sludies have guantitatively examined surface runoff from the Pajarito
Plateau; most characterizations of surface runoff have been based on anecdotal
observations. Because the dala are so limited, reliable contaminant transport
maodeling is difficult.  Ancther factor, which adds to the difficulty of predicting
runoff levels, is the permeability of the stream bed: significant quantities of water
are iost by infiltration into these sediments {a phenomenon known as channel
transmission loss).

Al TA-39, all the stream channels carry intermittent flow. Runoff, when it does
oceur in these alluvial channels, is produced by intense summer thundersforms
or snowmell. Flash flooding does occur, and can be severe—as was
demonstrated in the summer of 1991, when roads and buildings at TA-39 were
damaged. This Kind of flooding has tremendous potential for moving
contaminants off site—for example, by cutling into and carrying away portions of
the landfills adjacent to the stream channel,

3.7.2 Hydrogeology
3.7.2.1 Vadose Zone

The unsaturated area above a groundwater body {or saturated zone) is known as
the vadose zone. A distinction is made between unsaturated (vadose) and
saturated sediments because waler and contaminant movement varies greatly
with degree of saturation. Generally, the drier the medium, the more slowly
water (and contaminanis) move.

The vadose zone of the Pajarito Plateau is very thick and consists mostly of
Bandelier Tuff. There has been considerable debate aboutl water movement
through the vadose zone into the main aquifer. The issue remains unresolved
and needs {0 be examined further.

Al TA-39, the vadose zone of most interest is the unsaturated alluvium of the
canyon bottoms, because mosi of the contamination will be in this area. Of
secondary interest is the vadose zone underlying the surrounding mesa tops
(even though there are no PRSs on the mesa tops, some contamination will have
reached these areas from the tiring experiments).

RFl Work Ptan, OU 1132 (TA-38} 3-14 June 1993



(6e~v.L) ZELL NO "UBld WIOM 13Y

gl

£8E1L sunp

4 Wind-blown
o owih, parfieviates
Tyt

res o
1

*  Firng sites
= TA-39 boundary

""""" Main aquifer

Conglomerate

Yo vk

Hasalt flows

Handelier Tuft

Santa Fe Group sandstones and silisiones

{interbedded volcanic rocks near east end of OU) Allgvium

Figure 3-5. Conceptual hydrogeologic model for OU 1132,

¢ 4ardmy)

6€-V1 fo Busnag prusuonauy



Environmental Setting of TA-39 Chapter 3

A.1.2.2 Perched Groundwater

A perched reservoir Is an unconfined groundwater body separated from the main
aquifer by unsaturaled material, Two types of perched reservoirs exist on the
Pajarito Plaieau: one in aliuvial sediments of various canyons, and the other in
deeper deposits {120-200 f{ below the surface), in conglomerates and basalts
undertying alluvium in Los Alamos Canyon and Pueblo Canyon.

3.7.2.2.1 Perched Alluvial Reservoits

The floors of canyons in the Pajarilo Plateau, especially the eastern portion of
the plateau, are typically covered with alluvium that ranges in thickness from
about 3 1t to 100 f. When runoff occurs, most of it infiltrates into the alluvium (it
is rare that any reaches the Rib Grande). Some of this water may then be lost
via transpiration, some may seep into the underlying tuff, and some may be
stored in the alluvium, crealing a perched alluvial reservoir. If there is a
hydrologic connection between perched alluvial reservoirs in these canyons and
the main aquifer, the reservoirs could be an important source of recharge for the
main aquifer.

It Is not known whether a perched alluvial reservoir is present under the northem
fork of Ancho Canyon, where the TA-38 facilities are located. To date, perched
afluvial reservoirs have been found on the Pajarito Plateau only in canyons that
originate in the Sierra de los Valles or that are sinks for industrial effluent, neither
of which is true of Ancho Canyon. The presence or absence of a perched
alluvial reservoir at TA-39 has important implications for contaminant transpen,
and will be investigated as pan of the sampling plan.

3.7.2.2.2 Deepor Perched Reservoirs

The deeper perched reservoirs of the basalis and conglomerates in Los Alamos
Canyon and Fueblo Canyon are hydrologically connected to the stream flow in
the canyons, as evidenced by fluctuationg in the height of the waler fable that
correspond to surface water runoff. No welis have been dug at TA-39, but
Purtymun and Alquist (1986, 18-0016) found no evidence of a perched reservoir
at TA-49, just northwest of TA-38. On the other hand, the zeclite-cemented
horizons referred to earlier (Section 3.5.2) could indicate that there once was a
perched reservoir in the Otowi Member at TA-39.

3.7.2.3 Main Aquiter

Many of the hydrologic studies on the Pajarito Plateau have focused on the main
aquifer because it serves as the water supply for the county. Three well fields
have heen developed, with a total of 18 supply wells, 10 test wells, and 2 stock
wells. Characterization of the aquifer is based on information from these wells
and from springs discharging into the Rio Grande at White Rock Canyon. The
main aquifer is found in the Tesuque Formation and the overlying Puye
Conglomerate, at depths below the surface ranging from less than 300 ft in the
canyon bottoms (lowards the eastern end of the plateau) to over 1000 ft on the
mesa tops.
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No grourndiwater measurements have been made al TA-39, but Purtymun (1984,
0196) estimates that the groundwater fable is about 600 ft below the suface of
Ancho Canyon and about 1000 ft befow the surrounding mesa tops.
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Chapter 4 Technical Approach

4.0 TECHNICAL APPROACH

This chapter presents the basle technical approach that will be used to conduct
field investigations at OU 1132 under the Resource Conservation and Recovery
Act (RCRA) as amended by the Harardous and Solid Waste Amendments
(HSWA). A full discussion of the overall technical approach at Los Alamos
appears in Chapter 4 of the Instaliation Work Plan (IWP) (LANL 1992, 0768).

Explanations of terms used frequently in this chapter thal have specific meanings
with regard to the field of risk assessment and/or the ER Program may be found
inthe IWP (Glossary, Vol. 1),

4.1 Aggregation of Potential Release Sites

Of the 25 SWMUs identified at OU 1132 (LANL 1980, 0145), 7 will be
recommended for no further action {NFA)—see Chapler 6; the remaining 18
SWMUSs, plus 2 proposed SWiMUs, have been grouped info four “aggregates” on
the basis of similarity of contaminants, transport processes, and sampling
strategies thal would be applied to the sile. These aggregales are landfilis,
storage areas, firing siles (including the single-stage gas gun), and sepiic
systems and seepage pits. The PRSs in a particular aggregate are not
necessatily in ciose proximity. However, because of the relatively small size of
TA-36, alt PRSs in this QU share general site characteristics.

4.2 Site Characterization

The goal of this RFl is to ensure that heatth and environmenial impacts
associated with past activities at QU 1132 are investigated in compliance with
the Laboratory's RCRA Part B (HSWA Module) permit. The technical approach
set forth here is designed o meet the required site characterization objectives in
a cost-effective manner and conforms with that described in Chapler 4 of the
IWP. This approach uses a decision-making process based on risk 1o human
health (Phase | investigations) and proposed Subpart S of 40 CFR 264 (EPA
1890, 0432) for recommending PRSs for NFA or for further investigation. Risk to
scological components will also be considered, as part of Phase Il investigations
{see Section 4.6).

The site of each QU 1132 PRS will be characterized through (1) interpretation of
archival data, (2) phased sampling to asceriain the nature and extent of
contamination and to idenlify contaminant migration pathways, and (3) risk
assessment.

4.2.1 Interpretation of Archival Data
Archival data include reports, memoranda, jelters, photographs, drawings, sic.
that pertain to the PRS. These are studied 10 gain a basic understanding of the

processes and events that produced the PRS arxd the contaminants that may be
present.
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4.2.2 Phased Sampling

In general, Phase | sampling Is intended to asceriain the presence or absence of
contaminants. (All samples will be screened and/or analyzed for radicactive
confamination, whether or not radicactive constituents are suspected in a given
sampie.} In some cases, Phase | may also include data collection to further
define the extent of contamination or the site conditions that could lead fo
migration if an environmental release of contaminants is suspected. Al OU
1132, the PRS aggregates of most concern are the landfilis and the firing sites,
which have the greatest potential for uncontrolled spread and release of
contaminants. For this reason, sampiing during FPhase | will be more detailed for
these sites than for the other PRSs.

Phase Il sampling (where needed) will further document the extent and
distribution of contaminanis identified during Phase |,  Phase Il sludies are
needed in many cases 1o suppon baseline risk assessments.

4.23 Risk Assessment

if Phase | andior Phase I sampling reveals the presence of contaminants at a
PRS, the potential for human exposure 1o those contaminants may be quaniified
by means of a baseline rigk assessment, which employs a mots! based on the
most realistic assumplions of cumrent and future land use., For OU 1132, the
most likely land-use scenarios are (1) Continued Laboratory Operations and (2)
Recreational Use. (For background information on the methodology for these
assessments, refer to the IWP, Section 4.3 and Appendix K [LANL 1992, 0768]).

4.2.3.1 Continued-Laboratory-Opsrations Scenario

For the foreseeable future, land use within QU 1132 is likely to be very similar to
what it is at present. Most areas of the OU are and probably will continue to be
active sites for Laboratory operalions. On-site workers (office workers,
maintenance personnel, amd construction workers) are the assumed human
receptors for this scenario. Part of the outpit of the baseline risk assessment
will be a determination of which of these groups is likely to be the most affected.
That group would serve as the reference point for the conclusions of the
assessment.

Office and maintenance workers could be exposed {o contaminants through
inhalation of dust and volatile compounds, incidental ingestion of soil and dusi,
and/or direct exposure to radiation sources, Construction workers, in addition to
these means of exposure, could be exposed through dermal contact with
contaminated soils andVor explosives materials,

4.2.3.2 Recreational-Use Scenario

it OU 1132 is decommissioned in the future, it Is conceivable that the area could
be released for recreational use—particularly given s proximity to Bandefier
National Monument. Campers and hikers are estimaled 10 be the most likely
human receptors under this scenario, which would consider short-term camping,
daily hiking, hunting, and possibly fimited construction,

RFI Work Plan, OU 1132 (TA-39) 4-2 June 1993



Chapter 4 Technical Approach

Recreational users of the area could come into contact with contaminants
through inhalation, ingestion (including ingestion of game), or skin contact.
Game are subject to contamination through ingestion of contaminants in surface
water, plants, and soils. The model assumes that campers would carry in
potable water and does not consider consumption of contaminated drinking
water,

4.2.4 Decision Analysis

A detalled discussion of the decision analysis process appears in Chapler 4 of
the IWP, Section 4.1. The basic strategy is represented graphically in Figure 4-1
and may be summarized as follows:

If a review of archival data leads to the conclusion that a given PRS presents no
current or future risk to human health, the PRS may be recommended for NFA,
Those OU 1132 PRSs that we propose for NFA are discussed in Chapter 6.

For most of the PRSs at OU 1132, the archival data are not sufficient for
proposing NFA. We plan to catry out a Phase | RFI for each of these PRSs to
{1) identily those that pose no hazard to human health and may be added to the
NFA group, and (2) for those that may pose a risk, ascertain whether there is
confamination and the nalure of any contamination (as well as, to some degree,
the extent).

Whether or not a PRS presents a danger to human health is judged via (1)} the
screening assessment, in which potential contaminant levels are compared with
established screening action levels (see 4.2.5, below); and (2) baseline risk
assessment, which uses site-specific tisk crileria to ardve at the most realistic
evaluation of potential risks to human health (see Section 4.2.3, above).

In the event that contaminanis are found at any PRS, the decision process
considers whether a need for corrective action can be established on the basis of
the available data and whether there is an obvious, feasible, and effective
remedy. If the answer 1o both is yes, voluntary comeclive action (VCA) will be
proposed (see Section 4.52). If the availeble data are not sufficient for
establishing the nead for corrective action, further data (Phase ) will be
gathered; these may be used to supporl a baseline risk assessment, or they may
lead to the conclusion that doing a VCA directly will be more time- and cost-
effective than doing baseline risk assessment. A baseline risk assessment may
in turn lead 1o VCA; alternatively, it may lead to NFA or to a corrective measures
study to determine the optimum remediation strategy for the PRS.

A major pari of the decision analysis process is the definition of data quality
objectives (DQOs), which are discussed in detail in the IWP (Appendix H).
Establishment of DQOs considers the objeclive of data collection, the type and
amount of data required to achieve the stated objective, and how good the dala
must be. The Quality Assurance Project Leader will review all RFl data, as
specified in the QAPJP. in addilion, all data that results from laboratory analysis
of collected samples will be validated by the Laboratory's Heatth and
Environmental Chemistry Group (EM-9) against quality control samples, field
replicates, and duplicate samples, using specified control requirements (an SOP
for data validation is in process),
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4.2.5 Screening Action Levels

A detalled discussion of screening action levels—how they are derived and the
rationale for their use-—is found in the IWP (Seclions 4.2.2 and 4.2.3;
Appendix J). Screening action levels are lools for efficiently discriminating
batween problem and nonproblem siles so thatl resources can be used
ellectively, they are generally used only to identify the presence of
contamination-—.e., levels that may pose a hazard to human health and satety—
and to guide further sampling. :

Screening action levels are not cleanup criteria. They are based on a residential
exposure scenario, that is, one that assumes that the site is the residence of one
or more individuals and that exposure is the result of direct radiation from soil
surfaces, ingestion/inhalation of soil particles, and/or ingestion of contaminated
grounchwater. (Al OU 1132, the potential for the last depends on the presence of
absence of a perched alluvial reservoir,} Cleanup levels, on the other hand, are
based on site-specific (baseline) risk evaluations and ALARA (as low as
reasonably achisvable) criteria. In most cases, they will be higher than
screaning actlon levels {for example, if the site will never be a residential one but
may realistically be used for recreation of other part-time aclivities, the level of
sofl contamination considered acceptable could be higher than the residential
scenario would allow).

Because we have as yet no evidence for the presence of an alluviai reservoir,
the Phase 1 RF| will use screening action levels for soil. Those levels, for the
major contaminants expected at OU 1132, are listed in Table 4-1.

4.3 Conceptual Exposure Modal

A conceptual exposure model is useful for Hustrating how contaminants can
move from PRSs to human or environmental receptors, and thereby for
identifying appropriate media and locations for sampling. A conceptual exposure
model for OU 1132 appears in Figure 4-2. The contaminant sources are the
PHSs themselves, that is, the landfills, the firing sites, the septic systems and
seepage pits, and the storage areas. Primary release mechanism refers to the
way in which the contaminants probably were made available to the environment.
The transport mechanisms are the ways in which contaminants may migrate at
OU 1132 (see Section 4.3.1). The confaminated media are soll, sediment, air,
biota, and (polentially) groundwater. (The presence of a perched alluvial
reservoir at OU 1132 has not been established bul is a possibility given that
much of the OU is on a broad alluvial canyon bottom.) Exposure routes are the
ways in which human or animal receptors may become exposed; these include
ingestion, dermal contact, inhalation, and external radiation (Section 4.3.2}.

4.3.1 Potential Transport Mechanisms

Before sampling, it is importart to consider the mechanisms by which
contaminants could be transported within and beyond the boundaries of OU
1132, because those mechanisms determine where contaminants probably
reside and therefore where sampling will be most effective. Because very little
work has been done in this area at OU 1132, the sampling plans are designed at
least partially to identify the mechanisms/pathways of contaminant spread and to
ascertain whether any uncontrofled contamination is moving via one or more of
them.
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TABLE 4-1
SCREENING ACTION LEVELS
FOR POSSIBLE CONTAMINANTS AT QU 1132

Screening Action Level

Constituent for Scil
{mg/kg)
INORGANICS
Barium 5 600
Beryllium 016"
Cadmium 80
Chromium (V1) 400
Cobalt hig
Copper 3 000
Cyanide 1 600
Lead 500
Mercury 24
Nickel 1 600
Silver 400
Thallium 6.4
Uranium 240
Zinc 24 600
VOLATILES
Acsione 8 000
Benzene 0.67
Carbon tetrachloride 0.21
Chlorobenzene 67
Chloroform 0.21
1,1-Dichlorosathane 410
1,1-Dichloroethene 0,58
1.2-Bichioroethane 0.2
Methylene chloride 56
1,1,2,2-Tetrachloroethane 39
Tetrachloroethene 59
Toluene 850
1,1,1-Trichloroethane 1 000
Trichlorethene 3.2
Xyienes (Total} 160 000
SEMIVOLATILES
Acenaphthene 4 800
Acenaphthylene ”
Anthracene 24 000
Benzo{aj)anihracene b
Benzo{k)fluoranthene -
Benzo(ghi)perylene >
Bis-(2-chloroethylether 0.13
Bis-(2-ethylhexyl)phthalate 50
Butyl benzyi phthailate 16 000
2-Chlorophenaol 400
June 1853
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JTABLE 4-1 (continued)

SCREENING ACTION LEVELS
FOR POSSIBLE CONTAMINANTS AT OU 1132

Screaning Action Level

Constituent for Soil
{mg/ka}
SEMIVOLATILES (cont'd)
Chiysene -
Dibenz({a b)anthracene -
Di-n-butyiphthalate & 000
2 4-dichiorophenol 240
Diethyiphihalate 64 000
2.4-Demethylphenol 1 600
Dimethyl phihalate 80 000
2.4-Dinitrotoluene 1
Fiuoranthene 3 200
Fluorena 3 200
Indeno{1,2 3-cd]pyrene -
Naphthalene 3200
4-Niropheno} -
N-Nitrosodiphenyiamine 140
Pentachiorophenol 5.8
Phenanthrene "
Pheno! 48 000
Pyrene 2 400
2.,4,6-Trichlorophenol 64
EXPLOSIVES
Barium nitrate {as barium} 5 600
TNT {24 6-trinitrotoluene) 40/233
2.4-UNT (2,4-dinitrololuene) 160/
2.6-DNT (2,6-dinitrotclusne) 4/
1.3-DNB (1,3-dinitrobanzene) 8
ADX {cyclotrimethylenefrinitramine) 240/64
PETN (pentraerythritoftetranitrate) 1 600
HMX {cyclotetramethylenetetranitramine) 4 000
TATB {triaminotrinitrobenzene) -
Composition B (RDX-60%, TNT-39%, Wax-1%) b
Cyclotol (RDX-75%, TNT-25%) b
Baratol (Barium nitrate-76%, TNT-24%) -
RADIONUCLIDES
Cs-137 3.2
Pu-239 20.15
Th-232 072
U-233 69.9
U235 14.75
U-238 47.81

*Because the background level for beryllium is higher than the screening action
level, we will use a background level established on the basis of soil samples
from the OU 1132 area as the screening action level.

. **Screening action level not available or nol found.
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4.3.1.1 Surface Transport

All of the waste-generating activities at OU 1132 have faken place—and sfilj do
—in the canyon bottom. This has tremendous significance for the utimate fate
of any contaminants in the waste, because an alluvial stream channel runs the
entire course of the canyon and its branches. Contaminants do not have 1o
travel very far to get fo the channel, which is a rapid conduit to the Rio Grande
(about 3 miles downslope)—especially under flash flood condilions. Alluvial
channels like this one can concentrate contaminants in downstream deposition
areas (Muller et al. 1978, 0866). Most radionuclides and heavy metals bind
tightly with soil particles, particularly fine-grained silts and clays. Contaminants
move to the channel by overland runoff or by being directly deposited during a
firing site experiment. Transport of contaminants by surface runoff is most likely
where contaminants are exposed on the surface, such as at the firing sites {(and,
passibly, the slorage areas).

4.3.1.2 Subsurfece Transport

Subsurface transport of contaminants can iake place via vapor flow, unsaturated
flow, or saturated flow. Al OU 1132, the importance of subsurface transpor of
contaminants will depend 1o a great extent on whether or not a perched alluvial
reservoir is present in Ancho Canyon—as yet unknown. [f one should exist, #t
would mean that subsurace flow is mainly saturated, which can cany
contaminants much faster than unsaturated flow. One of the aims of the RFi,
therefore, is to find out whether a perched alluvial reservoir exists below TA-39.
So far, in the Pajarilo Plateau area, such reservoirs have been found in canyons
that either originate in the Jemez or have a major industrial effluent source
upstream that creates a man-made perched reservoir. The segment of Ancho
Canyon that runs through OU 1132 has neither of these characteristics.

Vapor-phase movement is an important transport mechanism for volatile
contaminants, such as organic solvents. Such movement is influenced by
concentration gradients, temperature gradients, density gradients, and/or air-
pressure gradients.

At OU 1132, subsurface transport of contaminants is of most concem for the
PRSs in which contaminants are already underground, such as the septic
systems, seepage pits, and, especially, the landfilis {(where probably the greatest
amounts of contaminants are to be found). Contaminanis from the firing site
activities could also move into the subsurface, once soils have become
contaminated.

4.3.1.3 Atmospheric Dispersion

Atmospheric  dispersion can follow from wind erosion (entrainment of
contaminated soil), from direct expulsion of contaminants into the air ({for
example, pulverized matenal from a firing site experiment), or from evaporation,
as of a volatlle organic compound. The exlent to which contaminated soil
particles can be dispersed atmospherically deperds on such factors as soil
properties {e.g., particle size), roughness of the terrain, vegslative cover, and
atmospheric conditions. Wind erosion around the firing sites is of particular
concern because the surface soils, which are almost certainly conlaminated, are
vulnerable 10 erosion. We have no specific information as to how far
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contarminants generated at OU 1132 may travel a8 a result of atmospheric
dispersion, but . .itainly off-site transpon is possible. Typically, however, the
hazard decreases with distance downwind.

4.3.1.4 Food-chain Transport

The importance of biclogical uptake of contaminants by plants relative to other
transport pathways is largely unknown. Studies at Los Alamos show that most
radionuclides in vegetation come from deposition of contaminated soil onto
vegelation surfaces, and uptake of waste-site radiohuclides by plants is known to
occur {(Hakonson and Nyhan 1380, 0177). However, there is no history of
gardening or hunting at TA-39 and therefore no suspected axposure of humans
via the food chain at this site. ‘

4.3.2 Factors Affecting the Fate and Transpornt of Potential Contaminants

The fate and transport potential—or potential for mobility in the snvironment—of
each of the various possible OU 1132 contaminanis is affected, first, by the
medium in which # exists amd, secondarily, by interactions between the
constituent and the medium. In water, the constituent's mobillity is determined by
its degree of solubility, its poteniial for degradation (in the case of organics), and
whether it is postltively charged, negatively charged, or neulral (negatively
charged and neutral species are more mobile). For constituents existing in or on
surface soils or sediments, mobility is determined chiefly by particle size.

The three major categories of possible contaminanis at OU 1132 are melals,
organics, and high explosives.

4.3.21 Metals

This category inciudes barium, beryliium, siiver, mercury, lead, cadmium,
chromium (V1}, and uraniumn (the fast is the only radionuclide of potential concem
at OU 1132; its fate in the environment is best described by considering t as a
metal). The solubility of these metals is controlled by (1) the physical and
chemical properties of the solid phase and {2) the other conslituents already in
soldtion in the water.  The information in the following paragraphs is based
mainly on Garmels and Christ (1965, 0961) and Lindsay (1979, 0883).

Barfum-- Barium metal is expected to oxidize upon detonation and, as such,
should be highly soluble. However, soluble barium combines readily with
carbonates (at high pH) or with sulfates in soit water to form precipitates, leaving
very little barium in solution., Because soluble barium is generally positively
charged, it will be less mobile and will tend to be sorbed on seils and sediments.
The most likely means of transpor, then, for soluble barium as well as barium
precipitates, are surface {(erosion) and atmospheric dispersion {(wind).

Beryllium— Beryllium metal deposited in the environment is expected to oxidize
to a hydrated oxide al a relatively slow rate. The less crystalline the oxide, the
more soluble it will be. The mobility of spluble beryllium depends Jargely on its
electrical charge, which in turn depends on pH: at > about 8, the charge is likely
to be negative, and at < B it is likely to be positive. The negatively charged
species will be highly mobile and can be transported by surface and subsurface
water movement. The posillvely charged one will be sorbed by soil and
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sedimenis and, ke nonsoluble beryllium oxide, will be transported mainly via
wind and soiVsediment erosion,

Sifver— Silver metal is unsiable in most soi’sediment snvironmenis. The
phases most likely to be stable are the halides. Soluble species are positively
charged at low halide concentrations and as such will tend to be sorbed by the
soll. They are neutral at high halide concentrations and, thus, are mobile and
likety to be trangported by surface and subsurface water movement.

Mercury— Mercury can exist in soils and sediments as either a solid or a liquid;
this depends on numerous conditions {pH, Eh, halide concentration, organic
matier content, etc.). A cerfain amount of solid mercury will be soluble and
electrically neutral; this mercury is readily transporiable by surface and
subsurface water movement. Insoluble mercury will be transported by erosion of
the soils and sediments in which il is located. In the liquid phase, significant--if
small--amounts of mercury can be vaporized to the atmosphere and dispersed
by wind.

Lead— Lead is generally found in metal or oxide form. These are unstable in
soils and soil water and will dissolve until they combine with other ions in solution
to form precipitates. Al high pH (>7.5), some of the lsad may combine with
carbonate ions, and at low pH (<6}, some may combine with sulfate ions, At
neutral or near-neutral pHs (6-7.5), lead may react with any number of ions,
such as phosphates. The portion of the lead remaining in soldion that is
positively charged will tend 16 be sorbed on soil and sediment particles, whereas
lead that is neutral or negatively charged {for example, because of high chioride
or halide concentrations in the water) will be more mobile and could be
transporied by surface and subsurface water movement,

In the case of QU 1132, we postulate that most of the lead will be precipitates
and positively charged soluble species; the major transport mechanism for these
would be wind and water erosion of soils and sediments.

Cadmium— Concentrations of soluble cadmium generally do nol exceed
107 moles/L {~0.1 mg/L), because most of the cadmium will combine with
phosphates to form a cadmium phosphate precipiiate. At high pH {>7.5), the
concentrations may be even smaller because some cadmium will combine with
carbonate to form a more stable precipitate, such as octavile. The remaining
cadmium, because it is posilively charged, will have greater sorption potential
and, like the precipitated cadmium, will be transporied mainly by erosion of soils
and sediments by wind and/or water.

Chromium-- Chromium metal can oxidize to chromium (V1) and, as such, most of
it can dissolve {at an unknown rate, possbly very slow) and remain itt solution.
The soluble chromium is generally negatively charged ard thus highly mobile;
the primary transport mechanism would be surface and subsurface water, if the
rate of dissolgtion I8 extremely slow, much of the chromium could continue to
exist as a metal for long periods, This chromium would be transported primarily
by wind and/or water erosion of the solls and sediments in which it exists.

Uranium-- Uranium metals typically corrode to form hydrated uranium (V1)
pxides, such as schoepile. These oxides tend 10 dissolve, perhaps slowly, 10
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form soluble oxidized species. Solubility is controlled by pH, total carbonate
content, and concentrations of other constituents with which # may combine
{such as phogphate, soluble organic carbon). Positively charged species wil
tend to be adsorbed to soil particulates and, like the finer uranium metal and
corrosion products, can be fransported by wind and soil'sediment erpsion.
Negatively charged and neutral species, which remain mobile in waler, will be
transported primarily by surface and subsurface water movement.

4.3.2.2 Organics

For this group of constituents, volatilization from solution, soils, and/or sediments
is a signfficant transport mechanism. In general, constituents having high
solubflity in water and/or a fower Henry’s law constant (such as PCBs) wil
volalilize less than those having low solubility and/or a higher Henry's law
constant {such as volatiles and semivolatile organics).

The conditions of the media will alsc aflect whether potential contaminants
volatilize or remain in solution, soil, or sediments. Dry soils contribute to
volatilization whereas moist solls relard R; more porous soils allow more
volatilization; greater flow rates, turbulence, and higher temperatures wili all
increase volatility from solution; and the greater the depth at which a constituent
is located, the longer it will take to volatilize to the almosphere.

Another significant fransport mechanism for organic constituents having high
water solubility, especially those with a low Koc, Is leaching (the higher the Koc
of the constituent, the greater its abiiity to bind with organic matter and thus
rernain in solls or sediments),

4.3.2.2.1 Polychiorinated Biphanyl

in the past, polychiorinated biphenyl (PCB) compounds were added to oils {o
inhibit microbial degradation. PCB-containing oils were used at TA-39, some in
conjunction with firing site experiments, and both stock and waste clis were kept
in several storage areas. The tendency of PFCBs {o persist and to accumulate in
biota magnifies their potential hazard. Once these compounds have entered the
soil, through oil spiils, container leaks, or use in experiments, they can voiatilize
and enter the aimosphere. Chemicals that have low vapor pressure, are
hydrophobic, and are resistant to degradation, such as PCBs, typically volatilize
in significant amounts. Limiting factors would be adsomtion by soil particles,
which increases with increased clay and/or organic maiter content; temperature;
wind velocity; soil moisture; and photodegradation, Little is known al present
about the precise effects of these factors on volatilization, but PCBs must be pan
of a labile, mobile pool (including dissolved and adsorbed materials) in order to
migrate. I they are adsorbed or bound to an immobile phase, movemeant or
volatilization is siow.

4.3.22.2 Volatile and Semivalatile Organic Compounds
In general, volatile and semivolatile organics, such as trichloroethane and

phenol, are soluble in water and have a lower Ko,  This means that they tend o
volatilize or fo leach to lower soil horizons and/or groundwater.
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4.3.23 Explosives

The migration and decomposition of explosives in soils has been studied at Los
Alamos (DuBois and Baylos 1981, 0718) and in Nevada (Harrs et al. 1989,
0876). Inthe Los Alamos studies, it was observed that explosives having water-
soluble components (Baralol, Bomagitol, Composition B-3, Cyclotol, and Octol)
decreased with time, whereas those having non-water-soluble components
(RDX, HMX, PETN) changed very little. In the Nevada studies, it was found that
only explosives oh or near the soil surface had been biotransformed, hydrolyzed,
and/or phototransformed 1o a noticeable extent, and only compounds carried by
water (ionic compounds in solution as well as nonsoluble compounds) migrated a
significant distance from the original disposal ste. TNT apparently degraded in
plice rather than migrating.

The studies showed that explosives broke down at a faster rate in moist solle.
The primary transport mechanism is probably water erosion of soil and sediment;
subsurface water movement may also play a role.

4.3.3 Exposure Routes

Workers at OU 1132 and surrounding sites could be exposed to chemical or
radivactive contamination through ingestion, inhalation, and/or demmal contact
with contaminants. Disturbance of the surface of a landfill or a firing site could
resuspend contaminants, allowing them to be inhaled or ingested. Because
radionuclides (with the exception of tritium) are not readily absorbed by the skin,
dermal contact is a less common means of exposure {o these elements than
ingestion or inhalation. {This is probably true of nonradivactive constituents as
well)

In addition, plants and animals living in contaminated areas can be continuously
exposed 10 extemal radiation from surface and subsirface sources, Studies
using small marmmals implanted with dosimeters (Miera et al. 1877, 0148} show
that doses to animals living In a contaminated area can be several orders of
magnitude above background,

434 Polential Impacts

As mentioned earlier, the residenfial exposure scenaric may nol represent the
most realistic future use of the OU 1132 area. However, because this scenano
is used in calculating screening action levels, # will be applied 10 alt PRSs in
OU 1132 for the Phase | investigations. (Even if measured concentrations of
potential contaminants do not exceed screening action levels, if several come
close, further investigations may be carried out) The principal cortaminant
source for this exposure scenario is contaminated sofl, A secondary source
would be a perched alluvial reservoir—if present and if capable of development
as a water supply. (More information from other areas where afluvial reservoirs
are present s needed {o dalermine whether there is a hydrologic communication
between those reservoirs and the main aquifer.). Should Phase | investigations
suggest that a perched alluvial reservoir is present at OU 1132, and that there
could be a hydrologic connection to the main aquifer, Phase 1i studies would be
developed to investigate in more detail (and, in parlicular, to ascertain whether
the reservolr is contaminated],
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4.4 Evaluation Criteria .

Most of the data gathered during Phase | of the RFI will be applicable to the first
of the evaluation criteria, human health and safety risks (refer to the IWP,
Section 4.2.1, for a full discussion of the evaluation criteria).

4.5 Potential Response Actions

A detailed discussion of potential response actions can be found in the IWP
(Section 4.5). Specific potential responise actions for OU 1132 are discussed
below and summarized in Table 4-2.

JABLE 4-2
POTENTIAL RESPONSE ACTIONS FOR PRS
AGGREGATES
PRS Aggregates Potential Response Actions
Landfills Stabilization in Place

Removal of Contaminated Material

Storage Areas NFA
Removal of Contaminated Material

Firing Sites NFA
Deferral until Decommissioning
Stabilization in Place
Removal of Contarninaled Material

Septic Systems and NFA
Seepage Pits Removal of Contaminated Material

451 No Further Action

The criteria for NFA are discussed in Section 4.5.1 and Appendix | of the IWP.
The PRSs currently proposed for NFA at QU 1132 are listed in Chapter 1,
Table 1-4, and then discussed in detail in Chapter 6, of this work plan. NFA has
been proposed for these sites on the basis of archival research; in addition to
these, other PRASs may be recommended for NFA if Phase | or Phase ||
investigations indicate that they pose no significant risk. NFA may be
recommended for a PRS if one or more of the following criteria are met.

Criterion 1. There is documented evidence that the identified PRS
does not contain and never did contain hazardous or radioactive
material.

Criterion 2, The PRS has been remediated or characierized, and
residual contamination has been shown not to exceed screening .
action levels.
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Criterion 3. A baseline risk assessment has been done for the PRS
and has demonstrated that the level of risk posed by the typs and
extent of contamination and by the associated transport pathways is
acceptable.

4.5.2 Voluntary Corrective Action

Voluntary corrective action (VCA) is an obvious, feasible, and effective remedy
implemented for a site where contamination has been identified and direct
remediation is more cost-effective than the characterization studies needed fora
baseline risk assessmenl. A VCA may be proposed during any phase of the
RFEL {(VCAs that will produce mixed waste will be defarrad until & mixed waste
disposal facilily is available) Any VCAs underaken at OU 1132 will be
described in quanterly technical reports to DOE, and will be reported on quanterly
in public meetings.

4.5.3 Removal of Contaminated Soll

The digging up and removal of conlaminated soil is a potential remediafion
strategy for any of the PRSs. It is an aliractive option for sites for which Phase |
resulls show contamination thal is limited in extent (which, for our purposes, we
define as not exceeding 10 m? in total area). Examples of siles where # coukd be
used as a VCA are the chemical seepage pits, the inactive septic system, and
inactive storage areas. it may also be a viable option for the gas-gun firing site,
where outdoor experiments are no longer conducied, ard for the abandoned
firing site (39-004[b]) if the latter is not being contaminated by current activities at
the other firing sites,

This option will also be considerad for the landfills. However, & could be a very
expensive one if there is a large volume of contaminated malenal,

if sampling shows that soils are contaminated by both hazardous and radicactive
waste, the soils will be removed as soon as a mixed waste disposal facilty is
available to receive them.

454 Stabllization in Place

This type of remediation technology may be appropriate at the inaclive firing sites
and the landfills. For example, if it is found that contamination at the inactive
fiing site is limited 1o the firing pad and immedialely suirounding area and thal
the major mechanism of contaminant transport is surface wind and water action,
then covering the area with a layer of gravel would be effective. In confrast, such
a treatment would not be effective if subsurface mechanisms were at work and
contaminants were rapidly moving through the vadose zone.

For landfills, this type of technology is used to isolate contaminants in place,
preventing their transfer beyond the boundaries of the PRS. Enhanced capping
technologies have been exiensively researched al Los Alamos Nalional
Laboratory (Hakonson et al, 1986, 0126; Nyhan et al. 1930, 0173; Nyhan et al.
1984, 0167). They are designed to control erosion at the surface and 1o provide
primary and secondary barriers to downward movement of waier, The primary
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barrier consists of an optimurmn combination of soil . =getation, surface slope, and
gravel. The secondary barrier is an engineered capillary or hydraulic barrier
(either of which relards vertical flow by using the ditferences between the
hydrologic propetlies of the materials in the primary barrier and those of the
underlying secondary barrier.) An example of a hydraulic barrier is a layer of
compacted clay. An example of a capillary barrier is a finer-grained soil over a
coarser-grained sand or gravel. Such barriers make more of the water available
for evapotranspiration. In addition, sloping the interface between the soil and the
underlying capillary/hydraulic barrier can convert vertical water flow to lateral and
carry more moisture off site.

Such containment technologies would be appropriate for the landfills only if it is
determined that the flood plain of Ancho Canyon is suitable for long-term storage
of contaminants.

4.6 Ecological Risk Assessment

A methodology for assessing risk to the ecology of an area, from residual
contamination and from proposed remedial actions, is currently being developed
by the ER Program's Ecological Risk Assessmenl Technical Team.

As mentioned earlier, a recommendation of NFA for an individual PRS will be
based on a comparison of potential contaminant levels with screening action
levels (which are determined by generic human-health risk factors) and/or on a
baseline risk assessment (which uses site-specific hurman-health risk factors).
The assessment of ecological risk, on the other hand, will be based on different
kinds of measurements (or "end points®), which have yet to be defined, and on
different spatial boundaries, which may not coincide with those of the PRS, PRS
aggregate, or OU. The task is complex because of the many possible ecological
variables. For example, given the impossibility of considering each individual
plant and animal species that could be affected—each having its own range,
frequency of occurrence, feeding habits, etc.—-the risk assessment model will
need to use certain indicator species to focus investigations. (Guidance on the
end points and spatial boundaries that will be used for the model will appear in
the 1993 IWP.)

If the ecological risk assessment identifies unacceptable impacts, the
contribution of each PRS 1o those impacts will be assessed {including a review of
those already recommended for NFA). An ecological mitigation strategy can
then be developed.

4.7 Proposed Strategies for Inactive Sites

Voluntary corrective action will be proposed for inactive sites where
contamination is above screening action levels but is limited in extent. The
action will be designed to remove all contaminated material or, where this is not
possible, to reduce contamination to levels deemed acceptable by the baseline
risk assessment. At OU 1132, the inactive septic system and inactive storage
areas are potential candidates for VCA.

In the case of the septic system, VCA would include removal of any
contaminants in the system and any associated contaminated soil. If removal of
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any paris of the inactive septic sysiem would cause major site disruption or
require extensive reconstruction of facilities, removal may be deferred until the
sile is decommissioned. In this case, Phase 1l sampling wouki be done to
ensure that the septic system was not a source of continuing release.

in the case of the inactive storage areas, VCA would consist of removal of
contaminated soil.

NFA will be recormnmended for inactive sites where contamination is shown not to
exceead screening action levels.

4.8 Proposed Strategies for Active Sites
4.8.1 Storage Areas

Contaminated waste is considered contained it it is stored in an area from which
the potential for release o the environment is essentially nil (e.g., an area
located inside a building). Contained confamination is managed by the
Labomtory in accordance with applicable regulations. If uncontained
contamination is found In excess of screening action levels at any of the active
storage areas, VCA {(consisting of removal of contaminaled soif} will be
proposed. NFA is recommended for those at which contamination is both below
screening action levels and contained.

4.8.2 Septic System and Seepage Pit

if Phase | sampling shows that contaminants in the active septic system and
seepage pit exceed screening action levels, more detailed Phase |l sampling wili
be done to enable a baseline risk assessment. If the assessment indicates that
risks are acceplable, deferred action (until decommissioning) will be
recommended.

4.8.3 Firing Sites

Since 1953, experiments at the OU 1132 firing sites have released significant
quaniities of toxic malerials, including PCBs, mercury, depleted uranium,
beryllium, fead, and other heavy metals, into the environment. Moreover, all of
the firing sites are siluated on the ficod plain of Ancho Canyon, adjacent to an
ephemeral stream channel that drains into the Rio Grande 3 miles from TA-39.
The Phase | (and, ff needed, Phase 11} investigations will attempt to detemine
the fate of, and associated risk from, these contaminants. if these investigations
show {as we expect they will} that there iz no immediate danger to life and health
from these siles that demands swifi remedial action, we propose to defer
remediation until the sites are decornmissioned.

The gas-gun site is also still active, but experiments are now restricted to inside
Building TA-39-137. Because past testing activity at this site was outside the
building, Phase ! investigations will focus on the grounds outside.

Proposed strategies for the active PRSs are summarized in Table 4-3,

RFi Work Plan, OU 1132 (TA-38) 4-17

June 1993



Technical Approach

Chapter 4

JABLE 4-3
PROPOSED STRATEGIES FOR ACTIVE PRSs AT OU 1132

PRS # Description Proposed Action

39-002(a)

Argal Storage Area NFA or VCA

Area 2 Storage Area NFA

Area 3 Slorage Area NFA or VCA
39-002(b) Storage Area NFA or VCA
39-002(c) Storage Area NFA or VCA
39-002(d) Storage Area NFA or VCA
39-002(e) Slorage Area NFA or VCA
39-002(f) Storage Area NFA or VCA
38-002(09) Slorage Area NEA or VCA
39-004(a) Firing Site Deferred Action or VCA
39-004(c) Firing Site Deferred Action or VCA
39-004{d) Firing Site Deferred Action or VCA
38-004{e) Firing Site Deferred Action or VCA
39-008(a) Seplic System Deferrod Adtion
39-007{d) Storage Area NFAorVCA
39008 Gas-Gun Site NFA or VCA
39-009 Cutfall NFA
Proposed SWMU  Chemical Seepage Pit NFA or VCA

4.8 Sampling Strategies and Methods
4.9.1 Standard Operating Procedures

The sampling strategies for the individual PRS aggregates are presented in detail
in Chapter 5. The Laboratory's Environmental Restoration standard operating
procedures (LANL-ER-SOP) (or equivalent procedures) that will be used during
field investigations at QU 1132 are listed in Appendix A. Some of these SOPs
have been formally issued by the ER Program, some have been previously
issued and withdrawn, and some have yet to be written. An appropriate,
approved procedure will be in place before any sampling or analysis activity is
carried oul.

4.9.2 Records Management

Annex IV, the Records Management Plan in this work plan, refers to the master
document in the IWP (Annex IV), which gives general guidelines for data
management and protection, including technical data. As slated there
{Section 2.3.1), records requirements for technical work (documentation of
samples, measurements, survey locations, elc., and aclivity logs) are detajled in
SQPs and in applicable quality procedures and administrative procedures (LANL
1993, 0851).
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4.9.3 Work Practices for Environmental Protection

During the RFI, work practices will be designed to minimize ecolcgical impact on
the OU. The following will be avoided:

= unnecessary disturbance (e.g., off-road fravel) to surrounding vegetation
during the actual sampling and when traveling into sampling sites,

= removal or disturbance of vegetation along water sources, drainage systems,
canyon slopes, and stream channels, and

» tree removal. (I tree removal is absolutely necessary, BRET will be
centacted for evaluation.)

The Biological and Flood-PlainsWetlands Assessmemnt for the Environmental
Restoration Program, OU 1132, Ancho Canyon (see Chapter 3, Section 3.3.1)
will be evaluated by the U.S. Fish and Wildlife Service for compliance with the
Endangered Species Act. This federal agency may require restrictions in
addition to those outlined here.
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Chapter 5 Evaluation of Potential Release Sites

5.0 EVALUATION OF POTENTIAL RELEASE SITES

This chapter describes, and proposes a sampling plan for, each of the four PRS
aggregates in OU 1132: landfills, storage areas, firing siles, and septic systems
and seepage pits. it draws on background information contained in Chapter 2 as
well as on the technical approach 1o site characterization presented in Chapter 4.
The primary purpose of the sampling plans is io ascertain the presence and
determine the current concentrations and distribution of contarninants in soils,
sediments, and rock at Ol 1132, We will use these data to infer transport
mechanisms, estimate risks, and formulate remediation strategies. The
sampling plan is designed to provide information pertinent to specific goals of the
RFL

1. to determine whether concentrations of potential contaminants in soil,
sediment, and Wt exceed screening action levels;

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

3. using the geophysical data, contaminant distribution data, and contaminant
transport models, 1o determine potential contaminant transport pathways in
sutface, near-surface, and subsurface zones;

4. to characterize and measure selected physical, chemical, -and biclogical
- properties of the site to allow better prediction of contaminant transport; and

5. to use the contaminant concentration data to calculate risk, incorporating
transport pathways data into the calculations it necessary to improve risk
estimates.

The sampling plan is designed around the DQO methodology discussed in the
IWP and in Chapter 4 of this work plan and follows the ER Program’s standard
operating procedures {SOPs—see Appendixes A and B). We will use a phased
approach for sampling (see Chapter 4). With respect to quality assurance, we
will follow the guidance given in the generic Quality Assurance Project Plan
{QAPIP) (LANL 1591, 0412); see also Chapter 4, Section 4.2.4.

Whether or not a mobile field laboratory will be used for some analyses will be
decided al a later stage. Al presert, it appears that using the mobile laboratory
could be less time- and cost-effective than using an off-site laboratory for all
analyses: the mobile laboratory can be difficult to schedule for the time needed,
can requite special provigions for site access and permitting, and can entail
substantial costs for set-up, power connaction, etc.

5.1 Aggregate 1: Landfifis
5.1.1 Background
5.1.1,1 Description and History

Between 1959 and 1989, on-sfle landfills were used for disposal of waste at
0OU 1132. (Before 1859, most waste materials were hauled to the Laboratory
landfills near the airport. Some, however, were dumped into the stream channe;
most of that waste has since been washed off site, but scattered debris can be

RFI Work Plan, DU 1132 (TA-39) 51

June 1983



Evaluation of Potential Release Sites Chapter 5

found in the channel) The on-site landfills were established in two locations, cne
consisting of two cisposal pils and the other probably of three {See Figure 5-1
and Section 5.1.1.1.2 below). Materials disposed of in these pils include debris
from firing site experiments, empty chemical containers, and office waste. it is
not impossible that waste generated at other sites also ended up in these
landfilis {detailed logs were not kept, so this is open 10 speculation). If this were
the case, other contaminants could be present as well. After 1976, hazardous
and radioactive materials were separated from other waste and were disposed of
off site.

5.1.1.1.1 PRS 38-001{(n)

The two disposal pits thal make up this PRS are located east and north of
Building TA-39-89. Their exact boundaries are unknown (no engineering
drawings can be found), but #f Is believed that each measures approximately 80
f# x 20 ft x 10 fl deap. Parls of the pits may be covered by Building TA-35-69
and the volieyball court to the east of the building. Approximate locations, based
on recollections of site personnel, are shown in Figure 5-2. A geophysical survey
was conducted on this sile in association with Environmental Problem 22 during
the DOE Environmental Survey (DOE 1889, 0271). The survey methods
included magnelic (to detect ferromagnetic materials), inductive electromagnetic,
and induced polarization {IP)Vresistivity (both the latter {o detect ditferences
between materials filting the pits and the undisturbed surrounding soil). The
survey apparently was successful in locating some pit boundaries on the east
side of the site (a water line running along the road obscured measurements on
the west side); but actual survey data was not published in the final repon,

5.1.1.1.2 PRS 39-001(b)

At least three (possibly four) pits were dug and filled with refuse at this location,
east of Ancho Road and north and east of Building TA-39-56 (Figure 5-3). Only
the original pit, known as MDA (Material Disposal Area) Y, appears on
engineering drawings {(LANL 1973, 18-0012; LANL 1974, 18-0011). This pit
measures approximately 148 ft x 20 # x 12 ft deep. According to the SWMU
Report (LANL 1990, 0145), a second pit of about the same dimensions is located
west of MDA Y, and a third plt directly 1o the south of these two. The SWMU
Reporl gives "late 1960s" as the date when Pit 1 was dug, but the engineering
drawings indicate that Pit 1 was surveyed and dug in 1973. According to the
report, Pil 2 was in use from about 1976 to 1981 and Pit 3 from 1981 to 1989,

Although a fourth pit is mentioned in the SWMU Report, we do not believe this pit
ever exisled. Not only does it not appear in any photographs or drawings, but
there is no room for a fourth pit between Pit 3 and the stream channel (Francis
1992, 18-0002; Figure 5-3). Francis further suggests that Pit 2 may have been
enlarged to prolong #s use until about 1986, and that the pit that appears in a
1986 photograph is in fact Pt 3, which he believes was “probably constructed in
1985 or 1986 and . . . backfilled in 1989 when it was only parially full.” We plan
to resolve the questions concerning the presence (and location) or the absence
of a fourth pit, and the locations and dimensions of Pits 2 and 3, mainly by
geophysical survey, during the RF,
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51.1.2 Existing Data on Nature and Extant of Contamination .

All of the waste generated at TA-39 between 1959 and 1976 went into the
disposal pits that existed at that time. Most of it was debris from the firing tests
and office waste. Hazardous and radivactive malerials disposed of in the pits
{before 1976) probably include uranium, lead, mercury, beryllium, PCB-
containing oils, HE, and solvents. The geophysical survey done at 39-001(a) as
part of the DOE Environmental Survey indicated that many large ferromagnetic
objects were buried in the pits there.

A limited amount of sampling was done in and around Pit 3 at 39-001{b) in
association with Environmental Problem 14 (DOE 1983, 0271). Three surface
samples were taken from the south end of Pit 3 while it was still open, and one
borehole sample was collected at a depth of about 19 # just outside the
southeast corner {downslope, where contamination—i# present—was judged
most likely). These samples were analyzed for volatile organics, metals, HE,
and total uranium. The results are shown in Table 5-1.

JABLE §-1
ANALYSIS OF 38-001(b), PIT 3, SAMPLES
{(DOE ENVIRONMENTAL SURVEY)

Concentration
(ma/kg) Screening
Surface Borehole Action Level .
Analyte Sample Sample (mg/kg)

Barium 30-150 38 5600
Chromium Vi 4-10 none detected 400
Lead 4-130 6 500
Zine 18-47 26 24 000
Copper 440-580 none detected 3000
Acetone none detected 0.054 8000
HE none detacted none detected N/A

Total uranium 516 5 240

in addition, gamma scans delected smail amounts of uranium-235 (136 pCikgW)
in one surface sample. In all cases, the concentrations found were below
screening action levels for the constiiuents. {Note that both Piis 2 and 3 would
have been in use almoslt entirely afier the regulations went into effect prohibiting
on-site disposal of hazardous and radioactive wastes. it is not unlikely, then, that
neither of these pits contains any RCRA-regulated wastes,

6.1.2 Conceptual Exposure Mode!
An overall conceptual exposure mode! for OU 1132 is given in Chapter 4.

The most fikely mechanisms for migration of contaminants from the pits are
subsurface flow of water and vapor-phase transport. The geologic substrate has
not been characterized sufficiently to predict the potential for either type of

RFI Work Plan, OU 1132 (TA-38) &8 June 1993
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cortaminant spread, bul the samples taken from Pit 3 and from the borehole
some 10 ff southeast of the pit {see Table 51} suggest that potential
contaminants have spread katerally toward the stream channel. The borehole,
drilled to a total depth of 24 #, gave no evidence of perched water, bt if g
perched alluvial reservoir is present in the canyon bottom, the potential for
spread of a contaminant plume is greater. If contamination exists on the surface,
wind and surface water are additional mechanisms.

5.1.3 Potential Remediation Alernatives

Remediation afternatives for Jandfills are discussed in Chapter 4. The two most
likely strategies for the OU-1132 landfills are

« Stabilization in Place. This would include capping to prevent water
movement through and out of the landfil and, possibly, engineering
measures 1o sirengthen the stability of the landfill. Capping by Hiself would
be feasible only if it could be demonstrated that (1) no perched alluvial
reservoir exists {(water from such a reservoir could move faterally through the
landfill, making the cap useless) and {2) there is little danger of ficoding
capable of eroding the cap, Capping plus engineering measures to prevent
damage from flooding could be the best strategy if no alluvial groundwater is
present.

» . Removal of all Cortaminated Material. This option has the advantages that
{1) once material is removed, institutional control is no longer required; and
{2) the threat of removal of landfill materials by flooding is eliminated.
Implementation would be expensive, however, and would be possible only if
an appropriate facility were available for disposal of any mixed waste.

5.1.4 Sampling Plan
£.1.4.1 Phase | Investigations

£.1.4.1.1 Data Needs and Objectives
During Phase |, data gathering for the landfills will have six specific objectives:

1. Examine the history of flooding in Ancho Canyon.

2. Characterlze the environmental features of the fandfills that would influence
contaminant fransport. (For example, what is the potential for damage to the
landfills from flooding? Does a perched alluvial reservoir underlie the
landfills 7)

3. Determine the number of pits and, as precisely as possible, the boundaries
of each pit.

4. Determine whether contaminants have migrated beyond the pit boundaries.

5. Using field data collection and contaminant transport modeling, characterize
rnigration pathways.

6. I a CMS is necessary, define ils scope.

RFI Work Plan, QU 1132 (TA-385) 57
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5.1.4.1.2 Environmental Characterization

For a number of the PRSs in TA-39, and for lhe landfils in particular, a
knowledge of the history of flooding in Ancho Canyon is essential for selecting an
effective remediation. To study that history, we plan to dig a trench across the
stream channel and a portion of the flood plain, at a location south of Pit 3 that
will not disturb Laboratory aclivities. {The approximate location of this french is
shown in Fig. 54). The trench will measure approximately 10 ft deep (depending
on what is found as the invesligation proceeds) x 250 # long. Soils and
sediments will be sampled at various depths, stratigraphic units will be ideniffied
and described, and the nature of contacts between geologic and soil units will be
noted. These data should tell us whether the canyon is being scoured by
flooding or, to the contraty, is being filled in by sediment deposition. The answer
10 this question will be important for deciding on a remediation strategy. (Surface
characleristics of the canyon bottom suggest it is being filled in; i this is true, in-
siu stabilizafion could be an effeclive remediation. However, if the canyon is
being actively deepened by flooding, this strategy would not be appropriate.)

Subsurface water flow, saturated and/or unsaturaled, is a polentially important
contaminant transport mechanism, especially in the stream channelflood plain
zone. For this reason, the geologic and hydrologic properties of the canyon
substrate that affect subsurface transport will be investigated, via four coreholes
at selecied locations (Figure 5-4), to determine

« the presence and extent of a perched alluvial reservoir,

+ vertical changes in the canyon bottom stratigraphy 10 a depth of 150 ft, and

« hydraulic characteristics of the alluvial material (porosity, bulk density, grain-
size distribution with depth, saturated and unsaturated conductivity, etc.).

The coreholes will extend 20 ft below the alluvium or to a total depth of 100 fi,
whichever Is less.

The sampling procedures 1o be used are described in Section 5.1.4.1.3.3, below.
Details of the techniques 10 be used for cofing and for measuring hydraulic
characteristics can be found in Appendix B of this work plan.

51.4.1.3 Characterization of Contamination
5.1.4.1.3.1 Surface Fisld Surveys

The areas delineated in Figures 5-5 and 5-6 will be surveyed for radivactivity and
for the presence of metals as well as for geophysical features (see Table 5-2 for
details). Surface radiation levels will be tested with hand-heid instruments; the
specific type of survey (gross beta-gamma or low-energy gamma) and
instrument used will be decided by the site health physicist on the basis of the
particular conditions at the site. Selected locations on the grid, or other layoun,
used for the radiological survey (e.g., locations showing elevated radiation) will
be checked for metals by X-ray fluorescence (XRF) measurement. We estimate
that in most cases, 20-30 percent of these locations will be tested for metals,
{Note: The area north of Pit 3 that was formerly the site of PRS 38-007{e), a
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removed hazardous waste storage shed, will be checked closely during the
survey for any signs of residual contamination. If any are found, the focation wif
be noted for soil sampling.} Finally, for the geophysical survey (to establish the
location of each pit and, for PRS 33-001(b}, whether or not a fourth pit exists),
we will use a combination of electromagnetic and magnetic techniques. (See
Appendix B for detailed information on the techniques and instruments thatl will
be used for these field surveys.)

5.1.4.1.3.2 Surface Sampling

Al least three surface samples will be collected at PRS 38.001{(a), from the
unpaved areas of the eastern-most pit and from the unpaved adjacent
recreational area (Figure 5-5}. The sampling locations will be "biased” i
possible:  within *hot spot® areas found during the radiclogical survey, areas
showing elevated XRF readings, or areas with visible indicators (slained soll,
stressed vegetation, efc.} If biased sampling locations are not found, three
sampies will be collected from random locations.

For PRS 39-001(b), surface contamination is not anticipated, but at least nine
surface samples will be collected Tor analysis in the laboratory (see Figure 5-6).
if possible, biased sampling locations will be selected, in the same way as for 39-
001{a). I biased locations are not found, samples will be collected from three
evenly spaced localions on each pit.

5.1.4.1.3.3 Subsurlace Investigations

Subsurface Investigations of OU 1132 landfills will be designed to characterize
contaminant movement (if any} out of the pits, including the media in which the
contaminants are carried. One verlical core will be taken downgradient from
each pit—the ilocations selected to maximize the probability of delecting any
migration plumes of contaminants; in addition, two angled coreholes will be
drilled from southeast t0 northwest below sach pit {see Figures 5-5 and 5-6).
Details on the subsurface sampling techniques, inciuding references to
appropriate SOPs, are given in Appendix B.

A dry-core drilling technique will be used to minimize the chances of contaminant
mobilization by drifling fluids and of disturbance of the moistute conditions in the
alluvium and underlying bedrock. Any cores not sampled for analysis will be
archived for the duration of the RFI.

A lithologic log will be kept for each corehole, to record such data as lithologic
changes with depth, grain size, sorling, color, cementation, roundness, clay
content, stratigraphic contacts, alteration features, welding characteristics, and
lithic content. If tuff is encountered, the log will also include information on
fractures, The core will be photographed in color, and then samples will be
removed for analysis. In this way, a complete fithologic description of the core
will be available for slfte characterization and for permanent TA-39 records,

The vertical coreholes will be drifled to a depth of 10 #t below the alluvium.
Alluvial deposits in this area generally do not exceed 100ft (IWP
Section 2.6,2.2,1}, but data collected in association with Environmental
Problem 22 (DOE 1988, 0271) show that they attain a thickness of at least 24 ft.
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The estimated number of sampile locations for each corehole is based on a depth
of 80 ft,

Discrete samples for laboratory analysis will be taken every 5 ft along the length
of each core. Additional samples may be taken at interfaces between geological
malerials of different types andfor (f Bandelier tuff is encountered} from
fractures. All core samples will be taken in amounts adequate for analysis, and
will include approximately equal quantities of material from above and below the
selacted sampling depih.

The borehole itself will be used as a source of additional information. The air
inside the hole will be analyzed for volatile organic compounds; and geophysical
studies will provide dala on characteristics such as moisture content and bulk
density of the materials, which contribute 1o an understanding of contaminant
transport. (In addition, using new technigues in borehole geophysics, we may be
able to gather more specilic data on the nature and extent of contamination in
these materials.)

Finally, two of the boreholes at each landiill PRS will be cased, so that
groundwater monitoring instrumentation—if needed for subsequent investigation
of the presence or absence of perched groundwater—can sasily be instailed.

The field survey, screening, and analysis program for the landfills is summarized
in Table 5-2.

5.1.4.2 Phase ll Investigations

Phase Il investigations will be developed and implemented i Fhasal
investigations suggest that contamination has spread beyond the boundaries of
the landfill pits and that more information is needed 1o do a baseline risk
assessment. (We anticipate that a CMS will probably be needed for the
landfilis). For example, ¥ coring indicates that the conlaminant plume extends
beyond the pits, a Phase Il investigation wiil focus on fully characterizing the
nature and extent of the contaminant plume. Similarly, if Phase | investigations
reveal the presence of conlaminafion in a perched altuvial reservoir, Phase il
investigations would include confirning or ruling out a hydrologic connection
between the perched reservoir and the main aquifer.

5.2 Aggregate 2: Storage Areas

OU 1182 contains twelve active and inacfive slorage areas. {Note: Al the time
of the SWMU Report [LANL 1890, 0145), the then-active areas were numbered
-002 and the then-inactive ones -007. In a few cases, eilher an area was
incorrectly labelled as active or inactive or ils status changed since the onginal
designations.} Four of the slorage areas are recommended for NFA (see
Chapter 6). Field investigations will be done for the remaining eight; these are
shown in Figure 5-7 and are described below.
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8.2.1 Background

5.2.1.1 Description and History

£.2.1.1.1 PRS 39-002(a)

PRS 38-002(a) contains three separate storage areas.

Area 1is an RCRA Satellite Hazardous Wasle storage she located near an exit
door at the outside northwest comer of Building TA-39-2 (Figure 5-8); the surface
is eanth/gravel (no berm), and 1 is not protecied by a roof. This site has been in
occasional use for approximately 10 years. It is currently occupied by a 30-gal.
drum that holds small quantities of solvents and adhesives along with rags and
paper wipes conlaminaled with solvenls or adhesives. (Waste solvends are
usually retumed to their original confainers, which are then placed in the drumy;
contaminated rags and paper are put into plastic bags before being placed in the
drum.} Solvents slored at this site include acetone and ethanol. There is no
evidence, visible or documented, of any spills or leaks at this site.

In the past year, an outside melal dumpster was temporarily located near Area 1
to receive low-level radicactive debris from the remodeling of a vault where
radioactive materials had been stored for use in experiments, The dumpsier has
been removed from the area.

Area 2 is an indoor storage area (inside Roomn 18-A of Building TA-39-2). It has
been in use for about the last 10 years, for storage of waste chemicals from
photographic processing, and currently contains about 5 gal. of these chemicals,
No releases are known or have ever been documented al Area 2, and because
the site is inside a building, the potential for release is negligible if not zero. For
this reason, we do not plan to do sampling at Area 2.

Area 3 is an outside storage area, on the asphalt driveway, at the north end of
the loading dock on the southeast side of Building TA-39-2 (Figure 5-8). Various
materials used in the firing site experimenls are delivered here and picked up as
needed. They include transformer ol in 55-gal. drums (one or wo per month)
and small quantities (1 gal. or less} of vacuum pump oil and solvents {(ethanol,
acetone, and trichloroethane). The use of trichloroethane is being phased out of
current operations, but small quaniities are still stored at this site. Thete is no
evidence, visible or documented, of any spills or leaks at this site,

5.2.1.1.2 PRS 39-002(b)

This small concrete pad outside of Building TA-38-6 {Figure 5-8) measures about
5ft x 5 fi. R has been used since 1953 to store small quantities of paper
contaminated with waste solvents (ethanol, acelone, trichlorpethane, copper
sulfate); transformer oil; vacuum grease; and photographic wastes (Poiaroid).
Nothing is currently stored here, but the area remains active for use as needed.
No evidence of spills or leaks is visible or has been documented.
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§.2.1.1.3 PRS 3%-002(c)

This area, on the asphalt paverent outside the southeast corner of Building TA-
39-56 (Figure 5-8), contains an empty 55-gal. barrel. i is used only as needed
for activities in the vicinity, to slore waste paper and rage contaminated with
solvents (ethanol, acetone, trichloroethane) and vacuum grease. No evidence of
spills or leaks is visible or has been documented.

5.2.1.1.4 PRS 39-002(d)

This area is a gravel pad on the outside southwest comner of Building TA-38-57
(Figure 5-8). It has been in use since the 1980s for storage of photographic
(Polarcid) wasles and cloth and paper contaminated with various substances
(acetone, ethanol, transformer ofl, trichloroethane, vacuum grease, and copper
sulfate]. The area is currently empty but remains active for use as needed,
There s no evidence, visible or documented, of spills or leaks.

5.2.1.1.5 PRS 38-002(e)

Located at the south end of Building TA-39-69 {Francis, 1992, 18-0003; Figure 5-
9), this is a concrete pad under the breezeway that connects Building 69 to
Building 88. (The SWMU Report [LLANL 1990, G145] erroneously listed this area
as at the north end of Buiiding 69.) Since the 19808, when these buildings were
buil, it has served as a hazardous waste slorage and pick-up area (containers of
waste are placed here when full for pick-up). The materials stored are waste
products from the iwo-stage gas gun experiments, which include Gunk,
aluminum, lead, carbon dust, nylon, WD-40, Polaroid film, ethanol, brass,
paraffin, stainless steel, quartz, and Fantastik cleaner. A total of about 60 gal. of
wasle are generated per year. No evidence of spills or leaks is visible or has
been documented.

§.2.1.1.6 PRS 39-002(f)

This is a small slorage area on the asphalt driveway outside the northeast comer
of Building TA-39-88 (Figure 5-9). This area has been used since the 1880s to
store small guantiies of waste solvenis [ethanol, acetone, ftrichloroethane,
copper sulfate), transformer oil, vacuum grease, and, later, photographic
{Polaroid) wastes. The area is currenlly emply but remains active for use as
needed. No evidence of spills or leaks is visible or has been documented.

§.2.1.1.7 PRS 29-007{g)

This is a concrete-pad storage area under a covered porch outside the northeast
corner of Building TA-39-63 (Figure 5-9). In the past, waste transformer oii was
stored here. No evidence of spills or ieaks is visible or has been documented.
Nothing is currently stored here, and future use of this site for storage is not
planned.

52.1.1.8 PRS 29.007(d)

Erroneously identified as an inactive storage area in the SWMU Report, this is an
active storage area (* -ancis 1992, 18-0008) consisting of a bermed asphalt pad,
about 30 ft x 90 ft, covered by a melal roof. Designated TA-39-142, it was built
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in 1989, Since the early 70s, before construction of the pad, this area—called
the "Boneyard”—was used for storage of metals (for use in test stands and
shielding) and, occasionally, a drum or two of transformer oil. Chemicals were
first stored at the site around 1985-87. Currently, the pad contains barrels of
dielectric (silicon transformer) oil, empty barrels, ethylene glycol, weathersd lead
sheets, and capacitors {labeled *“No PCBs"). Barrels for dispensing acetone, oil,
kerosene, and trichloroethane are aligned just inside the berm on the sast side.
An oil-like substance covers about half of the pad and has accumulated near the
east end, where a valved drain pipe {about 3 f long) extends through the berm.
This pipe discharges water and other liquids from the bermed area, which then
flow across the access road and east along the road edge to the Ancho Road
drainage.

5£.2.1.2 Existing Data on Nature and Extent of Contamination

Table 5-3 summarizes existing information on the nature of the wastes likely to
be present in each of the stotage areas.

5.2.2 Conceptual Exposure Modal

An overall conceptual exposure mode! for OU 1132 is presented in Chapter 4.

Migration of contaminants from non-contained slorage areas is possible if
spillage or leakage has occurred. Heceplors could become exposed through
dermal contact, inhalation, or ingestion of hazardous malterial.

5.2.3 Potential Bemediation Alternatives

Voluntary corrective action (VCA), consisting of removal of contaminated
material, will be recommended for any storage areas where contamination is not
contained (soils surrounding the area are found 1o be contaminated).

5.2.4 Sampling Plan
5.2.4.1 Phase | Investigations
5.2.4.1.1 Data Needs and Objectives

Phase | sampling for this aggregate will characierize contamination (if present}
on storage area pads and in soils surounding the area. Specifically, sampling
will be designed to answer the following questions:

« are there unconfained polential contaminanis associated with any of the
storage areas?

= do the levels of potential contaminants exceed the screening action levels?
5.2.4.1.2 Characterization of Contamination

Each of the storage areas will be scanned tor radiation and for the presence of
metals (see Table 5-4). Surace radiation levels will be tested with hand-heid

instruments; the specific type of survey (gross bela-gamma or low-energy
gamma) will be decided by the site health physicist on the basis of the particular
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JABLE 5.3
©U 1132 STORAGE AREAS FOR PHASE | RF]
PHS Nature of Wastes  Hazardous Radicactive
Number Location Stored Release Release
39-002{(a)
Arsa 1 Outside Bldg  contaminated wipes,  unknown unknown
TA-39-2 soivents, adhasives,
radioactive materials
Arga 3 Cutside Bldg.  solvents, vacuum unknown none suspacted
TA-38.2 pump oil,
transformer oil
39-002(b) OQuiside Bldg, solvents, unknown none suspected
TA-30-8 transformer i,
vatuum grease,
photographic waste
38-002(c) COutside Bldg. paper, cloth unknown none suspected
TA-39-56 comaminated with
solvents and
vacuum grease,
photographic waste
39-002(d) Outside Bidg. photographic waste, unknown none suspected
) TA-38-57 cloth and paper
contaminated with
solvants, vacuum
grease, and
transtormer il
38.002ie)  COutside Bldg.  Gunk, WD-40, spent unknown none suspecied
TA-38-68 propellant,
aluminum, brass,
lnad, stainless steel,
ethanoi,
pofysthylene, nylon,
paraffin, quanz,
carbon dust,
Polarcid film,
polycarbonate,
Fantastik cloaner
380027  Outside Bldg.  solvents, unkriown none suspacted
TA-35-88 contaminated
transformer oil,
Yacuum grease,
photographic waste
38-007{a) Outside Bidg.  waste transformer unknown nane suspected
TA-38-83 oif
38-007(d) Bldg. oll, solvents, lead, unknown none sugpectad
TA-38-142 dietectric oil,
capacitors
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Chapter 5 Evaluation of Potential Release Sites

conditions at the site. Selected locations on the grid {or other layoul) used for
the radiological survey (e.g., locations showing elevated radiation) will be
checked for metals by XRF measurement. (See Appendix B for detailed
information on the iechnigues and instruments to be used for these field
surveys.)

Each storage area will be inspected for stains, residues, and features that could
contributs to condaminant leaks (such as a cracked or sloping concrete pad). On
the basis of these inspections, the radivlogical and metals surveys, and other
factors—such as where the drums are stored and where they are during addition
or removal of wastes—we will select two sampling kocations in the area(s) most
likely to have received contamination. (Sampling in two locations increases the
possibility of finding the area of highest contamination) Samples will be field-
screened for gross gamma, gross alpha, organic vapor, and HE. Laboratory
analyses will include gamma spectrometry, gross alpha, semivolatiles, metals,
HE, PCBs, and pstroleum hydrocarbons (see Table 5-4).

5§.2.42 Phase ll Invastigations

if the results of Phase | sampling show the presence of contamination, more
detailed Phase |l sampling will be done.

5.3 Aggregate 3: Firing Sites, Gas-Gun Site, and Excavated Soil Dump

This aggregate includes aclive and inactive firing sites, a single-stage gas-gun
site, and a large soil dump contaminated by firng site activities (Figure 5-10).
These PRSs have been grouped together because the lypes of polential
contaminanis in them will be similar. A rationale for evaluating contaminamt
migration from the active firing sites was presented in Chapter 4. Sampling at
these sites will focus on determining whelhaer there is uncontained contamination
and whether it is moving off site.

5.3.1 Background
5.3.1.1 Description and History
5.3.1.1.1 PRS 38-004{a){e): Firing Sites

Of the five firing sites for open-air delonalion at TA-33, four are active and one is
inactive. These sites are located in two general areas within Ancho Canyon (see
Figure 5-10 for site locations and Figure 5-11 for detail maps of each site.). The
three sites TA-39-6, -7, and -8 (PRSs 39-004[c], [a], and [b], respeciively) date
from the time of TA-39's establishment as a remote test firing facility; the other
two were constructed more recently. Testing at one of the otiginal sites, TA-30-8
(PRS 39-004[b]), was discontinued around 1980 because of the constant hazard
of falling debris from the nearby cliff. (it should be noted that the identification of
TA-39-7 as inactive in the SWMU Report was in error [Francis 1992, 18.0005).)

The experiments conducted at the firfing sites, the primary purpose of which is to
test materlais, are designed to expend all of the HE in the device. If a shot falls,
so that not all the HE is spent, an effort is made to pick up and destroy the
unexploded HE. A typical shot carries 10 to 100 b, of HE, but on occasion up 1o
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1000 Ib. may be used. Althoug. debris from the latter may travel a mile or
more, signs of impact are generally noliceable only within a 200-f{ radius around
the firing pad.

Three of the four active sites (fa], [c], and [e]), are pulsed-powsr sites {pulsed-
power experiments use elecirical energy in addition to HE for detonation). The
SWMU Report mistakenly identified PRS 39-004(d) as a pulsed-power site as
weill (Francis 1992, 18-0005}.

Table 5-5 summarizes operational information on the firing sites.

TJABLE S-S
FIRING SITE PRSs

Size of
PRS Structure Operational Dates of Firing

Dasignation number Status Operation Pad

{3
39-004(3) TA-39-7 active 1953 - present 500
38-004(b) TA-39-8 inactive 1953 -1980 16500
39-004(c) TA-39-6 active 1953 - present 1 600
39-004(d) TA-39-57 active 1958 - present 1580
39-004(e) TA-39-88 active 1978 - present 7 700

5.3.1.12 PHS 39-008: Soll Contamination at the Gas-Gun Site

Building TA-39-137 contains a single-stage gas gun (Figure 5-11) that is used to
fire projectiles at targets attached 1o the end of the gun. In the past, the area
outside and to the west of Building TA-39-137 was used for outdoor gas-gun
experiments, using a propellant gun with a 6-in.-diameter barrel. Most of the
debris from these finngs is scattered over the area just west of the building, but
occasionally projectiles and 1argel fragments would hit the ciiff face, some 200 ft
west ot Building TA-39-56. Photographic evidence indicates thal the area
between the buildings and the cliff was later leveled, and the removed surface
materials were pushed into a mound on the south side of the test area. Testing
at this site began in 1960 and continued until 1975, was suspended for 13 years,
and then resumed in 1988.

5.3.1.1.3 Excavated Soll Dump (Proposed SWMU)

In the course of construction of the most recent firing site, TA-38-88, large
quantities of sarth weare removed and deposited in the canyon bottom to the east
of the site {see Fig. 5-10). This soil dump, which covers about 76,200 sq ft, was
not identified as a SWMU or an area of concern (AOC) by the SWMU Report;
however, because it is potentially contaminated from the experiments at
TA-39-8, we will include it in the RFI,
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5.3.1.2 Existing Data on Nature and Extent of Contamination

Firing sites: Materials used in significant quantities at the firing sites over the
years include beryllium, mercury, natural and depleted uranium, lead, aluminum,
copper, brass, iron, stainless steel, and various types of HE {ROX, HMX, Baratol,
PETN, TATB, TNT, Composition B, and cyclotol). The betyllium, mercury, and
uranium are of particular concern. Firing site TA-39-57 has been very active in
firing beryllium, and beryllium has also been found in soils at TA-39-7 and TA-39-
8. ARlhough mercuty is no longer in use, we estimate that approximately 1600
Ibs was used in the past to atlenuate the explosive force of selected shots
(Wheat 1892, 18-0017). Shot records indicate that as much as 5 tons of
depleted uranium has been blown up at TA-39 (Wheat 1982, 18-0017). The
DOE Onsite Discharge Information system indicates that as of December 1981,
the uranium inventory at TA-38 was 0.126 Ci natural uranium and 2.605Ci
uranium-238.

In April 1987, in response fo concerns raised by the DOE audit team, the four
active firing sites and the gas-gun site were sampled for barium by coring at five
locations on each firing pad. Materials from the cores, composited into a
representative sample for each she, were analyzed by the Health and
Environmental Chemistry Group (now EM-9), The results—for tolal barium
content—ranged from <4 mg/kg to 24 mg/kg (Drypolcher 1987, 18-0020), alt far
below the screening action level of 5600 mg/kg.

Other materials used include thallium, cadmium, chromium, and thorium (the
last, apparently, was naturally occurring thorium-232 [Wheat 1993, 18-0018)). In
addition, firing assemblies were covered with dielectric oil (about 100 gal. per
shof), much of which ended up in the soil of the firing pad. This oil may have
contained PCBs.

Gas-gun site: Polential contaminants of concern at the gas-gun site include
beryllium, depleted uranium, and lsad. No information exists on the extent of
possible contamination. Although debris on the ground is periodically collected
and removed, no effort has been made to remove fragments from the cliff face
{nor is evidence of such fragments visibly obvious). Some experiments using
plutonium were conducted just northeast of TA-35-137; no plstonium was
released during these experiments, which were specially designed to capture the
Pu-containing projectiies in a sealed chamber attached to the end of the gun
barrel. Monitoring of the area afier the experiments confirmed that no piutonium
was released. However, because no official documentation of the monitoring
resulis exists, we will inciude plulonium in our analysis of selected sampies.

Excavated soil dump: No data are available concerning the nature and exient of
possible contamination of the soil dump. If contaminated, it will contain primarily
the same maferials as those used at the firing sites.

5.3.2 Conceptual Exposure Model

An overall conceptual exposure model for OU 1132 is presented in Chapter 4.

Surface contamination is the primary concern at the firing site PRSs. More
uncontrolied contamination has probably resulted from activities at these sites
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than from any others at TA-39. Hazardous materials from the explosions are
scattered across the firing sites and adjacent areas, and debris has been found
as far away as 1 mile. In other words, all of TA-39 could be contaminaled with
matenal used during the firing experiments, Further, contaminated soif is subject
to transport by surface or subswiface water movement and wind action; and
some contaminants can be faken up by plants as well. Receptors may become
exposed 1o these hazardous malerials by dermal contact, ingestion, or inhalation,

£.3.3 Potential Ramediation Alternativas
5.3.3.1 Firing Sites

A baseline risk assessment will be done for each of the five firing sites. Because
of ihe possibility that contaminants from the firing stes have spread over the
whole of TA-39, and could continue 10 spread as long as some sites remain
active, the results of sampling from various areas will provide guidance for
deciding when remediation should be undertaken and what kind, [f the results
show that confamination poses an immediale hazard at any site, approprisle
remedial action will be 1aken {this could, for example, take the form of a VCA on
part of a site thal may hot even require closure of the site). For active sites that
show no current hazard, remediation will be deferred until decommissioning.
Remediation of the inactive site will be decided upon in the same way.

In general, we expect remediation to include physical removal of large pieces of
shrapnel and stabilization of contaminated soil in place and/or removal of
contaminated soils oh or adjacent 1o firing sites, Soiis can be effectively and
easily stabilized by covering them with a layer of gravel, which lessens surface
erosion and encourages infiltration of water into the soil. ' While greater infiltration
of water means increased plant growth, which further stabilizes the site, il can
alse mean increased downward movement of contaminants. However, we
believe that most (if nol all) of the water woukd be lost through
evapotranspiration, so that very ittle would move bevond the root zone of the
soil. (Whaerever gravel coverings are used, the s0il water of the site will be
monitored to ensure that contaminants are not being carried to deeper levels.)

5.3.3.2 Gas-Gun SHe

it potential contaminants are found to exceed screening action ievels in the soil
or cliff face, futher studies will be done, Ileading either to a baseline risk
assessment or VCA. The most likely remediation options are removal of areas
of contamination and, in the case of soll areas, stabilization in place. (The latter
may consist simply of covering the site with a gravel layer to reduce wind and
water erosion.) The choice of remediation will depend on the extent of
contamination.

5.3.3.3 Soil Dump

if contaminants are identified in the excavated soil dump and either remediation
is indicated by risk assessment or VCA is elected, the possible actions inciude
stabilization in place and removal of the material. Stabilization In place may not
be feasible for this site, because the dump is in the flood plain and susceptible to
erosion when runoff is heavy. The flood plain stability studies associated with
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the landfills will provide information for deciding whether o stabilize or remove
contaminated material.

5.3.4 Sampling Plan

The domain of interest for this portion of the RFI is contaminated soils,
sediments, and Wi associated with the firing sites, gas-gun site, and soil dump.
Soil comamination from the firing site experiments is potentially widespread
within TA-39 but is probably highest close 10 the firing pads. Field sampling to
characterize contamination will include both the aclive and the inactive finng
sites. (We will nol postpone sampling of the active sites until decommissioning
because (1} we need to evaluate whether contaminants are moving off site—a
question that is particufarly important because of the proximity of the Rio Grande
and of Bandelier National Monument; and (2) sampling now will give us useful
data on the distribution of major potential contaminants no longer in use at TA-
39, notably mercury and depleted uranium.}

The extensiveness of the area that could have been affected by firing site
activities over the years makes it necessary to design a sampling plan that will
maximize coverage {including the stream channel, hillsiopes, and mesa tops)
without creating prohibitive conditions with respect 1o logistics and cost. On the
assumption that contaminant distributions will be more or less consistent—i.e.,
concentrations will decrease with distance from the fiing pads—we have
designed a plan that uses, as one major component, radial transects extending
outward from each firing pad and taking in adjacent stream-channel, hillsiope,
and mesa-top areas. The second major component is targeted sampling of the
pads themselves, the debris mounds, and the stream channel both upstream and
downstream of sach firing site.

Contamination at the gas-gun site, if present, is probably localized. Any
confaminalion at the soil dump is probably mostly localized, bit the stream
channel has encroached inte some of the dump and moved material from #
downsiream,

5.3.4.1 Phase | Investigations
§.3.4.1.1 Data Needs and Objectives
Data gathering during Phase | will have three specific objectives:

1. lo characterize the concentrations and distribution of potential contaminants
asscciated with firing-site activities at PASs, on adiacent hilisiopes and mesa
tops, and in the stream channel;

2. to assess whether there has been surface and/or subsurface migration of
these potential conlaminants; and

3. to determine whether potential contaminant distributions and concentrations
present a heaith risk,

5§.3.4.1.2 Eflects of Environmental Setting

We anticipate that potential contaminants from the firing sites at TA-39 will be
widaspread and that their migration is active and ongoing. The enhvironmenial
setting of TA-39 will have had a significant impact on this migration, with respect
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1o both type of contaminant and extent of migration. Accordingly, an important
part of the RFI will be 1o characterize the environmental conditions at TA-39 that
influence contaminant migration from the firing sites. This characterization will
precede any sampling so that it can be used o guide and 1o improve the
efficiency of sampling.

5.3.4.1.2.1 Geomorphic Characterization

Geomorphic characterization at TA-39 will identify major landform features,
stfream channels, drainage pattems, and sites of active or potentially active
surface erosion. Stream channel descriptions will include bed material as well as
deposition and scour zones within the channels. The information from these
sliklies will be synthasized and recorded on a2 1:36,000-scale map of the site. A
primary use of the data will be for identifying possible sources of comaminants,
such as deposition zones in the stream channel and rapidly eroding areas of
potentially contaminated hillsiopes.

5.34.1.2.2 Solls Characterization

A reference data base of soil and sediment characteristice will be established on
the basis of solt samples from locations likely to be the least atfected by the firing
shes, in each of the four major geomorphic regions: stream channel, canyon
bottom, canyon slopes, and mesa lops. Shallow (<5 i) pits will be hand dug and
samples collected from each of the major soif horizons. (The precise sampling
locations will be selected on the basis of representativeness, accessibility, and
degree of disturbance.) A second sel of samples will be collected from the firing
sites. Both sels will be analyzed, to the series level, for the following
characteristics:

saturated hydraulic conductivity,
porosity and bulk density,
cation-exchange capactly,

PH,

particle-size distribution, and
minaral content.

This information will allow us lo develop realistic contaminant transport maodels
(see Chapter 4, Section 4.3.2) for evaluating the fate of potential contaminants,

5.3.4.1.3 Characterization of Contamination
5.3.4.13.1 Firing Sites

Field radiation surveys will be conducied to detect areas of elevated radiation
and to locate potentially contaminated debris or chunks of depieted uranium.
The survey will inttially cover a 100-t radius from the center of each firing pad,
which will include the debris mounds and the adjacent stream channel (see
Figures 5-12 and 5-13). Readings will be taken over the survey area using a 10-
ft x 10-ft grid as a basis. If an anomaly is detecled visually or a *hot spot® is
picked up through instrument response, the area immediately sumounding the
neatest grid point will be surveyed closely to find the location with the highest
reading. That location will be documented and added to the Phase | sampling
plan.
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The same protocol-—but using the sampiling transects described below as a
basis—will be employed to radiologically survey the hilislopes and mesa tops
adjacent to each firing site, As shown in Figures 5-12 and 5-13, these surveys
will begin where the firing pad surveys ended and will extend to the farthest
sampling point of each transect. (Because debris from firing experiments wil
have been scattered randomly over the area, the number and direction of the
transecls were determined on the basis of best coverage of the area at minimum
cost.) Radiation will be measured every 10 ft {based on map coordinates) along
these transects—insofar as such measurement is safe and feasible. If elevated
radiation is detected at a survey point, a 5-ft radius around that point will be
scanned and the location of the highest reading will be documented and added
io the Phase 1 sampling plan.

Metals surveys, by means of XRF measurement, will be conducted over the
same area as the radiological survey. Thess measurements will be made at
selected locations {e.g., those showing elevaled radiation). We estimalte that 20-
30 percent of the radiclogical survey locations will be tested for metals; the
specific survey plan will be determined on site, o achieve the best balance
betwsen representalive coverage and cost.

See Appendix B for detailed information on the techniques and instruments that
will be used for the field radiation and melals surveys.

Field sampling will be done according to six distinet zones:

« Firing Pads: Four surface samples will be taken from each firing pad—two
from the locations that showed the highest radiation levels during the field
surveys and two from the center of the pad, about 10 ft apar. Firing sites 7
and 57 will be sampled as a unit because they are adjacent.

» Debris Mounds: Mounds of accumulated debris, a combination of debris
from firing site activities and from acoustical erosion of the clif face, have
been identified north of firing site 8 and west of firng sites 7 and 57 (see
Figure 5-11). Each will be sampled by means of two angled cores, drilled at
about 45 degrees from the vertical 1o intersect the juncture of the canyon
wall and the canyon floor and to include the interface between the debris
mound and the original land surface. Each core will be screened over its full
length for radiation (low-energy gamma or beta-gamma) and checked for HE.
Three 2-inong segmenis will then be taken for analysis from sach: one
from the debris mound surface, one from the mound bottonvland surface
interface, and one from the part of the core showing the highest radiation
reading. (if no elevated radiation readings are found, the third sample will be
from the middle of the core.) In addition, if HE was found during the field
screening, a sample from that part of the core will also be sent for analysis.

It other such debris mounds are found at other firing sites, they will be
sampled in the same way.,

« Adjacent Stream Channel: We plan to collect samples from the stream
channel adjacent to (both upstream and downstream of) =ach firing site, at
intervais of about 150 ft {(see Figures 5-12 and 5-13), from the surface and
10in. below the surface. W the geomorphic survey reveals zones of
deposition in the channel, these will be preferentially sampled.
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Similarly, additional samples will be taken from any locations in the channel
that exhibited high radiation readings during the field survey.

« Adjacent Hillslopes: Selected hillslopas adjacent to firing sites will be
sampled along transects as shown in Figures 5-12 and 5-13, by collection of
soil samples (from the surface and from 10 in. below the surface) every 150
ft along each transect. M the rocky termain prevents sampling at a specified
iocation, the sample will be {aken as close as possible to the location, and
the exact samphing point will be documented. If elevated radiation readings
were found during the field survey, additional samples will be taken from
each of the two areas having the highes! readings.

« Adjacent Mesa Tops: Samples will be collected from mesa-tob locations
along extensions of the hillslope transecls. The same sampling profocol as
tor the hillslopes wiii be used (see above and Figures 5-12 and 5-13).

+ Downstream Canyon Bottom: To ascertain whether contaminants are
being transported and deposited on the flood plain downstream of the firing
sites, the canyon bottom in that area will be sampled along three transects
(see Figure 5-14). These will be Jocated more or less perpendicular to the
stream channel, in such a way as 1o avoid obslructions that would interfere
with sampling while intercepting the major zones of potential contaminant
deposition. Two of the transects will be located within TA-39 and the third
between the eastermn boundary of TA-39 and the Rio Grande. Soit or
sediment samples will be collected, from the surface and from 10 in. below
the surface, at four locations along each transect: at the center of the
stream channel, at the edge of the channel (in the area showing the most
sediment deposition), and in the valley fill 10 fi from the edge of the channel
on both skdes.

S5ee Table 56 for a summary of the fiekd surveys, field screenings, ard
laboratory analyses that will be done for the firing site PRSs.

5.3.4.1.3.2 Gas-Gun Site

The gas-gun sile includes four zones, which will be individually surveyed and
sampled. a leveled area between the gas-gun buildings and the cliff face, a cliff-
face impact area, a debris mound, and a small wash that drains the area.

Field radiation surveys will be conducted over the area extending from Building
38-56 to the cliff face, about 100 ft to the north, and about 100 ft to the south of
the building. This area will be surveyed using a 10-ft x 101t grid (based on map
coordinales) as a basis. It will include the debris mound and probably portions of
the wash catchment area as weil. The rest of the wash will be surveyed up fo
the edge of the paved road, at 10-ft intervals. For the cliff face, the visible impact
area will be scanned for radioactivity.

Field sampling wili then be carried out as follows:

+ Leveled Area: Surface samples from this area will be collected at six
selected locations: two where the highest radiation readings were recorded
during the field survey, and four evenly spaced belween the cliff and Bldgs.
137 and 56. Analyses will include isotopic piutonium (see 5.3.1.2),

RFI Work Plan, OU 1132 (TA-38} 5-34 June 1953



Chapter 5 Evaluation of Potential Release Sites

mesememn Ediao of canyon

Paved road

w—--——  Ephemaral stream
s Transect along which

sampies will be taken

i

!

F

. Sourcas: U.S. Geological Survey 7.5 minnte
e /‘ guandrangle maps: Frjoles, NM, 1684,
i Whita Fook, NM, 1584

5000 1

Figure 5-14. Sampling locations in the canyon bottom downstream of the firing sites.
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« Cliff Face Impact Area: The clif face will be radiologically surveyed and
examined fo identify impact points. All visible impacted matenials (projectiles,
farget fragments) will be removed; two samples will be collected from any
locations showing slevated radiation levels. In the absence of elevated
radiation, samples will be faken from two randomly selected locations.

« Debris Mound: A verlical corehole will be drilled into the mound at each of
four evenly spaced locations. Each corehole will be drifled to the intetface
between the mound and the original lardt surface. The entire core will be
screengd for radiation and checked for HE. Three 2-in. segments (one from
the mound surface, one from the moundiland surtace interface, and one from
either the center of the core or any area of the core that showed elevated
radiation) will be submitted to the analytical iaboratory. Analyses will Include
isotopic plutonium {see 5.3.1.2}), In addition, if HE was found during the field
screehing, a sampile from that pan of the core will also be sent for analysis.

« Wash: One surface sample (2-in. depth) will be collected from a location
near the rmouth of the wash, near the road edgs.

Sampling locations are shown in Figure 515, and a summary of the field
surveys, field screenings, and analyses to be done are in Table 5-6,

5.3.4,1.3.3 Excaveted Soil Dump

A low-energy-gamma or beta-garmma radiation survey will be conducted over the
full extent of the soil dump, including the segment of the stream channel that has
cut into pant of the dump. The dump and stream channel segment will be
sampled by means of ten coreholes; eight of these will be evenly spaced over
the area (see Figure 5-186), and two will be from any area(s) exhibiting slevated
radiation. At least one corehole will be in the sfream channel. (if no elevated
radiation levels are found, all ten locations will be evenly spaced over the dump
area, with at least one in the stream channel) Each core will be drilled into the
interface belween the dumped material and the original surface. (This depth will
vary from one area of the dump to another, but we estimale the maximum depth
to be about 15 1.} Each core will be screened for radiation and checked for HE.
Three 2-in-deep samples will be laken for labomatory analysis: one from the
surface, one from the dumpfand surface interface, and one from e&ither the
center of the core or the area of the core that showed the highest radiation. In
addition, if HE was found during the field screening, a sampie from that par of
the core will aiso be sent for analysis.

The sampling locations are shown in Figure 5-16, and the field surveys, field
screening, and laboratory analyses to be done are summarized in Table 5-6.

5.3.4.2 Phase Il Investigations

if the resulls of Phase | sampling indicate the presence of contamination, and
espacially the possibility of contaminant movement into the stream chanhel
{which means potentially into the Rio Grande), Phase |l sampling will be done.
This second phase would include more detailed analysis of contaminant
distribution and characterization of transpont pathways in the Ancho Canyon

system,
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Figure 5-16. Estimated sampling locations for excavated soil dump.

RFl Work Plan, DU 113% {TA-39) 5-38 dune 1993



Evaluation of Potential Release Sites Chapter 5

5.4 Aggregate 4: Septic Systems and Seepage Pits
5.4.1 Background

5.4.1.1 Description and History

54.1.1.1 Septlic Systems

OU 1132 includes three septic systems—two active and one ipactive. Each
consists of a septic tank, associaled pipes and draintines, and a sand filter or a
leach field. The SWMU designated 39-006(a) consists of an inactive septic
systern and the active system that replaced #t (see Figure 5-17). PRS 39-006(b},
the other active system, has received only sanitary waste and is proposed for
NFA (see Chapter 6). Most of the information in the following two sections was
obtained by Francis {1882, 18-0007).

5.4.1.1.1.1 PRS 3%-006(a) Inactive

This seplic system, constructed in 1952 -1953, was connecled only to Building
TA-39-2; it consisted of an 1800-gal. reinforced-concrete septic tank (TA-39-12},
drainfines, and a subsurface sand filter. The tank was located about 100 ft east
of TA-39-2 and was connected to the sand filter southeast of TA-39-2 by
approximately 260 ft of vitrified clay pipe. The sand filter discharged via an
outfall inte Ancho Canyon, south of State Road 4.

Pholographic processing chemicals were routinely dumped into this system, at
the rate of about 65 gal. per year, which eventually caused it o malfunction.
There are reports that discharges to the sand filter were coming to the surfface.
To correct the problem, a separate seepage pit for the photo processing
chemicals was put in piace in 1973. In addition, the seplic tank was enlarged
and a new subsurface sand filter was put in on the south side of State Road 4.
The old sand filter was abandoned. By 1978 the new sand fiter had become
clogged and had to be replaced.

Other hazardous wastes possibly generated and disposed of on site include
processing solvents and various laboratory chemicals.  Further, because
research involving radionuciides has baen carried out at TA-39, the presence of
radioactive contaminants must also be investigated.

5.4.1.1.1.2 PRS 39-006(a) Active

in 1985 the otiginal septic tank was abandoned; the waste was removed and the
tank filled with sand. A new 2500-gal. precast concrete septic tank (TA-39-104)
and drainline were installed, the line running through the original tank. At the
same time the sand filter south of State Road 4 was redesigned and replaced-—
the second sand fiter replacement in 12 years. New piping was added (the 4-in.
pipe under State Road 4 was relained to avoid tearing up the road, and the new
pipe was tied into it). About 1989, to ensure compliance with EPA regulations
concerning surface discharges, the outfall from the new sand fitter was plugged.
Al present, then, there is no discharge inio the canyon.
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Even in the case of this newer system, disposal of hazardous and/or radicactive
materials cannot be categorically ruled out. Soils and sediments underlying and
surrounding any of the components of the active as well as the inactive syslem
may have become contaminated via overfiow, leakage, and /or sgepage.

Table -7 gives operational information for this PRS.

JABLES?
OPERATIONAL INFORMATION: PRS 33-006(a)

Structure  Bulidings  Operational  Period of

Number Served Stptus Use Effiuent
TA-29-104 TA-38-2 Active 1985.
TA-39-62 presant Sand filter
TA-39-0G8
TA-38-1
TA-38-103
TA-38-107
TA-39-12 TA-39-2 fnactive 1952-1985  First sand
filtgr 1952-
1973
second sand
fiker 1973-
1985

5.4.1.1.2 Beepage Pits

Seepage pits are holes in the ground filled with gravel, into which waste-
containing fiquids are discharged. The liquids efther evaporate or drain info the
surrounding soit. Two such pits were constructed at OU 1132,

5.4.1.1.2.1 PRS 39-005: HE Seepage Pit

According 1o Francis (1992, 18-0006), this PRS is the site of a former seepage
pit used for the disposal of HE-contaminated decant from operations at TA-39-4,
an explosives operations bullding {see Figure 5-18). There is no indication that
other hazardous materials were disposed of in this pit, The seepage pit
measured about 5 # x & ft x 7 ft deep, and the boltom was not fined or ctherwise
contained. The gravel and soil that filled the pit were removed in 1986 or 1987.
The SWMLU Report also notes that all HE-contaminated soll was removed at that
time. The remaining soil was tested for HE, and fittle or none was found
{(McCormick 1983, 18.0015). However, because we have no refiable
documentation demonstrating that this PRS has been adequately remediated,
we will do Phase 1 sampling.
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5.4.1.1.2.2 Chemical Seepage Plt (Proposed SWMU)

This seepage pil (see Figure 5-17) was put in specitically for the disposal of
photographic processing chemicals (up until 1973, these chemicals were
dumped info the septic system, but they interfered with the sewage digestion
processes in the septic tank and eventually caused the system to fail). The
drainline from the photo laboratories in Building TA-39-2 was disconnected from
the septic system and connected 1o the seepage pit, which is located about
120 #t east of TA-38-2 and about 20 #t north of the now-abandoned seplic tank
{TA-39-12) (Frarcis 1892, 18-0010). About 75 galfyear of photographic
processing chemicals were being disposed of in this pit until 1992,

5.4.1.2 Existing Data on Nature and Extent of Contamination

Table 5-8 summarizes the existing data on the types of wastes known or
suspected o have been disposed of in the septic sysiems and sespage pils, and
the potential for contaminant release from each.

JABLESS
NATURE OF WASTES AND POTENTIAL FOR CONTAMINANT RELEASE:

SEPTIC SYSTEMS AND SEEPAGE PITS

Potential Contaminant

Release .
SWMU Nature of Wastes
Designation Disposed of Hazardous  Radioactive

39-008 {a) (active Sanitary wasle; Suspected Unknown
seplic system) photographic processing

chemicals
39-006(a) (inactive Sanitary waste; solvents;  Suspected Unknown
seplic system) pholographic processing

chemicals
39-005 {inactive HE HE Suspected None
seepage pit)

Chemical seepage pt  Photographic processing  Suspected None
(proposed SWMU) chemicals

5.42 Conceptual Exposure Mode!
An overall conceptual model for OU 1132 is given in Chapter 4.

Sources from which contaminants may migrate are drainlines, seplic tanks, sand
filters, and contaminated soils and gravels. Contaminants may reside in soils
and sediments underlying and adjacent to septic system components; air; and/or
plants. Transport mechanisms include surface water, subsurface water, wind,
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and uptake by plants. Receplors include animals ankd humans, Potential routes
of exposure of receplors include inhalation {especially when the site is disturbed);
ingestion (in particuiar, receptors living on site may be exposed by eating planis
growing in contaminated soils), and skin contact with contaminated soils or
sediments.

5.4.3 Potential Remediation Alternatives

Rernediation alternatives for the active septic system will differ from those for the
inactive septic system and the seepage pits. The active system will continue in
operation until no longer needed. No plans exist for decommissioning this
system or the buildings it serves. The likely remediation akemalives for the
system are removal at the time of decommissioning (deferred action} and NFA.
The system will be sampled during the RFl to oblain the data for evaluating
current risk.  If no risk is found, further aclion will be defetred until
decommissioning. I a risk is found, Phase Il sampling will further define the risk
and provide data to support the bkely decision for deferred aclion (or to make a
case for earlier remediation in the very unlikely event that the risk level is judged
unacceplable).

For the inactive septic system and the seepage pits, # contamination is found in
any of the syslem components further investigations will be underlaken to
determine whether a baseline risk assessment shouid be done or whether VCA
{removal and disposat of contaminated components and/or materials) wouid be
more time- and cost-effective. If the levels of potential contaminants are found to
be below screening action levels, NFA will ba recommended.

54.4 Sampling Plan
5.4.4.1 Phase | Investigations
5.4.4.1.1 Data Needs and Objectives

During Phase |, data will be gathered to characterize contamination associated
with the septic systems and seepage pits and 1o determine whether the level of
contamination poses a risk to human health and/or the environmeni.

5.4.4.1.2 Effects of Environmental Setting

No data on topographic, geologic, elc. characteristics are needed for Phase |
decisions. (Investigations to determine the presence or absence of a perched
alluvial reservoir will be camied out as part of the landfills RFL} It secondary
contamination is found in soil or sediments, Phase il investigations may need to
include environmental data to characterize migration pathways.

5.4.4.1.3 Characterization of Contamination

Engineering drawings and preliminary field investigations (field surveys,
geophysical surveys, and/or trenching) will be used to locate the seplic tanks,
drainlines, sand filters, and seepage pits. Land surveys will aiso be used 1o
update maps of the septic systems. A radiological field survey will be done on
the sand filters with hand-held instruments; the specific type of survey (gross
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beta-gamma or low-energy gamma) will be decided by the site health physicist
on the basis of the particular conditions at the site. In addition, selected
lacations on the grid—aor other layoul—used for the radiological survey (e.g.,
iocations showing elevated radiation) will be checked for mefals by XRF
maasurement.

See Appendix B for detailed information on the techniques and instruments that
will be used for the fiskd surveys,

5.4.4.1.9.1 Active Septic System

The potential contamination levels of the active seplic system will be evaluated
by sampling the solls surrounding the tank and in the outflow from the tank (the
sand fiter and the former outfall). The areas receiving outflow are the most likely
to retain any hazardous materials discharged into a septic system. The tankis a
poorer indicator because solids are removed when they reach a specified level.
information on cantamination at outfiow areas will be used to decide whether and
to what exdent sampling will be done on other pans of the system.

Soil cores will be taken at three widely spaced locations on the sand filter, to a
depth of 2 fi below the filllnalive-materiat interface. One 3-ft-deep core will be
taken from the former outfall area, no more than € ft from the now-plugged pipe
opening. All cores will be field-screened for radiation, HE, and organic vapors. If
ne contamination is found, two sampies for faboratory analysis will be taken from
each core: the surface 6 inches and the bottom 6 inches (plus, for the sand-filter
cotes, a 6-in. segment from the filVnative-materal interface), If contamination is
found, at least an equal number of sampies, from the depths showing the highest
readings, will be sent for laboratory analysis.

The area surrounding the septic tank will also be examined: A 3-i-deep core will
be taken within 3 ft of the tark on the downgradient side. Three samples—from
the surface 6 inches, tha boftom 6 inches, and the 6 inchas representing the
bottom of the tank—will be analyzed in the laboralory,

Details of the sampling and analyses for the active septic systems are given in
Table 5-9, -

5.4.4.1.3.2 Inactive Septic System

Samples will be collected from the soll surrounding the tank—at the outlet, the
bottom of the tank, and 2 It below the tank. (Some excavation will be necessary
to coliect these samples.) I any structural flaws are noted, additional soil
samples will be taken in the areas that woukd have been affected if leaks had
occurred. All soll sampies will be screened for radioactive contamination, organic
vapors/gases, and HE. If any of the fiekd screenings show polential
contamination, samples from the soil areas thal yielded those readings will be
submitted for laboratory analysis. Otherwise, one soil sample will be taken for
laboratory analysis from each of the three areas. The inactive sand filter will be
sampled in the same way as the active sand filter.
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If laboratory analysis of these soil samples reveals contamination, further
investigations will be done. These could include baseling risk assessment to
determine whether system components should be removed; or, VCA may be
proposed if it appears the most time- and cost-effective solution. Only if it is
decided that the tank must be removed will the drainfines be sampled, by
screening each end for radiation and taking one swipe or scraping for analysis
from inside each end. Again, #f conlamination is found, either baseline risk
assessment will be done to determine whether the drainlines can stay in place or
must be removed, or VCA may be proposed. Any componenis removed will be
inspected for signs of leakage; if any are found, soil samples will be taken from
the area(s} that would have been In contact with the damaged par(s), for
laboratory analysis.

In the case that both radicactive and hazardous contamination is found, removal
of components (if necessary) will be deferred until an appropriate mixed-waste
disposal site is available.

Table 5-8 shows the detalled surveys, screenings, and analyses to be done for
the inactive seplic system.

5.4.4.1.3.3 Chemical Saapage Pit {Inactive)

Engineering drawings and field surveys (including geophysical if needed) will be
used to locate as precisely as possible the boundaries of the seepage pit. Three
cores will be dug to a depth of 12 #f o the downslope side of the pit, within 2 ft of
the perimeter, where the Zone of maximum contaminant accumulfation is most
likely to be (taking three cores increases the possbility of finding this zone).
Sampling inside the pit itself would be difficult because of s large-cobble fill—
and would be unlikely to provide a better indicalion of contaminant presence or
absence than coring just outside the pit,

Radioactive or HE contamination is considered unfikely, but soil materials will be
field-screened for both, ¥ any contamination is detected by this screening,
laboratory analyses will be performed on samples from the areas of the core
having the highest readings. i no elevated readings are found, samples for
laboratory analysis will be taken at the surface and at 3-H intervals. Each sample
will include sufficient material (aken from equal distances above and below the
selected depth) 1o ensure accurate analytical results, if fiekd screening and
laboratory analysis indicate the presence of contamination at 12 ff, the sampling
will go deeper. See Table 5-8 for a summary of the sampling and analyses,

5.4.4.1.34 HE Sespage Pit {inactive)}

Engineering drawings and field surveying, including visual inspection, will be
used to locate this pit. Contamination is considered unlikely, but soil materials
{from a 12-f-deep core taken in the area judged most likely to be contaminated)
will be field-screened for radioactivity and HE, if any contamination is found, two
additional cores will be taken, 10 a depth of 12 ft. (Should contamination be
present at 12 #1, the coring will go deeper) The cores will be sampled for
Iaboratory analysis af the locations showing the highest readings when screened
of, if no elevated readings are found, at the surface and at 3-ft intervals; each
sample will include sufficient material-—{aken from equal distances above and
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Chapter 5 Evaluation of Potential Release Sites

below the selected depth—1o ensure accurate analytical results, See¢ Table 5-9
for a summary of the sampling and analyses to be done.

£.4.4.2 Phase Il Investigations

i contamination is found in any of the seplic syslems, seepage pits, or
surrounding soils, & Phase 11 investigation will be designed 1o delermine the
precise nature of the contaminants, the extent of their migration, and whether
they pose any current risk.
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Chapter 6 Units Proposed for No Further Action

6.0 UNITS PROPOSED FOR NO FURTHER ACTION

in this chapter, we discuss those OL-1132 PRSs that we propose for no further
action (NFA) because the risks they present are negligible. The criteria for NFA
are discussed in Chapler 4 of the [WP (LANL 1992, 0768) and in Chapter 4 of
this work plan.

The PRSs proposed for NFA are listed in Table 6-1 and discussed below. See
Figure 6-1 for their locations.

JABLE 6-1

PRSs PROPOSED FOR NFA
PRE Number Description
33-003 Incinerator
39-006(b), Area 2 Septic system
39-002(g} Storage area
39-007(b) Storage area
39-007(¢) Storage area
39-007(s) Storage area
28-009 Outfall

6.1 PRS 39-003: Incinerator
6.1.1 Description and History

From about 1955 to 1977 a small incinerator (3 ft x 3 fi x 4 ft high) was kcated
between the south wall of Building TA-39-2 and the south perimeter security
fence. it was used primarnily to bum office waste, and there is no indication that it
was ever used for disposal of hazardous materials. In 1977, when an addition
was built onto the south end of Building TA-39-2, necessitating relocation of the
perimeter security fence about 60 #t south of the addition, the incineralor was
removed and buried in one of the TA-39 landfill pits. (Francis [1992, 18-0004]
believes that # was probably buried in Pit 2 of 35-001(b), which was in use in
1977) The SWMU Report (LANL 19380, 0145) states that the incinerator was
checked for radicactivity at that time and found to be clean; amd that the
incinerator site was cleaned, The area between the new addition and the
relocated fence—which includes the former incinerator site—was backdilled to a
new elevation several feet higher. The new access road was capped with 4 in. of
gravel.

6.1.2 Rationale for Proposal of NEA

There is no evidence that hazardous matetials were disposed of in the
incinerator. If any were, however, checking for the presence of residual
contamination would be very expensive and difficult, because the exact location
of the former incinerator site is not known and several feet of compacted fiff now
cover the entire area, prohibiting extensive field screening. We believe that the
negligible risk potential from this PRS makes an exiensive and cosfly
investigation unjustifiable. Moreover, R shoulkd be noted that because the
incinerator itself is buried in the TA-38 landfill, the RFI investigations for the
landfills will include the incinerator.

RAFl Work Plan, OU 1132 (TA-39) &-1

June 1993



Units Proposed for No Further Action Chapter 6

o 3 X
"y 4 >
2 \
i
> 1

.
- =
; \& o = Building or strutture
ft = —
% 1\%.‘ g === Paved road
& - f%“'—'@% 2 gs—m;“f(e) 1x333 Unimproved road
7 Vs torage area
. ¥ o \‘1"‘ g {removed) e Land6)
"m% E \ ; e e et Ecige 01 mesa top
4 . =
é}'k % |‘l o
- & ",,*,\ kS IV 800 1000
5 F 54;_"% FA TR S S S O W Y B T
" & " cABTography by A Kron 5/18%3
1 T |

38-007(b)
5 TA-38-4, Storage area

]

TA-38-103, Storage 6168  ~STATE ROAD 5~
Figure 6-1, Location of PRSs proposed for no further action,

RF! Work Plan, OU 1132 (TA-33)} &2 June 1993



Chapter 6 Units Proposed for No Further Action

6.2 PRS 395-006(b): Active Septic System
6.2.1 Description and History

This aclive septic system serves Building TA-39-111 (the Pulsed Power
Assembly Building) and was parl of the original construction of the building in
1989. It is located northwest of TA-39-111 and consists of a 1000-gal.
reinforced-concrete septic tank (TA-39-132), a distribution box, and a leach field.
This system was designed for sanitary waste disposal only.

6.2.2 Rationale for Proposal of NFA

The only potentially hazardous materials used in Building TA-39-111 have been
small quantities of acetone and ethyl alcohol, used to wipe clean various
components, Administrative procedures for disposal of hazardous materials in
proper containers have been in place since the building's inception (the waste
would consist almost exclusively of paper or cloth wipes used with the soivents).
Dumping of hazardous liquids down drains is forbidden, and signs stating this
appear above all sinks. It is highly unlikely that anything other than sanitary
waste has been disposed of in this system,

6.3 PRSs 39-002 and 39-007: Storage Areas
We propose NFA for four storage areas at QU 1132,
6.3.1 Description and History

6.3.1.1 PRS 39-002(g)

This is a storage area inside of Building TA-39-98, which is an active shop. 1tis
on a maintained concrete floor. There are no known or documented releases
from this site.

6.3.1.2 PRS 39-007(b)

Building TA-39-4 was identified as an inactive storage area in the SWMU Report.
In fact, this building is not a storage area, but is used for assembling explosives
experiments. Unboxed components are permitted to be stored when necessary
for operations, and certain specified items may be kept in the building when it is
not in use for experiments (Shock Wave Physics Group 1990, 18-0013, and
1991, 18-0014).

The SWMU Report states that this building has residual HE contamination,
although the CEARP Report (DOE 1987, 0264) stated that it did not. Our inquiry
revealed that technical staff at TA-39 consider anything that has come into
contact with HE to be "contaminated with residual HE," even though the
contamination is confined to the work benches and these are cleaned afier each
job (Wheat 1993, 18-0019). This building, with its original benches, has been in
use since 1953; there are no current plans to discontinue its use.
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6.3.1.3 PRS 39-007(c)

This is a room in Building TA-39-103 that was used for storage of blueprint-
machine fluid. The material safety data sheet lists the components of this fluid
as ethylene glycol, ethanolamine, and 2-(2-aminoethoxy) ethanol. Both the
machine and the stored fiuids have been removed from this area. No evidence
or documentation exisis of any releases.

6.3.1.4 PRS 39-007(e)

This storage area, an open-front metal shed measuring about 8 ft x 4 fi, was
located north of Pit 3; it received hazardous waste inappropriate for disposal at
the landfills. The entire structure was removed with its contents when the last
landfill pit was covered up. lis former site will be investigated as part of Phase |
investigations of the landfills (see Chapter 5, Section 5.1.4.1.3.1).

6.3.2 Rationale for Proposal of NFA

Two of the storage areas {39-002[g], and 39-007 [c]) are located inside buildings,
so that there is little if any threat of releases. PRS 39-007(b) is not used for
storage except on a temporary basis, and those areas where HE is a component
of the waste are carefully cleaned and controlled. PRS 39-007(e) was removed.
Its former site will be investigated as part of Phase | investigations of the landfills
(see Chapter 5) 1o be sure no residual contamination is present.

6.4 PRS 39-009: Outfall
6.4.1 Description and History

This is a line from Building TA-39-69 that drains water used for cooling three
pieces of equipment (a LASER power supply used, as required, with temporary
hook-ups; a "Stokes" vacuum pump; and a diffusion pump). The latter two
devices are permanently installed in an equipment room on the east side of the
building.

The cooling water, which comes from a potable water supply Francis 1992, 18-
0009), circulates through cooling coils that are in contact with the three pieces of
equipment. It is then discharged via the drainline onto the asphalt parking lot
east of the building.

6.4.2 Rationale for Proposal of NFA

This outfall is permitted under NPDES number EPA-04A-41.

Because the water is polable and has no direct contact with any of the
equipment, there is no opportunity for contamination.
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Annex I Project Management Plan

1.0 PROJECT MANAGEMENT PLAN

This annex provides the technical approach, schedule, reporiing requirements,
budget, organization, and responsibilities for the implementation of the Resource
Conservation and Recovery Act (RCRA) facility investigation (RF1) for Operabie
Unit {OU) 1132. This project management plan (PMP) is an extension of Los
Alamos National Laboratory's Program Management Plan described in Annex |
of the Installation Work Plan (IWP) {(LANL 1882, 0768) and follows the DOE's
basic management philosophy oullined in DOE COrder 47001, Project
Management System (DOE 1887, 0068). This annex discusses the
requirements for PMPs set forth in the Hazardous and Solid Waste Amendments
(HSWA) Module (Task ll, E, p. 39} of the Laboratory's permil to operate under
the RCRA (EPA 1930, 03086} as they pertain to OU 1132, Qualifications of key
personnel, including contraclors, are also provided,

1.1 Technical Approach

The 1echnical approach to the RFI for OU 1132 is described in Chapler 4 of this
work plan. This approach is based on the Environmental Restoration (ER)
Frogram's overall approach to the RFVcorrective measures study (CMS) process
as described in Chapler 4 of the IWP. The following key features characterize
the ER Program's approach:

+ use of preselected “screening action levels” as criteria to trigger voluntary
. corrective action (VCA) or Phase ll investigations;

« site characterization based on a “sample and analysis” approach;

« use of decision analysis and cost effectiveness studies in selecting remedial
corrective measures and their remedial altematives; and

« the application of an “observational,” or “sireamlined,” approach o the
RFVCMS process.

The general philosophy of the RFI/CMS process is 1o develop and ileratively
refine the OU 1132 conceptual exposure model through carefully planned stages
of investigation and data interpretation. This will be followed by a sludy that
investigates and proposes various methods for addressing potential release sites
{PRSs) that are determined 1o need remediation. Another objeclive is o use the
minimum data necessary o support efther interim correclive measures or a
CMS.

1.2 Technilcal Objectives
The technical objectives of this work plan, and the subsequent RFI, are to
« locate, or confitm the location of, each PRS within OU 1132;

« through Phase | investigations, identify contaminants present at each PRS
and their concentrations within structures and environmental media;

» conduct VCAs and propose no further action (NFA) or Phase || investigations
as appropriate;
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« determine the verical and horizontal extent of the contamination al each
PRS during Phase !l investigations, as may be required;

« identify contaminant migration pathways during Phase Il investigations;

« acquire sufficient information to allow quantilative assessment of
(1) migration pathways and {2)the associated risk for all PRSs carmied
forward to Phase |l investigations; and

« determine whether a CMS is required.
2.0 SCHEDULE

The plan and schedule for the RFIFCMS process were developed as a joint effort
belween the operable unit project leader (QUPL) and the management
information system (MIS} staff of the ER Program Office. The initial step was to
develop and agree on an ER Program-wide work breakdown structure (WBS) at
the upper levels {i.e., Level 1 down through Level 3, which included all the OUs).
Level 3 was expanded for OU 1132 and all the necessary activities were
graphically laid out on a detailed logic diagram. All of the activities were related
to each other by sequence (i.e., before, afier, or in parallel with}, Duration (in
working days} and cost estimates (in dollars}) were made for each of the
aclivities. The schedule and cosl eslimate were calculated as a function of time
and were calculated first as a financially unconstrained case and ware then
replanned to account for conslrained funding, which was already allocated for
F¥ 82. Key milestones for the RFl are presenled in Table I-1.

TABLE 11

SCHEDULE FOR QU 1132 RCRA FACILITY INVESTIGATION
AND CORRECTIVE MEASURES STUDY

Milestone Date
Start RFl Work Plan 10/01/91
rormal DOE Review of Draft RFI Work Plan Completed 04/02/93
EPA/New Mexico Environment Department (NMED)

HFt Work Plan Submitted ‘ 06/18/93
EPA/NMED Draft of Phase | Report Completed 05/02/95
EPA/NMED Draft of RFI Report Completed 02/20/97

Implementation of RFI activities is contingenl on regulatory review and approval
of this work plan and on available funding. The assumptions used to generate
this schedule include the following:

» Review and approval of the work plan and supporting project plans by
regulatory agencies are scheduled to be completed by September 1, 1993.
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« Certain tasks may be inltiated before the regulalory agencies grant final
approval of the work plan.

« PHSs expected to require subsequeni investigations have been scheduled
earlier in the RFI to allow time for data assessment and subsequent
investigations.

« The schedule assumas that an adequate number of support personnel (e.g.,
health and safety technicians, lrained drilling contractors) will be available Tor
conducting necessary tasks.

- EPA review and comments on phase reporis/work plan modifications are
assumed to take twp months. Ancther month is allowsd for Laboratory
revision and EPA final approval.

« Adequate funding is available to accomplish the work shown in the plan and
scheduie.

3.0 REPORTING
Hesults of the RFI field work will be presented in four principal documents:;
. Quarterly technical progress reports.

Phase reporis/work plan modifications.

RFi report.
CMS report (as required).

. 8 ¢ =

The purpose of each of these reporis is discussed in the following sections.
A schedule for submission of draft and final reporis is presented in Table -2,

JABLE 1-2
REPORTS PLANNED FOR THE OU 1132 RFi

Final
Draft Date
Report Type and Subject Date {Yearly)

Quarierly Technical Progress Reports 0015
{Summary of Technical Activities and Data) 05/15
08/15

1115

Phase Reporis/Work Plan Modifications
« Phase | Report 05/02/95
» Phase |l Report

RFl Report (Final) 02/20/97
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3.1 Quarterly Technical Progress Reports

As the OU 1132 RFI is impiemented, technical progress will be summarized in
quarterly technical progress reports submitted by the ER Program, as required
by the HSWA Module of the Laboratory's RCRA Part B operating permit (Task V,
C, p. 46). Detailed technical assessments will be provided in phase reports/work
pian modifications.

3.2 Phase Reports/Work Plan Modificztions

Phase reports/work plan modifications will be submitted at the end of each phase
for work corgiucted on PRSs in this operable unit.  The first of these reports will
{1) summarize Phase | results on initial site characterization and (2) describe the
proposed follow-on activities of Phase ll, including any modifications fo field
sampling plans suggested by the Phase | results. This report will also identify
any PRSs proposed for NFA. A Phase Il report (as distinct from a final RFI
report) will be prepared only if Phase lil investigations are proposed. The
standard outline for a phase reportfwork plan modificalion is presented in
Section 3.5.1.2 of the IWP (LANL 1992, 0768) and may be modified as needed.

3.3 HFIReport

The RFI! report will summarize all field work conducted during the 1.6-year
duration of the RFl. The RF| report will describe the procedures, methods, and
resulls of field investigations and will include information on the types and extent
of contamination, sources and migration pathways, and actual and potential
receptors. The report will also contain adequate information to supporl the
delisting of NFA sftes and corrective action decisions.

3.4 CMS Report

If a CMS is needed, the CMS report will propose methods of remediation for
selected PRSs listed in the RFI report. Not all PRSs will need remediation
because some will have been delisted on the basis of recommendations made in
the RF] report. The CMS report will deseribe the proposed remediation methods,
procedures, and expected resulls, along with a plan, scheduie, and cost
estimate,

4.0 BUDGET

i is inpractical (almost impossible} to separale schedule and cost because
changing one affects the other. For example, the slart and end dates for
OU 1132 were fixed by the ER Program Office on the basis of a combination of
regulations. These schedule decisions affect the cost as a function of time,

The detailed planning, scheduling, and cost estimating were done in late FY 91.
As stated previously, the schedule and cost estimates were calculated first as a
financially unconstrained case and were then replanned o account for
constrained funding that was allocated for FY 82, DOE funding decisions are sel
2 years in advance (in this case, for FYs 92 and 93). Therefore, the first year
that the OU 1132 RFI is not constrained by past budget decisions could be
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FY 94, Funding requests for FY 94 and beyond will reflect the schedule and cost
that are the mosi efficient (unconstrained) for executing the work plan.

Table I-3 presents project cosls for completion of the OU 1132 RFl. Each
activity on the logic network was assigned one or more resources (i.e., people,
materials, or equipment). Through a rate table, the resources were converted fo
dollars. The estimated costs are escalated for all years beyond FY92 and do not
include contingency. (To avoid adversely affecting the performance analysis
calcuiations, contingency is held in a management reserve account.)

The plan, schedule, and budget (allocation) for FY 92 are now baselined by the
DOE's Albuguergue Operations Office. The oulyears, FY 93 through 98, are not
baselined and cannot be until allocations are made by DOE.

TABLE I3

ESTIMATED COSTS OF COMPLETING OU 1132 RFI

Estimate to Complete $13785 000
Escalation $1 946 000
Prior Years $437 000
Total at Completion $16 168 000

5.0 OU 1132 ORGANIZATION AND RESPONSIBILITIES

The organizational structure for the ER Program is presented in Chapter 3 of the
IWP (LANL 1992, 0768). ER Program personnel are identified to the technical
team leader (TTL) and OUPL ievel in Figure 3-2 of the IWP, which is reproduced
here as Figure I-1, Section 3.3 of the IWP identifies line authority and personnel
responsibilities for each position identified in the figure. Records of qualifications
and training of all personnel working on the OU 1132 RFI will be kept as ER
records. Summaries of their qualifications are presented in Section 6.0 of this
annex. Contributors 1o the work plan are listed in Appendix C.

The management organization for field investigations is shown in Figure [-2,
Positions indicated TBD (to be delermined) in the figure have not yet had
individuals assigned to them, The following sections define the responsibilities of
the positions identified in Figure [-2.

5.1 Operable Unit Project Leader

The responsibilities of the QUPL are to

. oversee day-to-day operations, including planning, scheduling, and reporting
of technical and administrative aclivities;

« ensure advance preparation of scientific investigalion planning documents

and procedures;
« prepare monthly and quarterly reports for the ER Program Manager,;

AF! Work Plan, OU 1132 (TA-39) I-5
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Figure I-2. Operable Unit 1132 Field Organization Chart,
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coordinate with TTLs;

oversee RF! field work and manage the field teams manager,;

oversee subcontractors, as appropriate;

conduct technical reviews and direct preparation of final reponts.

comply with the Laboratory’s technical requirements for the ER Program;
interface with the ER quality program project leader {QPPL) to resolve
quality concerns and participate with the quality assurance {(QA) staff on
audits; and

» comply with the ER Program requirements for health and safety (H&S),
records management, and community refations.

* @& * 3 L J *

6.2 Assistant to Operable Unit Project Leader

The assistant 1o the OUPL assists the OUPL and acts in the absence of the
OUPL,

5.3 Health and Safety Project Leader

The health and safety project leader sets policies and standards of health and
safety for the OU 1132 RFl and supervises the site safely officer(s).

5.4 OQuality Assurance Officer

The quality assurance program that governs the design and implementation of
the RFI for OU 1132 is described in Annex |l, Quality Assurance Project Plan,
The quaiity assurance (QA) officer is responsible for ensuring that these plans
are properly incorporated into the implementation of the field investigation,
including the selection and focation of sampling points, sample collection and
processing, data handling, and reporting of results.  As shown in the project
organization chart, the QA officer reporis directly to the OUPL, ensuring the
independance of the QA officer from field aclivities. Although the field leam
leader has the responsibility of ensuring that all necessary procedures are
followed, this independent oversight by the QA officer will provide an exira
measure of assurance that the QA program is properly implemented at all slages
of the investigation.

55 Field Teams Manager

The field teams manager directs day-to-day field operations and conducts
planning and schaduling for the implementation of the RFi fleld activities detailed
in Chapter 5.

5.6 Technical Team Leader(s)

Technical team leaders are responsible for providing support in their discipline
ihroughowt the RFVCMS process. During the QU 1132 RFY, the TTLs will
participate in (1) the development of the work plan, (2) the development of the
individual field sampling plans, and (3)the field work, data analysis, report
preparation, work plan modifications, and planning of subsequent investigations,
as necessary.

RF! Work Plan, OU 1132 (TA-35} -8 June 1883
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The OU 1132 technical team requires these primary disciplines: hydrogeology,
statistics, geochemistry, and health physics. The composition of the technical
team may change with time as the technical expertise needed to implement the
OU 1132 RFI changes.

5.7 Field Team Leader(s)

The tiekd team leaders will implement work assignments in the field from the field
teams manager. Each field team leader will direct the execution of field sampling
activities, using crews of field team members as appropnate. Field team leaders
may be confractor personnel.

5.8 Site Safety Officer(s)

The site sately officers observe, advise, and document the execution of the
health and safety aspects of the OU 1132 work. They report any procedural
vivlations to the health and safety project leader.

6.8 Field Team Mambers

Figld team members may include sampling personnel, geclogists, hydrologists,
health physicists, and personnel from other required disciplines.

All field team members require access to a site safety officer and a qualified field
sampier. They are responsible for conducting the work detailed in field sampling
plans, under the direction of the field team leaders. Field team members may be
contractor personnel.

5.10 Data Analysis and Assessment Team

This team analyzes, or manages the analysis of, sample dala. The team also
assesses the sample resuls and requests additional samples, when appropriate.

6.0 PERSONNEL QUALIFICATIONS

The following personnetl hold key positions in the devslopment and
implementation of the RFl work plan for OU 1132, Complete resumes for these
individuals are available in the ER Program files.

Dale E. Conover—Field Sampling Coordinator

Mr. Conover is a Senior Geohydrologist/‘Geological Engineer with Morrison-
Knudsen Co., Environmental Services Division. He bolds a BS in Geology and a
BS in Geological Engineering (1980) from the University of Idaho, and an MS in
Engineering Geology from Texas A&M University (1985); he is a registered
professional engineer (State of idaho); and he has received Hazmat training at
both the worker and supervisor level, as well as Laboratory ES&H Program
training, including site environmental orientation (GET), hazardous waste
generation, and radiation protection.

Mr. Conover has 14 years' experience in the environmental invesligation and
remediation of soll and groundwater contamination. He has supervised the

RFI Work Flan, DU 1132 (TA-38) -8
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installation of monitoring well networks and designed studies to identify and
remediale groundwater plumes; designed, installed, and tesled ground vapor
detection and recovery syslerns; conducted vadose-zone hydrocarbon plume
mapping and characlerizations; and characterized and designed a recovery
system for a liquid diesel and heavy fuel oil conlaminant plume, He has worked
with clients in complying with EPA requirements Yor both HRemedial
Investigation/Feashbility Study (RIVFS) programs and  Engineering
Evaluation/Corrective Action Study (EE/CA) programs,

Mr. Conover alse has expetience in soil sampling and testing, including standard
foundation investigation studies for a variety of structures (following ASCE and
ASTM standard test methods).

His most recent projedt involved the development, for DOE, of a field and
laboratory hydraulic property evaluation program for soils at a site to be used for
the construction of a BCRA-type low-level radioactive and chemical waste
containment cell in Missouri,

Edward H. Essington—Scil Chemist

Mr. Essington received an MS degree from the University of California, Los
Angeles, in Plant Science (1964) and a BS in Soil Science from California State
Polytechnic University (1958). He has received fraining in areas pertinent to
envitonmental restoration, including (1) bhazardous waste operations and
emergency response, (2) packaging and transporiation of hazardous materials,
(3) hazardous waste generation, (4) HAZCOM, and (5) radiation protection.

From 1957 to 1963, Mr. Essington was empioyed by the University of California,
Environmental Radiation Division, as a senlor technician studying fallout
distribution at the Nevada Test Site (NTS), contaminant solubility and migration
in soils, and contaminanf uplake by piants. From 1964 to 1972, he was
employed by Isotopes Inc., a Teledyne company, as a geochemist and as
principal investigator for programs dealing with contaminant migration. He also
served as plant safety and radiation protection officer.

Mr. Essington has been employed at the Laboralory since 1973. As a member
of the Wasie Management Group (1973-1977), he worked on developing
analytical procedures for the analysis of plutonium in environmental matrices and
determining the inventory and distribution of piulonium dispersed at NTS. In
1977, he joined the Environmental Sciences Group, where he was the principal
investigator for soils studies and the quality assurance task of the Basic
Environmental Compliance and Monitoring Program (BECAMP) at NTS, which
included evaluation of the mechanisms of conlaminant redistribution. During this
period, he was also coinvestigator for studies in contaminant movement and
distribution at various sites.

Mr. Essington currently serves as a mémber of the Technical Support Group for
risk assessment in the plulonium separation demonstration project at NTS and
as associate investigator for tracer migration evaluation at Yucca Mountain. In
addition, he assumes the Laboratory and ES&H duties of Building Manager,
Facilities Manager, Laboratory Safely Supervisor, Spill Coordinator, HAZCOM
Coordinator, HAZPACT Coordinator, and Radioactive Source Custodian.
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T. E. (Gene) Gould—Operable Unit Project Leader

Mr. Gould hotds a BA in history from New Mexico Institute of Mining and
Technology {1972) and has earned graduate credits in accounting and business
faw from the College of Santa Fe. He has received additional training in program
management planning and control, management skills development, and indirect
cost accounting.

He has been employed at the Laboratory since May 1974, where he has held
positions as assistant group leader for M-3 (Detonation Physics), assistant
division leader for M-Division (Dynamic Tesling), and technical coordinater for
the Los Alamos ICF Program. He was appointed OQUPL for QU 1132 in July
1991,

Vivienne Hriscu—Technical Editor

Mrs. Hriscu received a BA degree in English from Wellesley College and an MA
in Prehistoric Archaeology from the Institute of Archaeclegy, University of
London.

Following five years as a Business Edilor in management consulting (Boston
Consulting Group and McKinsey & Co.), in 1980 she joined Intermedics, Inc. of
Freeport, Texas, as a medicaltechnical writer-editor. Hetr work included writing
and editing physician's manuais, technical memoranda, and other product
documentation; coondinating the translation of manualis and other documents into
French, German, Spanish, and Ralian; checking the transiations for technical
accuracy; and overseeing the production and printing of technical docurmnents.,

Mrs, Hriscu has been employed by the Laboratory since 1988 as a technical
writer-editfor.  For the past two years, she has been assigned to the
Environmental Restoration Program, editing work plans and related documents.

Wilfred L. Polzer—Soil Chemist

Dr. Polzer received a Ph.D from Michigan State University in  soil chemistry
{1960}, preceded by an MS in agronomy {1955) and a BS in plant and soil
science (1953) from Texas AM University.

Dr. Polzer was employed by the US Geological Survey from 1960 to 1867,
working on an understanding of the interaction between environmental waters
ard the geologic media in contact with the waters, From 1867 to 1976, he was
employed by the US ERDA [now US DOE} at the Idaho National Enginsering
Laboratory, working on the migration of waste radionuclides (including plutonium
and americium) from the solid waste burial site and from liquid waste disposal
areas. His work also involved the interpretation and documentation of
environmental monitoring data. From 1976 1o the present, as an employee of
the Laboralory, he has worked on and managed numerous projects focused on
understanding waste contaminant migration in the environment. His special
emphasis during these projects was the study of retardation of contaminants
through sorption on geologic media.

RF! Work Pian, OU 1132 (TA-38) 11
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Bradford P. Wilcox—Hydrologist

Dr. Wilcox received BA (1978) and MA (1982) degrees, both in range
management, from Texas Tech University. He earned a Ph.D in rangeland
hydrology from New Mexico State University in 1986. Before coming to the
Laboratory in 1991, he was a visiting assistant professor in watershed
manhagement at Colorado State University and then was employed as a
hydrologist in the USDA Agriculiural Research Service Northwest Watershed
Research Center, Bojse, kdaho. His research focused on understanding runoff
and erosion processes in semiand environments. As a member of the
Environmental Sciences Group at the Laboratory, Dr. Wilcox is confinuing this
line of research, with a special focus on relating movement of water and
sediment on the Pajarito Plateau to contaminant transpon.

References for Annex |

DOE (US Department of Energy), March 6, 1987. “Project Management
System,” DOE Order 4700.1, Washington, DC. (DOE 1987, 0069)

EPA (US Environmental Protection Agency), April 10, 1990. Moduie VIIi of
RCRA Permit No. NM0830010515, EPA Region VI, issued to Los Alamos
National Laboratory, Los Alamos, New Mexico, effective May 23, 1990, EPA
Region Vi, Hazardous Waste Management Division, Dallas, Texas. ({(EPA
1990, 0306)

LANL {Los Alamos National Laboratory), November 1991, “Installation Work .
Plan for Environmental Restoration,” Revision 1, Los Alamos National Laboratory
Report LA-UR-81-3310, Los Alamos, New Mexico. (LANL 1991, 0553)

LANL (Los Alamos National Laboratory), November 1992. “Installation Work
Plan for Environmenial Restoration,” Revision 2, Los Alamos National
Labomatory Report LA-UR-92-3795, Los Alamos, New Mexico. (LANL 1992,
0768)
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2.0 INTRODUCTION

This Quality Assurance Project Plan (QAP]jP) for the Resource Conservation and
Recovery Act (RCRA) Facility Investigation (RFI) work plan for OU 1132 was
written as a matrix (Table II-1} that is based on the Los Alamos National
Laboratory (the Laboratory) Environmental Restoration (ER) Program Generic
QAPjP {LANL 1991, 0412).

The Laboratory ER Program Generic QAPjP describes the format for the
individual OU QAPjPs. Inthe Generic QAF]jP, Section 1.0 is the Signature Page,
which is included in the front of this annex. Section 2.0 of the Generic QAPjP is
a Table of Contents, which was omitted from this annex because the OU 1132
QAP]jP is presented as a matrix. Section 3.0 of the Generic QAPjP is the Project
Description, and Subsection 3.1 is the Introduction. This introduction will serve
as the equivalent of Subsection 3.1 and the matrix (Table 1I-1) will begin with
Subsection 3.2, Facility Description.

The OU 1132 QAPjP matrix (Table l-1) appears as a table 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 specific
requirements of the Generic QAPJP that the OU 1132 QAPjP must meet; the
subsection titles and numbers in the second column correspond directly with
those contained in the Generic QAP]P. 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 location of information in the IWP and/or the OU 1132 work
plan that fulfills the requirements in the Generic QAPJP. If OU 1132 will be
following the requirements in the Generic QAPjP and no further information is
necessary, the column contains the phrase “Generic QAPjP accepted.” In some
cases, a standard operating procedure (SOP) and/or a clarification note is
included.

RFI Work Plan, OU 1132 (TA-39) -2 June 1993
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This Quality Assurance Project Plan (QAPJP -t the Resource Conservation and
Recovery Act (RCRA) Facility Investigatior. ~FI) work plan for OU 1132 was
written as a mairix (Table 1l-1) that is based on the Los Alamos National
Laboratory (the Laboratory) Environmental Restoration (ER) Program Generic
QAPP (LANL 1991, 0412).

The Laboratory ER Program Generic QAPjP describes the format for the
individual OU QAPjPs. Inthe Generic QAP]P, Section 1.0 is the Signature Page,
whiich is included in the front of this annex. Section 2.0 of the Generic QAPJP is
a Table of Contents, which was omitled from this annex because the OU 1132
QAPP is presented as a matrix, Section 3.0 of the Generic QAPJP is the Project
Description, and Subsection 3.1 is the Introduction, This introduction will serve
as the equivalent of Subsection 3.1 and the matrix {Table 11-1} will begin with
Subsection 3.2, Facility Description.

The DU 1132 QAPJP malnix (Table 11-1) appears as a table in which the Generic
QAPJP criteria are listed in the first column; these criteria cofrespond to the
sections of the Generic QAPJP, The second column lists the speciic
requirements of the Generic QAPJP that the QU 1132 QAPP must meet; the
subsection filles and numbers in the second column correspond directly with
those contained in the Generic QAPjP. Sections of the Generic GAPJP that do
not contain specific requirements are not included in the matrix, e.g., 3.4. The
third column lists the location of information in the TWP and/or the OU 1132 work
plan tha: 'ulfills the requirements in the Generc QAPJP. If OU 1132 will be
following the requirements in the Generic QAPJP and no further information is .
necessarty, the coiumn contains the phrase “Generic QAPjP accepted.” In some
cases, a standard operating procedure {SOP) andfor a clarification note is
included.
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TABLEII-1
OU 1132 QAPIP MATRIX
Generic QAPJP 0OU 1132 Incorporation of
Generic QAPIF Reguirements by Subsectios | Generic QAFPP Regquirements
Criteria

Project Description 3.2 Facility Description Los Alamos National
Laboratory (LANL) ER
Program WP, Chapter 2, snd
OU 1132 Work Plan, Chapter 2

3.3 ER Program LANL ER Program I'WP,

Chapter 3.

3.4.1 Project Objectives

QU 1132 Work Plan, Chapters 1
and &,

3.4.2 Project Schedule

QU 1132 Work Plan, Apnex 1.

3.4.3 Project Scope

0OU 1132 Work Plan, Chapters |
apd 3.

3.44 Background Information | OU 1132 Work Plan, Chapters
1-3, 5 and 6.

3.4.5 Data Management QU 1132 Work Plan, Annex IV,
and LANL ER Program IWP,
Aanex 1V,

Project Organization

4.1 Line Authority

OU 1132 Work Plag, Annex 1.

4.2 Persounce] Qualifications,

(L] 1132 Work Plan, Ansex 1,

Trainipg, Resumes and ER Proiect Files,
4.3 Organizational Structure LANL-ER-QPP, Section 2, and
U 1132 Work Plan, Annex L
See also Note I
Quality Assorance 5.1 Level of Quality Cogtrol Generic QAPP ascepted.
Objectives for
Measurement Data in
Terms of Precision,
Accuracy,
Representativeness,
Completeness, and
Compavrability
5.2 Precision, Accuracy, and Generic QAPP accepted.
Sensitivity of Analyses
5.3 QA Objectives for Generic QAPP accepted,
Precision See also Note 2.
5.4 QA Objectives for Generic QAPIP accepied.
Accuragy
5.5 Representativeness, Generic GAPIP accepted.
Completeness, and
Comparghilicy
$.6 Field Mezasurements Geperic QAPIP secepted.
3.7 Data Quality Objectives OU 1132 Work Plan, Chapter 5.
Sampling Procedures 6.0 Sampling Procedures QU 1132 Work Plan, Chapters 4
and 5, and Appendix B; ER
Program SOPs,
6.1 Quality Control Samples Generic QAPIP accepted,
including ER Progrars SOP-
(1.08.
6.2 Sample Preservatiop During | Geperic QABP aceepted,
Shipment including ER Program SOP-
D1.02.
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TABLE II-1 (continued)
OU 1132 QAPIP MATRIX
Generic QAP}P Generic QAPP OU 1132 Incorporation of
Criteria Requirements by Subsection | Generic QAP{P Requirements
6.3 Equipment Generic QAPIP accepied,
Decontamination inciuding ER Program SOP-.
01.06.
6.4 Sample Designation Greneric QAPP accepied,
including ER Program SOP-
01.04.
Sample Custody 7.1 Gverview Cieneric QARP accepted,
including ER Program SOP-.
.04
7.2 Field Documentation Generic QAPP accepted,
including ER Program SOP-
01.04.
7.3 Sample Coordination Generic QAPF accepted.
Facility
7.4 Laboratory Documentation | Generic QAP accepied.
7.5 Sampie Handling, Generic QAPP accepted,
Packaging, and Shipping incloding ER Program SOP-
01.03,
7.6 Final Evidence File Generic QAPP accepted.
Docomentation
Chalibrations £.1 Overview Generic QAPIP accepted.
Procedures and
Frequency
2.2 Field Equipment Generic QAPP accepted.
8.3 Laboratory Equipment Generic QAPIP accepted.
Analvticsl Procedares | 9.1 Overview Creneric QAPP sccepted,
9.2 Field Testing and Screening | Generie QAPP acospted,
including ER Program SOP-
06.02.
4.3 Laborstory Methods Generic QAPP accepted.
Sampling plass are described in
OU 1132 Work Plan, Chapter 3,
Data Reducton, 10.1 Data Reduction Generic QAFP acoepted.
Validation, sand
Reporting
10.2 Data Validation Generic QAPP accepted,
10.3 Data Reporting Generic QAPIP accepted.
Internal Quality- 11.1 Field Sampling Quality Generic QAP}P accepted.
Control Checks Control Checks Sez also Note 2,
11.2 Laboratory Analytical Generic QAPP accepted.
Activities See also Note 2,
Performance and 120 Performance and System Generic QAPIP aceepted.
Systemn Audits Audits
FAFi Work Plan, Ol 1132 (TA-33) -4
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TABLE JI-1 {continued)
O 1132 QAPIP MATRIX
Generic QAMP Generic QAPIP OU 1132 Incorpoeration of
Criteria Requirerents by Subsection | {zeperic QAF[F Requirements

Preventive 13.1 Field Equipment Generic QAP accepled,
Maintensnce

13.2 Laboratory Equipment Generic QAP P accepted.
Specific Rontine 14.1 Precision Generic QAPIP accepted.
Procedures Used to Sec also Note 2.
Assess Data Precision,
Accnrscy,
Representativeness,
and Completeness

14.2 Accuracy Generie QARP accepied.

14.3 Sample Representativeness | Generic QAR accepted. Sec

also Notex 2and 3.

14.4 Completeness Generic GAPP accepted.

Corrective Action 15.1 Overview Geperic QAPIP accepted,

including LANL-ER-OP-01.30.

15,2 Freld Corrective Action Generic QAPRP sccepted.
15.3 Laboratory Corrective CGeperic QAPIP accepted.
X Action
Quality Assurance 16.1 Fiekd Quality Assurance Generic QAPP accepted. See
Reports te Reponis to Mapagement also Note 4.
Management
16.2 Lalenatory Quality Generic QAPIP aceepted.
Assurance Reports to
Management
15.3 Internal Management (ieneric QAFP accepted,
Ouality Assurapce Reports

Note 1: Section 4.0 Project Organization and Responsibility

The organizational structure of the ER Program is presented in Chapter 2.0 of
the LANL ER Quality Program Plan (QPP)} to the Programmatic Project Leader
(PPL) level, including quality assurance functions. The OU 1132 Work Plan,
Annex 1, describes the organizational structure from the PL level down and

presents an organizational chart 1o demonstrale line authority.

Note 2: Fortarget analytes that are particulate in nature (such as uranium at the
QU 1132 firing sites}, a measure of analytical precision cannol be cbiained from
replicate aliquots of the soil sample—whether the aliquots are taken in the field
or after mixing of the sample in the laboratory. However, if the analyte is first
extracied from the soil sample, analysis of replicate aliquots of the extract will

yield data from which analytical precision can be calculated.

RF| Work Plan, OU 1132 (TA-38)
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Note 3: Section 14.3 Sample Representativeness

The field sampling plans presented in the OU 1132 work plan, Chapter 5.0, were
developed to meet the sample representativeness criteria described in
Subsection 14.3 of the Labomatory ER Program Generic QAPJP (LANL 1991,
0412},

Note 4: Section 16.1 Field Quality Assurance Reports to Management

The QU 1132 QA Officer, or a designee, will provide a monthly field progress
repont to the Laboratory ER Program Manager. This report will consist of the
information ilentified in Subsection 16.1 of the ER Program Generic QAPJP
(LANL 1981, 0412},

References for Annex U
LANL (Los Alamos National Laboratory), May 1991, “Generic Quality Assurance

Project Plan,” Rev. 0, Environmental Restoration Program, Los Alamos, New
Mexico. {LANL 1981, 0412)
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Annex IIT Health and Safety Plan

Final editing of the OU 1132 Health and Safety Plan is not complete. The
following section is the latest available version. We expeci the fully edited
version to be ready by June 7th, when it will be substituted for this one.

RFI Work Plan, OU 1132 (TA-39) June 1993
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1.0 INTRODUCTION

1.1 Purpose

This Operable Unit Health and Safety Plan (OUMSP) describes how lo
recognize, evaluale, and conirol potential safely and heakh hazards. The
purpose is {o eliminate injuries and ilness—by minimizing exposure {0 such
hazards during environmertal resloration {ER} activities and by ensuring that
rapid-response action programs are in place lo deal with accidental exposures.

Froject managers, heafth and safety professionals, Laboratory managsrs, and
regulators should use the OUHSP as a source of information on health and
safety programs and procedures for the operable unit (OU) as a whole. in
addition, delailed Site-Specific Health and Safety Plans (SSHSPs) and
procedures will be developed.

The Health and Safety Division Hazardous Waste Operations Program of the
Los Alamos National Laboratory (the Laboratory) establishes Laboratory policies
covering health and safety at ER sites. The hierarchy of health and safety
documents for the ER Program, in order of increasing speciticity and detail, is as
follows:

1. Installation Work Plan, Health and Safety Program Plan (IWPHSPP)
. 2. Operable Unit Work Plan, Health and Safety Plan
3. S85HSP

Although designed fo be stand-alone documents, each of these also includes
references 10 other documenis, which should always be considered when making
decisions.

1.2 Applicabliity

All on-site personnel (Laboratory employees, confraciors, subcontractors,
regulators, and visitors) participating in £ER-Program activities at OU 1132 must
adhere to the provisions of this plan. There are no exceptions.

1.3 Reguiatory Requirements

Govemment-owned, contracior-operated facilities must  comply  with
Occupational Safety and Health Administration (OSHA} regulations, U.8.
Environmental Protection Agency (EPA) regulations, and U.S. Department of
Energy (DOE) orders. Those related to hazardous and radioactive wastes are
summarized in the folfowing paragraphs.

The first federal effort to address hazardous wasie problems came with the
passage of the Resource Conservation and Recovery Act of 1876 (RCRA),
which mandated the development of federal and state programs to reguilate the
generation, treatment, storage, transporiation, and disposal of hazardous
wastes,

Over the past 40 years or so, many hazardous waste siles were abandoned. In
1980, Congress enacted the Comprehensive Environmental Response,
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Compensation, and Liability Act, commonly known as "Superfund,” to clean up
and reclaim these sites. Because of the health and safely riske posed for
workers engaged in these operations, the issue of worker protection was
addressed in the Superfund Amendments and HReauthorization Act of 1988
{SARA]j. SBARA required the Secretary of Labor to promulgaile worker-profection
regulations. The result was OSHA regulation 29 CFR Part 1910.120, Hazardous
Waste Operations and Emergency Response (HAZWOPER), published in March
1989; it included input from many organizations, including EPA, OSHA, the U.S.
Coast Guand, and the National Institute for Occupational Safety and Health
{NIOSH).

DOE Orders 5480.4 and 5483.1A require DOE employees and contractors to
comply with federal OSHA regulations, DOE 5480.11 sets radiation protection
stardards for all DOE activilies. The DOE Radiological Conlrol Manual provides
guidance for the conduct of radiological control activities at all DOE sites and is
used by DOE 1o evaluate the performance of contractors.

in addition, the Labomatory Director's policies Environment, Safely, and Health
and Epvironmental Frotection and Resloration, both dated Seplember 1991,
stipulate compliance with federal regulations, DOE orders, and state and local
aws,

1.4 Variances From Health and Safety Requirements

Under special conditions, the Site Safety Officer (S50) may submit to the Health
and Safety Project Leader (HSPL) a written request Tor variance from a specflic
health and safety requirement. If the HSPL agrees with the request, it will be
reviewed by the Operable Unit Project Leader (OUPL) or a desighee. Higher
levels of management may be consulted as appropriate. I these individuals also
agree, the HSPL will grant the variance in writing. The variance will specify that
the requirements may be modified only under the particular conditions cited in
the request, and it will become part of the SSHSP.

1.5 Review and Approval

This OUHSP will become effective after it has been reviewed and approved by
the appropriaie Laboratory subject matier experts. Signatures of approval are
required.

The QUHSP will be reviewed at least annually and revised to reflect changes in
scope of work, methods of work, site conditions, poficies, and/or procedures.
Changes must be approved by the HSPL and OUPL. The plan will also be fully
reviewed if Phase || investigations and/or remediation are to be done.

2.0 ORGANIZATION, RESPONSIBILITY, AND AUTHORITY

2.1 General Responsibilities

The Laboratory's Environment, Safety, and Heafth (ES&H) Manual defineates
managers’ and employees' responsibilities for conducting safe operations and
providing for the satety of contract personnel and visitors. The general safety
responsibilities for ER activities are summarized in the [WP HSPP (LANL 1892,
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(768). Line managemeni is responsible for ensuring that health and safely
reéquirements are met.

Anyone observing an operation that presents a clear and imminent danger 1o the
environment or to the safety and health of employees, subcontractors, visitors, or
the public has the authority to initiate a sfop-work action. The criteria, reporiing
requirements, responsibifities, and procedures for stop-work actions and for the
restart of aclivities are established in Laboratory Procedure (LP} 116-01.0. Al
activities related to the stop-work action shall be documented on the Stop-Work
Report Form and the log for Stop-Work Reports. All ER Program personnet shail
comply with the Laboratory's stop-work policy and the requirements of LP 116-
01.0. In addition, upon initiation of a stop-wotk action, the affected ER Program
personnel shall notify the 880, the ER Program HSPL, and the OUPL.

Before field work begins, the HSPL will organize a meeting 10 decide on
responsibility, authority, lines of communication, and scheduling. The HSPL has
the authority to delay field work until the meeting has been held.

The QUPL must complele a fiekd readiness review before field work begins. The
HSPL must approve the health and safety section of this review.

2.2 Individual Responsibilities

Figure IlI-1 illustrates the organization chart for the OU 1132 RCRA Field
Investigations (RFI).

2.2.1 Environmental Management and Health and Safety Division Leaders

The Envirohmental Management {EM) and Mealth and Safety (MS) division
leaders are responsible for addressing programmatic health and safety concerns.
They shall promote a comprehensive health and safety program that includes
radiation protection, occupational medicine, industrial safety, Industrial hygiene,
criticality safely, waste management, and environmental protection and
preservation.

2.2.2 Environmental Restoration Program Manager
The ER Program Manager (EM-13) is responsible for the establishment and
implementation of the overall heakth and safety program plan and for overseeing
the day-to-day implementation and support of health and safety measures.
2.2.3 Health and Safety Project Leader
The HSPL is responsible for
+ preparing and updating the IWPHSPP;
helping the QUPL identify resources 10 be used in the preparation and

implementation of the GUHSP;
+ reviewing and giving final approval to the INPHSPP, OUHSP, and SSHSP;

ard
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Emvironenental Management
{EM) Division Leader
Tom Gundearson

Environmental Restoraticn
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Bob Vorke
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Projoct Leader
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Cuaity Program
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|
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Figure lll-1. Organization Chart for OU 1132 RFL
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« in conjunction with the field team leaders, overseeing daily health and safety
activities in the field, including scheduling, tracking of deliverables, and use
of resources.

2.2.4 Operable Unit Project Leader

The QUPL is responsile for all RFI activities for his/her assigned OU. Specific
health and safely responsibilities include:

« preparing, reviewing, implementing, and revising OUHSPs;
+ interfacing with the HSPL to resolve health and safely concems; and
« nolifying the HEPL of schedule and project changes.

2.2.5 Operable Unit Field Team Leader
The OU field team leader is responsible for;
scheduling tasks and manpower,
contducting site tours,

overseeing engineering and construction activity at the sites, and
oversesing waste management.

* & & w

2.2.6 Field Team Leader

The field team leader is responsible for implementing the sampling and analysis
plan, the QUHSP, and the projeci-specific Quality Assurance Project Plan
{Annex lI}. He/she may also serve as the S50, Safety responsibifiies include:

» ensuring the health and safety of the field team members,

« implementing emergency response procedures and fulfiling notification
requirements, and

« notifying the HSPL of schedule changes.

2.2,7 Site Safety Officer

The S8O is responsible for ensuring that trained and competent personnel are
on site, including industrial hygiene and health physics technicians and first
aid/CPR responders. {The SSO may fill any or all of these roles.)

In addition, the $S0 has the following responsibilities:

+ advising the HSPL and OUPL on health and safety issues;

« performing and documenting initial inspections of all site equipment;

« notifying proper Laboratory authorities of injuries or illnesses, emergencies,
or stop-work actions;

evaluating the resulis of analyses for health and safety concerns;
determining protective clothing (PC) requirements;

determining personal dogimetry reguirements;

maintaining first aid supplies;

maintaining a current list of telephone numbers for emergency situations;
providing an operating radio transmitter/receiver in case telephone setvice is
interrupted;
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= maintaining an up-lo-date copy of the S8HE™;

« ensuring that all personnel are trained in the appropriate safety procedures,
are familiar with the SSHSP, and follow the SSHSP during the RFI;
conducting daily health and safety briefings for field team members;
establishing and enforcing salely requirements for visitors to the site;

briefing vistors on health and safety issues and requirements;

maintaining a logbook of workers who enter the site;

determining whether workers can perform their jobs safely under prevailing

L I I I

weather conditions;

+ managing emergency siluations in collaboration with Laboratory personnel;
arxd .

« stopping work when unsafe conditions develop or an imminent hazard is
perceived.

2.2.8 Fiold Team Members

Field team members are responsible for tollowing safe work practices, notifying
their supervisor or the 880 i unsafe conditions exisl, and immediately reporling
any injury, iliness, or unusual event that could affect the health and safety of site
personnel.

2.2.9 Visitors

Access to the site will be controlled: only verified team members and approved
visitors will be allowed in work areas or areas where potentially hazardous
materials or conditions exist. Special passes or badges may be issued. Visitors
are categorized as (1) those who are on site to collect samples, and (2) those
who are on site for other pumposes.

Visitors who are on site 1o collect samples must meet the same health and safety
requirements as any other field sampling team for that site. They must comply
with the provisions of the SSHSP, and sign an agreement to that effect, and they
must comply with relevant OSHA requirements {such as meadical monitoring,
fraining, and respiralory protection).

Visitors who are on site for reasons other than sample collection must

1. repont to the SSO upon arrival at the site;

2. log injout upon entry/exit to the site;

3. receive abbreviated site training from the S80 regarding
» site-specific hazards,
« site protocol,
»  emergency response actions, and
« muster areas;

4. be escoried at all times by the SSO0 or another trained individual, The escort
will also ensure that the visitor is not permitted to enter the exclusion zone
(see Section 5.3.1).

It a visitor in either category fails to comply with the requirements, the SSO will
ask the visitor to leave the site and wilt record the noncompliance in the site log.
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2.2.10 Coniractors and Subcontractors

Each RF| subcontractior will be responsible for developing a health and safely
plan for his or her specific project assignment. At a minimum, the plan shall
conform to the requirements of this DUHSP. Deficiencies in a heaith and safety
plan must be corrected before the subcontractor begins work.

Each RF| contractor will provide his or her own health and safety functions
unless other confractual arrangements have been made. Such functions may
include, but are not limiled to

providing qualified health and safety officers for site work;

creating a corporate health and safety envirenment for employees;

providing heaalth and salety training for employees specific to their asks;

ensuring safe work practices,

supplying equipment (such as calibrated industrial hygiene and radiological

monitoring instruments);

+ supplying approved respiratory and personal protective equipment (PPE);
and

= implementing an approved medical surveillance program.

Laboratory personnel will monitor the subcontracters to ensure that they adhere
to the requirements of ali applicable health and safety plans. A subcontractor
whe fails to comply may be asked to stop work until compliance is achieved.

2.3 Personnel Qualifications

The HSPL will establish minimum training and competency requirements for on-
site personnel. These requirements will meet or exceed OSHA 20 CFR
1810.120 regulations.

2.4 Health and Safety Oversight

The Health and Safety Division is responsible for developing and implementing a
program for ensunng compliance with regulatory requirements. The frequency of
field verifications will depend on the characteristics of the site, the equipment
used, and the nature and scope of the activities.

2.5 Off-Site Work

The HSPL and the OUPL will review health and safety requirements and
procedures for off-site work. Altemate approaches may be used if they are in the
best interest of the public and the Laboratory. Each case will be considered
individually.

3.0 PHASE ] RFI FOR OU 1132

This OUHSP addresses the tasks in the Phase | RFI. If additional phases are
judged necessary, the lasks for those phases will be addressed in revisions fo
this document.
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QU 1132 consisls of 27 potential release sites (PRSs):

25 SWMUs and 2

proposed SWMUs. Some PRSs are recommended for no further action (NFA)
and are discussed in Chapter 6. Descriptions and histories of the remaining
sites, for which an RFI will be done, can be found in Chapter 5. They have been
grouped, on the basis of similarity of site characteristics, sampling requirements,
and potential remediation alternatives, into four aggregates:

Landfills

Slorage Areas

1
2
3. Firing Sites
4

Seplic Systemns and Seepage Pits

Table 1lI-1 lists these sites by aggregate, the potential contaminants at each, and
the RF| work planned at this time.

JABLE lli-1
SUMMARY OF PRSs IN OU 1132 PROPOSED FOR RFI

Description

Tasks

Potential Contaminanis

Aggregate 1:
Landfills

PRS 39-001(a)

PRS 39-001(b)

Aggregate 2:
Storage Areas
PRS 39-002(a)

PRS 39-002(b)

PRS 39-002(c)

PRS 39-002(d)

PRS 39-002(e)

RFI Work Pian, OU 1132 (TA-39)

Radiation and geophysical

survey; surface and
subsurface sampling;

hydrological studies {using

trenches and boreholes)

Radiation survey; field
survey; surface soil
sampling

Radiation survey; field
survey; surface soil
sampling

Radiation survey; field
survey; surface soil

sampting

Radiation survey; field
survey; surface soil
sampling

Radiation survey; field
survey; surface soil

sampling

-8

Lead, mercury, barium, PCB-
containing oils, high explosives,
solvents, volatile organics, metals,
chromium, uranium, and potassium-
40

Solvents, adhesives, vacuum-pump
oil, transformer oil, radioactive
materials

Solvents, transtormer oil, vacuum
grease, photographic waste; no
radionuclides identified

Paper, cloth contaminated with
solvents and vacuum grease,
photographic waste; no
radionuclides identified
Photographic waste, paper and cloth
contaminated with solvents, vacuum
grease, transformer oil; no
radionuclides identified

Spent propeliant, lead, polyethylene,
ethanol, carbon, quartz, paraffin,
Polaroid film; no radionuclides
identified

June 1993




PRS 35-007{a)

PRS 39-007(d)

Aggregate 3:
Firing Shes
PRS 39-004(a)
PRS 38-004(b)
PRS 38-004{c)
PRS 38-004({d)
FPRS 38-004(e)
Proposed
SWMLE
Excavated
Soil Dump
PRS 39-008

{Gas-Gun Site)

Aggregaie §:
Septic
Systems and
Seepage Plis

PRS 39-008{a)
Active Septic
System

nactive Septic
System

PRS 38-005:
HE Seepage
Pit

Proposed

SWMLE
Chemical
Seepags PR

survey; surface soll
sampling

Radiation survey; field
survey; surtace soil
sampling

Radiation survey, field
survey; surface soil
sampling

Geomorphelogical and
soils characterization;
radiation survay, feld
secresning; surface and
subsurface sampling

Radiation survey; field
screening; surface and
subsurface sampling

Hadiation survey, land
survey; field screening;
surface and subsuriace
sampling

Radiation survey; land
survey; field screening;
sampling of septic tank
{walls and fill), drainfines,
and surrounding soil
Land survey; field
screeniny; surface
sampling

Radiation survey, land
survey; field screening;
surface and subsurface
sampling

Annex 111 Health and Safety Plan
TABLE [l[-1 (continued)

Description Tasks Potential Contaminants

PRS 35002(0 Radiation survey, fieid Solvents, transformer oll, vacuum

grease, photographic waste; no
radionuclides identified
Waste oil; no radionuclides identifisg

0, solvants, lead; no radionuclidss
identified

High explosivas, beryllium, lead,
mercuty, copper, ron, thallium,
cadmium, chromium (Vi), dislectric
gil, thorium, natural and depleted
uranium

Beryllium, lead, depleted urarium,
plutonium

Banitaty wastes, photographic
chemicals, possibly other hazardous
wastes; no radionuciides identified

Sanitary wastes, pholographic
chemicals (esp. silver), possibly
other hazardous wastes; no
radiconuclides identilied

ME

Photographic chemicals {esp.
silver}; probably no radionuclides

AF{ Work Pian, OU 1132 {TA-39)
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4.0 HAZARDS

4.1 identification of Hazards

The SSO will monitor field conditions and exposure of personinel to physical,
chemical, biological, and radiological hazards. If a previously unidentified hazard
is discovered, the 850 will nofify the field team leader and the HSPL. A safety
analysis will be done to assess the potential risk and formulate measures to
reduce the risk; the analysis will be reviewed by the HSPL, the OUPL, the field
team leader, and appropriate field team members. Afler final approval by the
HSPL and the QUPL, the analysis will become an amendment to this plan.

4.2 Physical Hazards

Physicat hazards are frequently responsible for minor or major injuties—most of
which can be prevented. Some physical hazards are easily recognized {(open
trenches, loud noises), whereas others are less apparent (excessive
temperatures, defective or unguarded machinery).

Table 1lI-2 hsts the physical hazards most typical of ER work and therefore likely
to be of concern at OU 1132. Detailed information about these potential hazards
can be found in Health and Safely Division HAZWOP Program documentation or
in industrial hygiene references such as Fundamenials of Industrial Hygiene,
1988). The table is not inclusive; any other physical hazards identified by the
S50 should be added to it. The lable also gives some identification/monitoring
techniques an preventive measures.

Two of the physical hazards listed in Table II-2 are not typical of most
environmental restoration sites: high explosives and altitude sickness. These
are discussed in more detail in the following sections.,

4.2.1 High Explosives

Areas that may conlain high explosives (HE) will be clearly identified. The
following precautions will be taken during the RFI:

1. Before sampling begins, the area will be surveyed for
radiation and organic vapors, and the ground will be sprayed
with water 1o minimize the potential for sparks or pariculate
dispersion.

2. For surface sampling, & nonsparking device will be used, with
minimum turning as # is pushed inte the ground.

< Field personnel will handie materials in the area only with the
authorization of the explosives safety expert and as
specifically indicated in the sampling plan.

4, Persons collecting samples will wear latex gloves and safety
glasses.
5. Anyone coming inle accidental conmtact with materials

possibly contaminated with HE will immediately wash
thoroughly with soap and water,
6. Trained personnel will screen sach sample for HE.
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JABLE -2
POTENTIAL PHYSICAL HAZARDS AT OU 1132
identification/Moni- — PreventionProtection
toring Equipment CGther Equipment
Hazard and Techniques PRE and Methods
Noise Sound-level meter, Ear plugs, ear Engineering
neise dosimeter mutls controls {mufflers,
noigse absorbars)
Vibration Acceleromeiers and  Gloves, absorbing  Prevention or
mechanoelectrical materials aftenuation;
transducers with isolation; distance
slectronic from source
instrumentation
Trenches (digging,  Visual inspection; Hard hats, salety Protective shoring;
working in} oxygen mater; shoes, gafely proper access and
determination of soll  glasses sgress
ype
Confined spacs Combustible gas Glovas, bootg, full-  Ventilation,
entry indicater (CGHj; bedy sulf, supplied-  monitoring of air
oxygeh meter air or self-
containad
breathing
apparalus, safety
glasses ldeline
High explogives Visual inspection, Latex gioves, Blast shields;
seraening lests safety clagses worker training
Fire/Explosion CGl Hard hat, gloves, Ventilation,
{ace shisid, fite- containmant of fuel

source, isolation/
insulation from
ignition source and

heat
Compressed gas Visual inspection; Face shiekd, Pretection of
cylindars CGY; photoionization  glovaes, salety cylinders from
detector shoes weather; use of
protective caps; no
regulators to be
used
Weiding/Cutting’ Sampling formetal  Appropriate fire- Vaentilation, worker
Brazing fumes resistant clothing training
{gloves, aprons,
covaralls,
isgyings), welding
helmets or goggles
Lifling/moving Weighing or Hard hat, safely Limils on weight;
heavy loads estimating weight of  shoes, gloves litting aids; correst
loads fifting procedures;
rest periods
Walking/Working Visual inspaction Salety shoes Maintenance
surfaces {cleaning, keeping
® o
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TABLE ill-2 {cont'd}- .
ldentification/Moni-
toring Equipment Other Equipment
Hazard and Techniques PRE and Methods
Machinery -Visual monitering by Face shiald, Interioeks on
suparvisor gloves, salaty guards; mainten-
shoes ance of guards
Motor vehicles Regular vehicle Seatball First aid kit; defen-
inspections sive driving
training; prudence
in adverse
conditions; vehicle
maintengance
Ensrgized Circuit-test Gigyes, safaty Opaerator training;
equipment fight/meter, grounding shoss, satety loekouttagout;
stick glasses distance from
50Uree
Hesvy squipment Regular equipmant Hard hat, salety Operator/worker
inspections shoes, gloves, training; keeping
safety glasses, other personnel af
dust filtration sate distance;
device aguipment
rmaintenance
Heat stress Woet-bulb globe Hat, cooling vest ACGIH work/rest
thermomater regimens; waler
supply
Sunburn Solar load estirmates  Hat, safety sun- Fuli-body
glasses, prolective  protection,
¢lothing sunscreen
Cold strass Temperature and Hat, gloves, ACGIH workiwarm.-
wind-speed insulated boots, up schegdule;
measurament; coal, face hegted shallers
wind-chill chari protection
Alitude sicknass Self-monitoring for None Acclimatization
symptoms ascent/descent
schedule
Lightning Waather reporls, None Grounding of all
visual observation squipment. Stop-
work in effect
during
thundarstonms;
shelter
Flash floods Weather reporis, None Sheler on high
visual ohservation ground
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7. Before samples are sealed in containers they will be checked
o ensure that moisture content is at least 10 percent.

8. For transpori, sample containers will be packed in
vermiculite~padded paint cans; the ¢ans will be kept in a
cooler with ice packs.

g Samples will be exposed to light and heat as fitle as possible
and will be handled only in well-ventilated areas.

it noticeable surface or buried HE residues or fragments are found in the
immediate vicinity of a drilling location, drilling wilt be halted. Either a blast shield
must be installed or a backhoe used to obtain samples (the decision will be made
by the field team leader and the SS0O). The HSPL shall be notified before field
activities are resumed.

4.2.2 Altitude Sickness

Personnel coming to the Laboratory from significantly lower elevations may
experience altitude sickness, especially workers who must perform heavy
physical labor.

A unit of work requires the same amount of oxygen regardiess of altitude, and
oxygen flow to body tissues must remain constant to maintain that level of work.
increased respiration and cardiovascular response can only partially compensate
for the reduced atmospheric pressure and the resultant smaller number of
oxygen molecules per unit volume of air at higher altitudes. Working capacity at
higher altitude depends on

= actual alttude {low, moderate, high)
« time allowed for acclimatization
individual factors

At the Laboratory's moderate aftifude (approximataly 7500 feet), acclimatization
should be rapid {(1-2 weeks). Because all workers will be enrolled in a medical
surveillance program, individuals having existing conditions that would put them
at higher risk {such as respiratory or cardiovascular disease) can be identified.

4.3 Chemical Hazards

Table -3 fsts potential chemical contaminants at Ol 1132, The S50 will be
responsible for adding newly identified chemicals to this list and for notifying field
persohnel as needed,

Each S8SHSP will include information on known chemical contaminante at that
site. The following information is mandatory:  American Conference of
Governmental Industrial Hygienists' (ACGIH) threshold limit values (TLV);
immediately dangerous to life and health {IDLH) concentrations; exposure
symptoms; ionization potential and relative response factor for commonly used
scresning instruments {reevaluated when the particular instrument is selecied);
ard the instrument considered begt, More detailed information can be obfained
from reliable sources, such as Patty’s Industrial Hygiene and Toxicology.
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June 1993



Health and Safety Plan Annex Il

Tabie §ii-2 here .
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l Table 11I-3 {cont'd) here
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4.4 Radiological Hazards

Individuals may be exposed to radicactivity during field investigations principally
by

= inhalation or ingestion of radionuclide particles or vapors,
« dermal absorption of radionuclide partticulates or vapors, and/or
= exposure to direct gamma radiation from coniaminated materials.

Table I1-4 provides information relating fo the radionuclides of concern at
OU 1132, including type of emission and half-ife. As concentrations of these
radionuclides are determined and as additional radionuclides are identified, the
table will be updated. The SSO will be responsible for adding radionuclides to
this table and for notifying field personnel as needed.

JABLE -4
RADIONUCLIDES OF CONCERN AT OU 1132

BAC* Radiocactive Monitoring
Radionuclide Malor Radiation  {uCiml) Half{ife Insirument
Plylonium-238 Alpha, gamma 3x10"® 877 years Alpha seinillometer,
FIDLER'*
Plutoniur-239 Alpha, gamma 2x10"?  24x10*years  Alpha scintillometer,
FIDLER
Plutonium-240 Apha, gamma 2x10% 5537 years Alpha scintiflometer,
FIDLER
Potassiunm-40 Beta, gamma gx 7 126 x10%yaars  Thinwindow GM B
scintiiometar
Thorium-232 Alpha §x10%®  14x10%years  Alpha scintifomater
Uranium-235 Alpha, gamma 2x1077 7 x10% years Alpha scintilometer,
FIDLER
Uranium-238 Alphs, gamma 2301 4.5 x 10° yoars Alsha scintillomneter,
FIDLER

*DAC = darived air concentration {DOE Order 5480.11)
TFIDLER = finld instumnent for the daetection of low-energy radiation.

4.5 Hiological Hazards

Table #1-6 summarizes polential biclogical hazards for OU 1132.

4.6 Task-by-Task Risk Analysis

O8HA CFR 1910.120 requires a risk analysis of each of the RFl tasks. In

addition fo the analyses included below, the SSHSP should include a risk
analysis of each site-specific task.
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JABLEII-S
BIOLOGICAL HAZARDS OF CONCERN, OU 1132

Hazard

PPE

Prevention Methods

Snake bites (rallesnake}

Animial bites {dog, cal, coyote,
miountain fioh, baar)

Ticks {may cause Lyme
dissass or fick tevar}

Rodants (prairie dogs and
suuitrels may carry plague-
infecipd foas)

Hurman sewage (may contain
pathogenic bactetia)

Bloogborne pathogers (blood,
bood praducts, and human
body fluids may contain
Hepatitis B virus or HIV)

Poiscnous plants {poison fy)

Waterborne infacols agents
(stroam walsr may contaln
giardia larndilia}

Spidars {brown reciuss, blark
wickow}

Long pants, snake
leggings, boots

Long pants, boots
{ong pants, iong-
sleavad shirts, boots

Long pants, boots

Disposable coveralis
andd gloves

Latex gioves,
maouthguards,
protective eyewear

Giloves, long pants,
long-Sipeved shirls,
boots

None

Gloves, long pands,
long-sipaved shirt,
bhoots

Usa of PPE and caution whers unavan
prrain limits vision; avolding biing
raachas

Avolding wild or domestic animals

Inspecting for Hcks alar working in
brushy o woodet areas

Not handiing rodents (ive or daad)

Use of protective gear when sampling
saptic sysiams; proper disposal of
gear; washing hands thoroughly after
contact

Using trained personnel only o
perform first aid; foliowing Laboratory
bloodbome pathogen conbrol
proceduras

Ability to recognize plants; avolding
santact; washing hands and garments
thotoughly after acciiental contast

Drinking water onty fom polable

S0Urps

Using caution ground wood of debris
piles and in dark, enclosed piaces

5.0 SITE CONTROL

5.1 Initial Site Reconnaissance

The initial sile reconnaissance, which will include ecological risk assessment,
may involve surveyors, archaeologists, biological resource personnhel, and
others. To ensure that health and safetly measures are in place to protect these
persons, the QUPL and HSPL will identify the potential hazards and develop a

plan for responding to them.

£.2 Site-Specific Health and Safety Plans

Each site within an OU requires an SSHSP, because the planning, special
training, supervision, protective measures, and oversight needs are different for

each.
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The standard oulline for un SSHSP follows OSHA requirements. The plan
identifies the safely and health hazards of each phase of site operations and
describes the requirements and procedures necessary to protect personnel. The
OUHSP inftiates development of the SSHSP by providing detailed information to
project managers, Labomalory managers, regulators, and health and safety
professionals about health and safety programs and procedures applicable fo
that OU. Those performing the field work are responsible for completing the
plans.

Changes to an SSHSP shall be made in writing and approved by the HSPL.
{The SSO will maintain a record of alt approved changes,} Site personnel shall
be informed of changes through the daily safety meetings (see Section 5.6).

5.3 Work Zones

The S50 will demarcate the work zones within an OU. Each SSHSP will include
maps thal identify these zones, and the designators of their boundaries {red or
yellow tape, fences, barricades, etc.) will be identified in the plan. Each work
zone must have an evacuafion route {(upwind or crosswind of the exciusion zone)
and a muster area, clearly shown on SSHSP maps.

5.3.1 Exclusion Zone
The exclusion zone is the area that either is known or likely to contain

contamination or, because of work activities, will present a potential hazard to
personnel. Anyone entering the exclusion 2zone must use PPE.

£.3.2 Decontamination Zone

Personal and equipment decontamination takes place in the decontamination
zone, wnich acls as a buffer between contaminated and clean areas. Anyone
entering this zone must use PPE (as defined in the decontamination plan—see

Section 11.2).
£.3.3 Support Zone

The suppott zone is a clean area, in which personne! have little possibility of
coming into contact with hazardous materials or conditions, PPE is not required,
except for safety equipment appropriate to the tasks performed (safely glasses,
protective Tootwear, elc.).

8.4 Sacured Areas

Site maps shall clearly show the locations of secured areas, and procedures and
responsibilities for maintaining these areas shall be documented. Contractors
and visitors who enter secured areas shall first be processed through the badge
office, and all personnel shall foliow standard Laboratory securily procedures for
entry. The OUPL is responsible for ensuring that contractor personnel have
badges, arxd each Laboratory employee is responsible for enforcing security
measures.
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85 Communications Systems

Portable telephones, CB radios, and two-way radios may be used for on-site
communications, except in areas whare there may be HE.

56 General Safe Work Practices

All site personnel will be trained in safe work practices for the tasks and
equipment specific to each project. The training will include daily safety
meetings, at the beginning of the shifi.

The following requirements, for ensuring profection of figld workers while on site,
will be reiterated in SSHSPs. (Some requirements may be added, and others
deleted, depending on site-specific conditions.)

*

The buddy system will be used; each worker should consider himself a
safety backup to his partner.

Visual contact must be mainfained between buddies. Hand signais will be
eslablished and used.

All personnel should be aware of the particular dangerous siHtuations that
may develop and how to recognize them,

In areas designated contaminated, any practice that increases the probability
ol hand-to-mouth transfer and ingestion of potentially contaminated material

~ {such as eating, drinking, chewing gum or tobacco, smoking) is prohibited.

Personnel needing to take prescription drugs while in these areas must have
written approval from a qualified physician.

Workers should be careful to avoid contact with contaminated or potentially
contaminated surfaces. They should not walk through puddies, mud, or
discolored ground surfaces; they should not kneel, fean, or sit on the ground;
they should not place equipmert on drums, containers, vehicles, or the
ground,

Alcoholic beverage intake is prohibited during the work day.

Whenever possible, workers will use disposable clothing to minimize the risk
of cross-contamination,

Only workers having the proper safety equipment will be allowed to enter the
sile.

The number of personnel and amount of equipment in a contaminated area
shouid be kept to the minimum needed for sffective site gperations.

Good housekeeping will be practiced 1o prevent workers from being injured
by tripping over objects, being hit by falling objects, or being exposed ta
combustion of accumulated materials.

Wind-direction indicators will be strategically located on site.

Work areas and procedures will be established for the various operational
activities (equipment testing, decontamination, etc.). These will be subject to
change i site conditions change.

Motorized equipment will be inspected regularly to ensure that brakes,
hoists, cables, and other mechanical components are operating properly.
Procedures for emergency exit will be established and documented for each
contaminated area. Workers shall review these procedures before entering
the area,

Proper decontamination procedures will be followed before leaving the site,
except in emergencies.
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= Any medical emargency supersedes routine safety requirements,

+ Al personnel must comply with the safety policy and procedures established
by the Field Safety Coordinatar. Anyone who does not will be immediately
dismissed from the site.

5.7 Specific Sate-Work Practices
5.7.1 Electrical Power Sources

Personnel can prevent accidental conlact with electricity either by de-energizing
the system or by maintaining a safe distance from energized paris and/or lines.
OSHA regulations specify minimum distances: a person working near power
lines must stay (or mus! keep any conductive materials or tools, such as a pole)
at least 10 ff from overhead fines of up to 50 kilovolts {(kV}, adding 4 in. for every
10 kV over 50 kV.

A secondary protective measure is grounding—ensuring a low-resistance path fo
ground in case of an elecirical equipment failure. Al electrical equipment must
possess a properly installed ground wire or a ground fault circult interrupter.

5.7.2 Lockout/Tagout

The Laboratory's standard operating procedure for control of hazardous energy
sources is AR 8-6, Procedure 106-01.1, the Lockouttagout procedure.
Hazardous energy sources may be electrical, mechanical, thermal, chemical,
radiant, hydraulic, pneumatic, or any combination of these.

§.7.3 Confined Space

Personnel entering and working in confined spaces shall follow the procedures
found in the Laboratary's Confined Space Entry Program. Key requiremenis are
(1) a Confined Space Eniry Permit shall be obtained and posted at the work site;
(2) the atmosphere shall be tested for oxygen content, flammable vapors, carbon
monoxide, and other hazardous gases; and {3) monitoring for these constituents
shall be continuous ¥ site condiions or activities could cause them to be
continually released into the air.

5.7.4 Handling Drums and Containers

Drums and containers used during cleanup shall meet U.S. Depariment of
Transperiation, OSHA, and EPA specifications, Work practices, labeling
requirements, spill-containment measures, and precautions for opening drums
and containers shali be in accordance with 28 CFR 1910.120. Drums and
containers that contain radicactive material must, in addiion, be labeled in
accordance with AR 3-5 (Shipment of Radioactive Malerials), AR 3-7 (Radiation
Exposure _onirol), and Article 412 of the DOE Radiological Control Manual
(Radioactive Matenal Laboratory). The SSHSP shall clearly provide for ensuring
that all applicable requirements are met.

E.7.5 HNumination

Hlumination requirements are given in Table H-120.1, 28 CFR 1910.120.
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JABLE 1I1-6
ILLUMINATION REQUIREMENTS
Foot-candies Area/Operations
5 General site areas
3 Excavalion and waste areas, accessways, aclive slorage
areas, loading platforms, refueiing areas, and field
maintenance areas
5 indoors: warehouses, corridors, hallways, and exitways
5 Tunnels, shaflts, and other underground work areas.

{Exceplion: a minimum of 10 A-candles is required at Wunnel
and shaft headings during drilling, mucking, and scaling.
Bureau of Mings-approved cap lights shall be acceptable for
use in the tunnel heading.)

10 General shops {(e.g., mechanical and electrical equipment
rooms, active storerootns, barracks or living quarters, locker
or dressing rooms, dining areas, and indoor toilets and
WOrkrooms}

a0 First aid stations, infirmaries, and offices

£.7.6 Sanitation

Potable water shall be adequately supplied at the site. Nonpotable water
sources shall be clearly marked as not suitable for drinking or washing. Potable
and nonpotable water systems shall be meticulously isolated from one another.

At remote shtes, at least one toilet facility shall be provided, unless workers have
readily available ransportafion 1o nearby facilities.

Adequate washing facilities shall be provided when personnel are potentially
exposed to hazardous substances. Washing faciiities shall be in areas where
levels of hazardous materials are below permissible exposure limits (PELs} and
where employees may decontaminate themselves before entering clean areas.
When showers and change rooms are required, they shall be provided and shall
meet the requirements of 29 CFR 1910.141. Employees shall be required to
shower when leaving the decontamination zone.

5.7.7 Packaging and Transport
Disposal of hazardous wastes generated from a project will be handled by HS-7.

To ensure thal wastes are properly packaged, stored, and fransported, i.e., in
compliance with ARs 10-2 and 10-3, the QUPL should contact HS-7.
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5.7.8 Government Vehicle Use

Only government vehicles can be driven onto contaminated sites. No personal
vehicies are allowed. AR personnel must wear 2 seal belt when the vehicle is
moving.

5.7.9 Extended Work Schedules

Personnel needing 1o schedule work oulside normal work hours must have the
prior approval of the OUPL and SSO.

5.8 Permiis

A number of HF| aclivities require permits—in some cases, Special Work
Permits (SWPs). The SSHSP shall specifically address the permits needed.

5.8.1 Excavations

All excavating at OU sites requires a permit and must be done in accordance
with Laboratory AR 1-12 (Excavation or Fili Permit Review). The field team
leader is responsible for deciding when an excavation permil is required and,
along with the OQUPL, for requesting the permit (Form 70-10-00.1) from the
support services contractor. The form should include, at the top, the information
that this is an ER Program activity. HS- and EM-division personnel review the
permit for environmental safety and health concerns.

£.8.2 Other Permits
Other types of permits that may be required are

Radiation Work Permit (SWP)
Spark/Flame-Producing Operations Permit (SWF)
Confined Space Entry

Lockoul/Tagout (SWP)

6.0 PERSONAL PROTECTIVE EQUIPMENT

€.1 General Requirements

PPE shall be selected, provided, and used as specified in this section.
Contractors shall provide their own PPE.

PPE is required for situations in which engineering controls and safe work
practices alone do not provide sufficient protection against hazards. Use of PPE
is covered by OSHA regulations in 28 CFR Part 1910 Subpart | (see Table 1I-7),
which are reinforced by EPA regulation 40 CFR Part 300. The latter requires
private contractors working on Superfund sites 1o conform to applicable OSHA
provisions and to any other federal or state safety requirements deemed
applicable by the agency overseeing the work.
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JABLE HI-7
OSHA STANDARDS FOR PPE USE

Type of protection Regulation

General 26 CFH Part 1910.132
29 CFR Parl 1210.1000
29 CFR Pant 1910.1001-

1045
Eye and face 29 CFR Part 1910.133(a)
Hearing 29 CFR Part 191095
Respiratory 29 CFH Part 1810.134
Head 29 CFH Part 1910135
Foot 29 CFR Part 1810.136
Electrical proteciive devices 29 CFR Part 1910137

The use of PPE for radiological prolection shall be governed by the Radiation

Work Permit {or Safety Work Permits/RW). (See AR 3-7, Adicle 325, Adicle

461, Table 3.1, and Appendix 3C of the DOE Radiological Control Manual for

guidelines.) To the extent possible, disposable PPE used exclusively for

radiological work should be protecled from contamination by hazardous

chemicals, to avoid needless generation of mixed waste. (At sites having both
. types of contamirants, this may not be possible.)

€.1.1 PPE Programs

PPE programs, which provide training in correct use of PPE, help io protect
workers from the illnesses and injuries that can result from incorrect use and/or
malfunclion of PPE. The programs teach workers how to identify hazards,
monitor the environment, and recognize and deal with medical problems; they
also cover selection criteria, uses, maintenance, and decontamination of PPE,

6.1.2 Medical Certification

Certain kinds of PPE can be used only with the approval of a physician. See
Section 9.0 for detalls.

6.2 Lavels of Protection

individual PPE components are assembled in various combinations 1o provide
suitable proteciion for workers from site-specific hazards while minimizing any
hazards or drawbacks of the PPE. Altachment A lists combinations of
components as specified for the widely used EPA Levels of Protection A, B, C,
and D. Although these lists can be used as a general guide for creating a
protective ensemble, each ensemble must be lailored to the specific situation if i
is lo provide maximum protection.
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The types of equir ~ent used and the overall level of protection should be
reevaluated periodicaily as information about the site increases and workers
move into new and different activities, For chemical PPE, workers should be
able to upgrade or downgrade the level of protection with the concurrence of the
S80. For madiological PPE, the level of protection may be changed only as
specified in the Radiation Work Permit (or Safety Work Permits/RW). Typical
reasens for upgrading are

dermal hazards are known or suspected to be present,
gas or vapor emissions are known or likely to occur,
a change in tlasks has increased the possibility of contact with hazardous
materials, and/or
+ the individual performing the lask has requested additional protection.

Typical reasons for downgrading are

+» new informalion indicates that the situation is less hazardous than was
originally thought,

« achange in site conditions has decreased ths hazard, or

+ a change in lasks has reduced the possibility of contacl with hazardous
materials.

6.3 Selection, Use, and Limitations

PPE for a particular activity will be selected according to the conditions at the site
where the activity will take place; that is, il will be selected to protect against
chemical and/or radiological hazards known or suspected 1o be present and to
which workers may be exposed.

6.2.1 Chemical Protective Clothing

Chemical PC will be selected by evaluating the suitability of the clothing for the
specific task: practicality, level of protection against the polential hazards
identified, and durability.

€.3.2 Radiological Protective Clothing

PC is prescribed by the Radiological Work Permit. It should be selected on the
bagis of the contamination level in the work area, the anticipated activily, and
heatlth considerations. Nonradiological hazards that may be present should also
be considered. Table Ill-8 presents general guidelines for selection. A full set of
PC includes coveralis, cotfon glove liners. gloves, shoe covers, nibber
overshoes, and a hood. A double set of PC includes two coveralls, colton glove
liners, two pairs of gloves, two pairs of shoe covers, rubber overshoes, and a
hood,

1. Cotton glove liners do not by themselves give any protection. They
may be worn inside standard gloves for comfort but should not be
worn alone.
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TABLE I8
GUIDELINES FOR SELECTING RADIOLOGICAL PROTECTIVE CLOTHING

Contamination Value {Removable)*

Moderate (1010
Low (11010 100 times the High {(>100 times
Work activity  times the value} value) the value)
Routine Fult set of PC Full set of PC Full set of PC,
double gloves,
double shoe
covers
Heavy Full et of PC, Double set of PC, Double set of PC,
work gloves work gloves work gloves
Involves Full set of non- Double set of PC Double set of PC
pressurized or  permeable PC {outer set non- and non-
large volums permeable), permeable outer
liquids, ciosed rubber boots clothing, rubber
syslemn breach boots

*See Table 1H-10.

2. Shoe covers and gloves should be sufficiently durable for the task.
Leather or canvas work gloves should be wom in lieu of or in
addition to standard gloves for more demardling activilies or
aclivities involving abrasion.

3. Hard hats should be used as specified in the Radiological Work
Permit. When used in areas having radioaclive contamination,
they shoulkd be distinctly colored or marked.

6.3.3 Protective Equipment

Al protective equipment (such as eyewear, shoes, head gear, hearing protection,
splash protection, fife lines, and safety harnesses) must meet American National
Standards Institute (ANSI) standards.

6.4 Respiratory Protection Program

When engineering controls cannot maintain airbome contaminants at acceptable
levels, appropriate respiratory protective measures shall be instituted. The
Health and Safety Division administers the respiratory prolection program, which
defines respiratory protection requirements; verifies that parsonnel have met the
criteria for training, medical surveillance and fit testing; and maintains the
appropnate records.
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All contractors and subcontraciors shall submit written documentation of a
respiratory protection program 1o the Industtial Hygiene Group (HS-5) for review
and signature approval before using respirators on-site.

7.0 HAZARD CONTROLS
7.1 Engineering Controls

Engineering controls are mechanical means for reducing hazards to workers,
such as guards for machinery and ventilation for entry into confined spaces.
OSHA reguiations siate that whanever possible, engineering controls should be
workers' first line of defense against hazards.

7.1.1 Airborne Dust

Airborne dust can be a health threat, either as nuisance dust or as a carrier of
radionuclides and/or hazardous substances that become atiached to the soil
particles,

Localized dust generated by drilling or similar activities can be controlled to some
extent by spaying waler or water amended with surfactants onto the soil with a
sprayer. Frequent spraying may be needed lo keep the soil moist.

Further, if there are high winds and the area has little or no vegetation and/or is
relatively open, small quantities of water will not be effective. A water truck could
be used, but frequent spraying may still be necessary, and using farge amounts
of water ¢ain have drawbacks: 1 can create mud that makes work more difficult,
and it may contribute to the spread of contamination (in runoff or in mud tracked
off site on vehicle tires). For these reasons, water use needs to be carsfully
controlled.

Other measures that may be effective in reducing workers' exposure to dust are
windscreens, which can be useful in relatively small earth-moving operations;
positive-air-pressure  cabs for equipment operators; and, under exireme
conditions, construction of a temporary enclosure for workers in the open (this
last is the most expensive type of control, and it may also increase the level of
PPE required for workers in the enclosure).

7.1.2 Airborne Volatiles

RF] activities such as drilling, trenching, and soil- and tank-sampling can expose
workers to gases, fumes, or mists. A natural engineering control is to locate
workers upwind of the volatile-producing activity whenever possible, so that the
wind will carry the contaminants away from them,
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in closed or confined spaces, ventilation usually has o be produced
mechanically. A fan or blower may be attached 1o a large hose to either push
clean air into, or puil conlaminated air from, the space. (Pulling air is more
effective at removing vapors, whereas pushing air into the area more effectively
maintains oxygen levals.)

7.1.3 Noise

Drifling and trenching are the RF| activities likely to produce the highest noise
levels.  On most rigs, holse is greatest near the side of the rig, which is left open
fo cool the engine. A possible engineering control would be 1o keep workers
toward the front or rear of the rig, where the engine is covered. Construction of
barriers is another possibility for reducing noise. Finally, providing insufated cabs
on equipment can adequalely protect operators from noise.

7.1.4 Trenching

Field personnel should avoid entering a trench deeper than 5 ft unless entry is
absolutely necessary for obtaining essential information. OSHA regulations for
trenches and excavations specify the use of engineering controls, such as
benching, sloping, and shoting, to prevent cave-ins.

v Benching consists of digging a series of steps around the excavation at a
.. specified angle of repose (determined by the soil type). It is typically used in
very {arge excavations, such as surface mining operations.

« Sloping is similar to benching, but with this method the soil is stabilized along
a continuous slope {again, the angle of repose is determined by the soll
type}, rather than in a stepped configuration. Sloping is generally used for
medium-size excavations, such as would be needsd 10 remove an
undergrourxd tank,

» Shoring can be done in several different ways, but all use the same basic
technique of supporting the sides of the excavation with some type of braced
wall. This mathod i mos! often used for deep, narow trenches, such as
those in which water pipes or drainage systems are laid, and for exploratory
trenching,

7.1.5 Drilling

Persons working with and around drill rigs are exposed to a number of hazards
from moving parts and hazardous energy. Engineering controls include use of
guards wherever possible to prevent workers from coming in contact with
dangerous components and a program of regular inspections to ensure that wom
or broken parts are promptly replaced. Rigs should be inspected at the
beginning of a job and periodically during the job.

7.2 Administrative Controls

Administrative controls focus on controlling the degree of exposure of workers to
hazardous conditions (2.g., how fong a worker remains exposed; how close he or
she Is to the hazard). They are used in cases for which engineering controls are
not feasible. Rotation of workers shall not be used to achieve compliance with
PELS or dose limits.
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7.2.1 Airborne Chemical and Radiological Hazards

Personnel working in the exclusion zone should remain in the zone only as long
as necessary to compleie their tasks. They should continuously monitor their
environment for chemical and radiological hazards. They should immediately
ieave the area if concentrations of radionuclides or foxic substances exceeds
acceptable limits. Only when concentrations return to acceptable levels (by
means of natural or mechanical ventilation) may they re-enter the zone.

7.2.2 Noise

The two principal administrative controls for noise are (1) fimiting the time of
exposure and {2) increasing the distance from the source. Rolafion of workers is
not a good practice, because it can mean that larger number of workers suffer
small hearing losses instead of a small number suffering greater loss. Providing
workers with rest and lunch areas where noise levels do not exceed 70 dB can
help thern recover from temporary exposure to higher levels. (Those exposures
should never exceed the fimits given in 28 CFR 1810.95, Occupational Noise
Exposure, Table G-16.)

7.2.3 Trenching

Because trenches less than 5 fl deep generally do not require protective systems
(sloping, benching, or shoring}, this depth should nol be exceeded uniess
absolutely necessary. However, at 4 fi deep the trench must be monitored and a
means of egress provided every 25 fl. Tools, soil piles, and debris must be kept
at least 2 ft from the edge of the excavation. Access should be restricted when
the area is not occupied, by placing warning signs in appropriate locations near
the excavation, Before any field team member is allowed to enter an excavation,
the area must be carefully inspected by a qualified individual,

7.24 Working Near the Mesa Edge

To avokd accidents, workers shall get no closer than 5 ft 10 the edge of the mesa.,
Goed housekeeping should be practiced in the work area near the mesa edge
and, if necessary, ropes or guards used to delineate this resiricted area,

7.2.5 Sampling Canyon Walls

Workers doing canyon-wall or outfalt sampling must be equipped with life lines
before being allowed to descend over the edge. Another individual frained in the
use of this equipment must always be present.

8.0 SITE MONITORING

Each site shall be monitored for chemical, physical, and madiological agents and
the information used to delineate work Zone boundaries, select appropriate levels
of PPE, ensure the effectiveness of decontamination processes, and protect the
public. (Biological monitoring is covered in Sections 9.0 and 10.0.}

The OU-wide monitoring program shall meet the requirements of 28 CFR
1610.120. A detailed monitoring sirategy, describing the frequency and duration

RFi Work Plan, OLF 1132 (TA-39) 28 June 1593



Annex IIT Health and Safety Plan

of sampling aclivities as well as the types of samples to be collected, shall be
incorporated into each SSHSP.

it exposures exceed acceptable limits, the ER Program Manager and the HSPL
will be notified. As soon as possible, the Heafth and Safely Division will
investigate the source, and the levels of exposure of personnel working in the
OU and in adjoining areas, conduct any bioassay or other medical evaluations
needed, and assess environmental impacts.

Contractors will be responsible for providing their own monitoring equipment and
for ensuring the safety of their employess during the RFI. The Laboratory will be
responsible for overall supervision of these aclivities. Laboratory-approved
sampling, analysis, and recordkeeping methods must be used.

£.1 Airborne Chamical Hazards

[OE has adopted OSHA PELs amd ACGIH TLVs as standards for defining
acceptable levels of exposure. The more stringent of the two limits applies.

8.1.1 Monitoring the Work Site

Historical sile data should be used to decide whether the sile needs o be
monitored for specific chemical agents. If not, screening for a wide range of
chemicals should be done, using instruments such as the organic vapor
analyzer, combustible gas indicator (CGl), and HNu. The initial air monitoring,
which will characterize levels of contaminants to which workers may be exposed,
will be used to determine the ievels of PPE needed. Further monitoring should
be dona whenever

« work is initiated in a different pant of the site,

« unanticipated contaminants are identified,

« a different type of operation i& initiated {e.g., soll boring instead of drum
opening), ot

+ spills or leakages are discovered.

Workers' breathing zones should be screened as accurately as possible. {Those
working closest 1o a source of contamination have the greatest potential for
exposure to concenfrations above acceptable fimits). If each individual situation
cannof be analyzed, the worsi-case conditions will be assyumed for all workess in
designing & monitoring and safety program.

8.1.2 Monitoring the Perimeter Areas
The perimeter of the site (i.e., the boundary of the OU) should be monitored to
characterize concentrations of airborme chemical contaminants in adjoining

areas, If it appears that contaminants are moving off sile, control measures
must be reevaluated.

8.2 Physical Hazards

Potential physical hazards that can be readily measured include noise, vibration,
and temperature. These must be monitored to prevent iliness or injury from
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overexposure, Most of the instruments used to measure these potential hazards
are direct reading, and many have the ability to fake both short-ferm and
integrated fongerterm measurements. Typically, an initial survey is done wit
short-term measurements; these are used to decide whether longerlerm (i.e.,
full shiff) monitoring is warranted.,

8.3 Radioiogical Hazards

Sites known or suspected (o confain radiological hazards shall be monitored as
necessary fo ensure thal levels do nol exceed the limils specified in DOE
Order 4380.11 and are as low as reasonably achievable (ALARA). Such
monitoring includes airborne radicactivity, external radiation fields, and surface
radicactive contamination. The Laboratory’s workplace monitoring program is
described in AR 3-7 (Radiation Exposure Conirol). The success of this program
in controlling worker exposure is measured by the personnel dosimetry and
bicassay programs. Chapter 3, Part 7, of the DOE Radiclogical Control Manual
provides additional guidelines for radiological control during construction and
restoration projects. All monitoring shall be carded out in accordance with
approved procedures, and all monitoring instruments shall meet the Laboratory's
requirements for sensitivity, calibration, and qualily assurance.

8.3.1 Airborne Radioactivity

The air shall be monitored in all occupied areas having a potential for airbome
radioactivity. Instruments used may include portable high- and low-volume
samplers, continuous air monitors, and personnel breathing-zone samplers.
Where concentrations are likely 1o exceed 10% of any derived air concentration
listed in DOE Order 5480.11, air monitoring shall be real-time and conlinuous,
Action levels based on air monitoring resuits shall be established to increase dust
suppression activities, upgrade PPE, and stop work.

8,3.2 External Radiation Fislds

Areas will be monftored for extemal radiation fields with portable survey
instruments capable of measuring beta-gamma radiation over a wide range. In
areas where radiation is expscted o exceed a preset action levels, monitoring
should be continuous. Addiional action levels shall be established based on
extemal radiation monitoring results.

8.3.3 Surface Contamination

Whenever a new surface is uncovered in an area suspected to be radioactively
contaminated (i.e., the levels may exceed the surface contamination limits in
DOE Order 4380.11), #t will be monitored for surface contamination. Personnel
and equipment shall be monitored whenever there 5 reason to suspect
contamination and upon axit from an area suspected fo be radicactively
contaminated. Action levels for decontamination shall be established.

8.3.4 External Exposure of Personnel

. DOE Order 5480.11 requires dosimetry for all OU workers who may, over a 1-yr
period, be exposed to external radiation exceeding any of the folfowing:
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100 mrem (0.001 siever!) effective dose equivalent to the whole body,
5 rem (0.05 sievert) dose equivalent io the skin;

5 remn (0.05 sievert) dose equivalent to any extremity; and/or

1.5 rem {0.015 sievert) dose equivalent to the lens of the eye.

These workers will be monitored by means of thermoluminescent dosimeters
{TLDs), provided either by the Laboratory or by the subconfractor {subcontractor
TLDs shall meet DOE requirements). (See Section 10 for information on
monitoring personnel for internal exposure.)

8.3.5 ALARA Program

To ensure that ALARA levels are maintained in the workplace, near-real-time
personnel exposure should be monitored frequently. The ALARA program for
the HFls has two components:

B.3.5.1 Workplace ALARA Efforts

Judicious application of basic fime, distance, physical controls, and PPE
principles will be used to limit exposures to ALARA levels. To verily thal
established control is adsquate, workplace monitoring for radicactive materials
and field instrument detectable chemicals will be conducted in direct proportion 1o
expected and/or observed levels of exposure. Aclivities that resull in
unexpectedly high potential exposures will be terminated until provisions are
madie that permit work 1o proceed in acceplable AlARA tashion.

8.3.52 Programmatic ALARA Efforts

External and inlernal exposures of record are comprised of TLD badges and
bicassay data, respeciively. Fleld dose calculation, direct-reading pocket
meters, and evenl-based lapel air sampling data are used lo maintain estimates
of personnel exposures to both radicactive materials and hazardous chemicals.
These estimates are correlated with job-specific activities {work location and
wortk category) and individual-specific activities (job tunction).

Periodic reviews of personnel exposure estimates are conducted to identify
unfavorable trends and unexpectedly high polential exposures. Activities (as
functions of work location, work categories, and job functions) that indicate
unfavorable trends will be investigated, and recommendations will be made for
additional administrative and/or physical controls, as appropriate.

All unfavorable trends and unexpectedly high potential exposures must be
reported 1o the HSPL, who will make recommendations for corrective action.
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9.0 MEDICAL SURVEILLANCE PROGRAM

Medical surveillance is required by 29 CFR 1910.120 for personnel who are or
may be exposed 10 hazardous substances at or above established PELs for
30 days in a 12-month period; for personnel whose duties require the use of
respirators; and for personnel having symptoms that may indicate overexposure
10 hazardous substances.

The Laboratory's ES&H Manual, AR 2-1, specifies medical survelllance for
employees who work with asbestos, beryliium, carcinogens, hazardous waste, or
lasers; in high-noise environments; or in other circumstances that expose them
to heallh and safety hazards.

The medical surveillance program shall conform with DOE Order 5480.10, OSHA
289 CFR 1910.120, AR 2-1, and any criteria established by the Qccupational
Medicine Group (HS-2) at the Laboratory. H will include initial medical
evaluations to determine filhess for duly, ongoing monitoring, and treatment #
required. All RF} field tearm members shall participate in the program.

Line managers must enroll an employee in the medical surveillance program
before the employee begins duties that require medical survelllance, by
completing Form 1492, “Hazardous Waste or Emergency RHesponse Worker
Surveillance Questionnaire,” and sending & to HS-2. An occupational and
medical history will be taken and a baseline examination done tor each
employee, to determine fitness for duty. The examining physician shall provide a
report o the OUPL that includes

. approval or disapproval for work on hazardous wasie sites,
. approval or disapproval for use of respiratory protective equipment, and
- a statement of work restrictions,

The physician will decide the content and frequency of periodic exams on the
basis of site conditions, curren and expected exposures, job tasks, and the
individual's medical history. The {ine manager will subm#t an updated Form 1492
annually as long as the employee continues to work in a hazardous environment
and when the employee is reassigned or ceases work in that environment. A
tinal medical examination will be done at termination of duties.

81 Cerlification

in addition to the above medical surveillance requiremenis, medical certification
is required for employees whose work assignments include respiraior use, Level
A chemical PC, and/or operation of cranes and heavy equipment. Employees
become certified and maintain their certification through medical evaluations, as
specified by HS-2.

8.2 Trealment

Any employee who is injured on the job, develops signs or symptoms of
exposure, or has been exposed at or above PELs in an uncontrolled or
emergency situation shall receive immediate medical atlention. See Seclion 12
for detailed information on medical emergencies.
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8.3 Contractor and Subcontractor Employees

Confractors and subcontraciors are responsible for establishing medical
surveillance programs for their workers, They shall provide adequate
documentation that their program complies with all applicable standards, DOE
orders, and Laboratory requirements. The Health and Safety division will review
the documentation; the program must be approved before work begins,

8.4 Recordkesping

An accurate record of the medical surveillance will be maintained in aceordance
with 29 CFR 1910.20 and will meet the criteria specified therein,

10.0 BIOASSAY PROGRAM

RFI activities will include intrusion into areas that are highly likely to be
contaminated. Because the leve] of conlamination to which workers could be
exposed is unknown, the project internal exposure monitoring program is based
on the assumption that these levels will be significant, whether of radioactive or
hazardous chemicai constituents, or both. Whereas the latter are coverad by the
medical surveillance program, monitoring and control of workers' exposure 10
radioaclive contamination is covered by the project internal dosimetry (or
bicassay} program, under the direction of the Health Physics Group (HS-12).

10.1 Baseline Bicassays

Individuals who carryout field activities and those who visit or inspect fisld
activities are assigned one of the following job categories:

L. Work involving full-time on-site activities.

i Work involving suppont activities {e.qg., supervision or inspection).

.  Work involving rouline or frequent visits {e.g., observing, auditing,
elc.).

IV.  Work involving nonroutine or infrequent visits (e.g., management
observations).

individuals in the first three categories must submit urine samples and undergo
whole-body counting before they are permitied on the site. The urine samples
provide a basgeline for the solubility Class D and Class W compounds that could
reasonably be expected to be encountered at the Laboratory, and the whole-
body counts for the gamma-emitiing radionuclides that couki reasonably be
expected 10 be encountered at the Laboratory.

The results of these baseline analyses are evaluated by the health physics
specialist for evidence of previous exposure. If any is found, the individual will be
permitted to enter QU sites only i his or her further exposure will not result in
radiation doses above applicable regulatory limits. This evaluation may include
additional, rigorous sampling andfor counting to estabiish the physical and
temporal parameters necessary to adequately assess the committed effective
dose equivalent.
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10.2 Routine Biocassays

Routine bicassays are done to ensure that respiratory protection is adequate and
effective. How ofien these are done will be decided by the heallh physics
specialist on the basis of the employee’s potential for exposure to airbome
radioactive materials. If bicassay indicates that respiratory prolection is
inadequate, the respective field operation{s) will be investigated. The HSPL is
responsible for the invesligation, for idenfifying probable causes of the
respiratory protection failure, and for recommaending corrective actions.

11.0 DECONTAMINATION
11.1 Introduction

Decontamination may be defined as removal or neutralization of contaminants
from personnel and equipment. Decontamination is critical to health and safety
at hazardous waste sites. If nol removed or neutralized, hazardous substances
could eventually permeate PC, respiratory equipment, tools, vehicles, and other
equipment used on site. They could be carried inlo clean areas or off the site;
and they could become mixed with incompatible chemicals, creating even more
hazardous conditions.

All personnel and equipment leaving an exclusion zone will be manitored 1o verify
that they are free of significant contamination.

Personnel are monitored in accordance with Health and Safely Division
requirements, | the monitoring indicates chemical, biological, or radioactive
contamination, the employee's immediate supervisor shall notify the S8O. The
880 will record the details of the incident, determine whether any injury is
involved, initiate decontamination, and, if necessary, notify the QUPL and HSPL.
The 880 shall also immediately report the incident, following the Occurrence
Reporting Program requirements, so that all appropriate persons or groups are
natified promptly and emergency response actions are taken.

The 880 is also responsible for ensuring that tools and equipment are surveyed
for contamination, and decontaminated if necessary, before they are removed
from the site or released for unrestricted use.

11.2 Site Decontamination Plan

A decontamination plan is mandatory for each site, as part of the S8HSP. The
plan must include

the number and location of decontamination stations,

the decontamination methods to be used,

the decontamination equipment needed,

procedures for preventing contamination of clean areas,

methods and procedures for removing contaminated PC in a way that
minimizes contact with contaminants, and

. methods for disposing of clothing and equipment that cannot be completely
decontaminated.

4« & & = u
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The plan should be revised whenever the type of personal PC or eguipment
changes, site conditions change, or site hazards are re-assessed on the basis of
new information. The 880 is responsible for enforcement of the plan.

11.3 Decontamination Stations

11.3.1 Personhal

The SS0O will verify that decontamination stations are maintained in acceplable
condition and that decontaminating agents, equipment, and other materials—
including showers and clean work clothing—are adequately supplied. When
necessary, stations will contain an area where Health and Safety Division
personnel can assist in decontaminating individuals. All wash solutions shall be
disposed of appropriately. The integrity of clean areas shall be carelully
maintained.

11.3.2 Emergency Personnel Decontamination Facilities

Emergency shower facilities, capable of serving at least two individuals at a time,
shall be available for initial decontaminaetion of persons who have become
contaminated with highly caustic, strongly acidic, and/or highly radioactive
materials (100 nmrad/hour}. Appropriate medical and radiation safety personnel
assist in decontamination as needed. Emergency decontamination facilities shall
meet, and be used in accordance with, Health and Safety Division requirements,

11.4 Decontamination Methods

Specific decontamination methods will be determined individually for each site,
Cost, availability, and ease of implementation will influence the choice of method,
but the primary determinanis are (1) effectivenass for the specific substances
involved and (2) iowest possible level of health or safety risk from the method
#tself. Typical methods are removal and inactivation.

Removal
. Contaminani removal
- Water rinse (pressurized or gravity-flow)
- Chemical Jeaching and extraction
- Evaporation/vaporization
- Pressurized air
. Scrubbing/scraping (using brushes, scrapers, or sponges and
water-compatible solvent cleaners)
- Pressurized steam
- Removal of contaminated surfaces
- Disposal of deeply permeated materials, e.9., clothing, floor mats,
and seals)
- Disposal of protective coverings/coatings

Inactivation
. Chemical detoxification
- Halogen stripping
- Neutralization
- Cxidationfreduction
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- Thermal degradation
. Disinfectionstetlizalion
- Chemical disinfection
- Dry heat sterilization
. Gasfvapor sterilization
trradiation
- Steam sterilization

1

11.4,1 Physical Removal

The preferred ways of physically removing gross contamination are rinsing,
scrubbing or Scraping/wiping off, and evaporation. Rinsing' removes
contaminants through dilution, physical aftraction, and solubilization. Continuous
rinsing with a large volume of solution is the most effective method, but multiple
rinses with clean solution is more effective than a single rinse of the same tolal
volume. Methods involving high pressure and/or heatl {pressurized air, steam)
should be used only when necessary and with caution, becatse they can spread
contamination and cause burns. Loose contaminants, many kinds of adhering
contaminants, and volatile liquids can be removed by physical means.

« Loose contaminants. Dusts and vapors that cling to equipment and
workers of become trapped in small openings, such as the weave of clothing
fabrics, can be removed with waler or a liquid rinse, Removal of
electrostatically attached materials can be enhanced by coating the clothing
or equipment with antistatic solutions (available commercially as wash
additives or anfistatic sprays).

= Adhering contaminants. Some contaminants adhere by forces other than
electrostatic aftraction. Adhesive qualities vary greatly with the specific
contaminants and with temperature., Coniaminants such as glues, cements,
resins, and muds have much greater adhesive properties than elemental
mercury; these are difficult to remove by physical means such as scraping,
brushing, and wiping. In many cases, removal ¢can be enhanced through
solidification—either moisture removal (adsorption or absorplion, using
powdered lime, ground clay, cal litter, etc.), freezing (e.g., dry ice or ice
water), or chemical reaction (polymerization catalysts and chemical
reagents).

« Volatile liquids. Volalile liguid contaminants can be removed from PC or
equipment by evaporation (which can be enhanced with steam jets} followed
by a water rinse. With any evaporation or vaporization process, care must
be taken to prevent worker inhalation of the vaporized chemicals.

11.4.2 Chemical Removal

Physical removal of gross contamination should be followed by washing or
rinsing with a chemical cieaning solution. These solulions typically employ either
solvenis or surfactants,

Soivent-based cleaners dissolve surface contaminants. It is important that the
solvent be chemically compatible with the equipment being cleaned, especially in
the case of personnel PC, Some organic solvents are flammable or potentially
toxic,
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Halogenated solvents are generally incompatible with PPE and are foxic. They
should be used for decontaminalion only in extreme cases, when other cleaning
agents will not remove the contaminant,

Care must always be taken in using flammable or toxic solvents, as well as in
disposing of them,

Table HI-9 provides a general guide 1o the solubllity of several contaminants in
four types of solvents: walter, dilute acids, dilute bases, and organic solvents.
Because of the potential hazards, decontamination using chemicals should only
be performed if recommended by an industrial hygienist or other qualified health
professional.

JABLE Il-2
GENERAL GUIDE TO CONTAMINANT SOLUBILITY

Solvent Soluble Contaminants
Water Low-chain hydrocarbons, inorganic
compounds, salts, some organic
acids and other polar compounds
Dilute acids Basic  {caustic} compounds,
amines, hydrazines
Dilute bases Acidic compounds, phenols, thios,
—delergent some nitro and  sulfonic
—s0ap compounds
Organic solvents® Nonpolar compounds {e.g., some
—alcohols organic compounds)
—gthors
—katones
—aromatics
—  shaight-chain alkanes
{e.g., hexane)
—common petroleum
products {e.g., fuel oil,
kerosene)

BWARNING: Some organic solvents can permeate and/or degrade the PC.

Surfactants, such as household detergents, augment physical cleaning methods
by reducing adhesion forces between contaminants and the surface bsing
cleaned and by preventing redeposit of the contaminants. Some detergents can
be used with organic solvents 1o hasten the dissolution of contaminants and their
dispersal into the solvent,

Chermical disinfectants are a practical means of inactivating infectious agents.
Because siandard sterilization techniques are generally impractical for large
equipment and for personal PC, however, disposable PPE is recommended for
workers who may come into contact with infectious agents.

The effectiveness of chemical decontamination should be checked by random
sampling and analysis of the final rinse solution.
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11.2 Personnel

All personnel leaving the exclusion zone of a site must be decontaminated to
remove any harmful chemicals or infectious organisms that may have adhered to
them. Decontamination methods either (1) physically remove conlaminants,
{2) inactivate contaminants by chemical detoxification or disinfection/sterilization,
or (3} remove contaminants by a combination of both physical and chemical
means.

The S80 is responsible for enforcing the decontamination plan,
11.2.1 Radivlogieal Decontamination

Persons leaving any area in which they could have become contaminated from
radioactivity (including radiological buffer areas eslablished for contamination
control be excluding areas containing only radionuclides such as tritium, that
cannot be detected using hand-held or aulomatic frisking equipment) shall frisk
for contamination,

The frisking equipment used should be capable, under laboratory conditions, of
detecting total contamination at least to the values specified in Table 110,
Automatic monioring units that meet this requirement are recommented.

If contamination {other than noble gases or natural background radicactivit- is
detected on the skin or clothing of any individual, that individual should pe
promptly decontaminated.

11.3.3 Equipment

Before being allowed off site, tools and equipment contaminated with removable
radioaclive and chernical materials will be decontaminated at the field location.
Any that cannot be adequately field-decontaminated (1o below applicable limits)
may, with the approval of the HSPL, be appropriately packaged and removed fo
a decontamination facility.

11.4.3.2 Equipment

Contaminated tools, equipment, and maierials (i.e., those having removal or total
radioactivity above the levels in Tabie [ii-10) must be decontaminated in
accordance with approved procedures, Any item that cannot be decontaminated
promptly shalt be posted as specified in AR 3-7.

Radiological Work Permits and technical work documents shall include
provisions to control contamination at the source, to minimize the amount of
decontaminated needed; 7777

LEFT OFF EDITING HERE....
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JABLE lll-10
MINIMUM REQUIRED DETECTION LIMITS® FOR RADIONUCLIDES

Total
RNuclide Removable (fixed + removable)
(dpm/100 cm?)be {dpm/100 cm?)

1 000 alpha 5 000 alpha
Natural uranium, uranium-236,
uranium-238, and associated
decay products
Transuranics, radium-226, 20 500
radium-228, thorium-230,
thorium-228, protactinium-231,
actinium-227, iodine-125, and
iodine-128
Natural thorium, thorium-232, 200 1000
strontium-80, radium-223,
radium-224, uranium-232,
iodine-1286, iodine-131, ax!
iodine-133
Beta-gamma emitiers (nuclides 1 000 bela-gamma 5000 beta-gamma
with decay modes other than
alpha emission or spontaneous
fission) excepl strontium-90
and others noted above.
includes mixed fission products
containing strontium-80
Tritium organic compounds, 10 000 10 0G0
surfaces contaminated by HT,
HTO, and metal tritide asrosols

aThe limits in this table apply to radicactive contamination deposited on but
nof incomporated into the interior of the contaminated itam. Where
contamination by both alpha-and beta-gamma-emitting nuclides exists, the
limit established for each applies independently.

bDirect scan surveys are used to measure tofal residual contamination levels.
if they are below the values for removable contamination, decontamination is
not required {except in the case of iransuranics, radium-228, actinium-227,
thorium-228, thorium-230, protactinium-231, and alpha emiiters. If they
exceed these values, the amount of removable material per 100 cm? of
surface area is delermined by swiping the area with dry filter or soft absorbent
paper, using moderate pressure, and measuring the radioactive material on
the swipe with an appropriate instrument of known efficiency. For objects with
a surface area less than 100 cm2, the entire surface is swiped (the activity per
unit area is based on the aciual surface area).

©The levels may be averaged over 1 m2 if the maximum activity in the area of

100 cm? is less than three times the quide valyes,
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11.3.4 Chemical

Chemical decontamination is performed in accordance with the product labels.
Random sampling and analysis of final rinse solutions may be performed to
check the effectiveness of the decontamination procedures,

11.4 Waste Management

Fluids and materials resulting from decontamination processes will be contained,
sampled, and analyzed for conlaminants. Those materials determined to be
contaminated in excess of appropriate limils are packaged in approved
containers and disposed of in accordance with EM Division procedures.

12.0 EMERGENCIES
i2.1 Introduction

Emergency response, as defined by OSHA regulation 28CFR 1910.120, will be
handled by Labomatory personnel, ER coniractors are responsibie for developing
and implemenling their own emergency action plans as defined in OSHA
regulation 29CFR 1910.38a.

12.2 Emergency Action Plan

An emergency action plan provides emergency information for conlingencies that
may arise during the course of field operations. 1 provides site personnel with
instructions in the appropriate sequence of responses in the event of gither site
emergencies or nonsite emergencies, The following elements, at a minimum,
shall be included in the written plan:

« emergency escape procedures and emergency escape routes;

« procedures lo be followed by personnel who remain 1o operate critical
equipment before they evacuate;

procedures to account for all employeas after evacuation;

rescue and medical duties for those who are to perform thern;

names of those who can be contacted for additional information on this plan;
alarm system that complies with 1910.165;

types of evacuation to be used;

iraining 1o assist in evacuation;

dissemination of emergency action plan to employees initialty, whenever the
plan changes; and

« agreement with local medical facilities to treat injuriesflinesses.

B # & & * @

12.3 Emergency Response Plan

This section describes the emergency response plan, contingency plans for
specilic types of emergencies, actions required by the Laboratory in the avent of
a release of radicactive and/or foxic materials, and requirements for notification
and documentation of emergencies. Additional references for this section
include Laboratory AR 1-1, AccidenVIncident Repotting: AR 1-2, Emergency
Preparedness; AR 1-8, Working Alone; and TB 101, Emergency Preparedness.
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The S80, with assistance from the field team leader, will have the responsibility
and authority for coordinating all emergency response activities until the proper
authorities arrive and assume control. A copy of the emergency response plan
will be available al the site at all times, and all personnel working at the sile will
be familiar with the plan,

The following sections describe the elements of the emergency response plan for
this OU. The detailed plan will be part of the SSHSP.

12.3.1 Emergency Contacts

The names of persons and services 1o contact in case of emergency will be
provided in the SSHSPs. This emergency conlact form will be completed by the
880 before field work begins and will be copied and posted al the sie in
prominent locations, Two-way radic communication will be maintained at remote
sites when possible.

1232 She Map

A copy of the site map will be modified to indicate the following areas of
importance in the emergency response pian;

hazardous areas (especially potential IDLH atmospheres),
 site terrain (topography, buildings, barriers);

site accessibility by road and air (indicating current detours);

work zones/work crew locations;

surrounding population/environment;

shelters and muster areas; and

evacuation routes.

Current maps of evacuation and emergency facilies will be included in the
SSHSPs and will be posted on-site at conspicuous locations.

12.3.3 Site Security and Control

in an emergency, the field team leader (or a designee) is responsible for
controfling the entry of personnel info hazardous areas and accounting for all
individuals on-site. Depending on the nalure and size of the area, a checkpoint
will be established in advance for control, The buddy system will remain in effect
at all times for personnel working on-sife. if a security problem occurs, one short
blast will be sounded from an air homn, and fiekl team members will remain in
place to awatlt instructions from security.

12.3.4 Communications

internal communication refers 10 communication belween field team members,
The objectives of intemal communication are 1o alert workers to danger, convey
safety information, and maintain sfle confrol. Routing communications will
depend on the area represented by the work zones and the tasks associated
with that area. Where there is subslantial distance between the workers
providing support and the workers conducting sampling aclivities, two-way radio
communication will be employed. A set of predetermined hand signals will be
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used if radio communication fails. This contingency is especially impontant for
workers wearing Levels A, B, and C protective equipment.

Emergency communication will also be established for the site. Three long
blasis from an air hom will notify field team members of the following conditions:

major fire,

major release of hazardous substances,
minor fire of release, or

security problem.

B % % ¥

A description of all signals will be posted at the sile in a prominent location.

External communication will be necessary to request assistance or to notify the
appropriale authorilies about hazardous conditions thalt may impact public or
environmental safety. The names and phone numbers of appropriale contacts
will be posted in a prominent location. A cellular telephone will be available on-
site. All site personnel must be informed of its location.

Communication protocols will be explained at the daily tailgale safety meetings
and reviewed at least once a week for the duration of sampling activilies,

12.3.5 Evacuation Routes and Procedures

if a fire, explosion, or release of poleniially hazardous malerials occurs, field
team members may need 1o refreat 1o a muster area or evacuate the site.
Procedures for evacuation will depend on the nature and size of the area under
investigation. Field ieam members will assemble at a predesignated musier site
if an evacuation is necessary.

It the area is relatively small and/or unconstrained, field team members will be
able to exit the exclusion zone at the most convenient point, preferably in the
upwind direction. Areas that are expected to be safe will be indicated on the site
map. At sites in which a relatively large exclusion zone exists or in areas that
are constrained in some way (e.g., surrounded by a fence, located within a
trench, bordered by siteep cliffs), evacuation routes will be established in
advance and illusirated on the site map, [n either case, all field team mermnbers
will report to a designated checkpoint to be accounted for by the field team
leader. All field team members will be informed of the evacuation procedures.

12.3.6 Emergency Equipment and Supplies

The SSOC {or designee) will be responsible for maintaining emergency equipment
and for restocking supplies. The lype and amount of emergency equipment will
be selected on the basis of the potential hazards.

12.4 Specific Emergencies

12.4.1 Fire/Explosion

For fires or explosions, evacuation will be signaled by three long blasts. Field
team members will report to a specified location {such as evacuation vehicles)
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and proceed away from the fire. Field team members will meet and be counted
at a designated muster area. One individual will locate the nearest phone at a
safe distance and call the Los Alamos County Fire Department at 811. If an
explosion occurs, all personnel will be evacuated and no one will re-enter the
work arga until { has been cleared by Laboratory explosives safety personnel,

12.4.2 Radiation/Chemicaf Expesures

A release of potentially hazardous matenials will be indicated by three long blasts.
All personnel will assemble at the designated muster area and be counted by the
field team leader (or a designee). The SSO will issue further instructions,

Three iong blasts will alert field team members 1o a major release involving
hazardous or radioactive malerials, Field teamn members will meet at a
predetermined muster arga on the basis of wind direction. A poriable wind sock
or streamer wili be positioned at sach site. [f the source of the release Is directly
upwind, field feam members will move to the exit and away from the plume.
Once the team achieves a safe distance, the field 1eam leader and S50 will
account for all site personnel. The S0 will determine a further course of action.

Exposure 1o radiation and/or chemicals will be reporied to the Laboratory's
Qccupational Medicine Group HS-2. The Los Alamos County Medical Center will
be notified of life-threatening or serious exposires,

12.43 Injuries

Trained personnel may treat minor injuries on-site. Seriously injured victims will
be transported to a medical facility as soon as possible. The Los Alamos County
Fire Department provides emergency transport services.

If an injured person has been contaminated with chemicals, decontamination will
be performed only if it wiii not aggravate the injury. Seclion 11 discusses
emergency deconlamination,

12.4.4 Vehicle Accidents/Property Damage

In addition to the required police report, a vehicle accident report must be filed in
accordance with DOE. These requirements are described in Section 10.4,
injuries incigred in an accident will be freated in the manner described in
Section 11.0.

12.6 Provisions for Public Health and Safety

Emergency planning is presenied in the Laboratory's ES&H Manual (LANL 1880,
0335). The Laboratory identifies four situations in which hazardous materials
may be released into the environment. These categories are founded in pan on
Emergency Response Planning Guideline (ERPG) concentrations developed by
the American Industrial Hygiene Association and on the basis of the maximum
concentration of toxic material that can be tolerated for up to 1 hour.

The types of emergencies are defined as follows:
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= Unusual Event. An event that has occurred or is in progress that normally
would not be considered an emergency but that could reduce the safety of
the facility. No potential exists for significant releases of radioactive or toxic
materials off-site.

» Site Alert. An evenl that has occurred or is in progress that would
substantially reduce the safety level of the facility. Off-site releases of toxic
materials are not expected to exceed the concentrations defined in ERPG-1.

« Site Emergency. An evenl that has occurred or is in pregress that involves
actual or likely major failures of facility functions necessary for the protection
of human health and the environment. Releases of toxic materials 10 areas
off-site may exceed the concentrations described in ERPG-2.

» General Emergency. An eveni that has occurred or is in progress that
substantially interferes with the functioning of facility safety systems.
Releases of radicactive materials to areas off-site may exceed protective
response recommendations, and toxic materials may exceed ERPG-3.

12.6 Notification Requirements

Field team members will notify the SSO of emergency situations, who will notify
the appropriate emergency assislance personnel (e.g., fire, police, and
ambulance), the OUPL, the HSPL, the Laboratory Health and Safety Division
Office according to DOE Order 5500.2 (DOE 1991, 0736), and DOE
Albuquerque Operations Office (AL) Order 5000.3 (DOE/AL 1991, 0734). The
Laboratory Health and Safety Division Office is responsible for implementing
notification and reporting requirements according to DOE Order 5484.1 (DOE
1990, 0773).

12.7 Documentation

An unusual occurrence is any deviation from the planned or expected behavior or
course of events in connection with any DOE or DOE-controlled operation if the
deviation has environmental, safety, or health protection significance. Examples
of unusual occurrences include any substantial degradation of a barrier designed
to contain radioaclive or toxic materials or any substantial release of radioactive
or toxic materials.

The Laboratory principal investigator will submit a completed DOE Form F
5484 X for any of the foliowing accidents and incidents, according to Laboratory
AR 1-1:

» Occupational Injury. An injury such as a cut, fracture, sprain, or
amputation that results from a work accident or from an exposure involving a
single incident in the work environment. Note: Conditions resulting from
animal bites, such as insect or snake bites, or from one-time exposure 1o
chemicals are considered injuries.

» Occupational lliness. Any abnormal condition or disorder, other than one
resulting from an occupational injury, caused by exposure to environmental
factors associated with employment. It includes acute and chronic illnesses
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or diseases that may be caused by inhalation, absorption, ingestion, or direct
contact with a toxic material.

Property Damage Losses of $1,000 or More. Regardiess of fault,
accidents that cause damage o DOE property or accidents wherein DOE
may be liable for damage to a second party are reportable where damage is
$1.000 or more including damage to facilities, invenlories, equipment, and
propetly parked motor vehicles but excluding damage resulting from a DOE-
reporied vehicle accident,

Government Motor-Vehicle Accidents With Damages of $150 or More
of Involving an injury. Unless the government vehicle is not at fault or the
occupants are uninjured. Accidents are also reportable 1o DOE if:

« damage to a government vehicle not properly parked is greater than
or equal to $250;

« damage to DOE property is greater than or equal to §500, and the
driver of a government vehicle is at fault;

« damage o any private property or vehicle is greater than or equal 10
$250, and the driver of a government vehicle is at fault; or

» any person is injured, and the driver of a government vehicle is at
fauf,

The HSPL will work with the OUPL and the field team leader to ensure that
health and safety records are maintained with the appropriate Laboratory group,
as required by DOE orders. The reports are as follows:

*

DOE-AL Order 5000.3 (DOE 19890, 0253), Unusual Occutrence Reporting
DOE Form 5484.3, Supplementary Record of Occupational Injuries and
Hinesses, DOE Order 5484.1 (DOE 1980, 0733)

DOE Form 5484 4, Tabulation of Property Damage Experience, Attachment
2, DOE Order 5484.1 (DOE 1990, 0733)

DOE Form 5484.5, Report of Properly Damage or Loss, Attachmert 4, DOE
Order 54841 (DOE 1980, 0733)

DOE Form 5484.6, Annual Summary of Exposures Resuling in internal
Body Depositions of Hadioactive Materials, DOE Order 5484.1 (DOE 1890,
0733)

DOE Form 5484.8, Termination Occupational Exposure Repor, Attachment
10, DOE Order 5484.1 (DOE 1950, 0733)

DOE Form OSHA-200, Log of Occupational Injuries and llinesses,
Attachment 7, DOE Qrder 5484.1 (DOE 1990, 0733)

DOE Form EV-102A, Summary of DOE and DOE Coniractor Occupationat
Injuries and llinesses, Attachment 8, DOE Order 5484.1 (DOE 1990, 0773)
DOE Form F5821.1, Radioactive effluent/onsite discharges/unplanned
releases; Attachment 12, DOE Order 5484.1 (DOE 1990, 0773)

Copies of these reports will be stored with the appropriate Laboratory group.
Specific reporting responsibilities are given in Chapter 1, General ARs, of the
Laberatory £ES8&H Manual (LANL 1990, 0335),

13.0 PERSONNEL TRAINING
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13.1 GET and Site Orientation

Al Laboratory employees and confractors must successfully complste
Laboratory general employee training (GET). GET training is performed by the
Health and Sately Division and is offered weekly. The OUPL is responsible for
scheduling GET training for coniractors.

13.2 Visitors

Visitors to the site shall receive a safely briefing by the S50. VisHors should not
be permitied in the exclusion zone unless they have been frained, fit-tested, and
medically approved for respirator use. Other visitors may not enter the exclusion
zone. They may observe site conditions from the clean area, using binoculars
for example.

13.3 OSHA Requirements

OSHA's HAZWOPER standard (28 CFR 1910.120} reguiates the health and
safety of employees involved In hazardous waste operations. This standard
requires training commensurate with the level and function of the employee,
Persons shall not participate in field activities until they have been trained to a
ievel required by their job function and responsibility. The SSO is responsible for
ensuring that all persons entering the exclusion zone are properly trained.

13.3.1 Pre-Assignment Training

At the time of job assignment, all general site workers shall receive a minimum of
40 hours of initial instruction off-site and a minimum of 3 days of actual field
experience under the direct supervision of a trained, experienced supervisor.
Occasional site workers shall recelve a minimum of 24 hours of Initial instruction,
Workers who may be exposed to unique or special hazards shall be provided
additional training. The level of training provided shall be consistent with the
employee's job function and responsibilities,

13.3.2 On-Site Management and Supervisors

On-site management and supervisers direclly responsible for or who supervise
employees engaged in hazardous waste operations shall receive training as
provided in Section 13.3.1 and at least 8 hours of speciaiized training on
managing such operations at the time of job assignment.

13.3.3 Annual Refresher

All persons identified in Sections 13.3.1 and 13.3.2 shall receive 8 hours of
refresher training annually.

13.3.4 Emergency Response Personnel
Persons responsible for responding to hazardous emergency situations that may

expose them to hazardous substances shall be irained on how to respond to
expected emergencies.

RFI Work Plan, O} 1132 [TA-35) ii-48 June 18483



Annex III Health and Safety Plan

. JABLE 1ti-10
TRAINING TOPICS

Initial Weekly Periodic as
site- warranted
speocific

X Site Health and Safety Plan, 29 CFR

1910.120{e}(1)

Site Characterization and Analysis,

29 CFR 1810.120(1)

Chemical Hazards, Table 1

Physical Hazards, Table 2

Medical Surveillance Requirements,

29 CFR 1910.120(f)

b 4 Symptoms  of Overexposure to

Hazards, 28 CFR 1910.120{e){(1){vi)

Site Control, 28 CFR 1910.120(d)

Training Requirements, 28 CFR

1810.120{g)

Engineering and Work Practice

Controls, 26 CFR 1910.120(g)

Perscnal Protective Equipment, 29

CFR 1910.120(g), 29 CFR 1910.134

. Respiratory  Protection, 29 CFR
1910.120(g), 29 CFR 1810.134,

ANS| 288.2-1980

Overhead and Underground Utilities

Scaffolding, 29 CFR 1910.28(a)

Heavy Machinery Safely

Forklifis, 28 CFR 1910.27{d)

Tools

Backhoes, Front End Loaders

Other Equipment Used at Site

Pressurized Gas Cylinders, 29 CFR

1910.101(b)

Decontamination, 29 CFR

1910.120(k)

Air Monitoring, 28 CFR 1910.120(h)

Emergency Response Plan, 29 CFR

1910.120()

X Handling Dmms and  Other

Containers, 29 CFR 1910.120()

Radioactive Wasles

Explosive Wastes

Shock Sensitive Wastes

Flammable Wastes

Confined Space Entry

iumination, 28 CFR 1910.120{m})

Buddy System, 29 CFR 1910.120(a)

Heat and Cold Stress

Animal and insect Bites
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13.3.5 Sile-Spscific Training

Prior to granting site access, personnel must be given site-specific training.
Attendance and understanding of the site-specific training must be documentad.
A weekly health and safely briefing and periodic training {(as warranted) will be
given. Training should include the fopics indicated in Table 13.1 in accordance
with 26 CFR 1910.120 (ij(2)(1).

13.4 Radiation Safety Training

Basic radiation worker training is required for ail employees (radiation workers)
(1) whose job assignmenis involve operation of radiation-producing devices,
{2) who work with radicactive materials, (3} who are likely to be routinely
occupationally exposed above 0.1 rem (0.001 sieveri) per yesar, or {4} who
require unescorted entry infc a radiological area. This training is a 4-hour
extension to GET for new employees.

Radiation protection training is required for all Laboratory employees,
contractors, visiting scientists, and DOE and Depariment of Defense personnel,
This is a 1-hour presentation as part of GET.

13.5 Hazard Communication
Laboratory employees shall be trained in accordance with Health and Safety

Division requirements. Contractors shall provide training to their employees in
compliance with OSHA 29 CFR 1910.120.

13.6 High Explosives Training

At PRSs where high explosives are known or suspected 1o be present, additional
safety training may be required,

13.7 Site-Specific Training

Site-specific training will be provided to all personnel working at the site. Daily
lailgate safety meetings will be used to update workets about changes in the
QUHSP and to reinforce knowledge of safe work practices.

13.8 Recornds

Records of training shall be maintained by the Healih and Safety Division and in
the project file to confirm that every person assigned 1o a task has had adequate
training for that task and that every employee’s training is up-to-date. The 550
or his designee is responsible for ensuring that persons entering the site are
properly trained,

Site access will be controlled such that only verified team members and
previously approved visilors will be allowed in work areas or areas confaining
potentiaily hazardous materials or conditions. Special passes or badges may be
issued. There are two types of visilors: those that collect samples and those
who do not, '
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Any visitors who are on-site to collect samples or spiit samples must meet all the
health and safety requirements of any field sampiing team for that site, Visitors
must comply with the provisions of the SSHEP and sigh an acknowledgment
agreement to that effect. In addition, visitors will be expected to comply with
relevant OSHA requirements, such as medical meniloring, Waining, and
respiratory protection.

The following rules govern the conduct of site visiiors who will not be collecling
samples. The sile visitor will:

Report to the SSO upon arrival at the site.

Loginfoul upon entry/exit lo the sile.

Recelve abbreviated site training from the 850 on the following topics:
site-gpecific hazards,

site protocol,

emergency response actions, and

musler areas,

Not be permitted to enter the exclusion zone.

Receive escort from SSO or other trained individuals at all times.

*« N & % F ¥ = B &

)it a visilor does not achere to these requirements, the 8SO will request the
visitor to leave the site. All nonconformance incidents will be recorded on the
site log.
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Records Management Project Plan Annex IV

This work plan will follow the records management program plan provided in
Annex 1V of Revision 2 of the Installation Work Plan {LANL 1892, 0768). (This
sentence is the complete text of Annex IV.}

Relerences for Annex IV
LANL (Los Alamos National Laboratory), Novermnber 1582, “Installation Work
Pilan for Environmenial Restoration,” Revision 2, Los Alarmos National

Laboratory Report LA-UR-82-3795, Los Alamos, New Mexico. (LANL 1992,
0768)
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Annex 'V Community Relations Project Plan

This work plan will follow the community relations program plan provided in
Annex V of Revision 2 of the Installation Work Plan (LANL 1992, 0768). The ER
Program's public reading room is located at 1450 Central Avenue, Suite 101, Los
Alamos, New Mexico. The community relations project leader can be reached at
{505) 665-5000 for additional information. (This paragraph is the complete text
of Annex V.)

References for Annex V
LANL (Los Alamos National Laboratory), November 1992. “Installation Work
Plan for Environmental Restoration,” Revision 2, Los Alamos National

Laboratory Report LA-UR-92-3795, Los Alamos, New Mexico. {LANL 1992,
0768}
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Appendix A Engineering Drawings and SOPs

Los Alarmos

Los Alamos National |_aboratory
Los Alamos New Mexico 87545 memora ndu m

o G. Gould, MEE-4, M§S G787 BAIE November 16, 1892
EROM W. Francis u{i‘fﬁ/ *4;':’“ SAai STOP/TELEPHONE J495/7-3331

SYSAROL

BUBRIECY

EES15-92-642

LIST OF DRAWINGS REVIEWED TO OBTAIN INFORMATION ABOUT THE
SOLID WASTE MANAGEMENT UNITS AT TA-39

The following lists of drawings are categorized by Architex/Engineer and were used by

me to locate and write a short history for each Solid Waste Management Unit at TA-38.

1.

32

Holmes & Narver
Title - Pulsed Power Assembly Building
Lab Job - B604-39

A/E Drawing No. LANL Drawing No.
G-1 Sheet 1 of 13 Eng-C 45527

C-1 Sheet 2 of 13

The Zia Company

a. Title - Separation of Film Processing Water and Domestic Sewage - Bldg. 2, TA-
Lab Job - None

AJE Drawing No. LANL Drawing No.
Z-4504 Sheef 1 of 1 None

b. Title - Tech Area Sepfic Tank Improvements

Lab Job - None

AJE Drawing No. LANL Drawing No.
Z-4504 1B None

W. F. Turney & Associates
Title - TA-38, Ancho Canyon Site - Seepage Pit Detail and Sewage Systemn

improvemerts

Lab Job - None

A/E Drawing No. LANL Drawing No.
LA-MY-M14 Sheet 16 of 18 None

LA-MY-M15 Eheet 17 of 18 None

Max Fiato - Jason Moore
Title - Buildings and Fagcilities, TA-39, Project-A

Lab Job - 776
AE Drawing No. LANL Drawing No.
LA-1 - 1/2 Sheet 2 of 73 Eng-C 11058
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G. Gould -2-
EES15-92-642

5.

Pan American World Services, inc.
Title - Utilities - Sewer System, TA-39
Lab Job - None
AJE Drawing No,

R-8008 SE-47

Los Alamos Scientific Laboratory

A. Title - Material Waste Area, Area Y, TA-39

Lab Job - 1757
Drawing No.
Eng-R3562
Eng-R4480 «
B. Title - Light Gas Gun Facility
Lab Job - 3438-39
Drawing No.
Eng-C31681
Eng-C36117
Eng-C36162

C. Title - Buildings and Facilities, TA-39

LabJob- 776
Drawing No.
t£ng-C11113 thru C11129

D. Title - Storage Area Remodeling, Bidg. AC-2

Lab Job - 5553-39
Drawing No.
Eng-C42895

E. Parking Area and Drainage Improvements, TA-39

Lab Job - 3672-39 {7)
Drawing No.
Eng-C35524 (7?)
F. Utility Location Plan, TA-39
Lab Job - 1438
Drawing {o.
Eng-R1423 thru R1437

L.os Alamos National Laborator)é
Title - Structure Location Plan, TA-39
Lab Job - None
Drawing No.
Eng-R5120 (10/28/83)
Eng-R5120 (07/25/89)

WCF:b

cy. Bill Wheat, MEE-4, MS G787

Brad Wilcox, EES-15, ME J485

RF1 Work Plan, OU 1132 (TA-39)

November 17, 1992

LANL Drawing No.
None

Sheet No.
1of1

Sheet No.
1 of 1
1o0t2
4 of 14

Shest No.
57 thru 73

Sheet No.
10f7

Sheet No.
tof2

Sheet No.
1 thru 15

Sheet No.
2of2
1thru B

June 1853
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Appendix A Engineering Drawings and SOFs
LIST OF ER PROGRAM SOPs 7O BE USED
IN PHASE | RFI AT OU 1132

SOP-01.01 General Instructions for Field Investigations

S0OP-01.02 Sample Containers and Preservation

SOP-01.03 Handling, Packaging, and Shipping of Samples

SOP-01.04 Sample Control and Field Documentation

SOP-01.05 Field Quality Control Samples

SOP-01.086 Management of RFl-Genaraled Wastes

SOP-02.07 General Equipment Decontamination

S50P.02.17 Near Surface and Soil Sample Screening for
Low-Energy Gamma Radiation Using the FIDLER

SOP-03.02 General Surface Geophysics

S0OP-03.08 Geomorphic Characterization

S0OP-04.01 Drilling Methods and Drill Sits Management

SOP-04.02 Excavating Methods

S0P-04.03 Test Pit Logging, Mapping and SBampling

SOP-04.04 General Borehole Logging

SOP-05.01 Monitor Well Construction

SOP-08 .02 Well Development

SOP-06.01 Pumping of Wells for Representative Sampling of
Groundwatet

SOP-08.03 Sampling for Volatile Organics

- 80OP-06.07 Soil Moisture Measurement
- SOP-06.09 Spade and Scoop Method for Collection of Soil Samples

S0P-08.10 Hand Auger and Thin-Wall Tube Sampler

SOP-06.11 Stainless Steel Surface Soil Sampier

SCOP-09.03 Operation of the Siemens X-Ray Diffractometer

SOP-09.04 Calibration and Alignment of the Siemens Diffractometer

SOP-09.05 Clay Mineral Separation for X-Ray Diffraction Analysis

SOP-10.01 Screening for PCBs in Sol

SOP-10.04 Total Alpha Surface Contamination Measurements

S0P-10.06 Screening Soil Samples for Alpha Emitters

SOP-11.01 Measurement of Bulk Density, Dry Density, Water
Content, and Porosity in Soil

$0OP-11.02 Particle-Size Distribution of SoilRock Samples

S0P-11.04 Soil and Core pH

SOP-11.05 Total Organic Carbon

SOP-11.06 Cation Exchange Capacity

SOP-12.01 Field Logging, Handling, and Documenting Borehole
Materials

S0P-12.02 Transport and Receipt of Borehole Sampling by the
Curatorial Management Facility

SOP.-TBW Detecting High Explosives with the LANL M-1
Explosives Test Kit

SOP-TBW Detecting Combustible Gases

SOP-TBW Beta-Gamma Radiation Measurements Using a Geiger-
Mueller Delector (Micro-R Meter)

SOP-TBW Preparation of Soil Samples for Analysis
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Appendix B Field Sampling Protocols

. 1.0 FIELD OPERATIONS MANAGEMENT

As indicated in the Project Management Plan (Annex [), multiple field-
investigation teams will be operating concurrently during the RFl. Each team will
have individual responsibilities for health and safety, sample identification,
sample handling and chain of custody, and related activities.  Other
responsibilities may be shared across field teams, such as sample collection,
field surveys, field screening, or equipment decontamination. LANL ER-SOPs to
be followed for this field investigation are listed in Appendix A. (See
Environmental Restoration Standard Operating Procedures [LANL 1991, 0411]
for the complete text of these SOPs.) Al field teams should follow the general
instructions found in ER SOP-01.01. All sampling and analysis operations
carried out will be covered by an approved SOP.

1.1 Health and Safety

Annex |l presents the Health and Safety Pian for all field activities at TA-39.
The plan gives OU-specific information on known and/or suspected contaminants
and the personnel protection required for different activities. Samples acquired
under this RFI work plan will be screened at the point of collection to identify the
presence of gross contamination or conditions that may pose a threat to the
health and safety of field personnel. The techniques described in Section 2.2
below, Field Screening, will be used. In particular, each sample or sampling
location will be monitored for gross alpha and for gross beta-gamma radiation. in
addition, during sampling of Aggregates 1 and 4, the air in the open borehole will

. be moniored routinely for organic vapors and combustible gases. Cerain
samples from all aggregates may he screened for HE.

1.2 Archaeological and Ecological Evaluations

In accordance with NEPA regulations, archaeological and ecological evaluations
will be performed in all areas where the surface or subsurface is to be disturbed
or vegetation is 1o be removed. The Laboratory's ES&H Queslionnaire process
will guide the evaluations, and depending on the results, a DOE Environmental
checklist for either categorical exclusion or environmental assessment will be
completed, (See Chapters 3 and 4.)

1.3 Support Services

Suppont services during the field investigations will be provided by Laboratory
groups, including ENG-3, ENG-5, Johnson Controls, and contractors. Existing
job-ticket procedures will be used. The services provided will include, but not be
limited to, surveying locations of sampling points and drill holes; laying protective
pads for large sampling equipment; laying down gravel mulch; excavating with
backhoes and front-end loaders; excavating sampling plots; drilling cores;
moving pallets of containerized contaminants (e.g., from auger cuttings and
decontamination solutions); and setting up signs and warning notices around the
perimeter of the work area.
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1.4 Excavation Permits .

The Laboratory requires that a permit be obtained for any excavation or drilling
deeper than 12 in. HS-3 and Johnson Controls oversee the issuance of these
permits. The project leader {or designee) will schedule the acquisition of
excavation permits as appropriate for each phase of field work. The acquisition
procedure includes clearty marking in the field each area designated for
excavation or drilling.

1.5 Sampile Control, Documentation, and Coordination

Guidelines for sample handling (packaging. chain of custody, documentation,
etc.) are discussed in the Generic Guality Assurance Project Plan (QAPJP)
{LANL 1991, 0412), Sections 6.0 and 7.0. These aclivities are conducied
according to SOP-01.03 and SOP-01.04. Guidance on appropriate sample
containers and preservation techniques is given in SOP-01.02.

The ER Program has established a Sample Coordination Facilty in EM-9 to
ensure consistency for all investigations. The syslem is described in the Generic
GAPJP (LANL 1981, 0412).

1.6 Quality Assurance Samples

Field quality-assurance {QA) samples of several types are collected during a fieid
investigation. Each type of sample, and the reason for its collection, are given in
the QAP|P and detailed in SOP-01.05.

1.7 Equipment Decontamination

Decontamination is & quality assurance {good scientific practices) measure and a
safety precaution. It prevents cross-contamination among samples and helps
maintain a clean working environment for personnel. Equipment may be
decontaminated at the site or at special decontamination faciliies. Smaller
tems, such as sampling tools, are decontaminated by washing, rinsing, and
drying; larger equipment, such as machinery, vehicies, auger flights, and coring
tools used in borehole sampling, are steam-cleaned. The effectiveness of the
decontamination process is documented through laboralory analysis of rinsate
blanks. Decontamination fluids, including steam-cleaning fluids, are collected
and transferred to the liquid waste treatment plant where they are processed for
disposal (See Sec. 1.8, below). Decontamination procedures are described in
S0OP-02.07,

1.8 Waste Management

Wastes produced during sampling may include auger cutlings, excess sample
materials, excavated soil from trenching, decontamination and steam-cleaning
fiuids, and disposable equipment (such as wipes, protective clothing, and non-
reusable sample containers). Any of the following waste categories may be
encountered at TA-39: hazardous waste, low-level radicadtive waste, and mixed
waste. Hequirements for segregating, containing, characterizing. treating, and
disposging of each type and category of waste are provided in SOP-01.06. In
addition, waste-minimization practices (described in AppendixB of the IWP
[LANL 1882, 0768]) will be followed.

RFI Work Plan, Ol 1132 {TA-39) 8.2 June 1983



Appendix B Field Sampling Protocols

1.8 Monitoring Wells

Groundwater monitoring will be necessary for determining whether or not a
perched afiuvial roservoir exists al TA-38. To provide for monitoring, one or
more of the coreholes drilled for sampling will be cased with PVC to an
appropriate depth following extraction of the core, 10 allow access 1o the zone of
interest: the boundary between the alluvium and the underlying tuff. The bottom
25 # of the hole will be screened to aflow waler levels 10 be measured and
sarmples 1o be collected. The well{s) will be inspecled periodically for standing
waler. I water is present, the levels will be recorded—periodically or
continuously—over a 2-year petiod to document the effects of seasonal and
storm precipitation on water flow in the alluvium (particularly through and away
from the landfills). Monitoring wells will be Installed In accordance with SOP-
05.01 and will conform o EPA requirements for monitoring wells. No other
special well installation requirements apply.

Guidance on installation and sampling of the wells is given in Appendix M of the
WP (LANL 1992, 0788) as well as S0Ps-04.01, -05.01, -05.02, and -08.01.

2.0 FIELD SURVEYS, FIELD SCREENING, AND SAMPLE ANALYSIS
2.1 Field Surveys

These are primarily walking scans of the tand surface, using direct reading or
recording instruments. For TA-39, field surveys will include radiological survays
and, depending on the site, geophysical, geomorphological, seismic, and/or land
surveys. Typically, these surveys provide Level | data (see the WP,
Section 4.4.9 [LANL 1892, 0788], for a discuyssion of the EPA-established levels
of data classification}. Aithough negative results from field surveys are not
conclusive evidence of a complete absence of contaminants, positive resulis
obtained at an early stage can enable sampling fo be efficiently redirected.

2.1.1 Radiological Surveys
2.1.1.1 Gross Beta-Gamma

Field instruments available for beta-gamma surveys include micro-R meters and
Geiger-Mueller detectors. The preferred instrument is the micro-R meter, which
is capable of measuring to 5 mF/hr.  The surveyor camies the instrument at a
fixed height close to the ground sutface and, moving al a slow walking pace,
observes and records the rate-meter response. Measurements may also be
made al fixed points at ground level 1o detect localized sources. Measurements
are compared with reference measurements from a nearby location devoid of the
target radionucfides; an elevated reading may signify the presence of a
radioactive source, These surveys will be conducted according to an approved
LANL ER-SOP.
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2.1.1.2 Low-Energ: ‘amma

In addition 1o the gross beta-gamma surveys, low-energy gamma surveys can
provide information on the presence and distribution of radioactive materials.
Instruments commonly used for these surveys are the FIDLER, the PHOSWICH,
and the VIOLINIST. (The last, a modified version of the other two, can not ondy
locate the measurement point using a ranging system, but can record the
focation and the level of mdiation on electronic dala storage media) These
instrumenis are optimized for the detection of low-energy photons, such as the x
rays that accompany the decay of most heavy radiohuclides (e.g., uranium,
thorium). Any of these instruments may be used at TA-39. To scan the area for
the presence of radiation, the surveyor carries the instrument close to the ground
surface while observing the rate meter. Measurements are made at fixed points
on the ground surface lo detect localized sources or, in areas where sources
may be buried (such as a stream channel), in shallow profiles. In the latter case
the detector may be collimated to reduce the detection of stray radiation from
sources other than those in the profile. Low-energy gamma measurements are
made according lo SOP-02.17,

2.1.2 Geomorphic Surveys

Geomorphic characterization includes identification of landform features, stream
channels, drainage patterns, sites of active or potentially aclive surface erosion
or accumnulation, and potential infitration areas. The characterization will also
indicate soil series, colluvium and arificial fill, and degree of soil profile
development. The information from this characterization will be used o generate
a 1:36 000-scale map of TA.39 that emphasizes erosion and deposition areas.
Stream-channel descriptions will include bed material, deposflion zones, anxi
scour zones. Site maps, confour maps, and three-dimensional aerial
photographs aid in the on-site observation of features critical to an understanding
of the potential for contaminant movement. Guidance for conducting these
surveys is given in SOP-03.08.

2.1.3 Geophysical Surveys

Instruments that can detect anomalies may be used to locate buried objects or
features {such as metal, french boundaries, or other discontinuities) that may be
—r may indicate the presence of-—contaminants. A combination of geophysical
measuremenis may be required in order to estimate the locations of features of
interest. Whether any of the available techniques, or combination of taechniques,
will vield the desired results at TA-39 is unknown; some tnais will have to be
conducted to determine the usefulness of these surveys. The applicable SOP is
03.02,

2.1.3.1 Metal Detection
Metal objects can be detected by standard metal detectors if those objects are

on of near the soil surface. The operator typically walks along transect fines
spaced to cover the area as thoroughly as possible,
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For buried objects, an electromagnetic survey insfrument is used, The detection
capability of these instruments depends on the size and depth of burial of the
melallic object {the deeper the object, the Jarger it must be to enable detection).
For example, a 2-in.-diameter metal line can be detected as deep as 5 ft below
the surface. The survey is done along fransects or grids spaced according to the
estimated size and depth of objects thought to be buried in the area (such
objects may or may not be associated with—or be themselves—target
contaminants).

2.1.3.2 Ground-Penetrating Radar (GPR) Surveys

GPR may be used to locaté trenches and other large buried features. GPR
responds to discontinuities in subsurtace features (e.g., changes in porosity,
groundwater iable, bulk density} that can be used to help delineate the edges
and bollom of buried trenches and pils.

2.1.2.3 Resistivity Surveys

The resistivity (electrical conductivity) of most solls and rocks depends on the
conduction paths created by fluids in the pore spaces. Resistivity is influenced
by physical and chemical properties of the ground {for example, porosity,
saturation, and salinity) that affect the distribution and movement of
contaminanis. Measurement of differences in resistivity from aone location to
another, in combination with other measurements, can aid in detecting not only
conditions favoring contaminant presence and/or migration, but also trench
boundaries, perched groundwater, and some forms of buried waste,

2.1.3.4 Seismic Surveys

Seismic measuraments fumish data on the elastic and acoustic parameters of
the subsurface. The instrumenis are most sensitive to the mechanical proparties
of soll materials and to stratigraphy: they are relatively insensitive to chemical
makeup. Used in conjurction with other survey methods, seismic measurements
can help detect anomalies and disconlinuities ¢reated by buried wasles.

2.1.4 Land Survays

Land surveys will be used 1o (1} update maps of exisling structures and features,
{2) determine and document locations for sampling and for various
measurements (electromagnetic and seismic), (3) determine and document the
focation of concentrations of confaminants, and (4) document the locations of
farmer or buried structures.
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2.2 Field Scresning

Field screening measurements produce Level | and, where quantifative analysis
kKits are used, level 1l data (see Section 4.4.9 of the IWP). These
measurements are taken at the point of sample collection, in open boreholes,
and in excavations, to identify gross contamination and to assess conditions that
might affect the health or satety of fisld personnel. {Applications of screening for
personnel health and safety are discussed in Annex ill, Healthh and Safety Fian.}
Every sample taken at TA-39 will be screened for gross alpha and gross beta-
gamma radicactivity, and selected excavations and boreholes will be monitored
for combustible gases and organic vapors. A noninstrument form of sample
screening, fHthological logging (which may include photographs), will be
performed for certain coreholes.

In addition to fis role in identifying gross contamination or situations of concem
for health and safety, sample screening information can serve as a basis for
selecling samples for further analysis, deciding whether to do further sampling,
or determining what analyses shoukd ba done.

2.2.1 Radiological Screening

Certain field samples will be screened on site for gross beta-gamma and/or gross
alpha radiation to guide selection of samples for laboratory analysis. All samples
selected for laboratory analysis will be more specifically screened for radicactivity
by ER Sample Coordination Facility or analytical laboratory parsonnel.

2.2.1.1 Gross Beta-Gamma

Field samples are screened for gross beta-gamma radioactivity by means of a
hand-held Geiger-Mueller detector (Micro-R meter) or other appropriate detector
and rate meter. When held close 10 a sample or core, the instrument is capable
of identifying elevaled concentrations ¢f certain radionuchides (indicated by rate-
meter readings above instrument background levels). Because guantification of
the readings is difficult, they are best interpreted as gross indicators of potential
contamination. Gross bela-gamma aclivity will be measured in accordance with
an approved SOP.

2.2.1.2 Gross Alpha

Field samples are screened for gross alpha contamination (specific mdionuchides
cannot be identified} using a hand-held alpha scintitlation detector and a rate
meter. The delector is held ¢close to (almost in contact with) the sample or core.
For best results, the sampie should be dry. (For a damp soil sample, detection
capability is only about 100-200 pCifg.} Gross alpha activity will be measured in
accordance with an approved SOP.

22.2 High-Explosives Scraening

Centain suspect samples and sampling points are screened for the presenc> of
HE using the Los Alamos M-1 Explosives Field Tast Kit. HE will be measured in
accordance with an approved SOP. .

RAFI Work Plan, DU 1132 [TA-39) B-6 June 1993



Appendix B Field Sampling Protocols

2.2.3 Organic Vapors and Combustible Gases

An instrument such as the Foxboro Model OVA-128 organic-vapor deteclor is
used af the point of collection to screen borehole air and core samples for
organic vapors. A combustible-gas indicator (CGI), such as the Gastech
Model 1314, is used to measure the level of combustible gases present in an
atmosphere as a percentage of the lower explosive limit (LEL) or the lower
flammability limit (LFL). The combustible-gas measurements indicate the
potential for combustion or explosion of unknown almospheres during drilling and
other intrusive activities, Organic-vapor and combustible-gas levels are
measured in accordance with approved SOPs.

2.2.4 Lithological Logging

A lithological log is a description of the physical nature of a core. Hisdone by a
geologist capabie of describing subsurface lithologies and differentiating strata
and other signs that may relate 10 the presence of cortaminanis. Guidance for
conducting lithological logging is provided in S0P-04.03 and SOP-04.04.

2.2.5 Metals Screening

Energy dispersive X-ray fluorescence (XKF) measurement is a method for
estimating concentrations of metal elements by exciling the elements with a
radioactive source and then delecting their unique X-ray emissions. The element
concentrations can be quantified by calibrating the instrument with suitable
matlrix standards. A portable XRF unit includes a probe for activation and
detection and a multichannel pulse-height analyzer for data coliection, analysis,
and storage. The probe is placed on a smooth area of soil surface; it detects
metal elements in the top few millimeters. Table B-1 lists metals detectable by
XRF, their proposed screening action levels, and their approximate detection
levels as compared with the detection levels of two laboratory analysis
techniques.

2.3 Analytical Laboratory Analysis

For many of the sampling plans, the Jack of exisling data from a PHS creates the
need to verify the presence or absence of a wide spectrum of possble
contaminanis and to defermine physical and chemical chamgcteristics of the site.
Off-gile analytical laboratories provide the highest quality (Level V1Y) data; all
samples submitted to an analytical laboratory will be coordinated, handled, and
tracked by the ER Program Sample Coordination Facility. The Sample
Coordination Facility also ensures that all samples are screened for radicactivity
before analysis.
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JABLEB-1
DETECTION LIMITS OF FIELD X-RAY FLUORESCENCE SCREENING
COMPARED WITH THOSE OF LABORATORY ANALYSIS

Laboratory Detection Limits

{mg/kg)
Maetal Scresning XRF Atornic
Action Level Detection ICPES Adsorption
{mg/kq) Limit (mg/kg) Msthod Methoed
Antimony 2 33 3
Arsenic 04 2 2 02
Barum 5600 10 0.1
Beryllium 0.16 ND 0.05
Cadmium 80 2 05 0.01
Chromium 400 B 0.5
Copper 3000 3 0.5
Lead 500 10 4
Manganese 8 000 174 0.1
Mercury 24 30 .02
Nickel 1600 4 1.8
Selenium 400 17 3
Silver 400 17 3
Thallium 6.4 15 2 0.2
Urantum 240 10
Vanadium 560 10 0.7
Zinc 24 000 34 02
Cyanide 1600 ND

2.3.1 Contaminants

The procedures that will be used to analyze samples for polential contaminants
at QU 1132 are the following:

1.

RFi Work Plan, OU 1132 (TA-39} B8 June 1993

Gamma Emitters (LANL EM-9 procedure ER130):  Quantification of
radionuclides by measurement of pholon emissions from homogenized,
fixed-geometry samples. iis primary use will be fo determine the presence of
radionuclides cther than uranium.

Uranium: Analysis for tolal uranium uses either EPA method 3050 or
delayed neutron counting (LANL EM-8 procedure ERS300); analysis for
isotopic uranium uses LANL EM-9 procedure ER280: radiochemical
separation of uranium from soil ‘ollowed by either alpha spectromelry or
inductively coupled plasma (ICP) mass spectromelry.

Isotopic Thorium (LANL EM-9 procedure ER200) Radiochemical separation
of thorium from soil &s followed by alpha spectrometry to quantify each
isolope. Allernatively, the isolope composttion of the separated thorium is
determined by ICP mass spectrometry.
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4. Isotopic Flutonium (LANL EM-9 procedure ER-160). Radiochemical
separation of piutonium from soil foliowed by alpha spectrometry to quantify
individual isotopes.

5. Voiatie Organics (EPA SW-BAB/8240): The slandard EPA method for
quantifying volatile organic compounds. It will be used primarily for solvents.

6. Semivolatiles (EPA SW-846/8270); The standard EPA method for
guantifying semivolatile organic compounds.,

7. Target Analyte List {TAL) Metals and Cyanide (EPA SW-846/6010): The
standard EPA method for quantifying metals and cyanide. The TAL List
includes the metals most likely {o be contaminants at OU 1132,

8. PCBs{EPA SW-846/8080): The standard EPA method for quantifying PCBs
and pesticides, (Only the PCB resulis are of interest for this work plan.}

9. TCLP (Toxicity characteristic leaching procedure) Meials: The standard EPA
method for defining a hazardous waste, The method also inciudes other
compounds, but only the metals are of interest for this work plan.

10, High Expiosives (USATHAMA)Y: Determined using the US Army Toxic and

Hazardous Materials Agency's High Performance Liquid Chromatography

method (Refer 1o the ER QAPJP—LANL 1891, 0412--for additional
information}.

11. Petroleum Hydrocarbons (LANL EM-9, iH274). Exiracted from soil using
fluorocarbon-113 and measured by infrared spectrophotometry.

2.32 PhysicaliChemical Characteristics
2.3.2.1 Hydrogseoclogical Measurements

1. Gravimelric waler content (Method ASTM D-4831-88); Measured by
weighing the moisture lost during oven drying.

2. Soil Moisture {(Method ASTM D2216 [1980) or SOP-06.07). Soil malerials
and undisturbed cores (or crushed core materials} are analyzed for moisture
content by weighing moisture lost during drying.

3. Bulk density, dry densily, and porosity (Method ASTM [)-4531-86):
calculaied from the gravimetric water content data.

4. Porosity (He injection): measured quantitatively using the American
Petroleum Institute Method (AP! 40, Section 3.58).

5. Satyrated hydraulic conductivily: quantitatively measured using Method
ASTM D-2434-68.

6. Moisture characteristic curve: Wetling and drying cycles are measured using

the American Society of Agronomy method (Chapter 24). A psychrometer is
used for verification when drying is complete.
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7. Air/water relative permeabilily: The van Genuchten method is used o
calculate the value from the salurated hydraulic conductivity and moisture
characteristic curve data.

8. Particle Size Distribution {(Mefhod ASTM D-422-63 or SOP-11.02. The
distribution of particles in a soil or sediment sample is measured.

2.3.2.2 Geochemical Measuraments

1. Mineralogy: X-ray diffraction analysis on powdered rock or soil samples yieid
data on type and relative abundance of clay minerals (kaolinite, illite, and
montmorilionite); mairix minerals (sllica polymorphs, alkali feldspars, and
volcanic glass); carbonate minerals; and ron and manganese minerals.
These analyses follow S0OPs-09.03, -09.04, and -09.05.

2. Total arganic carbon {Method ASTM D-28974 or SOP-11.05); Total organic
carbon in crushed rock or soil samples is measured by combustion.

3. Cation exchange capacity (EPA method 9080 or SOP-11.08); The cation
exchange capacity of core or soil malerials is measured on crushed sampies
by sodium adsorption,

4, Siurry pH (Method ASTM DGE57 or SOP-11.04): pH is measured in a
crushed-core and deionized-water slurry.

24.2.3 Open-Borehole Geophysical Measurements

1. Gamma density log: Rock properties that alter and scatter gamma radiation
are measured confinucusly using a sealed radiation source. The measured
values are directly related to the bulk densily of the rock. (Refer 1o S0OP-
04.04).

2. Spectral gamma radiation log: Natural gamma radiation and gamma-
emitting conlaminants are measured al various depths in an open or cased
borehole. The spectrum, obtained by means of a gamma delector and
puise-height analyzer, is used for stratigraphic correlation. The log allows
detection of natural uranium, thorium, potassium, and gamma-emitting
radionuclide conlaminants,

3. Puilsed-neutron gamma spectral analysis: Cerain natural or contaminant
elements can be neutron-activated. Gamma spectrometry is then used to
identify nuclides, by the differerd energies or combinations of energies they
exhibit. In addition, the height of the gamma peaks al those energies can be
used to determine the amount of the nuclide present.
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3.0 SOIL SAMPLING

Soil samples, taken as described below, are used for fiekd screening and
analytical laboratory measurements and analysis. Afier appropriate lithological
investigation, all samples for analysis are crushed and homogenized, in the field
or in the laboratory, to components measuring less than 1 in. Samples may
include soil and cobbles. Unused collected materials will be stored for possible
fulure analysis or investigation (no special storage conditions will be required;
any future investigations are not expected fo invoive environment {condition]-
sensitive components).

Sufficient sample material will be collected to fullfil all analytical and QA/QC
requirements. Samples collected from specified depths or locations or fo
investigate features that may serve as a basis for judgments or dacisions (e.g.,
discoloration, interfaces} should include material from either side of the feature or
depth but should not include excess material, which could dilute the
conhcentrations of target constituents.

3.1 Surface Soils

Samples of disturbed surface soil are taken using one of the sampling methods
described in SOP-06.09. The basic requirement for surface soil sampling is that
the sample be representative ¢f the fofal volume of soil 1o the specified depth.
The hole should go only to the prescribed depth, the sides should be cut
verlically, and the material collected should be a well-mixed representation of the
total volume.

3.2 Near-Surface Soils

The spade-and-scoop method (SOP-06.09) is used to obtain near-surface soil
samples from depths to about 20 in. Spades and shovels are used to remove
surficial material fo the required depth, then a clean stainless-steel or Teflon
scoop is used to collect the sample. {Devices plated with target metals, such as
chrome, are not acceplable for sample collection.) Unless otherwise specified,
sach sample will be 2 in. deep, from the specified depth. The volume of the
sample is determined by the amount of soil material required for the suite of
analyses requested, including sample replication, Care will be taken to ensure
that, for each sample, the full depth is attained, the sides of the hole are cut
vertically, and the matenal collected is representative of the fotal area.

Small-volume soll samples can be recovered from depths of up 1o 20 ft by using
a hand auger or a thin-wall {ube sampler (SOP-06.10). The latter is used when
lithologic information is required; it provides a sample that is less disiurbed than
that obtained with a hand auger. However, the hand auger will need to be used
for soils and tulf that are too hard for the thin-wall tube sampler.
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3.3 Subsurface Soils and Rock
3.3.1 Vertical Coreholes

Undisturbed soil samples will be collected from vertical coreholes with a
continuous, split-barrel sampler driven by a fruck-mounted holiow-stem auger {or
similar equipment). See SOP-04.01.

3.3.2 Shallow-Angls Coreholes

Angle drilling, for the collection of undlisturbed core, Is employed when the drill rig
cannot be placed directly over the point of interest or when the sampling point
can be reached only by this method. Such drilling cannot be done with the
standard rig described above. but requires one having angle-drilling capability
{mechanical specffications comparable 10 those of a Failing F-10 or CME-85).
Either a hollow-stem auger or an air-rotary, continuous-conng drill with split-
barrel sampler may be used with the angle rig.

3.3.3 Trenching

Trenching is used to expose deeper soils for geomorphological investigation or
sampling. A back-hoe or track-hoe capable of excavating to a depih of 15 ft will
be used. (The bucket width and type will be decided by the eguipment operator
on the basis of the structure 10 be exposed and the soil conditions.) The trench
must be wide enough for soil sampling, field surveys, and scraening 1o be safely

performed.

Because the irench locations at TA-39 will be in valley fill, shoring and sloping
will be necessary for trenches deeper than 4 . OSHA slandards 29 CFR
1926.650, for shoring and sloping, and 1910.146, for operating in confined
spaces, will be followed as required. Each french will be inspected by a
competent engineer fo ensure that there is no potential for cave-in. The
maximum trench depth will be 15 fi. Instructions for establishing and working in
frenches are contained in SOP-04.02,

4.0 DATA ANALYSIS
4.1 Sequential Sampling Approach

Sequential sampling consists of collecting a set of samples, analyzing them, and
using the resulls to {a) decide whether additional samples are required, and (b)
select the second set, if needed. Although unbiased results can be based on a
single set of samples, it is more efficient and cost-effective to use the first set as
a guide for additional sampling {e.g., detemmining optimum locations for sampling
that will vield the required accuracy). The second and further siages can furnish
a more detalled characlerization of the area and confirm the results and
predictions emerging from the earlier ona(s).

Sequential sampling can also guide chemical analysis. Analytical results for the
first set of samples wil be used o determine whether further analysis is
necesgsary and to focus any further analyses to minimize time and cost.
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4.2 Screening Action Levels

The screening aclion levels concept is based on the EPA's proposed 40 CFR
264, Subpant S. (Proposed screening action levels are listed in Appendix J of the
IWP.) Screening action levels will be used at TA-39 as described in Sec. 4.2.2 of
the IWP (LANL 1992, 0768), in conjunction with background levels, to assess the
presence, magnilude, and imporiance of environmental contamination from
individual PRSs. Sample analysis results will be compared with screening action
levels as part of the process of deciding whether remediation should be initiated
or whether further characterization is needed.

4.3 Decision Analysis

The decision analysis methodology for the Los Alamos ER Program is currently
being developed. Pending completion of that methodology, the DQO process
{(see the IWP, Section 4.1.2 and Appendix H) will ensure that all decisions
regarding sampling and site characterization are systematic and documented by
formal reporis of dala assessment. (These reporls will become technical
addenda 1o the TA-39 RFi work plan.)

Relerences for Appendix B

LANL (Los Alamos National Laboratory), May 1991. “Environhmental Restoration
Standard Operating Procedures,” Vols. 1, I, and Ill, Los Alamos, New Mexico.
(LANL 1981, 0411)

LANL (Los Alamos National Laboratory), May 1991. "Generic Quality Assurance
Project Plan," Rev. 0, Environmental Restoration Program, Los Alamos, New
Mexico. (LANL 1991, 0412)

LANL (Los Alamos National Laboratory), November 1992. ‘“Installation Work

Plan for Envircnmental Restoration, Revision 2, Los Alamos National Laboratory
Report LA-UR-92-3795, Los Alamos, New Mexico. {LANL 1992, 0768)
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LABORATORY PERSONNEL

Kenneth Bostick, Environmental Sciences Group (EES-15)

T. E. Gene Gould, Mechanical and Electrical Engineering Group (MEE-4)
Edward Essington, Environmental Sciences Group (EES-15)

Grant Heiken, Geology and Geochemistry Group (EES-1)

Vivienne Hriscu, Communication Resources Group (1S-1)

Patricia Leyba, Communication Resources Group (IS-1)
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C. Randall Mynard, Mechanical and Electrical Engineering Group (MEE-4)
Wiltred Polzer, Environmental Sciences Group (EES-15)
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Billie M. Wheat, Mechanical and Electrical Engineering Group (MEE-4)
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Metric to English Coversion Table

APPROXIMATE CONVERSION FACTORS
FOR SELECTED 81 (METRIC) UNITS

To Obtain US

Multiply S (Metric) Unit By Customary Unit
Cubic meters (m3) 35 Cubic feet (113
Centimeters {cm) 0.39 inches (in.}
Meters {m) 33 Feet (ft)
Kilometers (kmy) 0.62 Miles (mi)
Square kilometers (km?) 0.39 Square miles (mi%)
Hectares (ha} 28 Acres
Liters (1) 026 Gallons (gal.)
Grams (g) 0.035 Ounces (oz)
Kilograms {kg} 22 Pounds (Ib}
Migrograms per gram (mg/g) 1 Parts per million (ppm)
Milligrams per liter (mg/l) 1 Parts per miltion {ppm}
Degrees Celsius (*C) 9/5 + 32 Degrees Fahrenhelt (°F)

RFl Work Plan, OU 1132 [TA-39}

June 1893



	ERID-015316.pdf
	ERID-15316.pdf
	TITLE PAGE
	EXECUTIVE SUMMARY
	CONTENTS
	ACRONYMS & ABBREVIATIONS
	CHAPTER 1
	CHAPTER 2
	CHAPTER 3
	CHAPTER 4
	CHAPTER 5
	CHAPTER 6
	ANNEX I
	ANNEX II
	ANNEX III
	ANNEX IV
	ANNEX V
	APPENDIX A
	APPENDIX B
	APPENDIX C




