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Executive Summary

The Corrective Action Investigation Plan (CAIP) for Corrective Action Unit (CAU) 271, Areas 25,
26, and 27 Septic Systems has been developed in accordance with the Federal Facility Agreement
and Consent Order (FFACO) that was agreed to by the U.S. Department of Energy, Nevada
Operations Office (DOE/NV); the State of Nevada Division of Environmental Protection (NDEP);
and the U.S. Department of Defense. Corrective Action Unit 271 is comprised of the following
Corrective Action Sites (CASs):

*  Septic System (25-04-01)

*  Septic System (25-04-03)

*  Septic System (25-04-04)

*  Septic System (25-04-08)

*  Septic System (25-04-09)

»  Septic System (25-04-10)

* Septic System (25-04-11)

* Contaminated Water Reservoir (26-03-01)
* Septic System (26-04-01)

*  Septic System (26-04-02)

» Radioactive Leachfield (26-05-01)
»  Septic System (26-05-03)

*  Septic System (26-05-04)

*  Septic System (26-05-05)

» Leachfield (27-05-02)

The description givento CAS 27-05-02 in the FFACO is*“leachfield”’; however, through a
preliminary assessment, it has been identified as a septic system.

This CAIP will be used in conjunction with the Work Plan for Leachfield Corrective Action Units:
Nevada Test Ste and Tonopah Test Range, Nevada, Rev. 1 (DOE/NV, 1998b). The Leachfield Work
Plan was devel oped to streamline investigations at leachfield CAUs by incorporating technical,
guality assurance, field sampling, and waste management information common to aset of CAUswith
similar site histories and characteristics into a single document that can be referenced. This CAIP
provides investigative details specific to CAU 271. Managerial aspects of this project are discussed
inthe DOE/NV Project Management Plan (DOE/NV, 1994). Genera field and laboratory quality
assurance and quality control issues are presented in the Industrial Stes Quality Assurance Project
Plan (DOE/NV, 1996b). The health and safety aspects of this project are documented in the
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IT Corporation, Las Vegas Office, Health and Safety Plan (1T, 2000a) and will be supplemented with
asite-specific heath and safety plan written prior to the start of field work.

The CASs addressed by CAU 271 arelocated at Guard Station 500, the Reactor Control Point (RCP),
Bare Reactor Experiment - Nevada Tower, and Engine Test Stand-1 (ETS-1) facilitiesin Area 25; the
Port Gaston and Project Pluto facilitiesin Area 26; and the Baker Site in Area 27 of the Nevada Test
Site. The RCP and ETS-1 facilities supported the development and testing of nuclear reactors for
space propulsion as part of the Nuclear Rocket Development Station. Activities associated with the
testing program were conducted between 1958 and 1973. Subsequent to 1973, various other projects
utilized these facilities for operations consistent with previous activities. The Project Pluto facilities
supported nuclear reactor testing for use as aramjet propulsion system; testing was conducted
between 1961 and 1964. Various other projects utilized these facilities after 1964, including the
Nuclear Weapons Accident Exercise (NUWAX) Program’s use of the Pluto control areafor
radiological emergency response training exercises during the early 1980s. The Baker Site facilities
were constructed in the 1960s to support the assembly, disassembly, and modification of nuclear
explosives, nonnuclear explosives, and assemblies containing special nuclear material. It served as

the staging point for the manufactured components of the nuclear devices.

At each CAU 271 CAS, except for the CAS 26-03-01 water reservoir, effluents generated within
facilities were routed through collection systems and disposed of using distribution systems

(i.e, leachfields). Thirteen septic systemsincluded in CAU 271 were designed to receive sanitary
and process effluent associated with building maintenance and personal hygiene. Effluent discharged
to the septic systems was most likely uncontaminated sanitary effluent; however, based on activities
associated with the facilities, hazardous or radioactive effluents cannot be ruled out.

Only one CAS (26-05-01), the Project Pluto radioactive leachfield, was designed to receive
radioactive effluent. Theleachfield and collection system for this CAS are radiologically posted. In
addition, although CAS 26-05-03 is a sanitary system, the leachfield is also radiologically posted.
The CAS 26-03-01 water reservoir was intentionally contaminated with short-lived radionuclides as
part of aNUWAX training exercise. In general, any of the CASs addressed by this CAU may have
been used to dispose of material considered to be hazardous or radioactive waste by current standards.
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Based on site history and existing characterization data obtained to support the Data Quality
Obj ectives process, contaminants of potential concern (COPCs) for CAU 271 include volatile organic
compounds (VOCs), fecal coliform bacteria, semivolatile organic compounds, petroleum
hydrocarbons, Resource Conservation and Recovery Act metals, gamma-emitting radionuclides,
isotopic uranium, isotopic plutonium, strontium-90, and tritium (in agueous samples). In addition,
some locations may include beryllium and polychlorinated biphenyls. The CAS 26-03-01 water

reservoir COPCs include pesticides and herbicides.

Media sampled during the field investigation will include septic tank contents, soil (primarily from
leachfields), and possibly material associated with collection system piping. At CASswhere
evidence of radionuclide contamination has not been documented by process knowledge, at least

25 percent of soil samples will be analyzed for gamma-emitting radionuclides, isotopic uranium,
isotopic plutonium, and strontium-90 to document levels of radiological constituents. At CASs
where site history or existing dataindicate the need, 100 percent of soil sampleswill undergo analysis
for radiological COPCs. Thisincludes the two radiologically posted CASs, 26-05-01 and 26-05-03.
Additional samples may be collected from the native soils beneath the leachfield and analyzed for
geotechnical and hydrological properties. Bioassessment samples may be collected and analyzed at
the discretion of the Site Supervisor if VOCs exceeding field-screening levels are detected in a spatial

pattern that suggests a contaminant plume may be present.

The technical approach to be used for investigation of each CAU 271 septic/leachfield systemis
dependent on the COPCs associated with the site and the known characteristics of the leachfield.
Overdl, the investigation strategy follows the strategy presented in the Leachfield Work Plan. The
CAS 26-03-01 contaminated water reservoir will be investigated using a site-specific approach. In
brief, the investigation strategy is as follows:

» Complex systems with radiologically posted leachfields will be investigated using an initial
phase of in situ radiation measurement followed by biased and random sample collection
using excavation. Drilling, rather than excavation, may be required, depending on observed
levels of radiologica contamination.

* Complex systems without radiologically posted leachfields will be investigated by biased and
random sampling using excavation.

» Simple systems will be investigated by biased sampling using excavation.
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» Drilling may be used to augment excavation throughout the investigation if required to
determine the vertical extent of potential contamination.

» CAS26-03-01, the contaminated water reservoir, will be investigated by a combination of
biased sediment sampling above a plastic liner and shallow subsurface sample collection
using excavation, drilling, or direct-push technology to collect soil samples below the liner.

Contingencies have been developed to address the possibility of leachfield configurations differing

from the configurations shown on engineering drawings.

Typically, the investigation will proceed as follows:

Collect samples of each distinct phase of septic tank contents (i.e., liquid, sludge, or residue).
* Record the dimensions of the septic tank and the composition (e.g., steel or concrete).
» Perform on-site fecal coliform analysis of septic tank content samples.

» Analyze septic tank samples for COPCs identified in Section 3.2. Submit samplesfor
Toxicity Characteristic Leaching Procedure analysis where appropriate (e.g., dudge samples).

» Collect samples of soil underlying both ends of septic tanks and the outfall end of distribution
structures.

* Perform anin situ shallow subsurface radiation survey using cone penetrometer technology at
soil sampling locations (CA Ss 26-05-01 and 26-05-03 only).

* Collect samples of soil underlying the leachfields.

» Collect samples of soil from above and below the liner at the CAS 26-03-01 contaminated
water reservoir.

» Field screen samples for VOCs, radiological activity, and possibly total petroleum
hydrocarbons (only if mixed waste will not be generated).

» Select soil samplesfor laboratory analysis, analyze selected samples for COPCs identified in
Section 3.2.

* Inspect and sample collection systems, as required and where possible.

» Conduct in situ radiation measurements of collection system pipes at CASs 26-05-01 and
26-05-03, if necessary and where possible.
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» Collect samples from native soils beneath the leachfields and the CAS 26-03-01 water
reservoir and analyze for geotechnical/hydrologic parameters.

» Coallect and analyze bioassessment samples at the discretion of the Site Supervisor if field
screening detects extensive VOC contamination.

» Stakeor flag sample locations and record coordinates.

Additional sampling and analytical details are presented in Section 4.0 of the CAIP and in the
Leachfield Work Plan. Details of the waste management strategy for the CAU areincluded in
Section 5.0 of the CAIP and in the Leachfield Work Plan.

Under the FFACO, the CAIP will be submitted to the NDEP for approval. Field work will be
conducted following approval of the plan. The results of the field investigation will support a
defensible evaluation of corrective action alternativesin the Corrective Action Decision Document.
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1.0 Introduction

This Corrective Action Investigation Plan (CAIP) has been developed in accordance with the Federal
Facility Agreement and Consent Order (FFACO) that was agreed to by the U.S. Department of
Energy, Nevada Operations Office (DOE/NV); the State of Nevada Division of Environmental
Protection (NDEP); and the U.S. Department of Defense (DoD) (FFACO, 1996).

This CAIP will be used in conjunction with the Work Plan for Leachfield Corrective Action Units:
Nevada Test Ste and Tonopah Test Range, Nevada, Rev. 1 (DOE/NV, 1998b), hereafter referred to
asthe Leachfield Work Plan. Under the FFACO, awork plan is an optional planning document that
providesinformation for a Corrective Action Unit (CAU) or group of CAUs where significant
commonality exists. This CAIP contains CAU-specific information including facility descriptions,
environmental sample collection objectives, and the criteriafor conducting Site investigation
activitiesat CAU 271: Areas 25, 26, and 27 Septic Systems, Nevada Test Site (NTS), Nevada. The
NTS isapproximately 65 miles (mi) northwest of Las Vegas, Nevada (see Leachfield Work Plan,
Figure 1-1).

This CAIP addresses septic and leachfield systems associated with various facilities in Areas 25, 26,
and 27 of the NTS. This CAIP also addresses an inactive water reservoir in Area26. Table 1-1 lists
the fifteen Corrective Action Sites (CASs) that comprise CAU 271 and their facility associations.
Twelve of the CASs are categorized as septic systems. Although CAS 27-05-02 is categorized as a
leachfield, it has been identified as a septic system (Table 1-1).

The terms “ septic system” and “leachfield system” are not interchangable as used in this CAIP. Both
systems have in common collection system piping, leachfields and, in most cases, distribution
structures (Leachfield Work Plan, Section 3.1). However, a system must include a septic tank to be
classified as a septic system.

Effluents generated within the source facilities were routed through collection systems and disposed
of using distribution systems (i.e., leachfields). Collection systems are designed to channel effluent
generated by various sources and transport it to acentral disposal location. Within this document, the
term “ collection system” includes the piping and any septic tanks and distribution or diversion
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Table 1-1
CAU 271 Corrective Action Sites
NTS Area CAS Number CAS Description? Facility Association®
25-04-01 Septic System Security Checkpoint
25-04-03 Septic System PAN-AM Trailers
25-04-04 Septic System Reactor Control Point
Area 25 25-04-08 Septic System BREN Tower
25-04-09 Septic System Engine Test Stand No. 1
25-04-10 Septic System Rad-Safe Trailers
25-04-11 Septic System South of LASL Trailers
26-03-01 Contaminated Water Reservoir Port Gaston Training Area
26-04-01 Septic System Area 26 Check Station (Bldg. 2105)
26-04-02 Septic System Hot Critical Facility (Bldg. 2103)
Area 26 26-05-01 Radioactive Leachfield Buildings 2201 and 2202
26-05-03 Septic System Building 2203
26-05-04 Septic System Building 2201
26-05-05 Septic System Buildings 2101, 2102, and 2107
Area 27 27-05-02 Leachfield® Building 5200

& Functional categories from the FFACO (1996)

c General location from the FFACO (1996)
Site initially identified as a leachfield but actually consists of a septic tank, distribution structure, leachfield system, and associated
collection system pipes.

structures between the edge of the source building foundation and the distribution system. Within
this document, the term “distribution system” refers to the distribution manifolds, stems, and pipes
(“lines’) or other leachfield features required to dispose of effluent supplied by the associated
collection system. See Section 3.0 of the Leachfield Work Plan for an additional explanation of
leachfield system terminol ogy.

Within this document, “effluent” is generally applied to all liquid waste disposed of in leachfield
systems without regard to toxic, hazardous, or radioactive properties. Effluent discharged to the
CAU 271 systemsis considered potentially contaminated with various constituents, but the
probabilities of actual contamination are highly variable. “ Sanitary effluent” is considered equivalent
to domestic sewage, “ process effluent” is considered potentially hazardous, and “ radioactive effluent”
is considered potentially radioactive and hazardous.
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Thirteen septic systemsincluded in CAU 271 were designed to receive sanitary and process effluent
associated with building maintenance and personal hygiene. Effluent discharged to the septic
systems was most likely uncontaminated sanitary effluent; however, based on activities associated
with the facilities, hazardous or radioactive effluents cannot be ruled out.

Only one CAS (26-05-01), the Project Pluto radioactive leachfield, was designed to receive
radioactive effluent. Theleachfield and collection system for this CAS are radiologically posted. In
addition, although CAS 26-05-03 is a sanitary system, the leachfield is also radiologically posted.
The CAS 26-03-01 water reservoir was intentionally contaminated with short-lived radionuclides as
part of a Nuclear Weapons Accident Exercise (NUWAX) training exercise. In general, any of the
CASs addressed by this CAU may have been used to dispose of material considered to be hazardous
or radioactive waste by current standards.

All of the septic and leachfield systems included in CAU 271 are currently inactive or abandoned,;
only one of the systems (CAS 27-05-02) isdiscussed in a 1992 NTS active septic tank inspection
report (Bingham, 1992). A preliminary assessment of CAS 27-05-02 indicates that the septic system
iscurrently inactive. The CAS 26-03-01 water reservoir is abandoned. Some of the CAU 271
systems may still receive passive effluent such as rainwater from sources including open pad drains,
floor drains, and equipment drains.

Figure 1-1 shows the locations of the seven CASsin Area25. Six of these CASs are associated with
the Nuclear Rocket Development Station (NRDS) that operated in Area 25 from 1958 to 1973:

» Four CASs (25-04-03, 25-04-04, 25-04-10, and 25-04-11) are associated with the Reactor
Control Point (RCP) Area.

» CAS25-04-01islocated at Guard Station 500.
» CAS25-04-09 isassociated with Engine Test Stand No. 1 (ETS-1).

The CAS 25-04-08 septic system is located near the intersection of the Bare Reactor Experiment-
Nevada (BREN) Tower access road and Cane Springs Road (Figure 1-1). This CAS was associated
with activities at the BREN Tower Trailer Park and was not part of the NRDS.
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Figure 1-2 shows the location of the six CASs associated with Project Pluto in Area26. Facilitiesin
Area 26 were constructed for Project Pluto, a series of nuclear reactor tests conducted to develop a
nuclear-powered ramjet engine. The project was active for arelatively limited duration from 1961 to
1964 (ERDA, 1977b). For operational reasons, the Project Pluto facilities were separated into three

functional areas - control, testing, and disassembly:

» Three CASs (26-04-01, 26-04-02, and 26-05-05) are associated with buildingsin the control
point area.

» CAS 26-05-03 is associated with the Pluto Test Bunker.
* Two CASs (26-05-04 and 26-05-01) are associated with the reactor disassembly building.

Figure 1-2 also shows the CAS 26-03-01 contaminated water reservoir. The area, including the
reservoir, was given the name “ Port Gaston” during NUWA X activities conducted there in the early
1980s. Though Figure 1-2 shows CAS 26-03-01 is located within the Project Pluto control area, it

was not associated with Pluto operations.

Figure 1-3 shows the location of septic system CAS 27-05-02 in Area27. This area, previoudy
known as Area 410, includes the Super Kuklareactor facility and the “Able’ and “Baker” sites.
Corrective Action Site 27-05-02 is located outside of the Baker site but may have been associated
with it (Figure 1-3).

1.1  Purpose

This CAIP describes the investigation of the nature and extent of contaminants of potential concern
(COPCs) at CAU 271. The siteswill be investigated based on Data Quality Objectives (DQOS)
developed by representatives of NDEP and DOE/NV. The general purpose of the investigation is to:

» Determineif COPCs are present within the septic/leachfield system components and/or soils
associated with the components.

* Determineif COPCs are present in soil at the CAS 26-03-01 contaminated water reservoir.
» Determine whether COPCs exceed regulatory levels.

+ Definethe lateral and vertical extent of contamination, if COPCs are detected.
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Ensure adequate data have been collected to close the sites under NDEP, Resource
Conservation and Recovery Act (RCRA), and U.S. Department of Energy (DOE)

requirements.

Scope

The scope of this CAIP isto resolve the problem statement identified in the DQO process
summarized in Section 3.4 (see Appendix A for DQO Worksheets). This statement is that potentially

hazardous and radioactive wastes were discharged to thirteen septic systems, one contaminated water

reservoir, and one radioactive leachfield in NTS Areas 25, 26, and 27, and existing information about

the nature and extent of contamination is insufficient to evaluate and select preferred corrective

actions for these sites. The scope of the corrective action investigation for CAU 271 includes the

following activities to answer the problem statement:

1.3

Sampl e contents of septic tanks and possibly other collection system features.

Collect samples of soil underlying the base of proximal and distal ends of septic tanks and
distal ends of distribution structures.

Collect soil samples from biased or a combination of biased and random locations within the
boundaries of the leachfields.

Collect soil samples at stepout locations, as necessary, to further define the lateral and vertical
extent of contamination.

Collect soil samples from biased and random locations, both above and below aliner at the
CAS 26-03-01 contaminated water reservoir.

Conduct discrete field screening.
Inspect portions of the collection system lines, where necessary.

Submit soil samplesfor laboratory and/or geotechnical/hydrological analyses.

CAIP Contents

The organization and content of this CAIP follows the NDEP-approved CAIP outline

(Liebendorfer, 1997). Section 1.0 provides an introduction to this project, including the purpose and

scope for this corrective action investigation. Section 2.0 provides facility descriptions, operational
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history, and a summary of previous investigations. The remainder of the document details the
investigation strategy. The FFACO (1996) requires that CAlPs address the following elements:

Management
Technical aspects
Quality assurance
Health and safety
Public involvement
Field sampling
Waste management

The manageria aspects of this project are discussed in the DOE/NV Project Management Plan
(DOE/NV, 1994) and the site-specific Field Management Plan that will be developed prior to field
activities. Thetechnical aspects of this CAIP are contained in the Leachfield Work Plan; Section 3.0,
Section 4.0, and Section 5.0 of this document; and in the DQO summary presented in Appendix A.
Genera field and laboratory quality assurance and quality control issues, including collection of
guality control samples, are presented in the Industrial Stes Quality Assurance Project Plan (QAPP)
(DOE/NV, 1996b). The health and safety aspects of this project are documented in the

IT Corporation, Las Vegas Office (ITLV), Health and Safety Plan (1T, 2000a), and will be
supplemented with a site-specific health and safety plan written prior to the start of field work. No
CAU-specific public involvement activities are planned at this time; however, an overview of public
involvement is documented in the “Public Involvement Plan” in Appendix V of the FFACO (1996).
Field sampling activities are discussed in the Leachfield Work Plan and in Section 4.0 of this
document. Waste management issues are discussed in the L eachfield Work Plan and in Section 5.0 of
this document. The project schedule and records availability information for this document are
discussed in Section 6.0. Section 7.0 provides alist of references. Appendix B contains information
on the project organization, and Appendix C presents the facility engineering drawings referenced in
this CAIP.
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2.0 Facility Description

The CASs grouped into CAU 271 were selected based on their geographical location, technical
similarities, and agency responsibility. With the exception of two CASs, all of the CASsin CAU 271
are septic systems. The exceptions are aradioactive leachfield (Section 2.2.2.3.1) and a contaminated
water reservoir (Section 2.2.2.4).

2.1 Physical Setting

The following sections describe the general physical setting for Areas 25, 26, and 27. General
background information pertaining to climatol ogy, geology, and hydrogeology are provided for these
areas or the NTS region in the Geologic Map of the Nevada Test Ste, Southern Nevada; USGS

Map 1-2046 (Frizzell and Shulters, 1990); CERCLA Preliminary Assessment of DOE’s Nevada
Operations Office Nuclear Weapons Testing Areas (DRI, 1988); the Nevada Test Ste Final
Environmental Impact Satement (ERDA, 1977b); and the Final Environmental |mpact Satement for
the Nevada Test Ste and Off-Ste Locations in the Sate of Nevada (DOE/NV, 1996a).

2.1.1 Area??5

A summary of the physical setting of Area 25 is provided in Section A.1.1 of the Leachfield Work
Plan. Depthsto groundwater for the three water supply wells located within the area are
approximately 1,041; 740; and 928 feet (ft) below ground surface (bgs) (USGS, 1995).

General background information pertaining to the history, geological assessment, climate, and
hydrogeology is provided for Area 25 in the Yucca Mountain Site Characterization Plan
(DOE, 1988a) and Appendix A of the Leachfield Work Plan. Facility-specific infrastructure
information is provided for Area 25 in the NRDS Master Plan (SNPO, 1970).

2.1.2 Area?26

Geographically, Area 26 is generally bounded on the southwest by the low drainage divide between
Wahmonie Flat and Jackass Flats, on the northwest by L ookout Peak, on the north and northeast by
small rugged hills that are unnamed, and on the south by Skull Mountain. Area 26 islocated midway
between Jackass Flats and Frenchman Flat (Johnson and Ege, 1964).
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Topographically, Area 26 isintermontane valley bordered by highlands on all sides except for alarge
drainage outlet to the southwest. Area 26 islocated in the transition zone between the northern edge
of the Mojave Desert and the southern portion of the Great Basin Desert. Elevations where Project

Pluto facilities are present range from 4,200 to 4,400 ft above mean sealevel (amgl). (AEC, 1961)

The Skull Mountain region is underlain by alluvium and colluvium, which rangesin age from
Miocene to Holocene (Frizzel and Shulters, 1990). The alluvium and colluvium consist of
unconsolidated to moderately cemented, locally deformed, aluvial fan, flood plain, streambed, talus,
slope wash, and eolian deposits. The thicknessis variable and, in some cases, is as much as 1,968 ft
thick (DRI, 1988). Nearby hills consist of Miocene-age Wahmonie and Salyer Formations, which are
rhyodactic and dacitic volcanic deposits (DRI, 1988).

The portion of Area 26 used for Project Pluto is covered by thin gravels capping a pediment that dips
3to 6 degreesto the southeast. The pediment gravels merge with valley aluvium along Cane Springs
wash to the south. Where exposed, bedrock consists mostly of extrusive igneous rocks with some
associated breccias of limited areal extent. A few thin beds of consolidated sedimentary rock are
present between some of the extrusive rocks. A perched water table occursin a zone of the highly
fractured rock. The perched water may extend to depths exceeding 261 ft before encountering rocks
with alow-fracture permeability. Static-perched water levels range from 81 to 167 ft below the land
surface (Johnson and Ege, 1964). The regional water table is thought to be at a depth of about

1,700 ft below the surface. (DRI, 1988)

Facility-specific infrastructure information is provided for Area 26 in the Environmental Survey
Preliminary Report (DOE, 1988b), Background Information Project Pluto - Tory I1-A
(Author Unknown, 1960), and the Tory I1C Reactor Test Report (AEC, 1964).

2.1.3 Area?27

Geographically, Area 27 islocated in the southern part of the NTS, southeast of Area 26,

approximately midway between Jackass Flats and Frenchman Flat.

Topographically, Area 27 facilities are located in a saddle between Skull Mountain to the west and
rugged terrain to the east. The saddle is a drainage divide between Wahmonie Flat to the north and
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Rock Valley to the south. Elevations of the Area 27 facilities range from 4,200 to 4,500 ft amd
(USGS, 1986). Area 27 islocated in the transition zone between the northern edge of the Mojave
Desert and the southern portion of the Great Basin Desert.

The geology of Area 27 consists of predominantly Tertiary tuffs and tuffaceous sediments and
Tertiary or younger basalts, alluvium, and colluvium. The Wahmonie Formation occurs over much
of thearea. A dominant structural feature of the areais a series of northeast-striking faults, of which
the Cane Springs Fault is predominant (Hannon and McKague, 1975). Information on the depth to
groundwater beneath Area 27 could not be located.

Facility-specific infrastructure information is provided for the Super Kukla, Baker, and Able sitesin
the Nevada Test Ste Final Environmental Impact Satement (ERDA, 1977b), and the Nevada Test
Ste Resource Management Plan (DOE/NV, 1998a).

2.2 Operational History

Asdiscussed in Section 1.0, 13 septic system sitesin CAU 271 were designed to receive sanitary
effluent; the CAS 26-05-01 leachfield system was designed to receive radioactive effluent; and the
CAS 26-03-01 water reservoir was intentionally contaminated with short-lived radionuclides. The
following subsections provide a description of the use and history of each of the CAU 271 CASs,
beginning with ageneral discussion of each area, narrowing the discussion to afacility (e.g., RCP),
and finally focusing on an individual CAS. The CAS-specific summaries are designed to illustrate
the significant effluent-generating activities. Detailed descriptions of potential sources of

contamination are provided in CAS-specific detail in Table A.2-2 of Appendix A.

2.2.1 History of Area 25

From 1959 through 1973, the U.S. Atomic Energy Commission (AEC) participated jointly with the
U.S. National Aeronautics and Space Administration (NASA) in the development of nuclear rocket
engines. The AEC and NASA formed the Space Nuclear Propulsion Office (SNPO) to oversee the
project. The nuclear rocket engines were tested at the NRDS, now known as the Nevada Research
and Development Area, located in Area 25 of the NTS. Area 25 was previously known as Area 400.
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Several facilities were built to support the testing program including the Guard Station, RCP, and
ETS-1 facilities. Though significant quantities of radioactive material were produced during the
rocket engine testing program, it is unlikely that radioactive material was disposed of in septic
systems at each of these facilities. These facilities were used primarily for administrative and other
support functions. Process knowledge indicates that these septic systems were created to receive
primarily sanitary effluents. In general, engineering controls were in place to separate radioactive
effluent from other effluents, but the assumption that sanitary leachfields are not radiologically
contaminated cannot safely be made because of different standards, criteria, and characterization

information used in the past.

Unknown additional activities may have been conducted at any of these facilities after NRDS
operations were terminated in 1973, but continued discharge to the leachfields was unlikely or was
assumed to be similar to effluents discharged prior to 1973. No additional COPCs associated with
post-Nuclear Engine for Rocket Vehicle Application (NERVA) activities have been identified.

2.2.1.1 Guard Station 500 - Security Checkpoint Septic System (CAS 25-04-01)

The guard station is located at Gate 500, the Jackass Flats Road entrance to the NRDS. It was
constructed in 1961 as atemporary structure (SNPO, 1970). The guard station was used by security
personnel to restrict accessto Area 25 during the NRDS activities. In 1961, atemporary trailer area
with four trailers was constructed to provide offices for Wackenhut Services, Inc. (WSI) and Sheriff’s
Department security personnel (SNPO, 1970). At some point, these trailers were removed and access
to Area 25 became unrestricted. An engineering drawing showing the “ Security Checkpoint Trailer
Layout” for the guard station is provided in Appendix C (Pan Am, 1969). Note that all engineering
drawings referenced in this CAIP are included in Appendix C.

The security checkpoint septic system (CAS 25-04-01) received sanitary effluent generated by
activitiesin the four temporary trailers. The septic system islocated approximately 50 ft east of
Jackass Flats Road, just south of the guard station at Gate 500. The specific use for these trailersis

not known but was most likely administrative.
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Engineering drawing AUX-PAA-0009 (Pan Am, 1969) shows that approximately 120 ft of collection
lineis associated with this septic system. The line may have been connected to as many as four WS
trailers. The AUX-PAA-0009 drawing lacks detail; it is not known if access pointsto the line exist.

The septic tank isacylindrical concrete structure with a 400-gallon (gal) capacity (REECo, 1995). It
is accessed by a manhole with a 3-ft diameter loop-handled concrete cover. The cover is exposed at
the ground surface.

Based on drawing AUX-PAA-0009 (Pan Am, 1969), the leachfield is approximately 4 ft wide by

50 ftlong. Thereisgravd fill inthe leachfield; however, the depth of the gravel isunknown. There
isoneinfluent line to the septic tank and one effluent line from the septic tank into the leachfield. The
diameter and type of piping isunknown. There is no distribution structure associated with this CAS.

Previous sampling of the septic tank contents, soil underlying the leachfield, and background soil for
this septic system was conducted by the Reynolds Electrical and Engineering Company, Inc.
(REECo0) in 1994 and 1995 (REECo, 1995). REECo recommended that closure of the site be
conducted under NDEP guidelines due to the presence of cesium-137 (Cs-137) and
1,4-dichlorobenzene in the septic tank content sample. REECo identified the tank contents as
nondomestic waste, due to the presence of 1,4-dichlorobenzene in excess of NDEP guidance levels
(REECao, 1995). During the REECo effort, personnel noted approximately 50 gal of clear liquid and
1 ft of brown, viscous sludge in the tank. The sampling results are presented in the 1995 REECo
report summarized in Section 2.5.3.

2.2.1.2 BREN Tower Septic System (CAS 25-04-08)

The BREN Tower is aguyed, open-framed steel tower, 1,527 ft in height, that was used to position a
radiation source for studies performed for the AEC Division of Biology and Medicine

(ERDA, 1977a; ERDA, 1977b). From 1962 to 1968, the tower was used to conduct neutron and
gammaray interactions over avariety of geometric configurationsin air, ground, shielding materials,
shielded vehicles; and with tissue equivalent simulations, electronic components, and live organisms
(ERDA, 1977Db; Butler and Haywood, 1971). Thetower has also been used to support meteorol ogical
experiments, laser scintillation experiments, small missile launch tests, and a complex series of sonic
boom experiments (ERDA, 1977b).
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The BREN Tower was moved to Area 25 in 1966 from its previous location in Area 4 (Center for
Land Use Interpretation, 1996). The 14-mega-€lectron-volt neutron generator that was originally
mounted on the side of the tower for the radiation dose testing has since been removed, and
radioactive contaminants were cleaned from the tower (ERDA, 1977a).

As part of the move to Area 25, atrailer park was constructed to provide support facilities for
personnel working on projects at the BREN Tower (Holmes & Narver, 1966). An associated septic
system (CAS 25-04-08) was constructed to receive effluent generated from arestroom trailer at
approximately the same time (Holmes & Narver, 1966). Engineering drawing 25-WJ11-C1
(REECo, 1983d) shows that the trailers had been removed as of 1983, but the date the system was
taken out of serviceis unknown. The septic system islocated approximately 100 ft south of Cane
Spring Road, at the entrance to BREN Tower, and east of the BREN Tower access road in Area 25.

Engineering drawing JS-028-T28a-C7.2-M4.2 (Holmes & Narver, 1966) shows that the collection
line for this septic system consists of approximately 40 ft of 4-inch (in.) cast iron pipe. The line was
connected to the restroom trailer, and no access points are present along the line.

The septic tank is concrete with one separation chamber and a 760-gal capacity (REECo, 1995).
Dimensions of the tank are approximately 6 ft wide by 9 ft long by 5 ft deep (Holmes &

Narver, 1966). The septic tank cover is not exposed at the ground surface. A distribution structure
islocated south of the septic tank. It isalso not exposed at the surface, and the dimensions of the
structure are unknown. Approximately 15 ft of 4-in. clay piping connects the septic tank and
distribution structure (Holmes & Narver, 1966).

Based on engineering drawing JS-028-T28-C7.2-M4.2 (Holmes & Narver, 1966), the leachfield is
15 ft wide by 60 ft long. Three parallel perforated “Orangeburg” distribution lines extend 60 ft from
the distribution structure. The pipes were placed in asingle excavation (as opposed to individual
trenches), approximately 6 ft from one another. The pipes were installed on a 6-in. bed of leachrock,
and the total thickness of leachrock is approximately 12 in. Approximately 36 in. of earth backfill
was placed above the leachrock; thus, the base of the leachrock is approximately 4 ft bgs

(Holmes and Narver, 1966).
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Previous sampling of the septic tank contents, soil underlying the leachfield, and background soil for
this septic system was conducted by REECo in 1994 and 1995. Concentrations in samples of the
leachfield soil and septic tank contents were less than federal action levels for the toxicity
characteristic and polychlorinated biphenyls (PCBs). Concentrations were a'so below NDEP
guidance levels. Based on this information, REECo recommended that the system be classified as
nonhazardous and closed as a domestic sewage system under Nevada State Health Division (NSHD)
guidelines (REECo, 1995). During that effort, personnel noted approximately 500 gal of medium
brown colored liquid and an insignificant amount of sludge remaining in the tank. The sampling

results are presented in the 1995 REECo report summarized in Section 2.5.3.

2.2.1.3 ETS-1 Septic System (CAS 25-04-09)

The ETS-1 facility was designed for testing of adownward-firing nuclear enginein aflight-simul ated
environment (ERDA, 1977a). Construction of the entire facility was completed in 1966, and
operations were performed at ETS-1 until 1973 (SNPO, 1970; REECo, 1984a). Approximately

14 ground developmental tests of downward-firing NERVA-type engines were run from 1968 to
1969 (RSN, 1995). Thefacility includes atest stand connected to a control point building by a
1,150 ft underground tunnel, with associated offices and buildings, and the necessary electrical,

water, heating, ventilation, air conditioning, and other support systems.

Aerial photograph 643-17-11 indicates construction of the ETS-1 septic system (CAS 25-04-09) was
completed prior to March 3, 1964 (EG& G/EM, 1964a). The septic system is located approximately
10 ft south of the southernmost fence of the ETS-1 complex. Several source buildings were originally
connected to the septic system. The 1984 engineering drawing 25-ETS-1-C1 indicates the septic
system was abandoned, the collection pipe was plugged at a manhole approximately 20 ft upstream of
the septic tank, and effluent from ETS-1 was diverted to two oxidation ponds located southwest of the
leachfield (REECo, 1984b).

The oxidation ponds are permitted and currently in standby status. They are approved asa
dewatering site to receive only septage and portable toilet waste in accordance with the NTS Water
Pollution Control Permit, GNEV 93001 (Rosse, 1999). The ETS-1 facilities are also in a standby
status (BN, 2000).
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The ETS-1 source buildings that generated effluent prior to 1984 include Building 3340 (Test Cell
Building), Building 3330 (Fill Station/Tank Farm and Forward Control Area), Building 3320 (Utility
Equipment Building/Substation Area), Building 3319 (Maintenance and Supply Building/Welding
and Machine Shop), and Building 3310 (Control Point Building). These source buildings maintained
toilets, sinks, floor drains, sumps, and floor cleanouts that were connected viadrains into the septic
system.

Asmany as 22 trailers (no longer present) at two locations were also connected to the ETS-1 septic
system via a separate pipeline prior to 1984. The collection lines from these trailers al so appear to
have been rerouted to the sewage lagoon (REECo, 1984b). A recent Site visit indicates that some of
the collection lines, consisting of vitrified clay pipe (VCP), are present in the shallow subsurfacein an
areaimmediately northeast of the ETS-1 septic system.

This CASincludes a steel 2,600-gal, two-chamber septic tank (SNPO, Date Unknown) and a small
concrete diversion box located approximately 25 ft northeast of the septic tank. Recent site visits
indicate that two manholes providing access to the tank are present at the ground surface. The small
diversion box was apparently used to tie the trailer sewage hookups discussed above into the ETS-1
oxidation pond system. A distribution structure is apparently not associated with the septic system.

Engineering drawing 620-3300-C-001 (SNPO, Date Unknown) indicates that approximately 10 ft of
piping connects the septic tank to the first distribution lines. The leachfield lines are present in an
area approximately 60 ft long by 120 ft wide. Ten open-joint, VCP, 60-ft long distribution lines
extend from each side of the single distribution manifold. The distribution lines are spaced
approximately 6 ft apart; set in trenches that are aminimum of 18 in. wide. Plans specified a
minimum thickness of 12 in. of crushed stone leachrock, covered with a 3-in. layer of straw, and the
remaining trench backfilled with soil. The total depth to the leachrock/soil interface cannot be
determined from available engineering drawings.

Previous sampling of the septic tank contents, soil underlying the leachfield, and background soil for
this septic system was conducted by REECo in 1994 and 1995. During the sampling effort, personnel
noted the septic tank contents were dry and cake like and had a moderate septage odor. Concrete
debris and piping were noted at the bottom of the tank. The REECo personnel also noted that the
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capacity of the tank was approximately 7,500-gal. These dimensions differ from those presented on
engineering drawing 620-3300-C-001 (SNPO, Date Unknown).

Concentrations of constituents in the tank contents, leachfield soil sample, and background soil
sample did not exceed NDEP guidance levels, or federal action levelsfor the toxicity characteristic or
PCBs. However, REECo recommended that the system be closed as a nondomestic sewage system
under NDEP guidelines due to the presence of PCBs in the septic tank contents (REECo, 1995). The
sampling results from this effort are summarized in Section 2.5.3.

2214 RCP

The RCP Complex was constructed to provide support facilities for the NRDS Project. Control of all
reactor test operations from the RCP eliminated direct radiation hazards to control personnel during
testing. Control signalswere transmitted from the RCP to reactors via an underground cable network
(SNPO, 1963). The RCP consists of acontrol point building, technical operations building, cafeteria,
warehouse, powerhouse, and three to four additional smaller support buildings. Construction for the
NRDS Project, including the RCP Complex began in 1958. Government funding for the project
ended in 1973, and the site was closed (ERDA, 1977b). The current status of the RCPislisted as
active (BN, 2000). Four septic systemsincluded in CAU 271 are associated with the RCP; each is
discussed in the following subsections.

2.2.1.4.1 Pan Am Trailer Septic System (CAS 25-04-03)

Engineering drawing NRDS-SF-M/C-7 (SNPO, 1970) indicates that the Pan American Airways, Inc.
(Pan Am) trailer septic system (CAS 25-04-03) was constructed by 1965. The system is located
approximately 350 ft west of the RCP Complex. It recelved waste generated by construction workers
in 17 housing trailers and one recreational trailer that were located in an area known as the “ Craft
Housing” site (SNPO, 1970). Engineering drawing 25-CP-C3 (REECo, 1983c) showsthat the trailers
had been removed and the septic system had been abandoned prior to 1983.

Based on engineering drawings 25-CP-C1.1, 25-CP-C2, and 25-CP-C3 (REECo, 19834, 1983b, and
1983c, respectively), the Pan Am trailer septic system was bypassed sometime prior to 1983, and
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effluent was rerouted to two active oxidation ponds located southeast of the RCP. The bypass

occurred at amanhole just upstream of the septic tank.

Abandoned collection lines include approximately 360 ft of 6-in. VVCP associated with the original
septic system and approximately 660 ft of 6-in. line associated with the bypass to the oxidation ponds.
Potential access locations include three manholes (REECo, 1983a and 1983c).

The septic tank is concrete and single-chambered with a 750-gal capacity (REECo, 1995). A
distribution structure is apparently not associated with this system. The access to the septic tank is
buried; it was not observed during arecent site visit. There should be approximately 15 ft of piping
between the septic tank and the first distribution line in the leachfield (REECo, 1983c). However,
REECo observed a gap in the connection during preliminary sampling conducted in 1995

(REECao, 1995). Itisnot known if this gap indicates the pipe had been plugged at the time the system
was bypassed or if the pipe had been accidently broken.

An engineering drawing was not available to show the subsurface configuration of the CAS 25-04-03
leachfield. Drawing 25-CP-C3 (REECo, 1983c) indicatesthe leachfield is chevron-shaped, with each
half measuring approximately 50 ft by 70 ft. The depth of the leachfield base is not known.

Previous sampling of the septic tank contents, soil underlying the leachfield, and background soil for
this septic system was conducted by REECo in 1994 and 1995. Both atotal petroleum hydrocarbon
(TPH) action level and a sewage lagoon allowable oil and grease concentration were exceeded in the
septic tank sludge sample. Based on the analytical data, REECo recommended that the septic tank be
closed as a “hydrocarbon containing tank” under NDEP guidelines (REECo, 1995). During the
sampling effort, REECo personnel noted that the tank contained approximately 375 gal of liquid with
ayellow color and an oily sheen on the surface. The sludge was brown to black in color and appeared

to contain gravelly soils. A dight septage odor was noted.

2.2.1.4.2 RCP Septic System (CAS 25-04-04)

Engineering drawing 3101-SW1.2 indicates that the RCP septic system (CAS 25-04-04) was
constructed in 1958 (BMEC, 1958a). The system islocated just south of the RCP Complex fenceline.

The length of time the septic system was active is not known. Engineering drawings 25-CP-C1.1,
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25-CP-C2, and 25-CP-C3 (REECo, 19834, 1983b, and 1983c, respectively) indicate that prior to
1983, the septic system piping was plugged at the manhol e approximately 20 ft upstream of the septic
tank, and effluent was rerouted to two active oxidation ponds located southeast of the RCP. The
oxidation ponds are permitted and currently in active status. The RCP facilities are dso in an active
status (BN, 2000).

Several source buildings were originally connected to the CAS 25-04-04 septic system. These
include Building 3101 (Control Point), Building 3102 (Power House), Building 3103 (Los Alamos
Scientific Laboratory Warehouse), Building 3106 (Storage Building), Building 3104 (Administration
Building), Building 3105 (Former Medical/Cafeteria), Building 3107 (Service Station), and
Building 3123 (Technical Services) (REECo, 1983a). These source buildings contained urinals,
water closets, hand sinks, floor drains, service sinks, drinking fountains, a dishwasher, shower drains,
developer sinks, a print washer, and a dip tank that were connected via drains to the septic system.

Approximately 20 ft of abandoned 8-in. VCP collection system line is connected to the septic tank
(REECao, 1983a). Engineering drawing 3101-SW5 (BMEC, 1958b) shows the septic tank is steel,
with one separation chamber and a 7,500-gal capacity. The tank is accessible at the ground surface
by three covers. Although the leachfield islocated outside of the RCP, the septic tank access
locations are insde of the RCP, just inside the fence line. A concrete distribution structure is located
approximately 10 ft south of the outlet end of the septic tank. The distribution structureis 3 ft long by
2 ft wide, and approximately 4 ft deep. Twin steel lids provides access to the structure

(BMEC, 1958c).

Engineering drawing 3101-SW6.1 (BMEC, 1958c) shows that the leachfield is approximately 112 ft
long by 203 ft wide. The leachfield configuration is similar to the center system shown in Figure 3-1
of the Leachfield Work Plan, with two distribution manifolds and 15 distribution lines per manifold.
The distribution lines are 100 ft long, spaced 8 ft apart on center. Distribution lines were placed in an
18-in. wide trench. The leachfield base is between 24 and 33 in. bgs, and the thickness of leachrock
gravel in each trench is approximately 12 in. The remaining trench is backfilled with soil to the
finished grade.

Previous sampling of the septic tank contents, soil underlying the leachfield, and background soil for
this septic system was conducted by REECo in 1994 and 1995. An action level for TPH and an
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NDEP guidance level for 1,4-dichlorobenzene were exceeded in the septic tank sludge sample. The
oil and grease limit for discharge to a sewage lagoon was also exceeded for both the liquid and sludge
samples from the septic tank. Based on the analytical data, REECo recommended that the septic tank
contents be closed as a nondomestic and hydrocarbon waste under NDEP guidelines (REECo, 1995).
During the REECo effort, personnel noted that the tank contained approximately 3,500 gal of liquid
and dudge. Theliquid had aslightly clouded appearance and a“floating oily phase” on the surface of
theliquid. A moderate septage odor was noted.

2.2.1.4.3 Rad-Safe Trailers Septic System (CAS 25-04-10)

The radiological-safety (Rad-Safe) trailers septic system (CAS 25-04-10) is located approximately
0.10 mi south of the intersection of C and G Roadsin Area 25. Minimal information regarding the
construction, operation, and use of the septic system was identified during the preliminary
assessment. Engineering drawing 25-CP-C2 (REECo, 1983b) indicates the septic system served
either one or two Rad-Safe trailers, since removed, that were located approximately 50 ft north of the
septic system. Aerial photograph 648-26-25 (EG& G/EM, 1964b) shows two trailersin the
approximate location where the Rad-Safe trailers were located on engineering drawing 25-CP-C2.
Thisinformation indicates that the septic system could have been operational prior to 1964 and up to
1983.

Engineering drawing 25-CP-C2 shows that the collection system line consisted of approximately
70 ft of 4-in. VCP. Thisline connected the former Rad-Safe trailer(s) to the CAS 25-04-10 septic
tank. There are no access points along theline. The 650-gal capacity septic tank is steel, with one
separation chamber (REECo, 1995). A recent Site visit indicates the access points to the tank are
buried. A concrete distribution structure is present; however, it isfilled with gravel.

An engineering drawing was not available to show the subsurface configuration of the CAS 25-04-10
leachfield. Drawing 25-CP-C2 indicates that the leachfield is a rectangular-shaped area, measuring
approximately 60 ft by 70 ft. The depth of the leachfield base is a'so not known.

Previous sampling of the septic tank contents, soil underlying the leachfield, and background soil for
this septic system was conducted by REECo in 1994 and 1995. During the effort, REECo personnel

noted that the tank contents were dry, brittle, and reddish brown in color. The tank contained



CAU 271 CAIP

Section: 2.0

Revision: 0

Date: 04/12/2001

Page 22 of 96
numerous skeletal remains of rodents and snakes. REECo (1995) recommended that closure
authority for the site be conducted under NDEP guidelines due to the detection of plutonium-239 and
1,4-dichlorobenzene in the septic tank sludge sample. REECo (1995) identified the tank contents as

nondomestic waste, due to the presence of 1,4-dichlorobenzene in excess of NDEP guidance levels.

2.2.1.4.4 LASL Trailers Septic System (CAS 25-04-11)

Aerial photograph 643-17-15 (EG& G/EM, 1964c) suggests that the Los Alamos Scientific
Laboratory (LASL) trailers septic system (CAS 25-04-11) was constructed after March 1964. The
system is located approximately 530 ft south of the RCP Complex fenceline. Several source
buildings were originally connected to the septic system. However, engineering drawings
25-CP-C1.1, 25-CP-C2, and 25-CP-C3 indicate that sometime prior to 1983, the septic system piping
was plugged at a manhole located a few feet upstream of the septic tank, and effluent was diverted to
the two active oxidation ponds located southeast of the leachfield (REECo, 1983a; REECo, 1983b;
and REECo, 1983c). The oxidation ponds are permitted and currently in active status. The RCP
facilities are a'so in an active status (BN, 2000).

The source buildings that may have discharged effluent to the septic system prior to 1983 include
Building 3127 (Cafeteria), Building 3129 (Technical Operations Building), and approximately 48
LASL sleeping trailers (REECo, 1983a; REECo, 1983b). Theindividual source points from these
buildings and trailers have not been identified, but most likely include sources associated with
personal hygiene (e.g., restrooms and shower facilities) and kitchen and building maintenance
(e.g., dishwashers and janitorial facilities).

As discussed above, much of the collection system line that had connected source buildings to the
LASL trailers septic system is currently active and connected to the permitted oxidation ponds.
However, drawing 25-CP-C2 (REECo, 1983b) shows that two paralel 6-in. VCP lines are present in
theformer LASL trailer area. Together, these lines comprise approximately 380 ft of abandoned

collection system piping.

The septic tank is constructed of steel, with one separation chamber and a 7,500-gal capacity
(REECo, 1995). Two manways with stedl lids provide accessto the tank. The manways are
approximately 2 ft bgs; corrugated metal tubes allow below grade access. A concrete distribution



CAU 271 CAIP
Section: 2.0
Revision: 0

Date: 04/12/2001
Page 23 of 96

structure islocated approximately 5 ft south of the septic tank. Thisstructure has a damaged metal lid
and is partialy filled with soil and/or gravel.

An engineering drawing was not available to show the subsurface configuration of the CAS 25-04-11
leachfield. Drawing 25-CP-C2 indicates that the leachfield is arelatively large rectangul ar-shaped
area, measuring approximately 135 ft by 200 ft. The depth of the leachfield base is not known.

Previous sampling of the septic tank contents, soil underlying the leachfield, and background soil for
this septic system was conducted by REECo in 1994 and 1995. Due to the presence of
1,4-dichlorobenzene above the NDEP guidance level, REECo recommended that the tank contents be
closed as nondomestic waste under NDEP guidelines (REECo, 1995). During the field effort,
REECo personnel noted that the septic tank contained approximately 3,500 gal of liquid and sludge.
The sludge layer appeared to be approximately 1.5 ft thick, was black in color, and had a strong
septage odor. The liquid was relatively clear.

2.2.2 History of Area 26

In 1958, the Lawrence Radiation Laboratory (LRL), the predecessor of Lawrence Livermore and
Lawrence Berkeley National Laboratories, was contracted to begin construction for Project Pluto in
Area 26, formerly known as Area401. Project Pluto was a joint program between the AEC and DoD
to demonstrate the feasibility of using a nuclear ramjet engine to propel a supersonic low altitude
missile (Author Unknown, 1960). Between 1961 and 1964, LRL conducted six experimental teststo
develop a nuclear reactor for the ramjet engine. Four of the tests involved the Tory 11-A nuclear

reactor and the other two involved the Tory 11-C nuclear reactor (DRI, 1988).

The facilities built to support Project Pluto were separated into three functional areas for operational
reasons. control, testing, and disassembly areas. The control area included the Control Room
(Building 2101), Assembly Building (Building 2102), Data Reduction Building (Building 2107), Hot
Critical Facility (Building 2103), and Check Station (Building 2105). The testing area included the
Test Bunker (Building 2203), and the disassembly area consisted of the Disassembly Building
(Building 2201) and the Railcar Washdown (Building 2202).
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Significant quantities of radioactive material were produced during the Tory reactor testing program,
some of which was disposed in the disassembly area radioactive leachfield (CAS 26-05-01). In
addition, process and sanitary effluents were generated and disposed of in septic systems associated
with the facilities described above. In general, engineering controls were in place to separate
radioactive effluent from other effluents, but the assumption that sanitary leachfields are not
radiologically contaminated cannot safely be made because of different standards, criteria, and
characterization information used in the past.

Two other known activities occurred in Area 26 after theinitial Project Pluto activities. In 1981, the
DoD and the DOE began ajoint accident nuclear weapons accident training exercise, NUWAX-81, at
the NTS. The exercise was designed to put into action a planned emergency response to radioactive
material scattered in the vicinity of afictitious town named Wahmonie, California, asaresult of a
nuclear weapons accident. The Project Pluto control area and surrounding area supported NUWAX
operations and served as the location for Wahmonie. The NUWAX-81 scenario involved a simulated
crash of an U.S. Army helicopter transporting nuclear weapons to a storage site. The simulated
helicopter crash site was the west bank of Wahmonie's water reservoir (now CAS 26-03-01).
Aircraft parts and pieces of inert nuclear training weapons were prepositioned at the site. Short-lived
radioisotopes, radium-223 (Ra-223) and mercury-197 (Hg-197), were distributed via an agricultural
sprayer to alocalized area to simulate contamination by weapons-grade plutonium

(U.S. Army, 1989).

In 1983, the joint venture between the DoD and DOE to train personnel for emergency response to
nuclear weapons accidents was continued with the advent of NUWA X-83. The Federa Emergency
Management Agency aso participated in NUWAX-83. With the exception of afew details, a
scenario similar to NUWA X-81 was conducted. Short-lived radioisotopes, Ra-223 and
palladium-103, were distributed during this exercise to simulate contamination with plutonium and
americium. This accident simulated a crash in the mock city of Port Gaston, VA (DOE, 1983). The
NUWA X-83 exercise did not impact any of the CASsinvestigated as part of CAU 271.

Subsequent to Project Pluto and NUWAX operations, additional activities may have been conducted
at the facilitiesin Area26. The type of activities and the purpose are not known.
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In the subsections that follow, the Area 26 CASs are organized according to the three Project Pluto

functional areas. However, CAS 26-03-01 is associated with NUWA X-81 and will be discussed
separately.

2.2.2.1 Project Pluto Control Area

The control area for Project Pluto was the center for administrative, operational, and other
nonhazardous functions (AEC, 1964).

2.2.2.1.1 Building 2105 Septic System (CAS 26-04-01)

Building 2105 (Check Station) is located between the disassembly building and the control room.

It was used for limiting access to the test area during testing and al so used as a control point for health
physics and other aspects of safety (AEC, 1964). Building 2105 is currently in a standby status
(BN, 2000).

Engineering drawing 2105-SW2 (BMEC, 19604) indicates that the Check Station septic system
(CAS 26-04-01) was constructed in 1960. The system islocated approximately 200 ft west of
Building 2105, and was used from 1961 to 1964. The sources of effluent from Building 2105
included four floor drains, two service sinks, two water closets, one urinal, and one lavatory.

Engineering drawing 2105-SW2 (BMEC, 1960a) shows that the collection system line for
CAS 26-04-01 consists of approximately 200 ft of 6-in. VCP connecting Building 2105 to the septic
tank. One manhole divides the line into two segments.

The septic tank is a steel, one-chamber design, with a 1,000-gal capacity (REECo, 1995). Thetank is
accessed by one manway. A concrete distribution structure islocated 10 ft west of the septic tank. A
steel lid provides access to the structure (BMEC, 1960a; BMEC, 1960b).

Engineering drawing 2105-SW3 (BMEC, 1960b) shows that the leachfield is approximately 48 ft
long by 93 ft wide. The leachfield base is approximately 2 to 3 ft bgs; the actual depth to the base is
unknown. The leachfield configuration is similar to the middle system shown in Leachfield Work
Plan, Figure 3-1. Two distribution manifolds extend from the distribution structure through the

center of the leachfield; six distribution lines are connected to each manifold. The 4-in. VCP
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distribution lines are 45 ft long and spaced 8 ft apart on center. Each line was placed in an 18-in. wide
trench. A 12-in. layer of gravel wasinstalled as leachrock. Above the leachrock, each trench was

backfilled with soil to the finished grade.

Previous sampling of the septic tank contents, soil underlying the leachfield, and background soil for
this septic system was conducted by REECo in 1994 and 1995. Neither federal action levelsfor the
toxicity characteristic or PCBs, nor NDEP guidance levels were exceeded in samples of the septic
tank contents, leachfield soil, or background soil. Based on this information, REECo recommended
that the system be classified as nonhazardous and closed as a domestic sewage system under NSHD
guidelines (REECo, 1995). During the sampling effort, REECo personnel noted that the tank
contained approximately 400 gal of liquid.

2.2.2.1.2 Building 2103 Septic System (CAS 26-04-02)

Building 2103 (Hot Critical Facility) housed a large high-temperature oven used in performing a
series of critical measurements of reactor materials (Author Unknown, 1960). Building 2103 was
deactivated before the beginning of the Tory 11-C testsin 1963 (AEC, 1964). The operational status
was not listed in the NTS occupancy report (BN, 2000).

Engineering drawing 2101-SW4.1 (BMEC, 1959a) indicates that one septic system (CAS 26-04-02),
constructed in 1960, is associated with Building 2103. The system is located approximately 100 ft
north of Building 2103; it was used from 1961 to 1964. The sources of effluent from Building 2103
included one sink, two urinals, one floor drain, and one water cooler.

Engineering drawing 2101-SW4.1 (BMEC, 1959a) shows that the collection system line consists of
approximately 100 ft of 6-in. VCP connecting Building 2103 to the septic tank. One manhole and

two cleanouts may provide access to theline.

The single-chamber septic tank is concrete, with a 650-gal capacity (REECo, 1995). The single
access manway to the tank is not visible at the ground surface. A concrete distribution structure is
located 10 ft north of the septic tank (BMEC, 1959a; BMEC, 1959b).

Engineering drawing 2101-SW4.1 showsthat the leachfield is approximately 24 ft long by 73 ft wide.
The leachfield base is approximately 2 to 3 ft bgs (BMEC, 1959b); the actual depth to the leachfield
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base is unknown. The leachfield configuration is similar to the middle system shown in the
Leachfield Work Plan, Figure 3-1. Two distribution manifolds extend from the distribution structure
through the center of the leachfield; four distribution lines are connected to each manifold. The 4-in.
VCP distribution lines are 35 ft long and are spaced 8 ft apart on center. Drawing 2101-SW6.1
(BMEC, 1959b) shows that the distribution lines were placed in 18-in. wide trenches. A 12-in. layer
of gravel wasinstalled asleachrock. Above the leachrock, the trench was backfilled with soil to the

finished grade.

Previous sampling of the septic tank contents, soil underlying the leachfield, and background soil for
this septic system was conducted by REECo in 1994 and 1995. Neither the federal action levelsfor
the toxicity characteristic or PCBs, nor the NDEP guidance levels were exceeded for samples of the
tank contents, leachfield soil, or background soil. However, REECo recommended that the septic
system be closed as a nondomestic sewage system under NDEP guidelines due to the presence of
beryllium in the septic tank contents (REECo, 1995). During the sampling effort, REECo personnel
noted that the influent and effluent lines inside the septic tank were sealed with concrete. The tank
contents were dry and medium brown in color.

2.2.2.1.3 Buildings 2101, 2102, and 2107 Septic System (CAS 26-05-05)

Building 2101 (Control Building) housed equipment used to remotely control, display, and record
data associated with the locomotive operations, track switching, reactor duct disconnect, test air
system, diagnostic equipment, and Tory reactor nuclear controls (AEC, Date Unknown). Building
2101 iscurrently in a standby status (BN, 2000). Building 2102 (Assembly Building) was used to
assemble and fabricate subassemblies and served as a materials-receiving station and vault

(Author Unknown, 1960). The status of Building 2102 is currently listed as active (BN, 2000).
Building 2107 (Data Reduction Building) is currently listed with an active status and was identified
as the Port Gaston Cafe (BN, 2000). No information on the use of Building 2107 was identified,
although from the name, it appears likely that data gathered during the Tory reactor tests were
anayzed in this building.

Engineering drawing 2101-SW4.1 (BMEC, 1959a) shows that one septic system (CAS 26-05-05)
serviced al three of these buildings. The system, constructed in 1960, islocated approximately 235 ft
north of Building 2102 and was used from 1961 to 1964. The sources of effluent from
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Buildings 2101, 2102, and 2107 include 13 floor drains, 6 toilets, 4 urinals, 6 bathroom sinks, 3 utility
sinks, 1 laboratory sink, and 1 shower.

Engineering drawing 2101-SW4.1 indicates that thisis atypical sanitary system composed of a septic
tank, distribution structure, and leachfield. However, a preliminary assessment and subsequent site
visit conducted by ITLV indicated that an additional distribution structure and possibly an additional
septic tank are present. The additional distribution structureis located in the approximate center of a
fenced area assumed to be the leachfield. The suspected additional septic tank islocated outside of
the leachfield fence. It is not on the centerline for the system, which is somewhat unconventional
relative to other septic systemsin the area.

Drawings 2101-SW4.1 and 401-004-C1 (Holmes & Narver, 1961) indicate that the collection system
linesfor CAS 26-05-05 consist of approximately 650 ft of VCP. The VCP includes 4-, 6-, and 8-in.

diameter segments. Three manholes and at |east one cleanout may provide access to the piping.

The capacity of the septic tank is reported to be 1,500 gal (Frazier, 1987). Drawing 2101-SW6.1
(BMEC, 1959b) indicates that the tank has a single manhole for access. A concrete distribution
structure islocated 10 ft northwest of the septic tank. As discussed above, another septic tank and
distribution structure, which are not shown on engineering drawings, may be associated with this
CAS.

Engineering drawing 2101-SW4.1 (BMEC, 1959a) shows the CAS 26-05-05 leachfield is
approximately 48 ft long by 109 ft wide. The leachfield base is approximately 2 to 3 ft bgs
(BMEC, 1959b); however, the actual depth to the leachfield base is unknown. The configuration of
the leachfield is similar to the middle system shown in the Leachfield Work Plan, Figure 3-1. Two
distribution manifolds extend from the distribution structure through the center of the leachfield; six
distribution lines are connected to each manifold. The 4-in. VCP distribution lines are 53 ft long and
are spaced 8 ft apart on center. Drawing 2101-SW6.1 (BMEC, 1959b) shows that the lineswere
placed in 18-in. wide trenches. A 12-in. layer of gravel wasinstalled as leachrock. Above the
leachrock, the trench was backfilled with soil to the finished grade. A recent site visit indicates that
the leachfield dimensions shown in the “as built” engineering drawing may not match the actual
dimensions. The area enclosed by afenced (assumed to be the leachfield) was observed to be

approximately three times longer than presented in the “as built.” A reference documenting
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expansion or modification of the original CAS 26-05-05 septic system has not been found. To date,

no known sampling or characterization efforts have been conducted at this CAS.

2.2.2.2 Project Pluto Test Area - Building 2203 Septic System (CAS 26-05-03)

The test area consisted of the Test Bunker (Building 2203), air heating facility, air storage farm, and
compressor building (AEC, 1964). The facility of concernto CAU 271 isBuilding 2203. This
building served as ground zero for Project Pluto reactor testing operations. Building 2203 housed a
heater combustion system, hydraulic power unit, air supply piping and controls, reactor cooling
blowers, and ventilation fans. A stored air system was located adjacent to the bunker

(Author Unknown, 1960).

The Test Bunker facility was used from 1961 to 1964 during the Project Pluto activities (DRI, 1988).
Personal interviews indicate that Building 2203 has been used sporadically after that time period for
training exercises and other “black operations’ (Cebe, 1997). The status of Building 2203 is
currently listed as active (BN, 2000).

Engineering drawing 2203-SW1.1 (BMEC, 1960c) indicates that one septic system (CA S 26-05-03)
is associated with a restroom facility in Building 2203. The system, located approximately 60 ft
southeast of the vertical heat exchange tanks at Building 2203, was constructed in 1959. Sources of
effluent from the building included two toilets, one urinal, two sinks, and one floor drain. A separate
hot waste line handled radioactive effluents generated in Building 2203; that line is addressed by
CAU 168 as CAS 26-17-01.

Engineering drawing 2202A-C-10 (NEC, 1961) indicates that the collection system line for
CAS 26-05-03 consists of approximately 70 ft of pipe. Theline may be VCP or cast iron. A manhole

or cleanout is located on the line, adjacent to Building 2203.

The single-chamber concrete septic tank has a reported 1,500-gal capacity (Frazier, 1987,

BMEC, 1960d). Drawing 2203-SW5 (BMEC, 1960d) shows a concrete distribution structureis
located 10 ft southeast of the septic tank. However, drawing 2202A-C-10 indicates that the distance
between the distribution structure and septic tank is approximately 40 ft.
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Engineering drawing 2203-SW5 (BMEC, 1960d) shows that the leachfield is approximately 48 ft
long by 93 ft wide. The depth of the leachfield base is approximately 2 to 3 ft bgs; however, the
actual depth isunknown. The configuration of the leachfield issimilar to the middle system shownin
Leachfield Work Plan Figure 3-1. Two distribution manifolds extend from the distribution structure
through the center of the leachfield; six distribution lines are connected to each manifold. The 4-in.
tile distribution lines are 45 ft long and are spaced 8 ft apart on center. Drawing 2203-SW5 shows
that the lines were placed in 18-in. wide trenches. A 12-in. layer of gravel wasinstalled asleachrock.
Above the leachrock, the trench was backfilled with soil to the finished grade.

A three-strand barbed wire fence surrounds the leachfield, which is posted as “ Caution Radioactive
Material.” Miscellaneous debrisis present on the ground surface at two locationsin the leachfield.
These locations showed elevated radiol ogical readings during a driveover survey of the site

(I'T, 2000b). The debrisitself may account for the posting. Neither the distribution structure nor the
septic tank are posted. No other sampling of the CAS 26-05-03 system has been identified.

2.2.2.3 Project Pluto Disassembly Area

The Disassembly Building (Building 2201) was constructed in 1959 and 1960. It was used from 1961
to 1964 during Project Pluto to decontaminate the Tory 11-A and Tory I1-C reactors (LRL, 1960). The
building contains a large disassembly bay and two smaller disassembly shops used for the remote
dismantling and inspection of the radioactive or “hot” reactors. It aso includes an assembly bay.
Liquid wastes generated during the decontamination activities contained radioactive contaminants
and possibly chemical solvents and degreasers (DOE, 1988b). The types and quantity of these
products are unknown. A report on testing of the Tory |1-C reactor states that reactor fuel elements
consisted of uranium dioxide and beryllium oxide (AEC, 1964).

Building 2201 was used again in 1972 for repackaging operations (REECo, 1972). Solid fuel
elements from the Pluto Project were repackaged for shipment from Area26. Neither the radioactive
leachfield nor the septic system were used during this operation. Following 1972, classified
experiments occurred in Building 2201; however, no information regarding these operations or
potential impacts to the leachfield were identified. The building was administratively occupied by
Sandia National Laboratoriesin 1997 (Parker, 1998). The current statusis active (BN, 2000).
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A railroad was used to transport the Tory reactors between the Disassembly Building and Test
Bunker. A Railcar Washdown structure (Building 2202) was located on the railroad, approximately
500 ft east of Building 2201. While passing through the washdown structure, the reactor and possibly
the railcars were decontaminated prior to proceeding to Building 2201. The effluent from this
operation was disposed in the CAS 26-05-01 radioactive leachfield. The operational status of

Building 2202 was not listed in the NTS occupancy report (BN, 2000).

2.2.2.3.1 Buildings 2201 and 2202 Radioactive Leachfield (CAS 26-05-01)

Radioactive effluent produced during the Project Pluto Tory reactor testing program was disposed of
in the CAS 26-05-01 radioactive leachfield (alternatively known as the Area 26 Tory Reactor
Leachfield or 401 Maintenance, Assembly, and Disassembly Facility Leachfield). Engineering
drawing 2201-SW1 (BMEC, 1958d) indicates that the radioactive leachfield is associated with
Buildings 2201 and 2202, and is located approximately 1,450 ft southeast of Building 2201. The
leachfield was constructed between 1959 and 1960, and it received effluent from 1961 to 1964. The
potential sources of effluent from Buildings 2201 and 2202 included 36 “hot” waste linesand 11 floor
drains.

The CAS 26-05-01 radioactive leachfield system received process effluents. It does not have a septic
tank; therefore, it was not designed for disposal of sanitary wastes. The Disassembly Building
(Building 2201) was designed and built with independent piping systems to segregate radioactive
(“hot”) effluent from sanitary effluent. Radioactive effluent was discharged to the CAS 26-05-01
leachfield system, while sanitary effluent was discharged to the Building 2201 septic system

(CAS 26-05-04, discussed in Section 2.2.2.3.2).

“Asbuilt” engineering drawing 2201-SW1 (BMEC, 1958d) shows that the collection system line for
CAS 26-05-01 consists of approximately 1,575 ft of 8-in. diameter pipe connecting Building 2201 to
the leachfield and approximately 225 ft of 6-in. diameter pipe connecting Building 2202 to the main
line from Building 2201. Four manholes are located along the main 8-in. line, and afloor drainis
located at Building 2202. As discussed above, this system does not include a septic tank. One
concrete distribution structure is present (BMEC, 1958d).
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Engineering drawing 2201-SW7.A (BMEC, 1958g) shows that the CAS 26-05-01 leachfield is
relatively large, approximately 190 ft long by 203 ft wide. The depth of the leachfield base is
approximately 2 to 3 ft bgs; however, the actual depth is unknown. The configuration of the
leachfield is similar to the middle system shown in Leachfield Work Plan Figure 3-1. Two 6-in.
diameter VV CP distribution manifolds extend from the distribution structure through the center of the
leachfield; 25 distribution lines are connected to each manifold. The 6-in. diameter tile distribution
lines are 100 ft long and are spaced 8 ft apart on center. The lines were placed in 18-in. wide
trenches. An 18-in. layer of gravel wasinstalled asleachrock. Above the leachrock, the trench was
backfilled with soil to the finished grade (BMEC, 1958g). A security fence surrounds the leachfield
and distribution box. The leachfield is posted as “Underground Radioactive Material.”

Sampling of the CAS 26-05-01 radioactive leachfield was performed by REECo in 1986. During this
sampling effort, 19 soil samples were collected from the leachfield. Thirteen samples contained
elevated Cs-137. The highest concentration detected was 222 picocuries per gram (pCi/g).
Uranium-235 (U-235) was also detected at 18.1 pCi/g in asoil sample from adepth of 6 to 12 in. bgs
(REECao, 1986b). No sampling of the leachfield for chemical congtituents has been identified. This
sampling effort is discussed further in Section 2.5.1.

2.2.2.3.2 Building 2201 Septic System (CAS 26-05-04)

Engineering drawing 2201-SW1 (BMEC, 1958d) indicates that one septic system (CAS 26-05-04) is
associated with the Building 2201 floor drains and restroom facilities. The system was constructed
between 1959 and 1960 as the sanitary component to this building. Itislocated approximately 250 ft
south of Building 2201. The sources of effluent from Building 2201 include up to 23 floor drains,
two water closets, two lavatories, one service sink, and one urinal.

Drawing 2201-SW1 (BMEC, 1958d) showsthat the collection system linefor CAS 26-05-04 consists
of approximately 215 ft of 6-in. VCP connecting Building 2201 to the septic tank. Two manholes
divide the line into three segments. This CASincludes a large two-chamber septic tank with a
reported capacity of 4,300 gal (Frazier, 1987). Three manholes provide accessto the tank. A
concrete distribution structure is located 10 ft south of the septic tank (BMEC, 1958e).
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Engineering drawing 2201-SW4.A (BMEC, 1958e) shows that the leachfield is approximately 64 ft
long by 83 ft wide. The depth of the leachfield base is approximately 2 to 3 ft bgs; however, the
actual depth isunknown. The configuration of the leachfield issimilar to the middle system shownin
Leachfield Work Plan, Figure 3-1. Two 6-in. diameter V CP distribution manifolds extend from the
distribution structure through the center of the leachfield; nine distribution lines are connected to each
manifold. The 4-in. diameter tile distribution lines are 40 ft long and are spaced 8 ft apart on center.
The lines were placed in 18-in. wide trenches. A 12-in. layer of gravel wasinstalled as leachrock.
Above the leachrock, the trench was backfilled with soil to the finished grade (BMEC, 1958e€).

A three-strand barbed wire fence surrounds the leachfield. Data from previous sampling of the
CAS 26-05-04 system have not been identified.

2.2.2.4 Port Gaston Training Area Contaminated Water Reservoir (CAS 26-03-01)

In 1981, the area containing the CA S 26-03-01 contaminated water reservoir was known as the
NUWAX area. In 1983, with the advent of NUWA X-83, the name was changed to the Port Gaston
Area. Although CAS 26-03-01 was not associated with NUWA X-83, the area containing this CAS
will be referred to as the Port Gaston Training Area in this document because “ Port Gaston Training
Ared’ isused in the FFACO.

In 1991, the DOE/NV Environmental Protection Division originally identified this site as an
abandoned sewage lagoon. Due to this classification, CAS 26-03-01 was grouped into CAU 271 and
promoted to Appendix |11 in the FFACO (1996). It has since been determined that CAS 26-03-01
was actually awater reservoir, constructed in 1980, and used for NUWAX training in 1981. The
contaminated water reservoir is located approximately 800 ft south of the Port Gaston Complex
(Project Pluto control area).

Engineering drawing JS-026-002-C3 (Holmes & Narver, 1980) indicates that the water reservoir was
constructed in 1980. Dimensions of the water reservoir are approximately 75 ft long by 36 ft wide.
The berm is approximately 4 ft high. The reservoir was lined with 30-mil black plastic. A
photograph shows that the reservoir contained water in 1981 (EG& G/EM, 1981). However, the
length of time the reservoir held water is not known. A recent site visit indicates that the reservoir is
dry, and the plastic liner is brittle and cracked in places. Soil has washed or blown onto the liner.
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One surface soil sample was taken at the center of the lagoon by ITLV Preliminary Assessment
personnel in 1997. The sample was described as dry, light brown silt. 1t was noted that observable
staining was not present in the soil on the water reservoir bottom. The soil sample was analyzed for
volatile organic compounds (V OCs), semivolatile organic compounds (SVOCs), TPH, RCRA metals,
pesticides, PCBs, gross al pha/beta radioactivity, and gamma-emitting radionuclides. Analyte

concentrations were below detection limits (Forsgren, 1998).

2.2.3 History of Area 27

The Lawrence Livermore Laboratory (now Lawrence Livermore National Laboratory) has
maintained several facilitiesin Area27. The facilities were the primary location for the assembly of
nuclear device test assemblies for the nuclear test program from approximately 1961 to 1970
(DOE/NV, 19984). The facilities are grouped into three sites known as the Super Kukla reactor
facility, Able site, and Baker site.

The Super Kuklawas aprompt burst reactor designed to serve asa source for theirradiation of awide
variety of test specimens or samples, including fissile materials (ERDA, 1977b). Super Kuklawas
mostly utilized to simulate the effect of an intense radiation burst on nuclear warhead components
(LLL, 1972). The Super Kukla reactor is permanently out of service (DOE, 1988b).

The Able site (5100 Complex) consists of severa buildings constructed in 1960 to handle explosives.
The Able siteisno longer permitted to handle these types of operations. One building was used for
the storage of spare Super Kuklafuel elements. (ERDA, 1977b).

The Baker site (5300 Complex) was engaged in the assembly, disassembly, and modification of
nuclear explosives, nonnuclear explosives, and assemblies containing special nuclear material. It
served as the staging point for the manufactured components of the nuclear devices. The complex
consisted of four buildings and six storage magazines. One building housed radiographic equipment
and x-ray equipment used in the assembly area. Magazines were specially constructed for storing or
holding hazardous materials including explosives, specia nuclear materials, and parts. They were
located away from the other buildings at the Baker site (ERDA, 1977b).
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Buildings 5200 and 5210 (Mechanical Technician Shop and Cafeteria, respectively) are located
outside of the Baker site but may have been associated with activities conducted at Baker. The two
buildings were used primarily for support functions.

2.2.3.1 Building 5200 Leachfield (CAS 27-05-02)

Engineering drawing 410-004-C10.2 (Holmes & Narver, 1962) showsthat CAS 27-05-02 septic
system was connected to Building 5210 in 1962. One year later, the system was aso connected to
Building 5200 as shown in engineering drawing NV-35-33-02-P-1 (Moffitt and Hendricks, 1963).
The septic system islocated southwest of Building 5210 and west of Building 5200. The west side of
the CAS 27-05-02 leachfield is bordered by anatural wash (i.e., arroyo).

The septic system received effluent from restroom facilities including toilets, urinals, sinks, and floor
drainsinside the buildings. In addition, Building 5210 had a full kitchen with food preparation, dish
washing, and cleanup operations. Building 5200 contained a service sink and an acid dip tank located
beside asink on a*solder bench.” The status of Building 5200 is currently listed as active, and
Building 5210 islisted with astandby status (BN, 2000). However, even if the buildings were
reactivated, use of the septic system would be prohibited because the leachfield isimmediately
adjacent to anatural wash. The Nevada Administrative Code, 444.792-2 (NAC, 2000a), prohibitsthe
location of septic systems within 100 feet of any watercourse.

Engineering drawing 410-004-C10.2 (Holmes & Narver, 1962) indicates that the collection system
line from Building 5210 to the septic tank is approximately 125 ft of 4-in. VCP. At least one cleanout
is present on the line; the entire line runs beneath a paved parking area south of Building 5210.
Drawing NV-35-33-02-P-1 (Moffitt and Hendricks, 1963) shows that Building 5200 is connected to
the septic system via approximately 90 ft of 4-in. VCP. Two cleanouts may provide access to this

collection system line.

The septic tank is not visible at the ground surface and is thought to be buried beneath the parking lot
for Building 5210. The capacity of the tank is reported to be 1,500 gal (Frazier, 1987). The
distribution structure is located approximately 5 ft southeast of the septic tank. It isaround 4-ft
diameter concrete structure with one 6-in. VCP inlet and five 4-in. VCP outlets. The structureis

capped by alarge round metal lid.
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Engineering drawing 410-004-C10.2 shows the leachfield to be approximately 80 ft long by 24 ft
wide. Theleachfield baseis at least 2.5 ft bgs; the actual depth to the base is not known. The

CAS 27-05-02 leachfield configuration is similar to that of the system shown at the top of Leachfield
Work Plan, Figure 3-1. Five parallel 4-in. orangeburg distribution lines connect directly to the
distribution structure. The lines are approximately 80 ft long and are spaced 6 ft apart on center. The
distribution lines are placed in 2-ft wide trenches. A layer of approximately 18 in. of coarse gravel
served as leachrock in each trench. The remaining trench was backfilled to the finished grade with
native soil (Holmes & Narver, 1962). Datafrom previous sampling of this septic system has not been
identified.

2.3  Waste Inventory

Interviews with former site employees, review of procedures, and interpretations of engineering
drawings and facility processesindicate that sanitary and process effluents were discharged to the soil
underlying the CAU 271 leachfields. In addition, contamination of the CAS 26-03-01 water reservoir
by short-lived radionuclides has been documented. Available information including historical
sampling results was evaluated during the DQO process, and alist of potential contaminants was
developed.

Radioactive effluent is known to have been discharged to the CAS 26-05-01 posted radioactive
leachfield. However, no records of volume or nature of the effluents discharged to CAU 271 systems
have been located. Previous sampling efforts, summarized in Section 2.5.1, Section 2.5.2, and
Section 2.5.3, have identified radioactive and potentially hazardous materials present in media

associated with some of the CAU 271 septic and leachfield systems.

2.4 Release Information

The source of potential contamination related to the CAU 271 septic and leachfield systems was
effluent routed through collection system drains to the leachfields. Effluent was released to the
leachfields after it passed through septic and leachfield system features, including collection system
piping and various combinations of septic tanks and distribution structures. The leachfields were
designed for liquid to be dispersed over an area just above the leachfield base (leachrock/native soil
interface) and to subsequently percolate through the leachrock and into the underlying soil. The
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driving force for downward migration of potential contamination was the discharge of effluent
associated with the facilities. The possibility of leakage at points aong the collection system exists,
but there is no evidence of documented leaks or releases.

The volumes of water disposed of using the CAU 271 septic and leachfield systems are unknown.
The systems are currently inactive, but some may still receive passive effluent such asrainwater from
sources including open pad drains, floor drains, and equipment drains.

Short-lived radionuclides were intentionally sprayed into the CAS 26-03-01 contaminated water
reservoir in 1981 as part of the NUWA X-81 exercise. The maximum Ra-223 and Hg-197 activity
reportedly deposited was 25 microcuries per square meter (Mitchell, 1981). Photographic evidence
indicates that the reservoir was full of water in 1981; however, the length of time it contained water is
not known (Section 2.2.2.4). Sincethereservoir waslined, it isassumed that the rel ease of water and
potential contamination to underlying geologic mediawould have been very limited. In addition,
Mitchell (1981) states that due to the short half-lives of the isotopes used in the exercise and the
purity standards employed in the production of the sprayed solution, the intentional release associated
with NUWA X-81 did not add detectable levels of any contaminant, including mercury, to the site.

2.5 Investigative Background

In accordance with the DOE/NV National Environmental Policy Act (NEPA) compliance program, a
NEPA checklist will be completed prior to commencement of site investigation activities at

CAU 271. This checklist compels DOE/NV project personnel to evaluate their proposed project
against alist of several potential environmental impacts which include, but are not limited to, air
guality, chemical use, waste generation, noise level, and land use. Completion of the checklist results
in a determination of the appropriate level of NEPA documentation by the DOE/NV NEPA

Compliance Officer.

Generd site investigation activities are described in Section A.4.1 of the Leachfield Work Plan. Site
investigation activities associated with CAU 271 have been identified and documented, in general, in
the Final Environmental Impact Satement for the Nevada Test Ste and Off-Ste Locationsin the
Sate of Nevada (DOE/NV, 1996a).
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The following subsections describe the known previous characterization activities that have taken
place at the CAU 271 CASs.

2.5.1 1986 REECo Report

A Hazardous Waste | nstallation Assessment Report was completed by REECo in 1986

(REECao, 1986a). Thisreport identified the CAS 26-05-01 radioactive leachfield (Tory Reactor 401
Leachfield) as arelease site known to contain radioactive material, but noted that the total quantity of
radioactive material released was undocumented. Existing documentation states that liquid waste
generated by decontamination operations at the Tory Reactor was released to CAS 26-05-01. The
type and quantity of chemical waste that may have been released to CAS 26-05-01, if any, are
unknown (REECo, 1986a).

Datafor the characterization effort were reported under separate cover in Nevada Test Ste
Underground Contaminants (REECo, 1986b). Laboratory results for soil samples collected at
unspecified locationsin the CAS 26-05-01 leachfield identified elevated radionuclide levels at two
locations. Gamma spectroscopy identified Cs-137 as high as 222 pCi/g, and U-235 as high as
18.1 pCi/g in sail collected from these two locations.

Apparently, up to two soil samples were collected at the CAS 26-05-01 leachfield and analyzed for
pesticides, herbicides, metals, and VOCs. Although unclear, it appears most of the analyses were
performed on Toxicity Characteristic Leaching Procedure (TCLP) extracts. The resulting data were
not reported; however, it can be assumed that results were all below detection limits. Thisis because
all detectionsfor al sitesinvestigated were tabulated in the report, and no results for the

CAS 26-05-01 leachfield were listed (REECo, 1986a).

2.5.2 1988 DOE Preliminary Report

The DOE Office of Environment, Safety, and Health’s Office of Environmental Audit reviewed
available historical information to identify environmental problems and areas of environmental risk
associated withthe NTS. A preliminary report of findings wasissued in April 1988 (DOE, 1988b).

This preliminary report identified the CAS 26-05-01 radioactive leachfield as 1 of 21 leachfields at

the NTSthat received or could have received liquid wastes other than sanitary wastes. The remaining
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septic systems addressed by CAU 271 were not identified in the preliminary report. Soil sampling
results for CAS 26-05-01 are provided in the preliminary report. The results appear to be the same
datareported in the 1986 REECo reports (REECo, 1986a and 1986b).

The CAS 26-05-01 radioactive leachfield isidentified as “LFP-1 at the Tory Reactor” in the 1988
DOE preliminary report. Disposal of liquid wastes containing radioactive contaminants, generated
from decontamination operations of the Tory reactor is reported, and the potential for discharge of
chemical solvents and degreasersis noted. Document review and interviews conducted during the
preliminary assessment of CAU 271 did not identify the use of listed chemicals. Review of the
sampling results did not indicate the presence of nonradioactive contaminants (as discussed in
Section 2.5.1). Radioactive contamination was identified, with Cs-137 results reaching

222 + 19 pCi/gina0to 6-in. interval surface soil sample, 4.9 £ 0.4 pCi/gin a0- to 3-in. sample from
asurface cleanup, and Cs-137 results from all other samples measuring less than 1 pCi/g.
Uranium-235 was detected at 18.1 £+ 1.6 pCi/g, and a rhodium-106 detection of 0.499 + 0.126 pCi/g
was reported in asoil sample. Apparent background levels of several other naturally occurring
radionuclides were also reported. The 1988 DOE preliminary report indicated that some hot spots

may exist, but the general level of contamination was negligible.

2.5.3 1995 REECo Report

The primary source of existing dataon COPCsfor CAU 271 isthe Preliminary Characterization of
Abandoned Septic Tank Systems (REECo, 1995). This document describes preliminary
characterization activities conducted by REECo in 1994 and 1995. The purpose of the work was to
investigate and identify waste streams at sites reported by a Tiger Team (DOE environmental
audit/assessment team). The abandoned septic systemswereto be closed at alater date (DOE, 1990).
The activity was not intended to be afull-site characterization or remediation effort. There werea
total of 19 siteslocated and characterized through biased samples collected from septic tanks,
leachfield soils, and background soils.

Nine of the 19 sitesinvestigated are septic systems currently included as CASsin CAU 271. Samples
were analyzed for VOCs, SVOCs, RCRA metals, beryllium, TPH (gasoline-, diesel-, and oil-range
organics), oil and grease, PCBs, isotopic plutonium, gamma-emitting radionuclides, and tritium.

Aliquots of soil and septic tank dudge/solid samples also were subjected to the TCLP, and resulting
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leachates were analyzed for VOCs, SVOCs, and RCRA metals. The COPCs observed at each of the
CASs are summarized in Table 2-1.

Table 2-1
Contaminants of Potential Concern Identified in REECo (1995)

Contaminant of Potential Concern (COPC)

CAS voc | svoc ,\F;ectzé Beryllium | TPH gr';r‘sde PCB P'Ztgglggugm Celsei‘;m Tritium
25-04-01 ° o? . ° o
25-04-03 . . of of R
25-04-04 . o? . o° od .
25-04-08 . N
25-04-09 . . o .
25-04-10 o . . P
25-04-11 o2 . o . . .
26-04-01 ° ° ° ° ° °
26-04-02 . o . .

& Exceeded NDEP guidance levels (greater than one-tenth the TCLP regulatory limit or greater than ten times the Nevada Drinking Water
Standard).

Exceeded DOE Offsite Radiation Exposure Review Project background concentrations and/or U.S. Environmental Protection Agency
drinking water regulations.

Exceeded Nevada Administrative Code 459.9973 action level of 100 milligrams per kilogram (mg/kg) (NAC, 2000f).

Exceeded guideline of 100 milligrams per liter for disposal in Area 23 Sewage Lagoon.

No guidance or regulatory levels were exceeded; however, due to the presence of PCBs, a nondomestic waste, it was recommended that
closure authority be under NDEP guidelines.

Exceeded proposed 40 Code of Federal Regulations Parts 264, 265, 270, and 271; Corrective Action for Solid Waste Management Units at
Hazardous Waste Facilities; Subpart S action level of 0.2 mg/kg for beryllium in soil (proposed Subpart S regulations).

Also included in Table 2-1 is a comparison to regulatory and guidance levels performed by REECo
(1995). Where sampling indicated that no contaminants exceeded Federal Action Levels or NDEP
guidance levels, closure was recommended under NSHD guidelines as a domestic sewage system.
This applied to CA Ss 25-04-08 and 26-04-01. If sampling indicated the presence of certain
contaminantsin any quantity (e.g., PCBs), or analytical results indicated that the septic system had
contaminants above action levels, REECo recommended that the septic system be closed under
NDEP guidelines. This applied to CASs 25-04-01, 25-04-03, 25-04-04, 25-04-09, 25-04-10,
25-04-11, and 26-04-02.
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2.5.4 2000 ITLV Radiological Survey Report

In May 2000, ITLV Preliminary Assessment personnel performed driveover or walkover radiological
surface surveys at 14 of 15 CASsin CAU 271. Inaddition, ITLV conducted downhole exposure rate
monitoring in vent tubes of septic tanks and distribution structures, where accessible, and removable
contamination swipes were collected at selected locations. Corrective Action Site 27-05-02 was the
only CASnot included inthe ITLV effort. Results of the surveys and monitoring will be used to
identify potential hot spots, radiological health hazards, and to provide safety information for
protection of workers and the environment.

The ground surface and areas adjacent to the sites were surveyed for beta/gamma-emitters with a
vehicle-mounted Large Area Plastic Scintillation Detector. Field conditions required walkover
surveys on portions of the investigation areas. Walkover surveys consisted of total surface
contamination measurement using an al pha/beta detector and dose rate measurement using a
micro-rem meter. Downhole exposure rates were measured with an energy-compensated
Geiger-Muller detector. Swipeswere analyzed in the field for total gross alpha and total gross beta
radioactivity.

Driveover and walkover surveys of nine CASs demonstrated that the radiation level did not exceed
the established mean background level by greater than three standard deviations. At three CASs
(25-04-04, 25-04-09, and 25-04-11), isolated | ocations were measured with surface radiation levelsin
excess of three standard deviations above the mean background; however, these levels may not
represent surface contamination and may be duein part to variation in the natural radioactivity of soil
(I'T, 2000b). Radiological measurements were above the established range for area background in
two general areas at CAS 26-05-03. These measurements appeared to coincide with pipes along the
north fenceline and a pallet containing miscellaneous nuts, bolts, and metal parts located in the
southeast corner of the leachfield. It should be noted that no surface contamination was measured at
the CAS 26-05-01 radioactive leachfield.

Swipe samples were collected and analyzed from the CAS 26-03-01 plastic liner and the scrap
material in the CAS 26-05-03 leachfield discussed above. The resultsindicated that no removable
radiological contamination was present above the levels requiring radiological posting for alpha or
beta contamination.
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Downhole exposure rate monitoring was performed in the distribution structures at CA Ss 25-04-04,
26-04-01, 26-05-03, and 26-05-04, and the septic tank at CAS 25-04-04. Exposure-rate
measurements were logged at 4-in. intervalsto provide vertical profiles of gamma activity in the
components. No significant gamma radiation was detected in any of the components (1T, 2000b).
Maximum rates were |ess than three standard deviations from the mean background downhole

exposure rete.
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3.0 Objectives

A discussion of general objectives for leachfield CAUs is presented in Section 3.0 of the Leachfield
Work Plan. Objectives addressed in this CAIP are based on the Leachfield Work Plan and
CAU-specific DQOs. Unless otherwise noted, objectivesfor CAU 271 are equivalent to those
developed in the Leachfield Work Plan.

3.1 Conceptual Site Model

The conceptual model for CAU 271 is analogous to the general leachfield conceptual model
presented in Section 3.1 of the Leachfield Work Plan and is outlined in detail in Appendix A,
Table A.2-1. The scope and strategy of thisinvestigation may be revised if the conceptual model
provided in this CAIP and applicable portions of the conceptual model provided in the Leachfield
Work Plan fail. The CAU 271 conceptual model may fail if substantially different historical
operational information is discovered, or field observations demonstrate the nature or extent of
contamination associated with the CAU is substantially different than anticipated. |f necessary, the
investigation will be rescoped.

Because the CAS 26-03-01 contaminated water reservoir is not covered by the L eachfield Work Plan,
conceptual model elements for this CAS are specifically listed in Appendix A, Table A.2-1. The
driving force for water-borne transport of COPCs from this CAS would be the pressure exerted by the
water column inthereservoir. Thisdriving force would be limited by the relatively short duration the
reservoir presumably held water. The plastic liner (Section 2.2.2.4) would further limit or entirely
prevent movement of water containing COPCs into the soil below the reservoir, depending on the
integrity of theliner. For these reasons, the lateral and vertical extent of potential contamination
would be restricted to the soil or sediment on top of the liner and the subsurface soil immediately
beneath the liner.

3.2 Contaminants of Potential Concern

Types of contaminants that might be present were identified through areview of site history
documentation, process knowledge, personal interviews, past investigation efforts, and inferred
activities associated with the CAU. Effluent discharged to the septic systems was most likely
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relatively uncontaminated sanitary effluent; however, based on activities associated with the
facilities, hazardous or radioactive effluents cannot be ruled out. Effluent discharged to the
CAS 26-05-01 radioactive leachfield probably consisted of relatively large volumes of water
contaminated with low concentrations of radioactive and possibly hazardous material. The

CAS 26-03-01 reservoir was intentionally contaminated with short-lived radionuclides.

Laboratory analysis of soil, liquid, and possibly sludge samples will provide the means for a
guantitative measurement of the COPCs. Based on process knowledge and the results of previous
sampling effortswhen available (Section 2.5), an analytical program was established to determine the
nature of potential contamination for each CAS addressed by CAU 271. Thisanalytical programis
presented in Table 3-1; additional information on the analytical program is presented in Appendix A,
Section A.3.0. The selection of samples for laboratory analysisis discussed in Appendix A,

Section A.6.0.

Analytical methods and minimum reporting limits (MRLS) for each analyte are provided in Table 3-1
of the Leachfield Work Plan, with the exception of MRLsfor radionuclides and beryllium. Beryllium
is addressed below. The MRLsfor radionuclidesare listed in Table 3-2. Analysisfor tritium will be
performed using U.S. Environmental Protection Agency (EPA) Method 906.0 (EPA, 1980), or an
equivalent method. Minimum detectable activities (MDAS), preliminary action levels (PALS), and
MRLs for radionuclides are provided in Table 3-2. The MDA isthe smallest amount of activity of a
particular analyte that can be detected in a sample with an acceptable level of error. The MDAsisted
in Table 3-2 are typical default levels available from a commercial radioanalytical laboratory.
Preliminary action levels are discussed further in Section 3.3; PALs were calculated using data from
the NTS and surrounding region (Adams, 2000a and 2000b). The MRL isa practical reporting limit
that ensures data generated by the laboratory will be usable by the investigation. Minimum reporting
levels were developed considering both the MDA and PAL (Adams and Dionne, 2000).

Not al the radionuclides listed in Table 3-2 have been identified as COPCsfor CAU 271. However,
since genera categories of COPCs such as “ activation and fission products’ have been included at
some sites (Appendix A), it was appropriate for Table 3-2 to contain an inclusive group of
radionuclides.
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Table 3-1
Analytical Program for CAU 271
Fecal Total TCLP Gamma- . .
SET‘m‘;'e Szmﬂ'; Coliform Jg‘g's SI,"(;&‘C'S RCRA Tg’;" TPH | PcBs \T/g'&: STV%CPS RCRA | Emitting 'S";,‘le'c 'S"’S”'C sr-00 | Tritium
P Bacteria Metals Metals Rad
sludge or
. other solid . 3 L[] 3 o2 o ob ° ° o ° . . . o
Septic Tank material
Contents
liquid . . . . o? . oP . . . . .
Leachfield soil o . . . o2 . o° o of oY of o
26'03'9},k soil o . . . oM
Reservoir

*otal beryllium will be an analyte at CASs 26-04-01, 26-04-02, 26-05-01 (no septic tank present), 26-05-03, 26-05-04, and 26-05-05.
PCBs will be analytes at CASs 25-04-04, 25-04-09, 25-04-11, 26-04-02, 26-05-01, 26-05-03, 26-05-04, 26-05-05, and 27-05-02.

Tritium will be an analyte only if material is saturated with water.

If fecal coliform bacteria are detected in septic tank contents, limited additional testing may be necessary.

€At CASs 26-05-01 and 26-05-03 (sites with radiologically posted leachfields), locations selected at discretion of Site Supervisor.

At least 25 percent (or 100 percent for CASs 25-04-01, 26-04-02, 26-05-01, and 26-05-03) will be analyzed for gamma-emitting radionuclides.

9At least 25 percent (or 100 percent for CASs 25-04-10, 26-05-01, and 26-05-03) will be analyzed for isotopic plutonium.

hAt least 25 percent (or 100 percent for CASs 26-04-02, 26-05-01, and 26-05-03) will be analyzed for isotopic uranium.

'At least 25 percent (or 100 percent for CASs 26-04-02, 26-05-01, and 26-05-03) will be analyzed for strontium-90.

JSamples will also be analyzed for total pesticides and total herbicides.

Kat least 25 percent of samples will undergo analysis for full suite.

Subsurface soil samples only.

™100 percent by on-site gamma spectrometry.

Be - Beryllium

PCB - Polychlorinated biphenyl

Pu - Plutonium

Rad - Radionuclide

RCRA - Resource Conservation and Recovery Act
Sr - Strontium

SVOC - Semivolatile organic compound

TCLP - Toxicity Characteristic Leaching Procedure
TPH - Total petroleum hydrocarbon (diesel- and gasoline-range organics)
U - Uranium

VOC - Volatile organic compound
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Table 3-2
Minimum Detectable Activities, Preliminary Action Levels,
and Minimum Reporting Limits for Radionuclides in Samples Collected at CAU 271

Soil and Sludge Liquid
Isotope MDA? PAL® MRL® MDA? PAL® MRL®
(pCilg)¢ (pCilg)¢ (pCilg)¢ (pCi/L)® (pCi/L)® (pCi/L)®
Tritium (Hydrogen-3 0.0032" 0.01939' 0.016
vapor)
T”“”m"(;}'ig;oge”'s 1.0 0.0035 1.0 400 300 400
Cobalt-60 0.66° 0.1 0.66 15 15 15
Strontium-90 0.41° 1.17 0.41 1 0.22 1
Niobium-94 0.63° 0.63 0.63 15 15 15
Cadmium-109 4.0 4.0 4.0 400 400 400
Antimony-125 0.5 0.5 0.5 40 40 40
Cesium-137 0.43° 7 2.14 10 10 10
Europium-152 1.3 1.3 1.3 90 90 90
Europium-154 2.179 2.17 2.17 70 70 70
Europium-155 1.1 1.35 1.1 30 30 30
Radium-226 0.18° 3.21 0.91 1 0.69 1
Uranium-234 0.08° 1.56 0.38 0.079 8.92 0.37
Uranium-235 0.27° 0.07 0.27 0.06¢ 0.36 0.32
Uranium-238 0.06° 3.2 0.29 0.079 9.39 0.33
Plutonium-238 0.05 <0.002 0.05 0.1 0.0011 0.1
Plutonium-239/240 0.05° 0.24 0.05 0.1 0.0034 0.1
Americium-241 0.7° 0.048 0.70 50 50 50

2 MDA is the minimum detectable activity. Values are MDAs for laboratory liquid blank samples or are default levels listed in Paragon
Analytics, Inc. Laboratory Quality Manual, Revision 4, February 2000 (unless annotated otherwise) (Paragon, 2000).

® PAL is the preliminary action level and is defined as the maximum concentration listed in the literature for a sample taken from an
undisturbed background location (McArthur and Miller, 1989; US Ecology and Atlan-Tech, 1992; and DOE/NV, 1999). If an isotope
has not been reported in soil samples taken from undisturbed background locations, the PAL is set equal to the MDA.

°MRL is the minimum reporting level. It is set equal to 5 times the MDA, or if 5 times the MDA is greater than the PAL, the MRL is set
equal to the MDA.

9 pCilg is picocuries per gram.

€ pCi/L is picocuries per liter.

f Tritium MDA and tritium PAL are based on soil gas measurements (US Ecology and Atlan-Tech, 1992).

9 MDA for this nuclide is based on the 95 percent Upper Confidence Level for the MDAs reported for soil samples collected by ITLV in
Area 25 during site investigations in 1999 and 2000.
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Analysisfor total beryllium will be performed by EPA SW-846 Method 6010B (EPA, 1996). The
MRLs are 5 micrograms per liter in water and 0.5 milligrams per kilogramin soil (DOE/NV, 1996b).
Precision and accuracy objectives for total beryllium analyses are identical to those listed for total
RCRA metalsin Table 3-1 of the Leachfield Work Plan.

Geotechnical and hydrological analysis will be performed according to the requirements of
Section 3.2.1 of the Leachfield Work Plan. At least one geotechnical sample will be collected from
soil underlying each leachfield and the CAS 26-03-01 reservoir.

If bioassessment samples are collected, they will be analyzed according to the requirements of the
Leachfield Work Plan. Bioassessment samples may be collected if field screening detects VOC
concentrations greater than field-screening levels (FSLs), and the spatial pattern of detection suggests
afuel or solvent plume may be present. Significant concentrations of VOCsindicate the potential for

VOC contamination that may respond to bioremediation-based corrective actions.

Coliform bacteria analysis of septic tank content sampleswill be performed on site using the multiple
tube fermentation technique specified in Method 9221 of Sandard Methods for the Examination of
Water and Wastewater, 20th Edition (APHA, 1998), and 40 Code of Federal Regulations (CFR)

Part 141.21(f) (5) (CFR, 2000a). For each sample, an analysiswill be conducted for total coliforms.

If total coliforms are present in the culture, fecal coliforms analysis will be conducted.

3.3 Preliminary Action Levels

Screening levels for on-site field-screening methods and PALs for off-site analytical methods will be
used to determine the presence of contamination. Specific screening levels and PALS, or methods
used to determine these levels, are provided in Section 3.3 of the Leachfield Work Plan.

Investigation of CASs 26-05-01 and 26-05-03 posted |leachfields will require in situ measurement of
subsurface radioactivity levels using direct-push, cone penetrometer technology (CPT)

(Section 4.2.1). Prior to conducting in situ radiation measurements, establishment of supplementary
CAS-specific in situ subsurface radiological-screening levels will be required. Thesein situ

radiol ogical-screening levels are not addressed by the Leachfield Work Plan. A CAS-specific in situ
radiol ogical-screening level will be established at unimpacted |ocations adjacent to each of the posted
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leachfields by integrating in Situ radiation measurements to obtain a maximum total background
gammavalue. Insitu radiation measurements of potentially contaminated soil associated with the
posted leachfields will be evaluated using these total background gamma values as screening levels.

Specific locations identified as exceeding screening levels, if found, would guide the investigation

strategy.

The PALsfor radionuclides listed in Table 3-2 are isotope-specific and are defined as the maximum
concentration of a given isotope found in environmental samples taken from undisturbed background
locations. Environmental background samples may betaken in the vicinity of CAU 271. If collected,
these samples will be analyzed and compared with the results for environmental samples taken from
other undisturbed background locationsin Area 25. In addition, the radionuclide concentrationsin
the CAU 271 and Area 25 background samples will be compared with the radionuclide
concentrations found in environmental samples taken from undisturbed background locationsin the
vicinity of the NTS (McArthur and Miller, 1989; US Ecology and Atlan-Tech, 1992).

The PALsfor chemical COPCs are given in Section 3.3 of the Leachfield Work Plan. An exception
isthat current EPA Region I X Industrial Preliminary Remediation Goals (PRGs) (EPA, 2000) will be
applied to this site, rather than the 1998 PRGs listed in the Leachfield Work Plan. The application of
industrial PRGs restricts future use of the sites to industrial use. Anindustrial use exposure scenario
IS appropriate because a series of public land orders has withdrawn the NTS from public use
(DOE/NV, 19964), and public accessisrestricted. Areas 25 and 26 are within aresearch test and
experiment land-use zone, and Area 27 is adefense industrial zone (DOE/NV, 1998a).

34 DQO Process Discussion

Details of the DQO process are presented in Appendix A. The investigation strategy developed for
each CAS was dependent on the nature of contamination (e.g., radiologically posted leachfields) and
pertinent characteristics of the site (e.g., leachfield size and design). Due to potential subsurface
migration of COPCs, an investigation consisting of subsurface sampling was identified for all 15
CASs. To support potential remedial actions and waste management decisions, plansfor the
inspection and sampling of collection systems were established.
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The following four CAS-specific sampling strategies were developed as part of the DQO process:

Complex radiologically posted systems

Complex systems

Simple systems

NUWAX training area contaminated water reservoir

Each of these strategiesis discussed in detail in Section 4.0 and Appendix A, Section A.5.0.
Applicable COPCs, analytical methods, and reporting limits agreed upon during the DQO process are
provided in Table 3-1 of the Leachfield Work Plan and Section 3.2 of this CAIP. Dataquality will be
verified and evaluated as stated in the Leachfield Work Plan and the Industrial Sites QAPP
(DOE/NV, 1996b).
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4.0 Field Investigation

The investigation activities to be performed at CAU 271 are based on general field investigation
activities discussed in Section 4.0 of the Leachfield Work Plan, with the exception of the
CAS 26-03-01 contaminated water reservoir. The water reservoir will be investigated using a

site-specific approach.

4.1

Technical Approach

The technical approach for CAU 271 consists of the following activities:

Collect samples of each distinct phase of septic tank contents (i.e., liquid, sludge, or residue).
Record the dimensions of the septic tank and the composition (e.g., steel or concrete).
Perform on-site fecal coliform bacteriaanalysis of septic tank content samples.

Analyze septic tank samples for COPCs identified in Section 3.2. Submit samplesfor TCLP
analysis, where appropriate (i.e., sludge samples).

Collect samples of soil underlying both ends of septic tanks and the outfall end of distribution
structures.

Perform an in situ shallow subsurface radiation survey using CPT at soil sampling locations
(CASs 26-05-01 and 26-05-03 only).

Collect samples of soil underlying the leachfields.

Collect samples of soil from above and below the liner at the CAS 26-03-01 contaminated
water reservoir.

Field screen samples for VOCs, radiological activity, and possibly TPH (see Section 4.2).

Select soil samples for laboratory analysis, analyze selected samples for COPCs identified in
Section 3.2.

Inspect and sample collection systems, as required and where possible.

Conduct in situ radiation measurements of collection system pipes at CASs 26-05-01 and
26-05-03, if necessary and where possible.
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» Collect samples from native soils beneath the leachfields and the CAS 26-03-01 water
reservoir and analyze for geotechnical/hydrologic parameters.

» Collect and analyze bioassessment samples at the discretion of the Site Supervisor, if VOCs
exceed field-screening levelsin a pattern that suggests a VOC plume may be present.

» Stakeor flag sample locations and record coordinates (in Universal Transverse Mercator
coordinate system).

Thisinvestigation strategy will allow the nature and extent of contamination associated with each
CASto be established. Ingeneral, soil underlying septic tanks, distribution structures, leachfields,
and the contaminated water reservoir will be investigated until soil samples are obtained from two
consecutive vertical intervals with contaminant concentrations below appropriate FSLs (described in
Section 3.3 of the Leachfield Work Plan). Modificationsto the investigation strategy provided inthis
document may be required in the unlikely event that a septic system or leachfield with an unexpected
configuration or orientation is discovered. Significant modifications will be justified in a Record of
Technical Change (ROTC). Written NDEP concurrence with ROTC modificationsis required prior
to proceeding with investigation activities significantly different from those described in this
document. If contamination is more extensive than anticipated, the maximum investigation depth
will be limited by the capabilities of the equipment used to collect subsurface soil samples. If this
occurs, the investigation will be rescoped (Appendix A, Table A.6-1).

The 14 septic and leachfield system CASswill be investigated by implementation of an ordered
approach. This approach does not consist of formal phases, but it is designed to ensure that activities
are performed and data are collected in alogical progression such that required information is
available to make critical decisions during the field investigation. The approach is outlined in

Table 4-1.

More information on the field activities and the need for conducting them in sequence will be
presented in the sections that follow. The ordered approach is not applicable to the CAS 26-03-01
contaminated water reservoir.
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This section provides an overview of the activities to be performed during the CAU 271 field

investigation. Field activities at the septic and leachfield systems will follow one of three basic

strategies based on the complexity of the leachfield and the nature of potential contamination

(Appendix A).
Table 4-1
Ordered Investigation Approach for CAU 271
Sequence Major Activity Comments
Analytical results from contents are needed to
Sample and analyze contents of septic tank and, make decisions regarding inspection and
as appropriate, distribution structure. characterization of collection system (Appendix A,
Section A.5.5).
. Determine radiological levels and contamination
Perform in situ shallow subsurface gamma depth profile prior to beginning of intrusive
2 radiation measurements (CASs 26-05-01 and pth P . prior. ginhing .
26-05-03 only) sampling; ensure investigative method is
Y)- protective of worker health and safety.
Confirm the location and configuration of the
3 Collection of soil samples from biased locations leachfield in preparation for random sampling at
specified CASs.
At those CASs where random samples will be
4 Collection of soil samples from random locations collected; significant differences between planned
at CASs, where necessary. and actual configurations may require modification
of random sampling scheme (Section 4.3).
Planned as the last field activity to maximize the
time available for analysis and interpretation of
5 Inspection and characterization of collection septic tank content data, with the exception of
systems, as required. limited pipe inspections during septic
tank/distribution structure inspection and sampling
(see Section 4.2.2.3 and Section 4.2.3.3).
The strategies are:

» Complex radiologically posted systems
* Complex systems
» Simple systems

In general, these investigative approaches follow the sampling strategies developed in the Leachfield
Work Plan. The investigation of the CAS 26-03-01 contaminated water reservoir will follow a
strategy designed specifically for that CAS.
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All sampling activities will be conducted in compliance with the Industrial Sites QAPP

(DOE/NV, 1996b). Quality requirements for field sampling and laboratory analysis are also
contained in the Industrial Sites QAPP and the Leachfield Work Plan. Documents superseding the
Industrial Sites QAPP will be implemented without a ROTC to this document.

For the septic system and leachfield CASs, this investigation focuses on both accidental and designed
effluent releases. Collection system releases are typically caused by aloss of system integrity, but
significant leaks associated with the discharge and outfall lines are unlikely. The leachfields were
designed to route effluent through distribution manifolds and out of distribution lines for disposal in
the underlying soil.

Samples will be collected from liquid and sludge contained within septic tanks and/or distribution
structures as described in the Leachfield Work Plan. In generdl, relatively minor amounts of
sediment accumulate in distribution structures, and sample collection may be impossible due to
inadequate sample volume. Samples will not be recovered if confined space entry or destruction of
the structuresis required for sample collection. Also, material that is clearly not representative of

system operation (e.g., gravel in acollapsed distribution structure) will not be sampled.

Samples will be collected from soil below the base of both septic tank ends, and the outfall end of
distribution structures as described in the Leachfield Work Plan. These integrity samples will be
representative of soil likely to have been impacted if leakage occurred.

The impact of designed effluent release will be determined by sampling the soil underlying the
leachfields (see Figure 4-1 of Leachfield Work Plan for generic locations). Samples will be collected
from soil underlying each leachfield at the locations discussed in Section 4.2.1.2, Section 4.2.2.2, and
Section 4.2.3.2. The 1.0-ft interval below the leachfield base (i.e., the leachrock and native soil
interface) will define the uppermost sampling interval (see Figure 4-1 of the Leachfield Work Plan).
The second sampling interval will be 2.5 ft to 3.5 ft beneath the leachfield base. Additional samples
may be collected from deeper intervals based on field-screening results or field observations. The
actual depth of sampling intervals may require adjustment based on field conditions (e.g., geologic
refusal of sampling device or in situ subsurface radiation survey results). The depth of the leachfield
base will be estimated from engineering drawings when it cannot be identified inthefield. Leachrock
and tile piping will not be sampled unless the highest measured radiation levels are associated with
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these materials, and the radiation levels are elevated relative to FSLs. If these conditions occur,
leachrock and/or tile samples will be collected and analyzed for radioisotopes by on-site gamma
spectrometry. In general, only leachfield materia (i.e., soil) suitable for analysis will be submitted to
the off-site laboratory. The selection of specific samples for laboratory analysisis discussed in

Appendix A, Section A.6.0.

Residual sediment contained in the collection system pipes may be investigated using either limited
visual inspection and sampling at strategic locations or limited video surveys. In addition, at

CASs 26-05-01 and 26-05-03, an in situ radiation-monitoring survey of collection system pipes may
be performed. Previous investigations have indicated that abandoned septic and leachfield system
piping is commonly used as shelter by rodents. The pipes are often obstructed by vegetation and
feces introduced by the rodents, making pipe surveysimpossible. Media contaminated with animal
excrement will not be collected because it cannot be analyzed by the laboratory and is not

representative of material associated with effluent discharge.

For the CAS 26-03-01 contaminated water reservoir, both surface and subsurface soil sampleswill be
collected. Surface soil sampleswill consist of material collected above the plastic liner at each
location. Subsurface soil sampling intervals below the plastic liner will be similar to those defined for
leachfields. This approach is discussed further in Section 4.2.4.

Field-screening for VOCs and radiological activity will be performed at al sitesto guide the
investigation and sample selection, and to assist with health and safety and waste management
decisions. Field screening will be conducted for VOCs using a headspace method and for elevated
radiological activity using an alpha/beta scintillator. Field screening for TPH will be conducted only
if the process does not include generation of potentially mixed investigation-derived waste (IDW).
Field-screening requirements are discussed in Section 3.3 and Section 4.1.3 of the Leachfield Work

Plan.

The number of samples collected and the number of samples submitted to the laboratory depends on
field-screening results. While al of the samples will be field screened, alimited number of these

samples will be submitted to the off-site laboratory. Samplesto be analyzed will be selected based on
the results of field screening and minimum sampling requirements. The number of samples analyzed

will depend on decisions made in the field.
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A sample of the soil underlying each leachfield and the CAS 26-03-01 water reservoir will be
collected to assess its geotechnical and hydrologic characteristics. Bioassessment samples may be
collected at the Site Supervisor’s discretion if extensive VOCs are detected by field screening. These
samples will be collected within brass deeves (or other container, as appropriate) to minimize
disturbance of the natural physical characteristics of the soil. Section 3.2.1 of the Leachfield Work
Plan addresses these analyses.

Damage to roads, concrete pads, and utilities will be minimized. Damage to active or inactive (as
opposed to abandoned) sewer lineswill be avoided. Where the potential for discharge to a system
exists, the system will be sufficiently isolated to prevent effluent from entering it during and
subsequent to characterization. Thiswill generally be accomplished by grouting collection system
pipes at aminimum of one location. The pipes will be grouted at locations near buildings, where
accessible. This may include cleanouts or excavated breaks in the pipes. Unlessinspection indicates
the need, grouting will not be performed at CASs where the system has been previously bypassed
(e.g., 25-04-04, 25-04-09, and 25-04-11) or CASs where no buildings are present (e.g., 25-04-01,
25-04-03, 25-04-08, and 25-04-10). Leachfield distribution lineswill not be grouted at any CAS.

Excavation and potential borehole locations will be based on interpretation of engineering drawings
and surface features. Excavated soil will be stored in a manner which will prevent runon and runoff.
Upon completion of the investigation activities, excavated soil will be returned to the excavation as
closetoitsoriginal location as practical. If soil cuttings are produced by drilling, cuttings will be
returned to the boreholes, if practical, or will be disposed of as IDW according to Section 5.0.
Additional information on excavation proceduresisincluded in Section 4.1.2 of the Leachfield Work
Plan.

Field activities for each investigation strategy are discussed in more detail in the following
subsections.

4.2.1 Complex Radiologically Posted Systems

Two CASs (26-05-01 and 26-05-03) were categorized as complex radiologically posted systems
(Appendix A, Section A.5.0). Corrective Action Site 26-05-01 is the Project Pluto radioactive
effluent leachfield associated with Buildings 2201 and 2202, and CA S 26-05-03 is a septic system at
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Building 2203, the Project Pluto Test Bunker (Figure 1-2). Since the leachfields of both CASs are
radiologically controlled areas, in situ shallow subsurface radiation measurements will be made at
leachfield sample locations and biased sample locations associated with system components

(i.e., septic tank and/or distribution structure) as determined by the Site supervisor. Excavation isthe
planned method of intrusive investigation for these two CASs. However, if the results of the in situ
measurement program show that radiological contaminant levels warrant greater protection for
workers or cause mixed waste concerns, drilling will be utilized rather than excavation to collect soil

samples.

Relatively high radioactivity levels are possible for the posted leachfield systems, and sample
collection is contingent upon the radioactivity of the material to be sampled. Material that cannot be
practically handled, transported, or analyzed will not be submitted for off-site |aboratory analysis.
Results of contingency sampling and justification for proposed samples not recovered due to
information identified during in Situ radiation measurement or intrusive investigation will be
provided in the Corrective Action Decision Document (CADD). Contingenciesfor high radioactivity
include on-site gamma spectrometry, sampling from deeper intervals, collecting lower

radioactivity-level samples, or collecting samples from stepout locations.

4.2.1.1 Septic Tank and Distribution Structure Investigations

The lids or manways of septic tanks and distribution structures will be opened and the components
will be inspected to describe the nature and quantity of material present and to determine if the
material should be sampled. Sampleswill be collected if the Site Supervisor determines that a
sufficient volume of material is present, the material is accessible, and it is representative of the
system operation. Material such as rodent droppings or nests, or gravel/soil that is clearly unrelated
to the system operation, will not be sasmpled. A sample of each distinct phase (e.g., liquid, sludge)
contained in the septic tank will be collected.

Two integrity samples for each septic tank and one integrity sample for each distribution structure
will be collected in accordance with Section 4.0 of the Leachfield Work Plan. Septic tank integrity
samples will be collected from soil below the base of the proximal and distal ends of the septic tanks.
Distribution structure integrity sampleswill be collected from soil below the base of the structure, on
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the outlet side. These integrity samples will be representative of soil most likely to have been
impacted if system leakage occurred.

At CAS 26-05-01, only a concrete distribution structure is present. No septic tank isincluded since
this CAS did not receive sanitary effluent. Corrective Action Site 26-05-03 includes a
single-chamber concrete septic tank and a concrete distribution structure. More information on these
components is presented in Section 2.2.2.3.1 and Section 2.2.2.2, respectively.

4.2.1.2 Leachfield Investigations

The CAS 26-05-01 leachfield is expected to have 25 distribution lines on each side as shown in
Figure 4-1, and the CAS 26-05-03 leachfield is expected to have 6 distribution lines on each side as
shown in Figure 4-2. These leachfields will be investigated by excavation as described in

Section 4.1.2 of the Leachfield Work Plan. Drilling may be substituted for excavation if necessitated
by elevated radiation levels. Prior to sample collection, shallow subsurface radioactivity levels will
be measured by an in situ survey at selected samplelocations. Vertical profiles of gamma
radioactivity will be measured in situ using CPT. Enough data will be collected to support and
document decisions regarding the soil sampling method and sample shipping requirements. At a
minimum, the in situ survey will be performed at samplelocations where worse-case contamination is
expected (e.g., theinitia discharge points of the two proximal distribution lines).

Sampling points will be located based on system dynamics and statistical analysis. Biased soil
sampleswill be collected at theinitia discharge pointsin the two proximal distribution lines, the area
between the distribution manifold ends, and the four corners and center of each leachfield. Samples
will aso be collected at the center of each half of the leachfields. Biased soil sampleswill be
collected either to constrain the lateral and vertical extent of potential contamination (e.g., corners of
the leachfield) or to investigate areas with the highest potential for contamination (i.e., initial
discharge points). A total of 10 biased sample locations are planned for each leachfield. Additiona
biased soil samples may be collected from other leachfield-specific locations, as necessary.

Adaptive random soil sampleswill also be collected at 20 locations within the leachfields to
compensate for variability between the actual |eachfield configuration and the configuration provided

by “as built” and other engineering drawings. The number and location of these soil samples were
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determined by an analysis of the COPCs and use of the program “Visual Sample Plan” (Davidson and
Wilson, 1999). The process used for selecting the number of adaptive random sample locationsis
described in Appendix A, Section A.7.0. The locations selected for adaptive random soil sampling
are based on an adaptive fill scheme designed to consider the locations of biased soil samples and

maximize coverage of the remaining leachfield area.

At both CASs, soil samples will be collected from atotal of 30 locations (10 biased plus 20 random
locations). The combination of biased and random soil boring locations will ensure adequate
coverage of the potentially contaminated area associated with the leachfield. The total number of
sampling locations may change depending on the leachfield configuration determined during the

investigation.

Sample interval depths will be relative to the depth of the leachfield base as discussed in Section 4.2
of this CAIP and Section 4.1.2 of the Leachfield Work Plan. However, the exact sampling intervals
may be modified based on the subsurface vertica gamma radiation profiles measured by the in situ
CPT survey. If the highest gammaradiation levels that exceed in situ screening levels occur within
an interval above the leachrock/native soil interface (i.e., within the leachrock), that interval will be
sampled and analyzed for gamma emitters by on-site spectrometry. For random sample locations
where leachrock or other leachfield material is not intercepted, the first sample will be collected at
either the average depth of the leachfield base, as determined by previous sampling, or the average
depth of maximum gamma radioactivity levels, as determined by the in situ survey. At all leachfield
sample locations, sampling will continue until two samples not exceeding FSL s are recovered,

contingent upon conditions discussed in Section 4.3.

Contingencies have been developed to reposition the adaptive random sample locations if the actual
leachfield dimensions do not match those presented in this CAIP. Contingencies will also bein place
to ensure that the lateral and vertical extent of contamination has been defined (see Section 4.3).

4.2.1.3 Collection System Pipe Inspections

Portions of CAS 26-05-01 and CAS 26-05-03 collection systems may be inspected using a video
survey and in situ radiation measurements as described in Section 4.1.1.4 of the Leachfield Work

Plan. Thein situ radiation measurements are designed to determine if the pipes meet free-release
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criteria, as defined in the NV/YMP Radiological Control Manual (DOE/NV, 2000a). Modifications
consistent with the intent of the Leachfield Work Plan may be required based on the survey method
selected. Situations may arise (e.g., pipe breaks or obstructions) that warrant the use of alternate
methods to determineif collection system pipes meet the free-release criteria. Under these
conditions, at the discretion of the Site Supervisor, one or more of the following methodswill be used

to inspect the collection system:

» Conduct direct sampling of the collection system pipe contents to determine radiation levels
associated with the collection system pipes.

- Samples may be collected from access points (e.g., cleanouts and manholes) if appropriate,
accessible, and adequate material is present.

- Alternatively, samples may be obtained from excavated breaks in the collection system
pipes.

»  Obtain swipes from access points and/or from excavated breaks in the collection system pipes.

» Measureradiation levels using hand-held instruments at access points and/or excavated
breaks in the collection system pipes.

Asdiscussed in Section 4.2 and Section 4.2.1.1, material will not be sampled if it is not
representative of the system operation. Where required to isolate the system from subsequent
contamination, breaks in collection system pipes made during the investigation will be grouted prior

to backfilling excavations.
The CAS-specific information regarding inspection of collection system linesis as follows:

» CAS26-05-01: Four manholes are located along the collection system line from
Buildings 2201 and 2202 to the leachfield, and afloor drainis present at Building 2202
(Section 2.2.2.3.1). These locations, along with the distribution structure, are potential access
pointsfor avideo inspection and in situ radiation measurements of the collection system. If
not accessible viathe manholes or floor drain, the line would be accessed by excavation at the
midpoint of each segment.

» CAS26-05-03: A manhole or cleanout islocated on the line, adjacent to Building 2203, and
other potential access points for avideo inspection and in situ radiation measurements are the
septic tank and distribution structure (Section 2.2.2.2). If the collection system line is not
accessible viathese points, the line would be accessed by excavation at the midpoint of each
segment.
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4.2.2 Complex Systems

Seven CA Ss were categorized as complex systems because the leachfield component of each is
relatively large (Appendix A, Section A.5.0). Four of the CASs (25-04-03, 25-04-04, 25-04-10, and
25-04-11) are associated with the Area 25 RCP, and one (CAS 25-04-09) islocated at ETS-1
(Figure 1-1). The other two are associated with Project Pluto facilitiesin Area26: CAS 26-05-04 at
Building 2201; and CAS 26-05-05 at Buildings 2101, 2102, and 2107 (Figure 1-2). All of the

complex systems were designed to receive sanitary effluent; none are radiologically posted.

Excavation is the planned method of intrusive investigation for these CASs, as described in the
Leachfield Work Plan. In addition to the biased soil samples specified in the Leachfield Work Plan,
random soil samples will be collected from each leachfield to ensure that an adequate number of
sampling locations have been considered during the field investigation.

4.2.2.1 Septic Tank and Distribution Structure Investigations

The septic tanks and distribution structures for all CASs categorized as complex systems will be
investigated according to the strategy described in Section 4.2.1.1. Additional CAS-specific
information is as follows:

o« CAS25-04-09: A small concrete box with asteel accesslid was apparently used to tie several
trailer sewage hookups into the ETS-1 sanitary system (Section 2.2.1.3). Although the box is
not a structure for distributing effluent to the leachfield, it will be investigated according to the
strategy presented in Section 4.2.1.1.

o CASs25-04-10 and 25-04-11: Thedistribution structures at these CA Ss contain gravel and/or
soil; therefore, the contents will not be sampled. However, the size and construction
(e.g., concrete or steel) of the distribution structures will be documented during integrity
sampling.

» CAS26-05-05: Asdiscussed in Section 2.2.2.1.3, although engineering drawings show only
asingle septic tank and distribution structure, two separate tanks and distribution structures
appear to be present at this CAS. Thefield investigation will determine the configuration of
the system, and all components will be investigated according to the strategy presented in
Section4.2.1.1.
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4.2.2.2 Leachfield Investigations

Complex leachfields will be investigated by excavation using strategies modified from Section 4.1.2
of the Leachfield Work Plan. The complex leachfields are expected to be branching, two distribution

manifold systems similar to the center system shown on Figure 3-1 of the Leachfield Work Plan.

A total of 10 biased sample locations are planned for each leachfield. Thelocations are the same as
those listed in Section 4.2.1.2 for complex radiologically posted systems. Additiona biased
excavations may be conducted at other leachfield-specific locations, as necessary. Adaptive random
locations will also be excavated at 20 locations within each leachfield. Additional information on the
need for random sampling and the process of selecting random locationsis provided in

Section 4.2.1.2.

At all CASs categorized as complex systems, soil sampleswill be collected from atotal of 30
leachfield locations (10 biased plus 20 random locations). The combination of biased and random
soil boring locations will ensure adequate coverage of the potentially contaminated area associated
with the leachfield. The total number of sampling locations may change depending on the leachfield
configuration determined during the investigation.

Sample interval depths will be relative to the depth of the leachfield base as discussed in Section 4.2
of this CAIP and Section 4.1.2 of the Leachfield Work Plan. For random sample locations where
leachrock or other leachfield material isnot intercepted, the first sample will be collected at the
average depth of the leachfield base, as determined by previous sampling in the leachfield. At all
leachfield sample locations, sampling will continue until two samples not exceeding FSLs are
recovered, contingent upon conditions discussed in Section 4.3.

Because excavation allows direct inspection of the distribution system, actual sample locations may
vary from proposed random locations when an adjacent distribution line is exposed within the
excavation. Thisvariation will generally be limited to less than 4 ft perpendicular to the distribution
lines because the spacing between the linesistypically 8 ft. Contingencies have been developed to
reposition the adaptive random sample locations if the actual leachfield dimensions do not match
those presented in this CAIP. Contingencieswill also bein placeto ensure that the lateral and vertical
extent of contamination has been defined (Section 4.3).
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The leachfields of all CASs categorized as complex systems (shown in Figures 4-3 through 4-9) will

be investigated according to the strategy described above. Additional CAS-specific informationis as

follows:

CASs 25-04-03, 25-04-10, and 25-04-11: Asdiscussed in Sections2.2.1.4.1, 2.2.1.4.3, and
2.2.1.4.4, engineering drawings showing the subsurface configuration of these leachfields
were not available. However, because the location of the septic tank is known at each CAS,
the leachfields will be located based on the location of the septic tank and exploratory
excavation.

CAS 25-04-04: Asdiscussed in Section 2.2.1.4.2, sometime prior to 1983 the septic system
was abandoned, and sanitary effluent from the RCP was rerouted to an oxidation pond. The
sewage line which bypasses the septic system physically overliesthe CAS 25-04-04
leachfield. Because the RCP sewage lineis active, care will be taken during the investigation
to protect the integrity of the line. If thisaction prevents collection of specific leachfield soil
samples, aternate sampling locations will be selected by the Site Supervisor. The alternate
locations, including justification for selection, will be documented in the field, and the impact
on characterization will be presented in the CADD.

CAS 26-05-05: Asdiscussed in Section 2.2.2.1.3, apreliminary assessment and subsequent
sitevisitsby ITLV personnel indicate that the leachfield may be larger than shown on existing
engineering drawings. Figure 4-9 shows the approximate fenced boundary assumed to
enclose the leachfield, based on asite visit. The field investigation will determine the actual
configuration of the system, and soil sampleswill be collected from the appropriate locations.
Asdiscussed in Section 4.3, contingencies for locating random samples have been devel oped
to address uncertainty in leachfield size.

4.2.2.3 Collection System Pipe Inspections

The contents of the complex leachfield collection systems will be inspected via manholes and

cleanouts. If these features cannot be located or are not sufficient, the collection systems will be

excavated at strategic locations (e.g., the midpoints) and inspected. If present, appropriate, and

accessible, material in the pipes will be collected at the inspection locations and submitted for
laboratory analyses. Asdiscussed in Section 4.2.1.1, material will not be sampled if it isnot
representative of the system operation. Also, as discussed in Section 2.2, portions of sewer lines are

associated with Area 25 facilities that are active or in standby status, as opposed to abandoned. Only

lines documented to be abandoned will be included in this investigation.
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In general, inspection of collection system lineswill be one of the last field activitiesto be performed
in order to completely utilize available field-screening results and analytical data from the
investigation. Based on process knowledge and previous investigations (Section 2.0), the CASs
categorized as complex systems are not expected to be contaminated with radiological COPCsin
excess of the free-release criteria presented in DOE/NV (2000a). For thisreason, in Situ radiation
surveys of collection system piping will not be performed, unless field-screening results or analytical
dataindicate the need for them. Where possible, inspection of collection system lines will include
field screening for radioactivity. Also, at the discretion of the Site Supervisor, swipes may be
obtained for radiological characterization. Additional information on the planned approach to

inspecting collection system lines is presented in Appendix A, Section A.5.5.

The collection system lines of all CASs categorized as complex systems will be investigated
according to the strategy described above. Additional CAS-specific informationis as follows:

» CAS25-04-03: Thisinvestigation will focus on the segments of the collection system line
that are abandoned (Section 2.2.1.4.1). Potential inspection locations include two manholes
(shown in Figure 4-3) and an additional manhole on the bypass line. Based on information
obtained during the 1995 REECo preliminary characterization effort (REECo, 1995), agap
existsin the line that connected the septic tank to the leachfield. The REECo investigators
stated that the gap was probably related to the installation of the sewage bypass. However, to
document that arelease related to a break in the line did not occur, the gap will be located by
excavation, and biased soil samples will be collected in accordance with the Leachfield Work
Plan.

o CAS25-04-04: Asdiscussed in Section 2.2.1.4.2, the septic system that serviced the RCP
was abandoned prior to 1983, and sanitary effluent was rerouted to two oxidation ponds. The
lines that connect the RCP to the oxidation ponds may be active; therefore, will not be
characterized. Thisinvestigation will confirm by inspection that the line to the septic system
is plugged at the bypass manhole |ocated approximately 20 ft upgradient of the septic tank. If
necessary and possible, a video inspection of the line will be conducted by entering the line
viathe inlet of the septic tank.

» CAS25-04-09: Sometime prior to 1984, sewage collection linesfrom the ETS-1 facility were
rerouted to two oxidation ponds, bypassing the ETS-1 septic system (Section 2.2.1.3). The
bypass of the system occurs at a manhole located approximately 20 ft upgradient of the septic
tank. Several trailers (nolonger present) outside of the ETS-1 border fence were connected to
the CA S 25-04-09 septic system. The sewage lines from the trailers also appear to have been
rerouted to the oxidation ponds. Thisinvestigation will confirm by inspection that the line to
the septic system is plugged at the bypass manhole. |f necessary and possible, avideo
inspection of the line will be conducted by entering through the inlet of the septic tank.
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The collection lines from the former trailers will also be inspected because these lines are
abandoned. However, because the facility is currently in standby status (Section 2.2.1.3), this
investigation will not characterize the collection lines that connect the ETS-1 to the oxidation

ponds.

o CAS25-04-11: Asdiscussed in Section 2.2.1.4.4, the septic system that serviced RCP
Buildings 3127 and 3129 and the former sleeping trailers was abandoned prior to 1983, and
sanitary effluent was rerouted to two oxidation ponds. Engineering Drawing 25-CP-C2
(REECo, 1983b) shows that the line to the leachfield was plugged and abandoned at a
manhole afew feet north of the septic tank. Because the sewage line connecting Buildings
3127 and 3129 to the oxidation ponds may be active, it will not be characterized. This
investigation will confirm by inspection that the line to the septic system is plugged at the
bypass manhole. Drawing 25-CP-C2 also shows that approximately 380 ft of abandoned
6-in. VCPis present in the former LASL sleeping trailer area; inspection of this abandoned
linewill be included in the investigation.

4.2.3 Simple Systems

Five CASs were categorized as simple systems because the leachfield of eachisrelatively small and
the leachfield configuration is known from existing engineering plans (Appendix A, Section A.5.0).
Two of the CASs (25-04-01 and 25-04-08) are located in Area 25 (Figure 1-1), two (26-04-01 and
26-04-02) are within Area 26 (Figure 1-2), and one (27-05-02) isin Area 27 (Figure 1-3). All of the

simple systems were designed to receive sanitary effluent; none are radiologically posted.

Excavation, as described in the Leachfield Work Plan, is the planned method of intrusive
investigation for these CASs. Theoverall investigation strategy isvery similar to the complex system
strategy, except that soil samples will not be collected from randomly selected leachfield locations.
The biased sample locations specified in the Leachfield Work Plan will provide an adequate number
of samples to characterize potential contamination of leachfields at CA Ss categorized as simple
systems. If thefield investigation reveals aleachfield significantly larger or more complicated than
anticipated, a combined biased and random sampling approach as described in Section 4.2.2.2 for
complex systems will be adopted and documented in aROTC (see Section 4.1).

4.2.3.1 Septic Tank and Distribution Structure Investigations

The septic tanks and distribution structures for all CASs categorized as ssimple systems will be
investigated according to the strategy described in Section 4.2.1.1.
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4.2.3.2 Leachfield Investigations

Simple leachfields will be investigated using excavations as described in Section 4.1.2 of the
Leachfield Work Plan. The CASs categorized as simple systems do not share a common leachfield

design; severa different configurations are anticipated.

Biased excavations will be located based on system dynamics; specific sampling locations will be
listed in the CAS-specific information provided at the end of this section. Biased soil sampleswill be
collected either to constrain the lateral and vertical extent of potential contamination (e.g., corners of
leachfield) or to investigate areas with the highest potential for contamination (i.e., initial discharge
points). Additional biased excavations may be conducted at other leachfield-specific locations, as
necessary. Contingencies will be in place to ensure that the lateral and vertical extent of
contamination has been defined (Section 4.3).

Sample interval depths will be relative to the depth of the leachfield base as discussed in Section 4.2
of this CAIP and Section 4.1.2 of the Leachfield Work Plan. At all leachfield sample locations,
sampling will continue with depth until two samples not exceeding FSL s are recovered, contingent
upon conditions discussed in Section 4.3.

The leachfields of all CASs categorized as ssimple systems will be investigated according to the
strategy described above. Additional CAS-specific information is as follows:

» CAS25-04-01: Theleachfield consists of a single 50-ft long distribution line
(Section 2.2.1.1). Soil sampleswill be collected by excavation at three biased locations:
(1) initial discharge point, (2) midpoint, and (3) end of the distribution line. These sampling
locations are shown in Figure 4-10.

« CAS25-04-08: Theleachfield isexpected to have three parallel distribution lines, each 60-ft
long (Section 2.2.1.2). Rather than each pipe being placed in a separate trench, the entire
leachfield appears to have been installed as a continuous 15-ft wide bed of leachrock. Sail
samples will be collected by excavation at seven biased locations: (1) initial discharge point
of each distribution line, (2) end of each distribution line, and (3) center of the leachfield.
These locations are shown in Figure 4-11.

» CASs26-04-01 and 26-04-02: The leachfield of both CASsis of the “typical” design, with
two distribution manifolds extending from a distribution structure through the center of the
leachfield and distribution lines connected to each manifold (Section 2.2.2.1.1 and
Section 2.2.2.1.2). At each leachfield, soil sampleswill be collected by excavation at ten
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biased locations: (1) initial discharge pointsin the two proximal distribution lines, (2) area
between the distribution manifold ends, (3) four corners of the leachfield, (4) center of each
half of the leachfield, and (5) center of the leachfield. These locations are shownin

Figure 4-12 and Figure 4-13.

» CAS27-05-02: Theleachfield is expected to have five parallel distribution lines
(Section 2.2.3.1). Soil sampleswill be collected by excavation at seven biased locations:
(2) initial discharge point of three distribution lines (center line and line on each edge of
leachfield), (2) end of three distribution lines (center line and line on each edge of leachfield),
and (3) center of the leachfield. These locations are shown in Figure 4-14. Because the
CAS 27-05-02 leachfield is adjacent to a small wash (Section 2.2.3.1), at least one sediment
sample will be collected from the wash near the downstream edge of the leachfield.

4.2.3.3 Collection System Pipe Inspections

The planned approach for the inspection of smple leachfield collection system piping isidentical to
the process presented in Section 4.2.2.3.

4.2.4 Port Gaston Training Area Water Reservoir (CAS 26-03-01)

Samples will be collected from two biased sampling locations at the CAS 26-03-01 contaminated
water reservoir: (1) the lowest point in the reservoir, and (2) the approximate location of the
maximum radiological measurement observed by ITLV during asurvey of the reservoir (1T, 2000b).
To ensure that an adequate number of sample locations have been considered, samples will also be
collected from five randomly selected locations. The process used for selecting the number of
random sample locations is described in Appendix A, Section A.7.0.

At each of the seven locations shown in Figure 4-15, both surface and subsurface soil sampleswill be
collected. Material collected from above the plastic liner at each location will comprise the surface
soil sample. The sample will be collected from the uppermost 0.5-ft interval or the entire interval, if
lessthan 0.5 ft thick. If no surface sail is present and the liner is exposed at the sample location, a
surface soil sample will not be collected. Subsurface soil sampling intervals below the plastic liner
will be similar to those defined for leachfields (Section 4.2). A 1.0-ft thick interval immediately
below the liner will define the uppermost sampling interval. The second sampling interval will be
2.5 ft to 3.5 ft beneath the liner. Additional samples may be collected from deeper intervals based on
field-screening results or field observations. The actual depth of sampling intervals below the plastic

liner may require adjustment based on field conditions (e.g., geologic refusal of sampling device).
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Samples will be collected by excavation, drilling, or direct-push technology (e.g., Geoprobe®).

Surface soil samples may be collected by hand.

4.3 Additional Sampling and Contingencies

Additional excavation or drilling may be conducted if field-screening results indicate that
contamination continues below or outside of the planned sampling locations. Analytical results from
samples collected earlier in the investigation will be considered if they are available, but further
investigation may be initiated based on field observations and field-screening data. If field-screening
or analytical resultsindicate the extent of contamination is not defined because concentrations exceed
specified FSLs or PALSs, additional sampling locations or depths will be selected to determine the
contamination extent. In general, further investigation would be accomplished utilizing
supplementary sampling as described in Section 4.1.2.1 of the Leachfield Work Plan.

If required, continued investigation may consist of deepening sampling locations within theleachfield
to determine the vertical extent of contamination or adding sampling locations designed to establish
the lateral contamination extent. |f excavation cannot determine the vertical extent of contamination,

drilling will be conducted.

Initial step-out sampling points will be located 15 ft horizontally from the original, planned location
where FSLs or PALswere exceeded. Stepouts will be arranged in atriangular pattern, with the
original sampling location as one corner of the triangle. Sampling will be advanced to depths
adequate to determine the vertical extent of contamination. Samples will be collected at 5-ft
intervals, beginning at the greatest depth where contamination exceeding FSLs or PAL s was detected
in the original sample location. Sample collection will begin at the established depth of the leachfield
distribution lines, if additional locations without associated planned sample locations are required.
Although highly unlikely, if contamination extends below 50 ft bgs, DOE/NV and NDEP will be
contacted, and a suitable course of action will be decided (e.g., rescoping the investigation).

Leachfield sampling will generally begin by locating and sampling the four cornersto facilitate
location of subsequent samples. During this process, if the actual leachfield dimensions are found to
be significantly different than those used to determine random sampling locations for complex-posted

and complex CASs, the random locations will be modified. The modification will consist of alinear
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transformation of one or both dimensions, if necessary. This process will allow rescaling to fit the
observed leachfield size while maintaining the integrity of the random sampling scheme. The
distribution lines at each corner may not be located if drilling is used rather than excavation. Under
this condition, the corners may be delineated by the presence/absence of leachrock in drill cuttings.

Because the random sample locations are selected based on an adaptive fill design that considers the
location of biased samples, new random locations would be needed if the biased |ocations changed
significantly from the planned locations. This could occur if the actual leachfield configuration was
different than expected. Under these conditions, the * Visual Sample Plan” program (Davidson and
Wilson, 1999) will be used to select new random sample locations. Provisions will be made prior to
the start of the field investigation to ensure that new random locations can be selected quickly, if
necessary.
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5.0 Waste Management

Waste management activities to be performed for CAU 271 are addressed in Section 5.0 of the
Leachfield Work Plan.

51 Waste Minimization

Waste Minimization activities to be performed for CAU 271 are addressed in Section 5.1 of the
Leachfield Work Plan.

52 Potential Waste Streams

All potential waste types and waste streams associated with the leachfield CAUs are covered in
Section 5.2 of the Leachfield Work Plan. Based on process knowledge obtained for CAU 271,
possible solid (nonhazardous), hydrocarbon, hazardous, low-level radioactive, or mixed waste may be
generated. Process knowledge compiled thus far does not indicate that a specific listed hazardous
waste was discharged to any of the septic/leachfield systemsin this CAU. Investigation-derived
waste will be evaluated against characteristic criteriaunless contrary information is discovered during
theinvestigation. Action levelsfor IDW contaminants are stated in Table 5-1 of the Leachfield Work
Plan.

5.3 Investigation-Derived Waste Management

Waste will be managed according to the requirements identified in Section 5.3 of the Leachfield
Work Plan until laboratory analyses are received and afinal waste determinationis made. Applicable
waste management regulations and requirements are listed in Table 5-1.

Any IDW generated during this investigation will be segregated by waste stream and placed in
packages meeting U.S. Department of Transportation (49 CFR 172 [CFR, 2000d]) specifications and
appropriate for the type and amount of waste generated. Packages will meet specifications for
containers outlined in Section 5.3 of the Leachfield Work Plan.
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Table 5-1
Waste Management Regulations and Requirements
Waste Type Federal Regulation Additional Requirements
NRS 444.440 - 444.620%
. NAC 444.570 - 444.7499°
Solid (nonhazardous) NA NTS Landfill Permit SW13.097.04°
NTS Landfill Permit SW13.097.03°
Lo NTS Waste Water Facility Permit
Liquid/Rinsate (nonhazardous) NA GNEV93001, Rev. 3 iii®
NAC 445A.2272(b)’
Hydrocarbon NA NTS Landfill Permit SW13.097.02°
h NRS 459.400 - 459.600"
Hazardous RCRA NAC 444.850 - 444.8746
Low-Level Radioactive NA DOE Orders and NTSWACK
Mixed RCRA" NTSWACK
. . | NRS 459.400 - 459.600'
Polychlorinated Biphenyls TSCA NAC 444 940 - 444 9555™

#Nevada Revised Statutes (NRS, 1998a)

PNevada Administrative Code (NAC, 2000b)

Area 23

9U10c Crater located in Area 9

®Nevada Test Site Sewage Lagoons

Nevada Administrative Code (NAC, 2000d)

9Area 6 Hydrocarbon Landfill

!1 Resource Conservation and Recovery Act (CFR, 2000b)
'Nevada Revised Statutes (NRS, 1998b)

! Nevada Administrative Code (NAC, 2000c)

KNevada Test Site Waste Acceptance Criteria, Revision 3 (DOE/NV, 2000b)
" Toxic Substance Control Act (CFR, 2000c)

™ Nevada Administrative Code (NAC, 2000e)

NA = Not applicable

Each of the 15 CA Ss has been reviewed to ensure that sufficient analyses to support IDW disposal
have been planned. Additional analyses may be required to support specific NTS on-site or off-site
disposal criteria.
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6.0 Duration and Records Availability

6.1 Time Frame
After submittal of the Final CAIP for CAU 271 to NDEP (FFACO milestone deadline of
August 31, 2001), the following is a tentative schedul e of activities (in calendar days):

o Day 0: Preparation for field investigation will begin.

» Day 45: Thefield investigation, including field screening and sampling, will commence.
Samples will be shipped to meet laboratory holding times.

» Day 135: Thefield investigation will be completed.
» Day 200: The quality-assured, analytical datawill be available for NDEP review.

» The FFACO date established for the CADD is September 30, 2002.

6.2 Records Availability

Historic information and documents referenced in this plan are retained in the DOE/NV project files
in Las Vegas, Nevada, and can be obtained through written request to the DOE/NV Project Manager.
This document is available in the DOE public reading facilities |located in Las Vegas and Carson City,
Nevada, or by contacting the DOE Project Manager. The NDEP maintains the official
Administrative Record for all activities conducted under the auspices of the FFACO.
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A.1.0 Introduction

A.1.1 Problem Statement

Potentially hazardous and radioactive wastes were discharged to twelve septic systems, one
contaminated water reservoir, one sanitary leachfield, and one radioactive leachfield in Areas 25,
26, and 27 of the NTS. The septic systemsinclude some or al of the following components:
septic tanks, distribution structures (or boxes), leachfields, and associated piping. Together, the
Sites are addressed as CAU 271, Areas 25, 26, and 27 Septic Systems. Six of the CASs were
associated with Project Pluto. Four of the CASs are associated with the RCP in Area25. The
remaining five CASs are located at Guard Station 500 (25-04-01, Septic System), ETS-1
(25-04-09, Septic System), Port Gaston (26-03-01, Contaminated Water Reservoir), the BREN
Tower (25-04-08, Septic System), and Baker Site (27-05-02, Leachfield) facilities. Although
listed in the FFACO as aleachfield, CAS 27-05-02 also includes a septic tank and distribution
box. The six CASs associated with Project Pluto are 26-04-01 (Septic System), 26-04-02 (Septic
System), 26-05-01 (Radioactive L eachfield), 26-05-03 (Septic System), 26-05-04 (Septic
System), and 26-05-05 (Septic System). The four CASs associated with the RCP facility are
25-04-03 (Septic System), 25-04-04 (Septic System), 25-04-10 (Septic System), and 25-04-11
(Septic System). Existing information about the nature and extent of contamination isinsufficient
to evaluate and select preferred corrective actions for these sites.

These sites will be investigated based on DQOs developed by representatives of NDEP and
DOE/NV. Thisinvestigation will determine if COPCs are present within the septic/leachfield
system components and/or the soils associated with the septic/leachfield system components.
Thisinvestigation will also determine if COPCs are present in soils at the CAS 26-03-01 water
reservoir. Additionally, it will be determined whether the concentrations of COPCs exceed
regulatory levels. If COPCs are detected, the lateral and vertical extent of contamination will be
determined. Thisinvestigation will focus on collection of data adequate to close the sites under
NDEP, RCRA, and DOE requirements.
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A.1.2 DQO Kickoff Meeting

Table A.1-1 lists the participants present at the FFACO-required DQO Kickoff Meeting. The
goal of the DQO processisto establish the quantity and quality of environmental data required to
support corrective action decisions for the CAU. The process ensures that the information
collected will provide sufficient and reliable information to identify, evaluate, and technically
defend the chosen corrective action. Unless otherwise required by the results of this DQO and
stated in the CAIP, thisinvestigation will adhere to the Industrial Stes Quality Assurance Project
Plan (DOE/NV, 1996) and the Work Plan for Leachfield Corrective Action Units: Nevada Test
Ste and Tonopah Test Range, Nevada (DOE/NV, 1998b), hereafter referred to as the Leachfield
Work Plan.
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Table A.1-1
November 16, 2000 - DQO Meeting Participants
Participants Affiliation

Steven Adams ITLV
Bernadine Bailey ITLV
Paul Brown BN
Kevin Cabble DOE/NV
Lydia Coleman ITLV
Donald Cox BN
Robert Curiale ITLV
Jill Dale ITLV
Candice Fillmore ITLV
TerryLynn Foley ITLV
Joe Hutchinson ITLV
Brad Jackson ITLV
Wayne Johnson BN
Mike McKinnon NDEP
William Nicosia ITLV
Barbara Quinn ITLV
Robert Sobocinski ITLV
Milinka Watson-Garrett ITLV
Jeanne Wightman ITLV
Ted Zaferatos NDEP

BN - Bechtel Nevada

DOE/NV - U.S. Department of Energy, Nevada Operations Office
ITLV - IT Corporation, Las Vegas

NDEP - Nevada Division of Environmental Protection
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A.2.0 Conceptual Model

The CAU 271 septic systems received sanitary effluent and, in some cases, process effluent
primarily from operations conducted within associated Area 25, 26, and 27 facilities. The

CAS 26-05-01 leachfield received radioactive effluent associated with Project Pluto operations.
The CAS 26-03-01 reservoir was intentionally contaminated with short-lived radionuclides as
part of atraining exercise. Dates of system activity for the CASs are variable and poorly
constrained, but the Area 25 facilities were most active between 1959 and 1973, the Area 26
facilities from 1961 to 1964, and the Area 27 facilities during the 1960s. Training exercises
associated with the CAS 26-03-01 water reservoir were conducted in 1981. All of the sites
addressed by CAU 271 are currently inactive or abandoned, but some leachfields may still receive

effluent from passive generation (i.e., open pad drains, floor drains, and equipment drains).

Within this document, “effluent” is generally applied to all liquid waste disposed of in septic
systems without regard to toxic, hazardous, or radioactive properties. Effluent discharged to the
CAU 271 septic systems and leachfields is considered potentially contaminated with various
constituents, but the probabilities of actual contamination are highly variable. “ Sanitary effluent”
is considered equivalent to domestic sewage and potentially toxic, “process effluent” is
considered potentially hazardous, and “radioactive effluent” is considered potentially radioactive
and hazardous. The leachfields at CA Ss 26-05-01 and 26-05-03 are posted as “ Underground
Radioactive Material” and “ Caution Radioactive Material,” respectively. Posted leachfields are
considered radioactively contaminated.

The terms “septic system” and “leachfield system” are not interchangable as used in this CAU.
Both systems have in common collection system piping, leachfields and, in most cases,
distribution boxes (Leachfield Work Plan, Section 3.1). However, a system must include a septic
tank to be classified as a septic system.

For each CAU 271 septic system, effluent was discharged from source buildings and routed
through the collection system to a septic tank and, in most cases, a distribution box. Subsequent
discharge to the leachfield via distribution lines allowed effluent to percolate into the underlying
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soil for disposal. Effluent contaminants were transported by relatively large volumes of water.
This conceptual model is consistent with the general conceptual model for leachfield CAUs
provided in Section 3.1 of the Leachfield Work Plan. Except for the absence of a septic tank, the
conceptual model for the CAS 26-05-01 leachfield system is similar to the conceptual model for
the septic systems.

For the CAS 26-03-01 water reservoir, the short-lived radionuclides Hg-197 and Ra-223 were
intentionally sprayed into the reservoir in 1981. The planned maximum combined contamination
level was reported to be 25 microcuries per square meter (Mitchell, 1981). Thisisthe only known
source of contamination for thisCAS. Thereservoir is currently dry; how long it contained water
isnot known. The reservoir islined with plastic, and infiltration was probably limited or did not
occur. A thinlayer of soil or sediment, presumably wind-blown, currently overlies the plastic

liner.

An outline of CAU-specific and CA S-specific elements of the conceptual model for CAU 271 is
provided in TablesA.2.1 and A.2.2.
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Conceptual Model
Element

Assumptions

Source

System dynamics,
waste inventories,
release information

Infiltration and concentration of contaminants in the form
of liquid waste into the soil directly below the distribution
lines and within the leachfields may have occurred. For
CAS 26-03-01, contaminants were intentionally sprayed
into the reservaoir.

Knowledge of similar sites,
Leachfield Work Plan
(DOE/NV, 1998b

Process knowledge)

Groundwater contamination is unlikely due to
environmental conditions at the sites, such as an arid
climate, low permeabilities, and depth to groundwater.

Knowledge of similar sites,
Leachfield Work Plan
(DOE/NYV, 1998b)

Driving forces restricted to infiltration of limited
precipitation subsequent to cessation of facility
operations and redirection of generated effluent to
alternative disposal systems. For CAS 26-03-01, the
pressure of the water column in the reservoir would
cause movement of water into underlying soils; however,
this driving force is eliminated or restricted by the plastic
liner.

Knowledge of similar sites,
Leachfield Work Plan
(DOE/NV, 1998b)

Lateral extent of
potential contaminants

Subsurface effects are limited by low mobility of
constituents.

Process knowledge and
similar site investigations
(i.e., CAUs 261/266/500
[DOE/NV, 1999; 20004,
2000b])

The potential lateral migration of contaminants is
unknown, but if migration has occurred, it will likely be
confined within the boundaries of the leachfield. For
CAS-03-01, the lateral extent is unknown, but the
potential for migration should be limited due to the
presence of the plastic liner.

Process knowledge and
similar site investigations
(i.e., CAUs 261/266/500
[DOE/NV, 1999; 20004a;
2000b])

Vertical extent of
potential contaminants

The vertical extent of potential contamination is unknown
but, if present, will be primarily adjacent to and below the
distribution lines. Potential contamination is probably
concentrated at the native soil/leachfield material
interface. Vertical extent should be limited by low
mobility of COPCs and limited driving force. For

CAS 26-03-01, the vertical extent should be limited by
the plastic liner underlying the reservoir.

Process knowledge and
similar site investigations
(i.e., CAUs 261/266/500
[DOE/NV, 1999; 2000a,
2000b])
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Conceptual Model
Element

Assumptions

Source

Physical and practical
constraints

Radiological control access requirements to posted areas
surrounding posted leachfields (CASs 26-05-01 and
26-05-03). Current postings of these leachfields are
“Underground Radioactive Materials Area” and “Caution
Radioactive Materials Area,” respectively.

Additional constraints include Yucca Mountain Project
activities; activities of other Areas 25, 26, and 27 users
(i.e., Department of Defense); nearby utilities; facility
constraints including fencing, buildings, and concrete
pads; adverse weather conditions; restricted access;
heavy equipment and resource availability; health and
safety concerns; approval of the CAIP.

Site knowledge; site visits

Future use

All of the CAU 271 CASs are contained within restricted
use zones classified as either “Research Test and
Experiment Zone” (Areas 25 and 26) or “Defense
Industrial” (Area 27).

The Research Test and Experiment Zone is designated
for small-scale research and development projects and
demonstrations; pilot projects; outdoor tests; and
experiments for development, quality assurance, or
reliability of material and equipment under controlled
conditions. This includes compatible nondefense
research, development, and testing projects and
activities.

The Defense Industrial Zone is designated for stockpile
management of weapons, including production,
assembly, disassembly or modification, staging, repair,
retrofit, and surveillance. Also included are permanent
facilities for stockpile stewardship operations involving
equipment and activities such as radiography, lasers,
material processing, and pulsed power.

Record of Decision Land Use
Zones as defined in NTS
Resource Management Plan
(DOE/NV, 1998a)

Potential exposures

Ingestion, inhalation, external exposure to radiation, or
dermal contact (absorption) of COPCs in soil, sludge,
and/or liquids due to exposure during investigation.

Process knowledge

Waste management

Waste will be evaluated against characteristic criteria
unless contrary information is discovered during the
investigation.

Process knowledge
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Table A.2-2
CAS-Specific CAU 271 Conceptual Model
(Page 1 of 16)

Conceptual Model
Element

Assumptions Source

CAS Facility Association: Reactor Control Point

CAS 25-04-03

Release Information
and System Location

This septic system received sanitary effluent generated from seventeen
Pan American (Pan Am) housing trailers and one recreational trailer.
The septic system is located west of the RCP.

. Concrete tank
. 750-gal capacity
. Slight septage odor

Septic Tank . Approximately 375 gal of liquid/sludge in 1995
. Liquid was yellow and had an oily sheen
. Sludge was brown to black in color and appeared to contain
gravelly soils Process knowledge
Leachfield . Chevron-shaped, each half approximately 50 x 70 ft

Engineering drawings including:

. Unknown depth and configuration 25-CP-C1.1 (REECo, 1983a)

Manholes and Piping

25-CP-C2 (REECo, 1983b)

. Approximately 360 ft of piping 25.CP-3 (REECo, 1983¢)

. Pipes are 6-in. perforated, red-clay
. Minimal gravel base under the pipes
. Two manholes located to the east of the septic tank and leachfield

Other

. The line also branches southeast approximately 600 ft to where the
sewer line is plugged prior to the septic system associated with the
LASL Trailers (CAS 25-04-11)

. A gap between the septic tank and the leachfield, at the “T”
connection that had not been repaired, was documented

. Unknown whether the gap is capped or if the pipe was broken

Source Location

Within the former Pan Am trailers

Contaminants of
Potential Concern

. TPH as oil; oil and grease Process knowledge
. No radiological COPCs were identified
REECo, 1995
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Conceptual Model
Element

Assumptions

Source

CAS 25-04-04

Release information
and system location

The septic system received domestic sewage and wastewater from the

major waste disposal facilities located in eight buildings. The septic
system is located south of the RCP.

Septic Tank

. Steel

. Capacity is 7,500 gal

. Tank dimensions are 7.2 x 25.7 x 6.8 ft

. One separation chamber

. Moderate septage odor

. 3,500 gal of liquid/sludge present in 1995

. Liquid was slightly clouded with a “floating oily phase”

Distribution Box

. Located 10 ft south of the septic tank

Leachfield

. Dimensions are 203 x 112 x 3 ft
. Surrounded by a berm

. 2 distribution manifolds

. 30 lateral distribution lines

Manholes and Piping

. Manhole No. 1 is located approximately 20 ft north of the septic
tank

. Manholes No. 2, 3, 3a, 3b, and 4 are located inside the RCP
Complex fenceline

. Manhole 2a is located northwest of Building 3107

. Approximately 1,495 ft of piping ran from each of the eight buildings
to three main sewer lines, and then proceeded to the septic system
. The only piping that will be addressed by this CAS is the 20 ft length

between Manhole No. 1 and the septic tank

Other

. A leachfield bypass line indicates effluent was diverted from
CAS 25-04-04 to a sewage lagoon

. The line to the septic system is plugged approximately 20 ft
upgradient of the septic tank

. The ground slopes down sharply, south of the distribution box

Process knowledge

Engineering drawings including:
25-CP-C1.1 (REECo, 1983a)
25-CP-C2 (REECo, 1983b)
25-CP-3 (REECo, 1983c)

Radiological Surveys (IT, 2000)

Sources within
Control Point
(Building 3101)

. 3 urinals

. 2 floor drains

. 3 water closets

. 3 hand sinks

. 1 service sink

. 1 drinking fountain

Engineering drawings including:
3101-SW1.2 (BMEC, 1958a)
3101-SW3 (BMEC, 1958b)
3101-SW5 (BMEC, 1958c)
3101-SW6.1 (BMEC, 1958d)
3101-M5.4 (BMEC, 1958e)

Sources within Power
House
(Building 3102)

. 4 floor drains
. 1 drinking fountain

Engineering drawings including:
25-CP-C1.1 (REECo, 1983a)
25-CP-C2 (REECo, 1983b)
25-CP-3 (REECo, 1983c)

Sources within Los
Alamos Scientific
Laboratory
Warehouse
(Building 3103)

Unknown waste disposal system

Unknown
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Conceptual Model

Assumptions Source
Element P
Sources within
Storage Building Unknown

(Building 3106)

Sources within
Administration
Building

(Building 3104)

Unknown waste disposal system

Engineering drawings including:
3104-M2.3 (BMEC, 1958f)

Sources within
Former Medical/
Cafeteria
(Building 3105)

. 2 urinals

. 1 dishwasher

. 5 floor drains

. 2 water closets

. 5 sinks (4 hand, 1 two-compartment sink)

Engineering drawings including:
3105-M2.4 (BMEC, 19589)

Sources within
Service Station
(Building 3107)

. 2 hand sinks

. 1 floor drain

. 2 water closets

. 1 drinking fountain

Engineering drawings including:
3107-M2.3 (BMEC, 1958h)

Sources within
Technical Services
(Building 3123)

. 2 urinals

. 1 shower drain

. 7 sinks (1 service, 1 developer, 4 hand, 1 two-compartment sink)
. 4 water closets

. 2 drinking fountains

. 1 print washer

. 17 floor drains

Engineering drawings including:
3123-M1.2 (BMEC, 1959a),
3123-M2.1 (BMEC, 1959b)

. 1 dip tank
COPCs within all © Lead
buildings (except : Oil and Grease
Y P . Diesel

Building 3123)

. 1,4 -dichlorobenzene

COPCs within
Technical Services
(Building 3123)

. Photographic chemicals

. Lead
. Oil and Grease
. Diesel

. 1,4 -dichlorobenzene

Process knowledge

COPCs within the
Sludge and Liquid in
the Septic Tank, and
Leachfield Soil

. Barium
. Cadmium
. Lead

. Oil and grease

. 1,4-dichlorobenzene
. 1,2-dichloroethene

. Diesel

. Gasoline

. PCBs

Process knowledge
REECo, 1995

Radiological Surveys (IT, 2000)




Table A.2-2

CAS-Specific CAU 271 Conceptual Model

(Page 4 of 16)

CAU 271 CAIP
Appendix A
Revision: 0

Date: 04/12/2001
Page A-11 of A-59

Conceptual Model
Element

Assumptions

Source

CAS 25-04-10

Release Information
and System Location

This septic system received effluent generated from either one or two
former Radiological Safety trailers. The septic system is located south of
the former Building 3107 and east of the RCP.

Septic Tank

. Steel

. 650-gal capacity

. Approximately 10 x 5 ft

. One separation chamber

. Contents are dry, brittle, and red-brown in color, and contained
skeletal remains of rodents and snakes

Distribution Box

. Configuration has not been identified
. Filled with gravel

. Approximately 60 x 70 ft
. Unknown depth and configuration

Leachfield . Leachfield soil was damp to moist, gravelly silt, and medium-brown
in color
- . Approximately 70 ft of piping
Piping . Pipes are 4-in. VCP
Other . Miscellaneous debris including concrete, gravel, and a wooden

pallet

Source Location

Within one or two former Radiological Safety trailers

Process knowledge

Engineering drawings including:
25-CP-C1.1 (REECo, 1983a)
25-CP-C2 (REECo, 1983b)

Contaminants of
Potential Concern

. 1,4-dichlorobenzene
. Oil and grease

. Barium

. Mercury

. Tetrachloroethylene
. Plutonium-239

Process knowledge

REECo, 1995
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Conceptual Model
Element

Assumptions

Source

CAS 25-04-11

Release Information
and System Location

Sanitary effluent generated from Building 3127 (Cafeteria), Building
3129 (Technical Operations Building), approximately 18 Pan Am
sleeping trailers, and approximately 48 LASL sleeping trailers. The
septic system is located to the southwest of the RCP.

The Pan Am trailers were connected to a different septic system
(CAS 25-04-03) prior to being connected to the CAS 25-04-11 septic
system.

Septic Tank

. Approximately 25 ft in length

. Buried 3 ft in a north to south direction

. 7,500-gal capacity

. 3,500 gal of liquid and sludge in 1995

. Liquid appeared clear

. Sludge was black and was 1.5-ft thick, and had a strong septage
odor

. Accessed by two manholes with 2-ft diameter covers

. Corrugated metal piping with 3-ft diameter surrounds the manholes

. Manholes are recessed 2 ft below ground surface

Distribution Box

. Concrete

. Approximately 5 x 5 ft

. Damaged metal lid

. Partially filled with rocks and soil

. Located 5 ft south of the southern end of the septic tank

Leachfield

. Approximately 200 x 135 ft

. Unknown depth and configuration

. Soil described in 1995 as damp to moist, gravelly sand with silt,
medium-brown in color

Manholes and Piping

. Four manholes lead from Building 3127 to the septic system

. There are two additional manholes prior to reaching the septic tank

. The manholes are used to access the 6-in. VCP

. 4-in. VCP exits from each of the buildings and connects to a 6-in.
VCP

. The line to the septic system is bypassed a few feet upgradient of
the septic tank inlet

Process knowledge

Engineering drawings including:
25-CP-6 (REECo, 1988)
25-CP-C1.1 (REECo, 1983a)
25-CP-C2 (REECo, 1983b)
25-CP-C3 (REECo, 1983c)
3127-U1.3 (Zick and Sharp 1962)
400-004-C4.1 (H&N, 1962a)

Other

. Not Applicable

Source Location

. Has not been identified

N/A

Contaminants of
Potential Concern

. 1,4-dichlorobenzene
. Oil and grease

. PCBs

. Barium

. Plutonium-238/239

. Tritium

Process knowledge

REECo, 1995
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Table A.2-2
CAS-Specific CAU 271 Conceptual Model
(Page 6 of 16)

Conceptual Model
Element

Assumptions Source

CAS Facility Association: Guard Station 500

CAS 25-04-01

Release Information
and System Location

The septic system received effluent from four former WSI trailers. The
site is located south of the Guard Station at Gate 500.

. 400-gal capacity
. Accessed by manhole with 3-ft concrete cover

Septic Tank . There were 50 gal of liquid and 1 ft of sludge in the tank in 1995
. Liquid contents were clear
. Sludge contents were brown and viscous
. Approximately 4 x 50 ft

Leachfield . Depth is unknown

Process knowledge

*  Lined with gravel , Engineering drawings including:
. One influent line and one effluent line 25-WJ11-C1 (REECo, 1985)

Manholes and Piping

AUX-PAA-0112 (Pan Am, 1966)

. As much as 112 ft of piping from the WSI trailers to the septic tank AUX-PAA-0009 (Pan Am, 1969)

. There is 10 ft of piping between the septic tank and the leachfield

. The diameter of the piping is unknown

. There are no other access points other than the septic tank
manhole

Other

. A distribution box associated with a sewage treatment plant and an
open ditch effluent drain located to the northeast of CAS 25-04-01
. These items are not associated with this CAS

Source Location

. Four former WSI trailers

Contaminants of
Potential Concern

. 1,4-dichlorobenzene

. Oil and grease Process knowledge
. Barium
. Mercury REECo, 1995

. Cesium-137
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Conceptual Model
Element

Assumptions

Source

CAS Facility Association Engine Test Stand - 1

CAS 25-04-09

Release Information
and System Location

The septic tank received effluent from Building 3340 (Test Cell Building),
Building 3330 (Fill Station/Tank Farm and Forward Control Area),
Building 3320 (Utility Equipment Building/Substation Area),

Building 3319 (Maintenance and Supply Building/ Welding and Machine
Shop), Building 3310 (Control Point Building), and 17 former trailers.
The septic system is located to the south of the ETS-1.

Process knowledge

Engineering drawings listed
below

. Steel
. 7,500-gal capacity (also reported as having a 2,600-gal capacity)
. One separation chamber

Septic Tank . Two manhole covers to access tank
. Concrete and piping debris were noted in the tank bottom
. Contents were dry, cake-like, medium brown in color, and light in
weight
. Approximately 120 x 60 ft
Leachfield . One main distribution manifold

. 10 vitrified clay distribution lines per side

Manholes and Piping

. As many as four manholes
. As much as 200 ft of 6-in. VCP pipe
. Piping appears to be stubbed off 20 ft before the septic tank

Other

. Miscellaneous debris including wood, metal, and clay piping litters
the site

. Piping was diverted upstream of the septic tank to two oxidation
ponds located southwest of the leachfield sometime prior to 1984

. The oxidation ponds are currently in standby status and are
approved as a dewatering site to receive only septage and portable
toilet waste in accordance with the NTS Water Pollution Control
Permit, GNEV 93001

Source Location

. Toilets

. Sinks

. Floor drains
. Sumps

. Floor clean outs

Process knowledge

Engineering drawings including:
25-ETS-1-C1 (REECo, 1984a)
25-ETS-1-C2 (REECo, 1984b)
25-ETS-1-C3 (REECo, 1984c)
NRDS-SF-M/C-3

(SNPO, 1970a)
NRDS-S.F.-F.L./C-1

(SNPO, 1970b)
550-3340-P-001 (SNPO,

Date Unknown-a)
550-3330-P-001 (SNPO,

Date Unknown-b)
550-3310-P-001 (SNPO,

Date Unknown-c)
550-3310-P-002 (SNPO,

Date Unknown-d)
510-3315-A-001 (SNPO,

Date Unknown-e)
620-3300-C-001 (SNPO,

Date Unknown-f) 3320-P1.1
(Aetron, 1961)

Contaminants of
Potential Concern

. Barium

. Cadmium

. Mercury

. PCBs

. Oil and grease

Process knowledge

REECo, 1995
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Conceptual Model
Element

Assumptions

Source

CAS Facility Association Bren Tower

CAS 25-04-08

Release Information
and System Location

This septic system is associated with the restroom trailer at the BREN
Tower Trailer Park. The septic system is located northeast of BREN
Tower.

Process knowledge

Engineering drawings listed
below

Septic Tank

. Concrete

. Capacity is 760 gal

. Dimensions are 5.8 x 9.0 x 4.8 ft

. Moderate septage odor

. Approximately 500 gal of liquid was present in 1995
. Contents were medium-brown in color

Distribution Box

. Located south of the septic tank

Leachfield

. Dimensions are 15.0 x 60.0 x 4.0 ft
. Three orangeburg, perforated pipes extend 60 ft from the
distribution box

Manholes and Piping

. Approximately 40 ft of effluent piping

Other

. Not Applicable

Source Location

. Restroom trailer at the BREN Tower Trailer Park

Process knowledge

Engineering drawings including:
JS-028-T2.8a-C5.2 (H&N, 1966a)
JS-028-T2.8a-C7.2-M4.2

(H&N, 1966b)

25-WJ11-C1 (REECo, 1983d)

Contaminants of
Potential Concern

. TPH as oil and grease
. Barium

Process knowledge
REECo, 1995
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Conceptual Model
Element

Assumptions

Source

CAS Facility Association Port Gaston

CAS 26-03-01

Release Information
and System Location

A water reservoir was intentionally contaminated with short-lived
radionuclides in 1981. The reservoir is located 800 ft south of the Port
Gaston complex, and 400 ft southwest of a line of trailers.

Process knowledge

. Reservoir dimensions are 36 x 75 ft
. Lined with black plastic

Site visit

Reservoir . Soil is dry, light brown silt with no observable staining
. Was used for NUWAX training Process knowledge
. The reservoir was originally identified as a sewage lagoon
. Perched groundwater occurs in highly fractured and altered rock
Other and may extenq tp a depth of 261 ft before encountering a low- Johnson and Ege, 1964
permeable confining layer
. Depth to perched groundwater ranges from 81 to 167 ft bgs
. From an agricultural spreader Engineering drawings including:
A26-5 (H&N, Date Unknown-a)
SK-026-83E-C28 (H&N,
Source Date Unknown-c)

JS-026-002-C3 (H&N, 1980)
JS-026-002-C1.1 (H&N, 1981)
JS-026-002-C7 (H&N, 1983)

Contaminants of
Potential Concern

. Radium-223 and mercury-197 were added to the reservoir;
radium-226 as impurity

. Due to the relatively short half-lives of these low-level radioactive
materials, they are no longer expected to be detected in the
reservoir

. Radiological driveover survey showed no areas with surface
contamination above the established range for area background

Process knowledge
Mitchell, 1981

Radiological Surveys (IT, 2000)
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Conceptual Model
Element

Assumptions

Source

CAS Facility Association Project Pluto

CAS 26-04-01

Release Information
and System Location

This septic system received effluent generated from the Check Station
(Building 2105). The septic system is located 30 ft from the intersection
of Cane Springs Road and the Port Gaston Training Complex, and 200 ft
west of Building 2105.

Septic Tank

. Concrete

. Capacity of 1,000 gal

. Dimensions of tank are 10 x 5 x 6 ft

. 400 gal of liquid remained in the tank in 1995

Distribution Box

. Dimensions of box are 5 x 5 x 4.5 ft

Leachfield

. Dimensions of the leachfield are 48 x 93 x 3 ft

. Twelve 45-ft distribution lines, six on each side of the leachfield
. Two distribution manifolds

. 4-in. open-joint laterals, plugged at the ends

Manholes and Piping

. Approximately 200 ft of piping

Other

. An additional effluent line is identified with five floor drains
connected to a VCP that drains by gravity into a diversion ditch
northwest of Building 2105

. The diversion ditch and associated drain lines have not been
addressed as a CAS, but will not be included in this CAS
investigation

. Perched groundwater occurs in highly fractured and altered rock
and may extend to a depth of 261 ft before encountering a low-
permeable confining layer

. Depth to perched groundwater ranges from 81 to 167 ft bgs

Source Location

. Two process lines
. Process line one services a restroom facility, and four floor drains
from the restroom and janitor’s room

Process knowledge

Engineering drawings including:
2105 M1 (BMEC, 1960a)

2105 M2 (BMEC, 1960b)

2105 SW2 (BMEC, 1960c)
2105 SW3 (BMEC, 1960d)
2105 SW4 (BMEC, 1960e)

Johnson and Ege, 1964

Contaminants of
Potential Concern

. Barium

. 1,4-dichlorobenzene

. TPH (as oil and grease)
. Cesium-137

Process knowledge

REECo, 1995
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Conceptual Model
Element

Assumptions

Source

CAS 26-04-02

Release Information
and System Location

This septic system received effluent generated from the Hot Critical
Facility (Building 2103). The septic system is located north of
Building 2103.

Septic Tank

. Concrete
. Capacity of 650 gal
. In 1995, an unspecified volume of solids remained in the tank

Distribution Box

. Concrete
. Dimensions of 4 x 5 x 5 ft

Leachfield

. Dimensions of the leachfield are 24 x 73 ft

. Two distribution manifolds

. Four 35-ft distribution lines on each side of the manifold

. 4-in. open-joint tiles, plugged at the ends

. The depth of the gravel is a maximum of 3 ft below ground surface

Manholes and Piping

. Approximately 100 ft of piping
. 6-in. diameter VCP piping

Other

. Influent and effluent lines of septic tank are sealed with concrete

. Perched groundwater occurs in highly fractured and altered rock
and may extend to a depth of 261 ft before encountering a low-
permeable confining layer

. Depth to perched groundwater ranges from 81 to 167 ft bgs

Source Location

. 1 sink
. 2 urinals
. 1 toilet

. 1 floor drain
. 1 water cooler

Process knowledge

Engineering drawings including:
2103-A1.A (BMEC, 1959c)
2103-M1.1 (BMEC, 1959d)
2101-SW4.1 (BMEC, 1959¢)
2101-SW6.1 (BMEC, 1959f)

Johnson and Ege, 1964

Contaminants of
Potential Concern

. Beryllium

. Barium

. TPH (as oil and grease)
. Cadmium

. PCBs

. Aged fission products

Process knowledge

REECo, 1995
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Conceptual Model
Element

Assumptions

Source

CAS 26-05-01

Release Information
and System Location

This leachfield received effluent generated from the 401 Maintenance
Assembly and Disassembly Facility (Building 2201) and the Railcar
Washdown (Building 2202). The leachfield is located 0.25 miles east of
Building 2201.

Process knowledge

Engineering drawings listed
below

Septic Tank

None

Distribution Box

Concrete

Dimensions of 5 x 5 ft

Metal cover with a diameter of 2 ft
4-in. vent pipe extends from the slab

Leachfield

Dimensions of the leachfield are 192 x 203 ft

Fifty 100-ft distribution lines (25 on each side)

6-in. tile distribution lines have open joints

The depth of the leachfield is between 24 and 36 in.

The leachfield is fenced and locked

The piping and the leachfield are posted with signs reading
“Underground Radioactive Material”

Manholes and Piping

1,806 ft of 8-in. piping is present between Building 2201,
Building 2202, and the leachfield
Four manholes

Other

Perched groundwater occurs in highly fractured and altered rock
and may extend to a depth of 261 ft before encountering a low-
permeable confining layer

Depth to perched groundwater ranges from 81 to 167 ft bgs

Sources within
Building 2201

36 “hot” waste lines
Drains in Rooms 1, 3, 101-104, 106, 107, and 109
Culminated in a single line exiting the east side of Building 2201

Sources within
Building 2202

One drain located between the rails of the 401 railroad
Drain is located on the east side of the washdown area

Process knowledge

Engineering drawings including:
2201-SW1 (BMEC, 1958n)
2201-SW9 (BMEC, 1958u)
2201-SW7.A (BMEC, 1958s)
2201-SW2 (BMEC, 1958r)
2201-M16.A (BMEC, 1958m)
2201-SW8 (BMEC, 1958t)
2201-M3 (BMEC, 1958j)
2201-M5.1 (BMEC, 1958k)
2201-M6.4 (BMEC, 1958l)
2201-SW11.1 (BMEC, 1958v)

Johnson and Ege, 1964

Contaminants of
Potential Concern

Cesium-137

Uranium-235

Beryllium

Photo supplies and chemicals
Solvents

Alpha-emitting contaminants
Beta/Gamma-emitting contaminants

Process knowledge

REECo, 1986
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Conceptual Model
Element

Assumptions

Source

CAS 26-05-03

Release Information
and System Location

This septic system received effluent generated from the Test Bunker
(Building 2203). The septic system is located 60 ft from the heat
exchangers at the Test Bunker (Building 2203).

Process knowledge

Engineering drawings listed
below

Septic Tank

. Capacity of 1,500 gal

. Dimensions of 10 x 5 x 4 ft

. Located 10 ft from the diversion box (site visit indicates distance
may be greater)

Distribution Box

. Concrete
. Dimensions are 5 x 5 ft
. One vent pipe extends from the diversion box

Leachfield

. Dimensions of the leachfield are 93 x 40 ft

. The depth of the gravel is a maximum of 3 ft below ground surface

. Posted as “Contaminated Area, Radiation Area, Caution
Radioactive Material”

. Two distribution manifolds

. Twelve 45-ft distribution lines (six per side)

. Distribution lines are 4-in. diameter and open-jointed

Manholes and Piping

. Approximately 70 ft of 6-in. VCP or cast iron piping
. One manhole or cleanout on line, adjacent to Building 2203

Other

. Miscellaneous debris including a metal pipe, an antenna, a crushed
bucket, and metal parts on a wooden pallet are located within the
leachfield fence

. The debris showed radioactivity readings above background levels

. Perched groundwater occurs in highly fractured and altered rock
and may extend to a depth of 261 ft before encountering a low-
permeable confining layer

. Depth to perched groundwater ranges from 81 to 167 ft bgs

Source Location

. 2 toilets
. 1 urinal
. 2 sinks

. 1 floor drain

Process knowledge

Engineering drawings including:
2203-SW1.1 (BMEC, 1960f)
2203-SW5 (BMEC, 1960g9)
2203-M1.1 (BMEC, 1960h)
A26-12 (H&N, Date Unknown-b)
2202A-C-10 (Norman
Engineering Co., 1961)
2203A-A-1 (Norman
Engineering Co., 1962)
JS-026-2203-M4 (H&N, 1989b)
JS-026-2203-M3 (H&N, 1989a)

Radiological Surveys (IT, 2000)

Johnson and Ege, 1964

Contaminants of
Potential Concern

Have not been identified

N/A
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Conceptual Model
Element

Assumptions

Source

CAS 26-05-04

Release Information
and System Location

This septic system received effluent generated from the 401

Maintenance, Assembly, and Disassembly Facility (Building 2201). The
septic system is located approximately 250 ft south of Building 2201.

Process knowledge

Engineering drawings listed
below

Septic Tank

. Capacity of tank is 4,300 gal

. Two chambers

. 8-in. metal ventilation pipe connects to the septic tank
. Two or three access points

Distribution Box

. Dimensions are 5 x 5 ft

Leachfield

. Dimensions of the leachfield are 64 x 83 ft

. The fencing around the leachfield is 74 x 95 ft

. The depth of the leachfield ranges from 24 to 36 in.
. Eighteen 40-ft distribution lines

. Lines placed in 18-in. wide trenches with gravel

Manholes and Piping

. Two manholes with 2-ft diameter metal covers
. Approximately 215 ft of piping between Building 2201 and the
leachfield

Other

. Perched groundwater occurs in highly fractured and altered rock
and may extend to a depth of 261 ft before encountering a low-

permeable confining layer
. Depth to perched groundwater ranges from 81 to 167 ft bgs

Source Location

. 23 drains from Rooms 2, 4, 110, 111, 112, 114, and 115
. 2 water closets

. 2 lavatories

. 1 service sink

. 1 urinal

Process knowledge

Engineering drawings including:
2201-SW1 (BMEC, 1958n)
2201-M16.A (BMEC, 1958m)
2201-M2 (BMEC, 1958i)
2201-SW4.A (BMEC, 19580)
2201-SWS5 (BMEC, 1958p)
2201-SW6 (BMEC, 19580q)

Johnson and Ege, 1964

Contaminants of
Potential Concern

Have not been identified

N/A
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Conceptual Model
Element

Assumptions

Source

CAS 26-05-05

Release Information
and System Location

This septic system received effluent generated from the Control Room
(Building 2101), the Assembly Building (Building 2102), and the Data
Reduction Building (Building 2107). The septic system is located north
of Buildings 2101 and 2102, at base of hill.

Septic Tank

The capacity of the tank is 1,430 gal

Septic tank is located 10 ft southeast of distribution box

U-shaped pipes ascend and descend from the ground between the
three access points to an unknown underground structure.

Distribution Box

Concrete
Dimensions of the box are 5 x 5 ft

Leachfield

Dimensions of the known leachfield are 48 x 109 ft

Dimensions of the fencing around the leachfield are

175 x 115 ft

Actual leachfield may be larger than shown in engineering drawing
Fourteen 53-ft distribution lines (7 on each side)

Depth of leachfield base ranges from 24 to 36 ft bgs

Process knowledge

Engineering drawings including:
2101-M1.2 (BMEC, 1960i)
2102-M1.1 (BMEC, 19599)
2102-M2 (BMEC, 1959h)
401-2107-M2.1 (H&N, 1961b)
401-004-C1 (H&N, 1961a)
2101-SW4.1 (BMEC, 1959¢)

Manholes and Piping

Manhole No. 1 is located 20 ft southeast of septic tank

Manhole No. 2 is located 80 ft south of Manhole No. 1

650 ft of collection system piping from buildings to septic system,
consists of 4-, 6-, and 8-in. segments

Other

Second distribution structure located in the center of the fenced
leachfield does not appear on any engineering drawings
Perched groundwater occurs in highly fractured and altered rock
and may extend to a depth of 261 ft before encountering a low-
permeable confining layer

Depth to perched groundwater ranges from 81 to 167 ft bgs

Sources within
Building 2101

1 toilet

1 urinal

2 sinks (1 hand, 1 utility)
5 floor drains

Sources within
Building 2102

1 toilet

1 urinal

1 shower

4 sinks (2 hand, 1 utility, 1 laboratory)
5 floor drains

Source Location from
Building 2107

4 toilets

2 urinals

4 sinks (3 hand, 1 utility)
3 floor drains

Process knowledge

Engineering drawings including:
2101-M1.2 (BMEC, 1960i)
2102-M1.1 (BMEC, 19599)
2102-M2 (BMEC, 1959h)
401-2107-M2.1 (H&N, 1961b)
401-004-C1 (H&N, 1961a)
2101-SW4.1 (BMEC, 1959¢)

Johnson and Ege, 1964

Contaminants of
Potential Concern

Have not been identified

N/A
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Table A.2-2
CAS-Specific CAU 271 Conceptual Model
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Conceptual Model
Element

Assumptions Source

CAS Facility Association Baker Site

CAS 27-05-02

Release Information
and System Location

This septic system received effluent generated from the Cafeteria and/or
Mess Hall (Building 5210), and from a Mechanical Technician Shop
(Building 5200). The septic system is located southwest of

Building 5210 and west of Building 5200.

Process knowledge

Septic Tank

Capacity of 1,500 gal
Two access points

Distribution Structure

Five 4-in. VCP outlets
One 6-in. VCP inlet
Covered with a metal seal

Leachfield

Dimensions of the leachfield are 80 x 24 ft

The depth of the leachfield is at least 2.5 ft bgs

Gravel has been placed beneath the distribution lines

Five 4-in. orangeburg distribution lines extend from the manifold
The distribution lines are placed at 6-ft intervals

Manholes and Piping

Engineering drawings including:

None 410-004-C10.2 (H&N, 1962b)

The septic system grade slopes toward a natural wash that borders 410-5210-M3.2 (H&N, 1962c)

Other the west edge of the septic system NV-35-33-02 (Moffitt &
Hendricks, 1963)
. 1 water closet NN8814 (LRL, 1964)
. 1 urinal
. 2 hand sinks

Sources within
Building 5210

4 floor drains

1 can wash drain
3 service sinks

1 dishwasher

Sources within
Building 5200

1 water closet
1 urinal

1 hand sink

1 floor drain

1 service sink

Contaminants of
Potential Concern

Have not been identified N/A
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A.3.0 Potential Contaminants

Additional information on the COPCs for CAU 271, including PALs and quality assurance/
guality control requirements, are provided in Section 3.0 of either the Leachfield Work Plan or the
CAIP.

Based on process knowledge developed during the preliminary assessment, radioactive, and
chemical substances are COPCsfor CAU 271. The septic/leachfield systems serviced buildings
that were used for avariety of reactor testing and support activities. Activities within these
buildings that likely contributed radioactive or chemical effluents to one or more of the CASs
include:

Film processing

Decontamination

Degreasing

Radiochemistry

Reactor assembly and disassembly

In general, process knowledge indicates that COPCs may be associated with:

Organic solvents

Hydrocarbons

Paint

Film processing agents

Activation and fission products

Beryllium at the Area 26 Project Pluto sites

Ra-223, Hg-197, and associated isotopic impurities at CAS 26-03-01

Analytical results have been reported for several previous sampling effortsat CAU 271 sites. The
primary source of existing data is the Preliminary Characterization of Abandoned Septic Tank
Systems (REECo, 1995). This effort collected biased soil samples and samples of septic tank
contents from nine of the CASs. Samples were analyzed for VOCs, SVOCs, RCRA metals, ail
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and grease, TPH, PCBs, gamma-emitting radionuclides, isotopic plutonium, and tritium. The
detected COPCs were as follows:

* Area25, RCP Septic Systems - VOCs, SVOCs, RCRA metals, and TPH (in some cases as
oil and grease). In addition, PCBs at CASs 25-04-03, 25-04-04, and 25-04-11; and
plutonium-238/239 at CA Ss 25-04-10 and 25-04-11.

* Area?25, Guard Station 500 Septic System - VOCs, SVOCs, RCRA Metals, TPH (as ol
and grease), and cesum-137.

* Area25, BREN Tower Septic System - RCRA metals and TPH (asoil and grease).

 Area25, ETS 1 Septic System - RCRA Metals, TPH (as oil and grease), PCBs, and
cesium-137.

* Area?26, Project Pluto Septic Systems - VOCs, SVOCs, RCRA metals, TPH, and
cesium-137 at CAS 26-04-01; and RCRA metals, beryllium, TPH (as oil and grease), and
PCBsat CAS 26-04-02.

Previous sampling activities at the Project Pluto radioactive leachfield (CAS 26-05-01) have
identified relatively low activity concentrations of cesium-137, and uranium-235 in leachfield
soils (REECo, 1986). It appearsthat the soil samples were analyzed only for gamma-emitting
radionuclides.

Important considerations in defining the analytical program for CAU 271 are the following:

» Theprimary driver for selection of analytesis the process knowledge and information
from previous characterization efforts presented above.

» The contents of septic tanks will be analyzed for a comprehensive suite of COPCs
because, in general, worst-case concentrations should be obtained from septic tank
samples. Thisissupported by the 1995 REECo characterization effort: during which
COPCs were observed in samples from the septic tanks but generally not in samples of
leachfield soil.

» Theanalytical program will be relatively more comprehensive for CASs with no existing
characterization data and/or limited process knowledge (applies to CASs 26-05-03,
26-05-04, 26-05-05, and 27-05-02).
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Samples of septic tank contents will be analyzed on site for coliform bacteria prior to submission
of samplesto an off-site laboratory. Following coliform analysis, samples of sludge or dried
sludge from septic tanks will be submitted for laboratory analysis of the following COPCs to
determine if potentially hazardous, radioactive, or hydrocarbon materials are present:

+ Tota VOCs

» Tota SVOCs

* Tota RCRA metals

* TPH (diesel range-organics [DRO] and gasoline-range organics [ GRQO])
« TCLPVOCs

« TCLPSVOCs

« TCLPRCRA metds

*  Gamma-emitting radionuclides
* Isotopic plutonium

* Isotopic uranium

e Strontium-90

o Tritium

In addition, sludge or dried dudge samples from septic tanks at selected CASswill also be
submitted for analysis of the following COPCs:

«  PCBs (CASs 25-04-04, 25-04-09, 25-04-11, 26-04-02, 26-05-03, 26-05-04, 26-05-05,
and 27-05-02)

» Total beryllium (CASs 26-04-01, 26-04-02, 26-05-03, 26-05-04, and 26-05-05).

Liquid samples from septic tanks, if available, will be submitted for laboratory analysis of the
following COPCsto determine if potentially hazardous, radioactive, or hydrocarbon materias are

present:

+ Tota VOCs

» Tota SVOCs

* Tota RCRA metals

 TPH (DRO and GRO)

* Gamma-emitting radionuclides
* Isotopic plutonium

* Isotopic uranium

e Strontium-90

o Tritium
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In addition, liquid samples from septic tanks at selected CASs will also be submitted for analysis
of the following COPCs:

«  PCBs (CASs 25-04-04, 25-04-09, 25-04-11, 26-04-02, 26-05-03, 26-05-04, 26-05-05,
and 27-05-02)

» Total beryllium (CASs 26-04-01, 26-04-02, 26-05-03, 26-05-04, and 26-05-05)

Soil samples collected from leachfields and other locations associated with system components
will be submitted for laboratory analysis of the following COPCs:

 Tota VOCs

 Total SVOCs

* Total RCRA metds

e TPH (DRO and GRO)

In addition, soil samples at selected CASs will also be submitted for analysis of the following
COPCs:

» PCBs (CASs 25-04-04, 25-04-09, 25-04-11, 26-04-02, 26-05-01, 26-05-03, 26-05-04,
26-05-05, and 27-05-02)

» Total beryllium (CASs 26-04-01, 26-04-02, 26-05-01, 26-05-03, 26-05-04, and 26-05-05)
 TCLP Metals (CASs 26-05-01 and 26-05-03) at the discretion of the Site Supervisor

At least 25 percent (with exceptions in parentheses) of soil samples submitted for |aboratory
analysiswill be analyzed for the following COPCs to determine if radioactive materials are
present:

*  Gamma-emitting radionuclides (100 percent for CASs 25-04-01, 26-04-02,
26-05-01, and 26-05-03)

» Isotopic uranium (100 percent for CASs 26-04-02, 26-05-01, and 26-05-03)
* Isotopic plutonium (100 percent for CASs 25-04-10, 26-05-01, and 26-05-03)

e Strontium-90 (100 percent for CASs 26-04-02, 26-05-01, and 26-05-03)
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Sediment samples may be obtained from collection system lines (Section A.5.5). Thelist of
analytes for these samples would be contingent on the results of septic tank sampling (if data are
available), previous characterization (e.g., REECo, 1986 and 1995), and field-screening results.

To assist in selection of samples for submission to an off-site laboratory, 100 percent of soil
samples from the Port Gaston Training Areawater reservoir (CAS 26-03-01) will be analyzed on
site for gamma-emitting radionuclides by gamma spectrometry. Twenty-five percent of the soil
samples from CAS 26-03-01 will be submitted for laboratory analysis of the following COPCs:

*  Gamma-emitting radionuclides

» Total VOCs (subsurface soil samples only)
» Tota SVOCs

» Tota RCRA metals

» Total pesticides

» Tota herbicides

 TPH (DRO and GRO)

All laboratory analyses discussed in this chapter will be conducted according to Table 3-1 of the
Leachfield Work Plan or as specified in the CAIP.
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A.4.0 Decisions and Inputs

A.4.1 Decisions

Decisions to be resolved by the investigation include:

Determineif COPCs are present at the sites.

* Determineif COPC concentrations exceed FSLs.

* Determineif COPC concentrations exceed PALS.

» Determine the nature and extent of contamination with enough certainty to develop and
evaluate arange of potential corrective actions, including closure in place and clean
closure.

A.4.2 Inputs and Strategy

Inputs to the decisions include those elements of information used to support the decisionsin
addressing the identified problem. A list of information inputs, existing data, identified data gaps,
and brief strategies are discussed in Table A.4-1.
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Decision

Input

Existing Data

Data Gap

Strategy

Are COPCs present
above PALs or other
applicable action level
at site?

Potential contaminant
identification

Previous sampling efforts
(See Table A.2-2 and
Section A.3.0 for COPCs
generated by CAS-specific
sampling efforts when
applicable)

Not all septic systems
sampled

Collect laboratory samples;
analyze for COPCs

Potential contaminant
concentration

Previous sampling efforts
(See Table A.2-2 and
Section A.3.0 for COPCs
generated by CAS-specific
sampling efforts when
applicable)

Unsampled components and
septic systems

Do concentrations exceed
PALs or other applicable
action level?

Collect samples from
unsampled components and
soil; perform field screening;
submit samples for laboratory
analysis from biased or biased
and random locations that
represent worst case for
contamination and
confirmatory clean locations;
compare results to FSLs, to
PALs, or to other applicable
action level

Potential contaminant
distribution

Locations of most septic
systems components are
known with some degree of
certainty; vertical and lateral
extent limited by removal of
source and limited driving
force and mobility of COPCs

Vertical and lateral extent of
COPCs

Not all septic systems have
adequate drawings to indicate
leachfield configuration

Only one grab sample from
CAS 26-03-01 reservoir

Excavation to investigate
collection system, septic tank,
and distribution box piping as
needed; collect samples at
and from inside septic tanks
and distribution boxes; collect
samples from leachfields.
Use excavation or drilling to
establish worst case depth of
COPCs; collect additional
samples from excavations or
drill stepout borings, as
required, to determine lateral
extent if COPCs are detected
near leachfield boundaries;
collect laboratory samples to
confirm extent
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Decision

Input

Existing Data

Data Gap

Strategy

Are potential
contaminants
migrating?

Meteorologic data

Data on annual precipitation,
evapotranspiration, and
weather

None identified

No specific meteorological
data collection anticipated;
general weather and wind
speed and direction noted on
daily field logs

Geologic/hydrologic data

General geologic/hydrologic

characteristics of site; specific
geologic conditions of nearby
sites (i.e., CAUs 261/266/500)

Existence and characteristics
of differing permeability zones

Collect and analyze
geotechnical sample for each
site

Biological degradation factors

Potential hydrocarbons
release

Presence of biomass;
biological parameters to
evaluate natural biological
process

No specific data collection
anticipated; bioassessment
samples may be collected
based on site conditions

Radioactive decay

Radionuclides were
intentionally discharged or
released to the CAS 26-05-01
leachfield and 26-03-01
reservoir. Previous sampling
efforts identified radioactive
COPC:s for several CAU 271
septic systems. Record of
radioactivity discharged per
unit volume to CAS 26-03-01
reservoir was located.
Significant radioactive decay
of short-lived radionuclides
has occurred at CAS 26-03-01

Presence and type of
radionuclides

Establish background; field
screen for radiation using
alpha/beta scintillometer

(i.e., Electra) to guide
collection of samples for
radiological COPCs analysis
based on field-screening
results; additional
measurement techniques may
be employed as feasible
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Decision

Input

Existing Data

Data Gap

Strategy

Data sufficient to
support closure
options?

No further action

Historical evidence that
COPCs were released to the
environment at several CASs;
assume no actions

Presence, concentration, and
extent of COPCs

Insufficient evidence to
proceed without investigation;
collect field and laboratory
samples; compare results to
PALs; if no COPCs above
PALs, prepare CADD/Closure
Report

Closure in place

Potential for radiological,
RCRA, and/or TPH
constituents; PALs are
isotope-specific, maximum
background radioactivity
levels, Industrial PRGs, and
100 parts per million (ppm)
TPH per NAC 445A

(NAC, 2000); assume use
restrictions

Presence, concentration, and
extent of COPCs;

volume and total activity of
radiologically contaminated
material above PALs

Collect field and laboratory
samples; compare results to
PALs; if no COPCs above
PALs, prepare CADD/Closure
Report; otherwise prepare
CADD

In situ bioremediation

Potential for RCRA, and TPH
constituents; Industrial PRGs,
and 100 ppm TPH per NAC
445A (NAC, 2000)

Presence, concentration, and
extent of COPCs;
biodegradation parameters

Collect field and laboratory
samples; compare results to
PALs; if no COPCs above
PALs, prepare CADD/Closure
Report; otherwise prepare
CADD

Clean closure by contaminant
removal

Potential for radiological,
RCRA, and TPH constituents;
PALs are isotope-specific,
maximum background
radioactivity levels, Industrial
PRGs, and 100 ppm TPH per
NAC 445A (NAC, 2000)

Presence, concentration, and
extent of COPCs; volume of
contaminated material above
PALs

Collect field and laboratory
samples; compare results to
PALs; if no COPCs above
PALs, prepare CADD/Closure
Report; otherwise prepare
CADD
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A.5.0 Investigation Strategy

The CAU 271 septic systems and leachfields will be investigated using the basic technical
approach provided in the Leachfield Work Plan, with site-specific modifications asrequired. The
Port Gaston Training Area water reservoir will be investigated using a site-specific approach.

All soil and sediment/sludge samples will be field screened for VOCs and radioactivity. Soil
samples may be screened for TPH if mixed waste is not generated during the procedure. Samples
will be analyzed according to Section A.3.0. Sampleswill be collected from septic tanks,
distribution structures, access points in collection systems (if appropriate, accessible, and
adequate material is present), and from soil underlying the leachrock/native soil interfacein
leachfields. In accordance with the Leachfield Work Plan, soil samples will be collected from
both the outfall and inlet ends of septic tanks and the outlet end of distribution structures. Soil
samples may aso be collected from the upstream end of known breaks in discharge or outfall
lines. Septic tank contents will betested in the field for coliform bacteria. If testing confirmsthe
presence of fecal coliforms, limited addition testing may be warranted.

The investigation strategy for septic/leachfield systems is dependent on the COPCs and severa
leachfield characteristics. The characteristics include leachfield size and design, availability of
engineering plans for the leachfields, and radiological posting status. Based on COPCs and
leachfield characteristics, individual septic/leachfield CASswere categorized and then grouped
into either simple or complex systems as shown in Table A.5-1.

Complex systems were further categorized as radiologically posted or nonradiologically posted
leachfields. Complex systemswith radiologically posted leachfields will be investigated using an
initial phase of in situ radiation measurement at the leachfields followed by biased and random
sample collection using excavation, with drilling as a contingency. Complex systems without
radiologically posted leachfields will be investigated by biased and random sampling using
excavation. Simple systemswill be investigated by biased sampling using excavation. Drilling
may be used to augment excavation throughout the investigation if required to determine the
maximum vertical extent of potential contamination. Contingencies will be developed in the
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Radiological

Leachfield

Group CAS Leachfield Size Postings Configuration
25-04-01 Small No Known
25-04-08 Small No Known
Simple 26-04-01 Intermediate No Known
26-04-02 Intermediate No Known
27-05-02 Intermediate No Known
25-04-03 Large No Perimeter Only
25-04-04 Large No Known
25-04-09 Large No Known
Complex 25-04-10 Large No Perimeter Only
25-04-11 Large No Perimeter Only
26-05-04 Large No Known
26-05-05 Large No Uncertain
Complex Radiologically 26-05-01 Large Yes Known
Posted 26-05-03 Intermediate Yes Known
Dry Reservoir 26-03-01 Not Applicable No Not Applicable

Leachfield Size:

Small - less than 200 linear feet of leachfield pipe, with 5 or fewer laterals

Intermediate - between 200 and 600 linear feet of leachfield pipe
Large - greater than 600 linear feet of leachfield pipe

Leachfield Configuration:

Known - Engineering drawings, in most cases as-builts, showing the dimensions and construction details of the
leachfield system are available.

Perimeter Only - Only the location and size of the leachfield are shown on available drawings.

Uncertain - Fenced area assumed to represent leachfield perimeter is significantly larger than leachfield shown on
as-built engineering drawing.
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CAIP to address the possibility of leachfield configurations differing from the configurations
shown on engineering drawings. Thissampling strategy will ensure that contamination in the soil
has been adequately located, identified, and quantified.

The Port Gaston Training Areawater reservoir (CAS 26-03-01) will be investigated using a
combination of surface soil sampling above the plastic liner and shallow subsurface soil sample
collection using drilling or direct-push technology below the liner.

A.5.1 Sampling Complex Radiologically Posted Systems

Based on data identified during the preliminary assessment, the Project Pluto leachfield

(CAS 26-05-01) and Project Pluto Test Bunker septic system (CAS 26-05-03) may contain
significant radiological contamination. The radioactivity of soil to be sampled will be determined
using in situ radiation measurements. Sample collection from these CASsis contingent upon the
radioactivity of the soil to be sampled. Samples that are too radioactive to practically handle,
transport, or submit for analysis may not be collected. Thetotal number of samples submitted for

off-site quantitative analysis may be significantly reduced based on these considerations.

Excavation, with drilling as a contingency, will be used to collect samples from CASs 26-05-01
and 26-05-03. Biased and random sampling will be conducted during the field investigation to
assess the presence and extent of COPCs and to determine if COPC concentrations exceed PALs
for each site. At selected locations sampled by excavation, in situ evaluation of subsurface
radioactivity levels will occur prior to excavation. Contingencies will be developed to address
uncertainties in radioactivity levels and the impact on the intrusive investigation.

Biased sampling will ensure that samples are collected from locations with the greatest potential
for contamination. Biased sampling locations will include the following:

» Below the base of the septic tank, at the inlet and outfall ends (CAS 26-05-03 only)
» Below the base of distribution structures, at the outlet end

* Initia discharge pointsin the two proximal leachfield distribution lines

* Four corners of the leachfield

» Areabetween the distribution manifold ends



CAU 271 CAIP
Appendix A
Revision: 0

Date: 04/12/2001
Page A-36 of A-59

e Center of the leachfield
e Center of each half of the leachfield

Additional locationswill be selected randomly within the area of the leachfield to ensure adequate
sampling locations have been considered. The number of random locationsis addressed in
Section A.7.2. Drilling will be conducted if excavation sampling failsto determine the maximum
vertical extent of potential contamination.

Sampling of materials within the septic tank at CAS 26-05-03 and the distribution structures
present at both CASswill follow the approach presented in Section A.5.2 for complex sanitary
systems.

A.5.2 Sampling Complex Systems

Seven CASs (Table A.5-1) were grouped as complex systems without radiologically posted
leachfields. They were categorized as complex systems because of arelatively large leachfield
and, in some cases, an unknown leachfield configuration (i.e., documentation and field
observation could not determine the leachfield extent and exact location).

Excavation will be the primary sampling method for complex septic systems. Biased and random
sampling will be conducted during the field investigation to assess the presence and extent of
COPCs and determine if COPC concentrations exceed PALs for each site. Excavations will be
located based on system dynamics and statistical analysis. Biased excavation locations will
include the following:

Below the base of the septic tank, at the inlet and outfall ends
Below the base of distribution structures, at the outlet end
Initial discharge pointsin the two proximal distribution lines
Area between the distribution manifold ends

Four corners of the leachfield

Center of the leachfield

Center of each half of the leachfield

Additional locationswill be selected randomly within the area of the leachfield to ensure adequate

sampling locations have been considered. The number of random locations are addressed in
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Section A.7.2. Drilling will be conducted if excavation sampling failsto determine the maximum
vertical extent of potential contamination.

At each site, a sample of each distinct phase (i.e., liquid, sludge, or residue) contained within the
septic tank will be collected. Samples may also be obtained from distribution structures and
access points in collection systems, provided materials are accessible and present in adequate
volumes. Material such asrodent droppingsor gravel that isclearly not related to the operation of
the system will not be sampled.

A.5.3 Sampling Simple Systems

Five CASs (Table A.5-1) were categorized as simple systems because the leachfields are
relatively small-sized and their configurations are known from engineering plans. Overall, the
investigative approach is very similar to that described in Section A.5.2 for complex systems.
However, because the leachfields are relatively small and the configurations are known from
engineering drawings, characterization of simple systems does not require sampling at random
locations.

Excavation will be the primary sampling method for smple septic systems. Biased sampling will
be conducted during the field investigation to assess the presence and extent of COPCs and
determine if COPC concentrations exceed PALs for each site. Drilling will be conducted if
excavation sampling fails to determine the maximum vertical extent of potential contamination.

Excavations will be located based on system dynamics. Biased excavation locations for
CASs 26-04-01 and 26-04-02 will include the following:

» Below the base of the septic tank, at the inlet and outfall ends
» Below the base of distribution structures, at the outlet end

* Initia discharge pointsin the two proximal distribution lines
» Areabetween the distribution manifold ends

* Four corners of each leachfield

» Center of each leachfield

» Center of each half of the leachfield
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The design of leachfields at CASs 25-04-01, 25-04-08, and 27-05-02 are not typical compared to
other CAU 271 septic systems. Engineering drawings show that the leachfield at CAS 25-04-01
consists of asingle distribution line. Biased excavation locations for this site will include the

following:
» Below the base of the septic tank, at the inlet and outfall ends
» Initia discharge point in the single distribution line
» Midpoint of the single distribution line

End of the single distribution line

Engineering drawings for CAS 25-04-08 indicate the leachfield consists of three parallel
distribution lines emanating from a distribution structure. Biased excavation locations for this
CASwill include the following:

Inlet and outfall ends of the septic tank

Initial discharge point in each distribution line
End of each distribution line

Center of the leachfield

Engineering drawings for CAS 27-05-02 indicate the leachfield consists of five parallel
distribution lines emanating from a distribution structure. Leachfield soil sampling will focus on
three of the five distribution lines. Biased excavation locations for this CAS will include the

following:

* Inlet and outfall ends of the septic tank

» Initia discharge point in three distribution lines (center line and line on each edge of
leachfield)

* End of three distribution lines (center line and line on each edge of leachfield)

Center of the leachfield

Because the CAS 27-05-02 leachfield is adjacent to a small wash (Table A.2-2), at least one
sediment sample will be collected from the wash near the downstream edge of the leachfield.



CAU 271 CAIP
Appendix A
Revision: 0

Date: 04/12/2001
Page A-39 of A-59

At each site, a sample of each distinct phase (i.e., liquid, sludge, or residue) contained within the
septic tank will be collected. Samples may also be obtained from distribution structures and
access points in collection systems, provided materials are accessible and present in adequate
volumes. Material such asrodent droppingsor gravel that isclearly not related to the operation of

the system will not be sampled.

A.5.4 Sampling Port Gaston Training Area Water Reservoir

Corrective Action Site 26-03-01 is alined water reservoir in the Port Gaston Training Area of
Area26. Thereservoir is presently dry; alayer of soil coversthe black plastic liner.

Biased sampling locations at CAS 26-03-01 will include: (1) the lowest point in the reservoir, and
(2) the approximate location of the maximum radiological measurement observed by ITLV
personnel during adriveover survey of the reservoir (1T, 2000). The location of the lowest point
will be determined visually by the Site Supervisor. Biased samples may also be collected from
locations where staining or other indication of potential contamination is observed.

Additional locations will be selected randomly within the reservoir to ensure adequate sampling
locations have been considered. The number of random locations is addressed in Section A.7.2.

At each sampling location, a minimum of two sampleswill be collected: (1) asurface soil sample
from the material above the liner, and (2) subsurface soil sample below the liner. Surface soil
samples may be collected by hand; subsurface soil samples will be collected by drilling or
direct-push technol ogy.

A.5.5 Limited Collection System Pipe Inspections

The CAU 271 field investigation will be conducted in a phased manner to utilize data from septic
tank sampling to support decisions regarding the inspection of collection systems. The strategy
for inspection of collection systemsis the following:

* For al septic system CASs (except CASs 26-05-01 and 26-05-03), portions of collection
system lines may be inspected using a video survey. Access pointswill be via cleanouts
and manholes, whenever possible. If access points are not available, the lines may be



CAU 271 CAIP
Appendix A
Revision: 0

Date: 04/12/2001
Page A-40 of A-59

excavated at strategic locations such as the midpoint. If sediment is present at inspection
locations in sufficient volume, it may be sampled and analyzed for the chemical and
radiological parameters provided in Section A.3.0, at the discretion of the Site Supervisor.
Where possible, inspection of collection system lines will include field screening for
radioactivity. Swipes may also be obtained for radiological characterization.

» Portions of the Project Pluto posted leachfield collection system (CAS 26-05-01) may be
inspected using a video survey and/or in situ radiation measurements, as described in
Section 4.1.1.4 of the Leachfield Work Plan. The in situ radiation measurements are
designed to determine if the pipes meet free-release criteria. Available access points are
the floor drain at the railcar washdown building (Building 2202) and four manholes
located along the collection line. If sediment is present at inspection locations in sufficient
volume, it may be sampled and analyzed for the chemical and radiological parameters
provided in Section A.3.0, at the discretion of the Site Supervisor. Swipes may also be
obtained for radiological characterization.

» Portions of the collection lines for the Pluto Test Bunker sanitary system (CAS 26-05-03)
may be inspected using a video survey and/or in situ radiation measurements as described
in Section 4.1.1.4 of the Leachfield Work Plan. The in situ radiation measurements are
designed to determine if the pipes meet free-release criteria. Access points are asmall
manhole near the Test Bunker (Building 2203) and possibly the distribution structure. If
sediment is present at inspection locations in sufficient volume, it may be sampled and
analyzed for the chemical and radiological parameters provided in Section A.3.0, at the
discretion of the Site Supervisor. Swipes may also be obtained for radiological
characterization.

A.5.6 Additional Sampling

If field-screening levels are exceeded at a location along the edge of aleachfield, stepout
boreholes or excavations may be required to define the lateral extent of contamination. A location
along the edge of aleachfield is defined as any soil sample location within 15 ft of aleachfield
boundary, as delineated by the four corner sampling locations. Stepouts would be located 15 ft
horizontally from the original location where field-screening levels were exceeded. The stepout
locations would be arranged in atriangular pattern, with the original location as one corner of the
triangle. Sample depths at stepouts would be at |east as deep as the depth of the sample interval
exceeding field-screening levels.

Development of background concentration ranges may be required for certain metal and
radiological COPCs. However, it is expected that site-specific background datawill not be
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required, because PAL s are available for comparison to site sampling results. The PALsare
based on regulatory limits or have been developed from NTS-region background data. However,
if required, background samples may be collected as part of this investigation.

Bioassessment samples may be collected according to the Leachfield Work Plan at the Site
Supervisor’s discretion. Need for bioassessment samples will be based on the nature of
contamination established during the field investigation (i.e., extensive VOC contamination).

At least one geotechnical sample will be collected from soil underlying each of the leachfields
and the CAS 26-03-01 reservoir according to Section 3.2.1 of the Leachfield Work Plan.
Additional samples may be collected at the discretion of the Site Supervisor. Geotechnical
samples will be analyzed using the methods in Table 3-2 of the Leachfield Work Plan to measure

the following parameters:

* [nitial moisture content

* Dry bulk density

» Calculated porosity

* Moisture retention characteristics

* Particle size distribution

» Saturated and unsaturated hydraulic conductivity
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A.6.0 Decision Rules

The following decision rules will be used to guide the investigation and subsequent data
evaluation for CAU 271:

* If, inthe course of the investigation, either of the following occur, then the investigation
will be halted and rescoped, as necessary:

- The conceptual model fails to such a degree that rescoping is required
- Sufficient data are collected to support evaluation of corrective actions

» If field screening indicates no COPCs above FSLs, then a sample at the next prescribed
subsurface location will be field screened. If no COPCs are indicated, a confirmatory
laboratory sample will be submitted. The submitted sample will be the initial (or
uppermost) interval with no field screening indication of COPCs.

» If field screening indicates the presence of COPCs above FSLs, then the investigation will
continue to determine extent of COPCs until two consecutive samples are recovered with
field-screening results below FSLs. One of these two samples will be submitted for
confirmatory laboratory analysis. Sample depth may be limited by maximum practicable
excavation or drilling depth. At the discretion of the Site Supervisor, a sample from the
subsurface interval representing the worst-case, field-screening result will also be
submitted for laboratory analysis. Some worst-case samples may not be submitted due to
transportation or laboratory limitations. Additional samples may be required for waste
management purposes.

» If laboratory results indicate the presence of contaminants of concern above PALS, then a
CADD will be prepared. Potential corrective actions may be CAS-specific.

* If no COPCsare identified above PALS, then a CADD/Closure Report will be prepared
according to the outline agreed upon by NDEP and DOE/NV. Thistype of CADD
incorporates the elements of the regular CADD and the corrective action plan and serves
asthe closure report for the site. Recommendations of no further action may be
CAS-specific.

For the Port Gaston Training Areawater reservoir (CAS 26-03-01), surface soil samples from all
locations will be collected and analyzed by on-site gamma spectrometry. Subsurface soil
sampling and field screening will follow the decision rules described above, and all samples

collected for analysis will undergo on-site gamma spectrometry. Asindicated in Section A.3.0,
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25 percent of the total samples collected for analysis from CAS 26-03-01 will be submitted for
off-site confirmatory anaysis.

Table A.6-1 provides additional decision points and rules.
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Table A.6-1

Activity-Specific Decision Points and Rules

(Page 1 of 2)

Investigation - ) Decision L
9 Decision Point Decision Rule
Activity Result
Are septic tank, Yes No additional exploration required.
Locate Syst distribution structure, and
ocate system collection system Excavate to locate component. Excavate as required to provide access to component.
Components manhole(s) identified and No Assess impact of not sampling component, and obtain sample from alternate location, if
accessible? possible. Justification for any omissions will be provided in the CADD.
Yes Collect samples as required.
Can required samples be Justification for any omissions will be provided in the CADD. For septic tanks and
recovered? No distribution structures, obtain swipes from interior for radiological characterization.
Samples or swipes may not be taken from a tank or distribution structure that is filled
with soil, concrete, or other material unrelated to system operation.
Submit samples (e.g., highest FSL and confirmatory clean sample) to laboratory for
Yes confirmation as required. Collect additional samples from depths not exceeding
Are field data above 50 ft bgs or using stepouts as required. If contamination extends below 50 ft bgs,
ESLs? DOE/NV and NDEP will be notified and a suitable course of action will be negotiated.
Samplin
ping No Submit at least one sample from each sampling location to laboratory for confirmation
as required.
Is sample too radioactive Yes Collect sample from similar depth or location that can be feasibly transported and
for feasible transportation analyzed. Note field-screening measurements of original sample.
or analysis? No Submit sample to laboratory as planned.
v Prepare CADD. Additional sampling may be required. Potential corrective actions may
Do COPCs exceed es be CAS-specific.
PALs?
No Prepare CADD/CR. Recommendations of no further action may be CAS-specific.
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Table A.6-1

Activity-Specific Decision Points and Rules

(Page 2 of 2)

Investigation - . Decision .
9 Decision Point Decision Rule
Activity Result
Sample soil underlying leachfield via excavation (with drilling as a contingency). Collect
Yes biased soil samples from all leachfields. Additionally, at leachfields categorized as
complex, collect soil samples from random locations.
Configuration or dimensions are not as anticipated. Sample soil underlying known
Leachfield Can the leachfield be In Part leachfield. Conduct an intrusive investigation (excavation or drilling, as required) at
Investigation located? known or assumed leachfield perimeter to visually confirm absence/presence of
installed leachfield material.
Leachfield may never have existed. Resume intrusive investigation, as required, if
No existence of leachfield is confirmed and configuration and dimensions are established.
Justification for any omissions will be provided in the CADD.
v Conduct inspection of collection system pipes in accordance with strategy provided in
Can the collection system es Section A.5.5.
pipes be located?
No Justification for any omissions will be provided in the CADD.

Collection System
Pipe Investigation

Is pipe sediment sample
or swipe collection

Yes, sediment
is present

Collect sediment samples.

Yes, sediment
not present

Collect swipes for radiological characterization.

practical?
No COPCs detected in the septic tank, distribution structure, or leachfield will be attributed
to the contents of piping.
Do inspected collection Yes Discuss rationale for free-release determination in CADD.
system pipes meet free-
release criteria? Continued free-release determination is unnecessary for portions of the collection
No system known to exceed free-release criteria. Disposition of pipes will be addressed in

(CASs 26-05-01 and
26-05-03).

CADD.
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A.7.0 Decision Error

As described in Section A.5.0, biased or a combination of random and biased sampling strategy
will be employed for the CAU 271 sites. Biased sampling is appropriate because the system
component locations are either known, will be located through exploratory surveys, or can be
reasonably assumed. Random sampling, in addition to biased, will be conducted for leachfields
with large numbers of distribution lines to reduce redundant sampling results while maximizing
confidence that the leachfields have been adequately investigated.

Table A.6-1 describes actions if specific component locations cannot be identified.

A.7.1 Biased Sampling Strategies

The biased sampling strategies either require samples associated with distribution lines or target
the worst-case contamination by concentrating leachfield system sampling at points with the
highest potential for contamination. Biased sampling ensuresthat the extent of the contamination
has been adequately located and identified. At least one sample with field-screening results
below FSLswill be obtained from the predetermined sampling locations to define the lower limit
of the impact (if any) on soils produced by effluent disposal. Field-screening results will be
confirmed by off-site laboratory analysis of samples as described in Section A.6.0. Biased
samples will be collected from all CASs addressed by CAU 271.

A.7.2 Random Sampling Strategy

This section presents the random sampling strategies developed for complex leachfields and the
Port Gaston Training Area water reservoir (CAS 26-03-01).

A.7.2.1 Leachfields

Random sampling will be employed for investigation of |eachfields categorized as complex (see
Section A.5.0). The methodology developed for random sampling of CAU 262 leachfields will
also be used for thisinvestigation. The random sampling approach will ensure coverage of the

potentially contaminated areas at |eachfields where soil samples are not directly associated with
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each distribution line. The number of samples required to characterize the sitesto a
predetermined level of confidence were calculated using Equation 8 from Chapter 9 of SW-846
(EPA, 1996), with a confidence level and acceptable sampling error agreed to by the DOE/NV
and the NDEP,

The equation below, modified from Equation 8, Chapter 9 of SW-846, gives the number of
samples, n, required to determine the mean value of a given parameter to within a specified
relative percent error, g, with a confidence limit of 90 percent, using an analytical method with a
specified coefficient of variation (CV), as.

SO
0.90, n-1 e

where “t” isthe one-tailed 90 percent Student’s “t” value for the appropriate number of degrees of
freedom (n-1).

The CV inthe above equation refersto the variability of the specific parameter in the medium
being sampled. Its value cannot be determined until sufficient samples from the site have been
analyzed. However, in the absence of sufficient data regarding the soil variability of COPCs at
CAU 271, some assumptions must be made:

» Thevariability of the analytical method may be used as afirst approximation of the
variability of the contaminant distribution in the soil. Thisis probably areasonable
assumption for chemical contaminants, which are likely to have been deposited from a
solution, thus leading to a somewhat uniform distribution.

» TableA.7-1showsthe average CVsfor several chemical methods, as determined from the
individual proceduresin SW-846.

» For radiological contaminants, higher average CV's should be considered. Radiological
contaminants are typically particulate in nature and are thus likely to be less uniformly
distributed in the medium under investigation, leading to high variability.
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Table A.7-1
Average Coefficients of Variation

SW-846 Method Parameter Measured % CV
6010B Metals 21.3
7470A/T4T1A Mercury 69.5
8260B VOCs 7.5

8270C SVOCs 9.1
8081A Pesticides 70.1

8082 PCBs 29.7

For CAU 271, aCV of 50 percent will be assumed. Thisfigure represents acompromise between
the very high CVs of the pesticides and the extremely low CV's of the VOCsand SVOCs. Itisan
acceptable starting point for the purposes of Equation 8.

A relative error of 10 to 20 percent from the true mean at a confidence limit of 90 percent is
considered acceptable for planned removal and remedial response studies (EPA, 1989). A
relative error of 15 percent will be specified for this site. Substituting the appropriate values for
“t” (Taylor, 1990), CV (50 percent) and e, (15 percent) into this equation and iterating the
eguation several times gives n = 20. Twenty random sample locationswill be sampled in addition

to the biased sample locations.

A.7.2.2 Port Gaston Training Area Water Reservoir

The number of random samples required to characterize COPC concentrations at the

CAS 26-03-01 reservoir was cal culated using statistical methodology developed in Satistical
Methods for Environmental Pollution Monitoring (Gilbert, 1987). Equation 4.11 of Gilbert
(1987) givesthe number of samples, n, required to determine the mean value of agiven parameter

to within a specified relative percent error, €, with a confidence limit of 90 percent as:

2
n= (Zo.go, n-12)
r
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wheren = &/u isthe standard deviation, 9, of the COPC concentration divided by the mean, i, and
“Z” i1sthe standard normal deviate at the 90 percent confidence level for the appropriate number
of degrees of freedom (n-1).

Then termissimilar to the CV discussed in Section A.7.2.1 and is ameasure of the variability of
COPCsin reservoir soils. A site-specific value for n was calculated using the radiological
measurement data collected during the May 2000 driveover survey of CAS 26-03-01 (IT, 2000).
Adams (2000) calculated n = 12.5 percent for the survey results. Assuming arelative standard
error of 10 percent, n =5 iscalculated (rounding up the actual result) from Equation 4.11 of
Gilbert (1987). Thisindicates that five random soil samples will ensure a 90 percent probability
that the “true” mean concentration of a COPC lies within the interval of the measured

mean + 10 percent. Thus, at CAS 26-03-01, five random locations will be sampled in addition to
two biased sampling locations (Section A.5.4).
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B.1.0 Project Organization

The DOE/NV Industrial Sites Project Manager is Janet Appenzeller-Wing, and her telephone number
is(702) 295-0461. The DOE/NV Task Manager assigned to CAU 271 is Kevin Cabble, and his
telephone number is (702) 295-5000.

The names of the project Health and Safety Officer and the Quality Assurance Officer can be foundin
the appropriate DOE/NV plan. However, personnel are subject to change, and it is suggested that the

Project Manager be contacted for further information.
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NEVADA ENVIRONMENTAL RESTORATION PROJECT
DOCUMENT REVIEW SHEET

1. Document Title/Number: Draft Corrective Action Investigation Plan for Corrective Action Unit 271:

Areas 25, 26, and 27 Septic Systems, Nevada Test Site, Nevada 2. Document Date: February 2001

3. Revision Number: 0 4. Originator/Organization: IT Corporation
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1) Page 5, 1st "...Figure 1-2 shows the location of the six CASs in Area 26...". The first sentenge text haslbeen modmed.to: ...4F|gurev 1-2
M ) shows the location of the six CASs associated with Project Yes
Paragraph There are seven CASs in Area 26. ) "
Pluto in Area 26...
"...The planned approach for the inspection of simple leachfield Text has been modified to: "...The planned approach for the
collection system piping is identical; the process is presented in inspection of simple leachfield collection system piping is
2) Page 73, M Section 4.2.2.3...". It appears the intent of this sentence is to identical to the process presented in Section 4.2.2.3..." This Yes
Section 4.2.3.3 describe the planned approach for the inspection of simple text change clarifies that the intent of the sentence is to say
leachfield collection system piping as being identical to that that the investigative approach for simple systems is
described in Section 4.2.2.3. This intent should be clarified. identical to that of complex systems.
3) Appendix C, Itis dlﬁlgult o ascertain which CASs the draW|r|gls are The applicable CAS number has been placed near the Title
e referencing. If the CAS number was placed within Title Block on . ! ) ;
Facility S y - Block on the upper-right of each engineering drawing Yes
X the upper-right of each page, the search for the appropriate ) . .
Drawings h ) o included in Appendix C.
drawing would be more convenient than it is at present.
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