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Executive Summary

This Streamlined Approach for Environmental Restoration (SAFER) Plan addresses characterization
and closure for Corrective Action Unit (CAU) 356, Mud Pits and Disposal Sites, identified in the
Federal Facility Agreement and Consent Order. Corrective Action Unit 356 consists of the
following Corrective Action Sites (CASs):

» CAS 03-04-01, Area 3 Change House Septic System
* CAS 03-09-01, Mud Pit Spill Over

* CAS 03-09-03, Mud Pit

* CAS 03-09-04, Mud Pit

* CAS 03-09-05, Mud Pit

* CAS 20-16-01, Landfill

 CAS 20-22-21, Drums

This plan provides the methodology for sampling potentially contaminated surface and subsurface
soil to determine what activities, if any, are required for closure of each CAS. There is sufficient
information and process knowledge from historical documentation and investigations of similar sites
regarding the expected nature and extent of potential contaminants to recommend closure of

CAU 356 using the SAFER process.

Corrective Action Site 03-04-01, Area 3 Change House Septic System, received sanitary sewage
waste from approximately nine Area 3 Camp buildings and trailers from the 1960s until its
abandonment some time in 1991. Based on engineering drawings, the septic system consists of one
known leachfield, a potential abandoned leachfield, distribution box/manhole, septic tank, and
underground piping. During the late 1980s an unpermitted lagoon formed above the leachfield area
as a consequence of excessive flow and saturated conditions. A temporary remediation effort to
evacuate the tank of fluids resulted in no additional percolation of effluent above the ground surface.
However, it appears no other work has been performed to cap/close the septic tank and leachfield.
Sanitary sewage waste is the primary contributor of effluent to this system. Additionally, industrial
operations within other identified source buildings may have contributed potentially hazardous
constituents. Potential corrective action alternatives for this CAS include closure-in-place, clean
closure, and no further action or a combination of alternatives.
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The CAS 03-09-01, Mud Pit Spill Over, consists of abermed return mud pit (130 feet [ft] by 120 ft),
asmaller suction mud pit (125 ft by 15 ft), and a mud spill. The mud pits received drill cuttings,
drilling fluid, and/or circulated drilling materials during preshot drilling activities. The apparent mud
spill (with afootprint of approximately 100 ft by 70 ft) occurred at the southern end of the suction
mud pit, most likely the result of an overflow or aweir box failure. The two mud pits are associated
with the preshot drilling activities of the U3ly emplacement hole drilled in 1984. The expected
corrective action alternatives for this CAS include closure-in-place or no further action.

The CAS 03-09-03, Mud Pit, consists of areturn mud pit (120 ft by 52 ft), and a smaller suction mud
pit (60 ft by 20 ft). Both pitsare bermed and tumbleweeds obscure the surface of each pit. Thesetwo
mud pits received drill cuttings, drilling fluid, and/or circulated drilling materials during preshot
drilling activities. Since both pits lie partially within the U3jv subsidence crater, it is assumed they
are associated with the preshot drilling activities of the Rib Test emplacement hole drilled in 1976.

The expected corrective action aternatives for this CASinclude closure-in-place or no further action.

The CAS 03-09-04, Mud Pit, consists of one mud pit (105 ft by 35 ft) that received drill cuttings,
drilling fluid, and/or circulated drilling materials during preshot drilling activities. Themud pitis
bermed and tumbleweeds obscure the pit surface. The mud pit is associated with the preshot drilling
activities of either the Tuloso weapons test emplacement hole or the exploratory hole, both drilled in
1971-1972 before the test. Soil originally excavated during construction of the mud pit forms adirt
mound on the southwest margin of the mud pit. The expected corrective action alternatives for this
CAS include closure-in-place or no further action.

The CAS 03-09-05, Mud Pit, consists of one mud pit (225 ft by 150 ft) that received drill cuttings,
drilling fluid, and/or circulated drilling materials during preshot drilling activities associated with the
Bouschet weapons-related underground test. The emplacement hole was completed in 1979. It
appears that this mud pit may have been utilized as an overflow pit to contain excess drilling fluids.
The remains of abroken asphalt road runs through the northwest edge of the mud pit resulting in an
accumulation of an asphalt pile about 110 ft by 6 ft. Three sides of the mud pit are elevated about
10 ft above the mud surface and encompass the pile of asphalt. The expected corrective action
aternatives for this CASinclude closure-in-place or no further action. The asphalt debriswill be
removed by housekeeping activities.
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The CAS 20-16-01, Landfill, was aformerly permitted construction landfill located within the

U20Db crater for disposal of uncontaminated excess drilling mud and fluids from drilling activities
occurring in Area 20. Miscellaneous debris such as pipes, concrete, cables, drums, and a wooden
structure are located within the crater boundaries as well. Historical records indicate disposals
occurred from approximately 1988 to 1992-1993 after underground testing ended. The U20b crater
was created in 1969 after the weapons-related Pipkin test. Although designated as a permitted
landfill, formal closure activities of thislandfill have not occurred. For thisreason, the landfill will be
investigated under the assumption that potentially hazardous and/or radioactive wastes may be
present due to unauthorized disposal of waste materials. Several housekeeping activities will be
performed at this CAS to remove miscellaneous debris. A corrective action alternative of closurein

place or no further action is expected for this CAS.

Corrective Action Site 20-22-21, Drums, consists of two drums of unknown contents located within
the boundary of CAS 20-16-01, Landfill. The drumsare located at the bottom of the U20b crater near
themud. This housekeeping CAS was transferred from CAU 352 to CAU 356 to expedite
remediation while performing other housekeeping activities at CAS 20-16-01, Landfill.

Historical information and process knowledge identified sources of potential contamination for the
mud pits, mud disposal landfill, and septic system. Additives, such as polymers, chromium, and
diesel, were typically included in drilling fluid mixtures to enhance the performance of the drilling
equipment. Information indicates that some of these additives might contain Resource Conservation
and Recovery Act or State of Nevada-regulated contaminants. Discharges from vehicles near the mud
pits may have released fuels, motor oil, and hydraulic fluids into the effluent stream. Industrial
operations in several source buildings to the septic system may have contributed constituents of
concernintheform of lead cuttings, lead paint, cutting oils, degreasers/solvents, and liquid ammonia.

The Data Quality Objective process developed for this CAU identified data gaps that require
additional data collection prior to implementing the preferred closure alternative for each CAS. A
phased approach has been chosen to address the data collection activities. Phase | will determineif
contaminants of potential concern (COPCs) are present in concentrations exceeding the preliminary
action levels. If COPCs are found to be present above preliminary action levels, a Phase |

investigation will be implemented to determine the extent of contamination and generate information
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to select a corrective action adternative. The following text summarizes the types of activities that

will complete closure of CAU 356:

« Perform site preparation activities and collect preliminary data (i.e., configuration of
leachfield).

* Collect environmental samples from designated populations (i.e., mud/soil cuttings) and
submit for laboratory analysis to confirm or disprove assumptions regarding the nature and
extent of contamination so that the appropriate corrective action alternative may be selected
and implemented.

« If closure in place is the preferred closure alternative, the appropriate use restrictions will be
implemented.

« If clean closure is the preferred closure alternative, the material to be remediated will be
removed, disposed of as waste, and verification samples will be collected in remaining soil.

* Investigate upstream piping associated with the septic system using a combination of visual,
video, and/or geophysical surveys. Collect sediment samples in the piping (if possible) and
submit for laboratory analysis.

* Closure activities for the septic tank include pumping out the contents and sampling for waste
determination; collecting and analyzing integrity soil samples at inlet and outlet ends of tank;
removing the tank structure or leaving in place and backfilling accordiNgvema
Administrative Code regulations; and grouting any open access points.

* Housekeeping waste will be removed and photodocumented and, if required, soil verification
sampling will be conducted for appropriate contaminants of concern.

« All completed closure activities for CAU 356 will be documented in a Closure Report.

Under theFederal Facility Agreement and Consent Order, the SAFER Plan will be submitted to the
Nevada Division of Environmental Protection for approval. Field work will be conducted following
approval of the plan. On completion of the field activities, a Closure Report will be prepared and

submitted to the Nevada Division of Environmental Protection for review and approval.
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1.0 Introduction

This Streamlined Approach for Environmental Restoration (SAFER) Plan addresses the actions
necessary for the closure of Corrective Action Unit (CAU) 356, Mud Pits and Disposal Sites,
identified in the Federal Facility Agreement and Consent Order (FFACO) (1996). This CAU
contains Corrective Action Sites (CASs) located within Area 3 and Area 20 of the Nevada Test Site
(NTS). The NTS s approximately 65 miles (mi) northwest of Las Vegas, Nevada (Figure 1-1). The
six CASsthat comprise CAU 356 are as follows:

* CAS 03-04-01, Area 3 Change House Septic System
* CAS 03-09-01, Mud Pit Spill Over

* CAS 03-09-03, Mud Pit

* CAS 03-09-04, Mud Pit

* CAS 03-09-05, Mud Pit

» CAS 20-16-01, Landfill

* CAS 20-22-21, Drums

There is sufficient information and process knowledge from historical documentation and
investigations of similar sites regarding the expected nature and extent of contaminants of potential
concern (COPCs) to recommend closure of CAU 356 using the SAFER process (FFACO, 1996). The
Data Quality Objectives (DQOs) developed for CAU 356 identified data gaps that require additional
data collection prior to implementing the preferred closure alternative for each CAS. A phased
approach has been chosen to address the data collection activities. Phase | will determine if COPCs
are present in concentrations exceeding preliminary action levels (PALs). If COPCs are present
above PALs, a Phase Il investigation will be implemented to determine the extent of contamination to

support the appropriate corrective action alternative to complete closure of the site.

1.1 SAFER Process

The SAFER process combines elements of the DQO process and the observational approach to help
plan and conduct corrective actions. The DQOs are used to identify the problem and define the type
and quality of data needed to complete the investigation phase of the process. The observational
approach provides a framework for managing uncertainty and planning decision making. The
purpose of the investigation in the SAFER process is to verify the adequacy of existing information to
implement the corrective action.



CAU 356 SAFER

Section: 1.0
Revision: 0
Date: 08/21/2001
Page 2 of 62
g Z - g
-3 E = =5
il bt 5
| | | |
3T 11630 11E15 e

CAL 356
in Area 20
CAS H-16-01
CAS h-72-21

CAlLl 356

| Ay 5
. in Area
e Rl L ig AR | CAS 03-08-01
%k L a4 §CAS 03-05-03
Lk Y | | CAS 03-09-04
e £ ?}._'.2"1.*.“:,._.,- ! CAS 03-06-05
L R N SRE B T | CAS 03-04-01
T . Nye Can
Lo 1L R e
30 16 '
VU LA L I_| %‘x !
MAO, 00 — - 1 . .I g
2 | .
e mimee ] & | 15
t s ST ig
I !* r..'-:?ﬁl-‘- r1§\1;_1
. L —
I l I | é‘t
. HT50,000 — LM I Ig
| ! L
! -,_‘ 3645 - I
: ada 15
i
L}
|
i
1
|
L
1
i

Sowrce: Modified from DOEMNY, 1994

Figure 1-1
Nevada Test Site, Nye County, NV



CAU 356 SAFER
Section: 1.0
Revision: 0
Date: 08/21/2001
Page 3 of 62

The SAFER concept recognizes that technical decisions may be made based on incomplete but
sufficient information, as well as the experience of the decision-maker. Uncertainties are addressed
through documented assumptions that are verified by sampling and analyses, data evaluation, on-site
observations as planned activities progress, and developing any necessary contingency and
monitoring plans. The remediation and closure may proceed simultaneously with site
characterization as sufficient data are gathered to confirm or disprove the assumptions made in
selecting the closure method. |If at any time during site closure, new information is developed to
indicate that the closure method should be revised, the closure activities will be redirected to more
appropriately protect human health and the environment.

The decision process for closure of CAU 356 is summarized in Figure 1-2. This decision process
starts with the Phase | investigation in which the appropriate target population(s) within each CAS
(defined in the DQO process, Appendix A) is sampled. The process continues with a Phase |1
investigation, if the laboratory dataindicate the need for additional characterization of the CAS. The
process ends with closure of the site based on the laboratory analytical results of the environmental
samples. Corrective action alternatives of closure-in-place and clean closure will be evaluated for

each CAS with contaminants of concern (COCs).

1.2  Summary of Corrective Actions

The text below summarizes the types of activitiesthat will complete closure of CAU 356. Additional
details regarding these activities are given in Section 3.0 and Appendix A:

« Perform site preparation activities and collect biasing factor data (i.e., configuration of
leachfield).

» Collect environmental samples from designated target populations (i.e., mud/soil cuttings
above textural discontinuity) and submit for laboratory analyses to confirm or disprove
presence of COCs and assumptions about the nature and extent of contamination.

* Investigate upstream piping associated with the septic system using a combination of visual,
video, and/or geophysical surveys. Collect sediment samples in the piping (if possible) and
submit for laboratory analyses.

« Determine if the corrective action is closure-in-place or clean closure for CASs with COCs.

e Close the septic tank unddevada Administrative Code (NAC) regulations.
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CAU 356 Closure Decision Process Excel Diagram
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« Perform housekeeping activities for debris at various CASs. Collect verification samples for
any soil removal activities associated with either housekeeping and/or clean closure and

submit for laboratory analyses for appropriate COCs.

1.3 SAFER Work Plan Contents

This SAFER Plan has been developed to support the proposed data collection activities and closure

actives for CAU 356. The format of this Plan is as follows:

Section 1.(provides an introduction to this project and the SAFER process.
« Section 2.(Qprovides site locations and descriptions.
« Section 3.(Qprovides the field activities and closure objectives.

« Section 4.Qorovides the reports and records to be generated during the investigation and
closure activities.

« Section 5.0iscusses the waste management issues for the investigation and remediation.
« Section 6.0iscusses the project Quality Assurance and Quality Control requirements.

» Section 7.Qorovides a list of project references.

* Appendix Aprovides the DQOs formulated for this CAU.

* Appendix Bprovides the Project Organization.
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2.0 Unit Description

This section presents the description of the CAU including history, location, process knowledge, and
closure standards.

2.1  History

The following sections provide brief operational histories and descriptions of the CASs that comprise
CAU 356.

2.1.1 Mud Pits

The mud pitsin this CAU are by-products of drilling activities conducted at the NTSin support of the
underground nuclear weapons testing. Drilling mud was typically used during drilling activitiesto
both cool and lubricate the drill bit and suspend solidsto assist in carrying drill cuttings back to the
surface where they could be deposited in a nearby mud pit (e.g., return pit) (REECo, 1994;

Witt, 2000a). It was also used to stabilize the wall of the drill hole to keep the hole from collapsing
(Witt, 20004).

During typical preshot drilling, two mud pits were utilized to provide water and to receive drill

cuttings, drill fluid, and/or circulated drilling material (Butler, 2000; Wilkes, 2000a). These mud pits

were referred to asthe return pit and the suction pit. There were instances where the emplacement

hole for atest would be drilled, but the test would not be performed. These abandoned holes were

referred to as “nonshot holes,” and are still considered preshot. The mud pits associated with

CAU 356 are consistent with preshot or nonshot mud pits; however, several other craters usually exist
within close proximity to these mud pits. It is unknown if other drilling activities utilized these mud

pits. Figures 2-land2-2 provide a view of both a return and a suction mud pit within this CAU.

The initial drilling mud was often transported to the drill site in Baker tanks. Fresh water would be
initially stored in the suction pit, the smaller of the two pits, until it was injected in the drill hole along
with the drilling mud. As the drilling proceeded, drilling mud and drill cuttings were brought up to
the surface and discharged into the return pit via a blooey line. Heavy drill cuttings and other dense
materials settled at the bottom of the return pit, which was sloped to a channel leading to the suction
pit. After the dense materials settled, the remaining fluid flowed through the channel into the suction
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Return Mud Pit

October 25, 2000

Figure 2-1
Overall View of Return Mud Pit

Suction Mud Pit

October 25, 2000

Figure 2-2
Overall View of Suction Mud Pit
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pit and was subsequently pumped out for reuse inthe drilling operations. A weir box was used within
the channel to regulate the flow of fluids between the two pits. This process continued recirculating

the fluid until the drilling activities ceased (Wilkes, 2000a and 2000b; Witt, 2000a).

The main constituent of drilling mud was a powdered clay mixed with water. Bentonite and sepiolite
were the two types of powdered clay used at the NTS (REECo, 1994). Additiveswereincluded in the
fluid mixture to enhance the properties of the clay, subsequently enhancing the performance of the
drilling equipment. Information indicates that some of these additives might contain Resource
Conservation Recovery Act (RCRA) or State of Nevada-regulated contaminants (e.g., chrome often
found in products such as Raykrome 400). However, it isunknown which additives were included in

the drilling formulation for these particular operations.

Potential COPCs, in addition to known COPCs detected from site-specific sampling, were
determined for mud pits from various sampling events at other NTS mud pits and an off-site location
(Bordelois, 1998a,b,c; DOE/NV, 1999c,d). These include total petroleum hydrocarbons (TPH),
RCRA metals (lead and chromium in particular), asbestos, paraformaldehyde, ethylenediamine,
polychlorinated biphenyls, antifreeze, solvents, and various radionuclides (Adams, 2000;

LANL, 1991; Rowe, 2001; Wilkes, 2000a; Witt, 2000a). A list of common mud additives compiled
from historical sources and interviewsislocated in Attachment 1 of Appendix A.

Additional details regarding each mud pit CAS (e.g., associated emplacement holes and

configuration) are discussed in the following sections.

2.1.1.1 Mud Pit Spill Over, CAS 03-09-01

The CAS 03-09-01, Mud Pit Spill Over, islocated south of the U3ly emplacement hole in Area 3 of
the NTS, and consists of two mud pits, alarger return pit and a smaller suction pit, and a mud spill.
Drilling for the U3ly emplacement hole began in September 1984 and ceased in October 1984
(RSN, 1991); however, tests were never performed at this hole. It can be assumed that the mud pits
were created around that time period. As-built drawings, dated September 1984, show plans for the
two mud pits associated with the U3ly emplacement hole (H& N, 1984). Thesiteiscurrently listed in
the FFACO as inactive and abandoned.
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The return pit is approximately 130 ft by 120 ft surrounded by a berm measuring 5 to 6 ft above
ground surface; little vegetation existsin the pit. Mud levels, as measured against the berm, vary
from recharge area (highest) to the channel (lowest) resulting in adistinct slope. The return pit
connects to the suction pit by a channel, which previoudly contained aweir box to control flow. The
suction mud pit is approximately 125 ft by 15 ft and haslittle vegetation within it. The top edge of
the suction pit isat ground level, approximately 5 ft lower in elevation than the return pit, and appears
to be about 3 ft deep (Bull, 2001; IT, 2001).

The mud spill islocated at the southern end of the suction pit, and is apparently the result of an
overflow of the small pit or aweir box failure. The spill area measures approximately 100 ft x 70 ft,
with a portion extending beyond a fenced crater boundary. The mud layer is easily visible and
appears thin but somewhat continuous (Bull, 2001; IT, 2001).

Two samples were collected in August 1997, one sample collected from the channel to the elevated
larger mud pit and another sample from the mud spill area (Bordelois, 1998a). Several COPCs
including total VOCs, TPH, total RCRA metals, and various radionuclides were present at
concentrations above detection limits but below action levels. Arsenic was the only COPC above
action levels, however, the arsenic concentrations detected were not unusual for NTS soils and are
considered representative of anticipated ambient conditions (Moore, 1999).

2.1.1.2 Mud Pit, CAS 03-09-03

CAS03-09-03, Mud Pit, islocated west of the U3jv crater in Area 3 of the NTS and consists of two
mud pits, alarger return pit, and a smaller suction pit. These mud pits are located adjacent to the
U3jv crater, and are assumed to be associated with the nuclear-weapons test that formed this crater.

The emplacement hole for the nuclear-weapons test that created the U3jv crater wasdrilled in
August 1976, with the Rib test conducted in December 1977. The mud pits would have been utilized
during thistime frame. The siteis currently listed in the FFACO as inactive and abandoned

(RSN, 1991; DOE/NV, 2000c).

The return pit is rectangular in shape, approximately 120 ft by 52 ft. Thereturn pit issurrounded by a
small berm with little vegetation along the edge. The return pit connects to the suction pit by a
channel, which previously contained aweir box to control flow. The suction pit is approximately
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60 ft by 20 ft wide, and islocated north of the return pit. The suction pit is surrounded by aberm with
thick vegetation. Visible debris located within the suction pit consists of alarge piece of corrugated
pipe. The eastern ends of both pits and the channel are partially located within the subsidence crater
U3jv and are completely filled with tumbleweeds, which makes viewing and access to the mud pits

difficult. Thereisno evidence of mud outside of the mud pits (Bull, 2001).

One sample was collected from the bottom of the west end of the return mud pit in August 1997
(Bordelois, 1998b). Severa COPCs including total VOCs, RCRA metals, and various radionuclides
were present at concentrations above detection limits but below action levels. Arsenic was the only
COPC identified above action levels; however, arsenic concentrations detected are not unusual for the

NTS and are considered representative of anticipated ambient conditions (Moore, 1999).

2.1.1.3 Mud Pit, CAS 03-09-04

The CAS 03-09-04, Mud Pit, consists of asingle pit located west of the potential crater area for U3gi
inArea3at theNTS. The exploratory drill hole for U3gi islocated between this mud pit and the
U3gi emplacement hole. Generally, two pits are constructed for preshot drill holes; however, thissite
consists of asingle pit. Additional drilling fluids may have been stored in a portable tank

(Wilkes, 2000a). Another large mud pit exists on the northeast side of the U3gi potential crater area
and is associated with the postshot location for U3gi and is not included in this CAS (H&N, 1972).

The U3gi emplacement hole was drilled in August 1972, an exploratory hole was drilled in
November 1972, and the Tuloso nuclear-weapons test associated with the U3gi crater was conducted
in December 1972 (DOE/NV, 2000c; RSN, 1991). The mud pit for this CASis believed to be the
preshot and/or exploratory drill hole mud pit. The siteis currently listed in the FFACO as inactive
and abandoned. Postings are present stating “Caution, Potential Crater U3gi” and “Caution
Contamination Area.”

The single mud pit measures approximately 105 ft by 35 ft and is filled with tumbleweeds obscuring

the bottom. The sides are visibly bermed to about 2 to 3 ft above the level of tumbleweeds. A piece

of wood debris is present on the northeast side of the mud pit. Soil originally excavated during

construction of the mud pit forms a dirt mound on the southwest margin of the mud pit. The potential

crater fence bounds the eastern end of the mud pit (Bull, 2001; H&N, 1972).
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One sample was collected from this mud pit in August 1997 (Bordelois, 1998c). The COPCs
identified above detection limits included total SV OCs, RCRA metals, and various radionuclides.
Arsenic was the only COPC identified above action levels; however, arsenic concentrations detected
are not unusual for the NTS and are considered representative of anticipated ambient conditions
(Moore, 1999).

2.1.1.4 Mud Pit, CAS 03-09-05

CAS 03-09-05, Mud Pit, consists of a single pit located northeast of the U3La crater within Area 3 of
the NTS. Generaly, two pits are constructed for preshot drill holes, however, this site consists of a
single pit. Additional drilling fluids may have been stored in a portable tank. A second mud pitis
visible within the crater boundaries but is addressed under a different CAU (Butler, 2000;

Wilkes, 2000a).

Drilling for the U3La emplacement hole was completed in August 1979, and the corresponding
nuclear-weapons test was performed in May 1982 (RSN, 1991; DOE/NV, 2000c). The mud pit may
have been used during thistime frame. The Siteis currently listed in the FFACO asinactive and
abandoned.

The mud pit measures approximately 225 ft x 150 ft and is bermed along three sides. The southern
side, located near the crater edge, is not bermed. The elevated sides of the pit are the result of the
large excavation rather than engineered berms. The base of the pit is approximately 10 ft beneath the
ground surface and contains athin layer of mud. Vegetationis sparse. Based on the appearance of
the excavation and the minimum volume of mud within this pit, it may have been utilized as an
overflow pit for the mud pit located within the crater (Bull, 2001).

Asphalt debrisfrom an old road islocated on the northwest area of the mud pit and fragmentsrangein
Size up to several feet long and one-inch thick. The road appears to have originally run through the
U3Lacrater area. The area of asphalt debris measures approximately 110 ft by 6 ft (Bull, 2001).

Two samples were collected from the mud pit in August 1997 (Forsgren, 1998). One sample was
collected from the bottom of the mud pit and consisted of drilling mud, and the second sample was
collected from under the asphalt and consisted of sandy silt and asphalt. COPCs identified above
detection limitsinclude VOCs, SVOCs, RCRA metdls, gross apha and gross beta, and various
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radionuclides (specifically potassium-40, lead-212, and lead-214). Arsenic was the only COPC
identified that exceeded action levels; however, arsenic concentrations detected are not unusual for

the NTS and are considered representative of anticipated ambient conditions (Moore, 1999).

2.1.2 Landfill, CAS 20-16-01

The CAS 20-16-01, Landfill, occupies the U20b crater and consists of disposed uncontaminated
drilling mud from drilling activities conducted on the Pahute Mesain Area 20 of the NTS. Thesiteis
located on the Pahute Mesain Area20. The U20b crater was created after an underground weapons-
related test in October 1969 (DOE/NV, 2000c). Around 1987, the U20b crater was designated as a
disposal areafor excess, uncontaminated drilling mud resulting from drilling activities on Pahute
Mesa. Thislocation was chosen in lieu of transporting the mud from Pahute Mesato the Area 3 Mud
Disposal Crater (Rowe, 2000). Historical documentation identified the U20b crater as a permitted
landfill; however, records of the permit have not been identified (Flangas, 1992; REECo, 1993).

The U20b crater landfill was active until approximately 1992-1993 when underground testing ceased.
A posted signis till present indicating that the U20b crater area was utilized as an uncontaminated
drilling fluid construction landfill (Bull, 2001).

The U20b crater measures approximately 400 ft in diameter and 48 ft deep based on engineering
drawings, and was observed to contain mud in the crater bottom and miscellaneous debris around and
within the perimeter. The depth of the mud could not be determined; however, the diameter appears
to be about 75 to 100 ft. A bermislocated on the west side of the crater and contains miscellaneous
debrisalong itslength. A discharge/access point is visible near the entrance of the crater where mud
was dumped and allowed to flow to the crater bottom. This resulted in a small accumulation of mud
near the top of the crater. Vegetation is present, except in the center of the crater where mud is
present. Bedrock is exposed at the surface (Bull, 2001; I'T, 2001). The photo in Figure 2-3 gives an
overal view of the landfill, including debris and the access/discharge point.

Debriswithin the crater includes a reddish, wooden building, commonly known as a Brockhouse,
Situated at the northern margin of the crater inside the fence line. This building measures
approximately 10 ft x 10 ft x 10 ft and contains metal pipes and debris. Piping, several large cement
dabs, cabling, and afew unlabeled 55-gallon drums lie near the mud at the base of crater. Plywood
and steel piping are located outside the crater fence line (Bull, 2001).
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Debﬁs

Mud Pit

July 20,1999

Figure 2-3

Overall View of Landfill
Available information indicates that mud disposed of at this site should be nonhazardous; however,
monitoring controls in place for this site have not been identified. The COPCs for this site include
contaminants identified from various mud pit analyses at the NTS and off-site locations, and from
materials commonly used as componentsin earlier mud mixtures that were an inherent part of the
drilling process (Bordelois, 1998a, b, and c; DOE/NV, 1999a). These assumed contaminants include
TPH, RCRA metals, PCBs, antifreeze, paraformaldehyde, ethylenediamine, solvents, asbestos, and
an array of radionuclides (Wilkes, 2000a, LANL, 1991; Rowe, 2001).

2.1.3 Area 3 Change House Septic System

The Area 3 Change House Septic System was initially constructed in the 1960s and received effluent

from at least nine Area3 Camp buildings and trailers until its abandonment in 1991 (Flangas, 1990;
H&N, 1962; H&N, 1988). In 1989, an unpermitted lagoon formed above the leachfield as a

consequence of excessive flow and saturated conditions. The overflow was caused by the addition of
facilities connected to the septic system, in particular the Miners’ Change House (Flangas, 1990;
Haworth, 1990a and 2000). A new septic system was proposed but not implemented due to the
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impending relocation of the Area 3 Camp to Area 6. Temporary remediation of the existing system
consisted of evacuating the septic tank of fluids to be treated at other NTS facilities until the camp
was abandoned (Haworth, 1991). The temporary remediation efforts resulted in no additional
percolation of effluent above the ground surface (Haworth, 1990b).

According to field observations and engineering drawings, the septic system consists of the following

components:

» Leachfield - The leachfield measures approximately 100 ft by 75 ft and is surrounded by an
orange fence. The area inside the fence is sunken inward and a sign on the northern end of the
fence states “Health Hazard, Keep Out.” A dense layer of dead tumbleweed is present inside
and around the fence, obscuring the surface. Documentation was not identified indicating the
configuration or extent of the leachfield lines (Bull, 2001; H&N, 1992; REECo, 1990).

« Potential Leachfield Engineering drawings suggest a leachfield may have previously existed
directly south of the manhole and north of the fenced leachfield. The configuration of this
leachfield is available. The manhole may have been utilized as a distribution chamber/box.
This leachfield may have been abandoned when a break in the pipe located between the tank
and the leachfield was observed in the 1970s (REECo, 1967).

« Distribution Box- The distribution box is not visible at the surface; however, engineering
drawings place the box in the northwest corner of the fenced area. No other information is
available (H&N, 1988; REECo, 1990).

« Manhole- The manhole is located approximately 208 ft north of the leachfield and is
approximately 6-ft. deep. The manhole contains an inlet pipe and two parallel outlet pipes.
One of the outlet pipes, directly in line with the inlet pipe, is capped and may have been
connected to the older, potential leachfield. The uncapped line is oriented towards the fenced
leachfield. Damp sediments were visible at the bottom (Bull, 2001; IT, 2604)re 2-4
shows the inside of the manhole.

« Septic Tank The septic tank has a capacity of approximately 7,500 gallons and is not visible
from the surface. Two wooden boxes cover separate openings into the septic tank. Pipe
connections for liquid evacuation are present in each opening. There was also approximately
5.5 ft of liquid and potentially sludge inside the septic tank. Visual observations suggest two
chambers exist within the tank (H&N, 1988; IT, 200E)gure 2-5is a photo of a pipe
connection into one of the two tank openings.

* Piping- Piping associated with the septic system extends approximately 1,820 ft. Some
source locations appear not to be capped based on field observations (H&N, 1988).
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Although information exists identifying a pipe break that occurred in the 1970s, no further details
have been identified (DOE/NV, 1995a). Documentation is not available to indicate if the break had
been repaired or whether it resulted in the construction of a new leachfield. There were two outlet
pipes exiting the manhole, one capped and one that is not capped (1T, 2001). The orientation of the
uncapped outlet pipe suggests that it is connected to the existing leachfield. Thereis a potential for
the capped outlet pipe to have been connected to a previous leachfield that was abandoned. Thisis
supported by engineering drawings that indicate discrepancies on the distance between the septic tank
and the existing leachfield (H& N, 1988; REECo, 1967 and 1990). The septic tank location does not
appear to have moved in relation to nearby buildings, but is observed as being at different distances
from the leachfield. Thereisa potentia that the currently fenced leachfield was constructed due to
the break in the distribution pipe.

There have been no sampling efforts or analytical resultsidentified for this site. Contaminants are
based on process knowledge of source building activities and include sewage/biohazardous waste,
lead, disinfectants, ammonia, steel, copper, aluminum, cutting oils, and solvents (e.g., MEK and
1,1,1-Trichloroethylene) (Haworth, 2000; Marshall, 2001b; Racine, 2001; Rogers, 2001; RSN, 1995).
A list of known source buildings are labeled in Figure 2-11.

In 1995, the septic system was listed on the Preliminary Ranking and Prioritization for remediation;
however, no documentation has been identified noting that remediation efforts took place after the
Area 3 Camp was abandoned (DOE/NV, 1995b).

2.2 Site Location and Description

The CASswithin CAU 356 are located within Area 3 and Area 20 of the NTS (see Figure 1-1). The
four mud pit CASs are located in the northern portions of Area 3 and are shown in Figures 2-6
through 2-9 relative to nearby craters and other landmarks (e.g., roads). Figure 2-10 shows the mud
disposal landfill within the U20b crater located on Pahute Mesain Area 20 of the NTS. The Area3
Change House Septic System is shown in Figure 2-11 with its associated source buildings and
collection and distribution structures.

The description of work to be performed at each CASis explained in detail within Section 3.0.
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2.3 Process Knowledge
The conceptual site model (CSM) describes the most probable scenario for current conditions at each
site and defines the assumptions that are the basis for this SAFER Plan. The assumptions are

formulated from historical information and process knowledge.

Groundwater impacts from potentially migrating contaminants are not expected in Area 3 and

Area 20 due to the depths to groundwater and limiting hydrologic drivers of low precipitation and
high evaporation rates. Depth to groundwater in Area 3 generally ranges from approximately

1,500 feet (ft) below ground surface (bgs) at the south end to 1,885 ft bgs at the north end. Depth to
groundwater in Area 20 generally ranges from 1,950 ft to 2,350 ft bgs (DRI, 1996; DRI, 1988).

Under Alternative 3 for future land use (DOE/NV, 1996a), Area 20 is located within the Nuclear Test
Zone, while Area 3 is located within the Nuclear and High Explosive Zone. Both zonesinclude
compatible defense and nondefense research, development, and testing projects and activities. These
land-use scenarios limit future uses to industrial activities; therefore, future residential uses are not
considered. Potential exposure routesto site workers from COCs in septage and soilsinclude oral
ingestion, inhalation, or dermal contact (absorption) through the inadvertent disturbance of

contaminated structures and/or soils.

2.3.1 CSM for Mud Pits and Landfill

Figures A.1-1 and A.1-2 in Appendix A show a generalized representation of the CSM constructed
for the mud pits and the mud disposal landfill, respectively. The following text relates information
and assumptions that were used in developing the CSM.

Disposal of used drilling mud and fluids are the primary source of COPCsin the mud pitsand landfill.
Additives, such as polymers, chromium, and diesel, were typically included in mud fluid mixturesto
enhance the performance of the drilling equipment during NTS drilling activities (LANL, 1991,
Wuellner, 1994; Witt, 2000a). Diesel within drilling mudsis expected to be the primary COPC based
on interviews (Wilkes, 2000a) and process knowledge gained from similar investigations of mud pits
(e.g., Central Nevada Test Area[CNTA]). Recirculation processes within the mud pits enhance
volatilization of VOCs, thereby reducing the potential concentrations of any volatile organic

compounds (VOCs) that may be present. A secondary source of contaminants from random truck
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dumping activities and leaking vehicle discharge may have released fuels, grease, motor oil, and
hydraulic fluids into the mud pit effluent stream (Wilkes, 2000b; Witt, 2000a). The volume of any
particular contaminant in the drilling fluid effluent is unknown; however, random dumping of

congtituents is considered minimal in comparison to the discharge of drilling mud and cuttings.

Radionuclide contamination is not expected at these CA Ss based on historical information; however,
the potential still exists based on process knowledge of the activities conducted in Area 3 and Area20
of the NTS (i.e., underground nuclear testing). The primary radioisotopes that could be expected, if
present, are cesum-137, tritium, and strontium-90 (Adams, 2000).

The following four areas represent the preferential |ocations within the mud pit system where
contamination can be expected to be found, if present anywhere within the system:

* Near the surface and near the influent (recharge) location
» At the bottom of the pit near the influent location

* Near the surface at the lowest surface elevation

« At the lowest elevation of the pit bottom

These areas were selected based on distinguishing physical characteristics of the contaminants. For
example, petroleum-based fuels in the mud slurry would tend to be found in higher concentrations
near the surface of the mud pits. Other distinguishing characteristics of contaminants such as high or
low solubility, high or low density, and large or small particle size can also be used to draw inferences
on the locations within the mud pit system where higher concentrations could be expected.

In 1997, a limited sample collection activity was conducted at the four mud pit CASs. The samples
were collected without regard to the characteristics listed above, so the analytical results are only
useful for identifying potential COPCs. The analysis detected VOCs, semivolatile organic
compounds (SVOCs), RCRA metals, TPH, and radionuclides. None of the results exceeded action
levels or background (as defineddaction 3.%, except for arsenic which was above action levels but
consistent with NTS background levels (Moore, 1999).

Mud and subsurface soils are the affected media within each mud pit and the mud disposal landfill.
Infiltration of COPCs are assumed to be limited to less than 10 ft vertically and 5 ft laterally based on

past investigations of several mud pits (e.g., CNTA) and process knowledge of mud characteristics.
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Even in the absence of an engineered physical barrier below the mud, vertical migration of
contaminants should be minimal because bentonite clay has alow hydraulic conductivity and ahigh
adsorption capacity that binds constituents and inhibits migration into subsurface soils. Bentonite
clay iscommonly used asa pond liner to prevent infiltration of water into underlying units. Based on
these characteristics, contamination, if present, should be confined laterally to the historical and
physical boundaries of each site such as the berms of each mud pit or the U20b crater. Lateral
contamination of the mud spill at CAS 03-09-01 is not expected to extend past the edge of the visible
mud layer. Vertical and lateral migration is also currently limited because the mud pits are dry and
potential evaporation exceeds precipitation.

The densely welded volcanic tuff units that underlie the crater mud pit (see Figure A.1-1) tend to be
highly fractured with increased transmissivity (USGS, 1970 and 1973). The underground nuclear test
(i.e., Pipkin) conducted at U20b induced additional fracturing of these units and a surface crater.
These densely welded tuffs provide preferential pathways to groundwater; however, there are factors
that inhibit the migration of any COCs present in the mud to groundwater. The highly adsorptive
nature of mud (i.e., bentonite) binds the contaminant and inhibits the migration of constituents as
previously discussed inthis CSM. Bentonite isaso commonly used as natural pond liners to prevent
infiltration and would create seals within fractures underlying the mud limiting infiltration of
precipitation.

2.3.2 Septic System CSM

Figure A.1-3in Appendix A showsageneralized representation of the CSM constructed for the septic
system. Thefollowing text relates the information and assumptions that were used in developing the
CSM.

This septic system was primarily used for sanitary waste from around 1962 to 1991. The system was
abandoned around 1991 (H&N, 1962; Haworth, 1991); however, no historical data was identified to
indicate that collection and/or distribution lines were capped to prevent unauthorized discharge.
Recent site visits confirm several drains from contributing buildings appear open and accessible

(IT, 2001).

Nine buildings and trailers were identified through historical documentation as contributing COPCs
into the septic system effluent stream. The primary source of effluent was sanitary waste from
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restroom facilities located within these source buildings. Industrial activities within the Machine
Shop and Storage facilities may have contributed potentially hazardous constituents in the form of
lead cuttings, lead paint, cutting oils, degreasers, and solvents (H&N, 1988; REECo, 1967,
Marshall, 2001a and 2001b; Rogers, 2001). Liquid ammonia from blueprinting activities may also
have been discharged into the effluent stream (RSN, 1995; Racine, 2001). Historical sampling results

have not been identified for this CAS.

Radionuclide contamination is not expected at this CAS, based on historical information; however,
the potential till exists, based on process knowledge of the activities conducted in Area 3

(i.e., underground nuclear testing).

The affected media are liquid and sludge/sediment within distribution structures, and surface and
subsurface soilsin proximity of the collection and distribution lines. Previousinvestigations of septic
tanks at the NTS (REECo, 1995) found that, in general, COPCs were observed in septic tanks at
higher concentrations than in leachfield soils. Within the leachfield, soil immediately beneath
leachfield distribution lines are expected to show the highest concentration of COPCs

(DOE/NV, 1998). This assumption holds for the abandoned |leachfield; however, saturated
conditions at the currently fenced leachfield may have alowed some soluble constituents and liquid
to migrate to the surface. Additionally, a potential existsfor the currently fenced leachfield to have a
lagoon-type configuration instead of the typical leachfield configuration with a distribution box and
distribution lines. A lagoon configuration with an outfall pipe changes the distribution of COPCs to
directly beneath the discharge end of the outfall pipe and the bottom of the lagoon where

contaminants would concentrate due to settling and infiltration/evaporation.

Saturated conditions within the currently fenced leachfield are known to have existed which
contribute to a potential for lateral migration and/or overflow (Haworth, 1990a; Watson, 1990).
Migration may extend up to 15 ft beyond distal ends of distribution lines (or the bermed edge) of the
currently fenced leachfield. This assumption does not apply for the older, abandoned potential
leachfield where primarily unsaturated conditions are assumed limiting lateral migration to within 5 ft
of the distal ends of lines based on previousinvestigations. Process knowledge of previous leachfield
investigations indicate that vertical migration is not expected to infiltrate past 10 ft below the native
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soil interface (DOE/NV, 19993, 1999b, 2000a). This assumption appliesto both the fenced |eachfield
and the older, potential leachfield.

24 Closure Standards

The proposed closure standards for CAU 356 characterization and verification samples are the action
levels established in the DQO process (Appendix A) and restated in this section. Laboratory
analytical results will be compared to these action levels to guide remediation and closure efforts.
The extent of contamination will be bounded when one soil sample is below the closure standards.
Clean closure will be complete when verification samples of remaining soils show levels below the
closure standards.

Per the NAC 445A.2272 (NAC, 2000d), the action level for TPH is 100 milligrams per kilogram
(mg/kg). If thisaction level for TPH is exceeded at a site, the site conditions will be evaluated in
accordance with the NAC 459.9973 (1) (a-k) factors to determineif any corrective action will be
required (NAC, 2000e). Remaining chemical constituents will be compared to the

U.S. Environmenta Protection Agency (EPA) Region 9 risk-based Preliminary Remediation Goals
(PRGs) for industrial soils (EPA, 2000). If constituents are encountered that have no established
PRG, asimilar protocol as EPA Region 9 (risk-based calculation) may be used in establishing an
action level.

Background concentrations for RCRA metalswill be evaluated when natural background exceeds the
PAL (i.e., arsenic). A sediment sampling effort performed by the Nevada Bureau of Mines and
Geology (NBMG, 1998) provides relevant analytical data for numerous metals, including the eight
RCRA metals. Statistical analysis of this data indicate background concentrations (mean plus two
standard deviations) applicable to soil samples collected from the NTS for investigation of CASs
(Moore, 1999).

The PALsfor radionuclides are isotope-specific and defined as the maximum concentration for that
isotope found in environmental samples taken from an undisturbed background location in the
vicinity of the NTS, as presented in McArthur and Miller (1989), Atlan-Tech (1992), and Black and
Townsend (1996).
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3.0 Field Activities and Closure Objectives

This section of the SAFER Plan provides a description of the field activities and closure objectives
for CAU 356. The rationale for the field activities is to determine the nature and extent of any
contamination present so that corrective action alternatives may be selected and implemented. All
sampling activitieswill be conducted in compliance with the Industrial Sites Quality Assurance
Project Plan (QAPP) (DOE/NV, 1996b) and other applicable, approved procedures and instructions.

Field activities will be performed in accordance with the current version of the IT Corporation,

Las Vegas Office (ITLV), Hedth and Safety Plan (HASP) (1T, 2000) and an approved SSHASP
prepared prior to the field effort. Asrequired by the U.S. Department of Energy (DOE) Integrated
Safety Management System (ISM'S) (DOE, 1996), these documents outline the requirements for
protecting the health and safety of the workers and the public, and the procedures for protecting the
environment. The ISMS program requires that site personnel will take every reasonable step to
reduce or eliminate the possibility of injury, illness, or accidents, and to protect the environment
during all project activities. The following safety issues will be taken into consideration when
evaluating the hazards and associated control proceduresfor field activities discussed in the
SSHASP:

* Potential hazards to site personnel and the public include, but are not limited to:
radionuclides, chemicals (e.g., heavy metals, VOCs, SVOCs, and TPHSs), adverse and rapidly
changing weather, remote location, and motor vehicle and heavy equipment operations.

» Proper training of all site personnel to recognize and mitigate the anticipated hazards.

« Work controls to reduce or eliminate the hazards including engineering controls, substitution
of less hazardous materials, and personal protective equipment (PPE).

* Occupational exposure monitoring to prevent overexposures to hazards such as radionuclides,
chemicals, and physical agents (e.g., heat, cold, and high wind).

» Radiological surveying for alpha/besaad gamma emitters to minimize and/or control
personnel exposures. Use of the “as-low-as-reasonably-achievable” principle when dealing
with radiological hazards.
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« Emergency and contingency planning and communications to include medical care and
evacuation, decontamination, and spill control measures, and appropriate notification of
project management.

3.1 Contaminants of Potential Concern

All soil and liquid samples collected in Phase | for any CAS will be analyzed in the laboratory for a
full suite of analytes to include VOCs, SVOCs, RCRA metals, polychlorinated biphenyls (PCBs),
TPH full range, and gamma spectrometry. If sludge is recoverable in the septic tank, it may also be
analyzed for Toxicity Characteristic Leaching Procedure (TCLP) VOCs, TCLP SVOCs, and TCLP
RCRA metals and gamma spectrometry. The analytical requirements and methods for these COPCs
are listed inTable 6-2 If a CAS advances to the second phase, the list of COCs will be revised based
on Phase | results, and DOE and Nevada Division of Environmental Protection (NDEP) will be

notified.

3.2 Remediation

The DQOs developed for CAU 356 identified data gaps that require additional data collection prior to
implementing the preferred closure alternative for each CAS. A phased approach has been chosen to
address the data collection activities. Biased sampling will be conducted at CAU 356 during Phase |
and Phase Il. Process knowledge indicates that contamination, if any, is confined to the spatial
boundaries of the sites as defined in the DQO process and conceptual model. If COCs are located
within a CAS based on Phase | results, that CAS will be further assessed in a Phase Il investigation
before implementing a corrective action alternative. The COPCs determined not to be present in
Phase | will be eliminated for further consideration during a Phase |l characterization effort. Itis
important to note that the target population(s) to be investigated in Phase | may be different than those
in Phase II; therefore, the target populations for each phase are documented in the relevant sections.

3.2.1 Phase | Activities

The objective of the Phase | investigation strategy is to determine whether COCs are present.
Laboratory analytical results from this phase will be used to confirm the presence or absence of
COPCs, and if the concentrations exceed PALSs.

The Phase | sampling strategy targets locations and media most likely to be contaminated. Biasing
factors to be considered when choosing the sample locations for this investigation are discussed in
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Section A.2.3 and Table A.2-1 of Appendix A. Biased sample locations will be determined by the
Site Supervisor based on the culmination of all the biasing data generated throughout the
investigation (e.g., configuration of mud pits, field observations, field-screening results). Additional
samples may be collected for waste management characterization and disposal purposes.

Field screening may beinstituted in the field to assist in providing additional semiquantitative
screening measurements. These field-screening results (FSRs), along with other biasing factors, may
help guide the selection of the most appropriate sampling location for collection of laboratory
samples. Potentia field-screening methods, with the respective field-screening level (FSLs), are
presented bel ow:

* VOC headspace screening levels are established at 20 parts per million (ppm) or 2.5 times
background, whichever is greater, using a photoionization detector.

* The radiation (alpha/beta) screening level is defined as the mean surficial-background activity
level plus two times the standard deviation of that mean.

* TPH screening levels are established at 100 ppm, using Hanby or other appropriate field test
kit. Soil will be field screened for TPH only at the mud pit/mud landfill sites.

Site preparation activities for each CAS are documented below in the relevant sections.

3.2.1.1 CAS 03-04-01, Area 3 Change House Septic System

The sampling strategy for the Area 3 Change House Septic System will be similar to activities
outlined in the Work Plan for Leachfield Corrective Action Units (DOE/NV, 1998). Phase | activities
at this CAS will consist of confirming the configuration of system components and sample collection
of the following target populations: the COC concentrations of liquid and sludge phases of the septic
tank; sludge/sediment within the distribution box/manhole; surface soil above the leachrock and soll
below and adjacent to the leachrock/native soil interface within the leachfield; and soil adjacent
to/beneath the septic tank and distribution box (e.g., outlet pipe, tank bottom).

Site preparation activities will consist of removing tumbleweeds from the leachfield area, inspecting
the surface features of the fenced leachfield, conducting a radiological survey, and locating and
verifying the configuration of the septic system components through intrusive investigation. If
additional distribution structures and/or leachfields are identified, they will be inspected for
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configuration and sampled in asimilar manner as outlined below. Visual inspection, video surveys,
and/or geophysical surveys may also be conducted to investigate the distribution lines associated with
thisCAS. Excavation using abackhoewill be the primary intrusive investigation technique to expose
al subsurface structures during Phase | activities.

Samples of both the liquid and sludge phases from both chambers within the septic tank will be
collected and analyzed, if recoverable. A sediment/soil sample will be collected within the manhole
in an appropriate area as determined by field observations. Additional biased locationsto be sampled
include the underlying soil at both the inlet and outlet ends of the septic tank, and the identified outl et
end(s) of the manhole/distribution box. To facilitate the closure of the septic tank under NAC
requirements, integrity samples will be collected during Phase | in soils adjacent and/or beneath the
septic tank and manhole/distribution box to confirm releases have not occurred from these structures.
The tank dimensions, construction, and volume of septage will be documented for closure purposes.

A minimum of three biased locations within each identified leachfield will be sasmpled. These biased
locations will target areas most likely to have been contaminated by effluent disposal and provide a
“worst-case” scenario. These sample results will aid in confirming whether or not the leachfield
component of the septic system requires a Phase Il investigation. The exact locations within each
leachfield will be selected by the Site Supervisor based upon site characteristics determined through
field observations. For the currently fenced leachfield, samples may potentially consist of soil
collected within the top 12 inches (in.) of leachfield cover to capture COPCs that may have migrated
to the surface due to saturated conditions. A second sample interval will be collected in the first

12 in. of soil immediately beneath the leachrock base. If the configuration of the leachfield indicates
a lagoon-type configuration without distribution lines and/or leachrock, only surface samples (0 to
12 in.) will be collected.

If the presence of the second, abandoned leachfield is confirmed, only one discrete sample per
location will be collected and analyzed. The sample will be collected from the first 12 in. of soill
beneath the leachrock base in accordance with assumptions of contaminant distribution described in
the conceptual site model. Additional samples will be collected if the configuration and/or field
observations indicate the need for supplemental sample locations and/or intEiyats.A.2-1in



CAU 356 SAFER
Section: 3.0
Revision: 0

Date: 08/21/2001
Page 32 of 62

Appendix A shows the potential sample locations based on the current conceptual model and
assumptions about the configuration of the leachfield(s).

The collection lines upstream from the septic tank will be investigated using visual inspection, video
surveys, and/or geophysical surveys. The investigation will focus on collection line junctionsin the
upper sections of the piping system originating from buildings identified for industrial uses

(e.g., Machine Shop). These buildings are assumed to be primary contributors of potentially
hazardous constituents (as opposed to sanitary waste). If visual inspection or the video survey locate
sufficient quantities of sediment at the junctions, samples will be collected. If theresults are
inconclusive, the pipe will be breached at a nominal midpoint, and an attempt will be made to collect
a sediment sample at that location. Soil samples beneath the piping will also be collected at these
sampled locations to confirm the integrity of the piping system. Any samples collected will be
anayzed for the chemical and radiological parameters provided in Section 3.1. The septic system
piping will be sealed (i.e., grouted) at each input building location to isolate the piping system from
future use.

All necessary closure activities associated with the septic tank will be considered Phase | activities
and are discussed in Section 3.3 and Section 3.5.

3.2.1.2 CASs 03-09-01, 03-09-03, 03-09-04, 03-09-05, Mud Pits

Phase | activities at these CASswill consist of determining the configuration of each mud pit and
sample collection for laboratory analysis of the following target population: the COC concentrations
within mud/soil cuttings from the surface to the textural discontinuity. The sampling strategy consists
of biased sampling.

Severd site preparation activities and preliminary investigation techniques must be completed prior
to sampling activities for the Area 3 mud pit CASs. These activities include the following:

* Removing tumbleweeds from within each pit

» Inspecting the surface features of each pit for staining, debris, etc.

« Constructing access ramps into pits, where required, for backhoe and personnel entrance
e Conducting radiological surveys within each pit

e Conducting geophysical surveys within each pit
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Geophysical surveys will be performed within the spatial boundaries of each mud pit to facilitate the
selection of biased sample locations, determine the configuration of each pit (e.g., construction of
base), and identify the presence of debriswithin the pits. The surveys may be extended several feet
past the boundaries to gather data on contrasting soil characteristics. The geophysical surveys will
consist of imaging methods to identify the transition between the mud and the sands/gravels of native

s0il.

Although radionuclides are not expected COCs, aradiological survey will be performed over the
entire surface of each mud pit, if feasible, to identify any potential areas of elevated radiological
readings. If other biasing factors are inconclusivein selecting the sasmple location (see Table A.2-1in
Appendix A), field screening for TPH may be conducted to further enhance the selection of sample
areas most likely to be contaminated. A sampletarget area (selected based on geophysics, field
observations, and discretion of the Site Supervisor) 40-ft by 40-ft will be divided into 10-ft grids
where surface samples will be collected from the center of each grid for atotal of 16 TPH-screening
samples. The grid locations with the highest TPH FSRs will then be considered, along with other
biasing data collected, in selecting the sample point for surface and subsurface sample collection and

laboratory analysis.

Each mud pit will be sampled at a minimum of two biased locations within the defined spatial
boundaries. Each sample location will consist of two discrete samples unless the configuration and
depth of mud at a given location precludes two separate depths (i.e., lessthan 12 in.), in which case
only one sample will be collected at that particular location. One sample will be collected at the
surface (0 to 6 in.) within the mud/soil cuttings matrix while the second sample will consist of an
approximate 6-in. interval comprised of mud and native soil at the textural discontinuity. Collecting
both mud and native soil at this discontinuity ensures that contamination, if present, will be captured
whether it is bound in the mud matrix or leached into the native soil. Additional material adjacent to
theinitial sample location may be collected to ensure sufficient volume is submitted to satisfy
analytical requirements. Figure A.2-2 in Appendix A shows both a planar view and cross-sectional
view of potential sample locations, based on the conceptual model for the mud pits. Exact sample
locations will be determined in the field by the Site Supervisor. Locations will be selected in areas
most likely to be contaminated based on the conceptual model and other biasing factors outlined in
Step 3 (e.g., field-screening, geophysics).
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The mud spill of CAS 03-09-01 will not be sampled during the Phase | activities. The mud
characteristics at this location can be considered consistent with the results of the return mud pit and
suction mud pit associated with this CAS. Therefore, the analytical results from these two muds pits
will be utilized to determine if any further characterization strategies are necessary at this location

during the Phase |1 efforts.

Only one housekeeping activity has been identified for the mud pitsin Area 3 and involves the
gravel/asphalt debris pile located within the spatial boundaries of the mud pit at CAS 03-09-05. The
remaining debris pile will be removed through housekeeping operations. Any additional
housekeeping activities identified during the course of the investigation will be documented in the
Closure Report.

3.2.1.3 CAS 20-16-01, Landfill and CAS 20-22-21, Drum(s)

Phase | activities at this CAS will consist of housekeeping activities to remove drums associated with
CAS 20-22-21; determining the configuration of the mud pit at the base of the crater; and sample
collection of the following target population: the COC concentrations within mud/soil cuttings from
the surface to the textural discontinuity. The sampling strategy for CAS 20-16-01 consists of biased
locations within (1) the mud pit located at the base of the crater, (2) the shallow mud area located at
the top of the crater near the access/discharge area, and (3) the original mud pit system for the U20b
emplacement hole located on the northern edge of the crater.

Site preparation activities are minimal at this CAS and should consist primarily of health and safety
precautions for accessing the crater. Accessinto the crater isrestricted for heavy machinery dueto
steep dopes and rocky surfaces. Therefore, al sampling will be conducted by manual means.

Personnel can access the base of the crater by foot.

Severa areas within and around the crater require housekeeping removal activities. Miscellaneous
debris including concrete slabs, a small wooden building, wood pieces, metal objects, and cables will
be removed as housekeeping items. The CAS 20-22-21, containing two drums of unknown content,
has been approved for transfer into CAU 356 from CAU 352 in order to expedite remediation
(Liebendorfer, 2001). Closure activitiesfor CAS 20-22-21 will consist of housekeeping actionsto
remove the two drums for disposal. These activities will be documented in the Closure Report. Soil
sampl e collection associated with housekeeping activities may be conducted in areas of debris



CAU 356 SAFER

Section: 3.0

Revision: 0

Date: 08/21/2001

Page 35 of 62
removal at the discretion of the Site Supervisor based on field observations (e.g., soil staining).

Contents of drums, if present and unknown, may be sampled for waste determination purposes.

The mud disposal landfill at the base of the crater will be sampled at a minimum of two locations, to
be determined by the Site Supervisor based upon geophysical results and field observations. Each
sample location will consist of two discrete samples unless the configuration and depth of mud at a
given location precludes two separate depths, in which case only one sample will be collected at that
particular location. One sample will be collected at the surface (0 to 6 in.) within the mud matrix,
while the second sample will consist of an approximate 6-in. interval comprised of both mud and
native soil at the textural discontinuity. Collecting both mud and native soil at this discontinuity
ensures that contamination, if present, will be captured whether it is bound in the mud matrix or
leached into the native soil. Additional material adjacent to the initial sample location may be
collected to ensure sufficient volume is submitted to satisfy analytical requirements.

The shallow mud area near the top of the crater will be sampled at one location, to be determined by
the Site Supervisor based upon site characteristics. The sample location will consist of one sample
collected at the surface (0 to 6 in.) within the mud matrix. Additional material adjacent to the initial
sample location may be collected to ensure sufficient volume is submitted to satisfy analytical

requirements.

The mud pit system assumed to have been used during the drilling of the U20b emplacement hole will
be sampled at a minimum of two biased locations to verify that COCs are not present that could

potentially migrate into the landfill mud at the base of the crater.

3.2.2 Phase Il Activities

Phase Il efforts will consist of further characterizing sites where COCs were confirmed to be present
during the Phase | activities. Laboratory analytical results from this phase will be used to determine
the extent of contamination at concentrations exceeding PALs. The data collected from this phase
will be used to determineif the preferred corrective action is closure-in-place or clean closure.

Environmental soil samples may be field screened to guide sample collection activities, to assist in
waste management decisions, and to provide health and safety information provided that the COCs
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identified in Phase | have an appropriate screening method. Field-screening methods and FSLs will

be documented prior to the start of sampling activities.

3.2.2.1 CAS 03-04-01, Area 3 Change House Septic System

Phase |1 activities for the septic system may include conducting additional characterization of one or
both leachfields. Sample collection will target the following populations: the COC concentrations of
surface soil above the leachrock and soil below and adjacent to the leachrock/native soil interface
within the leachfield.

To investigate the vertical and lateral extent of contamination, subsurface samples will be collected.
Each sample collected will be submitted to the laboratory for analysis for the COCs identified in
Phase |. Dueto the potential for overflow conditions, surface samples will also be collected at the
fenced leachfield only to bound lateral surface contamination. Initial sample locations are tentatively
planned for all corners of the leachfield(s) within the physical boundaries with step-out locations to
be determined by site conditions. Figure A.3-1in Appendix A showsthe tentative locations for
Phase I sampling. If abreach of any kind isidentified within the fenced leachfield boundary, a
step-out will be positioned at that |ocation to capture the greatest potential for overflow
contamination. Vertical sampleswill aso be collected at the Phase | samplelocation with the highest

concentrations of COCs.

Extent of contamination is the area of contiguous contamination with COC concentrations. Lateral
and vertical extent of contamination will be bounded by analytical results that show concentrations of
COCsbelow PALs. If any of the step-out analytical resultsindicate COCs are still present, additional
step-out locations will be sampled until it can be demonstrated that COC concentrations below PALSs
have been achieved. If resultsindicate the extent of contamination extends beyond 50 ft of the spatial
boundaries and/or an increasing trend in contaminant concentrations, the conceptual model has failed
and the investigation may need to be rescoped.

3.2.2.2 CASs 03-09-01, 03-09-03, 03-09-04, and 03-09-05, Mud Pits and
Mud Pit Spill Over
Subsurface soil sampling will be conducted to determine the extent of COC contamination. Hand

auguring, backhoe excavation, or direct-push will be the primary investigation techniques for these
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CASs. If thevertical extent of contamination is deeper than the limits of these techniques, an

appropriate drilling technique will be used.

To investigate the vertical and lateral extent of contamination, subsurface samples will be collected.
Each sample will be submitted to the laboratory for analysis for the COCs identified in Phase .
Initial sample locations are tentatively planned for al corners of the mud pits within the physical
boundaries, with step-out locations to be determined by site conditions. Figure A.3-1in Appendix A
shows the tentative locations for the first two sets of sample locations. Vertical samples may also be
collected at the Phase | sample location with the highest concentrations of COCs.

Extent of contamination is the area of contiguous contamination with COC concentrations above
PALs. Latera and vertical extent of contamination will be bounded by analytical results that show
concentrations of COCs below PALs. If any of the step-out analytical results indicate COCs are still
present, additional step-out locations will be sampled until it can be demonstrated that COC
concentrations below PALSs have been achieved. If results indicate the extent of contamination
extends beyond 50 ft of the spatial boundaries and/or an increasing trend in contaminant

concentrations, the conceptual model has failed and the investigation may need to be rescoped.

3.2.2.3 CAS 20-16-01, Landfill
Subsurface soil sampling will be conducted to determine the extent of COC contamination. Hand
auguring or other manual means will be the primary investigation technique for this CAS. Dueto the

geographic access limitations of this Site, excavation or direct-push techniques are not feasible.

To investigate the vertical and lateral extent of contamination, an attempt will be made to collect
samples from below the textural discontinuity. Each sample will be submitted to the laboratory for
anaysisfor the COCsidentified in Phase . Lateral and vertical extent of contamination will be
bounded by analytical results that show concentrations of COCs below PALSs. If any of the step-out
analytical results indicate COCs, additional step-out locations will be sampled until it can be
demonstrated that COC concentrations below PALs have been achieved. If bedrock refusal is
encountered before the extent has been determined, investigation techniques will be reeval uated.
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3.3  Verification

Verification sampling of subsurface soil will be required at CASs where soil excavation and removal
arerequired as part of the closure activities (e.g., stained soil beneath housekeeping waste or clean
closurealternative). The verification sampling must be of sufficient quality and quantity to show that
any remaining COCs are less than closure standards (i.e., PALS). Typically, verification soil samples
are collected from the sidewalls and bottom of an excavation. Sidewall samples are collected from
the zone of impacted soil. If analytical results are above closure standards, additional soil excavation
and verification sampling will be conducted until the closure criteria are met.

Sail verification samples must be collected at the septic tank to show either: (1) that leakage has not
occurred from the tank, or (2) if leakage has occurred, that soil remaining after excavation in
impacted areas is below closure standards. At a minimum, one soil verification sample will be
collected from the base horizon at each end of the tank. If tank contents are determined to be
hazardous, verification samples of the final rinsate will be collected and analyzed for the appropriate
COCs.

3.4  Data Quality Objectives

The DQOs are qualitative and quantitative statements that specify the quality of the datarequired to
support potential closure alternatives for CAU 356. The DQOs were developed to clearly define the
purposes for which environmental datawill be used and to design a data collection program that will

satisfy these purposes. The formulation of a CSM is an aid to the development of DQOs for the site.

Details of the DQO process are presented in Appendix A. During the DQO discussionsfor thisCAU,
the informational inputs or data needs to resolve problem statements and decision statements were
documented. Criteriafor data collection and analysis were defined and agreed upon, and the
appropriate QA/QC required for particular data collection activities were assigned. The analytical
methods and reporting limits prescribed through the DQO process, as well as the data quality
indicators (DQI) for laboratory analysis such as precision and accuracy requirements, are provided in
more detail in Section 6.0 of this SAFER Plan. At the end of the investigation, resulting laboratory
datawill be evaluated to confirm or revise the conceptual model and determine if the DQOswere met
by using the DQIs of precision, accuracy, representativeness, completeness, and comparability.
Other DQIs may be used, such as sensitivity.
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3.5 Closure
The following activities, at aminimum, have been identified for closure of the site. The decision
logic behind the activitiesis provided in Figure 1-2:

« Sufficient data will be collected and analyzed to determine the nature and extent of
contamination so that the appropriate corrective action alternative may be selected and
implemented.

« If closure-in-place is the preferred corrective action alternative, the appropriate use
restrictions will be implemented and documented in the Closure Report (CR).

« If clean closure is the preferred corrective action alternative, the material to be remediated will
be removed and disposed as waste, and verification samples will be collected in remaining
soil. Verification analytical results will be documented in the CR.

» Closure activities for the septic tank will include pumping out the tank contents for disposal,
and either removing the tank structure or leaving in place and backfilling according to NAC
regulations (i.e., backfilling with inert material, such as sand or cement); grouting of any open
access points along collection lines; and sampling tank contents for characterization and waste
determination.

* Housekeeping waste will be removed and photodocumented and, if required, soil verification
sampling will be conducted for appropriate COCs.

« All completed activities in support of the closure of CAU 356 will be documented in a CR.

3.6 Duration

After submittal of the Final SAFER Plan for CAU 356 to NDEP (FFACO milestone deadline of

August 28, 2001), the following is a tentative schedule of activities (in calendar days):

« Day 0: Preparation for field investigation will begin.

« Day 60: The field investigation, including sampling, will commence. Samples will be
shipped to meet applicable holding times.

« Day 150: The field investigation will be completed. Laboratory analytical data will be
submitted.

« Day 215: The quality-assured, analytical data will be available for NDEP review.
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4.0 Reports and Records Availability

A daily report will be prepared summarizing all field activities conducted that day. The report will
include the project accomplishments, problems encountered, and personnel and equipment utilized.
The report will be submitted to the U.S. Department of Energy, National Nuclear Security
Administration Nevada Operations Office’s Environmental Restoration Division (ERD) Task

Manager for submittal to NDEP.
Upon completion of the field activities, a closure report will be prepared to include the following:

e Introduction (Purpose and Scope)

* Closure Activities (Description of Field Activities)
» Waste Disposition

e Conclusions (Data Quality Assessment)

This document is available in the DOE public reading rooms located in Las Vlegas and Carson City,
Nevada, or by contacting the ERD Project Manager. The NDEP maintains the official Administrative

Record for all activities conducted under the auspices of the FFACO.
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5.0 Waste Management

Management of investigation-derived waste (IDW) and remediation waste will be based on
regulatory requirements, field observations, process knowledge, and the analytical results of the
CAU 356 investigation samples. Decontamination activities will be performed according to
approved procedures specified in the contractor field sampling instructions and, as appropriate, for
the COPCs identified for this CAU.

Waste other than soil (such as nonreusable sampling equipment, PPE, and rinsate) is considered
potentially contaminated waste only by virtue of contact with potentially contaminated media.
Therefore, sampling and analysis of the IDW, separate from analyses of site investigation samples,
may not be necessary. However, if associated investigation samples are found to contain COCs
above regulatory levels, rinsate samples will be taken to support waste management activities. The
data generated as a result of the site investigation, along with process knowledge, will be used
whenever possible to assign the appropriate waste type (i.e., nonhazardous, hazardous, low-level
radioactive waste [LLW], or mixed) to the IDW. If generated, IDW will be managed and disposed of
in accordance with DOE Orders, U.S. Department of Transportation (DOT) regulations, RCRA
regulations, State of Nevada requirements, and agreements and permits between DOE and NDEP.

No process knowledge has been identified to indicate the release or disposal of any listed hazardous
waste. Therefore, if contaminants are identified, they will be considered characteristic rather than
listed wastes.

5.1 Waste Minimization

Corrective action investigation activities have been planned to minimize IDW generation. To
minimize the amount of rinsate generated, decontamination activities will only use the volume of
water necessary to decontaminate equipment and personnel. Reusable equipment (such as booties,
high-density polyethylene (HDPE) sheeting, and metal spoons) will be utilized and decontaminated
for future use, whenever possible. The use of disposable equipment will be eliminated, where
feasible. Any IDW generated, such as disposable sampling equipment, decontamination rinsate, and
PPE will be segregated to the greatest extent possible to minimize the generation of hazardous,
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radioactive, and/or mixed waste. IDW may also be decontaminated to facilitate sanitary disposal, if

possible.

52 Potential Waste Streams

Potentially contaminated waste generated during the investigation activities will be managed in
separate waste streams which include:

+ Debris and associated trace amounts of soil

* PPE; nonreusable sampling equipment (e.g., plastic, aluminum foil); and plastic or HDPE
sheeting (i.e., from equipment linings, decontamination areas, hazardous waste accumulation
areas [HWAAs], soil staging areas, sample preparation areas, and beneath sampling
equipment)

* Decontamination rinsate

e Septic tank residues

e TPH field-screening residues

» Soil and/or debris associated with closure activities

Waste will be traceable to its source and individual samples; this information will be recorded in the
waste management logbook.

5.3 Management of Remediation and Investigation-Derived Waste

Management requirements for nonhazardous (i.e., solid/sanitary), hydrocarbon, hazardous, LLW, and
mixed waste are discussed in the following sections. The IDW generated will be managed as
potentially hazardous waste and potentially radioactive waste until laboratory results indicate either
the presence or absence of RCRA-regulated constituents and/or radioactive constituents, respectively.
Applicable waste management regulations and requirements are liSedularb-1

Generally, remediation waste will be characterized prior to generation. Once a waste stream is
characterized, a disposal location will be selected. The waste will be packaged based on the waste
acceptance criteria specified by the disposal location, transportation requirements, and logistics.
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Table 5-1
Waste Management Regulations and Requirements
Waste Type Federgl Additional Requirements
Regulation
Nonhazardous (solid/sanitary) NA NRS 444.440 - 444.6202
NAC 444.570 - 444.7499°
Landfill Permit*
Hydrocarbon NA NAC 445A.2272°
Landfill Permit**
Hazardous RCRA NRS 459.400 - 459.600¢
NAC 444.850 - 444.8746°
POC'
Low-Level Radioactive NA DOE Orders and NTSWAC?Y
Mixed RCRA NTSWACY
POC'

2Nevada Revised Statutes (NRS, 1999a)

®Nevada Administrative Code (NAC, 2000b)

°Nevada Administrative Code (NAC, 2000d)

dNevada Revised Statutes (NRS, 1999b)

®Nevada Administrative Code (NAC, 2000c)

'Performance Objective for the Certification of Nonradioactive Hazardous Waste (BN, 1995)
9Nevada Test Site Waste Acceptance Criteria, Rev. 3 (DOE/NV, 2000b)

*Area 9, U10c Crater

**Area 6, Hydrocarbon Landfill

NA = Not Applicable

5.3.1 Nonhazardous Waste (Solid/Sanitary)

Sanitary waste not directly associated with sampling activities typically consists of plastic, food, and
paper products. Thiswaste will be contained in plastic bags and transported to an approved solid
waste management unit.

5.3.2 Hydrocarbon Waste

The action level for soil contaminated with hydrocarbonsis 100 mg/kg in the State of Nevada
(NAC, 2000d). Soilsand associated IDW with TPH levels above 100 mg/kg and containing
RCRA -regulated constituents below regulatory limits shall be managed as hydrocarbon waste and
disposed of in accordance with al applicable regulations.
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5.3.3 Hazardous Waste

Suspected hazardous waste will be managed in accordance with RCRA and State of Nevada
hazardous waste management regulations and interpreted asfollows. Suspected hazardous waste will
be placed in containers that meet DOT specifications in accordance with 49 Code of Federal
Regulations (CFR), Part 178 (CFR, 1999c). Container markings and field records will allow wastes
to be traceable back to the source. Additionally, waste may be directly sampled for characterization
purposes. The type of container used will be appropriate for the particular waste in storage, as
specified in 40 CFR 265.172 (CFR 1999a). No incompatible waste is expected to be generated,
however, if incompatible waste is encountered in the field, it will be managed in accordance with

40 CFR 265.177 (CFR, 1999b).

Hazardous waste will be characterized in accordance with the requirements of 40 CFR 261

(CFR, 2000). Characterization will be based on analytical data, FSRs, process knowledge, or a

combination thereof. Containerized wastes pending characterization will be identified with “Pending
Analysis” markings until their regulatory status can be determined. Depending on the nature and
amount of waste generated, waste management control areas may be established, such as a Satellite
Accumulation Area (SAA) or HWAA.

Waste that is determined to be hazardous will be transported to the Area 5 Hazardous Waste Storage
Unit or shipped directly to a licensed treatment storage and disposal facility within fifteen days from
the completion of its characterization. If transportation cannot be completed within fifteen days, a
schedule indicating the shipment date will be provided to NDEP. Characterization is deemed
complete once all data relating to the IDW has been validated, reviewed, and a waste characterization
report finalized. When shipped off-site, hazardous waste will be transported by a licensed hazardous
waste hauler and accompanied by a Uniform Hazardous Waste Manifest in accordance with DOT
shipping requirements. A copy of the manifest will be provided to the NDEP in accordance with

State of Nevada regulatory requirements.

At a minimum, hazardous waste (which may contain rinsate) generated during this investigation will
comply with theNevada Test Ste Performance Objective for Certification of Nonradioactive
Hazardous Waste (BN, 1995).
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5.3.4 Low-Level Radioactive Waste

Low-level radioactive wastes are not expected to be generated. However, any LLW generated will be
managed and characterized in accordance with DOE Orders and the requirements of the Nevada Test
Ste Waste Acceptance Criteria (NTSWAC) (DOE/NV, 2000b) and the ITLV Waste Certification
Program Plan. Characterization will be based on analytical data, FSRS, process knowledge, or a
combination thereof. Potentially contaminated | DW, such as PPE, will be placed in clear plastic bags
marked with the date and the associated sample locations and/or sample numbers. The plastic bags
and any other LLW, such as containerized soil, will be placed in marked packages meeting DOT
specifications and locked or fitted with tamper-indicating devices. The waste will be staged at a
designated HWAA/Radioactive Controlled Area or a HWAA/Radioactive Materials Area pending
disposal in accordance with NTSWAC requirements (DOE/NV, 2000b). Drums will be marked
“Radioactive Material Pending Analysis” until a final waste determination can be made.

Rinsate from decontamination activities may be analyzed to determine final disposition. Gross alpha
and gross beta analysis may be performed on rinsate samples and the results will be used to determine
final disposition. Additionally, the soil characterization results may be applied to the rinsate as part

of the determination of final disposition. If rinsate is categorized as LLW, it will be solidified prior to
NTSWAC certification activities and disposed of at a NTS Radioactive Waste Management

Site (RWMS). Other disposal alternatives not requiring solidification may be available after the

waste is generated and specific characteristics of the waste are known.

Any waste to be disposed of in LLW landfills at the NTS will be characterized in accordance with the
requirements of the NTSWAC and the contractor-specific waste certification program plan and
implementing procedures.

5.3.5 Mixed Waste

Mixed waste is a combination of hazardous and radioactive waste. If generated, this waste will be
managed in accordance with RCRA (CFR, 2000) and NAC regulations (NAC, 2000a), as well as
DOE requirements for radioactive waste. Where there is a conflict in regulations or requirements, the
most stringent shall apply. For example, the accumulation time limit and weekly inspections per
RCRA regulations will be applied to mixed waste even though it is not required for radioactive waste.
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Conversely, while RCRA does not require documented traceability, the NTSWAC for LLW does;
therefore, traceability shall be documented.

In general, mixed waste will be managed in the same manner as hazardous waste with added

mandatory radioactive waste management program requirements. Suspected mixed waste will be

managed in accordance with applicable regulations, requirements, and ITLV standard practices.

Containers will be marked with the words “Waste Pending Analysis,” pending characterization.
However, once the waste determination is made, mixed waste shall be transported via an approved
hazardous waste hauler to tH&S transuranic waste storage pad for storage pending treatment or
disposal. Mixed waste with hazardous waste constituents meeting land disposal restrictions may be
disposed of at the Area 5 RWMS. Mixed waste not meeting land disposal restugtiorguire
development of a treatment plan under the requirements of the Mutual Consent Order between DOE
and the State of Nevada (NRS, 1999Db).

5.4  Analysis Required for the Disposal of IDW

Additional analytical data may be required to characterize the IDW (e.g., TCLP analysis on septic
tank residues). These analyses will support waste classification to meet the waste acceptance criteria
prior to the disposal at on-site NTS and off-site locations. Each of the CASs has been reviewed to
ensure that sufficient analyses to support IDW disposal have been planned. The analyses required for
IDW are summarized ifiable 5-2 Samples submitted for laboratory analysis will be analyzed
according torable 6-2 Rinsate generated during the investigation may be analyzed for any or all

COPCs, based on site characterization analytical data.
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Table 5-2
Analysis Required for the Disposal of IDW
Corrective Action Site Isoto_plc Isotor_)lc Percent of
Uranium Plutonium Samples
CAS 03-04-01 required required 10%
Area 3 Change House Septic System
CAS 03-09-01 required required 10%
Mud Pit Spill Over
CAS 03-09-03 required required 10%
Mud Pit
CAS 03-09-04 required required 10%
Mud Pit
CAS 03-09-05 required required 10%
Mud Pit
CAS 20-16-01 required required 10%
Landfill
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6.0 Quality Assurance/Quality Control

The overall objective of the closure activities described in this SAFER Plan isto collect accurate and
defensible data to support the selection and implementation of a closure alternative for each CASin
CAU 356. The following two sections discuss the collection of required QC samplesin the field and
QA requirements for laboratory/analytical datato achieve closure. Unless otherwise stated in this
SAFER plan or required by the results of the DQO process (see Appendix A), this investigation will
adhereto the Industrial Sites QAPP (DOE/NV, 1996b).

6.1 Quality Control Field Sampling Activities

Field QC sampleswill be collected in accordance with established procedures. Field QC samplesare
collected and analyzed to aid in determining the validity of sample results. The number of required
QC samples depends on the types and number of environmental samples collected. The minimum
frequency of collecting and analyzing QC samples for this investigation, as determined in the DQO
process, include:

Trip blanks (1 per sample cooler containing VOC environmental samples)

« Equipment blanks (1 per sampling event for each type of decontamination procedure)

« Source blanks (1 per lot of source material that contacts sampled media)

* Field duplicates (1 per 20 environmental samples or 1 per CAS if less than 20 collected)
* Field blanks (1 per 20 environmental samples)

» Matrix spike/matrix spike duplicate (MS/MSD) (1 per 20 environmental samples or 1 per
CAS per matrix if less than 20 collected)

Additional QC samples may be submitted based on site conditions at the discretion of the Site
Supervisor. Field quality control samples shall be analyzed using the same analytical procedures
implemented for environmental samples. The results of the QC sample analyses will be included in
the analytical report. Additional details regarding field QC samples are available in the Industrial
Sites QAPP (DOE/NV, 1996b).
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6.2 Laboratory/Analytical Quality Assurance
Criteriafor Phase |, Phasell, and, if necessary, clean closure (as stated in the DQOs [Appendix A])
require laboratory analysis be conducted for samples used in decision making to provide a
guantitative measurement of any COCs present. Rigorous QA/QC will be implemented for all
laboratory samples and includes documentation, data verification, and validation of analytical results,

and meeting the requirements of data quality indicators as they relate to laboratory analysis.

Data verification and validation will be performed in accordance with the Industrial Sites QAPP
(DOE/NV, 1996b) and this SAFER Plan. All laboratory data from samples collected and analyzed
will be evaluated for data quality according to EPA Functional Guidelines (EPA, 1994a and 1999).
The datawill be reviewed to ensure that all critical samples were appropriately collected and
anayzed, and the results passed data validation criteria. Validated data, whether estimated

(i.e., J-qudlified) or not, will be assessed to determine if they meet the DQOs of the investigation and
the performance criteriafor the DQIs. The results of this assessment will be documented in the
closure report. If the DQOs were not met, corrective actions will be evaluated, selected, and

implemented (e.g., refine conceptual site model or resampleto fill data gaps).

Data quality indicators are qualitative and quantitative statements that specify the data requirements
for aproject and include precision, accuracy, representativeness, completeness, and comparability. In
addition, sensitivity has been included as aDQI for laboratory analysis. The performance criteriafor
each indicator has been selected based on the intended use of the data, current field and anal ytical
procedures, and instrumentation. Precision and accuracy goals have been standardized for both
organic and inorganic analytes for analytical laboratories under the EPA Contract Laboratory
Program (CLP) (EPA, 19884, 1988b). Laboratory quality control samples used to measure precision
and accuracy of analytical procedures shall be analyzed using the same analytical procedures
implemented for environmental samples. Additional details regarding DQIs and laboratory QC
samples are available in the Industrial Sites QAPP (DOE/NV, 1996b).

Table 6-1 provides the established performance criteriafor each of the DQIs and the impacts to the
decision if the criteriaare not met. The Industrial Sites QAPP (DOE/NV, 1996b) documents the
actions to be taken to correct conditions that adversely affect data quality both in the field and the
laboratory. Any deficiencies noted during the investigation that renders the data quality unacceptable

will be documented in the closure report.
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Laboratory/Analytical Data Quality Indicators

Data Quality oo Impact on Decision if Performance
. Performance Criteria . .
Indicator Criteria Not Met
Precision Variations between duplicates (field and lab) and Estimated data within sample delivery group (SDG)
original sample should not exceed analytical will be evaluated for its usability. If data determined
method-specific criteria listed in Table 6-2. not usable, then data will not be used in decision,
and completeness criteria will not be met.
Accuracy Laboratory control sample results and matrix spike Estimated data within SDG will be evaluated for its
results should be within analytical method-specific usability. If estimated data is biased high or
criteria listed in Table 6-2. conservative, the data may be used in decision. If
estimated data is biased low and below the decision
threshold, the data may not be used in decision and
completeness criteria may not be met.
Sensitivity Detection limits of laboratory instruments must be Cannot determine if COCs are present at levels of
less then action level for COC. concern, thereby investigation objectives cannot be
met.
100% of samples submitted to laboratory Cannot make decision on whether COCs are present
Phase | 100% of requested analyses conducted with high confidence.

Completeness

100% of critical analytes to be valid®
80% of noncritical analytes to be valid

Phase Il
Completeness

100% of samples submitted to laboratory
100% of requested analyses conducted

100% of critical analytes to be valid®
80% of noncritical analytes to be valid

Decision of whether or not extent of contamination
has been bounded cannot be determined.

Clean Closure
Completeness

100% of samples submitted to laboratory
100% of requested analyses conducted

100% of critical analytes to be valid®
80% of noncritical analytes to be valid

Decision of whether or not COCs remain in soil
cannot be determined.

Comparability

Equivalent samples analyzed using same analytical
methods, the same units of measurement and
detection limits must be used for like analyses.

Inability to use data compiled in previous phases.

Representativeness

Correct analytical method performed for appropriate
COPC; valid data reflects appropriate target
population.

Cannot identify COC or estimate concentration of
COC,; therefore, cannot make decision(s) on target
population.

Critical analytes are those analytes most likely present in the target population at concentrations of concern and have been
identified through process knowledge of similar sites and historical documentation. Critical analytes for Phase | mud pit
samples are TPH-diesel, PCBs, and chromium. Critical analytes for Phase | septic system samples are lead, PCBs, and
solvents. Phase Il critical samples will be determined based on Phase | analytical results.
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Table 6-2
Laboratory Chemical, Toxicity Characteristic Leaching Procedure, and
Radiochemistry Analytical Requirements for Industrial Sites
(Page 1 of 4)

Parameter or Medium or Analytical Minimum Reporting RCRAV'\_/':SZtZrdOUS Relative Percent | Percent Recovery
i i i i a b
Analyte Matrix Method Limit Regulatory Limit Difference (RPD) (%R)
ORGANICS
Total Volatge Organic Water 82608° An:ﬁi};{[’:;'f'c Not Applicable 14 61-145
Compounds (VOCs) Soil quantitation limits® (NA) 24° 59-172°
Toxicity Characteristic
Leaching Procedure (TCLP)
VOCs
Benzene 0.050 mg/L* 0.5mg/L
Carbon d ¢
Tetrachloride 0.050 mg/L' 0.5mg/L
Chlorobenzene 0.050 mg/L* 100 mg/L’
Chloroform 0.050 mg/L* 6 mg/L'
1,2-Dichloroethane Aqueous 1311/8260B° 0.050 mg/L* 0.5 mg/L 14¢ 61-145°
1,1-Dichloroethene 0.050 mg/L* 0.7 mg/L'
Methyl Ethyl Ketone 0.050 mg/L¢ 200 mg/L'
Tetrachloroethene 0.050 mg/L* 0.7 mg/L'
Trichloroethene 0.050 mg/L* 0.5 mg/L'
Vinyl Chloride 0.050 mg/L* 0.2 mg/L'
Total Semivolatile Organic Water Analyte-specific 50° 9-127°
Compounds (SVOCs) i 8270C* estimated NA
p Sail quantitation limits® 50° 11-142
TCLP SVOCs
o-Cresol 0.10 mg/L* 200 mg/L'
m-Cresol 0.10 mg/L* 200 mg/L'
p-Cresol 0.10 mg/L* 200 mg/L'
Cresol (total) 0.30 mg/L* 200 mg/L'
1,4-Dichloro- d f
benzene 0.10 mg/L 7.5 mg/L
2,4-Dinitrotoluene 0.10 mg/L¢ 0.13 mg/Lf
Hexachloro- d ¢
benzene 0.10 mg/L 0.13 mg/L
Hexachloro-
butadiene Aqueous 1311/8270C° 0.10 mg/L* 0.5 mg/L’ 50° 50° 9-127¢
Hexachloro- d ¢
ethane 0.10 mg/L 3 mg/L
Nitrobenzene 0.10 mg/L* 2 mg/L'
Pe’;ﬁggé‘;m' 0.50 mg/L* 100 mg/L'
Pyridine 0.10 mg/L* 5 mg/L'
2'4'5;; :ncgl'om' 0.10 mg/L* 400 mg/L'
2,4,6-Trichloro- q ¢
phenol 0.10 mg/L 2 mg/L
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Laboratory Chemical, Toxicity Characteristic Leaching Procedure, and
Radiochemistry Analytical Requirements for Industrial Sites

(Page 2 of 4)

Parameter or Medium or Analytical Minimum Reporting RCRAV'\_/':SZtZrdOUS Relative Percent | Percent Recovery
1 imi i a b
Analyte Matrix Method Limit Regulatory Limit Different (RPD) (%R)
TCLP SVOCs
Water Analyte-specific 27¢ 38-131°
Total . Contract Required
Pesticides Soil 80B1A Quantitation Limits NA 50° 23.139°
(CRQL)®
TCLP
Pesticides
Chlordane 0.0005 mg/L® 0.03 mg/L'
Endrin 0.001 mg/L® 0.02 mg/L'
Heptachlor 0.0005 mg/L® 0.008 mg/L'
Heptachlor . ¢
Epoxide Aqueous 1311/8081A° 0.0005 mg/L 0.008 mg/L 27° 38-131°
gamma-BHC . ¢
(Lindane) 0.0005 mg/L 0.4 mg/L
Methoxychlor 0.005 mg/L® 10 mg/L'
Toxaphene 0.05 mg/L® 0.5 mg/L'
Polychlorinated Biphenyls Water . Analyte-specific g g
(PCBs) Soi 8082 (CRQLY* NA Lab-specific Lab-specific
Total Water 1.3 pg/L® " "
L 8151A° NA Lab-specific? Lab-specific?
Herbicides Soil 66 pg/kg® p p
TCLP
Herbicides
2,4-D 0.002 mg/L® 10 mg/L' B B
Aqueous 1311/8151A° Lab-specific? Lab-specific?
2,45-TP 0.00075 mg/L® 1 mg/L'
Water h
Gasoline 0.1mglL
Total Petrole(t_lrn;:)ydrocarbons Soil Gasoline | 8158 modified® 0.5 mg/kg" NA Lab-specific? Lab-specific?
Water Diesel 0.5 mg/L"
Soil Diesel 25 mg/kg"
. Water 14 pg/L® ” -
Explosives - 8330° NA Lab-specific? Lab-specific?
Soil 2.2 mg/kg®
i ioxi Water 0.05 pg/L®
PolychlonnFated Dioxins and - 8280A/8290° NA Lab-specific? Lab-specific®
urans Soil 5 pg/kg®
INORGANICS
Total Resource Conservation
and Recovery Act (RCRA)
Metals
) Water 6010B° 10 pg/L™
Arsenic -
Soil 6010B° 1 mg/kg™
N/A 20' 75-125'
) Water 6010B° 200 pg/L™
Barium -
Soil 6010B° 20 mg/kg™
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Laboratory Chemical, Toxicity Characteristic Leaching Procedure, and
Radiochemistry Analytical Requirements for Industrial Sites

(Page 3 of 4)

Parameter or Medium or Analytical Minimum Reporting RCRAV'\_/':SZtZrdOUS Relative Percent | Percent Recovery
i imi i a b
Analyte Matrix Method Limit Regulatory Limit Different (RPD) (%R)
INORGANICS
Total Resource Conservation
and Recovery Act (RCRA)
Metals
) Water 6010B° 5 pg/L™
Cadmium -
Soil 6010B° 0.5 mg/kg™
) Water 6010B° 10 pg/L™
Chromium -
Sail 6010B° 1 mg/kg™
Water 6010B° 3 pg/L™
Lead -
Soil 6010B° 0.3 mg/kg™
NA 20' 75-125'
Water 7470A° 0.2 ug/L"
Mercury -
Soil T4T71A° 0.1 mg/kg™
) Water 6010B° 5 pg/L™
Selenium -
Sail 6010B° 0.5 mg/kg"
_ Water 6010B° 10 pg/L™
Silver -
Soil 6010B° 1 mg/kg™
Arsenic 0.10 mg/L" 5 mg/L'
Barium 2 mg/L™ 100 mg/L’
Cadmium 0.05 mg/L" 1 mg/L'
Chromium c 0.10 mg/L" 5 mg/L
Aqueous lBll/GOlOBC 20' 75-125
Lead 1311/7470A 0.03 mg/L™ 5 mg/L'
Mercury 0.002 mg/L" 0.2 mg/Lf
Selenium 0.05 mg/L" 1 mg/L'
Silver 0.10 mg/L™ 5 mg/L'
. Water 0.01 mg/L'
Cyanide - 9010B° NA 20' 75-125'
Soil 1.0 mg/kg'
Water 0.4 mg/L®
Sulfide Soil or 9030B/9034° N NA Lab-specific® Lab-specific®
Sediment 10 mg/kg
B Water 9040B° see 40 CFR 261 B B
pH/Corrosivity - NA Lab-specific? Lab-specific?
Soil 9045C° see 40 CFR 261
o Water 1010° Flash 'ZOI,m
Ignitability NA <140°F NA NA
Soil 1030° see 40 CFR 261
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Table 6-2
Laboratory Chemical, Toxicity Characteristic Leaching Procedure, and
Radiochemistry Analytical Requirements for Industrial Sites
(Page 4 of 4)

Parameter or Medium or Analytical Minimum Reporting RCRAVI\-/I:Sztaerdous Relative Percent | Percent Recovery
Analyte Matrix Method Limit Regulatory Limit Different (RPD)? (%R)°
RADIOCHEMISTRY
Gamma-emitting Water EPA 901.1¢ 10 pCi/L (Cs-137)" NA 20
Radionuclides' Soil HASL-300' 0.5 pCilg (Cs-137)" 35
Isotopic Water HASL-300' 0.1 pCilL NA 20
Plutonium’ Soil ASTM C104-90" 0.05 pCilg 35
HASL-300' .
Water 0.2 pCilL 20
Isotopic ASTM D3972-97" p Laboratory Control
Uranium ASL.300 NA Sample Recovery
Soil - 0.1 pCilg 35 80-120
ASTM E1000-90"
Water ASTM D5811-95" 1.0 pCi/lL 20
Strontium - 90! - - NA
Soil HASL-300' 0.5 pCilg 35
Water HASL-300' 0.1 pCi/lL NA 20
Americium - 241 - -
Soil HASL-300' 0.05 pCilg' NA 35
Water EPA 906.0 400 20 Laboratory Control
Sample Recovery
- 0,
Tritium’ ) ) NA 80-120%
Soil (Sludge) PAI 754/704° 1 pCilg 20 o
Matrix Spike
Recovery 61-140%

2 RPD is used to Calculate Precision
Precision is estimated from the relative percent difference of the concentrations measured for the matrix spike and matrix spike duplicate or of
laboratory, or field duplicates of unspiked samples. lItis calculated by: RPD =100 x {(|C,-C,|)/[(C,+C,)/2]}, where C, = Concentration of the analyte in
the first sample aliquot, C, = Concentration of the analyte in the second sample aliquot.

" %R is used to Calculate Accuracy
Accuracy is assessed from the recovery of analytes spiked into a blank or sample matrix of interest, or from the recovery of surrogate compounds
spiked into each sample. The recovery of each spiked analyte is calculated by: %R =100 x (C.-C /C,), where C, = Concentration of the analyte in the
spiked sample, C, = Concentration of the analyte in the unspiked sample, C, = Concentration increase that should result from spiking the sample

¢ U.S. Environmental Protection Agency (EPA) Test Methods for Evaluating Solid Waste, 3rd Edition, Parts 1-4, SW-846 CD ROM Washington, DC
(EPA, 1996)

¢ Estimated Quantitation Limit as given in SW-846 (EPA, 1996)

¢ EPA Contract Laboratory Program Statement of Work for Organic Analysis (EPA, 1988b; 1991; and 1994c)

" Title 40 Code of Federal Regulations Part 261 “Identification and Listing of Hazardous Waste” (CFR, 2000)

9 In-House Generated RPD and %R Performance Criteria
It is necessary for laboratories to develop in-house performance criteria and compare them to those in the methods. The laboratory begins by
analyzing 15-20 samples of each matrix and calculating the mean %R for each analyte. The standard deviation (SD) of each %R is then calculated,
and the warning and control limits for each analyte are established at + 2 SD and + 3 SD from the mean, respectively. If the warning limit is exceeded
during the analysis of any sample delivery group (SDG), the laboratory institutes corrective action to bring the analytical system back into control. If
the control limit is exceeded, the sample results for that SDG are considered unacceptable. These limits are reviewed after every quarter and are
updated when necessary. The laboratory tracks trends in both performance and control limits by the use of control charts. The laboratory’s
compliance with these requirements is confirmed as part of an annual laboratory audit. Similar procedures are followed in order to generate
acceptance criteria for precision measurements

" Industrial Sites Quality Assurance Project Plan (DOE/NV, 1996)

' EPA Contract Laboratory Program Statement of Work for Inorganic Analysis (EPA, 1988a; 1994b; and 1995)

J Isotopic minimum detectable concentrations are defined during the DQO process and specified in the CAIP as applicable

¥ Prescribed Procedures for Measurements of Radioactivity in Drinking Water, EPA-600/4-80-032 (EPA, 1980)

! Manual of Environmental Measurements Laboratory Procedures, HASL-300 (DOE, 1997)

™ Since each gamma emitter has a unique detection limit, the measurement sensitivity will be specified relative to Cs-137.

" American Society for Testing and Materials

° Laboratory specific method (PAI, 1999)

Definitions:

ung/kg = Microgram(s) per kilogram
mg/kg = Milligram(s) per kilogram
pCi/L = Picocurie(s) per liter

mg/L = Milligram(s) per liter

pCi/g = Picocurie(s) per gram
ug/L = Microgram(s) per liter
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A.1.0 DQO Overview

The DQO process is a strategic planning approach based on the scientific method that is used to
prepare for a site characterization data collection activity (EPA, 2000a). The DQOs are designed to
ensure that the data collected will provide sufficient and reliable information to identify, evaluate, and
technically defend the chosen corrective action. Because the investigation of CAU 356 will occur in
two phases, separate DQOs for each phase have been developed. Step 1, State the Problem, has
elements common to both phases of the investigation; therefore, Step 1 will not be repeated for each
phase. Theremaining Steps 2 through 7 will be specific to each phase.

There is sufficient information and process knowledge from similar sites about the nature and extent
of contamination at the six CASsto recommend closure of CAU 356 using the SAFER plan process
(FFACO, 1996). The CAU 356 investigation will be based on the DQOs developed by
representatives of NDEP and National Nuclear Security Administration Nevada Operations

Office (NNSA/NV). Phasel of thisinvestigation will determine if COPCs are present in
concentrations exceeding PALs. If COPCs are present above PALS, a Phase |1 investigation will be
implemented to determine the extent of contamination to support a corrective action alternative for

closure.

A.1.1 DQO Planning Team

The DQO planning team for the FFACO-required DQO Kickoff Meeting consists of representatives
from ITLV, NNSA/NV, Bechtel Nevada (BN), and NDEP. Table A.1-1 lists the representatives from
each organization in attendance for the May 8, 2001, meeting. The primary decision makers include
representatives from NNSA/NV and NDEP. Decision makers will receive notifications as work

progresses and when decision points are reached within the SAFER process.

A.1.2 Background

Six CASs comprise CAU 356, Mud Pits and Disposal Sites. Five of the sites are located within
Area 3 of the NTS, whilethe sixth siteislocated in Area20. Thesix CASs are:

» CAS 03-04-01, Area 3 Change House Septic System
* CAS 03-09-01, Mud Pit Spill Over
» CAS 03-09-03, Mud Pit



Table A.1-1

DQO Meeting Participants

Meeting Date

Participant Affiliation Meeting
05/08/2001
Dawn Arnold ITLV X
Rob Boehlecke ITLV X
Kevin Cabble NNSA/NV X
Wolf Exner ITLV X
Thomas Fitzmaurice BN X
Terrylynn Foley ITLV X
Syl Hersh ITLV X
Boyd Imai ITLV X
Brad Jackson BN X
Jeff Johnson ITLV X
R. Lynn Kidman ITLV X
Jodi Markowsky ITLV X
Mike McKinnon NDEP X
Steve Nacht BN X
Greg Raab NDEP X
Jeff Smith BN X
Julie Snelling-Young ITLV X
Milinka Watson-Garrett ITLV X
Jeanne Wightman ITLV X
Lowell Wille ITLV X
John Wong NDEP X

BN - Bechtel Nevada

NNSA/NV - National Nuclear Security Administration Nevada Operations Office

ITLV - IT Corporation, Las Vegas Office

NDEP - Nevada Division of Environmental Protection
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« CAS 03-09-04, Mud Pit
« CAS 03-09-05, Mud Pit
e CAS 20-16-01, Landfill
e CAS 20-22-21, Drums

The May 8, 2001, DQO meeting provided brief descriptions of each CAS to acquaint the planning
team with the environmental problem identified at CAU 356 (copies of the presentation are available
in project files). Background data for each CAS is provided in more detddton 2.0of the

SAFER Plan. Existing references that were reviewed and are the primary source for the background
information are provided iBection 7.0of the SAFER Plan an8lection A.4.0

A.1.3 Conceptual Site Model

The historical background information provided in the DQO meetingSastion 2.(f the SAFER

Plan were used to develop CSMs for CAU 356. The CSM describes the most probable scenario for
current conditions at each site and defines the assumptions that are the basis for identifying
appropriate sampling strategy and data collection methods. An accurate conceptual site model is
important as it serves as the basis for all subsequent inputs and decisions throughout the DQO
process. Two separate CSMs have been developed for CAU 356: one CSM for the septic system and
a second model that describes the mud pits and mud disposal landfill.

A.1.3.1 CSM for Mud Pits and Landfill

The basis for developing this CSM was process knowledge and historical reégrad®s A.1-land

A.1-2 show a generalized representation of the CSM constructed for the mud pits and the mud
disposal landfill, respectively. These diagrams show known and suspected locations of contaminants
and potential pathways for physical transpdithe following text accompanies the CSM diagram in

relating information and assumptions that are used in developing the CSM:

« The COPC:s, if present, are associated with the (1) disposal of used drilling mud and
wastewater in the mud pits and mud disposal landfill, and (2) potential effluent discharge from
truck dumping activities. Mud and subsurface soils are the affected media within each mud
pit and the mud disposal landfill. The volume of any particular contaminant in the drilling
fluid effluent is unknown.

* Potential contaminants listed below are associated with the discharged effluent into the mud
pits:
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- Additives (e.g., polymers, chelating agents, diesel) used in mud and drilling fluids during
drilling activities (LANL, 1991; Wuellner, 1994; Rowe, 2001).

- Fuels, grease, motor oil, and hydraulic fluids are compounds that may have leaked from
trucks and discharged into the mud pit effluent stream (Wilkes, 2000a; Witt, 2000a).

- Radionuclide contamination is not expected at these CASs based on historical information;
however, the potential still exists based on process knowledge of the activities conducted
in Area 3 and Area 20 of the NTS (i.e., underground nuclear testing). The primary
radioisotopes that could be expected, if present, are cesium-137, tritium, and strontium-90
(Adams, 2000).

Diesel within drilling muds is expected to be the primary COPC with the greatest potential for
concentrations above action levels, based on interviews (Wilkes, 2000a; Witt, 2000a) and
process knowledge gained from similar investigations of mud pits (e.g., CNTA)

(DOE/NV, 1999c¢ and 1999d). Random dumping of constituents is considered minimal.

Recirculation processes within the mud pits enhance volatilization of VOCs, thereby reducing
the potential concentrations of any VOCs that may be present.

1997 sample results at the four mud pit CASs indicated detections of VOCs, SVOCs, RCRA
metals, TPH, and radionuclides. None of the results exceeded action levels or background,
except for arsenic which was above action levels but within NTS background levels
(Bordelois, 1998a,b, and c; Forsgren, 1998).

While contaminants within a system may be present at locations throughout the system, they
will tend to be present in higher concentrations at particular locations within the system based
on distinguishing physical characteristics of the contaminants. For example, petroleum-based
fuels in the mud slurry would tend to be found in higher concentrations near the surface and
lower concentrations near the bottom of the mud pits (DOE/NV, 1997). Other distinguishing
characteristics of contaminants such as high or low solubility, high or low density, and large
or small particle size can also be used to draw inferences on the locations within the mud pit
system where they could be expected to be present at higher concentrations. Sampling in
these preferential locations will increase the probability of detecting contamination if
contamination is present anywhere within the system. The following four areas represent the
preferential locations within the mud pit system:

- Near the surface and near the influent (recharge) location
- At the bottom of the pit near the influent location
- Near the surface at the lowest surface elevation

- At the lowest elevation of the pit bottom



CAU 356 SAFER
Appendix A
Revision: 0
Date: 08/21/2001
Page A-7 of A-47
« Infiltration of COPCs are assumed to be limited to less than 10 ft vertically and 5 ft laterally

based on past investigations of several mud pits (DOE/NV, 1999c and 1999d).

- Itis assumed that the mud pits and the mud disposal landfill are not lined with an
engineered liner. In the absence of a physical barrier below the mud, downward vertical
migration will predominant over lateral migration. However, bentonite clay has a low
hydraulic conductivity and a high adsorption capacity which binds constituents and inhibits
migration into subsurface soils. Bentonite clay is commonly used as a pond liner to
prevent infiltration of water into underlying units. Vertical migration is also currently
limited because the mud pits are dry and potential evaporation exceeds precipitation.

- The densely welded volcanic tuff units that underlie the crater mud pitipee A.1-)
tend to be highly fractured with increased transmissivity (USGS, 1970 and 1973). The
underground nuclear test (i.e., Pipkin) conducted at U20b induced additional fracturing of
these units and a surface crater. These densely welded tuffs provide preferential pathways
to groundwater; however, there are factors that inhibit the migration of any COCs present
in the mud to groundwater. The highly adsorptive nature of mud (i.e., bentonite) binds the
contaminant and inhibits the migration of constituents as previously discussed in this CSM;
also, bentonite is commonly used as natural pond liners to prevent infiltration, and would
create seals within fractures underlying the mud limiting infiltration of precipitation.

- Contamination, if present, confined laterally to the historical and physical boundaries of
each site such as the berms of each mud pit or the U20B crater. Lateral contamination of
the mud spill at CAS 03-09-01 is not expected to extend past the edge of the visible mud
layer. Primarily unsaturated conditions due to arid climate limit the potential for lateral
migration into surrounding soils.

A.1.3.2 Septic System CSM

The basis for developing this CSM was process knowledge and historical records. Historical
information indicates this CAS follows the general conceptual site model described in the Leachfield
Work Plan. Figure A.1-3shows a generalized representation of the CSM constructed for the septic
system. This diagram shows known and suspected locations of contaminants and potential pathways
for physical transportThe following text accompanies the CSM diagram in relating information and
assumptions that are used in developing the CSM:

* The affected media are liquid and sludge/sediment within distribution structures, and surface
and subsurface soils in proximity of the collection and distribution lines. The sources and
types of potential constituents into the septic system effluent are:

- Sanitary waste from restroom facilities located within identified source buildings.
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- Copper, duminum, lead cuttings, lead paint, cutting oils, degreasers and solvents used in
the Machine Shop and Storage facilities (H&N, 1988; Marshall 2001a and 2001b;

REECo, 1967; Rogers, 2001).
- Liguid ammonia from blueprinting activities (RSN 1995; Racine, 2001).

- The system was in use from around 1962 to 1991, when the system was abandoned
(H&N, 1962; Haworth, 1991). No historical data was identified to indicate the lines were
capped to prevent unauthorized discharge. Recent site visits confirm several drains from
contributing buildings appear open and accessible (1T, 2001).

- Radionuclide contamination is not expected at this CAS based on historical information;
however, the potential still exists based on process knowledge of the activities conducted
in Area 3 (i.e., underground nuclear testing).

Previous investigations of septic tanks at the NTS (REECo, 1995) found that COPCs were
generally observed in septic tanks at higher concentrations than in leachfield soils.

Within the leachfield, soil immediately beneath leachfield distribution lines usually show the
highest concentration of COPCs (DOE/NV, 1998). This assumption holds for the abandoned
leachfield; however, saturated conditions at the currently fenced leachfield may have allowed
soluble constituents and any liquid phase to migrate to the surface. Additionally, a potential
exists for the currently fenced leachfield to have a lagoon-type configuration instead of the
typical leachfield configuration with distribution box and distribution lines. A lagoon
configuration with an outfall pipe changes the distribution of COPCs to directly beneath the
discharge end of the outfall pipe and the bottom of the lagoon where contaminants would
concentrate due to settling and infiltration/evaporation.

Saturated conditions within the currently fenced leachfield are known to have existed which
contribute to a greater potential for lateral migration and/or overflow versus vertical migration
beyond the spatial boundaries (Haworth, 1990; Watson, 1990). Migration may extend up to
15 ft beyond distal ends of distribution lines (or the bermed edge) of the currently fenced
leachfield. This assumption does not apply for the older, abandoned potential leachfield
where primarily unsaturated conditions are assumed so that lateral migration would be limited
to within 5 ft of distal ends of lines based on previous leachfield investigations

(DOE/NV, 19994, 1999b, and 2000a).

Process knowledge of previous leachfield investigations indicate that vertical migration is not
expected to infiltrate past 10 ft below the native soil interfades assumption applies to
both the fenced leachfield and older, potential leachfield.

No previous sampling, geophysics, or radiological surveys have been identified.
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Below are listed some general CSM elements common to all six CASs:

Groundwater impacts are not expected in Area 3 and Area 20

- Depth to groundwater in Area 3 generally ranges from approximately 1,500 ft bgs at the
south end to 1,885 ft bgs at the north end (DRI, 1988). Within Area 3, the approximated
depth to groundwater is 1,610 ft bgs (Wuellner, 1994).

- Depth to groundwater in Area 20 generally ranges from 1,950 ft to 2,350 ft bgs
(DRI, 1996 and 1988)

Future Land Use: Area 20 is located within the Nuclear Test Zone, while Area 3 is located
within the Nuclear and High Explosive Zone under Alternative 3 (DOE/NV, 1996a). Both

zones include compatible defense and nondefense research, development, and testing projects
and activities. These land-use scenarios limit future uses to industrial activities; therefore,
future residential uses are not considered.

Exposure Scenario: Site workers may be exposed to COCs through oral ingestion, inhalation,
or dermal contact (absorption) of septage and soils due to inadvertent disturbance of
contaminated structures and/or soils.
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A.2.0 Phase | DQOs

This section discusses the DQOs for the Phase | investigation of CAU 356.

A.2.1 Step 1, State the Problem

Hazardous and/or radioactive constituents may be present at CAU 356 at concentrations that could
potentially pose a threat to human health and the environment.

A.2.2 Step 2, Identify the Decision
Determine whether COPCs are present at each CAS.

A.2.2.1 Alternative Actions to the Decision

If COPCs do not exceed PALSs, further assessment of the CASis not required. If PALS are exceeded,
aPhase Il investigation will be conducted at the CAS to further characterize the CAS.

A.2.3 Step 3, Identify the Inputs to the Decision

Historical records indicate the source, general location, and types of potential COCs that could be
expected at CAU 356. However, previous sampling efforts do not accurately define the contaminant
concentrations greater than PALswithin each CAS. In order to resolve the decision, new sample data
must be collected and analyzed following these two criteria: (1) sample in areas most likely to be
contaminated, and (2) the analyses must be sufficient to detect any contamination present within
those samples. Additional biasing factorsto support the sample collection activities and meet thefirst
criterion include configuration of the mud pits and septic system, field-screening methods, and field
observations.

Table A.2-1 lists the information inputs, the source of information for each input, and the proposed
methods to collect the new data. The last column addresses the appropriate QA/QC required for a
particular data collection activity and is determined by the intended use of the resulting datain
decision making.

Other information needs identified for Phase | not directly related to determining if contamination is
present above PALs are also listed in Table A.2-1 and include:
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Information/Data Needs

Source of Information/Data
(e.g., existing or new data)

Proposed Collection Methods

Measurement Quality?

Information needs to meet
Criteria #1: If contamination is
present, it will be sampled

Biasing Factors in Choosing
Sample Locations:

(1) Source and location of
release of COCs

(2) Configuration of mud pit and
landfill

(3) Configuration of septic
system components

(4) Field-screening results

(5) Field observations of surface
and soil conditions

(6) Utilities or other access
problems

(1) Historical records and process knowledge (i.e., CSM)
provide sources of effluent stream and general location

of release of COCs for both mud pits and septic system.

Documented in CSM, no additional data collection
needed.

Qualitative

(2) Lateral boundaries of mud pits known from previous
site visits (Bull, 2001).

Data Need: Collect geophysical data for configuration
of mud pits.

Perform geophysical surveys consisting of electrical
imaging methods prior to sample collection.

Semiquantitative

(3) General configuration of septic system available, but
inconsistencies have been identified.

Data Need: Locate and verify system components.

Locate/verify configuration by excavation with backhoe;
may conduct visual, and/or video, and/or
electromagnetic surveys of distribution pipes to establish
integrity, content, and verify configuration.

Qualitative

(4) Data Need: Possibly field screen soil for TPH at
mud pits only if data from other biasing factors are
insufficient to make decision on sample location.

Data Need: Collect radiological survey data on surface
of mud pits and leachfields.

A gridded area near proposed sample collection points
(based on CSM) within the mud pit may be field
screened for TPH (primary COPC) to help guide the
selection of most appropriate sample to submit to
laboratory (i.e., submit sample with highest
field-screening result).

Perform radiological survey using appropriate
technology for the site to initially screen for presence of
radionuclides.

Semiquantitative

(5) Current field observations are limited due to
tumbleweeds and access restrictions.

Conduct field observations after prefield activities are
complete (e.g., removal of tumbleweeds) and during

) . sample collection. The observations will be documented | Qualitative
Data Need: Collect field observations on surface and ; ! . ) :
o . in the field and may be used in selecting biased sample
subsurface conditions for staining, odor, presence of -
. locations.
debris, etc.
Complete a checklist to document locations of
. . nderground an veground utilities prior to intrusive
(6) Access problems exist at many mud pits and the underground a d ‘abo eground ut > P )
: ) L work. Determine if an alternate sampling technique can
mud disposal landfill. Underground utilities are expected . o .
. ) access sampling location; if not, then determine
in the Area 3 Camp near the septic system. h o
alternate sampling area. Qualitative

Data Need: Document all utilities and access
restrictions in relation to potential sampling areas.

U20b Crater: Personnel can access the crater bottom

by walking down a designated path to be marked prior to
sampling activities. Equipment will be manually carried
or placed on wheeled-skid and hoisted down via ropes.
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Information/Data Needs

Source of Information/Data
(e.g., existing or new data)

Proposed Collection Methods

Measurement Quality?

Continued Criteria #1: If

The culmination of all the biasing data collected
above will aid in determining the areas most likely to
be contaminated anywhere within a CAS.

Mud Pits: Appropriate sampling techniques will be
utilized to collect mud/soil cutting samples at biased
locations within mud pits, and submit to laboratory for
analyses.

contamination is present, it wil . o Septic System: Appropriate technigues will be utilized to Quantitative
be sampled. Data need: Collect samples from affected media in o . o .
. : . collect liquid/sludge/sediment within septic tank and
areas most likely contaminated and submit for laboratory | - "~ . . - .
analysis distribution box (manhole); collect limited number of soil
’ samples within the leachfield(s), and submit to
laboratory for analysis.
Historical records of drilling practices provide general list
of potential contaminants to be expected at mud pits.
Historical records and interviews provide a general list of
potential contaminants from source buildings connected
to septic system.
. Existing sample data from the preliminary assessment . L
Inf N M . E k M.
gr;:;r:;:t;c; Ifecidnst;s“n:t?;n < conducted in 1997 on CAS 03-09-01, 03-09-03, xisting data documented in site background and/CS
resent, it will be detected 03-09-04, and 03-09-05 (Bordelois, 1998a,b, and c; All new samples collected will be analyzed using the
p ’ ’ Forsgren, 1998); VOCs, SVOCs, RCRA metal, TPH, : P . nalyz 9 Quantitative
. . appropriate analytical method provided in Section 6.0 of
and radionuclides were detected but levels were not
. ) o the SAFER Plan.
above PALs, except for arsenic, which was within NTS
Types of analyses .
background concentrations.
Data Need: Submit newly collected sample data to
laboratory and analyze for full suite of COPCs to include
VOCs, SVOCs, RCRA metals, PCBs, TPH, and
radionuclides.
NAC regula_ltlons on c_Ios_ure requirements are k_nown._ Samples will be collected following standard
Data Need: Collect liquid/sludge samples within septic ) .
tank procedures, and submitted for laboratory analysis for
: . . full-sui lysis.
Data Need: Collect and analyze integrity samples u sw?e analysis . )
. ) ) . T Tank dimensions, construction, and septage volume will
Meet NAC requirements for final | adjacent and/or beneath septic tank and distribution o ) . . I
be verified through excavation and observation, and will | Quantitative

closure of septic tank.

box/manhole.

Data Need: Volume of septage in tank for waste
removal, tank dimensions, and construction.

Data Need: Verification samples for any area requiring
soil and/or structure removal.

be documented in field reports.

Septic sludge, if present and sampled, will be submitted
to laboratory for TCLP VOCs, TCLP SVOCs, and TCLP
metals analysis, radionuclides, and coliform.
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Information/Data Needs

Source of Information/Data
(e.g., existing or new data)

Proposed Collection Methods

Measurement Quality?

Waste Management
Requirements

IDW determined through environmental sample results.
Waste will not be considered “listed” unless contrary
information is discovered during the investigation.

N/A

Quantitative

Housekeeping Activities

The types and amount of debris for removal is generally
known through visual observations.

Data need: Collect samples anywhere potentially
hazardous substances may have leaked or if contents
are unknown (e.g., unlabeled drum).

Data need: Collect verification samples for any soil
removal activities associated with housekeeping.

Remove debris and photodocument with notification.

Submit samples to laboratory for full-suite analysis
unless specific COCs can be determined.

Qualitative for
photodocumentation and
Quantitative for analyses

GPS Coordinates

Data Need: Collect Global Positioning System (GPS)
measurements for all sample and screening locations as
well as physical boundaries.

GPS measurements will be collected as points, lines,
and areas in accordance with standard procedures.
GPS measurements will be acquired in a manner
capable of achieving horizontal accuracy of less than
50 centimeters.

Quantitative

%rhis column addresses the measurement quality assigned to all data collection activities, and is determined by the intended use of the resulting data in decision making. The
levels are assigned as quantitative, semiquantitative, and qualitative.
Quantitative: Data measures the quantity or amount of a characteristic or component within the population of interest. These data require the highest level of QA/QC in collection
and measurement systems because the intended use of the data is to resolve primary decisions (i.e., rejecting or accepting the null hypothesis) and/or verifying closure standards
have been met. Laboratory analytical data are usually assigned as quantitative data.
Semiquantitative: Data indirectly measures the quantity or amount of a characteristic or component of interest. Inferences are drawn about the quantity or amount of a
characteristic or component because a correlation has been shown to exist between the indirect measurement and the results from a quantitative measurement. The QA/QC
requirements on semiquantitative collection and measurement systems are high but may not be as rigorous as a quantitative measurement system. Semiquantitative data
contribute to decision making, but are not used alone to resolve primary decisions. The data are often used to guide investigations toward quantitative data collection.
Qualitative: Data identify or describe the characteristics or components of the population of interest. The QA/QC requirements are the least rigorous on data collection methods
and measurement systems. Professional judgement is often used to generate qualitative data. The intended use of the data is for information purposes, to refine conceptual
models, and guide investigations rather than resolve primary decisions. This measurement of quality is typically assigned to historical information and data where QA/QC may be

highly variable or not known.
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Collect GPS coordinates of all sample locations and delineation of boundaries of each CAS
feature (mud pit or leachfield).

Perform housekeeping activities on miscellaneous debris at sites.
Collect data to meet closure requirements for the septic tank under NAC regulations.

Collect waste management information.

A.2.3.1 Determine the Basis for Preliminary Action Levels

Laboratory analytical results will be compared to the following PALs to evaluate if COPCs are

present at levels that may pose an unacceptable risk to human health and/or the environment and

require a Phase Il investigation:

EPA Region 9 risk-based PRGs for industrial soils (EPA, 2000b)
TPH concentrations above the TPH limit of 100 ppm per the NAC 445A.2272 (NAC, 2000d)

Background concentrations for RCRA metals will be evaluated when natural background
exceeds the PAL (i.e., arsenic). A sediment sampling effort performed by the Nevada Bureau
of Mines and Geology (NBMG, 1998) provides relevant analytical data for numerous metals,
including the eight RCRA metals. Statistical analysis of this data indicate background
concentrations (mean plus two standard deviations) applicable to soil samples collected from
the NTS for investigation of CASs (Moore, 1999).

For COPCs without established PRGs, a similar protocol as EPA Region 9 will be used in
establishing an action level.

The PALs for radionuclides are isotope-specific and defined as the maximum concentration
for that isotope found in environmental samples taken from undisturbed background location
in the vicinity of the NTS, as presented in McArthur and Miller (1989), Atlan-Tech (1992),
and Black and Townsend (1996).

A.2.3.2 Potential Sampling Techniques and Appropriate Analytical Methods

For the initial phase of data collection in the mud pits, biased samples will be collected within the

mud/soil cuttings from locations determined by the criteria discussEabie A.2-1and analyzed.

For the septic system, biased samples will be collected from soll, liquid, and sludge for analysis from

the septic tank, distribution box, and leachfield. Sample collection and handling activities will follow

standard procedures.
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Section 6.0 of the SAFER plan provides the analytical methods and |aboratory requirements

(i.e., detection limits, precision, and accuracy requirements). Specific analyses required for the
disposal of IDW areidentified in Section 5.0 of the SAFER plan. Unless otherwise required by the
results of this DQO and stated in the SAFER plan, thisinvestigation will adhere to the Industrial Sites
QAPP (DOE/NV, 1996b).

A.24  Step 4, Define the Boundaries of the Study

The purpose of this step isto define the target population of interest and specify the spatial and
temporal features of that population that are pertinent for decision making.

A.2.4.1 Define the Target Population

Two target populations have been identified for the mud pits and mud disposal landfill. One
population is the COC concentrations within mud/soil cuttings from the surface to the textural
discontinuity, while the second population consists of COC concentrations in the native soil below

and adjacent to the textural discontinuity.

The target population for the septic system consists of COC concentrations for both the liquid and
sludge phases of the septic tank; sludge/sediment within distribution box/manhole; surface soil above
the leachrock, and soil below and adjacent to the leachrock/native soil interface within the leachfield;
and soil adjacent to/beneath the septic tank and distribution box (e.g., outlet pipe, tank bottom).

A.2.4.2 Determine the Spatial and Temporal Boundaries

Each mud pit is considered geographically independent. The lateral boundaries are defined by the
surrounding berm for each pit, or the fenced edge of a crater regardlessif bermed or not. The mud
disposal landfill geographic boundary is the crater diameter. Each mud pit can be divided into two
strata: (1) surface of mud down to the textural discontinuity (i.e., mud/native soil interface), and
(2) soil below the textural discontinuity down to 10 ft. The same strata apply to the mud disposal
landfill; however, the second strata will be determined by depth to bedrock, which is assumed less
than 5 ft.

Geographic boundaries for the septic system are defined by the structures that comprise the system
components such as the collection line piping, septic tank, manhol e/distribution box, and the
dimensions of leachfield (unknown). The soils within the leachfield can be divided into two strata:
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(2) surface soils down to the top of the leachrock, and (2) soil below the leachrock/native soil

interface to a depth of 10 ft.

Temporal boundaries are those time constraints set up by weather conditions and project schedules
set in baseline. Weather conditionsin Area 20 are an important temporal constraint and require that
investigation activities not be scheduled during winter months. There are no time constraints on
collecting samples as environmental conditions at all sites will not significantly change in the near
future, and conditions would have stabilized over the last 10 to 25 years since the systems were |last
used. Current schedulesfor submitting the SAFER Plan are June 12, 2001, for the Draft SAFER Plan
and August 28, 2001, for the Final SAFER Plan. Field work is currently scheduled to begin in Fiscal
Year 2002.

A.2.4.3 Identify Practical Constraints

The NTS-controlled activities may affect the ability to characterize thissite. Underground utilities
are expected to exist at the Area 3 Camp. Adverse weather conditions and health and safety concerns
may affect thissite, especially for Area20. Certain heath and safety hazards may exist in attempting
to access the pits and septic tank. Area 20 is remote, which may create logistical constraints.

A.2.4.4 Define the Scale of Decision Making

The scales of decision making are defined here so that individual CASs may be advanced to a

Phase Il characterization, if necessary, rather than submitting the entire CAU to aPhase ||
characterization. The decision scale aso allowsfor corrective actions appropriate to each CASrather
than the entire CAU.

Scalefor mud pits. Decision making will be based on each CAS as one unit, such that both pits (if
more than one) are closed in a similar manner, even though only one pit may contain contamination

above PALs. Thisisbased on recirculation processes used during drilling activities.

Scalefor septic system: Decision making will be based on each individual component such as septic
tank versus leachfield soils. This allows greater flexibility in corrective action alternatives for each
component.
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A.2.5 Step 5, Develop a Decision Rule

This step integrates outputs from previous steps with the inputs developed in this step into a decision
rule (“If...then...”) statement. This rule describes the conditions under which possible alternative
actions would be chosen.

A.2.5.1 Specify the Population Parameter

Because the sampling in Phase | is biased towards worst-case concentrations, the population
parameter will be the maximum observed concentration of each COC within the target population(s).

A.2.5.2 Choose an Action Level
Action levels were defined in Step Section A.2.3.L

A.2.5.3 Measurement and Analysis Methods

This step was previously addressed in Stepe®fjon A.2.3.2 The measurement and analysis
methods given isection 6.00f the SAFER Plan are capable of performing over the expected range
of values, and that the detection limit of the measurement method to be used is less than the action
limit for each COPC.

A.2.5.4 Decision Rule

If the maximum observed concentration of any COC of a target population within the decision unit, as
defined in Step 4, exceeds the PALs set in Step 3, then conduct a Phase Il investigation. If the
observed maximum is not greater than PALs, then the decision will be no further action, and a closure
report will be prepared.

A.2.6 Step 6, Specify Tolerable Limits on Decision Errors

The sampling approach for the Phase | investigation relies upon biased samples; therefore, statistical
analysis is not appropriate.

The baseline condition (i.e., null hypothesis) and alternative condition for the Phase | investigation
are:

* Baseline condition - COCs are present above PALs
« Alternative condition - COCs are not present above PALs
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A.2.6.1 False Rejection Decision Error
The faserejection (alphaerror) would mean deciding that COCs are not present when they really are,
increasing risk to human health and environment.

A falsergection decision error (where consequences are more severe) is controlled by meeting the
following two criteria: (1) a high confidence that location selected will identify contamination of
concern if it were present anywhere withinthe CA S, and (2) that analyses conducted will be sufficient

to detect any contamination of concern present in the samples.

To satisfy that the first criterion is met, the Phase | data collection will sample in areas that are most
likely to be contaminated (worst-case) by considering the following characteristics. Source and
location of release, chemical nature and fate properties, physical transport pathways and properties,
and hydrologic drivers. These characteristics were considered during the development of the
conceptual model (see Section A.1.3). Other biasing factors, aslisted in Step 3in Table A.2-1, will
be utilized during the investigation to further ensure that the first criteriais met. To meet the second
criterion, all Phase | samples will be analyzed for a full suite of COPCs. Following established
procedures and QA/QC protects against false negatives.

If the criteria described above are not met, then the investigation will do directly to Phase 11.

A.2.6.2 False Acceptance Decision Error

The false acceptance (beta error) would mean accepting that COCs are present when they are not,
resulting in increased costs for unneeded characterization.

The false acceptance decision error is controlled by protecting against false-positive analytical
results. False-positive results are typically attributed to laboratory errors and sampling/handling
errors. Quality assurance/quality control samples such asfield blanks, trip blanks, |aboratory control
samples, and method blanks should minimize the risk of afalse-positive analytical result. Other
factors are using clean sampling equipment and containers, following established procedures, and the
history of similar sites with low beta errors.
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A.2.6.3 Quality Assurance/Quality Control

Quality control samples will be collected as required by established procedures. The required QC
samplesinclude:

Trip blanks (1 per sample cooler containing VOC environmental samples)

« Equipment blanks (1 per sampling event for each type of decontamination procedure)

e Source blanks (1 per lot for such things as polyurethane bags or direct-push liners)

* Field duplicates (1 per 20 environmental samples or 1 per CAS if less than 20 collected)
* Field blanks (1 per 20 environmental samples)

* Matrix spike/matrix spike duplicate (1 per 20 environmental samples or 1 per CAS per matrix
if less than 20 collected)

Additional QC samples may be submitted based on site conditions.

Quiality data indicators of precision, accuracy, comparability, completeness, and representativeness
are defined in the Industrial Sites QAPP. Site-specific data quality indicators are discussed in more
detail inSection 6.00f the SAFER Plan.

A.2.7 Step 7, Optimize the Design for Obtaining Data
Biased sampling will be conducted at CAU 356 during Phase |. The Phase | sampling strategy targets

worst-case contamination by sampling the septic tank components, mud pits, and mud disposal
landfill at locations with the highest potential for contamination. Process knowledge indicates that
contamination, if any, is confined to the spatial boundaries of the sites.

A.2.7.1 Phasel

The objective of the Phase | investigation strategy is to determine whether COC concentrations are
present above PALs. Laboratory analytical results from this phase will be used to confirm the
presence or absence of COPCs and if the concentrations exceed PALs. If COCs are located within a
CAS, that CAS will be further assessed in a Phase Il investigation. The COPCs determined not to be
present in Phase | will be eliminated for further consideration during a Phase Il characterization

effort. Itis important to note that the target population(s) to be investigated in Phase | are or may be
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different than those in Phase |1; the target populations for this phase are documented in the relevant
sections below.

The biased locations will be selected by the Site Supervisor asfield data are generated
(i.e., geophysics, field-screening results). Additional samples may be collected for waste
management characterization and disposal purposes.

Field-screening may beinstituted in the field to assist in providing an additional semiquantitative
screening measurement of COPC concentrations when other biasing data are insufficient to locate the
areamost likely to be contaminated. These field-screening results will help guide the selection of the
most appropriate sampling location for collection of laboratory samples. Potential field-screening
methods with the respective field-screening level are presented below:

* VOC headspace screening levels are established at 20 ppm or 2.5 times background,
whichever is greater, using a photoionization detector.

* The radiation (alpha/beta) screening level is defined as the mean surficial-background activity
level plus two times the standard deviation of that mean.

* TPH screening levels are established at 100 ppm, using Hanby or other appropriate field test
kit. Soil will be field screened for TPH only at the mud pit/mud landfill sites.

Site preparation activities for each CAS are documented below in the relevant section.

A.2.7.2 CAS 03-04-01, Area 3 Change House Septic System

The sampling strategy for the Area 3 Change House Septic System will be similar to activities
outlined in the Work Plan for Leachfield Corrective Action Units (DOE/NV, 1998). Phase | activities
at this CAS will consist of confirming the configuration of system components and sample collection
of the following target populations: the COC concentrations of liquid and sludge phases of the septic
tank; sludge/sediment within the distribution box/manhole; surface soil above the leachrock and soll
below and adjacent to the leachrock/native soil interface within the leachfield; and soil adjacent
to/beneath the septic tank and distribution box (e.g., outlet pipe, tank bottom).

Site preparation activities will consist of removing tumbleweeds from the leachfield area, inspecting
the surface features of the fenced leachfield, conducting a radiological walkover survey, and locating

and verifying the configuration of the septic system components through intrusive investigation. |If
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additional distribution structures and/or leachfields are identified, they will be inspected for
configuration and sampled in asimilar manner as outlined below. Visual inspection, video surveys,
and/or geophysical surveys may also be conducted to investigate the distribution lines associated with
thisCAS. Excavation using abackhoewill be the primary intrusive investigation technique to expose

al subsurface structures during Phase | activities.

Sampling will be conducted of the septic tank contents and the manhol e/distribution box contents.
Samples of both the liquid and sludge phases from both chambers within the septic tank will be
collected and analyzed, if recoverable. A sediment/soil sample will be collected within the manhole
in an appropriate area as determined by field observations. Additional biased locationsto be sampled
include underlying soil at both the inlet and outlet ends of the septic tank and the identified outlet
end(s) of the manhole/distribution box. To facilitate the closure of the septic tank under NAC
requirements (NAC, 2000a), integrity sampleswill be collected during Phase | in soils adjacent to
and/or beneath the septic tank and manhole/distribution box to confirm releases have not occurred
from these structures. Thetank dimensions, construction, and volume of septage will be documented

for closure purposes.

A minimum of three biased |ocations within each identified leachfield will be sampled for one to two

discrete samples per location. These biased locations will target areas most likely to have been

contaminated by effluent disposal and provide a “worst-case” scenario. These sample results will aid
in confirming whether or not the leachfield component of the septic system requires a Phase Il
investigation. The exact locations within each leachfield will be selected by the Site Supervisor based
upon site characteristics determined through field observations. For the currently fenced leachfield,
samples may potentially consist of soil collected within the top 12 in. of leachfield cover and the first
12 in. of soil immediately beneath the leachrock base. Only the surface sample will be collected if
field observations indicate that distribution lines and leachrock are not present at this leachfield. If
the presence of the second, abandoned leachfield is confirmed, only one sample per location will be
collected and analyzed from the first 12 in. of soil beneath the leachrockfgaes A.2-1shows

the potential sample locations based on current site conditions.

All necessary closure activities associated with the septic tank will be considered Phase | activities.

This will consist of pumping out the tank contents for disposal and either removing the tank structure
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or leaving in place and backfilling according to NAC regulations (NAC, 2000a). Grouting of any

open access points will be considered Phase | activities.

A.2.7.3 CASs 03-09-01, 03-09-03, 03-09-04, and 03-09-05, Mud Pits and Mud Pit
Spill Over

These four CASs are located in Area 3 and consist of either one or two mud pits and one mud spill.
Phase | activities at these CASswill consist of determining the configuration of each mud pit and
sample collection for laboratory analysis for the target population of COC concentrations within
mud/soil cuttings from the surface to the textural discontinuity. The sampling strategy consists of
biased sampling.

Severd site preparation activities and preliminary investigation techniques must be completed prior

to sampling activities for the Area 3 mud pit CASs. These activities include the following:

* Removing tumbleweeds from within each pit

» Inspecting the surface features of each pit for staining, debris, etc.

« Constructing access ramps into pits, where required, for backhoe and personnel entrance
e Conducting radiological surveys within each pit

e Conducting geophysical surveys within each pit

Geophysical surveys will be performed within the spatial boundaries of each mud pit to facilitate the
selection of biased sample locations, determine the configuration of each pit (e.g., construction of
base), and identify if debris is present within the pits. The surveys may be extended several feet past
the boundaries to gather data on contrasting soil characteristics. The geophysical surveys will consist
of electrical imaging methods to measure the subsurface resistivity and identify the transition
between the clay characteristics of mud and the sands/gravels of native soil.

Although radionuclides are not expected COCs, a radiological survey will be performed over the
entire surface of each mud pit, if feasible, to identify any potential areas of elevated radiological
readings. Field screening for TPH may be conducted at initial areas targeted for biased sampling to
further enhance the selection of sample areas most likely to be contaminated. A sample target area
(based on geophysics and field observations) 40 ft by 40 ft will be divided into 10-ft grids, where
surface samples will be collected from the center of each grid for a total of 16 TPH screening
samples. The grid locations with the highest TPH field-screening results will then be considered,
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along with other biasing data collected, in selecting the sample point for surface and subsurface

sampl e collection and |aboratory submittal.

Each mud pit will be sampled at a minimum of two biased locations within the defined spatial
boundaries. Each sample location will consist of two discrete samples unless the configuration and
depth of mud at a given location precludes two separate depths, in which case only one samplewill be
collected at that particular location. One sample will be collected at the surface (0 to 6 in.) within the
mud/soil cuttings matrix, while the second sample will consist of an approximately 6-in. interval
comprised of mud and native sail at the textural discontinuity. Collecting both mud and native soil at
this discontinuity, ensures that contamination, if present, will be captured whether it is bound in mud
matrix or leached into the native soil. Additional material adjacent to the initial sample location may
be collected to ensure sufficient volume is submitted to satisfy analytical requirements. Figure A.2-2
shows both a planar view and cross-sectional view of potential sample locations based on the
conceptual model for the mud pits. Exact sample locations will be determined in the field by the Site
Supervisor. Locationswill be selected in areas most likely to be contaminated based on the
conceptual model and other biasing factors outlined in Step 3 (e.g., field-screening, geophysics).

The mud spill of CAS 03-09-01 will not be sampled during the Phase | activities. The mud
characteristics at this location can be considered consistent with the results of the return mud pit and
suction mud pit associated with this CAS. Therefore, the analytical results from these two muds pits
will be utilized to determine if any further characterization strategies are necessary at this location
during the Phase |1 efforts.

Only one housekeeping activity has been identified for the mud pits of Area 3 and involves the
gravel/asphalt debris pile located within the spatial boundaries of the mud pit of CAS 03-09-05. The
remaining debris pile will be removed through housekeeping operations. Any additional
housekeeping activities identified during the course of the investigation will be documented and
implemented.

A.2.7.4 CAS 20-16-01

Phase | activities at this CAS will consist of determining the configuration of the mud pit at the base
of the crater and sample collection of the following target population: the COC concentrationswithin
mud/soil cuttings from the surface to the textural discontinuity. The sampling strategy for
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CAS 20-16-01 consists of biased locations within the mud pit located at the base of the crater and a

shallow mud area located at the top of the crater near the access/discharge area.

Site preparation activities are minimal at this CAS and should consist primarily of health and saf ety
precautions for accessing the crater. Accessinto the crater isrestricted by steep slopes and rocky
surfaces; therefore, all sampling will be conducted by manua means.

Several areas within and around the crater require housekeeping removal activities. Miscellaneous
debris including concrete slabs, a small wooden building, wood pieces, metal objects, and cabling
will be removed as housekeeping items. The site also contains drums of which at least two are
addressed under another CAU. The CAS 20-22-21 containing these two drums has been moved into
CAU 356 to expedite remediation. Sampling activities may be conducted in areas of debris removal
at the discretion of the Site Supervisor based on field observations (e.g., soil staining). Contents of

drums, if present and unknown, may be sampled for waste determination purposes.

The mud disposal landfill will be sampled at aminimum of two locationsto be determined by the Site
Supervisor based upon geophysical results and field observations. Each sample location will consist
of two discrete samples unless the configuration and depth of mud at a given location precludes two
separate depths, in which case only one sample will be collected at that particular location. One
sample will be collected at the surface (0 to 6 in.) within the mud matrix, while the second sample
will consist of an approximately 6-in. interval comprised of both mud and native soil at the textural
discontinuity. Collecting both mud and native soil at this discontinuity ensures that contamination, if
present, will be captured whether it is bound in mud matrix or leached into the native soil. Additional
material adjacent to the initial sample location may be collected to ensure sufficient volumeis
submitted to satisfy analytical requirements.

The shallow mud area near the top of the crater will be sampled at one location to be determined by
the Site Supervisor based upon site characteristics. The sample location will consist of one sample
collected at the surface (0 to 6 in.) within the mud matrix. Additional material adjacent to the initial
sample location may be collected to ensure sufficient volume is submitted to satisfy analytical
requirements.
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A.3.0 Phase Il DQOs

This section discusses the DQOs for the Phase I investigation for any CAS that requires further
assessment based on Phase | results. The DQOs and conceptual model may be modified if Phase |
results indicate the need.

A.3.1 Step 1, State the Problem

A corrective action is needed to complete site closure because COCs are present.

A.3.2 Step 2, Identify the Decision

Determine the extent of contamination for COCs identified above PALsin Phasel.
Determineif the corrective action is close-in-place or clean closure.

Determine if COCsremain in the soil following remediation, if clean closure is the preferred
corrective action.

A.3.2.1 Alternative Actions to the Decision

If the extent has been determined, no further characterization efforts are required, and the type of

closure alternative can be evaluated. If not, continue to collect required information.

If close-in-placeisthe preferred closure aternative, determine the appropriate use restriction. If
clean closure is the preferred closure alternative, remediate and collect verification samples.

Following removal activities, if COCs in remaining soil are less than PALS, then remediation is
complete and prepare a closure report; otherwise, continue remedial activities until COCsin the
remaining soil are lessthan PALS.

A.3.3 Step 3, Identify the Inputs to the Decision

To resolve the decision statement(s), the necessary information for implementing a corrective action
must be identified and collected.

« The following information needs are identified for both close-in-place or clean closure as
preferred alternatives:
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- Soil samples within native soil, both vertically and laterally, to determine when the extent
of contamination decreases below PALSs

- Resource availability (cost analysis of preferred closure alternatives)
» The following information needs are identified if clean closure as preferred alternative:
- Volume of material to be removed
- Potential remediation waste characteristics
- Post-removal concentrations of COCs

» The following information inputs are needed for the support of collecting soil samples during
Phase II:

- Revised COC list for laboratory analysis of Phase Il samples
- Field-screening method appropriate to the COCs present

- Sampling method appropriate to bound contamination, if different than initially proposed
sample design

Table A.3-1lists the information inputs, the source of information for each input, and the proposed
methods to collect the new data.

A.3.3.1 Choose the Basis for Preliminary Action Levels

The PALs for Phase Il are the same used during Phase |I. R&fstion A.2.3.%or a list of various
PALs.

A.3.3.2 Potential Sampling Techniques and Appropriate Analytical Methods

Appropriate sample collection techniques will be utilized for Phase Il activities to determine the
extent of contamination. Appropriate collection techniques will be implemented to adequately define
the vertical extent of contamination.

Section A.2.3.dliscusses the analytical methods to be used in Phase Il (same as Phase ).
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Information/Data
Needs

Source of Information/Data
(e.g., existing or new data)

Sample or Data Collection
Method (if appropriate)

Measurement Quality

Extent of contamination

Data Need: Determine if field-screening methods
are available or required for COCs identified in
Phase I.

Field-screening levels are known for VOCs, TPH,
and radionuclides.

Method for field screening, if appropriate, to
be determined in Phase Il and will be
documented.

Semiquantitative

Existing analytical information: Phase 1 data will
provide maximum observed concentrations above
PALs within sampled target populations.

Data Need: Collect soil samples for laboratory
analysis at additional sample locations both
vertically and laterally to bound contamination
above PALs.

Collect samples at locations tentatively
identified in sample design and submit to
laboratory for analysis.

Quantitative

Dimensions and configuration of septic system
components and mud pits will be known after
Phase I activities to plan sample locations.

N/A

Qualitative

Other data requirements for
close-in place and/or clean
closure alternative

Physical boundaries of mud pits known from site
visits (Bull, 2001).
Phase | geophysical data available on

approximate depth of mud and configuration of pit.

N/A

Semiquantitative

Dimensions and configuration of leachfield(s) and
other septic system components will be known
after Phase | activities.

N/A

Qualitative

Meteorologic Data: Existing information provided
in the NTS and Yucca Mountain Site
Characterization Project data on annual
precipitation, evapotranspiration, and weather
(Meyers and Nordenson, 1962).

N/A

Qualitative

Geologic/Hydrologic Data:

Reports on hydrologic data for NTS available and
includes depth to groundwater.

Data Need: Specific geologic/hydrologic
characteristics of the site.

General soil and alluvial characteristics will
be noted on sample collection log.
Geotechnical samples may be collected
within native soil beneath mud pits/
leachfield, if required for corrective action.

Qualitative
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Identified Information/Data Needs to Resolve Decision

(Page 2 of 2)

Information/Data
Needs

Source of Information/Data
(e.g., existing or new data)

Sample or Data Collection
Method (if appropriate)

Measurement Quality

Other data requirements for

Evaluate risk of groundwater contamination if TPH

If site conditions exceed the NAC 459.9973
action level of 100 mg/kg TPH, the site
conditions will be evaluated in accordance

. - litati
close-in-place and/or clean | concentrations above 100 mg/kg. with NAC 459.9973 (1) (a-k) factors to Qualitative
closure alternative determine if any corrective action will be
(continued) required.

Data Need: Resource availability. Conduc_t cost analysis of preferred closure Qualitative
alternatives.
Data Need: Waste determination of an . .
-, ) . Y Collect the appropriate samples and submit
Additional data remediated material, to laboratory for analysis. Calculate volume
requirements if clean Data Need: Volume of remediated material. y ySIS. Quantitative

closure

Data Need: Verification samples in areas of
remediation for established COCs.

of remediated material based on dimensions
of area with concentrations above PALs.

%This column addresses the measurement quality assigned to all data collection activities and is determined by the intended use of the resulting data in decision making.
The levels are assigned as quantitative, semiquantitative, and qualitative.

Quantitative data measures the quantity or amount of a characteristic or component within the population of interest. These data require the highest level of QA/QC in
collection and measurement systems because the intended use of the data is to resolve primary decisions (i.e., rejecting or accepting the null hypothesis) and/or
verifying closure standards have been met. Laboratory analytical data are usually assigned as quantitative data.

Semiquantitative data indirectly measures the quantity or amount of a characteristic or component of interest. Inferences are drawn about the quantity or amount of a
characteristic or component because a correlation has been shown to exist between the indirect measurement and the results from a quantitative measurement. The
QA/QC requirements on semiquantitative collection and measurement systems are high but may not be as rigorous as a quantitative measurement system.
Semiquantitative data contribute to decision-making but are not used alone to resolve primary decisions. The data are often used to guide investigations toward
guantitative data collection.

Qualitative data identify or describe the characteristics or components of the population of interest. The QA/QC requirements are the least rigorous on data collection
methods and measurement systems. Professional judgement is often used to generate qualitative data. The intended use of the data is for information purposes, to
refine conceptual models, and to guide investigations rather than resolve primary decisions. This measurement of quality is typically assigned to historical information,
and data where QA/QC may be highly variable or not known.
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A.3.4  Step 4, Define the Boundaries of the Study
The purpose of this step isto define the target population of interest and specify the spatial and
temporal features of that population that are pertinent for decision making.

A.3.4.1 Define the Target Population

Two target populations have been identified for the mud pits and mud disposal landfill. One
population is the COC concentrations within mud/soil cuttings from the surface to the textural
discontinuity, while the second population consists of COC concentrations in the native soil below

and adjacent to the textural discontinuity.

The target population for the septic system consists of COC concentrations for both the liquid and
sludge phases of the septic tank; sludge/sediment within the distribution box/manhole; surface soil
above the leachrock and soil below and adjacent to the leachrock/native soil interface within the
leachfield; and soil adjacent to/beneath the septic tank and distribution box (e.g., outlet pipe, tank

bottom).

A.3.4.2 Determine the Spatial and Temporal Boundaries

For Phase |1, each mud pit CASis considered geographically independent. Thisdiffersfrom Phasel,
where each individual pit wasindependent. The geographic boundaries are further expanded laterally
for Phase Il to capture the potential extent of contaminant migration. Each CASisdefined by a 5-ft
buffer zone around the berm, or the fenced edge of a crater regardlessif bermed or not (see CAS
figuresin Section 2.0 of this report for approximate boundaries). The mud disposal landfill
geographic boundary remains the crater diameter. Each mud pit can be divided into two strata:

(1) surface of mud down to the textural discontinuity, and (2) soil below the textural discontinuity to
adepth of 10 ft. The same strataapply to the mud disposal landfill; however, the second stratawill be
determined by the depth to bedrock, which is assumed less than 5 ft.

Geographic boundaries for the septic system are defined by the structures that comprise the system
components such as the collection line piping, septic tank, manhol e/distribution box, and the
dimensions of leachfield (currently unknown). However, the lateral geographic boundaries are
expanded to 15 ft on all sidesfor Phase Il to capture the potential extent of contaminant migration.
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The soils within the leachfield can be divided into two strata: (1) surface soils down to the top of the

leachrock, and (2) soil below the leachrock/native soil interface to a depth of 10 ft.

Spatial boundaries have the potential to increase in size if the extent of contamination above PALSIis

shown to exist beyond these boundaries defined by the respective conceptual site model.

Temporal boundaries are those time constraints set up by weather conditions and project schedules
set in the baseline. Weather conditionsin Area 20 are an important temporal constraint and require
that investigation activities not be scheduled during winter months. There are no time constraints on
collecting samples because environmental conditions at all sites will not significantly change in the
near future, and conditions would have stabilized over the last 10 to 25 years since the systems were
last used. Current schedulesfor submitting the SAFER Plan are June 12, 2001, for the Draft SAFER
Plan and August 28, 2001, for the Final SAFER Plan. Field work is currently scheduled to beginin
Fiscal Year 2002.

A.3.4.3 Identify Practical Constraints

The NTS-controlled activities may affect ability to characterize this site. Underground utilities are
expected to exist at the Area 3 Camp. Adverse weather conditions and health and safety concerns
may affect thissite. Certain health and safety hazards may exist in attempting to access the pits and
septic tank. Area 20 isremote, which may create logistical constraints.

A.3.4.4 Define the Scale of Decision Making

The scales of decision making were defined so that individual CASs could be advanced to a Phase |
characterization rather than submitting the entire CAU to aPhase |l characterization. The decision
scale also allows for corrective actions appropriate to each CAS rather than the entire CAU.

Scalefor mud pits. Decision making will be based on each CAS as one unit such that both pits
(if more than one) are closed in similar manner even though only one pit may contain contamination
above PALs. Thisisbased on recirculation processes used during drilling activities.

Scalefor septic system: Decision making will be based on each individual component, such as
septic tank versusleachfield soils. Thisallowsfor greater flexibility in corrective action alternatives.
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A.3.5 Step 5, Develop a Decision Rule

This step integrates outputs from previous steps with the inputs developed in this step into a decision
rule (“If...then...”) statement. This rule describes the conditions under which possible alternative
actions would be chosen.

A.3.5.1 Specify the Population Parameter

The population parameter will be represented by the furthest extent of any COC at a concentration
greater than or equal to PALs.

A.3.5.2 Choose an Action Level
Action levels were previously addressed in Step 3 of Phase $ésxtien A.2.3.L

A.3.5.3 Measurement and Analysis Methods

The same measurement and analysis methods used in Phase | will be applied in Phase Il and were
previously addressed in Step 3 (Ssetion A.2.3.2

A.3.5.4 Decision Rule

If the laboratory analytical results determine that COC concentrations of soils are below the PALs,
then stop the investigation and determine appropriate closure options. If COC concentrations are
equal to or greater than PALs, then continue the lateral and/or vertical investigation to next

appropriate sampling interval(s).

If the extent of COC concentrations above PALs exceeds the proposed spatial boundaries, then
recommend the conceptual model be modified and further assessment be conducted to evaluate the
new model. If the extent does not exceed the proposed spatial boundaries, then recommend the
conceptual model does not need to be modified, further assessment is not necessary, and determine

the appropriate corrective action alternative for site closure.

If verification samples collected for clean closure have COC concentrations below PALSs, then
remediation is complete. If the samples show COC concentrations equal to or above PALs, then
continue to remediate soil and collect verification samples until COC concentrations are below PALSs.
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A.3.6 Step 6, Specify Tolerable Limits on Decision Errors
Based on the understanding of current conditions documented in the CSM, the sampling approach for

the Phase Il investigation relies upon biased samples; therefore, statistical analysisis not appropriate.
The baseline condition and alternative condition for Phase Il are:

* Baseline condition - COC concentrations are above PALs but have migrated beyond the
spatial boundaries.

« Alternative condition - COC concentrations are above PALs but have not migrated beyond the
spatial boundaries.

A.3.6.1 False Rejection Decision Error

False rejection (alpha error) would mean deciding that COC concentrations present have not migrated
beyond the spatial boundaries, when they really do. This decision error would result in an increased
risk to human health by not determining the full extent of contamination; thereby implementing an
inappropriate corrective action at the site that would not adequately protect against exposure to future

receptors.

Two basic assumptions regarding the area of contamination contribute to minimizing the chances of
making a false rejection (alpha) decision error. The first is that the area of contamination is
contiguous, and secondly that the extent of COC concentration decreases away from the area of
contamination. The criteria for bounding the extent of contamination greater than PALs requires that
two consecutive lateral and vertical samples, collected and submitted to the laboratory for analysis,
show analytical results below PALs. Established QA/QC and procedures help minimize false-

negative analytical results.

A.3.6.2 False Acceptance Decision Error

False acceptance (beta error) would mean deciding that COC concentrations present have migrated
beyond the spatial boundaries, when they really do not. The consequence of this decision error would
result in an unnecessary increase in the utilization of resources in implementing an inappropriate

corrective action.
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The false acceptance decision error is controlled by protecting against false-positive analytical
results. False-positive results are typically attributed to laboratory errors and sampling/handling
errors. Quality assurance/quality control samples such asfield blanks, trip blanks, |aboratory control
samples, and method blanks should minimize the risk of afalse-positive analytical result. Other
factors are using clean sampling equipment and containers, following established procedures, and the
history of similar sites with low beta errors.

A.3.6.3 Quality Assurance/Quality Control
A discussion of QA/QC is provided in Section A.2.6.3.

A.3.7 Step 7, Optimize the Design for Obtaining Data

The sampling strategies outlined below will ensure that the lateral and vertical extent of the
contamination has been adequately located, identified, and quantified.

A.3.7.1 Phasell

Phase Il efforts will consist of further characterizing sites where COCs were confirmed to be present
above PALs during the Phase | activities. Laboratory analytical results from this phase will be used
to determine where the extent of contamination has decreased below PALs. Only the COCs
determined to be present in Phase | will be analyzed for during aPhase |l characterization effort. Itis
important to note that the target population(s) to be investigated in Phase || are or may be different
than those in Phase I; the target populationsfor this phase are documented in the relevant sections
below.

Environmental soil samples may be field screened to guide sample collection activities, to assist in
waste management decisions, and to provide health and safety information provided that the COCs
identified in Phase | have an appropriate screening method. Field-screening methods and

field-screening levels will be documented prior to the start of sampling activities.

A.3.7.2 CAS 03-04-01, Area 3 Change House Septic System

Phase |1 activities for the septic system will consist of conducting additional characterization of one
or both leachfields to determine the extent of contamination. Sample collection will target the
following populations. the COC concentrations of surface soil above the leachrock, and soil below
and adjacent to the leachrock/native soil interface within the leachfield.
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To investigate the vertical and lateral extent of contamination, subsurface samples will be collected
from below the leachrock/native soil interface at each sample location. Each sample collected will be
submitted to the laboratory for analysis. Dueto the potential for overflow conditions, surface
samples will also be collected from each location at the fenced leachfield only. Initial sample
locations are tentatively planned for all corners of the leachfield(s) within the physical boundaries,
with step-out locations to be determined by site conditions. Figure A.3-1 shows the tentative
locations for Phase |1 sampling. If abreach of any kind isidentified within the fenced leachfield
boundary, a step-out will be positioned at that location to capture the greatest potential for overflow
contamination. Vertical samples will also be collected at the sample location with the highest
concentrations above PALs identified during the Phase | investigation.

Extent of contamination is the area of contiguous contamination with COC concentrations above
PALs. Latera and vertical extent of contamination will be bounded by laboratory analytical results
that show concentrations of COCs below PALSs. If any of the step-out analytical results indicate
COCsaresstill present, then additional step-out locations will be sampled until it can be demonstrated
that COC concentrations below PALs have been achieved. If results indicate the extent of
contamination extends beyond 50 ft of the spatial boundaries, the conceptual model hasfailed and the
Investigation may need to be rescoped.

A.3.7.3 CASs 03-09-01, 03-09-03, 03-09-04, and 03-09-05, Mud Pits and
Mud Pit Spill Over

Subsurface soil sampling will be conducted to determine the extent of COC contamination. Hand
auguring, backhoe excavation, or direct-push will be the primary investigation techniques for these
CASs. If thevertical extent of contamination is deeper than the limits of these techniques, then an
appropriate drilling technique will be used.

To investigate the vertical and lateral extent of contamination, subsurface samples will be collected
from below the textural discontinuity at each sample location. Each sample will be submitted to the
laboratory for analysis for the COCs identified in Phasel. Initial sample locations are tentatively
planned for all corners of the mud pits within the physical boundaries with step-out locations to be
determined by site conditions. Figure A.3-1 shows the tentative locations for the first two sets of
locations.
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Extent of contamination is the area of contiguous contamination with COC concentrations above
PALs. Latera and vertical extent of contamination will be bounded by laboratory analytical results
that show concentrations of COCs below PALSs. If any of the step-out analytical results indicate
COCsaresstill present, then additional step-out locations will be sampled until it can be demonstrated
that COC concentrations below PALs have been achieved. If results indicate the extent of
contamination extends beyond 50 ft of the spatial boundaries, the conceptual model hasfailed and the

Investigation may need to be rescoped.

A.3.8 CAS 20-16-01, Landfill

Subsurface soil sampling will be conducted to determine the extent of COC contamination. Hand
auguring or other manual means will be the primary investigation technique for this CAS. Dueto the
geographic access limitations of this Site, excavation or direct-push techniques are not feasible.

To investigate the vertical and lateral extent of contamination, an attempt will be made to collect
samples from below the textural discontinuity at each sample location. Each sample will be
submitted to the laboratory for analysis for the COCs identified in Phase . Thelateral and vertical
extent of contamination will be bounded by laboratory analytical results that show concentrations of
COCsbelow PALs. If any of the step-out analytical resultsindicate COCs are still present, then
additional step-out locations will be sampled until it can be demonstrated that COC concentrations
below PALs have been achieved. If bedrock refusal is encountered before the extent has been
determined, the investigation will stop and the conceptual model reeval uated.
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Attachment 1

CAU 356 Constituents Used in Drilling Mud
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Table ATT.1-1
Constituents Used in Drilling Mud
(Page 1 of 2)

Product Company Chemical Material Reference
My-Lo-Gel Dresser Industries Pregelatanized starch REECo, 1994; LANL, 1991
M-I Gel (Bentonite) Unknown REECo, 1994

M-I Drilling Fluids Co.
Bentonite/Polyacrylamide Unknown REECo, 1994
Bentonite, Swell Gel Redmond Clay and Salt Unknown REECo, 1994
Sepiolite Clay IMV Div. of Floridan Co. Mg,SiO,s(OH),+6H,0 REECo, 1994
EZ Mud-DP Baroid Drilling Fluids, Inc. Polymer REECo, 1994
Theophylline,
Soda Ash Texas Gulf, Inc. ethylenediamine, carbonic REECo, 1994; LANL, 1991
acid, disodium salt
Potash TexasGulf Chemicals Co. 97% KClI REECo, 1994; LANL, 1991
Surfactant TF Foamer Thatcher Chemical Co. Isopropanol REECo, 1994; LANL, 1991
Guar Gum G-150 Rantee Corp. Unknown REECo, 1994
Lithium Hypochlorite FMC Corp. CILiO REECO, 1994;

Chemfinder.com, 2001b

Liquid anionic polyelectrolyte

Rapid Mud Dresser Industries . REECo, 1994; LANL, 1991
(organic)
Cydril 4000 Flocculant American Cyanamid Co. Anionic polyacrylamide REECo, 1994; LANL, 1991
. . . REECo, 1994,
Sodium Acid Pyrophosphate | Nusource Chemical Corp. H,Na,O,P, Chemfinder.com, 2001c
Lithium Bromide Lithium Corp. of America LiBr REECo, 1994
REECo, 1994,
Paraformaldehyde [CH,O], Allchem.com, 2001
Magco Foam Check Proprietary mixture REECo, 1994; LANL, 1991
Cypan Sodium polyacrylate REECo, 1994: LANL, 1991
(polymer)
Dresser Industries
Caustic Soda Flake NaOH REECo, 1994; LANL, 1991

91% Paraformaldehyde (EPA

Magcocide Hazardous Chemical)

REECo, 1994; LANL, 1991

95% Paraformaldehyde (EPA

Hazardous Chemical) REECo, 1994; LANL, 1991

My-Lo-Gel Preservative

Thermogel Unknown Sepiolite LANL, 1991

REECo, 1994;

Pela Caustic Soda Beads Dyce Chemical Co. HNaO Chemfinder.com, 2001a
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Product

Company

Chemical Material

Reference

Sodium Polyacrylate - Spar

Dixie Chemical Co.

Unknown

REECo, 1994

Guar Gum Polychem International Galacto-mannans (C4H,,05), REECo, 1994; LANL, 1991
Nalco ASP-715 Nalco Chemical Co. Unknown REECo, 1994
Stepantan 29N Foaming Stepan Chemicals Unknown REECo, 1994
Agent
Magconol Magcobar Alcohol LANL, 1991
Raykrome 400 Unknown Chrome lignosulfonate, LANL, 1991
contains 4% Cr
Polysal Unknown Modified starch LANL, 1991
Hydrogel, Big Horn, or Unknown Sodium montmorillonite, LANL, 1991

Envirogel

Western Bentonite
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B.1.0 Project Organization

The NNSA/NV Industrial Sites Project Manager is Janet Appenzeller-Wing and her telephone
number is (702) 295-0461. The NNSA/NV Industrial Sites Task Manager 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
found in the appropriate NNSA/NV plan. However, personnel are subject to change, and itis
suggested that the NNSA/NV Industrial Sites Project Manager be contacted for further
information. The NNSA/NV Task Manager will be identified in the FFACO Biweekly Activity
Report prior to the start of field activities.
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NEVADA ENVIRONMENTAL RESTORATION PROJECT
DOCUMENT REVIEW SHEET

1. Document Title/Number: Draft Streamlined Approach for Environmental Restoration (SAFER) Plan for

Corrective Action Unit 356: Mud Pits and Disposal Sites, Nevada Test Site, Nevada

2. Document Date: June 2001

3. Revision Number: 0

4. Originator/Organization: IT Corporation

5. Responsible DOE/NV ERP Project Mgr.: Janet Appenzeller-Wing

6. Date Comments Due: July 21, 2001

7. Review Criteria: Full

8. Reviewer/Organization/Phone No.: NDEP

9. Reviewer’s Signature:

10. Comment

Number/ 11. Type* 12. Comment 13. Comment Response 14. Accept
Location
NDEP reviewed the Draft Streamlined Approach for Environmental
1. Restoration (SAFER) Plan for Corrective Action Unit 356, Mud Pits

and Disposal Sites and had no comments to this document.

& Comment Types: M = Mandatory, S = Suggested.
Return Document Review Sheets to DOE/NV Environmental Restoration Division, Attn: QAC, M/S 505.
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