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EXECUTIVE SUMMA

This sampling and analysis plan addresses the requirements
samples of residual solids, or sludge, from Tank 241-Z-361.
wastewater settling tank located near the Plutonium Finishir
U.S. Department of Energy’s (DOE) Hanford Site near Rict
described in this document comprise the Phase I activities f
contents. The Phase I activities include collection and analy
and collection of an internal tank video record. Phase I acti
previously-approved sampling and analysis plan. The tank v
gases were detected, and field measurements indicate that th

toxic. The results of the tank headspace vapor laboratory an

Tank 241-2-361 is identified in the Hanford Federal Facilit
(1T A), Appendix C (Ecology et al. 1994) as Operable Unit (
under the authority of the Comprehensive Environmental Re
Act of 1980 (CERCLA). The DOE owns and operates the H
Hanford as the primary contractor responsible for site manag
Management Contract (PHMC). E cock and Wilcox Hanft
responsibility under the PHMC for the remediation of Tank !
Protection Agency serves as the lead regulatory agency forr.
CERCLA past-praétice process. T: k241-Z-361 is identifie
Plutonium/Organic-rich Waste Group. Although completior.
Feasibility Study work plan for this OU is not planned until 1
resolution of the safety issues necessitated early characteriza
Tank 241-Z-361. Recently, the U.S. Environmental Protecti
formalize commitments for the planned work by establishing
evaluation of risk posed by this tank indicates the need for ez
removal and disposal alternatives through the appropriate CE

with the U.S. Environmental Protection Agency.

ES-1

dllection and analysis of

k 241-Z-361 is an inactive

nt in 200 West Area of the
Washington. The actions
aracterization of the tank

“tank headspace vapor samples
are addressed under a

ot pressurized, no combustible
dspace vapors were not acutely

s are shown in Table ES-1.

eement and Consent Order
200-PW-1 to be remediated

e, Compensation, and Liability
d Site with Fluor Daniel

it through the Project Hanford
orporation has the lead

~361. The U.S. Environmental
iation of this tank under the
hin the CERCLA

ie Remedial Investigation/

id of calendar year 2001, the

f the contents of

zency requested that DOE

. milestones for this project. If
action, then DOE will evaluate

A pathway after consultation
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This SAP is provided in three major sections. Section 1.0 provides a summary of the historical
information, selection of contaminants of potential concern, and data quality objectives process.
Section 2.0 provides detailed sampling and analysis :sign based on Section 1.0. Section 3.0 is

the quality assurance an for the sampling, analysis, validation, and reporting.
This sa pling and analysis plan describes the following project requirements:

« Project organization and management;

« Health and safety requirements;

«  Collection and handling of sludge core samples, and supplemental tank vapor samples
1 ngthe proi lures deve ed for use in Hanford

- Analysis of sludge, residual supernate, and tank headspace samples for chemical and

diological constituents by Hanford Site laboratories;
» Data quality requirements;
« Data validation requirements; and

. Data management and quality assessment procedures, and reporting requirements.

ES-2
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1.0 ATA QUALI Y OBJECTI

1 INTRODUCTION

This sampling and analysis plan (SAP) identifies the type
support characterization of the sludge that remains in Tar
described in this SAP are based on the results of the 24/-
Quality Objectives (DQO) (BWHC 1999) process for the
project are to evaluate the contents of Tank 241-Z-361 in
issues and to assess alternatives for sludge removal and d

Sampling and characterization “th tank arerequi |tc
Question (Wagoner 1997) concerning uncertain hazards ¢
primary safety risk identified is due to an estimated 26 to

JMM2A Y

itity, and quality of data needed to
-Z-361. The procedures

Sludge Characterization Data
The primary objectives of this
to resolve safety and safeguards
1

ve an Unreviewed Safety
ks associated with the tank. The

_ of plutonium expected in e

tank waste. The most probable plutonium inventory is 26.8 k'~ “"reeman-Pollard 1994). In

addition to the plutonium inventory, other constituents of the
order to evaluate removal alternatives and disposal options. .
Facility Agreement and Consent Order (Ecology et al. 1994)
characterization 1s appropriate to assess whether an early rem
sludge. The U.S. Department of Energy (DOE) owns and op
Daniel Hanford as the primary con ictor responsible for site
Hanford Management Contract (PHMC). Babcock and Wilc
has the lead responsibility under the PHMC for the remediati
Tank 241-Z-361 has been designated for remediation under ti
Response, Compensation and Liability Act of 1980 (CERCL/
Protection Agency (EPA) is the lea regulatory agency for th

1.2 SCOPE

The Tank 241-Z-361 Justification for Continued Operation (J
phased authorization to conduct activities to address hazards
characterize it in preparation for remediation. Phase I activiti
vapor sampling of headspace gases within the tank. " e actiy
sampling and described in this SAP are described in the JCO

This SAP addresses only limited characterization needs relate
tank. This characterization encompasses the evaluation of sa!
consideration of removal and dispo:  alternatives. Other US
the tank structure to assess the risk « a seismic event or othe!
potential for flammable gas build-up and deflagration from n:
sources within a “sealed” tank. The $afety issues associated \
integrity were addressed under a sej -ate SAP (Hill et al. 195

1-1

Ige need to be identified in
atories of the Hanford Federal
e agreed that sludge

should be performed for the
:sthe inford Site with Fluor
1agement through the Project
lanfor Corporation (BWHC)
f Tank 241-Z-361.
omprehensive Environmental
1e U.S. Environmental

tivity.

(PMHC 1999) describes a
d by this tank and to
icluded surveys of the site and
s associated with sludge
hase II activities.

the sludge materials within the
and security concerns and
:quirements include evaluating
ural hazards and assessing the
1 or work-induced ignition
tank flammability and tank
onducted before the sampling
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Figure 1-3. Plan View.
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Photographs of the tai  iken in 1975 (PHMC 1999) showed the inside of the tank, including:
walls and the surface 1e sludge. It appeared at that time that the steel liner had corroded from
the walls of the tank above the surface of the sludge. Pieces of the plastic waterproofing material
are hanging down, exposing the concrete.

1.4 TANK CONTENTS

The following discussion provides an overview of the processes that contributed to the tank
sludge. The discussion covers a review of process knowledge and includes a preliminary
evaluation of the likely constituents of potential concern (COPCs).

1.4.1 General

Tank 241-Z-361 was in service from 1949-1973. In 1975, ' but approximately 800 L (210 |)
of the supernate was pumped from the tank and the tank was isolated. The tank was sealed in
1985 to prevent gas-phase communication with the surface. The tank contents are expected to
include constituents from nearly all of the Plutonium Finishing Plant (PFP) processes from its
operating fe span. ~ :sludge is expected to be dominated by the non-water soluble
components of effluent from Buildings 234-Z, 236-Z, and 232-Z. The slu 13e is believed to
contain between 26 and 75 kg of plutonium (Freeman-Pollard 1994). This same document
suggests a probable inventory of 26.8 kg. An assessment of material unaccounted for estimated
the tank contents as 3 2 kg plutonium (Lipke et al. 1997). The same document presented a
criticality evaluation based on the core 1d bottle samples taken. This evi 1ation concluded that
a criticality event was unlikely under the conditions existing in the tank. A recent review of the
tank conditions, based on current knowledge of tank contents and conservative assumptions, has
confirmed that a criticality event in Tai  241-Z-361, while not entirely incredible, is highly
unlikely during the planned characterization activities. The planned activities include collection
of core samples using the tools and equipment specified in this SAP. Following completion of
characterization activities, criticality hazards will be re-evaluated using the results of sludge
analysis to support selection and evaluation of remedial alternatives. While the tank was in use,
the contents were net alized by adding fly ash, and later sc um hydroxide, to raise the pH

to 8-10. Liquid samples collected in March of 1975, however, had a pH as low as 4. It is
assumed that the pH w  be greater than 2, which will render the plutonium mostly insoluble.

Documentation about the individual chemical processes at Z-Plant are sketchy. Although
records describing the finishing process and the reclamation process for the radionuclides,
especially plutonium, are quite complete, any discussions about additives like organic reagents
and solvents are very limited. Large volumes of water were discharged through

Tank 241-Z-361; however, soluble components should have been washed away and future
additions of water to the tank would not dissolve t|  plutonium or other solids (Jones 1997).

1-6
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1.4.1.2 Waste Streams at Z-Pla . A second approach to

Jones (1997) and other historical documents to clearly ident;
each building. This analysis indicates that some process wa.
Tank 241-Z-361 (Figure 1-4). This approach indicates a mu
certain organic constituents in the sludge than if the entire o
assumed to be discharged into the 241-Z-361 settling tank. |
was discharged into the 241-Z-361 settling tank and the labc
processes (finishing and reclamation) on a benchscale, the s:
discharged through the tank as were generated from process
a process waste stream from the total list of known and susp
difference on the number of C ™ 2Cs, only on the expected cc
was used to move n  erial from facilities to the settling tank
on the volatile constituents present in the tank sludge is uncl

Several facilities in the vicinity of the PFP (234-5Z) may ha
Tank 241-Z-361. PFP was built in 1948 and began processi
incinerator (232-Z) operated from December 1961 until May
Facility (PRF) (236-Z) began operations in May 1964. The '
which reclaimed americium, operated from August 1964, un
of these processes went through transfer lines to the Sump T
241-Z-D7, 241-Z-D8) in Building 241-Z. Waste from Sump
Tank 241-Z-361, while waste streams from the other sump t:
appropriate cribs, trenches, and ditches.

Any waste stream sent to Sump Tank 241-Z-D6 was routed
sent to Cribs 216-Z-1, 216-Z-2, 216-2Z-3, and 216-Z-12 (see
BWHC 1999). For a short time period in June 1966, Cribs 2
as replacements for 216-Z-1A, while the tile field was chang
Attachments A-2 and A-3 of BWHC 1999); however, this w.
241-Z-361 settling tank. This interim use might account for
historical documents YOE-RL 1992, Gerber 1997), which s
directed throv "1 Tank 241-Z-361.

iling a list of COPCs used

e specific waste streams from
reams were not discharged into
naller expected volume of

C process waste stream were
use all of the laboratory waste
1es tested the individual

ypes of organics were

ities. Therefore, elimination of
| compounds makes no

itrations. Because steam-jetting
:n over long distances, the effect

ntributed to the sludge in
utonium in mid-1949. The

3. The Plutonium Reclamation
e Treatment Facility (242-2),
agust 1976, Waste from some
(241-Z-D4, 241-Z-D5,

k 241-Z 6 went to

were directly discharged to the

gh Tank 241-Z-361, and then
:ndix A, Attachment A-1 of

-1 and 216-Z-2 also were used
ee Appendix A,

iid not go through the

asistent information in

hat waste to 216-Z-1A was

Diagrams provided in various documents are in conflict rega. _...1 the routing of waste flow from

the 241-Z-361 settling tank; however, text that supports some o
216-Z-1A and 216-Z-18 were not connected to Tank 241-Z-36.
Any waste directe to Sump Tanks 241-Z-D4, 241-Z-D5, 241-.
disposed to Cribs 216-Z-1A, 216-Z-9, 216-Z- |, and 216-Z-18

Tank 241-Z-361.

iese diagrams shows that Cribs
VHC 1990 and ARHC 1968).
)7, and 241-Z-D8 was directly
1 did not pass through
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The different sources of waste streams illustrated in Figure

231-Z. Any operations in Building 231-Z, including
discharged to cribs north « the 234-5Z building, anc
Tank 241-Z-361.

232 _. The incinerator in Building 232-Z processed
in preparation for plutonium recovery. The building
su} Hrting operations such as off-gas treatment and |
from the latter processes were discharged into Sump
Attachment A-4 of WVHC 1999), a | from there int
consisted mostly of carbon, as well as used sodium h

234-5Z. Building 234-5Z is the site of the primary P
housed the RECUPLEX process line, which reclaime
PFP liquid and solid wastes and scraps. This buildin:
developmental laboratories. Four distinct waste strez
aqueous 1norganic process waste from the PFP proce
and inorganic waste streams from the RECUPLEX o
wastes from the analytical and developmental laborat
included traces of plutonium and other transuranic (T
inorganic reagents for the finishing process. The PF}
Tank 241-Z-D6, and then on to Tank 241-Z-361. Th
process line that purified a1 converted plutonium nit
plutonium forms and compounds, included traces of |
reagents for the conversion process. The second orgs
reclamation process and included mixtures of tributyl
and acidic aqueous waste. The organic waste stream
directly into Cribs 216-Z-8, 216-Z-9, and Tank 216-Z
through Tank 241-Z-361. The analytical and developi
the benchscale processes before they were used in the
such as inorganic reagents, acids, organic solvents, re
expected in this waste stream. The waste from the lat
Tank 241-Z-D6 and discharged through Tank 241-Z-

236-Z. The PRF, located in Building 236-Z, recovere
The waste was similar to the waste frc RECUPLEX
The waste from PRF operations was separated into tw
process waste, one for organic solvents. The inorgani
discharged to Sump Tank 241-Z-D6 and then to Tank

The organic waste stream was directly discharged frot
216-Z-18 (DOE-RL 1992. p. 2-8).

1-13

e described individually below:

arly  CUPLEX operations,
vaste was not directed to

nium-contaminated solid waste
10used equipment used for

ng. The aqueous wastewater
241-Z-D6 (see Appendix A,

k 241-Z-361. The waste
ide-urea scrubber solution.

‘rom 55 through 1962 it
itional plutonium from the
houses the analytical and
ime from Building 234-77
yarate organic aqueous waste
ons, and inorganic and organic
“he PFP process waste stream
sompounds, as well as the
e was directed into Sump
ganic waste stream from the
olutions to other usable
ium, as well as the inorganic
aste stream was from the
hate with carbon tetrachloride
RECUPLEX was discharged
ECUPLEX waste was not sent
aboratories at PFP performed
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Figure 1-5. Cumulative Discharge to the 241-Z-361 Tank.
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Figure 1-6. Plutonium Concentrations by Dept
Tank 241-Z-361.
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The historici data provide no additional input to either the
solids; however, they do provide enough information to con
unlikely (Lipke et al. 1997). Based on the analysis presente
estimated that the tank contains between 30 and 32 kg of ph
stratification and geometries make it highly unlikely that a ¢
during either sampling or retrieval. Examination of worst-c
conclusion.

1.5 S ATEMEN OFTHEl OBLEM

Due to the potential amount of plutonium in the tank, it is ir
and vertical distribution of the waste to determine whether t
sludge from the tank. Data are also required to evaluate wo
concerns during characterization and remediation activities.
Tank 241-Z-361 (Figure 1-7), puts the historical data into c
process knowledge.

Jistorical Data from
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L or vertical distribution of tank
that a criticality event is
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Figure 1-8. Logic Control Diagram fo
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worker and public safety (New
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EE/CA = Engineering Evaluation’Cost Assessment
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(see Figure 1-9)
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regulated under the land disposal restriction (LDR), and (3
properties.

If the sludge contains liste waste(s), then retrieved 1dge
at a RCRA-regulated hazardous waste disposal facility. If
place, the presence of listed wastes could present additiona
of the site for waste disposal). Sludge that is disposed of a
concerned with deli ng because these facilities can accept
require consideration of the liste waste issue as a part of t!
site. DOE has determined that there is a potential for RCR
FOO03 codes for listed wastes to be present in the sludge.

LDR | its are incorporated in the waste acceptance criteri
constituent limits will be a concern for waste that is design,
waste must be characterized to identify the presence of LD
WIPP. As with the listed wastes issue, LDR concerns mus
documentation for the action memorandum and the ultimat
action.

The process slu e also must be evaluated to determine the
applicable, and any RCRA characteristic properties prior t¢
sludge must be ev: 1ated to determine whether it meets the
Toxicity Characteristic Leaching Procedure (TCLP) (EPA
constituent-specific TCLP limits for 40 contaminants.

7.2 Inputs Considered and Dismissed

Several potential areas of regulatory authority were consid¢
not relevant for this project. These include specific aspects
control regulations (Washington Administrative Code [WA

Based on process history, all indications are that the concer
pollutants will be well below the levels of concern. The ac
(1998) will characterize vapors in the tank headspace befor
this SAP is implemented. During the collection of samples
additional vapor samples will be collected and analyzed. Ii
indicate a basis for concern over air emissions, the applicat
re-evaluated.

Based on process history, the waste is not expected to exhil
ignitability, corrosivity, or reactivity. Residi lic ds wer
Operating history for the tank indicates that the wastes rece
within the range of 2 to 12.5; samples of liquid remaining 1

1-27

ication of RCRA characteristic

form can only be disposed of
Ige were to be disposed in
tory concerns (e.g., permitting
or WIPP does not need to be
. waste; owever, EPA will
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3s  th the FOO1, FO02, and

RDF. Therefore, the LDR
disposal at that facility. The
ituents if it is to be shipped to
Iressed to support EPA
depending on the selected

riate RCRA waste code(s), if

ent to ERDF or WIPP. The
criteria for toxicity, using the
RCRA has established

ARAR and determined to @
Washington State air pollution
460).

s of any regulated air
conducted under Hill et al.
mple program described in
dge characterization,

ults of these vapor samples
ir regulations will be

rerous waste characteristics of
ed from the tank in 1975.

“ the tank had pH values well
nk in 1974 indicated a pH
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Figure 1-10. Characteriz ion Data Quality Ot
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Physical prope es of the waste, for example, particle size,
moisture, and specific gravity were added to support proce:
vitrification has been proposed as a treatment option, the fc
were added to the list of COPCs:

. aluminum, . p¢
. calcium, . si
. chloride, . sc
. chromium, . ti
. iron, . to
. manganese, . to
. nitrate, . w

The whole rock analysis is a geological analysis of the oxid

The Health and Safety Plan (Hill et al. 1998, Appendix C) 1
compounds, such as the following:

. dibutylphosphate, . be
. dibutylbutylphosphonate, . ce
. tributylphosphate, . ar

. n-butyl alcohol, (n-butanol)

Should any of these compounds be
compound will be added to the fin:

itected during the vap«
ist of COPCs and will

It is known that the tank sludge will contain uranium, pluto
purpose of criticality evaluation and worker safety, the follc
were added:

. americium-241, . to
. plutonium-238, . to
. plutonium-239/240, . to
. uranium-23S5, . ne
. uranium-238/plutonium-238, . st
. technetium-99, . pl

The WIPP waste acceptance criteria (DOE 1996) requires F
PCBs are not expected in Tank 241-Z-361 waste based on |
will be analyzed due to existing uncertainties concerning th
acceptance criteria also includes analysis for isomers of xyl
headspace gases and supernate is already being conducted t
requirements. If the total xylene analysis indicates levels o
for the individual isomers. '

1-33

le size distribution, pH, percent
uation. In addition, because
ig compounds and parameters

bon,
ranic carbon, and
dck analysis.

sentration for a range of metals.

:s analyses for specific volatile

b

etrachloride, and
a.

pling, then the detected
alyzed for in the sludge sample.

and americium. For the
radionuclides and parameters

tonium,
nium,

ha, total beta
1m-237,
n-90, and
.m-241.

ntent of less than 50 ppm.

s knowledge; however, PCBs
:sence. The WIPP waste

stal xylene analysis of

t the other regulatory

ern, analysis will be performed
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the action limit was selected for initial evaluation and may t
error results measure

Table 1-8 summarizes the acceptable error tolerance rates as

Table 1-8. Summary of Acceptable Error

Mistakenly concluding action limits 10%
are not met.

Mistakenly concluding action limits 20%
are met.

1.9 CORE AND VAPOR CORE SAMPLING DESIC

Based on the previous steps, core sampling and analysis wil
sections present basic information regarding the design of th
Details of the sampling methods (e.g., specific procedure nu
details of analysis) will be presente in this SAP.

1.9.1 PUSH CORE SAMI ING

Based on the available information on the internal configura
sludge characterization to be completed during Phase 11 acti
activities:

1. Collect a minimum of one fi  depth core sample fro
approximate center of the tank. One additional core
ForG

2. Supplement the full depth core sample with the follo

found appropriate following examination of the tank

a. Non-destructive analysis techniques if the pjj
confirmed to be dry wells and are in an accer
down-hole probes.

b. Supplemental partial core samples collected |

are determined to be movable such that they
the core sampling equipment.

1-35
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after the risers are opened and inspected. The requirements -
techniques are as follows:

1. The pipes must be clean and dry and closed at the bo
2. The pipes must have an in. le diameter of at least 10

Combined with at least one full-depth core sample, this appr
higher confidence in the description of the nature and distrib
the sludge than the collection of a smaller number of full thi

I lowing examination of the risers and internal pipe config
and L E will prepare a detailed recommendation for use of
techniques. This nment ior ill be submitted to]l \

1.9.3 itial 2 Hha, Tank Head ace, and Volatile Anal

Two subsamples from each stratum est: ished for two core
analysis. The total alpha result will be used to determine wt
exists in any given stratum and to answer the USQ (Wagone
be used to guide compositing of the visual strata for subsequ
radiological analyses. For planning purposes, four strata fro
five segments per core for two cores and two total alpha ana
80 samples.

Tank vapor samples will be collected from two sampling ev:
tank, described in the Hill et al. (1998), and (2) during the c«
analytes for which a positive detection is observed in the tan
event, a volatile purge and trap analysis of the sludge will be
volatile purge and trap analysis was selected as opposed to t
extraction :cause the high plutonium activity would requirt
allow it to be analyzed; this would increase detection levels

useless. Plutonium can extract into many organic solvents a
volatile analysis 1s the SW-846 methodology (EPA 1997a) ¢
selectively separate the organics frc  the plutonium, therefc
approach. Details of the method are presented in this SAP.

One volatile analysis per segment will be performed if the t:
detectable volatiles. Volatile headspace analysis will be per
stratum that may appear oily or likely to contain organics. 1
the sludge samples, volatile headspace analyses will be perf
each core for a total of two headspace analyses. 1f multiple
one will be randomly selected for volatile analyses before c
sampling and analysis design 1n detail.

plici on of the down-hole

and
n(4in).

sould potentially provide a
of critical constituents within
; core samples.

1, the BWHC Project Manager
:mental investigation

f Sludge and Supernate

be collected for total alpha
significant TRU material

). The information will also
\ditional radiological and non-
h segment are assumed, with
ser stratum, for a total of

‘1) the initial opening of the
npling process. For any
Ispace an: ssis from either
wmed in the laboratory. The
Jal sludge analysis or

ficant dilution of the sludge to
:gree that makes the results
nethanol extraction prior to
sed. This extraction does not
e headspace analysis is the best

por analysis indicates

d of aliquots from any visible
tion to the volatile analysis of
on one supernate sample from
s of supernate are collec |,
iting. Section 2.0 describes the
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20 T i1 ANDLA ORATORY

eld activities to support the characterization of the conter
following:

« Collection of Sample Cores

. Collection and Analysis of Vapor Samples Taken Du
« Packaging and Transport of Sample Cores to Laborat
« Analysis of Samples.

2.1 TAS ( n—s

The objectives of this SAP are to collect data that will allov
concentration of radioactive, organic, and inorganic contan
that is currently located in Tank 241-Z-361. Objectives for
following sections.

2.2  FIELD WORK AF A AND RISER1 EPARA’

Field work area and riser preparation will be accomplished
de 1ibed inthis SAP. 7 :activi :srequired to complete
and are outside the scope of this SAP.

2.3 CORE SAM ING

It is estimated that five 48-cm (19 1n.) segments will be col
will be collected by push method using River Protection Pr
Setup and core sampling at Tank 241-Z-361 will be conduc
TO-020-454 and TO-080-505. The push mode core sampl;
Hanford tanks under the RPP prog: a is functionally analc
soil samples from a hollow stem auger. Although the samp...._ ..
are sophisticated systems that have been designed specifically
fabricated to very tight tolerances, the basic principle is simila
This section describes the steps in the collection and transport
for core sample collection closely follows the current tank fari
(Section 2.3.1). An alternate, but similar, approach may be i
indicate the need for additional contamination control measurt

\ [ES

ink 241-Z-361 include the

ring

.essment of the presence and
of concern within the sludge
c subtasks are described in the

the initiation of the tasks
sks are described elsewhere

or a full depth core. Cores

PP) sampling truck number 1.

1g new procedures

hod developed for use in the

' the collection of split spoon
dcks and associated equipment
“this apolication and are
'typic:  soil sampling practices.
samples. The preferred method
ampling practices
:mented if field conditions
Section 2.3.2).
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Figure 2-5. Simplified, Preferred Method Schematic nd Sai Hle Being Removed from
Tank (not to sc

Sampling Truck Hyaraubc P ush Head

Sampie Recerver
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containment during transport to the laboratory. A new clean
lead end of the drill string and another sample segment is the
slowly inserted into the drill pipe, the LiBr solution will be ¢
the drill pipe. For additional operational details of the push
to the procedure itself.

After collection of all of the sample segments for the full dej
the drill string will be withdrawn from the riser. The washer
string passes through into the riser, is attached to the top of t
the tank sampling activities). This assembly contains a serie
fitting rubber wiper ring (known as the “frisbee”). As the dr
1s cleaned by the pressure wash and rubber wiper assembly ¢
the string emerges from the riser, it is washed prior to being
wash solution and any waste material removed from the dril’
The same aqueous solution of LiBr used for hydrostatic heac
removal is usually used for drill string washing during remo
been selected and approved for use in Hanford tanks becaus:
can be used as a tracer to account for the presence of the flui
the drill string will be disassembled and disposed of as contz:

Once all segments from a given core are collected, the core
removed from its position over the tank. The truck will ber
bridge will be moved and repositiol | at the next tank riser.
to be sampled will be established and provided to the sampli
preparation is completed.

The following important features of this sampling procedure
Tank 241-Z-361, should be considered.

. Each sample segment collected from the tank is entirel
sampler assembly by the closed ball valve on the inlet
upper end.

. The sampler assembly will be contained in the shielde:
the OTC.

. The drill pipé is pressure washed and wiped as it is wi
sleeve and each pipe segment is disassembled and imn

to minimize the potential for spread of contamination

This procedure was selected because of its demonstrated sus
Site Tank Farms.

2-7

er 1s slowly inserted to the -
acted. As the sampler is

ed around the sampler within
sore sampling procedure, refer

e at the selected riser location,
-assembly, which the drill

< riser pipe (prior to beginning
ray nc ‘'es below a snug-

1g is removed from the riser, it
d to the top of the riser. As

ed in a plastic sleeve. The

. drains back into the tank.
tenance during sampler

he 0.3M LiBr solution has
:asily detected analytically and
e sample(s). After removal,
zd waste.

ng system equipment will be
d from the ramp and the

wmber and order of the risers
m and the laboratory after riser

tended for application to

ained within the stainless steel
«d by the steel piston at the

ver until placed directly into

'n from the tank into a plastic
:ly placed in a waste container
1€ tank contents.

Il operating history at Hanford
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small quantity of potentially-contaminated liquid may
receiver, (2) capture of air and particulates when sepa
of the dri string prior to removing or inserting the sa
for 12 hr or more and the internal components may he
and particulates during any activity if field monitoring
work area. Other applications for the exhauster may |

2.3.2.2 Alternative Core Sam} :Removal Technique. ~
described in Section 2.3.1 is expected to perform satisfacto:
actual conditions observed during the initial core sampling
potential for generation of fugitive contaminants, an alterna
used. This approach may be implemented at the discretion
on evaluatior 'site conditior and the resu . of on-site mi

The alternative approach uses the same sampling equipmen
in Section 2.3.1. Rather than leaving the drill pipe in place
through the drill string, however, the alternative approach a
filled sampler in place at the end of the string, to be remove
approach, the entire drill string with the filled sampler woul
is removed from the tank. The covered drill string would tt
away from the riser. The string subsequently would be plac
with a EPA filter attached wherein the sampler would be 1
drill pipe and placed into an OTC. The entire drill string w
as contaminated waste and a new, unused drill string and sa
inserted into the tank to collect the next core segment.

The advantage to this approach is that all of the in-tank sam
plastic covering as it is removed. The alternative has sever:

the following concerns.

. A supplemental crane is required for lifting the drill st

« The entire drill string must be andled for those steps
through placement into and separation of the sampler.

« A larger volume of investigation-derived waste is gen

the entire drill string for each core segment, and the gl
completion of the project.

2-9

rom the bottom of the shielded
the cam lock fitting at the top
after the system has been idle
:ome dry, and (3) capture of air
ts fugitive contamination in the
tified during field operations.

*ferred core sampling technique
Tank 241-Z-361. If, however,
les indicate an increased

re  very approach may be
LM ! Project M T, :d
ng.

> preferred approach described
trieving the filled sampler

‘he entire drill string, with

t the tank intact. Using this
ontained in a plastic sleeve as it
lifted by a crane and moved
hina ee-standing glove box
:d from the lower end of the

: disassembled and disposed of
would be assembled and

:quipment is enclosed in a
lvantages, however, including

:n removal from the riser

with the requirement to replace
»x must be disposed at the
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2.3.3 Sample Identification, Storage and Venting

The core segments collected from Tank 241-Z-361 will be assigned sample identifiers using the
scheme described below. ’

Core 1 = 263-0n-RE-Z-361

wl e

n = sequential segment number from Riser ™

Core 2 264-0n-R?-Z-361

where:

n = sequential segment number from second riser.
a 1abetical identification of riser selected for second sample.

For example, the first segment collected from Riser “E” would be identified as “263-01-RE-Z-
3617

Each segment will be stored in an OTC. Each OTC will be transported to the laboratory for
analysis per the schedule in Section 2.8. Cores will be transported to the laboratory within a time
period followine sealing of the OTC re 1ired by the SARP. If longer storage periods are
required, the C . s will be vented prior to transport by taping a filtered plastic bag to the top of
the cask and slowly venting the lid. The sample will be extruded by the laboratory, as described
in Section 2.4. Segmer  will be stored in the casks until extrusion. The sample cores will be
stored at ambient temperature and in a manner consistent with the laboratory’s safety practices
for storage of TRU material. The samj :(s) will be maintained in the casks placed in the cask
stand(s) at the tank site. The cask covers will be closed, bolted, and tightened to specified torque
per the sampling procedure. Tamper-indicating custc - seals will be placed over the covers.
The OTCs for any stored cores will be inspected bi-weekly by PFP project personnel to ensure
that the casks are in g¢ 1 repair and that custody seals are in place. Each OTC weighs
approximately 182 kg (400 Ib) and is not subject to pilferage from within the secured and
guarded PFP enclosure.

2.3.4 Transport of Cores to the Laboratory

Procedures TO-060-003 and TO-080-090 are the current procedures for loading the OTC, taking
field blanks or decontamination solution blanks, and operation of the sampling truck. These
procedures will be modified for application to 241-Z-361 sampling, but the steps will be
essentially the same. No field blank will be collected, with the exception of a sample of the
decontamination solution used.

2-10
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. Samples will be kept under chain-of-custody from collecti

and analysis. The appropriate chain-of-custody requireme:.
procedures and the OTC procedure.

f each segment through extrusion
are specified in both sampling

The laboratory will establish the proper Radiation Work P« its for handling the core samples in
the laboratory. It is estimated 1at the sludge has an averag  oncentration of 0.5 g/L plutonium
and concentrations could be as high as 1 g/L for an individu-' stratum of sludge within the tank.
The expected plutonium content would allow for all core sai les to be stored at the laboratory.

2.3.5 Laboratory Storage

The sepa—“ :dst 'a,« nposi samp ,and supernate from
analytical laboratory. If the plutonium concentration is high
the analytical laboratory, then some core segments from Tan

e cores will be stored at the
than the limit of safe storage at
'41-Z-361 may be stored at the

241-Z-361 work-site, packaged in an OTC container with a t...iper-indicating evidence seal.

Venting, ifrequire will be as described in Section 2.3.3. A
concentration can be made after the first core has been extruc

The storage ¢ the samples, aliquots, and composites shall fo
established procedures and shall remain under chain of custo
after analyses shall be released from the laboratory and dispc
laboratory’s waste management procedures not sooner than 1
submitted to the project manager.

Should the project decide to keep sample amounts in long-te
will be informed of this decision and given specific instructic
final analytical report is received.

2.4  CORE EXTRUSION

Before extrusion of a core segment, the laboratory wi gener.
data during sample extrusion. The laboratory project coordir
critical decisions during the extrusion process. The laborator
enough to ensure strict compliance with the quality assurance
SAP and give detailed instructions for processing each core s
notebook shall be used to record all operations concerning th

The procedure for processing core segments for laboratory ar
L0O-160-103 or equivalent. Core segments will be extruded 1
manipulators. Core segment samplers will be loaded into the
procedures, such as LO-160-101, Core Segment Receipt and

omplex 114 Hot Cell Operations, or an equivalent procedur

assessment of the plutonium
nd measured for total alpha.

LMHC- and laboratory-
Any sample amounts remaining
f in accordance with the
fter the final analytical report is

chival storage, the laboratory
>t later than 20 days after the

1 extrusion work plan to record
will be readily available for
icedures shall be specific

.) requirements outlined in this
:nt. A controlled laboratory

= segmenting process.

s follows procedure

ot cell equipped with

sell according to established
aration, LO-161-172, Perform
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glass sample container. Each container shall receive unique
the chain-of-custody records.

Core samples may be taken from ink 241-Z-361 through :
sampled 24 yr ago. It is possible that the waste did not fill f
events or that only supernate and sludge filled the holes. Sl
incompletely, or the consistency be drastically different tha
appearance, the observations must be brought promptly t¢
Manager’s attention, because these conditions could trigger

2.5 ANA YTICA™ REQUIREMEN S

2.5.1 Orderofl ior -

As discussed in the sludge DQO (BWHC 1999), only a lim
diameter to allow sampling of the sludge from Tank 241-Z-
are capable of collecting only a limited volume of sample n
full recovery from each of the sample locations, there may |
allow the full suite of analyses for each sludge interval of ir
been prioritized in case a low recovery of sample amount o

Sludge samples will be screened for the toxicity characteris
total metals analysis versus the regulatory TCLP limits. In
leachable metals concentration is calculated. EPA allows o
the sample without leaching. EPA allows one to take the tc
the result for percent moisture. This number accounts for a
This result is compared to the number in the Action Limit 1
through 2-5. By taking this approach, total metals will be n
exceeded, the project will discuss v zther a TCLP leach wi
Total” column indicates the concentrations resulting from t.
TCI ’ column provides the regulatory limit without conve

The priority of analyses is based on the priority of the decis
priority for sludge composite is as follows:

H
Radionuclides, total alpha
Metals and mercury from acid digestion
Anions by ion chromatography (IC), ion-selective e
Semivolatiles, including PCBs
Volatile organic analytes (VOASs), if required
Dissolved solids
Hydroxide

00N O R =

2-13

ification and e documented in

f the same risers that were

\d from these previous sampling
1 core segment be filled

sther segments or the expected
iboratory and WHC Project
sed to collect additional cores.

imber of risers have sufficient
The sample devices themselves
I. If coring does not achieve
ifficient sample volume to
Therefore, the analyses have

comparing the results from the
to make a comparison, the total
neasure the concentration in
mber vide by 20 and adjust
-one ratio of leachate to sample.
olumn in Tables 2-2

ed. If CLP limits are

eeded. The “Action Limit
wersion, the “Action Limit

sted in Table 1-5. The order of

le (ISE), cyanide
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9. Total organic carbon, total carbon
10.  Specific gravity, particle size/particle s* : distribution.

The priority for the supernate is as follows:

1. I

2. Radionuclide  tal alpha

3. ! sand n  ary

4. / 15 by IC, ISE, cyanide

5. Semivolatiles, including PCBs

6. VOA, if required

7. Dissolved solids

8. Hydroxide

9. otal organic ¢:  on, total carbon

10. Specific gravity, particle size/p:  cle size distribution.

The following sections describe the analytical requirements. The logic diagram for the analytical
process is presented in Figures 2-7 through 2-9.

2.5.2 Volatile Analyses

The supernate from each segment shall be collected. If vapor samples collected during the
sampling process indicate the presence of volatiles in SUMMA® canister samples, as discussed
in Section 2.6, volatile organic analyses of the sludge and supernate are required. If multiple
bottles of supernate are collected, one bottle will be randomly selected for the volatile analysis
before compositing the supernate for the remaining analyses. Laboratory personnel must not
allow any headspace in  nple containers for the a uot selected for VOA analysis and avoid
excessive stirring of the supernate sample. The su] nate sample will be used as is; no
centrifuging and separation from solids will be performed.

For the volatile analysis of the sludge (if required), any stratum that appears oily or likely to
contain organic compounds should be selected for analysis. Otherwise, one stratum per segment
will be selected for VOA analysis. Tables 2-2 and 2-3 list the volatile compounds and sample
amounts necessary for the volatile analysis of sludge and supernate, respectively.

The VOA analysis of the sludge and supernate will be performed in accordance with SW-846
Method 8260B; calibration standards will be run for all the COPCs. For the supernate, the
sample will be purged and trapped (Method 5S030B) and analyzed. The sludge samples will be
treated in accordance with Method 5021 for heated headspace analysis and analyzed.

Method 5021 specifies the addition of matrix modifier before the sample is treated and purged;
this approach shall be taken with samj s from Tank 241-Z-361 for VOA analysis.
















HNF-4371
Rev. 1

« e laboratory will create the composite by taking the same
each stratum and combining them for a weighted average c
sample then will be homogenized and subsamples will unde
the analyses listed in Table 2-4.

Given the likelihoc _ of high salt content and the high activi
initially be analyzed at high diluti 1s. These dilutions may
higher than the action limits. The laboratory should plan to
dilutions/repreparations to achieve practical quantitation lin
action limits. Should a PQL below the action limit not be a
the narrative with results on the dilutions/repreparations.

2.5.6 Sen volatile: 1PCB A \lysis

Table 2-1 shows the overall approach for analysis of specifi
the specified organic compounds are not routinely analyzed
(EPA 1997a); therefore, modifications and special requirem
dibutylphospt e, Method 8270C does not perform satisfac
Laboratory (PNNL) has authored numerous papers presenti
derivatization of the compound followed with gas chromatc
analysis (Campbell et al. 1996). PNNL also has analyzed t1
dibutylbutylphosphonate by Method 8270C and has standar
used for the instrument calibrations. The compound p-phth
analyze by GC/MS due to its acidic nature. A better approa
SW-846 method exists for p-phthalic acid; therefore, use of
calibration with p-phthalic acid will be used.

The extraction of the sludge composite sample for Method !
accordance with Method 3540C or 3541 for soxhlet extracti
will be performed by ! :thod 3520C for continuous liquid-l
amount is available for the laboratory’s semi-micro liquid-li
standards will be run for all of the ¢ PCs for the Method 8

For the PCB analysis of the sludge and supernate, an aliquo
undergo the appropriate cleanup steps in accordance with »
Method 3665 (phthalate esters). The extract then shall be a:
accordance with Method 8082, including second-column cc
be reported as Total PCB concentration.

2.5.7 Metals

The supernate and sludge composite will be analyzed for th
concern, such as silver, arsenic, barium, beryllium, cadmiur

2-19

1e percentage of sam] s from
tesamp  The composite
s required preparation steps for

1e waste, the samples may

in reporting limits that are
up to two ac tional

JLs) below the regi itory

3, this will be documented in

-vol le analytes. Several of
thods from SW-846

e warranted. In the case of
Pacific Northwest National
nalytical method using

'/mass spectroscopy (GC/MS)
yhosphate and

1ese compounds which can be
d is extremely difficult to

> analyze directly by IC. No
sting 1C method modified by

analysis will be performed in
1e extraction of the supernate
xtraction, if sufficient sample
ktraction unit. Calibration
inalysis.

: semi-volatile extract shall
3660 (elemental sulfur) and/or
1 for the Aroclors in

tion of detected analytes and

Is that e of regulatory
'mium, nickel, lead, uranium,
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2.5.8 Radionuclides

The sludge composite and the supernate will be analyzed
plutonium and uranium-238/plutonium-238 will be analy
the metals analysis and analyzed by ICP/MS (Method 60
from the fusion digestate for the sludge composite, by lic
sample, technetium-99 will be analyzed from the acid dig
analysis will be performed using the KOH fusion prepar:
strontium-90 and beta counting. For the supernate, stron
using the acid digestion preparation followed by separati
counting. For the sludge, the neptunium-237 analysis wi
preparation followed by separation of the neptunium-237
~dalp e r the ipernate, :ptunium-237 ai
digestion preparation followed by separation of the neptu
Americium-241, plutonium-238, and plutonium239/240-
analysis (AEA) from the KOH fusion digestate for the cc
the supernate. The total i >ha analyses will be performec
fusion digestion for the sludge composite and from the ac

The 1sotopic distribution of plutor 1m in the sludge samg
combination of analytical techniques. This approach is rt
plutonium in the tank is not known with certainty and the
between processing campaigns. AEA will provide result
plutonium-239/240, and americium-241. ICP/MS: ys
plutonium-240, plutonium-239, and plutonium-241/amer
estimated by subtracting the AEA results from americiun
grams of plutonium-241/americium-241 determined by tl
from the ICP/MS will be converted to activity and subtra
plutonium-239/240. This will provide adequate estimate:
(i.e., plutonium-238, -239, -240, and -241) for subsequen
plutonium-239 equivalent fissile material in the tank cont

2.5.9 Anions

Analyses for reactive cyanide and reactive sulfide are req
content of hydroxide within-the slu e, however, interfer
analytes Therefore, the laboratory will be permitted to a
concentration is be »w the regulatory limit of 250 ppm, tl
For reactive sulfides, the laboratory will be a )wed to an
concentration of total sulfides is obtained by subtracting
the total sulfur. If this concentration is below the regulat
will be considered met. Should either of these approache
regulatory limits, the laboratory will discuss the options {

\ radionuclides. Total

‘he KOH fusion prepared for
netium-99 will be analyzed
lation. For e supernate

or the sludge, the strontium-90
ved by separation of the
1alysis will be performed
trontium-90 and beta

rmed using the KOH fusion
1enoyltrifluoroar 1)
11 performed using the acid
and alpha counting.

lyzed by alpha energy

ad  om the acid digestate for
rtional counter, from the

te for the supernate.

» determined by applying a
cause the isotopic mix of
have varied substantially
nium-238,

vide results for

. The plutonium-241 will be
verted to grams) from the
. The plutonium-239 data
the AEA results for
tonium isotopes

ation of the grams of

egulatory purposes. The high
» methods for these reactive
total cyanide and, if the

nent will be considered met.
otal sulfur and sulfate. The
tration of the sulfates from

£ 500 ppm, the requirement
concentrations above the
analyses with the BWHC
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The specific gravity of the sludge composite will be det:
Method 2710F (APHA 1995).

The moisture content of the sludge composite will be de
drying a weighed sample amount to constant weight at 1
method for determining percent moisture under this SAl
moisture. The results from this determination are used f
metals results to calculate the fin: dry weight concentra
performe during Data Quality Assessment (DQA) exte:

Analysis for specific conductance was initially :questec
potential of the v = ‘e on various metals that the waste ir
The v eis expected to have very high salt cont: . It
the high salt content produces conductivity readings that
measurements for environmental samples. The results o
previously measured anion content from IC, will allow t
conductivity. This approach will be more reliable than g
direct conductivity measurements (the alternative to the
measured gravimetrically on a filtered aliquot of the sup
composite. The method is based on Method 160.1 from
(EPA 1997b). ~ = method will be modified to allow ust
for the high activity and high salt content. The method ¢
DST and single-shell tank waste.

2.6 TANK VAPOR SAMPLING

The purpose of the vapor sampling component in this S/
constituents are released in vapor form during the disturt
organics are released, ad tional analyses for volatiles in
required. If no positive results are detected in the headsy
additional analyses for volatile organics will be performe
tributylphosphate and dibutylphosphate in the headspace
Waste Information Network System database indicates s
concentrations of these compounds in the single-shell tai
volatility of these analytes, and because the sludge is bei
analysis will not be performed on the headspace samples
detected on health monitoring equipment during the vent
are not included in the headspace analyses. SUMMA® ¢
work instructions based on this SAP. One canister samp
each core segment.
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in accordance with

I gravimetrically. This requires
This is the only acceptable
iboratory will report the percent
Jlatile, semivolatile PCB, and
iry weight calculations will be
1e laboratory.

v assessment of t|  corrosion

ict during storage or process.
.the experience on the DSTs that
:ed normal electrode

nalysis, when combined with the
information to be presented as
1g large dilutions to obtain

1 method). The TDS will be
“water leachate of the sludge

. Water and Waste Methods

ler sample size to accommodate
is used by the laboratory for

letermine whether organic
sludge while sampling. If

ge and supernate will be

1€ tank during coring, no
:ction of samples for

1sidered. Because the Tank
appearance of low

pace, | :ause of the low

zed for these constituents, the
ynia and methane were not

ie tank; therefore, these analytes
amples will be collected using
e collected during sampling of
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Chemical and Radiological Analytical Re:
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irements.

- Analyses

racedure:

Crite

See VOAS

SUMMA®

Container

LA-523-404 Direct 20% LIL and/or +25% 70-130% I, VI

ONLY IN 50% IDLH

lable 2-2
Total alpha Radon Daughters|  LA-508-415 Direct Particle filter N/A N/A N/A I, VI
Total beta
Total alpha Radon Daughters| LA-508-101 Direct rarucie filter N/A N/A N/A I, VI
Total beta
IDLII = immediately dangerous to life and health workplace level.
LFL = lower flammability limit

*Precision is defined here as relative percent diflerence between replicate analyses, or as relative standard deviation of continuing calibration verification
results if replicate analyses are not possible.
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must be performed in sequence without undue delay betwe
require additional RCT resourct  The assumption that fev
be altered if the activity of the samples upon receipt is lowt
the plutonium content estimated >be 0.5 g/L upto 1.0 g/L
of the an: rtical work-scope results in a lower designation,
various analysis steps in parallel, resulting in a shorter sche
acceleration may be achieved by assignment of additional 1

Once samples are received into the Jaboratory, Rad-Con su
whether the high risk applies. If it does not apply, every ef
delivery tin  and BWHC will be notified should this occur
assumes the following,

» Enhanced Rad-Con screening will re tire full time R

« Full time RCT coverage wi be available and assigne
week.

« The Z-361 core analyses will be assigned top DOE ar.

. Project will not be impacted by other site performanc
activities.

. Analytical re-runs will be performed as overtime actiy
resources and are not included in the production schec

» Schedule assumes resources will be available for requ

« Request for PCB analysis will not impact schedule.
« Analytical support for this project will be available 4C

The Hanford Federal Facility Agreement and Consent Ord
work sho 1 not exceed 176 calendar days from the time th
reported (Ecology et al. [1994], Section 9.6.6), including an
current interpretation is that samples from Tank 241-Z-361

complete and report the analyses from the day the last segm
the laboratory. Based on this assumption, the current sched
within the Hanford Federal Facility Agreement and Conser
requirement as shown in Figure 2-10.
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ivities. Parallel activities will
'ities can occur in parallel will

| has been calculated, based on
€ E1 anced Rad-Con screening
boratory may be able to perform
Adc ional schedule

to support the project.

for the laboratory will evaluate

ill be made to shorten the
laboratory schedule also

verage.

s job at a rate of 40 hr per

al priority.

ssment requirements or facility
»r with additional RCT

vertime.

r week.

lance indicates that this type of
>le is* ten until the data are
1al laboratory QA review . The
lowed 76 calendar days to
"the second core is received by
to the delivery of the data is

er laboratory performance
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« Contaminated Co )actible Wastes. Contaminated c«
this activity consist primarily of plastic sheeting, tape
material, and disposable personal protective equipme:
quantity of compactible waste generated varies with t
collect the sample(s). Previous experience suggests t
1,410 L (40 to 50 ft’) of compactible waste per core.
radiologically contaminated.

« Non-compactible Wastes. The non-compactible wast
primarily of drill string pipe and pintle rods. This wa
asbestos gasket material from riser flanges, and cut of
failed equipment must be disposed as field-generated
approach for Tank 241-Z-361 should produce wastes
tank sampling activities and should range from appro:
per core. These materials are assumed to be radiologi

« Uncontamina*~-* Wastes. U egulated wastes include
containers, etc. These wastes are typically generated

area outside the exclusion zone. The volume of such
L (20 gal) per day.

. Liquid Wastes. The primary contaminated liquid was
used to decontaminate the sampling string as it is rem
estimated at about 114 L (30 gal) per core, is typically
small volumes of decontamination solutions from per:
decontamination may also be produced.

With the exception of the above-described uncontaminated
sampling is assumed to be contaminated with trace levels o:
americium-241. To the extent practical, considering econo!
radiation exposures as low as reasonably achievable, tools v
(with the exception of samplers and drill rods).

2.10.2 Waste Handling Process

A temporary waste storage area for IDW will be set up with
241-Z-361 work area. Figure 2-11 shows the location of th:
Physical barriers (e.g, ropes and fencing) will be used arou
storage area with warning signs posted on at least two sides
will be segregated to the extent practicable from noncontam
determinations for contaminated waste will be based on res
activities. Waste will be double plastic bagged and transpo:
analyzed by Non-Destructive Analysis so that it may be des
waste or non-TRU waste. After the PFP has completed non

2-41

stible wastes generated during

, glovebags, wind screen

3., gloves, caps, etc.). The

:w size and the time required to
ely generation of about 1,130 to
¢ materials are assumed to be

erate in the field consists
tegory may also include

r pipe segments. Occasionally
:. The propos: sampling
olume similar to other previous
ely 280 to 425 L (10 to 15 ft°)
contaminated.

e paper, packaging, food
g routine activities in the support
1al 1s not expected to exceed 75

1be water and/or LiBr solution
from the tank. This material,
1ed directly to the tank. Some
I and tool and equipment

, the waste generated during
onium-239/240 and

ind the need to maintain

> decontaminated and re-used

; exclusion boundary at the
porary waste storage area.

> active portion of the waste

e area. All contaminated waste
d waste. Waste management
btained from characterization
1to the PFP to have the waste
ed for disposal as either TRU
ructive analysis and
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radioactivity analysis, the waste will be labeled appropriate!

and returned to the 241-Z-361

temporary waste storage area for interim storage pending di >sal. While at the temporary waste

storage area, the waste will be placed in the properly desigr
Figure 2-11.

Upon receipt of the analytical results, IDW will be properly
packaged and labeled based on the designation and in accor
receiving disposal unit. If applicable, packages will be neat
waste” or “dangerous waste” marked on them. U.S. Depant
labels will also be included, where applicable.

The designated dispc | sites for regulated wastes st are .
VWP for TRU waste. Ar ™ tp ion of gnificant Diffe.
Decision, and a subsequent clarification letter issued to the
( RCLAIDW n be placed in ERDF, provided regulato
acceptance criteria are met. EPA has granted regulatory ap
generated from characterization of the 241-Z-361 Settling 1
Phase Il activities.

2.10.3 Samj s and Associated ' aste

Some waste materials will be generated during chemical an
Tank 241-Z-361. In addition, project staff anticipate that sc
left after analyses are completed. All waste materials gener
managed and disposed in accordance with laboratory practi
will be evaluated after completion of the analytical work to
disposed as radiologically-contaminated waste, TRU waste,
logic described in Section 2.10.2 for evaluation of field-gen
material not consumed during analysis will be archived for
Tank 241-Z-361. Residual sample material will be transpor
the original sample was handled when shipped to the lab.

2-43

-~ waste container, as shown in

mnate  All IDW will be

: with the requirements of the
ieled with the words “hazardous
of T 1sportation hazard class

* for non-TRU waste, and the

s to the ERDF Record of
nistrative Record, states that
roval is gained and the waste

[ for ERDF disposal of IDW
hrough approval of this SAP for

of t| samples collected from
:sidual sample material may be
n the laboratory will be

d procedures. The samplers
mine whether they can be

ixed waste, following the same
| IDW. Residual sample

nd then returned to

) the tank in the same manner as
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3.0 QUA ITY ASSURANCE PR

This section includes descriptions of plans and programs t
generated through this SAP. It includes discussions of Prc
date acquisition, reporting, data review, and DQA. This se
various organizations and documentation responsible for n

3.1 PROJECT MANAGEMENT

Figure 3-1 provides the organization chart for activities ass
Tank 241-Z-361. BW. : will retain the overall prog na
imple  :ntation of this SAP, while LMHC is responsible ft
and sampling of the sludge in Tank 241-Z-361. In general,
of the 241-Z-361 Characterization Program Plan (BWHC
the elements identified in the engineering task plan, Engine
Miscellaneous Underground Storage Tank 241-Z-361 (HN

All LMHC planned work will be reviewed by the BWHC t
released within the existing BWHC work control system. ]
performance of work relative to Tank 241-Z-361 must be v
and authorization basis.

Preparation and maintenance of the work site will be the re
LMHC. In this context, BWHC must prepare the work site
requirements of LMHC. This arrangement will remain ine
on site and performing work.

The safety basis and work authorization will be maintained
with characterization of Tank 241-Z-361. All work (BWH!
conducted utilizing the controls identified in the current Ta

by the U.S. Department of Energy, Richland Operations Of
RL and EPA).

Subject to BWHC’s approval, LMHC assigned a Project M
Project Manager for this characterization task. The LMHC
the management and successful completion of LMHC work
performance within agreed-to schedules and costs. LMHC
timely fashion to achieve the planned work, as approved by

(V3]
[
—

1 AN

‘e the quality of the information
lanagement, quality, objectives,
tncludes a discussion of the
'ment of SAP activities.

d with the remediation of

ject  ponsibility for

:asks required to conduct set up
[C will implement the elements
, while LMHC will implement
Task Plan: Cleanup of

7.

eview Committee (PRC) and
.’s work planning and
‘he existing BWHC contract

bility of BWHC, in support of
et the reasonable needs and
or the work site while LMHC is

VHC for all work associated
MHC performed) will be

) (PHMC 1999), as approved
\L), and this SAP (approved by

“to the BWHC PFP Z-361

:t Manager is responsible for
: assignments, and work
issign sufficient resources in a

C.
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Prior to initiatir~ physical work on the tank, BWHC will
Review, per HNF-PRO-055, to ensure all prerequisites hav
organizations and individuals are adequately trained and pr
anticipated that FDH will perform a focused, mited sampl
sludge/solid sampling.

The BWHC Project lead will work with a BWHC planner t
This includes providing the as low as reasonably achievable
waste management sheet, etc., including those prepared by
and approve the work approach and controls prior to releast
within the authorization basis (PHMC 1999). The work wil
BWHC work control system.

3.1.1 Emergency Preparedness/Response

LMHC will provide BWHC a formal lay-down plan and wc
sludge sampling. In addition, L ~ will provide a daily li
all LMHC Ct \cterization prg taff who will be inside
procedures and provide an overview of the planned steps fo
BWHC PRC, Operations and emergency preparedness staff

BWHC will limit access to the sampling site during samplin
inside the exclusion zone will be Characterization Project O
person in charge requests specific external assistance. BWE
crowd control to minimize any unnecessary staff from being
the field operations.

A project-specific contingency plan, which incorporates ext:

ct a contractor Standard Startup
:n met and all assigned

2d for their assigned tasks. Itis
ndard start-up review before

mj te the PFP work package.
iew, Job Hazards Analysis, and
1C. The PFP PRC will review
~ork, to assure that this work is
released through the standa

rocess that they will use for

;, during the sampling events, of
FP fence. LMHC will provide
dge sample collection to the

tivities. The only staff allowed
(CPO) staff, unless the LMHC
ill also provide any necessary

r the immediate tank area during

_ PFP emergency procedures, is

presented in Appendix C, Attachment C2, as part of the site-sy

BWHC will provide facility orientation training to the LMHC
facility and Tank 241 .. 361-specific emergency response actl
emergency training will take between 4 and 8 hr and will be p)
(trailer outside secured compound) at no additional cost (other
contractor staff. BWHC will maintain the official training rec
Project Manager with a copy of the records.

3.1.2 Engineering

All engineering for sludge sampling systems will be the respor
xisting LMHC CPO rev v requirements for sampling appare

(93}
'
(93}

‘fichei hand safety plan.

contractor staff for PFP
Facility orientation and

ded at the PFP training facility

n staff me) to LMHC and

» and will provide the LMHC

llity of the LMHC CPO. All
reviews will be met.
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Supplemental assessment of the potential for a criticality e
Tank 241-Z-361 will be made fi owing this characterizati
action that would significantly change the form or configu

3.1.6 Operations

All operations staff, including BWHC and FDH PFP supp:
¢ ing area will be under the direction and control of th
and LMHC person in charge will perform all necessary du
briefing.

LMHC CPO will identify in advance the specific laydown
service requirements and other materials that BWHC PFP

quantity and location of service and materials will be speci
mobilization. This information may be provided through ir
communications between the CPO Project Manager (or de
and must be mutually agreed to.

3.1.7 Program Management

BWHC will have overall programmatic responsibility. Th
requests and special presentations. LMHC will designate :
management of the characterization portion of this work. ~
in defining and implementing all readiness review actions |
work. This will include scheduling necessary PRC meetin;

3.1.8 Ra ation Control

BWHC will perform the initial site survey of site radiation
completed and any personnel or load restrictions have beer
These data will be shared with e LMHC Rl  Characteriz
BWHC and LMHC radiological control groups will perfor:
activity radiological survey to assure that agreement 1s reac
pre- and post-sampling radiological conditions. BWHC wi
continuous air monitors for use by the LMHC Radiologica
at the Tank 241-Z-361 site.

3.1.9 Regulatory (I vironmental)

BWHC is responsible for all environmental approvals. LV
document reviews, providing process descriptions or other

)
[
(W, ]

elating to the contents of
1 before implementation of any
of the tank contents.

ff, within the designated
IC CPO manager. The BWHC
cluding conducting a pre-job

or the work and any specific
rovide. The details regarding
1adv 1ce of the job

|l (e-mail, meeting minutes)

) and the PFP Project Manager

ides preparing any change

Ct manager to assist in the
ogram management has the lead
2d prior to implementing this
eview the final work packages.

(after the load test has been
lished and implemented).
radiological control group.

int pre- and post-sampling
etween the groups relative to
vide ¢ brated, portable

rol Organization while they are

ill support this effort via
nation on work techniques, as
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3.1 Qu: ty Assurance

Detailed QA reviews will be performed, as required, by B}
the laboratory analysis process, including assuring that the
requirements of the HASQARD (DOE-RL 1998) and the C
responsibility of BWHC and the WML Operations. The B’
oversight as necessary.

3.1.15 Work Control

All work related to Tank 241-Z-361 will be planned and co
detailed work | I :sprepa: 'byther onsible organi:
by the respective organizations will be submitted to the BW
the PFP Work Package folder. The PFP PRC will review a
compliance with the Tank 241-Z-361 JCO (PHMC 1999).

packages will be released to BWHC Work Control for impl

3 RAININ

The activities described in the He: h and Safety Plan (App

knowledge and skills necessary to safely execute assigned du*’
ensure that workers receive a leve of training commensurate
also complies with applicable DOE orders and government re
training includes pre-job briefings, on-the-job training, emerg

= QA staff. Quality assurance of
lytical work will meet the

'} (BWHC 1999), is the

C QA organization will provide

cted under the auspices of

ms. T work packages prepared
- Project Manager for inclusion in
ork pa ages to confirm

owing this review, the work
:ntation.

ix C) provide workers with the
's. A graded approach is used to
ith their responsibilities which
ilations. Specialized employee
iCy preparedness, plan of the day,

and facility/work site orientations; all members of the Buildir., Emergency Response
Organization must receive the specialized project training. Tr"'~ 3-1 presents the training and

qualifications applicable for facility work and activities. The
Appendix C describes training requirements in greater detail.

Before initiation of any activities, BWHC will conduct projec
emergency preparedness training. In addition, BWHC will cc
1s formal review will ensure all work prer
assigned individuals and organizations are adequately prepare

HNEF-PRO-055.

tasks.

alth and Safety Plan in

recific facility orientation and
ict a standard startup review per
isites have been met and all

nd trained for their assigned
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Sampling activities will be performed using procedures tha
tank sampling and an:  sis. In general, these methods are |
adapted for use at Has  rd. For example, the GC/MS meth
based upon Metha TO-14 (Winberry et al. 1990). Similar
sorbent train scrubber solution, LA-533-402, is based on th
Method 9056. These procedures have been in use and have
quality for a number of years.

The QA objective of this plan is to develop implementation
known and appropriate quality. Data quality is assessed by
accuracy, precision, and completeness. Definitions of these
and level of effort are provided below. The applicable QC
and levels of effort for assessii - data qi "'ty are dictated by
nature of the analytical methoa. The fixed laboratory paran
through 2-5.

Representativeness is a measure of how closely the results
distribution of the chemical and radiological constituents in
design, sampling techniques, and sample handling protocol:
document, provide documentation to establish that sample 1
ensured.

Comparability expresses the confidence with which one dat
Data comparability will be maintained using standard proce
equivalent units.

Accuracy is an assessment of the closeness of the measured
chemical test results is normally assessed by spiking sample

>bee leveloped for Hanford
ont A analytical methods,
T air analysis, LA-523-404, is
e ammonia analysis of the
-846 (EPA 1997a)

rrated vapor data of known

ance that will provide data of
:sentativeness, comparability,
meters, applicable guidelines,
lines, quantitative target limits,
intended use of the data and the
s are presented in Tables 2-2

t the actual concentration
natrix sampled. Sampling plan
;ussed in other sections of this
fication and integrity are

can be compared to another,
, consistent methods, and

> to the true value. Accuracy of
h known standards and

establishing the recovery. A matrix spike (MS) is.the additi... .. a sample of known amounts of

a standard compound similar to the compounds being measure

compounds spiked in the organic matrix and are also used to a
accuracy requirements for fixed laboratory analyses for this pr

Precision is a measure of the data spread when more than one
the same sample. Precision can be expressed as the relative pe
measurements. Laboratory duplicates are included in the proj
laboratory precision. Precision requirements for fixed laborat

Completeness is a measure of the amount of valid data obtaine
process and the complete implementation of defined field proc
90% for field survey and fixed laboratory analyses. Complete
number of vali analytical results divided by the number of an
by 100.

(#3]
[
O

Surrogates are deuterated
s accuracy. Table 3-2 lists the
't

surement has been taken on

nt difference for duplicate
lesign, enabling estimates of
inalyses are listed in Table 3-2.

om the analytical measurement
res. Completeness is set at

» will be calculated as the

es requested, multiplied
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These laborati es will provide analytical services that are
equivalent approve methods. " e laboratoriesw be inf
schedule and will provide back up to each other in case on
analysis. The WML Project Coordinator will assure that a
include the location of analysis and the person performing

Cores from the two risers will be transported to the laborat
segments or when one core sample is completed, whicheve
up to three segments in three OTCs can be transported sim
and laboratory storage of samples is discussed in Section 2
discussion of holding times and . nple preservation.

3.4.3 Field Sam} ng Quality Control

The field sampling will not require collection of equipment
be used each time a sample is co :cted.

Because reentering a riser that has already been sampled m
representative, no field duplicates will be obtained.

A sample of the LiBr solution will be collected for analysis
time new solution is made.

3.4.4 Laboratory Analytic: Method Requirements an

The analytical requirements are discussed in Section 2.5. T
analytical data are obtained with a stringent set of QA samg
requirements are described below:

+ One laboratory method blank for every 20 samples «
preparation batch will be carried through the compls
procedure. The method bl: : consists of analyte-fr
document contamination resulting from the analytic

« One laboratory control sample (LCS) or blank spike
preparation batch of uptoZ samples of the same m
monitor the effectiveness o 1e sample preparation
from the analyses are used to assess laboratory perfc

«  An MS sample will be prepared and analyzed for ev
method) of the same matrix or sample preparation b
aliquot of the sample is spiked with the analytes of ¢
used to document the bias of an analytical process i

cord ce with SW-846 or

| of the upcoming sampling
ratory cannot perform the

s are performed and records
L rsis.

ithin two days of obtaining three
irs first (this schedule assumes
ously to the laboratory). Onsite
ppendix D provides a detailed

tes because new samplers wi

ult in a sample that is not

‘e sampling begins and each

ire quality measurements,
These samples: 1 associated

ilar matrix (5% of samples) or
nple preparation and analytical
rer and will be used to

cess.

>e performed for every
for each analytical method to

1alysis process. The results
ce.

) samples (as applicable to
whichever is most frequent. An
'n and the results of the MSs are
'en matrix.
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Laboratory duplicates or matrix spike duplicates (MSDs) will be used to assess precision
and will be analyzed at the same frequency as the MS samples.  laboratory duplicate is
an aliquot of the same sample, while a MSD is a second MS of the same sample. To
compare two values, the relative percent difference is based on the mean of the two
values and is reported as an absolute value. Either a lab duplicate or MSD will be
performed for every preparation batch of up to 20 samples of same matrix for each

an: rtical method.

For metals such as sodium and : 1minum, a serial di ion may be performed to assess
the accuracy of the analyte measurement. A serial dilution is required for analytes with
concentrations that approach the upper limit of the linear range. The serial dilution

st 1ld  performed on the same sample as the MS analysis. This will allow the

assessn t of the accuracy of the analysis when spike concentration is insufficient for the
analysis due to the high analyte concentration in the sample. The results for the serial

dilution must :reported in addition to the MS recovery when the spike recovery falls
outs :ofthe acceptance range.

Tracers are used during the analysis for radionuclides. A tracer is similar to a MS, as the
sample is spiked during sample preparation with a radioisotope that chemically behaves
similar to the isotope in question. Tracer recovery provides an evaluation as to the
effectiveness of the sample preparation process used to isolate the radioisotope of

interest. The tracer recovery factor is used to calculate the sample activity, uncertainty,
and MDA.

The sensitivity, better known as EQL as defined in Chapter 1 of SW-846 (EPA 1997a), is
specified in Tables 2-2 through 2-5. The EQL is also called a PQL. The EQL or PQL
will be determined for non-radionuclides per Chapter 1 of SW-846. If the EQL cannot be
met or an EQL below the action limit cannot be determined, the steps described in
Section 2.5.5 will be followed.

Method detection limits, as defined in Chapter 1 of SW-846 (EPA 1997a), will be
determined ¢ a water or clean solid matrix for the specific method to verify that the
laboratory ca successfully perform this method. This information will be kept on file at
the laboratory.

Both the EQL and MDL must be determined in a manner consistent with Volume 4 of
HASQARD (DC™ RL 1998)

For radionuclides, the MDA will be calculated per Volume 4 of HASQARD (DOE-RL
1998). The EQL or PQL and MDA will be reported for the samples in question. The
I Ls/PQLs reported for each sample shall take into account the matrix, amount of
sample used, and dilutions, and will be reported for each sample.
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The recovery ranges specified in Table 3-2 for the ICP/MS method m  iring the actinides is a .
recommendation, not a requirement. The ICP/MS method measuring the actinides uses as an indirect
calibration method mainly because of the difficulty in obtaining two separate sets of ele :ntal and
isotopic standards that can be used to ver ' each other. Currently, the ICP/MS is calibrated
indirectly for actinides, using a mass response curve derived from the analysis of a 10 ppb
thorium-232 and uranium-238 standard. Chemical separation will be performed before ICP/MS
analysis to allow quantitative determination of isotopes of the same mass. The validity of this
approximation is check« using an initial calibration verification standard containing thorium-232,
neptunium-237, plutonium-239, and amercium-241 at approximately 10 ppb. Typically, the
thorium-232 recovery is very good (90% — 100%), because it is, in part, used to build the calibration
curve. For the other three isotopes, :overies ranging from 50% — 150% are not uncommon.

3.4.5 adiological Surveys

Radiological surveys are an essential part of the characterization of Tank 241-Z-361.

Information collected from on-site radiological surveys will be used to determine whether

protec re equipment action levels have been exceeded and to monitor the effectiveness of
radiological contamination control efforts. Note that all intrusive work in the exclusion zone will
be conducted using Level C respiratory protection (i.e., air-purifying respirators). Radiological
surveys will be conducted in the field by trained health physicists 1d/or health physics
technicians and will include the following activities:

« Source surveys (i.e., surveys at riser openings and at samplers and other equipment
removed from inside the tank) for alpha;

«  Work area surveys (i.e., in and around the workers in the exclusion zone, including

breathing zone monitoring) using hand-held instruments, and continuous alpha air
monitor(s); and

« Exclusion z¢ : monitoring (i.e., at the exclusion zone boundary in one location) using a
fixed-head air sampler.

Fixed-head air sample will be surveyed using field instruments every 15 minutes. Additional
details of radiological survey requirements, including action levels, are presented in the Site
Specific Health and Safety Plan (Appendix C of this SAP).

3.4.6 Industrial Hygiene Surveys

Industrial hygiene surveys will be conducted during characterization of Tank 241-Z-361 to
ensure the proper use of personal protective equipment and to monitor the effectiveness of
contamination control efforts. Industrial hygiene surveys will be performed or directed by
industrial hygienists and/or industrial hygiene technicians and will include the following
activities:
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« Source Surveys (i.e., at riser openings al
movement) for volatile organic con” 2u
detectors), ammonia (using direct readir
oxygen (using a direct reading CG/O; m
colorimetric indicator tubes);

« Work Area Surveys (i.e., in and around
breathing zone monitoring) for the same

« Exclusion zone monitoring (i.e., at the e
the same constituents.

In general, industrial hygiene monitoring will be
surveys in both time and location. Additional d:
requirements, along with protective equipment 1
Health and Safety Plan (Appendix C of this SAI

3.4.7 Quality Control Requirements

Field QC is governed by collection procedures ¢
laboratory performing work shall have a QA prc¢

1998). The QC components of these programs \
of this SAP.

3.4.7.1 QC for Sludge/Solid and Supernate A

sludge/solid and supernate analysis are comphar
below:

«  WSCF Laboratory QA Plan (Meznarich
» 222-§S Laboratory QA Plan (Markel 199¢

Any other laboratory performing work shall hav
HASQARD.

3.4.7.2 QC for Vapor An: rsis. The QA Man:

analysis 1s compliant with HASQARD (Dorman
sampling.

3.4.8 Lab Instrument/Equipment Testing, It
Operating Procedures. Laboratory personnel s

relevant QA program for testing, inspection, ope
instruments and equipment. Procedures should t

ings during sample

‘'or flame-ionization

. combustible gases and
oride, and chloroform (using

:lusion zone, including

ry in multiple locations) for

ital with radiological
hygiene survey
ented in the site-specific

3 of this SAP. Each
nth HASQARD (DOE-RL
vities conducted in support

A programs that apply to
T'hese QA Plans are listed

lan that complies with

“vapor sampling and
sed for 241-Z-361 vapor

tenance Requirements

s established in the
ze of all laboratory
those performing the task
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Director. The RL will officially transmit the report to th
Washington.

3.5.1 Documentation and D: | Packages for Cores
3.5.1.1 Field Documentation. All sampling activities ¢
other controlled documentation packages, maintained by
documentation for both core and vapor samples must inc

. identification of tank and riser number of the san

« any observed anon sample i
pressures, t eratures and other operational par

 any conditions that the sampling team observes d
nearby activities, machinery, electrical anomalies

« names and titles of personnel involved in the fielc
« problems and procedural changes potentially affe

3.5.1.2 Laboratory Documentation. Laboratory repor
the purpose of this SAP:

1. Format] = Analytical results only for vapor :
2. Format V = Analytical results, as well as all r:

Appendix E) for core/supernate d
3. Format VI = See details listed in Table 3-4. A
4. Pfeliminary letter report for total alpha results.

A preliminary letter report will be generated for the total
compositing. The preliminary letter report will be sent tc
laboratory within 5 days after completion of total alpha fi

provide a copy of this report to those performing the DQ.
report will include:

- Results with units,

« Details of extrusion, appearance of each segment

3-17

Region 10 office in Richland, .

Jocumented in work packages or
1g personnel. This

cation,

tion numbers, flow rates,
potentially affecting the sample,

e sampling event (e.g., odors,

7and ir responsibilities, and
: validity of the sample.

ill into one of four formats, for

; only

including calibration data (see

vapor sample data only.

sults obtained before

"HC Project Manager from the
1 cores. The BWHC will
)mpositing instructions. The

-a within each segment,
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levels ‘:ading to some decision or action. Potential actions
upgrades or environmental condition notification to RL. N
preliminary results of the analysis of SUMMA® canisters v
the need to sample core segments for VOA analysis. The}
verbal notification to the Tank 241-Z-361 Project Manager
by written communication to the PFP Safety Manager and 1
at BWHC, It is the responsibility of the Tank 241-Z-361 P
verbal notification to the PFP Safety Manager and the EPA
Manager must notify appropriate personnel of significant he

3.5.3.2 Analytical Results (Pr minary Report and Fina
sampling and analytical data are requested for GC/MS analy
last sample collected ©~ agivenr r. | nple, if five :
five SUMMA canisters will be analyzed by GC/MS for vola
last vapor sample from that riser, a draft report will be provi
detections for the volatile organics are above detection limit
provide:

« segment and core associat  with air sample,
. results,

« units, and

+ sample detection limits.

Positive detections will result in analysis of the sludge for v

The draft final data report and draft data package sh. be su
Manager by the laboratory project coordinator for review wi
the samples and supporting data. Comments shall be provid
receipt of the draft data package and a final data package sh:
receipt of comments. The final data package is considered a
elements listed in Table 3-4, as agreed to by WML.

3.5.4 Electronic Deliverables

Laboratories shall prepare all data reports in electronic form
capable of being electronically down loaded to the Tank Wa
database and shall be an ASCII, comma-delimited file that
PNNL’s “Standard Electronic Format Specification for Tank
(Bobrowski et al. 1998) outlines the necessary format for ele
Waste Information Network System.

3-19

1y include tank access control
fication to project management of
provide the basis for determining
nat I report includes immediate
llowed within three working days
Tank . [-Z-361 Project Manager

_ct Manager to provide immediate

.ct Manager. The PFP Safety
and safety issues.

'mat VI). Preliminary vapor
rthin 4 days after receipt of the
ents are collected from a riser,
rrganics and after receipt of the
ndicating whether any

2 preliminary report shall

2S.

.ed to the 241-Z-361 Project
four weeks after receipt of all
WML within one week after
1ssued within two weeks of
nat VI report and contains the

he electronic format shall be
formation Network System
ipatible with Excel 1997,
racterization Data Loader”
lic data down loaded to Tank
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+  Evaluation of exploratory data analysis,
- Spatial evaluation of the data and

« Summary of the utility of the data to make the deci
Process.

3.6 DATA REVIEW AND VALIDATION

3.6 Data Review

The laboratory will perform a peer review of all analytical

rticular analytical method being reviewed. This is also ¢
HASQ'™™ \ ume3, tion8 RL 1998) describ
performed by the laboratory. The laboratory will also use i
HASQARD to provide review of the data before reporting
be performed on all data (sludge/solid, superna  and vapo
final report to BWHC.

The initial total alpha analysis of the sludge/solid, which w-
strata and to determine the strata to composite, will undergc
staff at WML. The QA review w be based on WMH-310
addition to the procedure previou. described, BWHC will
checks that will be used in the review. The list will be disci
laboratory coordinator more than a month before the data re
questions/checks will be based on WHC (1993) for total alp
documented per WMH-310 along with the specified checkl
provided to the BWHC Project Manager and staff working
DQA on the data.

After QA review, the laboratory project coordinator will prc
alpha data to the BWHC Project Manager and to the DQA s
include;

. Descriptions of the waste during extrusion with pictu

« Description of visual strata attributed to the core/rise
strata were observed,

.+ A clear association between the strata and the sample
The total alpha results, and ! )As and uncertainty,

Summary of QC data including method blanks, LCS,

3-21

+ listed in Step 2 of the DQO

by a person trained in each

a one-over rev. .

> data :view that will be

/n procedures that conform to
ata to BWHC. This review will
iples) before submission of the

used to assess the locations of
recial QA review by the qualified
ilytical Report Review. In
ride a list of questions and
with the reviewers and project
is required. The revised list of
1alysis. The review will be
-optes of the review will be
‘he pre :ct manager to perform

a preliminary report of the total
The preliminary report will

1deos,

the depth into the segment the

tracer/duplicates.
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3.6.2  Validation of Sludge/SolidS and Supernate

The critical decisions it are to be supported by the output from the sampling program focus on
sludge and solid samples with a secondary emphasis on supernate. Total alpha and radionuclides
only are specified for validation because the major decisions relat¢ to criticality and safeguards
require detailed alpha and isotopic information. Once the samples are composited, isotopic
analysis w  be performed on the sludge/solid and supernate. Data validation is performed by an
independent third party that is not part of the laboratory performing the work. Data validation
must also be performed on only the following isotopes analyzed by the methods listed in

Tables 2-4 and 2-5. In addition, the results of PCB analyses exceeding 10 ppm shall be
validated. '

+ Plutonium/Americium-241 « Uranium-238 and Plutonium-238
- Plutonium-238 « Plutonium-241

+ Plutonium-2% 240 +  Neptunium-237

« Technetium-99 «  Strontium-90

- U 1ium-235
Level D validation will be performed p. - WHC (1993), modified to include the specific QC
sample frequencies and limits specified in this SAP. Existing validation contractors that have
been routinely providing validation ser :es for radiochemistry for the Hanford site will perform
the validation. The aforementioned procedure describes the qualifications of the validators, the
procedure for validation, and the report format required from the validation. The Level D
validation includes:

« Verification of deliverables versus requirements,

« Verification of transcription errors,

« Evaluation and qualification of results on method blanks,

. valuation and qualification of results on tracers, LCS, laboratory duplicates,

. Evaluation of initial and continuing calibration, quench monitoring, and counting
resolution checks, and

« Ci :ulation checks of both sample and QC parameters at a frequency of 20%, or at least
one sample and one complete QC sample series, will be recalculated, which ever is
greater. A QC sample series is defined as initial and cont 1ing calibration standards,
method blanks, spike samples, chemical and tracer recovery, duplicates, and LCSs.

Because of the following facts, no third-party validation of the or; 1ics and metals is requested.

. Additional sampling may be performed before and/or during treatment.

3-22
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« Reporting limits or PQLs for organics are likely to
high activity of the samples will rest  in significan
a reporting limit above I will not provide useful

« Ifthe waste is treated and shipped to WIPP, and if \
for mixed waste, the organic and metal content will

analysis of the drummed, treated waste is required a
treatment.

3.6.3 Vapor

Vapor sample results will undergo the ie-over-one ‘iew
HASQARD (DOE-RL 1998) and in the laboratory’s data re
validation is planned for the vapor samples. Calculations o
presented in the Phase I Vapor SAP (Hill et al. 1998) and c:
presented both in the Phase I Vapor SAP and in a letter fror
dated April 27, 1999 (DOE-RL 1999). These calculations i
toxic air pollutants and/or particulate matter will remain suf
substantive requirements of the applicable air quality stande
sampling performed 1 concert with the sampling is not req
to augment current information. If the vapor data from the

require sampling to meet emission regulations, the decision
reevaluated.

3.7 DATA QUALI Y ASSESSMENT

The DQA is performed after data validation. The purpose o
project objectives are met, identify data deficiencies that im’
determine whether data is sufficient and of appropriate qual;
Section 1.5 to be made. The DQA process involves the spat
data. The DQA process will be performed in a manner cons
(1998). The following steps are included in the DQA.

1. Review the project DQO. This includes review of tk
assumptions that are included in the data collection ¢
are consistent with the conceptual model. If the data
makers and technical staff must determine the consex
and the impact this has ona cision.

d the LDR limits because the-
qons. Validation of data that has
‘mation.

succeeds at receiving approval

reclude shipping. A headspace
ould be best done after

eviously described in
procedures. No third-party
:missions for radionuclides were
tions of toxic emissions were
E to the administrative record
te that the emission rates of
tly low to ensure that the

re met. Therefore, vapor

by regulation, but will be used
I analyses indicate a need to
» perform validation will be

A is to assess whether original
lata interpretation, and

allow the decisions in

d statistical evaluation of the
with EPA (1996) and ASTM

ceptual model and any

-+ Determine whether the data
r from the model, the decision-
es of using a different model
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E: nine the distribution of data. The distribution should be examined both spatially .
(vertically and horizontally) and umerically. Spatial evaluation should attempt to assess
whether similar strata exist horizontally. Numerical evaluation includes determining
whether norm:  distribution or other distribution exists. This includes an exploratory
data analysis (Ho: in et al. [1983]; and Cleveland).

Calculate concentrations in terms of dry weight.

Examine the data for outliers or anomalous values. This includes identification of
statistical outliers and anomalous values. Any anomalous values should be vali ited and
closely examine to assess potential reasons for the anomaly. If no reason can be found
to exclude the data in question, they should be included in further a lysis. If a reason

for exclusion can be found, a detailed but concise explanation r exclusion should be
provided.

Evaluate the decision error. The - set decision errors were presented in Section 1.7,
Section 1.9 describes the approach to be taken if the target error limits are not met.

DQA process will be performed on the following three sets of data.

The total alpha data will be assessed to determine which strata to composite. In order to
perform the DQA, the total alpha from cores B and F must be available and validated.

The results from the VOA analysis will be ¢ : data set. These data will only be collected
if the vapor samples indicate a positive response for volatile organics.

Tl analyses performed on the composite samples.

3-24
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Al1.0 INTRODUCTIC

Between 1949 and 1973, Tank 241-Z-361 was used as a set
effluent streams to the soil column. Tank 241-Z-361 receiv
Plutonium Reclamation Facility (236-Z Building), inorganic
from the Plutonium Finishing Plant (234-5Z Building), inor
Incinerator Building (232-Z) and from Building 242-Z from
The low salt aqueous waste stream from the Plutonium Fini
contaminated aqueous solutions (88%), contaminated labor:
uncontaminated cooling water (5%). Lines into and out of "
1975, the supernate pumped from the tank in the 1975 - 197

1985. A detailed historical discussion is presented in Sectio
Plan.

Tank 241-Z-361 has a nominal volume of 45,000 gal (curres
20,000 gal of liquid/sludge) consisting of a steel-lined recta
dimensions of Tank 241-Z-361 are 7.92 m (26 ft) in length,
that slopes from 5.18 t0 549 m (17 to 18 ft). Thetank has a
layer approximately 2.44 m (8 ft) deep (WHC 1990). The p
characterizing the sludge that exists in Tank 241-Z-361.

Tank 241-Z-361 is an existing emission source per Washing
(WAC) 173-400 and 173-460 after venting, installing a high
filteron /# il 28, 1999. The air monitoring plan (Hill et al.
to atmosphere was approved by the U.S. Environmental Prot
1998. Sampling was performed during April and May 1999
that was approved by EPA in December 1998. Results from
the total amount of all detected toxic air pollutants (TAPs) ir
the small quantity emission rates of WAC 173-460-080. Ta
concentration of detected TAPs, the calculated total amount
Attachment A-1,"Calculations for Detected Compounds™), ¢
compounds based on Henry’s Law for pure aqueous solutior.
emission rate specified under WAC 173-460-080.

A-1

tank “ior to discharging liquid
rorganic waste from the

ste and laboratory mixed waste
c and organic waste from the
americium recovery process.

2 Plant consisted of plutonium-
“waste (7%), and

241-Z-361 were blanked off in
neframe, and the tank sealed in
3 of this Sampling and Analysis

ontaining approximately

ir concrete tank. The

m (13 ft) in width and a depth
timated residual liquid/sludge
sed action entails sampling and

{dministrative Code

ciency particulate air breather
3), for initially opening the tank
on Agency (EPA) in December
‘he vapor under Hill et al. (1998)
vapor sampling indicated that
1k 241-Z-361 were well below
A-1 summarizes the

APs in the tank (presented in
rvative calculations for detected
1d the annual small quantity
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A2.0 REGULATORY EVAL

New source review under WAC 173-400-110 is required fo
source, modification, or an increase in a plant-wide cap or u
source is considered the construction or modification of a st
amount of any air contaminant emitted by such source or th
contaminant not previously emitted. A modification is any |
method of operation of a stationary source that increases the
emitted by such source or that result in the emissions of any
emitted. Sampling of the sludge in Tank 241-Z-361 does nc
WAC 173-400-110 because the proposed activity does not r

Similarly, an evaluation of WAC 173-460 applicability for t
sampling activity does not meet the definition of a new toxic
modification). Therefore, Chapter 173-460 does not apply t

A3.0 RET"RENCES

DOE-RL, April 27, 1999, 99-EAP-276, “Tank 241-Z-361 M
Letter to D.R. Sherwood, U.S. Environmental Protec
U.S. Department of Energy, Richland Operations Oft

Hill, S., M. Hughey, C. Miller, M. Miller, C. Narquis, 1998,
and Analysis Plan, HNF-2867, Rev. 0, Waste Manag
Richland, Washington.

WAC 173-400, "General Regulations for Air Pollution Sourc
Department of Ecology, Olympia, Washington.

WAC 173-460, "Controls for New Sources of Toxic Air Poll
Department of Ecology, Olympia, Washington.

WHC, 1990, Deactivated Cribs and Settling Tanks, WHC-SL
Westinghouse Hanford Company, Richland, Washing

[TON

establishment of any new
pecific emission limit. A new
\ary source that increases the
sults in the emission of any air
ical change, or change in the
»unt of any air contaminant
‘ontaminant not previously

\uire any further action under
the definition of a modification.

air determined that the sludge

pollutant source (construction or
sludge sampling activity.

1al Emission Rate Estimates,”
Agency, from J.E. Rasmussen,
Richland, Washington.

¢ 241-Z-361 Vapor Sampling
1t Hanford Corporation,
State of Washington

s," State of Washington

'A-CSA-20240, Rev. 0,
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ATTACHMENT A

CALCULATIONS FOR DETECTEL
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Estimation oftot  Toxc Air Pollutants (WAC 173-460) in Tank 241-2-361based on vapor
Space sampling results.

3

. . -~ Alm.-rm " ey s

P:i=l.atm Rgu.=sz.0>7._‘. . [:e(273 +25) K mg:=1-102.gn
Molc-K

For conservatism assume sludge is 100% by voluma of low salt strength water:

Volume liquid = 20000-gal Volume vapoy = 25000-gul

For Carbon Tetrachloride (CCl4),H= nry's Law Constant:
(Reference: Handbook of Physical Pr  irties of ¢ anic Ch cals, CRC Press)

3
MW el =15382- 58 Hq, 2276000 2™ CC 4 vapor:=.95 ™
mol wu, - m”

c CCla_vapor Yolume vaper

males CCl_vapor = MW
CCla

moles o4 vapor = 6.091-10"*exol

moles o4 vasor R gas'T

P CCls °= P CCl4 = 1.57:-'10'7‘:121:1

Volume vanor
Pcas -¢_mol
C ccle_liquid i, C el _liquig = 570210 =
CCls m

P9 CCl4_tiguid 2 € c1s_LiquigVolume g

: . . / ) - \
Weel_towl =MW eepy - [moles CCl4_liquid + 03 € pt vper)

Is
, - = -4, _ _
Ml _total = 3529107 b SQZ copa =2

Att A2
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For Chloroform (CHCI3), H = Henry's Law Constant:
(Reference: Handbook of Physical Properties of Qrgani

MW CHCI3 =1 1938% H CHCI3 1=3.67'10-3‘it-m:£]
) mo

les 2C CHCI3_vapor' Yolume ;oo
0les CHCI3 _vapor -= MW criop

moles cHeys vapor = 4.836-10" emol

moles CHCI3_vaporR gas'T

P = P ~pyep

CHCL3 = — CHCL
p

. .. PcHes )

C CHCI3_liquid = TR C cHE13_liquid =

moles CHCI3_liquid =€ CHCI3_liguid " Yolume liquid

FeHen _toat =MW criciy-{moles opyep3 joua + mole

W CHCI3_totat = 80561077 ¢lh SQE crers

Att A-3

:micals, CRC Press)

¢ CHCI3_vapor *=6.1 3
m

149-10"%eatm

1074atnol

3
o0

- - \
15_vapor,

mg
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For Dichloromethane (CH2CI2), H = enry's Law Constant:
(Reference: Handbook of Physical Properties of Organic Chemicals, CRC Press)

MW 8491 7. H 232510720 ¢ = 056.57%
CHaCl2 *=8%50 CHz(Cl2 =3.45:10° CH2CI2_vapor =056 —
ot mol o

_ CeH201 vanare Volume o,
moles CH2CI2 _vapor ** -

]
moles CHJCL?_vnpor = (6.24-10 "emol

moles Arva ~oa .D P""'T B
P ! P cracp = 16121074
LA ART SR Bl - vapor
PC”’”" .6 10
Ccraciatiqud® = = € CHac12_tiqug = 4961107 —
_hgq _lig :
= CH2CL2 o

molss CHaCI2 liquid ™ € cH2C1_liquid Velume joui

. o . e - \
W CHCI2_total # MW cracp - (moles CH2C12_liquid ™ Bl CHACI2_vapor

. P I
W1 CH.?.C[Z_IOIL = 820110 1L SQE CHacIz = 50;;

Att A-4




For Tetrachloroethylene (C2Cl4), H = Henry's Law C¢
(Refsrence: Handbook of Physical Properties of Org:

.= g — -2 8t
MW C2C14 .-165.83-;‘5 HCZCM =1.77-10 ._n

e c C2Cllﬁ»_\r:npor'VOI"““e vanar
Oles C2¢14_vapor i

MW cacis
molas C2Cl4_vapor =7.4) 9'10-3'17101

moles C2Cl4_vapor'R gay' T

P
Volume vapor cx

Peacis =

Peacis
C2014

Ccacia_tiqua = C c2¢14_liquid®
0ke3 €214 _tiquie = € C214_tiquie Voleme iouig

W C2014_toras =MW cocpg (moles ey jiquia + mole

. -2
W14 tora] = 5:71-107 el SQE ¢acy.

Att A-S

imicals, CRC Press).

~ - m
¢ C2Cl4_vapor = 13'—3§
m

17-10" e4tmm

1074t
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For Trichloroethylene (C2HCI3), H = Henry's Law Constant:
(Reference: Handbook of Physical Properties of Organic Chemicals, CRC Press)

’ 3
,- = gm =g 85103, U =g 0.0
MW carcis =130 39— Heape =985107 o CC2HCL vapor 7492

C c2Hen vapor’ Volume vapor

moles C2HC3_vapor *= MW cayels

raoles C2HCI3 vapor = 3.529:1 emol

moles ~ytym1a wamarR oo T .
Peanen ® Peogen =91 107
s yanor

P concis R
H C C2HCI3 Jiquia = 9258107
C2HcI3 -

C c21C13 _liquid =

LS CoHCI3 liquid = € C2HCI_liquia: Volume liquid

. - . . L. - o \
W5 CaKEI3_total MW comicy3-(moles C2HCI5_liquid + 20K COHCI3_vapor)

2 : 2103 P )
Wi C2HC13_!OLL1 23.053-10"7a]b SQE C2HCI3 = 50 ;

Att A-6
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Fot Acetic Acid (C2H402), H = Henry's Law Constant:
(Reference: Handbook of Physical Properties of Organic

, .= £ — -7 aun-l

mo.

mole< .- C C2H402_VKDDY. \,Olumc wvanar
S C2H40Q2 vupor '~ ————
- MW caps02

moles ¢ 3y, =2.04910°%

moles ¢21102_vapor R gas'T

P =. P
C2H402 Vohime yypor C2H4C
P canH402
€ catu02 Nigid = C C2H402_liquid®
Y C2H402

C 024202 _liquid ®

moles C2Ha02_liquid = © C2HA02_liquid VONT2 Jiquid

W CIHA02_total =MW 216027 (mO1S €212402 _Liquid +

Wi C2H402_tota] = 5:306°1b SQZ com402

At A7

micals, CRC Press)

. — m
C C2H402_vapor -=+13 "'g
m

29410 Yeatm

pomol
=
4107420l

liter

C2H402_vap or)

00.38

yT
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For Acetone (C3H6Q), H = Henry's Law Constant: )
(Reference: Handbook of Physical Properties of Organic Chemicals, CRC Press)

3
stam’, . m
C €3H50_vapor ---047'—f

. . gm . .3
MW 1w S 58.08. 2 H :=3.97-.10°".
C3IH50 ol C3H60 ol

" C C3HG6M _‘apor-Volume vapor
moles 031160_vapor :T— = MW crrreg

-3
moles C3H60_Vﬂp0f = 7658]0 *mol

moles CiE-~ R l T

apor’

e Loreta,
P c3H60 = v - Pey = 197910 am
vapor
P
..~ C3HSO _ 14,0l
€ c3H50_liquid = € C3n60_iquig = 498410 —
Hesngo o

2oles C3H80.  quid = C C3H80 _liquia Volurme Liquid
2 - ’ ~la L N 3 - 3
Wt CIH60_total ¥ MW c3pgo- (meles C3H50_liguid + 01 C3H50_vapor)

Iy
. PR - .=43741.
Pt CIHE0 toral = 4.842:107 4o SQE capigo 48—

Att A-8
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For Freon-11 (Trichlorofluoromethane, CCIF3),H =
(Reference: Handbook of Physical Properties of Or

atrnem’

MW ccpg 21044682 g i=138.
CCIF3 ol CCIF3 ool
c CCl.I-'Zi__\/apt:ar'Vom‘me vapor

MW cciF3

moles COIF3 vapor =
-3
no “IF3_vapo: 3.08-107"»mol

moles C1F3_vuporR gas'T

P ne = P
CCIF3 Volime ypar ol
P —
CCIF3
CCerFs iqud s = C CCIF3 ligui
= Heers -

m0leS CCIF_iquid = € COIF3_Liquia Volume Liquid

i . /
M celrs o =MW copps-(moles CCIF3_liquid + T

’, - .4 -
W CC[F3_t0trll= 7.194-10 b SQb CCLW

Att A-9

rs Law Constant:

Chemicals, CRC Press)

c CCIF3_vapor =3¢

7.959.10 T et

67.10°7.2%

—_——

m

21F3_vnpor\

1738 1

¥z

3

m

m.!
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For N-Butane (C4H10), H = Hennv's Law Conslant:
(Reference: Handbook of Physic: Properties of Organic Chemicals, CRC Press)

. £ o .1 ptman a m
NfW C4H10 I4.09‘——- H C4H10 --95010 ‘e C C4H10 Vupor __.28.__.g
ol - 3
les cap10 € C4Hl()_\.'apor'v"]"“'ne vapar
vapor "T T p
- MW can10
moles C4110_vapor = 4.899-10"*emol
moles ~ar1A vamaeR oo T -
Pcanio: P capro= 1.266:1077
¥ OLWLC vapol,
c P caH10 1332.10°7 59
C4HI10_tiquid = gr—— C cax10_liquia = 1332107 —
C4H10 o)

moles C4p10_liquid = C C4H10_liquid Yolume figuig

Wt cam10_totat MW carri0-(moles capo_fiquid + TS CAH10_vapor)

: o - . I
W CaHI10_torat = 5952207 4lb SQZ ca10:=43748 =

2

Att A-10
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For N-Pentane (C5H12), H = Henry's Law Constant:
(Reference: Handbook of Physical Properties of Org

. ]
MW :=72.15. 80 H ;ergys 21262000
C5H12 mol C35H12 ol

| .. © CsH12_vanar' VOMTS v nor
Roles CSH12_vapor = M capils -

moler 112_vapor ® Z ’9‘10.5'.1‘101

POl 51119 vapor R gacT '
= Pes

Pesps:
CSHI12 Volume vapor
_Pesai
C csHI12_Liquid = . C csH12_liqui
LCsHI2

moles ¢s5H12_liquid = C C5HI2_liquid Volune i ig

W CsHI2 total =MW C5H12- {0l 513 jiquid +F

ke -6 b=y ' .
WUCSHI2_total = 3:39-10740b SQ=¢s:

Att A-11

‘hemicals, CRC Press)

c C5H12_vaper :=.016-3;
™

542310 % am
3810727

. m3
1 v )
:5H12_vapor,

137480
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For Toluene (C7H8), H = Henry's aw Constant:
(Reference: Handbook of Physical Properties of Organic Chemicals, CRC Press)

3
N o em — -3 smm . mg
MW C7HS ‘= 92.14.. H C7H3 :=26.64.10"°. : C C7H8_\'apor :=.027. 2=
1uol ol K

m

_C C7HS_vapor’ Yolume yonq.

moles cypg  yor
- MW cons

. - -3
moles C7H8_v3p0[ =2.773.10 emol

moles n7hR vanarR aaeT -5
Perug boogg=7.166.10
T WA ‘-apor

Prons ¢ mal
CC7H8 diqud® | — C c7Hs tique = 107910°¢ 7.
HC7He o

WOl 07HR liquid = € CTHS_Liquid VOl jiquia
W C7H8 total =MW ¢718 (015 0718 jiquia + OIS CTHS vapor)

< 43 o= 43745 1
Wit CTHS _tota! = 2.223.1077b SQE C7Hg ® 43743 —

b3

Att A-12
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APPENDIX B

RADIOACTIVE AIR MONITORING PL
TANK 241-Z-361 SLUL
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B1.0 INTRODUCTI(

Between 1949 and 1973, Tank 241-Z-361 wasused asa s
effluent streams to the soil colun . Tank 241-Z-361 rece
Plutonium Reclamation Facility (236-Z Building), organic
the Plutonium Finishing Plant (PFP) (234-5Z Building), i1
Incinerator Bu ling (232-Z) and from Building 242-Z frc
The low salt aqueous waste stream from PFP consisted of
solutions (88%), contaminated laboratory waste (7%), anc
Lines into and out of Tank 241-Z-361 were blanked off in
tank in the 1975 - 1977 timeframe, and the tank sealed in
historical information = p 1 "in¢{ ionl3ofth S

Tank 241-Z-361 is a steel-lined rectangular concrete tank,
45,000 gallons (currently containing approximately 20,00
dimensions of Tank 241-Z-361 are 7.92 m (26 ft) in lengt
slopes from 5.18t0 5.49 m (17 to 18 ft). Figure 1-2 of thi
tank. The tank has an estimated residual liquid/sludge lay
(PHMC 1999). The proposed action entails sampling and
Tank 241-Z-361.

In accordance with Washington Administrative Code (W A
proposed sampling activity constitutes a minor modificati
a Comprehensive Environmental Response, Compensatior
program activity. Quantification of radioactive air emissic
radionuclide control technology (BARCT), and air monitc
substantive requirements (i.e., relevant and appropriate re«
activity. These substantive requirements have been deterr
WAC 246-247-040. A BARCT compliance demonstratio.
agency on a case-by-case basis. This plan presents the co:
requirements.

B1.1 PLANNED ACTIVITIES

Risers will be opened to allow push core sampling of one,
samples. Each core sample will consist of approximately
48.26 cm (19 in.). The total length for one full depth sam|
(95 in.). A detailed description of sample collection is pre
Because of the sloped floor of the tank and possible irregu
of the sample, and thus the actual length of the core, will t
depth at each riser sampled. The samples will be sealed ir
immediately upon retrieval of each segment. The sampler
and a ball valve as shown in Figure 2-6 of this SAP. If stc

B-1

; tank prior to discharging liquid

norganic waste from the

ganic, and laboratory waste from

1c and organic waste from the
americium recovery process.

nium-contaminated aqueous
ntaminated cooling water (5%).

, the supernate pumped from the
A detailed discussion of the

12 1d Analysis Plan (SAP).

a nominal volume of

s of liquid/sludge). The

> (13 ft) in width and a depth that
'shows a cross section of the
rroximately 2.44 m (8 ft) deep
cterizing the sludge that exists in

6-247-030(16) and (25), the

nis activity has been identified as
Liability Act of 1980 (CERCLA)
nplementing best available

iave been identified as

1ents) to be applied to this

based on provisions contained in
'termined by the regulatory

1ce plan to meet the identified

maximum of two, full depth -

’) segments each with a length of
estimated to be 241.30 cm

1in Section 2.3 of this SAP.

s in the sludge surface, the depth
1sted to include the entire sludge
nsite Transfer Cask (OTC)

lled by a piston with an o-ring

>f the OTC is required, the
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B2.2 SOURCE BASED ON OPTIONAL CONTAMII
TECHNIQUES

Section 2.3.2 of this SAP describes the optional contamina:
that may be used. These include:

* Constructing a wind break

¢ Operating a high efficiency particulate air- (HEPA)
intake near selected work areas (not connected to th

* Alternate core sample removal method

..e estimated emissions associated with the source in this s
The source term associated with the optional items is a subs
section and the release fraction of 1.0x10™ is consistent wit!
of optional controls.

B3.0 EN 5SION CONTR!

Push mode sampling of the tank waste has the potential tor.
emissions to the atmosphere. Implementing BARCT for the

identified as a substantive requirement for this CERCLA ac
be taken to control emissions:

* Radiological technical smears will be taken of equip
where there is the potential for smearable contamina

* Equipment, tools, and materials with smearable cont
100,000 dpm/100 cm® beta/gamma or 400 dpm/100 «
contamination otherwise fixed by an appropriate me:
current location.

The controls discussed in Section 2.3.2 of this SAP and brie
further discussed here. The HEPA filtered exhauster is the s
Vapor SAP (Hill et al. 1998). The difference between the p1
the exhauster will not be connected to a tent but to flexible t
described in Section 2.3.2 of this SAP. The exhauster will ¢
per minute. The exhauster was evaluated against substantiv
in the Phase I SAP (Hill et al. 1998).

B-3

ION CONTROL

:ontrol and sampling techniques

red air exhauster with a flexible
k)

n are  ised on total emissions.
“the estimated source term in this
CFR 61, Appendix D, for the use

e radioactive particulate
otential emissions has been
. The following approach will

, tools, and materials in areas

ation above
tpha will be wrapped or the
rior to being moved from the

iscussed in Section B2.2, are
exhauster presented in the

us usage and this usage is that

1 that will allow mobility, as

‘e up to 1,000 cubic feet of air
uirements and approved for use
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WAC 246-247, "Radiation Protection -- Air Emissions," Si

f Washington Department of -
Health, Olympia, Washington. '

B-5
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APPENDIX C

HEALTH AND SAFETY PLAN FOF )JGE
SAMPLING TANK 241-Z-3

This document is INCOMPLETE unless a to the
complete Sampling and Analysis
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C1.0 INTRODUCTIO]

This site-specific health and safety plan (HASP) has been d
requirements for conduct of Phase I characterization of Ta
include opening the tank and collection of full-thickness co

The core samples will be analyze for the contaminants of (
analysis plan. This HASP is provided in order to minimize
and other onsite personnel. This HASP establishes requirer
and conveys facility-specific hazard communication inform
a reference for use during the planning of work activities at

intended to provide information consistent with H... SD-W
Safety Plan ™ > 7°C D).

The main body of this appendix is organized according to s
site-specific information relating to Tank 241-Z-361, follow
for the planning and conduct of work. This information est:
requirements and provic  general guidelines. Supplement:
attachments to this HASP. A sum ary of site-specific heal
Tank 241-Z-361 is presented in Attachment C-1.

Cl.1 FACILITY BACKGF YUND

Tank 241-Z-361 is an inactive underground tank within the
Finishing Plant (PFP) at the Hanford Nuclear Reservation n
located approximately 240 ft south of Building 236-Z.

Tank 241-Z-361 served as a primary solids settling tank for
waste. Historic flows during the operating history of the tan
2,000,000 gal/yr of process and laboratory wastewater. The
routed to 216-Z-1, 216-Z-2, 216-Z-3, and 216-Z-12 Cribs fo
in service from 1949 until 1973, supernatant was removed i
All tank inlet and outlet pipes and risers have remained sealt
sludge sediments approximately 94 in. deep in the bottom of

The tank is considered to contain a substantial quantity of pl
plutonium ranges from 30 to 70 kg, based on the results of li
conducted in the 1970s and evaluation of the limited availab
In addition to plutonium, the tank contents are expected to it
PFP processes used during the tank's 24-yr operational perio
nonsoluble components of effluents from Buildings 232-Z, <
of the solids remaining in the tank is not well described curr
contributors of settleable solids and insoluble liquids are ext
incinerator scrubber operations, excess acid and caustic salts
and solvents (e.g., carbon tetrachloride) from plutonium recc

Cl-1

»ped to address health and safety
H-Z-361. The Phase II activities
mples of the sludge in the tank.

:rn identified in the sampling and
h and safety risks to workers

i, provides general guidelines,

. This HASP is provided i 0 as
:241-Z-361. This HASP is
ISP-002, Tank Farm Health ¢

t matter and presents first, the

y general information relevant
1es baseline health and safety
yrmation is provided in

1 safety requirements relevant to

cted area of the Plutonium
ichland, Washington. It is

salt liquid (primarily aqueous)
re approximately

rnate from Tank 241-Z-361 was
»osal to ground. The tank was
5, and the tank sealed in 1985.

ice that time, leaving a layer of
:ank.

um. The estimated inventory of

1 sampling and analysis

toric waste stream information.

e constituents from nearly all

t will be dominated by the

Z, and 236-Z. The exact nature
The largest expected

[ to have been ash from

1 waste neutralization activities,

and refining operations and
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The characterization of Tank 241-Z-361 involves cleanup u
listed in the Hanford Federal Facility Agreement and Cons
(Ecology et al. 394) and is outs :the normal tank farm oj
requirements of 29 CFR 1910.1%2  p), LMHC has directed t
additional precautions will be taken and respiratory protecti
circumstances are identified in the body of this document.

C1.3 DESCRIPTION OF PLANNE ACTIVITIE

AT TANK 241-7-361
The objectives of the current activity at Tank 241-Z-361 are

1. Collect a series of represe: itive sa Hles of the tank
2. Provide quantitative analysis of the chemical compo

define the distribution of contaminants of concern w

To meet these project objectives, 1 : following activities wi
are described in detail in Section 2.0 of this SAP. The resul
activities (i.e., tank dome loading test, tank head space vapo
monitoring), will be reviewed before implementation of Pha
HASP will be incorporated as a safety plan amendment befc
The site will be prepared before beginning the sampling acti
this HASP, a tank dome load test I 1been conducted. The
for construction of a truck bridge to support the core sampli
activities. This bridge is currently under design by BWHC ¢
under a separate work package prior to collection of core sa
during site preparation and the sampling activities are descri
Task 1: Review the results of the Phase characteriza
incorporate any appropriate changes to this H
not necessarily be limited to, the following is.

1. Effectiveness of the support infrastruc
action (e.g., exclusion zone, decontarr

communication, coordination betweer
[RPP] staff).

(S

The results of real-time ambient moni
(e.g., combustible gas concentrations,
radiological monitoring results).

(%)

The results of iboratory analysis of v
tank.

4. The video record of conditions inside

Cl1-3

the CERCLA past-practice sites
'rder (Tri-Party Agreement) -
ons. Over and above the

1 certain areas/circumstances
mes established. The areas and

llows:
¢ from the existing tank risers.

1 of the sludge samples and
the identifiable sludge layers.

mplemented. Field activities
Phase I characterization

iples, and ambient condition
activities. Any changes to this
tiating the Phase II actions.
At the time of preparation of
s of this test indicate the need
hicle during the Phase II

111 be fabricated and installed
s. The tasks to be performed
elow.

ictivities and identify and
This review will include, but

sstablished during the Phase ]
on facilities, support area,
and River Protection Project

1 during the Phase I actions
vapor concentrations,

samples collected from the

ink.






HNF-4371
Rev. |

Cl4 ME HODS OF CONTROLLING WORK

To facilitate the timely performance of the characterization «
Phase II effort will be conducted according to the SAP and t
BWHC. Based on these planning documents, RPP tank farr
effort in a manner similar to routine tank sampling activities
using the RPP Job Control System (JCS). For detailed infor
to HNF-IP-0842, TWRS Administration (WHC 1992).

Work control for the Tank 241-Z-361 activities will follow I
performing maintenance work, HNF-IP-0842 (WHC 1992),
approved before performance of the work. The hazards eval
worker is covered | the use of t! JobH rd aalysis (JH
Section C2.0 of this appen x.

Jobs for which performance of work is hazardous, very comj
adversely affecting the environment or equipment operabilit
planning. Jobs in these categories may also require addition:
release to work and more control/overview during work. Th
sent to the work package preparers for detailed planning. Th
package approvals are described in WHC (1992).

C s ROLES AND RESPONSIBILITIES

Organizational roles, responsibilities, and interfaces are desc:
A more detailed description of the . es and responsibilities ¢
Memorandum of Agreement for Roles and Responsibilities fi
(20 November 1998). Specific individual responsibilities are
The organizational responsibilities for this activity are shared
management personnel are identified in Section 3.0 of this S:
for both organizations and personnel key to worker safety an
organizational chart for health and safety responsibilities is p:

C1-5

at Tank 241-Z-361, the
te-specific HASP prepared by

f will implement the sampling

< at the 200 Areas Tank Farms
m on JCS implementation, refer

. most formal method of
a detailed resolution, which is

n necessary to protect
‘ocess described in

or has a higher potential of

' require more details in

rrovals, stricter control of

n  ex or high-risk jobs are
uirements associated with work

in charters and program plans.
anizations is presented in the
aracterizing Tank Z-241-361
ribed in position descriptions.
reen RPP and PFP staff. Key
\n overview of responsibilities
th is described below. An

-ed in Figure C1-1.
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Cl.5.1 Management

BWHP staff at PFP are assigned overall project manageme
Project management staff are responsible for ensuring all w
planned, and then executed ina s & manner. Inaddition, r
project staff possesses skills and resources necessary to safi
management staff will be responsible for ensuring that the :
supplied for the actual tank sludge sampling activity.

C1.5.2 Employees

AllPFPand}F ’emp e associated with this project art
conducted in a safe and healthy manner and that safety and
understood. Employees shall report unsafe conditions or pr
the job supervisor/person-in-charge (PIC) during work perfi
authority and should stop work if an immediate threat to lift
employees should take personal action to correct or mitigate
discovered. Employees are responsible for following all wr
permits (e.g., Confined Space Entry Permit and Radiation V¥
safety instructions contained in work control documents or «

C1.5.3  Plutonium Finishing Plant and Tank Waste R

Safety Management

The Safety Managers are responsible for ensuring close coo.
the organization for the purpose of maintaining a safe and he
includes coordination of all aspects of project safety (i.e., in
radiation protection/health physics, and safeguards and secu
developing and implementing this HASP and auditing field .
compliance; ensuring the effective integration and involvem
in daily activities to ensure hazards are identified and contro
in dealing with hazards and establishing safety and health re
(WHC 1996). PFP safety management will provide daily in
oversight during field operations at Tank 241-Z-361.

C1.5.4  Plutonium Finishing Plant Safety and Tank W

Remediation System Safety Personnel

Personnel in the RPP and PFP Safety organization (including
industrial hygiene technicians, and health physics technician
assisting management in defining an resolving safety and h
communication of hazards to employees; providing evaluatic

C1-7

ponsibility for this project.

s properly prioritized and

.ement shall ensure that the
nduct their assigned tasks. RPP
priate staff and equipment are

onsible for ensuring all work is
1concerns are reported and

s to their direct supervisor or
ice. Employees have the

zalth exists. When appropriate,
insafe condition at the time it is
srocedures, controls specified in
>ermit [RWP]), and additional
yed by the job supervisor/PIC.

liation System

ion between project staff and

ul workplace. This activity

al safety, industrial hygiene,
Other responsibilities include
ties, as appropriate, to verify
“safety and health professionals
supporting the line organization
nents -ough the PFP S/RID
ons and weekly field safety

strial safety specialists,

Ts]) are responsible for

issues; aiding in the

"hazards; verifying compliance
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with this HASP; and assisting project personnel to ensure all designated health and safety
procedures  d requirements are properly iplemented in the field.

C1.5.5 'utonium Finishing Plant a1 Tank Waste Remediation System
Radiological Ci  rol

The Characterization Project Radiological Control organization is responsible for monitoring for
radiological hazards, providing radiolog 1l survey maps to support work planning and

pe rmai : verifying compliance with established radiological procedures, and invoking stop-
work authority for radiological hazards that could potentially jeo]  lize worker health and
safety. HPTs from the RPP staff will perform site monitoring during the sludge sampling effort.

PFP health physics and radiological control s ™y " lvise with regard to any special
requirements for  “P-specific radiological control 1ation and management of alpha-emitting
radionuclides.

Cl-8
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C2 HAZARD EVALUAT

Activities at Tank 241-Z-361 pose potential physical, chem:
hazards. The radiological hazard associated with Tank 241-
chemical hazards at the time of this writing. Project safety :
Phase I characterization effort before implementing this Phe

Personnel may be exposed to a variety of chemical, physica
while working at Tank 241-Z-361. Worker exposure to haz
materials, use of equipment, or working conditions. These |
personnel must be properly protected. The ongoing efforts
reducing the risks of injury, property damage, or exposure t«
Multiple T m de I, such as vapor exposur
flammability, heat and cold stress, electrical hazards, excess
snakes, spiders, d insects, poor lifting techniques, and slip

Project personnel from BWHC and LMHC work together to
location. As hazards are identified and evaluated, controls a
the potential risks. The measures employed are documented
disseminated. This information on 1zards is used for work
at prejob safety briefings and safety meetings.

This section of the HASP provides information on safety anc

at Tank 241-Z-361.

C2.1 TASK RELATED HAZARDS ASSOCIATED
WITH TANK 241-Z-361

Most physical hazards (e.g., flammable vapors, trip and fall |
moving material hazards, heat and cold stress) and chemical

corrosive materials) associated with the planned sludge samg .

environmental, and radiological
51 is better characterized than the
must review the results of the

[ activity.

vlogical, and ergonomic agents
may result from contact with
-ds must be identified, and
ified above are aimed at
:micals or ionizir - rad” =~ 1
vaste contact exposures,

101se levels, encounters with
ps, and falls.

itify hazards at the work
nployed to eliminate or mitigate
1 the documentation is then

tion posting and for discussion

th hazards that may be present

-ds, vehicle hazards, lifting and |
rds (e.g., potential toxic vapors,

.o of Tank 241-Z-361 are similar

to hazards related to the tank farm operations routinely conduct~ " by RPP personnel. Field

personnel should review the protocols in the following sections
unique hazards, or potential degree of hazard, have been identif
Detailed discussion of the Preliminary Hazard Analysis for Tar
Justification for Continued Operation for Tank 241-Z-361 (PH
follows:

1.

2.

(%)

potential structural instability of the tank (to be addresse

potential combustible gas hazards (more detected during

potential toxic vapor hazards (to be addressed by persor.

and engineered controls),

C2-1

r additional information. Some
- at the Tank 241-Z-361 Site.

'41-2-361 is presented in the
> 1999). These hazards are as

hrough engineered controls),
-eliminary site activities),

orotective equipment [PPE]
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existing procedures consistent with the hazard associated w

alpha-emitting radionuclides,

personnel safety, and contamination control associated with ™~ ~': 241-Z-361.

C23 PO ENTIAL STRUC1 RAL INSTABILITY
OF TADM [241-Z-3¢

Tank 241-Z-361 is a steel-reinforced concrete structure loca
nature of the waste solutions historically sent to the tank (i.e
observations conducted in the 1970s (i.e., photographs indic
liner) indicate a concern for the continued structural integrit:
corrosion of the concrete and the steel reinforcing. Failure ¢
could result in serious personnel injury, equipment damage «
and flammable vapors a1 ' alpha-emittii  radionuclides to t!
main tank structure, the riser pipes on the tank top, which ar
tank roof, are subject to corrosion and subsequent loss of int
controls currently in place prohibit placing any personnel or

BWHC has conducted a load test of the tank structure and d«
required to support the sampling vehicle during the sludge s:
load test have not been published at this time. At the time o
preliminary bridge design has been developed. The bridge v
subcontractor and wi be erected over tank under the superv
engineering staff under a separate work scope for site prepar

C24 FIRE AND EXPLOSION HAZARD
AT TANK 241-Z-361

The results of the flammable vapor assessment conducted du
activities conducted at Tank 241-Z-361 must be reviewed be
sampling) activities. Appropriate flammable vapor mitigatic
during sludge sampling in accordance with existing RPP tan.
should have been vented and have a passive vent in place be
The following information regarding the potential flammablt
based on information developed for the Phase I vapor sampl!

Based on the assumption that the tank is effectively sealed, t
Operation (JCO) (PHMC 1999) indicates that Tank 241-Z-31
flammable vapors. The flammable vapors, if present, are mc
methane (CHy) from chemical or radiological degradation of
sludge. There is also a possibility for ammonia (NH;) to be
these compounds are lighter than air and, if present, will tenc
of the tank and the tank risers. The potential flammable gas
implementing the flammable gas mitigation procedures spec
upper and lower flammability limits (UFL, LFL) for the mos
shown in Table C2-1.

C2-3

ompletely underground. The
dic solutions) and the limited
disappearance of the steel tank
he tank due to possible

tank structure under a load

s, and potential release of toxic
nosphere. In addition to the
iged pipes set in the concrete

/. The interim operating

»ment loads on the tank top.-

ined that a bridge structure is
ng activities. The results of the
varation of this plan, a

e constructed by an off-site

of Fluor Daniel Northwest

the Phase I Vapor Sampling
initiating the Phase II (sludge.
ictices will be implemented
pling procedures. The tank
he sludge sampling activities.
or hazard at Tank 241-Z-361 is
fety plan.

stification for Continued

s the potential to contain

:ely to be hydrogen (H,) and/or
nic materials in the remaining
nt in the tank vapor. All of
ccurmnulate in the upper portion
‘d will be managed by

in the JCO (PHMC 1999). The
ly flammable compounds are
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compounds included strong mineral acids (e.g., nitric acid,
hydrofluoric acid), strong caustics (e.g., sodium hydroxide]
(e.g., carbon tetrachloride; tri-, di-, and monobuty! phospha
urea, lard oil, oxalic acid, acetic acid, benzene, and p-phtha
number of radionuclides.

Most of the acids and caustics are expected to have reacted
contents and are not expected to be present in un-ionized st
early 1970s indicated a slightly acid pH of 4.0, so the possi
be encountered during sludge sampling. The metallic cont¢
as solids in the tank, with the largest quantity in the sludge
detected no acid gases in the tank headspace during prelimi

The organic compounds with st " tantial vaj  pressu are
hazard during the planned activities at Tank 241-Z-361. A
suspected waste constituents with vapor pressure greater th:
ammonia) is shown in Table C2-2. These compounds also
are most likely to be pres:  in the tank sludge in any subst
separated liquids or in aqueous solutions in tank liquids. N
ammonia were detected in the tank headspace with field ins
Nitrous oxide (N2O) was detected at approximately 60 ppm
from the headspace. Additional analysis of tank headspace
sludge surface detected a number of additional compounds

Table C2-2. Characteristics of Selected Potential |
Tank 241-Z-361.

c acid, hydrochloric acid,

nber of organic compounds -
utylbutyl phosphonate, butanol,
1), some metals, and a limited

ach other or with other tank

\ sample of the sludge from the
xists for some pH extremes to
the tank are most likely present
ank bottom. Field monitoring
hase I activities.

likely to present a toxic vapor
the characteristics of the

mm mercury (including

Ise the organic constituents that
imount as either phase-

ile organic compounds or

its during Phase [ activities.
1aIr grab sample collected

s collected from a level near the
in Table C2-3.

e Waste Constituents,

o Vapoer pressure Exposure limit" lonization --I
- Chemical = - 5o R T potential
: S (mmHg - { . (ppmin air) . ~

Ammonia | 10,340 25 10.18

Acetic Acid ’ 11 | 10 10.66

Benzene 75 ? 1 9.24

Butonn! 6 | 30 (ceiling) 10.04
| Caroon 1etrachlovie 91 | 2 11.47 5.5

Dibutyl Phosphate 1 \ 1 t determined <1 (estimated) |
| Monobutyl Phosphate . <1 (estimated) | none established tdetermined | <1 (estimated) $
t Dibutylbutylphosphonate [ 1 (approximately) | none established tdetermined : <l (estimatea)j
| Nitrous Oxide | 528.000 1 25 12.89 | 1.53 |

'Exposure limit is most conservative of OSHA PEL or NIOSH recomt

NIOSH = National Institute of Occupation Safety and Health.
OSHA = Occupational Safety and Health Administration.
PEL = permissible exposure linut.

C2-5

exposure limit.
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With the exception of ammonia, the volatile organic compot
have vapor densities of greater than 1.0 (i.e., they are more ¢
period with the tank sealed (e.g., about 13 yr) creates the po!
within the tank headspace with the lightest compounds close
vapor sampling activities are expected to cause minimal dist
proposed Phase II sludge sampling activities may disturb str
result in a different mixture of vapors at the tank risers, inclt
that were not detected during the Phase I sampling and analy
rigorous real-time air monitoring protocol during all activitit
monitoring must include continuous monitoring for organic
periodic sampling for carbon tetrachloride.

In addition to the organic compounds suspected to be presen
largely of poorly described inorganic solids. Major contribu
include sodium hydroxide used in neutralization processes, i

s potentially contained in the tank
se than air). The long quiescent
1al for stratification of vapors

o the tank top. The proposed
ance of the tank headspace. The
ied vapors within the tank and

1g the presence of compounds

. Personnel must continue a

t Tank 241-Z-361. This

ors and ammonia with regular

the tank, the sludge consists
s to the inorganic solids may
nerator ash, silica from

undetermined sources, and neutralization reaction products (- ..., sodium fluoride). The primary

acidic constituent is reported to be nitric acid with a smaller ¢
acid. Both of these acids are extremely toxic and corrosive. |
contact with sludge from Tank 241-Z-361. In addition to its «
is extremely toxic via direct contact and absorption through tl
materials in the tank are expected to have been neutralized by
discharged to the tank. Historical testing of one sludge segms
of 4.0. This indicates that acids in e sludge, if un-neutralize

The following routes of exposure are applicable to the Phase
Chemical exposure may occur through inhalation, absorption,

+ Inhalation of hazardous materials may occur from lack ¢
equipment, malfunctioning monitoring equipment, or th
chemicals or chemicals in quantities greater than respira

«  Absorption through the skin or eyes of solid, liquid, or ¢
occur by direct contact or through cuts and/or abrasions.
when a worker does not wear the proper protective clotk
a break or a tear occurs in the protective clothing, or wh
with the eyes.

« Exposure by ingestion might occur and affect the digest:
are ingested by workers who do not practice good perso
hands thoroughly after completion of work or before sm
gum or tobacco).

+ Hazardous substances may be injected into the body thr
contaminated equipment with sharp edges, from protrus

“ribution of and hydrofluoric
onnel must avoid all direct skin
osive nature, hydrofluoric acid
<in. Most of the acidic
atment of the waste streams
lisplayed a slightly acidic pH
re very dilute.

udge sampling activities.
estion, or injection.

r improper use of, respiratory
esence of either undetected
' equipment protection limits.

ous hazardous substances can
iin or eye absorption can occur
or proper eye protection, when
inwashed hands come in contact

system if hazardous substances
nygiene habits (e.g., washing
1g, eating, drinking, or chewing

1 puncture wounds while using
, pressurized hoses, or air lines.
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characterization at ank 241-Z-361, project safety staff mus
characterization effort and evaluate the potential for continu

C2.7 RADIOLOGICAL HAZARDS

Tank 241-Z-361 is expected to contain a substantial quantity
70 kg) and is expected to contain a much smaller quantity ot
of the plutonium (PHMC 1999). The presence of other radi
been identified to date. The gross activity of previous sludg
Plutonium is an alpha-partis : emitter and the plutonium in
particulate plutonium metal, or as inorganic plutonium salts
plutonium nitrate) as a result of reaction with the acidic was
Pluto "1im -""sare wu ‘ytc cifingested d inhalationc
radionuclides can cause serious exposure-related health effe

The existing criticality safety analysis for this tank has recer
confirmed that a criticality event is extremely unlikely durin
Tank 241-Z-361. The current criticality analysis does not at
associated with bulk removal of the sludge from Tank 241-Z
characterization activities and using the information generat
criticality hazard associated with this tank will be re-evalua
evaluation of remedial alternatives. Although most of the re
to be contained in the sludge at the tank bottom, some radio:
portion of the tank, including on the tank sides, roof, and wi
some dry, fine-textured particulate material containing the n
during tank opening and sludge sampling actions. These pal
tank headspace and, therefore, may be discharged from the t
insertion and removal of sampling equipment and tools.

The potential release of, and exposure to, these radionuclide
of sleeves and other containment systems in association witl
through the use of PPE, including appropriate respiratory pr
exposure to particulate plutonium, e sludge sampling effor
respiratory protection.

AN RWP and an as low as reasonably achievable (ALARA)
will be prepared for the activities at Tank 241-Z-361 to spec
HPT support during field operations. The field activities wi
monitoring for alpha radiation during sampling activities. A
will be defined in the RWP. Project safety staff will ensure
integrated to control exposure to toxic materials as well as
particle monitoring will be conducted using an alpha contim
work area near the riser being used for sample collection. Ii
will be placed at the exclusion zone boundary. The filter sa:
detection instrument every 15 min to detect the presence of
action levels for airborne alpha emitters have been determin

C2-9

iew the results of the Phase I
ank pressurization hazards.

Jlutonium (estimated at 30 to
rricium from radioactive decay
lides 1s possible, but none have
nples was not reported.

ink 7 be present as either

, plutonium fluoride or
nstituents in the tank.

¢ on of alpha-emitting

reen revalidated. This analysis

: collection of core samples from
s the potential criticality hazards
.. Following the

iring the characterization, the

> support selection and

uclides in the tank are expected
e particles may be found in any
the risers. It is possible for

.es of concern to be disturbed
ates may be suspended in the
luring tank opening and

| be controlled through the use
sampling equipment itself, and
ion. Due to the potential for

I be conducted in Level B

1agement Worksheet (AMW)
adiological safety measures and
|uire continuous field

1levels for ionizing radiation

all aspects of the safety plan are
ogical contaminants. Alpha

air monitor with alarm in the
ition, one fixed-head air sampler
s will be read with a field alpha-
rne alpha emitters. Preliminary
1sed on the limitations and
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—..gonomics must also be a consideration in the design, deve
equipment, processes, and facilities. The most effective mez
ergonomic considerations is the involvement of both special;
planning and installation/construction.

Project staff will follow established procedures for operating
and sample containers to reduce lifting and awkward operati

C2.9 BIOLOGICAL HAZARDS

Venomous snakes, scorpions, bees, and spiders may hide unc
protective clothing storage areas. Workers disturbing them n
consequences of a bite or sting can be a severe reaction and,
biological hazard occurs, prompt medical aid must be reques
known extreme reactions to bee stings should consider carryi
treatment kit and inform co-workers of the condition. Worke
protective clothing before donning.

C2.10 WORK ENVIRONMENT

Hazards discussed in this section may be encountered in rout
Tank 241-Z-361. Sections C2.10.1 through C2.10.14 reflect
JHA phase required for use in planning of nonroutine work a

C2.10.1 Asbestos

The flange gasket(s) on Tank 241-Z-361 risers are expected t
treated as asbestos-containing material (ACM). When worki
as stated in HNF-PRO-408, Asbestos - Facility Management/

nent, and installation of new
or ensuring incorporation of -
and users in all phases of

sampling equipment, samples,
ositions.

r inside of equipment or in

be bitten or stung. The

sibly, death. If an injury from a
ind provided. Workers with

in ana) ylaxis emergency

re advised to shake out all

ob activities performed at
1s for consideration during the
ties.

ntain asbestos and will be
n or disturbing ACM, controls
eral Industry (PHMC 1997k) or

HNF-PRO-338, Asbestos Control - Construction Industry (PtuviC 19971), must be used and

followed. An asbestos work permit, site form 54-6700-149, sh
performing asbestos work.

ACM might present an inhalation hazard if the gasket becomes
Chronic (long-term) exposure can cause lung cancer, mesotheli

asbestosis. These risks are minimal when material is not distur

Facilities with ACM have postings at each entrance, and knowr
labels or pink coating. Only Washington State-certified asbestc

C2-11
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C2.10.4 Machine Guarding

Those authorized to remove guarding for any purpose must
and then immediately replace the guards when their work is
HNF-PRO-086, Machine Guarding (PHMC 1997b). Worke
hazards and report them when observed so they may be prog

C2.10.5 FElectrical Hazards

Overhead power lines, downed electrical wires, and buried ¢
electrocution.  ectrical equipment may also pose a hazard
overhead electrical hazards shall be perfor :d by operating:
drill rigs, booms on ¢~ "=s, or wi ating a. equipmen
with electrical wires. Workers must also look for frayed cab
and switch centers, and any other defects in electrical equipn
reported to the line manager as soon as they are observed.

C2.10.6 Natural Hazards

Because most work performed at Tank 24 -Z-361 is done ou
factors need to be considered. As identified in Sections C2.5
can be a problem for workers. Inclement weather can make
In addition, rain or melting snow can fill in low areas in norn
take new routes, where they may encounter other hazards.

Thunderstorms an their resultant lightning are of particular
lightning strikes more than 8 km (5 mi) away from the site, p
lightning strikes within 8 km (3 mi), they should leave the sit
lightning strikes are observed within 30 minutes. If lightning
of Tank 241-Z-361, intrusive activities will be stopped until t
strikes are observed for 30 minutes.

The impact of wind (dust storms/high winds with potential to
reduce visibility) on work in outdoor areas containing nonfixt
by the applicable RWP. Operations will determine additional
Tank 241-Z-361 in high wind and predicted high-wind condit

2.10.7 Stored Energy Sources/Lock and Tag

Stored energy sources pose a potenti; hazard to workers. Th
limi | to, electrical, mechanical, hydraulic, pneumatic, chem
energies, and various forms of potential energy (e.g., springs,
objects). Lockouts/tagouts shall be used to protect workers fr

C2-13
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C2.10.13 Sharp Objects

Certain work activities in Tank 241-Z-361 investigations ma3
involving sharp object injuries. Sharp objects can be encount
fa e, in the course of using tools and machinery, and in har

For guidance in preventing injuries due to sharp objects, refer
applicable JHA.

C2.10.14 Sanitation

All work places shall = kept clean and housekeeping shall be
each task/job, the work area will be clean with all work mater
to appropriate storr :locations. Ader e potable water and

C2-15
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C3.0 TRAINING

The training requirements for personnel conducting the activ
same as for the tank farm operations typically conducted by

of plant-specific training for operations at PFP. The training
following sections.

C3.1 GENERAL OVERVIEW
Safety tra ng is designed to provide workers with the nece
perform assigned duties and functions in a safe and healthful

Training for personnel is dependent on the level and type of"
responsible for performing. At a minimum, each worker req
meet the OSHA requirements of both 29 CFR 1910.120 and
Communication." Additional training that meets other regul:
safety and health training for tank rm operations may be re
Regulations” [Washington Administrative Code 173-303)], k
Occupational Workers [DOE 1988]).

C3.2 F JUIREMENTS

All employees working onsite who may be exposed to hazarc
hazards shall receive appropriate training. All managers are
training program is in place and that employees are properly
permitted to participate in or supervise field activities until th
required by their job function and responsibility. Worker qu:
by Fluor Daniel Hanford, Inc. Training Records. Qualificatic
control areas are verified through the Access Control Entry S
employee hazardous waste worker training information. Enti

be denied if entry requirements are not met. For specific entt
HNF-1P-0842 (WHC 1992).

Tank Farm Facility Orientation and initial hazardous waste o
under escort will include discussion of applicable safe work |
communication information (i.e., signs, postings, maps, and ¢
maintained for employee review at tank farm facilities and pr
trailers. As part of the entry process through the ACES static
acknowledge when they sign in that they have read and unde:

C3-1
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This training must be supplemented with a minimum of one
the direct supervision of a trained, «perienced supervisor. 1
8-hr refresher training.

C3.3 Upgrading of Worker Status

Workers with 24 hr of hazardous waste worker training (tank
hazardous waste workers can upgrade their training by obtai1
and two days of actual field experience under the direct supe
Ssupervisor.

C3.3.2  Equivalent Training

Employees who can document or certify that their work expe
In training equivalent to a 24- or 40-hr course written to 29 C
be required to retake initial training. Responsibility for deter
with the Environmental Training organization. However, ce
the Hanford Site shall receive appr¢ riate site-specific trainir
appropriate supervised field experience at the site to qualify {

C3.3.3  Refresher Training

All employees requiring 24- or 40-hr hazardous waste worke
refresher/retraining annually. Workers who do not complete
not assigned to hazardous waste operations for an extended p
(1) they are reassigned to hazardous waste operations and (2)
they completed the initial or refresher training. Refresher tra
of the initial training. There are no exceptions.

C34 ONSITE MANAGEMENT AND SUPERVISO
Onsite management and/or supervisors who supervise or are -
engaged in activities at Tank 241-Z-361 must be trained to th
supervise.

C3.5 HEALTH AND SAFETY STAFF

Industrial safety, industrial hygiene, and fire protection perso

shall meet the most stringent of health and safety training req
facility. This requirement allows field support to be provided

C33
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Personnel completing the 24- or 40-hr worker hazardous wa

refresher course are issued a card by the International Envir
completion of OSHA 29 CFR 1910.120 hazardous waste op

C3-5

\perations training or 8-hr annual
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C4.0 PERSONAL PROTECTIVE E(

The purpose of PPE is to shield or isolate individuals from th
and radiological hazards that may be encountered during fiel:
mitigate a hazard should be chosen only after a determinatior
administrative controls do not provide adequate protection. "
vary depending on the nature of the work being performed ar
place. Requirements for PPE are itemized or noted in work ¢
RWPs, as applicable, and requirements shall be discussed wit
The planned activities at Tank 241-Z-361 will follow the PPI
These procedures are described in the following sections. Th
garment ensembles may be modified based on actual conditic

C4.1 PERSONAL PROTECTIVE EQUIPMENT

SELECTION GUIDELINES

The preliminary evaluation of protective equipment needs for
activities indicates that Level C protection is appropriate (i.e..
contamination clothing). Project safety staff must review the
characterization activities to identify any changes to protectiv
that information. Industrial hygiene personnel and Health Ph
identified during work location characterization and analysis.
administrative controls cannot be used, the Industrial Hygieni
with the PIC, will select PPE to protect employees from the k
to be encountered at the Tank 241-Z-361 Site. Health Physic:
radiological hazards via the RWP. The JHA will specify PPE
1s necessary to address both chemical and radiological concer
and Health Physics will jointly determine requirements throug
as reasonably achievable review process.

Employees who are engaged in activities at the site which req
applicable training requirements specified in Project Hanford
Palicies and Procedures, and the medical surveillance require:
this appendix.

Once a work activity has begun, if the level of PPE for the act
inadequate, the job supervisor/PIC will be notified immediate
evaluation is performed and approv: to resume work activitie

C4.2 LEVEL D PERSONAL PROTECTIVE EQUIF

Level D PPE is the minimum basic level of PPE used at the T

operations where no-air contaminants are present which woulc
However, while enroute from one work location to another, m

C4-1
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CS.0 MEDICAL SURVEIL

Medical surve ance requirements for the Tank 241-Z-36
established for other tank farm operations. These requiren
sections.

Cs.1 MEDICAL EXAMINATIONS

All employees who require access to the Tank 241-Z-361

hazardous materials at or above the TLV and/or permissib.
days per year, or are required to wearar ", will par
program as required 29 “7R 120 medical s
designed to assess, monitor, and maintain records for work
consists of a pre-employment screening, periodic medical «

physicals (as required by the Occupational Health Examin
examination.

The medical contractor for the Hanford Site provides medi
The medical contractor will be provided with information |
performed, potential and actual exposures, and expected cc
information is accomplished through the Employee Job Ta
involves workers, management, and industrial hygiene per.
profile, medical surveillance needs, and training required fi

Cs.2 PERIODIC MEDICAL EXAMINATION

The periodic medical examination will determine biologic
adverse health effects, and thereby facilitate appropriate pr
the periodic medical examination will depend on the exten:
determined by the OHE and the Employee )b Task Analy

The annual examination may ¢« sist of the following:

+ updated medical history,

+ physical examination,

+ chemical panel,

« urinalysis,

- complete blood count,

« pulmonary function test (as determined by the Emplo
. respirator fit test (as determined by the Employee Job
. electrocardiogram (as determined by the OHE),

« chest x-ray within 54 months (as determined by the C

C5-1
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form can be obtained from the DOE, Richland Operations Of
provides the physician's written opinion to the employee and
physician’s written opinion contains information regarding th
including the ability to wear PPE, and the results of the exam
written opinion is maintained in the employee's medical file.

The me cal clearance form is forwarded to the employee anc
medical contractor. A medical clearance indicates restriction:
performing the work duties. If an employee is injured or exp«
clearance must be evaluated by the medical contractor and sig
authorized to return to work.

Cs.6 1 ATHOGI EXPOSURE C(
It is unlikely that bloodborne pathogens will present a problen

pathogens will be controlled in accordance with RPP Adminis
Vol. IX, Section 1.2, "Bloodborne athogen Exposure Contro

Cs5-3
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C6.0 MONITORING

The procedures established by RPP for collection of core sar
include detailed requirements for performing both radiologic
sample collection. These procedures will be implemented du
Tank 241-Z-361. The following information is provided to s
Phase II.

C6.1 OVERVIEW

The purpose of industrial hygiene monitoring during Tank 2¢
emp ‘ee exposure tc iemical and physical agen the wq
essential before instituting control measures, as the degree of
hazard present. Monitoring at Tank 241-Z-361 can be divide
purposes and monitoring for entry into the work area. Althot
necessary, they serve somewhat different purposes. The prin
monitoring is to identify and quantify specific chemical and j
place as part of an industrial hygie; strategy. Entry monitor
at the time specific work is being performed. Entry monitori
verifying that existing control measures are adequate, rather {
contaminant levels.

Monitoring can be broken down into three basic subgroups:
agents. Chemical agents include gases and vapors, asbestos,
operations or maintenance activities at the farms. Physical ag
noise, heat, illumination, explosivity, ergonomic and biologic
occupational stressors is necessary to fully characterize the a:
be prioritized based on perceived need, given the amount of ¢
and a JHA.

C6.2 WORK ACTIVITY MONITORING

A JHA of planned work activities shall be performed and rev
health physicist, and the industrial safety professional. This 1
that might affect employee health have been considered befo
This includes existing hazards present before entry, chemical
and any expected reaction products.

The JHA consists of an evaluation for any potential exposure
contaminants based on where the work is to be performed an
conducted. This monitoring plan was developed to ensure th
and physical hazards are evaluated, and that appropriate cont
health and safety. There are three types of monitoring being
Each of these is discussed in Sections C6.2.1 through C6.2.3.

Cé-1
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exceed the limits specified in Table C6-3, either respiratory pr
will be discontinued as shown in the table.

In the event that exceeded breathing zone concentrations of an
result in stopping work and evacuating the farm, oper ions wi
received from the Operations Manager and a RPP Safety indu:

C6.6.3  Personal Sampling

Personal sampling shall be conducted on representative emplo
Tank 241-Z-361 work activities. Sampling shall be conducted
accordance with estal shed industrial hygiene protocols and u
industrial h* " m

C6.7 INCIDENT RECOVERY

In the event of a tank incident and resulting evacuation, re-enti
coordinated by operations management and conducted by Indu
personnel. Tank incidents include, but are not limited to, gas r
high-LFL, and immediately dangerous to life and health breatt
should be used for recovery when the immediately dangerous
exceeded.

Ce-7

ction will be worn or the work

»nia or carbon tetrachloride
ot resume until approval is
| hygienist.

s, if appropriate, throughout the
“the compounds of concern in
:r the direct supervision of an

> work area shall be

al Hygiene and Health Physics
1se events, tank pressurization,
zone concentrations. SCBAs
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C7.0 DI 'ONTAMINATION PROC

All personnel that may have been contaminated with chemical
be decontaminated before leaving the site. Tools and equipms
decontaminated will be disposed of. The field operations mar,
estat shment of a contamination reduction zone of sufficient
supplies to support decontamination of personnel and equipm
zone. The general decontamination requirements established :
described in the following sections.

Normal tank farm operations deal mainly with radiological de
work is performed at the tank farms and a step-by-step decont

u 1. pment is required, th protocol can be four
procedure, or package.

Decontamination, the process of rer »ving or neutralizing con
on personnel and equipment, is critical to worker health and s:
workers from contact with hazardous substances that may con
protective clothing, respiratory equipment, tools, vehicles, anc
Decontamination (1) protects all site personnel by minimizing
into clean areas and (2) protects the community by preventing
contaminants from the site.

Decontamination takes on additional significance in that most
combined with radiological contamination, thus making the d
dealing with mixed wastes. If equipment or personnel are rad
decontamination procedures shall comply with guidelines esta
Radiological Control Manual (HSRCM-1) (DOE-RL 1996).
detected on skin or clothing by any means, a HPT must be cor
shall be decontaminated following site procedures. Easily det
serves as an indicator of potential chemical contamination wh
similar to the use of radioactive tracers.

C7.1 PF VENTING CONTAMINATION

C7.1.1  Minimizing Contamination
The amount of decontamination required can be minimized st
following operating guidelines and requirements as appropriaf
1. Observe work practices that minimize contact with ha:
walk through areas of known contamination; do not di
substances).

C7-1
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C7.2 TYPES OF CONTAMINATION

Personnel and equipment contamination at hazardous 1
take numerous forms (e.g., solids, liquids, and gases).
unique approaches to decontamination. These approac
sections.

C7.2.1 Physical States of Contaminants

Contaminants may be present in the form of solids, liqu
contaminated with radionuclides, toxic organic compot
of PPE, or in cracks, crevices, folds, and seams. Speci:
addressed as part of the s specificcl ic  ‘zation a1
concerns should be addressed in the RWP and/or JHA.

C7.2.2 Liquids and Gases

Liquid and gaseous contaminants may be limited to the
material. Surface contaminants may be easy to detect ¢
have permeated a material are difficult or impossible tc
have permeated a material are not removed by decontai
material until they reach the inner surface, where they «
(breakthrough). This is one advantage of the use of dis
the clothing is changed at intervals that are less than ¢

C7.2.3  Breakthrough Time

Five major factors affect the breakthrough time.

1. Contact Time—The longer a contaminant is in
probability and extent of permeation. For this
the most important objectives of a decontaminat

2. Concentration—Molecules tend to flow from ¢

concentration. As concentrations of wastes incr
personal protective clothing also increases.

(V3]

Temperature—An increase in temperature gen
contaminants.

4. Size of Contaminant Molecules and Pore Spa
contaminant molecules becomes smaller and as
permeated increases.
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Due to the uncertainty in the actual nature of the sludge remai
likelihood that the sludge contains variable concentrations of |
(e.g., plutonium, carbon tetrachloride, and hydrofluoric acid),
protocol and contamination control will be employed for all
come into contact with the tank contents.

The primary decontamination for personnel! during the sludge
Tank 241-Z-361 will be achieved by following a rigorous prot
potentially-contaminated protective clothing. The protective «
laundering (e.g., reusable cloth anti-contamination clothing), «
garments, gloves and boot covers. This protocol has proved e
sampling activities at Hanford tank farms and will be applied -
this protocol, @ minimal amount of water will be used and the
inn tion-derir ‘v ew minimized. The doffu p
situation because the containment of tank waste materials pro"
and the bags and sleeves used seal the tank riser(s) will presen
contamination of personnel during sample collection and hanc

The recommended decontamination solution for Tank 241-Z-.
water with liquid detergent added (either common dishwashin
detergent such as “Clean and Bright”). A supply of potable w
personnel and small equipment decontamination.

Disposable clothing and expendable tools will be packaged fo.
spread of contaminants. The sampling vehicle and non-dispos.
tank contents will be decontaminated per RPP tank sampling p

C7.4.3 Health and Safety of Decontamination
The decontamination procedures described in Section C7.4.2 s
decontamination of both radioactive and non-radioactive conta

C7.4.4 Change Rooms

Protective clothing will be provided at the Tank 241-Z-361 wc
points (step-off pads), change areas are frequently set up for st
reason to don protective clothing in areas other than the changt
Physics before obtaining or transporting the anti-contaminatiol
change rooms are trailers that are used as exit and entry points
facilities for work at Tank 241-Z-361 will be located in a RPP
support area.

C7-5
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C7.8 DISPOSAL METHODS

All decontamination equipment mu be properly decontaminz
necessary). All spent solutions and wash water should be coll:
Incompletely decontaminated clothing should be placed in pla
pending further decontamination and/or disposal. The Genera
technical support for designating and disposing of hazardous v

C7.9 PERSONAL PROTECTION

C7.9.1 General Safe Work Practices

1. Eating, drinking, smoking, t ing medications, and che
within the radiation area. Under potential heat stress c
allowed under high-heat conditions.

2. Do not handle soil, waste samples, or any other potenti
wearing protective gloves as specified in the JHA and |

L2

Be alert to potentially changing exposure conditions ev
unusual appearance of excavated soils, or oily sheen or
approach from or stand upwind (as indicated by the req
excavations, boreholes, well casings, and drilling spoil:

4. At the end of the work day, or each )b, disposable clot
in drums (chemical contamination) or plastic lined radi

appropriate. Clothing that can be cleaned shall be sent
contractor.

5. Thoroughly wash hands and face before eating (or putt
avoid hand-to-mouth contamination.

C7.10 EMERGENCY DECONTAMINATION
1 an emergency, the primary concern is to prevent the loss of
Personnel must contact the onsite emergency response organiz
lephone), Station 1 (by radio), 811 (by government cellular t:
other telephone). If immediate medical treatment is required tt
should be delayed until the victim's condition is stabilized. Ka
as an emergency room and procedures for handling contamin
decontamination can be performed without interfering with ess
rst aid, or if a worker has been contaminated with an extreme
could itself cause severe injury or loss of life, decontamination

C7-7
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If an emergency due to a heart-related illness develops, otective clothing should be removed
from the victim as soon as possible to reduce the heat stress. During an emergency, provisions
must also be made for protecting medical personnel : |disposit of cc iminated clothing and
equipment.

If possible, first responders should (1) move the person into the radiological buffer area (area of
less contamination) and remove the person's ou most layer of protective clothing, (2) place the
person on a clean blanket or plastic sheet, and (3) remove their own outerr st layer of protective
clothing. Ideally, the erson's next lay: of protective clothing should be removed by rescue
personnel who enter the radiological bt ‘er area (area of less contamination) for appropriate life
saving/emergency procedures.

C7-8
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C8.0 SITE CONTROL

The purpose of site control is to minimize the potential contan
public from hazards and prevent unauthorized entry. Appropr
implemented at Tank 241-Z-361. Work area boundary contro
areas of hazard concerns. Based on the expected levels of cor
appropriate areas must be established and entry controlled. U
excluded, Applicable maps reflecting boundary controls shall
(change trailers) to the work site. The protocols described in t
at Hanford tank farms. The requirements for site control at T
general tank farm requirements and application of the tank far

In addition ieral trainii  cor  rning PI'™ all nploy s
around .dnk 241-Z-361 shall receive training on the establishi
zones.

Because many tasks at the Tank 241-Z-361 involve radiologic
Radioactivity Control Areas and/or Radiation Areas are establ
HSRCM-1 (DOE L 1996).

Cs.1 RADIOLOGICAL CONTROL AREAS

The results of the Phase I Tank 241-Z-361 vapor sampling act
determine the appropriate level of radiological control to be es
areas are classified as follows.

Radiological Buffer Area—An intermediate area esta
radioactive contamination and to protect personnel froi

Radiation Area—Any area, accessible to individuals,
result in an individual receiving a deep dose equivalent
(0.05 mSv) in 1 hr at 30 cm from the radiation source ¢
radiation penetrates. (Not anticipated.)

High Radiation Area—Any area, accessible to indivic
could result in an individual receiving a deep dose equ
(0.001 Sv) in 1 hr at 30-cm from the radiation source o
radiation penetrates. (Not anticipated.)

C8.2 CONTAMINATION/AIRBORNE RADIOACT
CONTROL AREAS

Very High Radiation Area—Any area, accessible to:
levels could result in an individual receiving an absorb
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C8.3.1  Exclusion Zone

The preliminary exclusion zone ar ind Tank 241-Z-361 will
from the tank riser to be opened. The exclusion zone is the a;
or could occur,

The outer boundary of the exclusion zone shall be clearly ma
other physical barriers which inclu : placards or signs. Ana
established at the periphery of the exclusion zone to regulate
equipment into and out of the area. Personnel working in the
supervisor/PIC, operators, other workers, and specialized per:
All personnel working in the exclusion zone must wear the le
specified. ’ '

C8.3.2 Contamination Reduction Zone

The contamination reduction zone is a transition area betweer
area. This zone is designed to reduce the probability that the
contaminated or be affected by hazardous substances from the
should take place within a designated area of the contaminatic
point located in close proximity to the access point for the exc
contamination should decrease as one moves away from the e
zone. Personnel protective clothing, equal to but not greater t
zone, should be worn by everyone in the contamination reduc
decontamination, the contamination reduction zone should be
equipment, equipment resupply, sample packaging, worker te
containment of water or other liquids used for decontaminatic

C8.3.3  Support Zone

The support zone is the location of the administration support
two zones operational and running smoothly. This can be use
containers, and supplies. No special protective clothing is req
exiting the contamination reduction zone should be monitorec
to ensure they are free of all contaminants from the exclusion

C8-3
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C8.4 ACCESS CONTROL
Access control to  :as containing radiological hazards is performed through the ACES. 7 e
ACES is used to verify entry requireme:  are met for individuals requiring access to
radiologic ly controlled areas. HNF-IP-0842 (WHC 1992), contains access control
requirements.
C8.5 BUDDY SYSTEM
The purpose of the buddy system is to:

. provide personnel with assistance, if needed;

. observe co-v kers for signs of chemical or heat exposure;

- periodically check the integrity of a co-worker's Pl ., and

- notify the supervisor if help is needed.
Under the buddy system, an attendant (provided with the required PPE) must be capab of
observing the worker performing the task. For Tank 241-Z-361, the buddy system is used in the

following cases:

« activities requiring the use of supplied air or SCBA and
. work performed under a JHA.

Enforcement of the buddy system is the responsibility of the supervisor/PIC.

C8.6 COMI UM CATIONS

Communications are essential to all smoothly run operations. Personnel should be provided with

the appropriate equipment to facilitate nsmission of information necessary to support work
activities, report emergencies, and rec nergency iformation. This does not require that
each person be in possession of a tran g or receiving device, but that such instruments be

accessible to workers within the assigned work area. Information can be: eived by one person
and given to other individuals by any recognized direct means. The prim: means for
communicating to and from the field is by use of radios and cellular phones.

C8-4
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C9.0 EMERGENCY RESPONSE
The activities at Tank 24 -Z-361 will utilize HNF-IP-0263-P.
Plutonium Finishing Plant Complex (WHC 1998). All RPP {

Tank 241-Z-361 project will attend a PFP emergency respons
sludge sampling contingency plan is included in Attachment (

Co-1

AN

Building Emergency Plan for
staff working on the
iefing. The Tank 241-Z-361
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C10.0 CONFINED SPACE ENTRY P
GUIDELINES, AND REQUIRE!

No confined space entry is planned for the Phase II activities ¢
space work is determined to be necessary during the course of

accordance with the requirements and procedures prescribed i
Space" (PHMC 1997f).

C10-1
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Cl 0 ENVIRONMENTAL PROTEC I[ON

Because of the hazardous nature of many materials used and
only trained personnel shall respon to a hazardous material ¢
Appropriate Material Safety Data Sheets (MSDS) shall be ref
All spill responses will be conducted in accordance with the I
Plan (see Section C9.0 of this appendix and Attachment C-2).

It is the responsibility of the employee identifying the spill to
Emergency Director (BED) immediately in the event of a rele
unexpected contaminated spills are encountered. The PFP BE
apprc late BW ” enviroir __:ntal group, will determine whe
occur e~ 77 7 der5000.." Occurrence Reporting
Information (DOE 1990). The requirements for notifying stat
included in the BWHC reporting procedures. Substantial spil

require response by the Hanford Fire Department Hazardous |
Team.

Cll1.1 SMALL CONTROLLED SPILLS

When the spill is a small, controlled amount and the identity ¢
the spill can be cleaned up by personnel who have received af
spill, the following actions and ! 3DS guidelines for the subst

. stop the spill,

« warn other people of the spill,

. 1solate the area around the spill, and
- minimize personal exposure.

C11.2 LARGE ( 'NTROLLEF /UNCONTROLLED ¢
When the spill is large, the Hanford Fire Department HAZM A

notified to clean-up the spill. The HAZMAT Response Team
each response (based on training), because every response to ¢

Cl1-1
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C12.0 HAZARD COMMUNICA

Hazard communication related to the Tank 241-Z-361 sampli
implemented in a manner consistent and in accordance with F
requirements. The purpose of this program is to communicat
illnesses and injuries related to the work environment. This p
inform their workers of the hazards in the work area and how
written program will be kept in various locations and will be

C12.1 HAZARDOUS CHE! CAL INVENTORY

A« nplete, current, hazardous chc  cal inventory will be m:
Tank 241-Z-361. The location of "Right-to-know" stations w
during PFP orientation. The chemical inventory must include
referenced by synonyms, and may include the Hanford HAZN

C12.2 PHYSICAL AND BIOLOGICAL HAZARD IN
A physical and biological hazard inventory will be included ¢
communication requirements. The physical agents considerex
temperature-extremes, and ergonomic hazards. Biological ha
and pathogenic materials. Locations of the physical and biolc
the "right-to-know" stations as indicated in Section C12.1.

C L3 CHEMICAL LABELING

All hazardous materials will be labeled with manufacturer’s v

generated hazardous materials information system labels.

C12.4 MA ERIAL SAFETY DATA SHEETS

MSDS will be readily available toa employees. They will b

stations along with the chemical inventories.

C12.5 HAZARDS TRAINING

All employees will be trained to recognize and protect themse
upon job assignment. All affected employees will be trained -
introduced into their work areas.

Ci2-1
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ATTACHMENT C-1

TANK 241-Z-361 SITE-SPECIFIC SUMMA
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Figure Att-C1-1. Section and Plan View of Tank 2¢« Z-361. (not to scale)
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caustic salts from waste neutralization activities, and solvents ( ., carbon tetrachloride) from
plutonium recovery and refining operations and laboratory dis  ;al. Sludge residues analyzed
in 1977 exhibited a slightly acidic pH of approximately 4.0. E  1ental analysis of the sludge
indicated substantial concentrations of aluminum, calcium, anc >n. Carbon content (not
specified as organic or inorganic) ranged from less than 1 perc  to a maximum in one sample
of 6 percent.

Hazards And Safety Concerns

Most physical hazards (e.g., mechanical hazards, trip and fallt  irds, vehicle hazards, lifting,
and moving material hazards, heat and cold stress) and chemic 1azards (e.g., potential toxic
vapors) associated with the planned vapor sampling of Tank 2¢ Z-361 are similar to hazards
related to the tank farm operations routinely conducted by RPF  rsonnel. Some unique hazards,
or potential degree of hazard, have been identified at the Tank  |-Z-361 site. Detailed
discussion of the Preliminary Hazard Analysis for Tank 241-Z 51 is presented in the
Justification for Continued Operation (JCO) for Tank 241-Z-3¢ PHMC 1999). These hazards
are as follows:;

Att-Cl1-3
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1. potential structural instability of the tank (major concern),
2. potential for  zase of alpha- and beta-emitting radionuclides (known to be present),
3. potential combustible gas hazards (not detected during. Phase I),
4, potential toxic vapor hazards,
5. mechanical I ards associated with a potentially-pressurized tank (determined to be not .
pressurized during Phase I), and
6. potential criticality hazards (current information indicates noncritical density).

IL SCOPE OF WOT ™~

The characterization activities at Tank 241-Z-361 are being conducted as part of the Hanford Site
remedial activities under CERCLA. The requiren 1its for health and safety planning, training,
and safe field operations are specified by OSHA and codified in 29 CFR 1910.120.

The objectives of the current activity at Tank 241-Z-361 are as follows:

Task 1: Review the results of the Phase I characterization activities and identify and
incorporate any appropriate changes to this health and safety plan. This review
will 1clude, but not necessarily be limited to, the following issues:

1. Effectiveness of the support infrastructure established during the Phase I
action (e.g., exclusion zone, decontamination facilities, support area,
communication, coordination between PFP and RPP staff).

2. The results of real-time ambient monitoring during the Phase I actions
g., combustib gas concentrations, toxic v r concentrations,
radiological mc ‘ing results).
3. 1€ results of laboratory analysis of vapor samples collected from the
tank.
4. 1e video record of conditions inside the tank.
Task 2: Review site preparation conditions including the following and confi  that site is

ready for sampling activi s

1. Verify bridge and ramp construction and placement.
2. Confirm utility line clearance.
3. Confirm riser preparation.

Att-Cl-4
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4, Confirm support area setup.
Task 3: Collect the Sludge Samples for Analysis (this t:
: accordance with established RPP operating pro
waste samples)
l. Place the sampling vehicle on the vehicl
location and establish required containr
2. Collect core samples from the tank slud;
appropriate sl ping containers as requi
the samples and receive shipping approy
npl tot ry.
3. Repeat the process at the remaining sele
Task 4:

Decommission the Work Area after Completior

I. Containerize all radiologically- or chem
derived waste.

2. Dismantle and remove all structures (e.g
and support facilities.

All work will be performed by employees of the Project Hanfo
companies. PFP operations staff will provide plant-specific tra
manage emergency response requirements.

III.  SITE CONTROL (Specify site control requirements a:
of work areas and exclusion zones)

The field operations manager will visit the site and identify the
exclusion zone, decontamination area, and support area.

An exclusion zone will be established around the selected riser

size to contain the job equipment and allow a sufficient buffer :
protection and protective clothing are not required at the exclus

Att-Cl1-5
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PFP Health Physicist: James E. Piep
Phone Number: 376-4175
'PFP Industrial Hygienist: Allen Lilly
Phone Number: 373-5203
Hospital Name and Address: Kadlec Medic -

888 Swift Blv
Richland, WA
(509) 946-461

PFP Building Emergency Director: ~ €hif# BET
Phone Number: $ 1420337
P#

Figure Att-C1-2. Preliminary Site L:
Exclusion Zone Location, Tank 241

Support Area {change trailer:

Preliminary Exclusion Zone Boundary

Contaminati

Bldg. 241-Z

There are some overhead lines paralleling the roadway. These
when traversing. Utility lines will be relocated during site pref
is not immediately adjacent to the work site but vehicular traffi
workers when they are accessing the work area. There are cun
removed and replaced with signs restricting entry to sampling |
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<19.5% 02  Oxygen Deficient; Interrupt Tas
>23.5% 02  Oxygen Enriched; Interrupt Tas

Organic Vapors (n¢ specific, indicated by photoionizatior
detector readings in workers breathing zone for 3-minute
in the exclusion zone when risers are open will be conduct:
protection (i.e., APRs).

<2 ppm No respiratory protection required unle:
potential for release, or carbon tetrachlc
tubes to conf n presence or absence ar
carbon tetrachloride (see specific action

c L).
2 to 25 ppm Level C using full-face APR equipped 1
cartridge if APRs are confirmed effectin
monitoring at the exclusion zone bound
required to ensure that action levels are
boundary.

> 25 ppm Stop work and evacuate the exclusion z
monitoring. Determine the need for ent
engineered controls before continuing w

Ammonia (indicated by colorime :indicator tubes, readi

zone)

<12 ppm No respiratory protection re 1ired unles
for enhanced worker comfort. Continue

12 to 250 ppm Level C using full-face APR equipped v
cartridge. Initiate monitoring at the excl
the boundary as required to ensure that ¢
the exclusion zone boundary.

> 250 ppm Stop work and evacuate the exclusion zc

monitoring. Determine the need for enh
engineered controls before continuing w

arbon Tetrachloride and/or chloroform (indicated by colc
adings in workers' breathing zone)

<2 ppm No respiratory protection required unles:

Continue monitoring for carbon tetrachl

Att-Cl-11
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2t0 25 ppm Level B using pressure demand supplied air respirator. Initiate monitoring
at the exclusion zone boundary and extend the boundary as required to
ensure that action levels are not exceeded at the ex 1sion zone boundary.

>25 ppm Stop work and evacuate the exclusion zone. Continue boundary
monitoring. Determine the need for enhanced respiratory protection or
engineered controls before cont uing work.

Carbon Dioxide 1dicated by CO; monitor in workers’ breathing zone)

<2,000 ppm No respiratory protector required.

2,000 - 5,000 ppm  Implement engineered controls (e.g., power ventilation)

>5,000] n " :vel B using pressure demand supplied air respirator. Initiate monitoring

ch L. re ex t 1 /as  jui  to
ensure that action levels are not exceeded at the exclusion zone boundary.

Radiological Monitoring action levels will be described in the Radiological Work Permit.

VHOI. PHYSICAL AZARDS

CONFINED SPACE EN RY

No **Requires Specific H&S Procedures**

MATERIALS HANDLING

Flammable Liquid: _ N~

Spoil: No
Manual Lifting Yes Field equipment, sampling devi
HOT WORK
No Presence of flammable gases potentially trapped in sludge may

require ignition control measures.

Att-Cl1-12
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1 ¢_FICHAZAF S

Yes Routine plant traffic.

1..ZRMAL STRESS

Heat: Yes Cold: Yes | :pending on weather at

NOISE EXPOSURE

__ N~ Not pected : a problem
IX. PERSONAL PRO ECTIVE EQU MENT
MINIMUM: Substantial footw¢ 'and Work Clothing

NOTE:  Respiratory protection eauipment will be suppliec
Protective clothing will e provided by PFP. PFF
laundering or disposal.

ADDITIONAL: (Specify by Task, Complete Additional S

TASK 1: Review Phase I Cl acterization Results

RESPIRATORY PROTECTION:
None required.
PROTECTIVE CLO HING

None required.

Att-Cl1-13
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TASK 4: Decommission the Work Area

RESPIRATORY PROTEC I[ON:

Pressure demand suppli¢ air respirator or full-face air-purify
GME-P100 cartridges until

a.

b.

Riser(s) are closed;
Equipment a1 personnel decontamination are comple

Radiole © ° """ moni 1 confirm that action le
complete within restricted area.

PROTECTIVE CLO HING

Standard anti-contamination clothing ("whites") with hood, g|

a.

b.

X.

Riser(s) are closed;
Personnel and equipment decontamination are comple

Radiological and IH monitoring confirm that action le
complete within restricted area.

DI 'ONTAMINATION

DESCRIBE METHODS USE

Personnel:  All personnel, nondisposable clothing, equipmt

contaminated area must be decontaminated or |
spread of any harmful chemicals, or radioactivt
adhered to them.

Due to the uncertainty in the actual nature of th
Tank 241-Z-361, and the likelihood that the slu
concentrations of hazardous materials (e.g., plu
hydrofluoric acid), a rigorous decontamination
control will be employed for all personnel and
contact with the tank contents.

The primary decontamination for personnel dui

Att-C1-15
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at Tank 241-Z-361 will be achieved by following a rigorous protocol for doffing’
contaminated and potentially-contaminated protective clothing. The protective
clothing is then either packaged for laundering (e.g., reusable cloth anti-

contar ition clothing), or for disposal (e.g., disposable garments, gloves and
boot covers. This protocol has proved effective during p. rious tank sampling
activities at Hanford tank farms and will be applied during this activity. By
following this protocol, a minimal amount of water will be used and the quantity
of contaminated investigation-derived waste will be minimized. The doffing
protocol should be effective in this situation because the containment of tank
waste materials provided by the sampling device(s) and the bags and sleeves used
to seal the tank riser(s) will present minimal opportunity for gross contamination
of personnel during sample collection and handling.

The recommended decontamination solution for Tank 241-Z-361 sludge sampling
activities is water with liquid detergent added. A supply of potable water will be
avail: eonsi for ont ¢ 'l equipment de o
Decontamination with large volumes of water is typically not required by tank
san ling activities,

Disposable clothing and expendable tools will be packaged for proper disposal to
prevent the spread of contaminants. The sampling vehicle and non-disposable
equipment that contact the tank contents will be decontaminated as specified in
the RWP.

Supplies will be available for dry decontamination (i.e., rags and brushes) and wet
decontamination (i.e., water, detergent, brushes, and containers) as specified in
the RW . A personnel face and hand wash station will be established at the
perimeter of the decontamination area. Personnel will change in the onsite job
trailer and shower in RPP facilities at Building 2704 V.

Contaminated equipment will be sealed in containers and decontaminated or
disposed according to PFP procedures or the Environmental Restoration Disposal
Facility waste acceptance criteria as discussed in Section 2.10 of this SAP.

b, DISPOSAL

DESCRIBE METHODS:

See WCP, Section 2.10 of this SAP.

Att-C1-16
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ATTACHMENT C-2

EMERGENCY RESPONSE PLAN AND TANK 24! 361 SLUDGE SAMPLING |
CHARACTERIZATION FIELD O RATIONS

Att-C2-1
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Field Operations Conting
ank 24 -Z-361 Sludge Sampling Chai

Emergency contingency operations required during field «
characterization will be implemented in accordance with «
developed for use at the Plutonium Finishing Plant.

1.0  Persc ni Organization, Command and Respoi

For field activities conducted during characterization of 2
organization is shown in the following two figures. PHM
when requested by either a) LMHC PIC, b) BWHC PIC, «
| ), after beir~ contacted by either of the PIC  Thep
totality and reports to the BWHC s : Senior Director. BY
work plans, procedures, etc., and provides comment and g
requested, to LMHC. The BWHC PIC represents the proj
provides oversight of the LMHC PIC. The LMHC PIC pr:
operations staff, under the oversight of the BWHC PIC. ¢
will be identified in the contingency plan prior to starting

PHMC Support PFP Project Ma
= Hanford Fire Department Duane Bogen (B

Tel: 373-3800 Tel: 373-26¢
= Hanford Patrol

Tel: 373-3800 >
*  Medical (HEHF)

Tel: 373-3800

|

PIC(s)

Jose Meija (BW
Tel: 373-25¢

Sludge Sampling |
Sludge Sampling Proje
Wally Kennedy (I

Tel: 373-02¢

Sludge Sampling P!
T8D
Tel: X0X-XXC

Att-C2-3
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rions.

BWHC Oversight

Matt Nolen
Tel: 372-2918
Allen Lilly
Tel: 373-5203

0
o
(=%

James E. Pieper
Tel: 376-4175

BED
PAX: 227

LMH~ =" |d Ops Staff

Equipment Operator(s)
— Sampling Technician(s)

Health Physics Technician(s)

Industrial Hygienist Technician(s)
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2.0  Roles and Responsibilities

In the event of an emergency, the PIC/Supervisor for the fie

WS-98-00266

operations has primary

responsibility for initiating an emergency response. The BWwAC PIC initiates communication of

emergencies originating outside the exclusion zone. The LN™™" " ™

emergencies originating inside the exclusion zone. Priorto
and LMHC PIC/Supervisors will designate an alternate indix
response in the event that either of the PIC/Supervisors is un

response.

3.0 Communications

Prior to initiating operations for each shift, the “"¥HC PIC/¢
location of off-site cor  un” " 1sar " Tleforfieldt
include the following.

Table C3-1. Off-Site Communicatic

Cellular Telephone
Plant Radio

Land-Line Telephone Neare

When making notification of an emergency at the job site, tw
initiate the emergency response:

1. Contact BWHC PIC and BWHC PIC calls 91

2. Call ”73-3800 from any phone for the Hanfoi
ambulance, and rescue response).

2. Call 373-2337 for the PFP Building Emergenc

3. C¢qy at your communication post, unless cond
communications reporting to other managers,
control.

IMPORTANT NOT¥ Dialing 911 from a cellular phone »
Hanford Patrol’s central dispatch! Dialing 911 will connect ¢
from a plant land ne phone. When dialing 911 from a cellul
center in Yakima, Moses Lake, or even Spokane, which will |

Include the following information when making all emergenc

1. Your Location (the job site location is 241-Z-:
southeast corner of the PFP security fence in t.
of Building 241-Z).

2. The Nature ~F*he Emergency (e.g., medical e1
contaminant release).

Att-C2-5

"ates communication of
ich shift, both the BWHC
initiating emergency
itiate the emergency

r will identify the type and
e communications will

nications are required to

3ED or,
lispatch center (fire,

r (all emergencies).
IDLH. Do not tie up
the emergency is under

nnect you with the

 the Hanford dispatch-only
you may get a dispatch

y the response.

ition calls:

located inside the
est Area, immediately east

, fire, explosion,
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Table C3-3. Hanford Plant Emergency Sigi s (Emergency Not
Related to Job Site Activities). ( Sheets)

Howler (Ah-O0O-Gah) Criticéiity Not applic *le. Job site is outside PFP
criticality  :as.

Flashing Red Light / Radiological Air 1. Notify *~h site personnel.
Ringing Bell Contamination 2. BWH' [C/Supervisor account for all
persor .
3. Follov ant procedure ZCR-001.
NOTE: Procedures will be attached to the copies of the HSF - field personnel.

4.0  Site and Task-Specific Health and Safety Requiren s
For quick reference at the job site, Attachment C-1 of the Site  :cific Health and Safety Plan

“Tank 241-Z-361 Site-Specific Summary Information” is atta 1 in this binder under the tab
marked SUMMARY INFORMATION.

Att-C2-7
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APPENDIX D

HOLDING TIMES AND ANALYSIS O] NK 241-Z-361

D-i
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D1.0 INTRODUCT

This Appendix is not a stand-alone document. The read:
Sampling and Analysis Plan for detailed discussions of t
used, and potential action levels associated with the deci
issue of holding times, preservation, and storage conditic
required by Resource Conservation and Recovery Act of
applicable or relevant and appropriate requirement (AR /
environmental Response, Compensation, and Liability A

The data generated through sludge analysis will be used
Table 1-4. These decisions inclt " : selection of remedia!
preselected at this time. Disposal of the final waste form
Plant (WIPP) or Environmental Restoration Disposal Fa«
remove a large portion of the plutonium, however, the m
The following must be clearly understood in assessing th
and storage:

o Additional analyses will be needed during the rer
specified in this document.

« The waste has been stored underground in a tank
oxidation and radiolytic reactions have been and
or outside the tank.

« Regulatory guidance allows the appropriate alter:
mixed waste is being analyzed. (Federal Register
Number 224}).

« This waste has a high salt content; cooling causes
waste.

o The WIPP is working to assure mixed waste can
accept mixed waste, the land disposal restriction |
volatile and semi-volatile and metals will not be «
acceptance criteria for polychlorinated biphenyls

The Joint U.S. Nuclear Regulatory Commission/ U.S. Er
(NRC/EPA) Guidance published on Testing Requiremen
the use of process knowledge for assessing whether wast
reactive, corrosive, toxic) or meets LDR requirements (F
[Volume 62, Number 224]). The use of process knowled
Contaminants of Potential Concern as discussed in Sectic
the use of headspace analysis as opposed to use of direct
also stresses the use of smaller sample sizes to minimize

D-1

ed to Section 1.5 of the

ons for which the data will be
he focus of this appendix is the
respect to the analyses that are
(  A)regulations. RCRA is an
r this Compressive

0 (CERCLA) remediation.

the decisions listed in

ives; alternatives have not been
sur at the Waste Isolation Pilot

nless a treatment process can

y disposal location is the WIPP.
f holding times, preservation,

1 process beyond what is

ot air-tight. This means that
ding whether the waste is inside

nethods when radioactive
ber 20, 1997 [Volume 62,

ates to form in high salt content

red in the future. If WIPP can
sue for concentrations of

.. However, the waste

~ill remain applicable.

ntal Protection Agency

xed Radioactive waste stresses
icteristic (e.g, ignitable,
egister, November 20, 1997

ey in the assessment of the

\s such, the guidance stresses
analysis for waste disposal. It
> to individuals. This SAP uses
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D2.1 Holding Time Issue

The sample holding time requirements for volatile organic
select anions, as specified in SW-846 (EPA 1997), are diffi
The logistics of collecting samples from the tanks, arrangin
processing the sample casks in the hot cells takes more time
the SW-846 methods. The holding times for analytes other
during the sampling of Tank 241-Z-361. The holding time
met. The reasons for non-compliance, with respect to the ti

D2.2 Reasons for Not Meeting Holding T s

..Ie time required for sampling, transport, and handling of r
laboratory, exceeds SW-846 (EPA 1997) holding times. The

precautions that are associated with the transport and handli..,

ysis, PCBs, cyanide, mercury, and
to meet for Hanford tank wastes.
ansport to the laboratory, and

in the holding times allowed by

1 metals by ICP will not be met
metals analyzed by ICP will be

5 are discussed below.

Jactive tank waste samples in the
ajor reason for this is additional
of plutc ium samples. Plutonium

is an acutely toxic, alpha particle-emitting radioactive metal. ™ "cessing analytical samples

containing plutonium requires stringent operational controls 1
inadvertent spread of contamination in the laboratory. Itis m
emissions than beta/gamma to the appropriate dose limits. Th
to assure one does not contaminate personnel or laboratory m

Hanford Site contractors have dev: ped sophisticated equips
and analyzing the contents of radioactive waste tanks. The pi
actions, which substantially lengthen the time between sampl

» Collection of samples in specialized core samplers wt
in shielded casks,

o Preliminary handling of samples in hot cells using ren
cores from samples and prepare initial subsamples for

o Storage, handling and analysis of subsamples in a mai
requirements, contamination control, and personnel e

Safety requirements for handling fissile material and the amo
and the laboratory may work with at one time, limits the num
processed as a given time. In order to decrease the plutoniurr
analyses must be processed sequentially, as opposed to simul
the handling to require more time than normal sample handlir
beyond specified limits.

Radiation control personnel responsible for the laboratory an:
content in this tank as a high risk. Because of this rating, a ra
must be present during all load-in/load-out of samples, prepas

‘event personnel exposure and
difficult to measure alpha
1akes detection and monitoring
time consuming.

- and procedures for sampling
dures require the following
llection and analysis.

must be stored and transported

manipulators to extrude sample
lysis,

consistent with fissile matenal
ure control.

of alpha activity that an analyst
of samples that may be

entory in a given area, many
ously. All of these issues cause
hus extending holding times

s rate the estimated plutonium
ogical control technician (RCT)
n, and analysis. One RCT has
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been assigned to be present when all samples are handled. ._<tensive training is required to
allow a RCT to enter a new facility and to manage the handling of alpha emitting radionuclides.

In order to evaluate the effect of processing the PCBs, mercury, anions, and cyanide with short
holding times presented 1 this appendices, an altern. : approach and schedule were generated.
The alternate approach required that each segment be subsam) d before compositing to evaluate
whether holding times could be met. The holding times still could not be met using this
approach and collecting small subsamples before compositing does not generate as
representative a sample of the waste. The alternate proachalso  |uired that the sampling
crew be put on hold for two weeks while the laboratory processed the samples from the first
core. eaving the trucks on the tank for two weeks poses greater safety concerns than the
holding time issue. Based on this, the approach of compositing and taking the subsamples for
PCBs, mercury, anions, and cyanide from the composite was selected. Note that volatiles are
subsampled before compositing in order to minimize loss of volatiles.

3.0 STORAGE CONDITION ISSUE

In addition to meeting holding times, t|  storage conditions and preservation requirements of
SW-846 (EPA 1997) must be considered. The storage co1 tions and preservation requirements
are included in the methods to minimize biodegradation, effects of degradation caused by light
and minimize loss by vaporization. Table D-2 shows the storage conditions required by the
relevant SW-846 methods.

D3.1 Problems

Storage temperature during transport and work in]  cells 1s difficult to control. Storage of the
segments in large OTCs may be either outside or in rooms in the laboratory. Refrigerators
cannot be placed in the hot cells, because of heat overloading on the air handling systems for the
hot cells. The samples, therefore, cannot be preserved or stored under cold conditions as
typically required for volatiles, PCBs, cyanide for solids and quids, anions, and mercury on
solids until the segment is extruded and waste is subsampled for analysis.

D-4
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D3.2 Impact

The following discussion presents the storage conditions re
impacts on the Tan 241- Z-361 samples. Storage condition
regulatory agencies in an effort to diminish degradation of't

iological processes. Storage conditions that may affect sal

e temperature,

« exposure to light,

« exposure to oxidants (e.g., air),

o use of preservatives, and

« sample container headspace and materials of constn

The potential affect on analytical results from altering these
allow for handling radioactive waste and waste of high-salt
The discussion is based primarily on current standard indus!
Cool temperatures and preservatives are used to slow down
degradation and some types of chemical change. This is esj
organics and inorganics in dilute aqueous solution. Biologi
concern with Tank 241-Z-361 waste samples because of the
constituents and acidity. The planning basis for this work d

In general, the regulatory requirement for sample storage is
for solids and liquids, anions, and mercury on solids, and ro
metals other than mercury for solids. The transport cask for
ambient temperature which can range from approximately -.
estimates based on typical weather conditions plus increases
casks are used during transport and storage at the sample sit

The storage of volatiles at ambient and higher temperatures

ed by the methods and potential
airements were published by
arget analytes by chemical and
: data quality include

1.

-846 specified conditions to
centrations is discussed below.
ractices for these materials.
ogical processes of analyte

illy important for trace levels of
irocesses are likely of little
tpected high salinity, radioactive
not address biological processes.

- for volatiles and PCBs, cyanide
-emperature (~21 to 27 °C) for
oactive samples is exposed to
»+66 C. These temperatures are
> to solar heating of casks. The

reduce the volatiles. However,

the volatiles in the head space of the tank were measured du.____ venting and are being measured

during core samj ng in order to compensate for the chance of '

Methods for many of the anions of interest also require storag
soon as possible. These anions include cyanide, chloride, nitr:
ammonia, and phosphate. The waste in Tank 241-Z-361 has lz
salts as discussed in Section 1.3. If the supernate samples, anc
the solids, are coc :d, the salts will precipitate and may not gc
technical reasons, cooling is not recommended for liquid samj

The sample casks will be maintaine within the range of norm
year when the samples are collected. The ambient temperatur
of collection and daily temperature highs while casks are outsi
of the hot cell during compositing/extrusion will be noted.

~3s during storage.

-4 °C followed by analysis as
nitrate, sulfate, fluoride,

: quantities of sodium and other
“the water leach performed on
ck into solution. Therefore, for

emperatures for the time of
atdoors will be noted at the time
will be noted. The temperature
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Analytes other than volatiles will be stored at ambient ho
arrive from the fiel  Due to the radioactivity and the plu
stored in the hot ce until preparation occurs. Investigati
ce have indicated that the added eat load to the cell to
the cell to be maintained at reasonable temperatures.

D3.3 Preservation

Table D-2 identifies the RCRA preservation requirements
not require preservation for solids analysis, with the exce;
method. This method requires aliquotine aithar in sl g
standards during subsamplir~ The in 1l

hot cell. ..ie samples will not ve extruded in the field bec
handled in the hot cell.

RCRA preservation requirements are listed in Table D-2.
collected during extrusion and has high salt content. The
aqueous solutions, however, the tank waste contains high
the liquid was collected and measured at a pH of 4 many °
removed from the tank. Given the high salt content and t!
recommended that acid be added to the supernate for pres
acidification is for the purpose of preventing biodegradati
biological activity is highly unlikely; therefore, acidificati

No preservations are recommended for supernate for meta
precipitate out the metals and the precipitate may not retu
indicated that no cyanide has been added, but the analysis
reactivity limits are exceeded. If the waste is pH 4 no cya

preservation is required. If the supernate is basic, the supe
method.

D4.0 REFERENCE

Comprehensive Environmental Response, Compensation,
42 U.S.C. 9601, et seq.

EPA, 1993, Technical Assistance Document for Complyin,
the Toxicity Characteristic Leaching Procedure (T
Volume II, Appendix VI, Memorandum #36.
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mperatures once the samples

content, the samples must be

lacing a refrigerator in the hot
rigerator would not allow

relevant methods. RCRA does
the 5021 headspace volatile
oratory and adding internal

ed during subsa >ling in the

r activity levels warrant being

nk 241-Z-361 supernate will be
methods assume low-salt
rations of salt. One sample of
fore most of the liquid was

:e for precipitation, it is not

. of volatiles. Volatiles

en the type of waste present,

t recommended.

ste with high salt will

ution. Process knowledge has
luested to confirm whether the
1 remain at Jow pH and no

1ll be preserved per the

bility Act of 1980,

"e TC Rule and Implementing
Aay 1993, Region II EPA,
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EPA, 1997, Test Methods for Evaluation of Solid Waste Physical/Chemical Methods, SW-846,
3rd Edition, as amended by Updates I (July, 1992), IIA (August, 1993), 1B (January,
1995), and Il (1997), U.S. Environmental Protection Agency, Washington, D.C.-

Federal Register, November 20, 1997, Volume 62, Number 224, “Joint NRC/EPA Guidance on
Testing Requirements for Mixed Radioactive and Hazardous Waste.”

Resource Conservation and Recovery Act of 1976, 42 U.S.C. 6901, et seq.
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Summary Report Section.

Introduction. The report should contain a summary
criteria were exceeded or identifies those parameters that e»
summary shall identify (1) the tank; (2) the core; (3) segme
subsamples included in the report; and (4) the Sampling anc
authorizing documentation used as the basis for the analyse.

P~--ription of t* - amples. Briefly describe the sar
homogeneity, texture). ldentify 2 ’unusual properties of t}
associated with subsampling or preparation. For core samp.
liquid and the mass of recovered solids should be provided.

Discussion o A ~alytical Results. The following ite:
section.

. escription of the analytical methods used (e.g., cya
spectrophotometry) and any changes to the SAP-refe

been necessary to analyze the samples. The procedu
referenced in this section.

. Brief description of digestion/dissolution, preparatio
analytical methods used.

« Identification of any sample quality control (QC) or |
accuracy, sensitivity) encountered during the analysi:
their use for making safety, operations, or other decis

. Discussion of any observations that impact the overa
(1.e., sample integrity).

« Describe any activities (reruns, replicate analyses, pri
have been used to verify the data.

« Description of any assumptions, corrections applied t
standard additions, or calculations that may be impor

« Identification of any samples not analyzed or analyse
other work-authorizing document that were not perfo
missing analysis was to be run.

References. Any references (e.g., the SAP, Letter of
used in the hot cells) should be listed in this section.

either clearly states that no

led the established criteria. The
samples and subsegments or
ilysis Plan (SAP) or other work-

's physical characteristics (color,
mple and any problems
he mass of recovered drainable

1ould be discussed in this

quantitation by titration or
ed procedure that may have
imber and revision will also be

\aration, or extraction and

od problems (i.e., precision,
: may impact the results and

ality of the analytical results
ure modifications) that may
: data, use of the method of
o interpretation of the data.
uired by the respective SAP or

, and on what sample each

uction, or extrusion logbook
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Data Summary.

The data summaries have many common areas for each type of analysis. These
summaries may be presented in different rmats depending on the type of analysis and the
customer’s need. The QC results, which should be ri  >rted, are those needed to evaluate the
sample, results (duplicates, spikes, control standards, and preparation blanks). The following
information is considered important to the data summaries for most chemical and radiochemical
measurements:

. Sample identification, including the laborat ’ sample number, sample location
(segment/core number, auger or § b sample nun :r), and sample type (composite,
subsegment, drainable liquid, field blank, preparation);

- Laboratory control standard, including percent recovery;

« Prepa ‘ion blanks, includir - identity and.concentration of each constituent identified;

- Sample and duplicate results, as well as results from replicate analyses;

- Results of spikes and tracers, including amou: spiked, percent recovery, and relative
percent different for each duplicate sample in the analytical batch;

« Surrogate analysis (gas chromatography/mass spectroscopy, gas chromatdgraphy, and
high performance liquid chromatography analyses) including amount of spike and
percent recovery for each surrogate;

. Internal standard results;

« Detection limits; and

. Counting errors.

The raw data from each characterization activity or each type of measurement will vary
depending on the activity (hot cell, sam) : receipt) or the analytical instrumentation. The raw
data will be used to confirm that the results of the sample and QC analyses were performed and

cal lated properly ar that the analytical system was in control while the data were being
generated.

E-2
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At a minimum, the raw data associated with the results disc
are to be included in this section. The record copy of the re

Format IV dat:
package at the

ackage is retained by the laboratory, althot
icretion of the laboratory. Supporting datz

following information:

Results of standard additic s,
Results of serial dilutions,

All raw data necessary to  eck calculation of analy
data),

Mass spec  n, including  xctra of standards (one |
detected) and spectra of analytes detected,

Calculation sheets for sample and QC sample measu
sample/spike/standard used in the measurement and
manual). These work sheets shall identify the instru
any special operating parameters;

Laboratory control standard concen 1tions and all re
needed to check the calculation of the percent recove

All raw data needed to check the calculation of the r

All raw data needed to check the relative percent difi
reported,

Inductively coupled plasma/atomic emission spectro.
plasma/mass spectroscopy sensitivity factors and line

Metal interference ﬁheck-sample results,

Initial and continuous calibration raw data,
Instrument tuning data and instrument run logs,
Column performance check with the standard, includ

Chromatograms (for organic analyses, including prin

.in the Summary Report Section
ing supporting data for the

may not be included in the data
ides, but are not limited to, the

icentration (e.g. calibration
ch report for each compound

nt that document the amount of
strument data output (if
or analytical system used and

ta (including logbook pages)

:d blanks,

:es and percent recoveries

and inductively coupled
nges (when applicable),

1e chromatogram,

nd secondary column)
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~ Sample identification
— Method ‘ntification
— Retention time of analyte(s) identified

« Quantitative chromatogram report

— Analyte retention time

— Amount of sample injected

-~ Results of response factors

— Surroga recovery results

- “Hncer© “Hn of “alyte found
- Data and time of injection

« Calibration data

Calibration curve or empirical equation for the curve, including response factors
- Correlation coefficient of the linear calibration

— Concentration and/or response factor data for calibration check standards
including dates of analysis

- Gas chromatography/mass spectroscopy daily tuning results.

Retention time windows for GC analysis

Recommended Data Package Structure.

The preferred organization of the data will depend on the data user. Some users may
want to see all the analyte data on a single sample (organized by sample), whereas another data
user may want to see a single analyte (org  zed by analyte) for all the samples taken in the
sampling activity. The-following outline is recommended for the structure of the data package.

‘the SAP does not specify an alternative format, this outline should be used as the default data
package format.

1. Table of contents
— List of tables

~ List of sample analysis worklists

11. Narrative

E-4
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- Reference to work directives

~ Tank and sample identification

— Sample description

— Subsample identification

- Analytical procedures used for each analysis

— Range or average resu  per analysis, including
specifications or SAP notification limits

Sample breakdown figures or other attachments that ar
Data Summary Tables
Sample Photographs

Chain-of-Custody Forms

Raw data sorted by analysis, including extrusion and sample pi

E-5

results which exceed the QC

ntified in the SAP

‘ation worklists.
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