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This SAP is provided in three major sections. Section 1.0 prc
information, selection of contaminants of potential concern, a
Section 2.0 provides detailed sampling and analysis design bz

the quality assurance plan for the sampling, analysis, validatic

This sampling and analysis plan describes the following proje

« Project organization and management;

« 7 Ith: ° safety requirements;

+ Collection and handling of sludge core samples, and s
using the procedures developed for use in Hanford tar

« Analysis of sludge, residual supernate, and tank heads
radiological constituents by Hanford Site laboratories

« Data quality requirements;

« Data validation requirements; and

+ Data management and quality assessment procedures,

ES-2

s a summary of the historical
ata quality objectives process.
on Section 1.0. Section 3.0 is
nd reporting.

quirements:

emental tank vapor samples

: samples for chemical and

reporting requirements.
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1.0 DATA QU _.ITY OBJECTIVE SUI

1.1 INTRODUCTION

This sampling and analysis plan (SAP) identifies the type, quanti
support characterization of the sludge that remains in Tank 241-Z
described in this SAP are based on the results of the 241-Z-361 §
Quality Objectives (DQO) (BWHC 1999) process for the tank. 1
project are to evaluate the contents ol _.unk 241-Z-361 in order
issues and to assess alternatives for sludge removal and disposal.

$ aplit and characterizationof '~ * are required to resolve
Question (Wagoner 1997) concerning uncertain hazards and risk:
primary safety risk identified is due to an estimated 26 to 75 kg ¢
tank waste. The most probable plutonium inventory is 26.8 kg (I
addition to the | itonium inventory, other constituents of the shuc
order to evaluate removal alternatives and disposal options. Sign

acility Agreement and Consent Order (Ecology et al. 1994) hav

1aracterization is appropriate to assess whether an early remova
sludge. The U.S. Department of Energy (DOE) owns and operat:

aniel Hanford as the primary contractor responsible for site mai

=4

ARY

ind quality of data needed to
1. The procedures

re Characterization Data
primarv objectives of this
iolve sty and safeguards

Unreviewed Safety
jociated with the tank. The
atonium expected in the
man-Pollard 1994). In
need 1o be identified in

ies of the Hanford Federal
reed that sludge

»uld be performed for the
1e Hanford Site with Fluor

2ment through the Project

anford Management Contract (PHMC). Babcock and Wilcox Hanford Corporation (BWHC)

has the lead respons ility under the PHMC for the remediation of

nk 241-Z-361.

ink 241-Z-361 has been designated for remediation under the Co.. Jrehensive Environmental
Response, Compensation and Liability Act of 1980 (CERCLA); the "™ 5. Environmental

Protection Agency (EPA) is the lead regulatory agency for this acti

1.2 SCOPE

The Tank 241-Z-361 Justification for Continued Operation (JCO) (
phased authorization to conduct activities to address hazards posed
wracterize it.in preparation for remediation. Phase I activities inc
sor sampling of headspace gases within the tank. The activities
sampling and described in this SAP are described in the JCO as Ph:

This SAP addresses only limited characterization needs related to t.
tank. This characterization encompasses the evaluation of safety a1
consideration of removal and disposal alternatives. Other USQ req
the tank structure to assess the risk of a seismic event or other natw
potential for flammable gas build-up and deflagration from natural
s rces within a “sealed” tank. The safety issues associated with t:
integrity were addressed under a separate SAP (Hill et al. 1998) cor

1-1

HC 1999) describes a
this tank and to

:d surveys of the site and
ciated with sludge

(I activities.

ludge materials within the
ecurity concerns and
ments include evaluating
.azards and assessing the
vork-induced ignition
flammability and tank
:ted before the sampling
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Figure 1-2. Cross-Section of T:
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Figure 1-3. Plan View.
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Two approaches were used to assess the COPCs wit
involved a review of existing documents; the second
approaches and the rest s of the analysis are descrit

1.4.1.1 Historical Documents. Several historical d
understanding of the operations at the FP. Summa

*  History and Stabilization of the Plutonium F.
(Gerber 1997).

Gerber (1997) provides a historical view of ¢
to particular chemicals used. However, the i
these waste stre 15 are not ad: :ssed. Fortl
appears to be largely based on the Aggregate
(DOE-RL 1992).

o Tank 241-Z-361 Process and Characterizatic

Jones (1997) interviewed operations personn
documents, where available, such as laborata
operations and waste that potentially discharg
of known ar  suspected chemicals in the sluc

s Z-Plant Source Aggregate Area Managemeni

The AAMS Report (DOE-RL 1992) lists spe:
provides as much detail about the contents of
however, that historical docume s, such as t|
incorporated in the AAMS report. This overs
and discussed below in Section 1.4.1.2.

« Inventory of Chemicals Used at Hanford Site
(1944-1980)  lem 1990).

Klem (1990) consists of tables of chemicals v
locations. A list for Z-Plant is included.

For the characterization DQO (BWHC 1999), the ch

¢ ve documents were combined in one final list. T:
I wn or suspected to be present in the sludge of Ta

1-7

e first approach
streams. These

-to obtain a better
re provided below:

nplex, Hanford Site

includes referenc
ind the flow of
this document

7 (AAMS) Report

historical |
etc., to specify the
Jones provides a list

19592).
each location and
sible. It appears,

), were not
iscrepancies noted

upport Operations

nd lists these by

in each of the
>f compounds
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The different sources of waste streams illustrated in Figure 1-4 a

231-Z. Any operations in Building 231-Z, including the
scharged ) cribs north « the 234-5Z building, and the
Tank 241-Z-361.

232-Z. The incinerator in Building 232-Z processed plut
in preparation for plutonium recovery. The building also
supporting operations such as off-gas treatment and leaclt
from the latter processes were discharged into Sump Tan
Attachment A-4 of BWHC 1999), and from there into Ta
consis  mostly of carbon, as well as used sodiu  hydrc

234-5Z. Building 234-5Z is the site of the primary PFP.

housed the REC! 'LEX process line, which reclaimed ac
PFP liquid and solid wastes and scraps. This building als
developmental laboratories. Four distinct waste streams
aqueous ino.  nic process waste from the PFP process, s
and inorganic w: : streams from the RECUPLEX opera
wastes from the analytical and developmental laboratory.
included traces of plutonium ¢ | other transuranic (TRU
inorganic reagents for the finishing process. The PFP wa
Tank 241-Z-D6, and then on to Tank 241-Z-361. The inc

escribed individually below:

y RECUPLEX operations,
te was not directed to

im-contaminated solid waste
ised equipment used for

The aqueous wastewater
1-Z-D6 (see Appendix A,
41-Z-361. The waste
:-urea scrubber solution.

\
m 1955 through 1962 it |
»nal pl  Hnium from the
wises the analytical and
s from Building 234-5Z:
ate organic aqueous waste
3, and inorganic and organic
: PFP process waste stream
npounds, as well as the
vas directed into Sump
aic waste stream from the

process line that purified and converted plutonium nitrate suiations to other usable

plutonium fc ~—— - and compoun:
reagents for >onversion process. The second organic w:
reclamation process and included mixtures of tributylphosp
and acidic aqueous waste. The organic waste stream from ]
directly into Cribs 216-Z-8, 216-Z-9, and Tank 216-Z-8. R

through Tank 241-Z-361. The analytical and development I;*

the benchscale processes before they were used in the fullsc
such as inorganic reagents, acids, organic solvents, reaction
expected in this waste stceam. The waste from the laborator
Tank 241 ~ D6 and discharged through Tank 241-Z-361.

236-Z. The PRF, located in Building 236-Z, recovered plut
The waste was similar to the waste from RECUPLEX; dibui
The waste from PRF operations was separated into two stre:
process waste, one for organic solvents. The inorganic proc
discharged to Sump Tank 241-Z-D6 and then to Tank 241-Z
The organic waste stream was directly discharged from the |
216-Z-18 (DOE-RL 1992, p. 2-8).

1-13

luded traces of pluton™-

1, as well as the inorganic

» stream was from the

s with ca on tetrachloride

UPLEX was discharged

UPLEX waste was not sent
atories at PFP performed
perations. Constituents
cators, etc., should be
was sent to Sump

:m from scrap solutions.

10sphate was also used.
one for inorganic

waste stream was

1 (DOE-RL 1992, p. 2-8).

to Cribs 216-Z-1A and
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Figure 1-5. Cumula re Discharge to the

Z-361 Tank.
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Based on process knowledge, a single-waste distribution mo
sludge. A basic assumption is that the sludge is mostly undis
near the risers that have been sampled previously by either
that the undistt ed plutonium salts are distributed in strata v
discharge activities.

A distribution of wastes was hypothesized to support the dev
This « bution is illustrated by the cross section shown in F
Figure 1-7 represent the heavier plutonium salts that wot | h
first, followed by the lighter salts which are represented by tt
the waste stream entered the tank at a high velocity, t  partic
center of the tank before beginning to settle out of the liquids
salts would have mounded toward ** - center of the tank. The
settled out more slowly, accumulating ound the perime - ¢
evening out the depth of the overall stratum. Based on disch:
descriptions, between three and twelve strata are thought to b

Figure 1-7. Waste Distribution Model T

z forthe
small areas
[t is thought
storical

ptual model.
1yers in

ank influent
jure. Because
oorted to the
er plutonium
en have

ium salts and
le
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Because sample data illustrated in Figure 1-6 and Table 1-4°
periods, it is impossible to determine whether the variability
differences, or a combination of both. An analysis of varians
observed qualitatively are statistically significant. The differ
specifically to either time or location because these factors a
conclusion from the historical dat is that the conceptual mo:
available data.

The contents of Tank 241-Z-361 must be characterized to de
remove the sludge to resolve safety, safeguards, and environ:
USQ for the tank in 1997 (Wagoner 1997), based on the pote
uneval " d structural concerns, =  possibility of critica

Process knowledge indicates that there would have been low
wastes disposed through the tank and relatively few other rac
(PHMC 1999). Limited sampling of the sludge indicates tha
strata throughout the tank; however, this distribution is some
Characterization data, therefore, are required to evaluate the
and, as required, to determine the appropriate methods for (1
Tank 241-Z-361, (2) stabilization and packaging of the wast:
Additional data may be required during the implementation «
or to support removal of the sludge in a non-expedited time 1

Specific problems that must be resolved in order to support t
below:

Problem Statement #1. Existing characterization informati
early CERCLA removal action; however, available data are
conditions.

Problem Statement #2. Insufficient data are available to di
chemical, or safeguards concern could arise during remedia

Problem Statement # 3. Sufficient characterization data ar
safety during remedial actions.

Problem Statement # 4. Available data are not adequate tc
and disposal options.

1-20

:ollected over different time

: to time differences, location
tcated that the differences
cannot, however, be attributed
foun :d. The overall
impossible to verify based on

1e whether it is necessary to
lissues. The DOE declared an
for flammable gas build-up,
ncerns changing with time.

nium concentrations in the
lides should be present

nium is distributed within
heterogeneous and ill-defined.
‘or an early removal action
sval of the sludge from

(3) sludge disposal.
agreed-upon removal process

aracterization are summarized

dicates a potential need for an
d and do not reflect current

ne whether a criticality,
ns.

available to ensure worker

is early retrieval, treatment,
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1.6  DECISIONS
The DQO (BWHC 1999), which pro les the basis for this SAP,

decision statements and discussion of decision rules that determi
sludge characterization will be used. These decisions are discus:

1.6.1 Decision Statements

Decision statements are generally phrased in terms of a resolutio
and will define the performance criteria for the DQO. Table 1-5
decision statements for sludge characterization. Remedial actior
based on action recon lati ™y

for early action include, but are not limited to, tank instability, cri
and secvritv igsyes,

#2 Determine whether the inventory poses a potential criticality, che
removal or treatment

#3 Determine the precauuions necessary to ensure worker safety duri
based on sludge characterization.

#4 Determine the set of viable alternatives for sludge retrieval, treats
on characterizatinn Aata,

Decisions are numbered to correspond to the problem statements.
DS = decision statement

1.6.2 Decision Rules

The primary action levels of concern are those required to meet
safeguards regulations applicable to retrieving and disposing of
+ teria are identified in Tables 2-4 and 2-5. If action levels are
decisions will be made:

1. If the data indicate a potential hazard, the sludge will be
CERCLA authority for early removal. This decision wi

considerations:

a. If vist observations or load testing results indi:
the sludge will be removed from the tank.
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ral and disposal or treatment,
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sed on the following
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b. If the minimum ¢ icality concentration fo
recovery plan will be prepared and implem
plutonium or less, the minimum critical co
than or equal to 4.7 g/L of plutonium (Lipk

C. If analyses indicate hazardous constituents
concentrations that present a potential for ¢
migration of other constituents from the ta;
will be removed. These analyses will be p
from vapor samples before and durii  cori
analysis of core sample constituents.

d. Althot .action levels thh  sel’
concel itonium will determine
management of the sludge, both in the tank
categorizing the sludge, as contained in D(
Material Control and Accountability Plan
on the analytical results.

2. If the inventory of the tank presents a concern bec
hazard, or safeguards associated with the removal,
procedures will be implemented to eliminate potes
on the potential for action levels, as described abo

3. If sludge analysis indicates unanticipated concerns
constituents, then industrial hygiene procedures w

4, a. If dangerous waste limits are exceeded, inc
' reactivity, the waste cannot be disposed of
Disposal Facility (I DF) without addition
of treatment required will depend on the a1

are exceeded.

b. If the TRU material levels in the sludge su
(TRUPACT-II) fissile gram equivalent qu:
exceeded, then the removal and treatment |
shipping criteria are met.

S. If either the analysis for total cyanide or for the de
concentration above the regulatory thresholds (25¢
reactive sulfide), the BWHC Project Manager will
made on whether to develop the appropriate methe

Figure 1-8 presents a logic diagram for determining the n
Figure 1-9 presents the logic for selecting among the disp
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ium is exceeded, a criticality
“or a tank inventory of 30 kg
ion was estimated to be greater
(997).

ent in the sludge in

1 or that would facilitate the
eve of a release, the sludge

i based on the data collected

ities, and from preliminary

ot trigeer a removal,

2guar ; category for

‘ing remediation. Criteria for
r 5633.3B and the onsite
1997a), will be applied based

yotential criticality, chemical
nt, or disposal processes,
ards. Concerns will be based
: exceeded during removal.

i radiation levels or chemical
justed to ensure worker safety.

equirements for corrosivity or
nvironmental Restoration

1ent. The type and feasibility

r which regulatory action levels

it the TRU package transporter
1its for shipment will be
will be adjusted to ensure that

ion of total sulfides indicates a
active cyanide, 500 ppm

acted and a decision will be
ink 241-Z-361 specific matrix.

n early removal action.
atives.
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Figure 1-8. Logic Control Diagram for Ta

Inspect tank and
characterize waste

Is
wisie & hear-term
reason, such as

- tank instability,
- criticality,
- chemical concems, or
- safeguards

to e¢xpedite a removal or

interim action
9

No

|

Determine what controls, If any,

noed to be established to ensure

worker and public safety (New
Authorization Basis)

Remove option from
consideration

EE/CA = Engincering Evaluation/Cost Assessment
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Z-361.
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-
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(see Figure 1-9)

Can
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|
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1.7.1 Regulatory Inputs

The management and sposal of the waste within Tank 241
CERCLA as a past-practice facility. Actions taken under C]
substantive requirements of other laws that are considered tc
appropriate requirements (ARARs); however, the administrz
not required to be fulfilled. ARARs for the sludge removal :
characterization and handling of the waste under RCRA and
air pollutants and toxic air pollutants under the Clean Air Ac
constituents at the Waste Isolation Pilot Plant (WIPP) are re
Regulatory Commission and managed bv DOE; the conditio
out in the waste acceptance crite V. 2. Overviews of
v

The WIPP has been designated as 1e location for disposal ¢
energy defense activities. The WIPP waste acceptance crite
properties criteria and requirements for materials that are shi
These include, but are not limited to, the following relevant

» Fissile or fissionable radionuclide content, in terms ¢
equivalent, of contact-han :d TRU waste payload ¢
200 g per 55-gal drum or 325 g per standard waste b
maximum. (DOE 1996, §3.3.1.1))

« Untreated, contact-handled TRU waste shall not exci
(PE-Ci) of activity per 55-gal drum or 130 PE-Ci of
Untreated, contact-handle TRU waste in 55-gal dru
activity if overpacked in standard waste boxes or ten

51 is being addressed under

LA must comply with the

ipplic: le or relevant and
aspects of ARARs generally are
de, for example,

rol of emissions of hazardous
isposal of TRU radionuclide

ed by the U.S. Nuclear

r disposal of TRU waste are set
prnimary ARARSs are provided

U wastes generated by atomic
DOE 1996) designate nuclear

I to and disposed at the WIPP.
ria:

tonium-239 fissile gram
ners shall be no greater than
:325 g per ten drum overpack

0 plutonium equivalent curies
ity per standard waste box.

1ay contain up to 1,800 PE-Ci of
n overpacks. Fifty-five-gallon

drums containing solidified/vitrified contact-handled T™ "~ waste shall not exceed 1,800

PE-Ci of activity per drum. (DOE 1996, §3.3.2.1.)

« Documentation must show that chemicals, if present, it
in Tables 5.1 through 5.6 of Appendix 1.3.7 of the TR
A chemical compatibility analysis has been performed
and ensures that these wastes meet the requirements fo:
environmental compliance. (DOE 1996, §3.4.3.4.)

In addition, U.S. Department of Tr  sportation regulations for
radioactive materials are incorporated in the packaging criteria
packaged sludge must be analyzed to ensure compliance with
characterization must provide prel iinary data to support thes:

The primary issues of concern under RCRA are characterizatic
(1) whether it contains listed waste, (2) the presence and conce

1-26

{-TRU mixed waste are listed
CT-II SARP (DOE 1998).
the chemicals in these tables
erations, TRUPACT-IL and

pping hazardous and
shipping containers. The
e criteria. Sludge

alyses.
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of 6.0 and a specific gravity of 1.001. Any liquid remaining
same pH characteristics as thos¢ quids previously disposed.
two years after the tank ceased operation show the tank liner
corrosion likely occurred early in e life of the tank. Due to
to adjust the pH of the tank, the remaining waste is expected

Process knowledge indicates that the waste in Tank 241-Z-3¢
dangerous waste characteristics. Nevertheless, data will be ¢
issues as part of reactivity safety issues for processing. Corr:
issue for shipment to the WIPP; therefore, pH analysis is inc!
parameters.

1.7.3 Analyte Selection Process

Historical information was first reviewed, then used as a basi
represents those analytes anticipated to be present in the slud

1e tank is expected to exhibit the
though photographs obtained
sverely corroded, most of the

k flushing and caustic additions
e less corrosive.

hould not exhibit any of the
cted to address some of these
ity, for example, could be an
d in the list of analytical

select analytes; Table 1-1
based on process knowledge.

Additional analyses may be required in order to meet specifit __gulatory requirements or to

provide adequate characterization to meet waste acceptance ct

Project staff compiled a database to screen analytes against pr
needs. Figure 1-10 illustrates the logic process used for evalu
Each decision in the process is identified with a “D” and each
“Q.” The figure and following text reference both decisions a
comparisons in the database are based on unique identifiers fo
identifier is the chemical abstract services number (CAS#). It
not exist and a unique identifier was assigned to the compoun
compounds. The database tables with the query results are pre
includes a cross-reference matrix for query numbers and table
sludge DQO (BWHC 1999).

1.7.3.1 Logic Description. Five basic steps can be identified
Each step is described in detail in = following sections:

« Combination of known and suspected compounds (Sec

« Consolidation into the associated ions and metals for tl
(Section 1.7.3.3)

+ Separation of regulated compounds from non-regulate«
the DQO (BWHC 1999) (Section 1.7.3.4)

« Evaluation of volatility and/or stability of compounds |

1-28

“a for disposal facilities.

s knowledge and regulatory

5 specific candidate analyses.
base query is identified with a
ueries, as applicable. All

sh compound. Usually, this
ne cases, however, CAS#’s do
enable comparison of

ted in spendix D (which
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organic compounds
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Figure 1-10. Characterization Data Quality Objective A

: Z-Plant Sou

History and Stabifization Taok 241-2-361 Process Aggregate 4
and Characterization

of PFP Complex Histo Managem:

(Getber 1997) Uoncs 1?97) Study Repc

(DOE-RL I

Combined list of o

known and suspected i C

compounds e

1C,UTS,UHC | |
Lists of Compounds

TC = toxicity characteristic
1 C = underlying hazardous constituent
UI'S = universal treatment standard

.i| Add RCRA characteristics,

Are
compounds

regulated under
TC,UTS or

UHC
?
D1

.................

Yes Q2

compound expected
to be present in

D2

RCRA regulated
compounds known or
suspected in tank

health and safety
compounds, physical propertics,
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Physical properties of the waste, for example, particle size, partic
moisture, and specific gravity were added to support process eva
vitrification has been proposed as a treatment option, the followi
were added to the list of COPCs:

. aluminum, . potassit
. calcium, . silicon,
. chloride, . sodium,
. chromium, . titaniun
. iron, . total ca
. manganese, . total or;
. nitra . whole r

The whole rock analysis is a geological analysis of the oxide con

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

. dibutylphosphate, . benzene¢
. dibutylbutylphosphonate, . carbon 1
. tributylphosphate, s ammon

. n-butyl alcohol, (n-butanol)

Should any of these compounds be detected during the vapor san
compound will be added to the final list of COPCs and will be an

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

. americium-241, ' . total plu
. plutonium-238, . total ura
. plutonium-239/240, . total alp
. uranium-235, . neptunit
. uranium-238/plutonium-238, .

. technetium-99,

/ hough the WIPP waste acceptance criteria include analysis for ist
analysis of headspace gases and supernate is already being conducte
r. latory requirements. If the total xylene analysis indicates levels

performed for the individual isomers.

T tank sludge and tank supemate will be evaluated for reactivity.

analyses for reactive cyanide and reactive sulfide; however, these mu

1-33
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The need for any further characterization of the tank sludge
criteria shown in Figures 1-11 an 1-12. The decision to col
future will be based on the level of confidence in the concent
radionuclides in the sludge provided by the Phase II characte
decision is that the primary environmental and safety issue f
resolution of the concern for the potential for a criticality eve
Other issues (e.g., hazardous waste characteristics, and the p
constituents) are secondary to the criticality assessment and
these other issues could reasonably be filled at a later date (e
sludge from the tank).

The core segments are 48 cm (19 in.) long with a 6.5 cm® (1
" ina ' r. o~ (480 g) of sample volume/r
segments are estimated full depth. This will be adjusted dep
waste. The sludge will be cored to the bottom of the tank or
1975 and 1977 indicated that the sludge had a consistency si:
unlikely refusal will occur before reaching the tank bottom.

1.9.2 Potentially-applicable Non-destructive Analyses

BWHOC has identified several down-hole logging techniques
directly applicable to examination of Tank 241-Z-361 if the |
techniques include the following:

1. Passive Gamma Logging. This analytical technique <

plutonium-239 and americium-241.

2. Thermal Neutron Capture Gamma Logging. This tec

several elements of interest, including hydrogen, nitr¢
sodium, chlorine, cadmium, and plutonium.

3. Neutron-Neutron Moisture Logging. This technique
sludge.

By collecting logging data in a series of small depth increme:
profile of sludge characteristics may be generated using a cor
down-hole techniques. The ability to apply these tools to Ta
after the risers are opened and inspected. The requirements f
techniques are as follows:

1. The pipes must be clean and dry and closed at the bot
2. The pipes must have an inside diameter of at least 10.
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Combined with at least one full-depth core sample, this approact
higher confidence in the description of the nature and distributio
the sludge than the collection of a smaller number of full thickne

Following examination of the risers and internal pipe configurati
and DOE will prepare a detailed recommendation for use of supg
techniques. This recommendation will be submitted to EPA.

1.9.3 Initial Alpha, Tank Headspace, and Volatile Analyses

Two subsamples from each stratum established for two cores wil
analysis. Theto =~~~ ity 7 " de’ nii whethe
exists in any given stratum and to answer the USQ (Wagoner 19¢
be used to guide compositing of the vi  al strata for subsequent ¢
radiological analyses. For planning purposes, four strata from ea
five segments per core for two cores and two total alpha analyses
80 samples.

Tank vapor samples will be collected from two sampling events:
nk, described.in the Hill et al. (1998), and (2) during the core s:
analytes for which a positive detection is observed in the tank he:
event, a volatile purge and trap analysis of the sludge will be perf
volatile purge and trap analysis was selected as opposed to the ac
extraction because the high plutonium activity would require sigr
low it to be analyzed; this would increase detection levels to a ¢
eless. Plutonium can extract into many organic solvents and a
volatile analysis is the SW-846 methodology (EPA 1997a) often
selectively separate the organics from the plutonium,; therefore, tt
approach. Details of the method are presented in this SAP.

One volatile analysis per segment will be performed if the tank v:
detectable volatiles. Volatile headspace analysis will be perform:
stratum that may appear oily or likely to contain organics. In add
the sludge samples, volatile headspace analyses will be performe
each core for a total of two headspace analyses. If multiple bottle
« :will be randomly selected for volatile analyses before compo.
sampling and analysis design in detail.
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Figure 1-12. Decision Error Assess

Calculate 90% UCLs
from each analyte with
measurements from
multiple strata

, Cc
]
. a\
 J
Perform power analysis
for analyte
|
Is
suﬁiclept Yes Co;
power achieved :

Would
analyzing the
additional core provide
needed power

Fig:
ONY wiinny iy e seual
pow  ad whose
90%  .isbelow
the  on limit

Action limit is not
exceeded and Type Il
error tolerance cannot be
achieved.*

*The null hypothesis is that sludge exceeds the action limii  the
statistical analysis determines that the action limit is not ex ed, then the
null hypothesis is rejected. Enough samples were collectec  letect a
difference, given the sample mean and action limit. Type | ’is
generally not evaluated in this instance because enough informatio;

been collected to make a decision. If the sample mean is less that tne
concentration at which Type Il error should be evaluated, the  ieved
Type Il error can be calculated; however, it is not necessary.
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2.0 FIELD AND LABORATORY AC1 TIES

Field activities to support the characterization of t! contents of  k 241-Z-361 include the
following:

Collection of Sample Cores

Collection and Analysis of Vapor Samples Taken During ¢  1g
Packaging and Transport of Sample Cores to Laboratory
Analysis of Samples.

2.1 TASKOBJECTI'™H

The objectives of this SAP are to collect data that will allow an:  isment of the presence and
concentration of radioactive, organic, and inorganic contaminan!  concern within the sludge
that is currently located in Tank 241-Z-361. Objectives for spec  subtasks are described in the
following sections.

2.2 FIELD WG K AREA AND RISER PREPARATION

Field work area and riser preparation will be accomplished befor e initiation of the tasks
described in this S . The activities required to complete these s are described elsewhere
and are outside the scope of this SAP.

2.3 CORE SAMPLING

is estimated that five 48-cm (19 in.) segments will be collectec a full depth core. Cores

ill be collected by push method using River Protection Project  P) sampling truck number 1.
Setup and core sampling at Tank 241-Z-361 will be conducted u_____ new procedures
TO-020-454 and TO-080-505. The push mode core sam| ng met -1 developed for use in the

anford tanks under the RPP program is functionally analogous to e collection of split spoon
soil samples from a hollow stem auger. Although the sampling tru s and associated equipment
are sophisticated systems that have been designed specifically for 1 i application and are
fabricated to very tight tolerances, the basic principle is similar to1 ical soil sampling practices.

1is section describes the steps in the collection and transport of si  ples. The preferred method
for core sample collection closely follows the current tank farm sa:  ling practices
(Section 2.3.1). An alternate, but similar, approach may be impler...ited if field conditions

licate the need for additional contamination control measures (Sc-*ion 2.3.2).
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Figure 2-1. Simplified, Preferred ! :thod Schematic of Samp! ; Truck in Place Over Tank
241-Z-361. Ready to Push First Sample (n o scale).
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Figure 2-2. Simplified, Preferred Method Schematic of Samp!  with First Sample Being
Removed from Tank (not to scale).
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small quantity of potentially-contaminated liquic
receiver, (2) capture of air and  rticulates wher
of the drill string prior to rem¢ g or inserting 1
for 12 hr or more and the internal components 1
and particulates during any activity if field moni
work area. Other applications for the exhauster

2.3.2.2 Alternative Core Sample Removal Technig
described in Section 2.3.1 is expected to perform satis
actual conditions observed during the initial core samy
po ° for generation of fugitive contaminants, an a
used. This approach may be implemented at the discr
on evaluation of si  conditi "ther lts = s

The alternative approach uses the same sampling equi
in Section 2.3.1. Rather than leaving the dril! pipe in
through the drill string, however, the alternative appr¢
filled sampler in place at the end of the string, to be r¢
approach, the entire drill string with the filled sample:
is removed from the tank. The covered drill string w¢
away from the riser. The string subsequently would b
with a HEPA filter attached wherein the sampler wou
drill pipe and place into an OTC. The entire drill str
as contaminated waste and a new, unused drill string
- inserted into the tank to collect the next core segment.

The advantage to this approach is that all of the in-tan
lastic covering as it is removed. The alternative has
1e following concerns.

« A supplemental crane is required for lifting the «

o The entire drill string must be handled for those
through placement into and separation of the sa1

« A larger volume of investigation-derived waste

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

2-9
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:241-Z-361. If, however,
idicate an increased

xcov 7 approach may be
"~ Project Manager, based

ferred approach described
ing the filled sampler

ntire drill string, with

tank intact. Using this
ined in a plastic sleeve as it
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ld be sembled and
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Samples will be kept under chain-of-custody from collection of
and analysis. 1e appropriate chain-of-custody requirements ar
procedures and the OTC procedure.

The laboratory will establish the proper Radiation Work Permits
the laboratory. It is estimated that the sludge has an average cor
and concentrations could be as high as 1 g/L for an individual st
The expected plutonium content would allow for all core sample

2.3.5 Laboratory Storage

-_le separated strata, composite samples, and supernate from the
analytical laboratory. If the plutonium concentration is higher tl
the analytical laboratory, then some core segments from Tank 2:
241-Z-361 work-site, packaged in an OTC container with a tam|
Venting, if required, will be as described in Section 2.3.3. A fin
concentration can be made after the! it core has been extruded

The storage of the samples, aliquots, d composites shall follov
established procedures and shall remain under chain of custody.
after analyses shall be released from the laboratory and disposed
laboratory’s waste management procedures not sooner than 1 yr
submitted to the ‘oject manager.

Should the project decide to keep sample amounts in long-term i ____val sto

. segment through extrusion
rcified in both sampling

handling the core samples in
rration of 0.5 g/L plutonium
n of sludge within the tank.
be stored at the laboratory.

es will be stored at the

he limit of safe storage at
-361 may be stored at the
ndicati ;evidence seal.
sessment of the plutonium
measured for total alpha.

fHC-a laboratory-
y sample amounts remaining
naccor nce with the
r the final analytical report is

i, the laboratory

il be informed of this decision and given specific instructions nc* 'ater than 20 days after the

nal analytical report is received.

24  CORE EXTRUSION

Before extrusion of a core segment, the laboratory will generate ar. _xtrusion work plan to record

data during sample extrusion. The laboratory project coordinator v-'' be rea

ly available for
ares st

critical decisions during the extrusion process. The laboratory prot
enough to ensure strict compliance with the QA requirements outli
tailed instructions for processing each core segment. A controll¢
:used to record all operations concer

1 be specific

in this SAP and give
aboratory notebook shall
1g the core segmenting pr. ~ ss.

1e procedure for processing core segments for laboratory analysi:
LO-160-103 or equivalent. Core segm: ts will be extruded in a hc
manipulators. Core segment samplers will be loaded into the hot ¢
procedures, such as LO-160-101, Core Segment Receipt and Prepc
Complex 114 Hot Cell Operations, or an equivalent procedure.

llows procedure

21l equipped with
according to established
ion, LO-161-172, Perform

2-11
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glass sample container. Each container shall receive unique ide
the chain-of-custody records.

Core samples may be taken from T:  241-Z-361 through som
sampled 24 yr ago. It is possibleth he waste did not fill the 1
events or that only supernate and sludge filled the holes. Shoul
incompletely, or the consistency be drastically different than th
appearance, = se observations must be brought promptly to the
Manager’s attention, because these conditions could trigger the

25 ANALYTICA QUIREMENTS
2.5.1 Order of Priority
As discussed in the sludge DQO (BWHC 1999), only a limited .....

diameter to allow sampling of the sludge from Tank 241-Z-361.
are capable of collecting only a limited volume of sample materia

cation and be documented in

the same risers that were
from these previous sampling
;ore segment be filled

1er segments or the expected
oratory and BWHC Project

1 to collect additional cores.

iber of risers have sufficient
1e sample devices themselves
If coring does not achieve

full recovery from each of the sample locations, there may be insi-““cient sample volume to

allow the full suite of analyses for each sludge interval of interest
been prioritized in case a low recovery of sample amount occurs.

Sludge samples will be screened for the toxicity characteristic by
total metals analysis versus the regulatory TCLP limits. In order
leachable metals concentration is calculated. EPA allows one to
the sample without leaching. EPA allows one to take the total nu:
the result for percent moisture. Thisn aber accounts for a 20-to
This result is compared to the number in the Action Limit Total ¢

‘herefore, the analyses have

mparing the results from the

nake a comparison, the total
asure the concentration in

er divide by 20 and adjust

ie ratio of leachate to sample.
mn in Tables 2-2

irough 2-5. By taking this approach, total metals will be measur._. If TCLP limits are

exceeded, the project will discuss whether a TCLP leach will be nc -

Total” column indicates the concentr: ons resulting from this con
TCLP” column provides the regulatory limit without conversion.

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

pH

Radionuclides, total alpha

Metals and mercury from acid digestion

Anions by ion chromatography (IC), ion-selective electrod
Semivolatiles

Volatile organic analytes (VOAs), if required

Dissolved solids

8. Hydroxide

SR
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using the acid digestion preparation followed by separatio;
counting. For the sludge, the neptunium-237 analysis will
preparation followed by separation of the neptunium-2371
and alpha counting. For the supernate, neptunium-237 an:

gestion preparation fo >wed by separation of the neptun
Americium-241, plutonium-238, and plutonium239/240 w
analysis (AEA) from the KOH fusion digestate for the con

e supernate. The total alpha analyses will be performed
fusion digestion for the sludge composite and from the aci

1e isotopic distribution of plutonium . the sludge sampl
combination of analytical techniques. This approach is re:
utoni- ~n1" " " onof Y wnv T ce” Tty Tty
tween processing campaigns. AEA will provide results
plutonium-239/240, and americium-241. ICP/MS analysi:
plutonium-240, plutonium-239, and plutonium-241/americ
estimated by subtracting the AEA results from americium-
ns of plutonium-241/americium-241 determined by the

a the ICP/MS will be converted to activity and subtrac
onium-239/240. This will provide adequate estimates
(i.e, plutonium-238, -239, -240, and -241) for sut quent
utonium-239 equivalent fissile material in the tank conte

2,5.9 Anions

Analyses for reactive cyanide and reactive sulfide are requ
content of hydroxide within the sludge, however, interfere
analytes. Therefore, the laboratory will be permitted to an
concentration is below the regulatory limit of 250 ppm, the
For reactive sulfides, the laboratory will be allowed to ana
concentration of total sulfides is obtained by subtracting th

e total sulfur. If this concentration is below the regulato:
will be considered met. Should either of these approaches
regulatory limits, the laboratory will discuss the options fo
Project Manager, who will assess the merit of additional a
and reactive sulfide, respectively, in the sample.

Cyanide will be analyzed in accordance with Method 901z
aqueous and solid waste matrices are included in the labor.
leachate for the sludge composite sample is not necessary.

1e anions nitrite, nitrate, sulfate, phosphate, fluoride, chl¢

IC in accordance with Method 9056. The analyte p-phthal
acidic nature. For the supernate, the IC analysis is perforn
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The sludge com; ite sample undergoes a water leaching, and

analysis.

Ammonia analysis will be conducted by either IC (Method 90!
The selection of the method is at the discretion of the laborator
interference observed with the sludge composite and the super:
performed on the supernate sample directly or on a water leach

Samples of LiBr solution from the coring process will be analy
concentration will be determined by Method 6010B and the br
previous descriptions).

2.5.10 Physical Parameters

The samples will undergo an evaluation for hydroxide content
the hydroxide concentration; the s lge composite undergoes :
titrated. The procedure has been developed for use on double-
hydroxide content and high salt content. It is expected that Ta
properties of high hydroxide and high salt content.

The pH of the supernate and sludge composite will be determi
9045C, respectively. Method 9040A is not included in the mc
included in Update II, September 1994 (EPA 1995). No meth
the current SW-846 methods.

The total organic carbon and total carbon concentrations are n
options. These analyses will be performed in a manner consis
written for water only. The persulfate oxidation method of ca
combustion oxidation method due to its higher accuracy and r:
solids by the persulfate method can be performed directly on s
preliminary sample preparation.

The sludge composite will be evaluated for particle size and p
procedures are outlined in Method 2560 (APHA 1995).

The specific gravity of the sludge composite will be determine
Method 2710F (APHA 1995).

The moisture content of the sludge composite will be determis
drying a weighed sample amount to constant weight at 105 °C
method for determining percent moisture under this SAP. Thi
moisture. The results from this determination are used for the
results to calculate the final dry weight concentrations. Dry w
performed during Data Quality A ssment QA) external tc
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| gravimetrically. This requires
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sht calculations will be
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Analysis for specific conductance was initially requested to allow :
potential of the waste on various metals that the waste may contac:
The waste 1s expected to have very high salt content. It has been ¢
the high salt content produces conductivity readings that far excee
measurements for environmental samples. The results of TDS ana
previously measured anion content from IC, will aliow the same it
conductivity. This approach will be more reliable than performing
direct conductivity measurements (the alternative to the proposed |
measured gravimetrically on a filtered aliquot of the supernate or
composite. The method is based on Method 160.1 from the EPA Y
(EPA 1997b). The method will be modified to allow use of smalle
for the high activity and high salt content. The method currently it
T sir sl 70 T

2.6 TANK VAPOR SAMPLING

The purpose of the vapor sampling component in this SAP is to de
constituents are released in vapor form during the disturbance of s]
organics are released, additional analyses for volatiles in the sludg
:quired. If no positive results are detected in the headspace of the
additional analyses for volatile organics will be performed. Collec
ibutylphosphate and dibutylphosphate in the headspace was cons
Taste Information Network System database indicates sporadic af
mcentrations of these compounds in the single-shell tank headsp:
vatility of these analytes, and because the sludge is being analyz
analysis will not be performed on the headspace samples. Ammor
detected on health monitoring equipment during the venting of the
are not included in the headspace analyses. SUMMA® canister sai
'ork instructions based on this SAP. One canister sample will be
each core segment.
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ytical
s,

s dimineey st
Beta Count|10098-97-2 |Strontium-90

1 count

* Total of 10 mL supernate required for acid digestion; compound will be analyzed from digestion.

® Total of 10 mL supemnate required for ten-fold water digestion; compound will be analyzed from digestion.

° Limit in leachate from TCLP. TCLP will only be performed if total exceeds limit and sufficient sample e

4 Determination in progress.

© Ammonia will be analyzed by either IC or ISE

!Limits from TC!  limit x 20 for total metals or reactivity for cyanide and sulfur per Section 2.5.9.

EDue to the potential for higher plutonium content and interferences from high salt content (¢.g., sodium and nit1  5), increased dilutions or smaller
samples sizes may result in higher PQLs. Every effort will be made to obtain PQLs at or below action lim
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radon/daughters. When the radon/daughters have decayed
accepted into the WML for analysis. If the samples do nof
radon/daughter contamination, the RPP Characterization P
sample media handling (e.g., dispose and resample, label, .

Analysis of the particulate filters will be performed by WS
LA-508-415. Alpha counts will be converte to pCi/cc by
constant of amercium-241. An appropriate assumpt | foi
at the time of analysis, and will likely be based on the bete
radiological screening results will : included in the final :
WML vapor analysis laboratory.

2.7 LABORATORY ANALYSIS OF TANK VAPO

Vapor samples colle: d from Tank 241-Z-361 will be an:
shown in Table 2-7.

2.8 SCHEDULE FOR CORE SAMPLING

Figure 2-10 provides a summary s« edule for collection o
sludge/supernate, and vapor sampie collection and analysi
schedule include;

. Use of existing resources.
+ The laboratory assumes that this is a high-risk task v

. Total alpha analyses from cores 1 and 2 are required
generated.

» The preliminary vapor data from a given core must |
of whether to analyze the sludge/solid and supernate

The activity durations shown in Figure 2-10 are estimates
equipment repairs or resolution of other issues. Changes |
result in changes throughout the balance of the sched
however, should remain constant.

The high probability that the Enhanced Rad-Con screenin
result in the project being designated as a high risk is the :
this analytical project. 1 :laboratory radiological contro
agreed to make one RCT available to support ™ 's project,
project. Because only one laboratory RCT will be assignt
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Table 2-7. Chemical and Radlologlcal Analytlcal Requ1re1 ats.

T20% LFL andror
50% IDLY

T.Li. A N

lotalalpna  jKaGoON LAUgMerS| LA-dUS=41 vect Particle filter ‘A Nra I VI
Total beta . .

Total alpha  |Radon Daughters| LA-508-10} rect Particle filter N/A ‘A N/A 1, VI
Total beta

IDLH = immedately dangerous to life and health workplace level.

LFL lower flammability limit

*Precision is defined here as relative percent difference 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 per” ned in sequence without undue delay between activ
require additional RCT resources. The assumption that few activit
be altered if the activity of the samples upon receipt 1s lower than 1
the plutonium content estimated to be 0.5 g/fL upto 1.0 g/L. Ifthe
of the analytical work-scope results in a lower designation, the lab
various analysis steps in parallel, resulting in a shorter schedule. 2
acceleration may be achieved by assignment of additional RCTs tc

Once samples are received into the laboratory, Rad-Con support fc
whether the high risk applies. If it does not apply, every effort wil
delivery time and BWHC will be notified should this occt  The I
assumes the following.

» Enhanced Rad-Con screening will require full time RCT cov

« Full time RCT coverage will be available and assigned to thi:
week.,

« The Z-361 core analyses will be isigned top DOE analytical

- Project will not be impacted by « ier site performance assess
activities.

« Analytical re-runs will be performed as overtime activities o
resources and are not included in the production schedule.

« Schedule assumes resources will be available for required ov
« Analytical support for this project will be available 40 hr per

1e Hanford Federal Facility Agreement and Consent Order guida

ork should not exceed 216 calendar days from the time the samp
reported (Ecology et al. {1996], Section 9.6.6). The current interp
that require collection via coring are ¢ ywed 216 calendar days to
analyses from the day the last segment of the second core is receiv
on this assumption, the current schedule as to the delivery of the d:
Federal Facility Agreement and Consent Order laboratory perform
Figure 2-10.

9 DEMOBILIZATION AND WORK AREA CLEANUP
’aste will be disposed as described in Section 2.10 of this docum

tent may be placed over specific work areas during demobilization
will be similar to the system used for removal of the glovebag dur:
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« Non-compactible **’~stes. The non-compactible waste gener:
primarily of drill string pipe and | tle rods. This waste cate;

1in the field consists
y may also include

asbestos gasket material from riser flanges, and cut off riser ¢__ 2 segments. Occasionally

failed equipment must be dispose as field-generated waste.

approach for Tank 241-Z-361 should produce wastes in a vol
tank sampling activities and should range from approximatel
per core. These materials are assumed to be radiologically <

« Uncontaminated Wastes. Unregulated wastes include waste
containers, etc. These wastes are typically generated during .
area outside the exclusion zone. The volume of such materia
L (20 gal) per day.

o Liquid Wastes. The primary cor iminated liquid waste will
used to decontaminate the sampling string as it is removed fr
estimated at about 114 L (30 gal) per core, is typically draine
small volumes of decontamination solutions from personnel :
decontamination may also be produced.

With the exception of the above-described uncontaminated waste,

mpling is assumed to be contaminated with trace levels of plutor
americium-241. To the extent practical, considering economics ar
radiation exposures as low as reasonably achievable, tools will be -
(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 within the
241-Z-361 work area. Figure 2-11 shows the location of the temp:
Physical barriers (e.g., ropes and fencing) will be used around the
storage area with warning signs posted on at least two sides of the
will be segregated to the extent practicable from noncontaminated
determinations for contaminated waste will be based on results ob
activities. Waste w be double plastic bagged and transported int
analyzed by Non-Destructive Analysis so that it may be designate:
waste or non-TRU waste. After the PFP has con .eted non-destnt
radioactivity analysis, the waste will be labeled appropriately and .
temporary waste storage area for interim storage pending disposal.
storage area, the waste will be placed i he properly designated w
igure 2-11.

241

ie proposed sampling

ie similar to other previous
80 to 425 L (10 to 15 ft)
aminated.

ser, packaging, food
itine activities in the support
inot expected toextc 175

water and/or LiBr solution
.the tank. This material,
lirectly to the tank. Some

| tool and equipment

; waste generated during
m-239/240 and

he need to maintain
;ontaminated and re-used

dusion boundary at the

ry waste storage area.

ive portion of the waste

:a. All contaminated waste
iste. Waste management
1ed from characterization
he PFP to have the waste
)r disposal as either TRU
ve analysis and

imed to the 241-Z-361
vhile at the temporary waste
e container, as shown in
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Upon receipt of the analytical results, IDW will be properly designa 4. All IDW will be
packaged and labeled based on the designation and in accordance w 1 the requirements of the

1 eiving disposal unit. If applicable, packages will be neatly labelc _ with the words “hazardous
waste” or “dangerous waste” marked on them. U.S. Department of "-ansportation hazard class
labels will also be included, where applicable.

: designated disposal sites for reguli :d wastes sites are ERDF fi non-TRU waste, and the
WIPP for TRU waste. An Explanation of Significant Differences tt  he ERDF Record of
Decision, and a subsequent clarification :tter issued to the Admini: ative Record, states that
CERCLA IDW may be placed in ERDF, provided regulatory appro 1is gained and the waste
acceptance criteria are met. EPA has granted regulatory approval f ERDF disposal of IDW
generated from characterization of the 241-Z-361 Settling Tank thr. gh approval of this SAP for
1 ase II activities.

2.10.3 Samples and Associated Waste

i me waste materials will be generated during chemical analysis o; 1e samples collected from
Tank 241-Z-361. In addition, project staff anticipate that some resi al sample material may be
left after analyses are completed. All waste materials generated in1 : laboratory will be

1 naged and disposed in accordance v  h laboratory practices and  >cedures. The samplers
will be evaluated after completion of the analytical work to determi  whether they can be

. posed as radiologically-contaminated waste, TRU waste, or mix. . waste, following the same
| jic described in Section 2.10.2 for ev: ation of field-generated IDW. Residual sample
material not consumed during analysis will be archived for 1 yr and “ien returned to

Tank 241-Z-361. Residual sample material will be transported to tl  tank in the same manner as
1 :original sample was handled when shipped to the lab.
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3.0 QUALITY ASSURANCE PROJEC

This section includes descriptions of plans and programs to assur
; terated through this SAP. It includes discussions of Project M
(e acquisition, reporting, data review, and DQA. This section i
various organizations and documentation responsible for manage:

3.1 PROJECT MANAGEMENT

Figure 3-1 provides the organization chart for activities associate:
241-Z-361. BWHC will retain the ove " progrz and project re
« this SAP, while LMHC is responsible for the tasks required to
the sludge in Tank 241-Z-361. In gener , BWHC will implemer
Characterization Program Plan (BWHC 1997), while LMHC wi
identified in the engineering task plan, Engineering Task Plan: (
Underground Storage Tank 241-Z-361 (FINF 1997).

All LMHC planned work will be reviewed by the BWHC Plant R
released within the existing BWHC work control system. LMHC
performance of work relative to Tank 241-Z-361 must be within |
i 1 authorization basis.

Preparation and maintenance of the work site will be the responsi
LMHC. In this context, BWHC must | :pare :work site to me
requirements of LMHC. This arrangement will remain in effect 1
on site and performing work.

The safety basis and work authorization will be maintained by B!
. with characterization of Tank 241-Z-361. All work (BWHC or1
conducted utilizing the controls identified in the current Tank JC!
by the U.S. Department of Energy, Richland Operations Office (]
RL and EPA).

Subject to BWHC’s approval, LMHC assigned a Project Manage
Project Manager for this characterization task. The LMHC Proje
the management and successful completion of LMHC work, wor
performance within agreed-to schedules and costs. LMHC shall

timely fashion to achieve the planned work, as approved by BW¥

3-1
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for to initiating physical work on the tank, BWHC will conduct 2 >ntractor Standard Startup

wview, per HNF-1  D-055, to ensure all prerequisites have beenr :and all assigned
organizations a1 individuals are adequately trained and prepared { their assigned tasks. It is
anticipated that FDH will perform a focused, limited sample stand:  start-up review before
sludge/solid sampling.

The BWHC Project lea will work with a BWHC planner to comp. ¢ the PFP work package.
1s includes providing the as low as reasonably achievable review ‘ob Hazards Analysis, and

waste management sheet, etc., including those prepared by LMHC "he PFP PRC will review
\d approve the work approach and controls prior to release of wo:  to assure that this work is

within the authorization basis (PHMC 1999). The work will be rel sed through the standard
WHC work control system.

3.1.1 Emergency Preparedness/Response

LMHC will provide BWHC a formal r-down plan and work pro« s that they will use for
adge sampling. In addition, LMHC will provide a daily listing, ¢  ing the sampling events, of
| LMHC Characterization project staff who will be inside the PF] ence. LMHC will provide

procedures and provide an overview of the planned steps for sludg ample collection to the

BWHC PRC, Operations and emergency preparedness staff.

BWHC will limit access to the sampling site during sampling activ es. The only staff allowe
inside the exclusion zone will be Characterization Project Office (C™ D) staff, unless the LMHC

arson in charge requests specific external assistance. BWHC will  so provide any necessary
crowd control to minimize any unnecessary staff from being neart immediate tank area during
the field operations.

A project-specific contingency plan, which incorporates existing P emergency procedures, s
presented in Appendix C, Attachment C2, as part of the site-specif 1ealth and safety plan.

BWHC will provide facility orientation training to the LMHC and  ntractor staff for PFP

facility an Tank 2¢  -361-specific emergency response actions. icility orientation and

emergency training take between 4 and 8 - and will be provic . at the PFP training facility

(trailer outside secured compound) at no additional cost (other thar aff time) to LMHC and

contractor staff. BWHC will maintain the official training records  d will provide the LMHC
roject Manager with a copy of the records.

3.1.2 Engineering

All engineering for sludge sampling systems will be the responsibi y of the LMHC CPO. All
existing LMHC CPO review requirements for sampling apparatus  /iews will be met.
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requested. This work will be performed under CER( A regu
formal submittal of the SAP to EPA. LMHC shall be respons
site conditions 1t may trigger the need for any environmentz

3.1.10 Laboratory Services/Data Validation

The WML includes the WSCF, 222-S, and Vapor Analysis Lz
coordinator will serve as the single point-of-contact for all an:
will serve as contact for data validation by third-party firms.

LI

BWHC will prepare and maintain a detailed working schedule
each week by the PFP Z-361 Project Manager. The 241-Z-36
will provide weekly status reports against this schedule. The

ions. BWHC is responsible for
s for timely advising BWHC of
ermit or approval.

ratories. The laboratory project
sis. The data validation manager

The schedule will be reviewed
“haracterization Project Manager
P Business Manager will

determine which of the dates need to be tracked on the officia. _aseline schedule. Statused

schedules will be provided by BWHC to FDH and RL as requ

3.1.12 Security

BWHC will provide security escorts as required for all CPO st
not need to obtain security level “2s”, nor do they need to obts
badge. - ‘

3.1.13 Training

BWHC will provide LMHC engineering staff any necessary tr
Tank 241-Z-361 JCO (PHMC 1999). BWHC will also provid
specific training that is necessary to support sampling crew ac
as provide any specified facility and emergency planning train
provide the names of the crew in advance of the sampling eve:
be scheduled.

LMHC is required to provide operating and support crews for
work that have the work training necessary to be qualified to
RadWorker II), including any specialized training regarding u:
equipment.
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1ese laboratories will provide analytical services that are in accor nce with SW-846 or
equivalent approved methods. The laboratories will be informed 0  1e upcoming sampling
schedule and will provide back up to each other in case one laborai y cannot perform the
analysis. The WML Project Coordinator will assure that analyses: : performed and records
clude the location of analysis and the person performing the anal s.

Cores from the two risers will be transported to the laboratory witk __two days of obtaining three
segments or when one core sample is completed, whichever occurs -3t (this schedule assumes
1 to three segments in three OTCs can be transported simultaneou  to the laboratory). Onsite
d laboratory storage of samples is discussed in Section 2.0. App  ix D provides a detailed
scussion of holding times and sample preservation.

4.3 Field Sampling Quality Cont:

The field sampling will not require collection of equipme; rinsate:  cause new samf)lers will
be used each time a sample is collected.

Because reentering a riser that has already been sampled may resul  a sample that is not
representative, no field duplicates will be obtained.

A sample of the LiBr sc ition will be collected for analysis before  1pling begins and each
time new solution is made.

3.4.4 Laboratory Analytical Method Requirements and QC

The analytical requirements are discussed in Section 2.5. To assur  1ality measurements,
analytical data are obtained with a stringent set of QA samples. TI  : samples and associated
juirements are described below:

« One laboratory method blank for every 20 samples of similar n  ix (5% of samples) or
preparation batch will be carried through the complete sample | aration and analytical
procedure. The method blank consists of analyte-free water an 1l be used to document
contamination resulting from the analytical process.

« One laboratory control sample (LCS) or blank spike will be pe  med for every preparation
batch of up to 20 samples of the same matrix for each analyticc  ethod to monitor the
effectiveness of the sample preparation and analysis process. 7  results from the analyses
are used to assess laboratory performance.

. AnMS sample will be prepared and analyzed for every 20 sam s (as applicable to method)
of the same matrix or sample preparation batch, whichever isn  : frequent. An aliquot of
the sample is spiked with the analytes of concern and the resull  fthe MSs are used to
document the bias of an analytical process in a given matrix.

3-11
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" Laboratory duplicates or matrix spike duplicates (MSDs) "
will be analyzed at the same frequency as the MS samples
aliquot of the same sample, while a MSD is a second MS
two values, the relative percent difference is based on the
reported as an absolute value. Either a lab duplicate or M.
preparation batch of up to 20 samples of same matrix for ¢

For metals suchas sodium and aluminum, a serial dilution
accuracy of the analyte measurement. A serial dilution is

concentrations that approach tl upper limit of the linear 1_

R S R L 1___°_ mt

performed on the same samp’
accuracy of the analysis whe

I
1N &aaITI0N TO The MD recove

Tracers are used during the a
sample is spiked during sam,
similar to the isotope in ques
effectiveness of the sample ¢
The tracer recovery factor is

The sensitivity, better knowr
specified in Tables 2-2 throu
be determined for non-radion
an EQL below the action lim
be followed.

Method detection limits, as ¢

1 be used to assess precision and
\ laboratory duplicate is an

the same sample. To compare
san of the two values and is
'will be performed for every

h analytical method.

ay be performed to assess the
|uired for analytes with
-ge. The serial dilution should be

™ allow the assessment of the

ent for the  lysis due to the
serial dilut  m  be reported
sutside of the acceptance range.

er is similar to a MS, as the
ve that chemically behaves

n evaluation as to the

: the radioisotope of interest.
vity, uncertainty, and MDA.

of SW-846 (EPA 1997a),
PQL. The EQL or PQL will

5. If the EQL cannot be met or
s described in Section 2.5.5 will

EPA 1997a), will be determined

ona wateror cleansolidmat___ ___ __ ______._ ___.____ ._ify that the laboratory can
successfully perform this method. This information will be *-»pt on file at the laboratory.

Both the EQL and MDL must be determined in a manner ¢

HASQARD (DOE-RL 1998)

For radionuclides, the MDA will be calculated per Volume
1998). The EQL or PQL and MDA will be reported for the
EQLs/PQLs reported for each sample shall take into accou

used, and dilutions, and will be reported for each sample.

3-12
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Reporting requirements for data include documentation of activities
well as laboratory reports. The following discussions present the d«
SAP. All reports shall be delivered to the BWHC Project Manager.
Tank 241-Z-361 Project Manager will officially submit the reports .. FDH and the FDH

]

Washington.

3.5.1 Documentation and Data Packages for Cores

3.5.1.1 Field Documentation. All sa;
other controlled documentation packages, maintained by sampling |

documentation for both core and vapor samples must include:

identification of tank and riser number of the sampling location,

any observed anomalies, corresponding sample identification m
temperatures and other operational parameters potentially affect

any conditions that the sampling teanx observes during the samg

nearby activities, machinery, electrical anomalies, etc.),

names and titles of personnel involved in the field activity and t

problems and procedural changes potentially affecting the valid

3.5.1.2 Laboratory Documentation. Laboratory reports may fall

1

1.

2.

3.

4.

: purpose of this SAP:
Formatl = Analytical results only for.vapor si plingc
Format V. = Analytical results, as well as all raw data, in
" Appendix E) for core/supernate data.
Format VI = See details listed in Table 3-4. Applies to v

Preliminary letter report for total alpha results.

A preliminary letter report will be generated for the total alpha resu
compositing. The preliminary letter report will be sent to the BWE
laboratory within 5 days after completic of total alpha from both «
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« Calculation checks of both sample and QC parameters at a freq
sample and one complete QC sample series, will be recalculate
QC sample series is defined as initial and continuing calibratio;
spike samples, chemical and tracer recovery, duplicates, and L

Because of the following facts, no third-party validation of the org;
. Additional samp g may be performed before and/or during tr.

« Reporting limits or PC™ for organics are "~ ely to exceed the |
activity of the samples will result in significant dilutions. Valic
reporting limit above LDR will not provide useful infor - “ion.

« Ifthe waste is treated and shipped to WIPP, and if WIPP succe
mixed waste, the organic and metal content will not preclude st
of the drumme treated waste is required and would be best dc

3.6.3 Vapor

Vapor sample results will undergo the one-over-one review as prev

\SQARD (DOE-R  798) and in the laboratory’s data review pi
validation is planned  the vapor samoles. Calculations of the err
1 ‘sented in the Phase I Vapor SAP (H et al. 1998) and calculatic
presented both in the Phase I Vapor SAP and in a letter from DOE

1cy of 20%, or at least one
which ever is greater, A
andards, method blanks,

>

cs and metals is requested.

nent.

R limits because the high
onofc athathasa

-at receiving approval for
sing. A headspace analysis
after treatment.

1sly described in

sdures. [o third-party

ions for radionuclides were
of toxic emissions were
:he administrative record

dated April 27, 1999 (DC_ RL 1999). These calculations indicate ...t the emission rates of

toxic air pollutants and/or particulate matter will remain sufficiently *

substantive requirem ° of the applicable air quality standards are 1
sampling performed in concert with the sampling is not required by
to augment current information. If the vapor data from the Phase I ¢
require samp g to meet emission regulations, the decision not to p
reevaluated.

3.7 DATA QUALITY ASSESSMENT

The DQA is performed after data validation. The purpose of DQA i
project objectives are met, identify data deficiencies that impact dat:
« ermine whether data is sufficient and of appropriate quality to all
Section 1.5 to be made. The DQA process involves the spatial and ¢
data. The DQA process will be performed in a manner consistent w
(' 38). The following steps are included in the DQA.

1. Review the project DQO. This includes review of the conce
assumptions that are included in the data collection design. |

3-23
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A2.0 REGULATORY EVALUATI(

New source review under WAC 173-400-110 is required for the es
source, modification, or an increase in a plant-wide cap or unit spe:

irce is considered the construction or modification of a stationar
amount of any air contaminant emitted by such source or that resul
contaminant not previously emitted. A modification is any physic:
method of operation of a stationary source that increases the amous
emitted by such source or that result in the emissions of any air cor
emitted. Sampling of the sludge in Tank 241-Z-361 does not requi
WAC 173-400-110 because the proposed activity does not meet th

Similarly, an evaluation of WAC 173-460 applicability for toxic ai
sampling activity does not meet the definition of a new toxic air pc
modification). Therefore, Chapter 173-460 does not apply to the s
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ATTACHMENT A

CALCULATIONS FOR DETECTED COV  UNDS

Att A-1
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Estimation of total Toxic Air Poliutants (WAC 173-460) in Tan}
space sampling results.

3
Pzl -am R gas '™ 82.057.

T (273 4+ 25) K

For congervatism assume stuc is 100% by volume of low sz

Volume y; ;4 1=20000-gal Volume ;5 :=25000-gal
ot ‘ +H = Henry’s nstant:
{Rererence: al Properties or urganic Che
3
MW coyg =153.82- 88 122,760 22
CCl4 ol CCid —

C ccua_vapor Yohume yongr

moles CC14_vapor -*

moles cClg_vgpor = 6:091-10 *emol

P . males 0C)4_vapor R gos' T P < 157
CcC1 T — Peeu=t
Pecu
C ccia_tiquid = T C ccl4_liquid = 5-702:1C

moles ceig_liquid = € cC14_ liquid Volume jiquig

WL CCI4_total “* MW g (E0083 CC14_iquid + DOl C014_vape

v - ) Ib
Wit CCl4_total = 3.529-10"*%:1b SQE o4 = 20-;;

Att A-2
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For Chloroform (CHCI3), H=H y's Law Constant:
(Reference: Handbook of Physical Properties of Organic Chem

3
MW cpieps =119.38- 88 B prms 367100800 ¢
mal 1
i _Couen vanee Volume oo
moles CHOI3_vapar = — =7
M CHCI3
moles cyen vapo $.836-10 > smol
moles ¢He13 vanarR gasT
Popep e e P ooy = 1244
olume vapor
P cHen
C cHOI liquid = = C CHCI3_liquid = 3405-1¢
HCHCBB

moles CHCI3 Jiquid = C CHOI3 Jliquid Volume jiquia

Wt cHCI3_total =MW crycr3-(moles cyeys _liquia + moles crcr

Wt Cl‘ICB__total = 8'056‘]0‘3'"" SQE CHCI3 = 10%

Att A-3
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For Dichloromethane (CH2CI2), K = Henry's Law Constant:
(Reference: Handbook of Physical Properties of Organic Ct

3
. om - 3 atm-m
muL mol

- C cr2c12_vapor Volume vapor
vepor MW croen

moles o -

moles ancn.wpor = 6.24-1 0-5 *maol

moley CH2C12_V8p0r'R gus’T

Peomcnn = P croci2 =
Volume vapar
Pamoci

C CH2C12 fiquid = p—— C CHzC12_liquid = 49
Hemern

moles CHC12_liquid =€ CH2C12_tiquid: Volvme ;quig

Wt CH2C12_total =MW cHac12 (0168 Cocr_iquid + moles

-3 -
Wt CH2C12_total = $.201-107" b SQE ¢y =S¢

Att A4
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For Tetrachloroethylene (C2Cl4), H = Henry's Law Constant:

(Reference: Handbook of Physical Properties of Organic Chemi

_2 atm.m®

MW C2014 = 165.83'-;% HC2C14 :=1.77.10 C

ol

C c2c14_vapor VONME apor
les c2¢14 vapor = MW Py

moles C2014__V&p0|.' C ‘19‘10.3'11101

m0les cc14_vapor R gas T

P =
C2Cl4 Volame vapor

Peacu
Heocus

€ c2c14_tiquid ™ C C2014_liquid = 1-083-10°

moles ¢l liquid = C C2C14_tiquid” VOlUme liquid

Wt c2C14_toral ‘=MW c2c14°(m0les Cacl4Tiquid + PO C2C14 v,

3 —enn 10
Wt C2C14_toul = 570104 SQE cocy4 = 500.;;
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For Trichloroethylene (C2HCI3), H = Henry's Law Cohstant:
(Reference: Handbook of Phy al Properties of Organic Chem

: 3
- . 3 stm o
MW oncm = 131.39-'% H copcs =9-8510°% L c
) .. CC2HCB_venor Volume v e
moles C2HCIL3_vepor = MW cacrs
m IC13_vaper * 3.529'10-3'.“101
moles CoC_vaparR gas T
P = = P =911
C2HCL Volume vapor C2HCI3
P conens
C ¢2HCI3_liquid :=H_czn_cﬁ C C2HO13 _liquid = 9-258'1

moles c2HCI3 _liguid = C C2HE13_Jiquid Volume Jigyiq

Wt C2HCI3_total =MW CoHCI3  001=S 0oHCIB_liquid +moles oy

-3 —en lb
Wt C2HC13_toul = 3.053-1077 b SQE C2HCI3 7 50-;
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For Acetic Acid (C2H402), H = Henry's Law Constant:
(Reference: Handbook of Physical Properties of Organic Chemica
L}

gl

- gu -
MW car402 26005 = Heareop =101 ¢y

. € c21402,_vapor VoW vanar
1oles CoH402_vapor = — W cyrtaca

moles C211402_vapor = 2049107

moles ¢214402_vapor K gas'?

| C2H402 = Ve P C2H402 = 5.294
clume vapor

Peorao me

C c2H402 _tiquid - C c2H402_liquid = 0-529°—

HC2H402 o

C c2H402 Jiquid = 5:294-10

moles 21402 _liquid =€ C2H402_liquid Volme jiquid

Wt 2H402_total =MW 21402 {0k 211402, liquid + les C2t

]
Wt C2H402_total = 5-308°1b SQE canuon 10500
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For Acetons (C3H60), H = Henry's Law Constant:
(Reference: Handbook of Physical Properties of Organic C

s s’
mol

MW cap160 1= ss.os-;i"l‘fT H caggo =3.97-10°

C C3H60_vapor Volume vapor
MW 3160

moles C31160_vapor =

moler v = 765810 emol
Moles A2dA wanne R ....T
PC3neo ™ - P CIH60 =
Y olunie mor
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C Pt 0B e C s m 4.8
C3H60_liquid ** = C3H60_tiquid = 4
- H 3060 -1
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Wt ¢3H60._total ‘=MW 3160 (M0leS ¢3160 Liquid + moles
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Fér Freon-11 (Trchloroflucromethane, CCIF3), H = Henry's Lav
(Reference: Handbook of Physical Properties of Organic Chem

3
. g — stm-m
MW ceppy =10446—  Hegpy =138 —-  Cea
C ccir3 vapor'volm oy
moles CCIF3_vepor -~ —] Tooms -
noles CCIF3 _vapor™ 3.08-107
moles R....T
CCIF3 vungr gas

P = ' P = 7.95¢

CelFs Vohume yypor CCIF3

Peoirs

C cerFs_tiqud =g oo C COIF3_liquid = 5-767°1¢

moles ce1F3_Jiquid = C CCIF3_liquid VOIUme iquid

Wt cciF3_total =MW ceips (0les CoiF3_Liquia + ™= CCIF3

Wt oelF3 tota @ 7194107400 SQE gy =43748-
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Far N-Butane (C4H10), H » Henry's Law Constant:
(Reference: Handbook of Physical Properties of Organic C

w3
MW c4H10 =-"54.09-;"“_l H capno :=9.50-10° 1. 208
fuly

C Car10_vapor’ VOlume vapor
MW caH10

moles C4E110_vapor =
-4
moles G410 _vepor = 4-899-107 smol

moles 41410 vapor'R gas'T

P camio = Pcamo=
vapor
P cami0
C c4H10_tiquid ==m € caH10_tiquid = 1-3

males C4H10_tiquid *= C C4H10_tiquid VoIume jiguid

Wi CaH10_total :TMW cgp  1-(moles C4H10_liquid +10les ¢

Wt 41110 total = 5.962:10" b SQE capnp =t
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For N-Pentane (C5H12), H = Henry's Law Constant:
(Reference; Handbook of Physical Properties of Organic Che

3
— , ™M — amm-m
MW s =72 HeggypE125e -

C lezﬂwporVolumc VQOI’
MW o512

moles 51112 vapor =

W DSHI2_vapor = 2099107 emol

moles ¢5H12_vapor R gasT
P c5H12 = Vol_-_-ip P CSH12 =54
Umé vapor
F csH12
C c5HI2_Liquid = C CsH12_liquia = 4338

Hesnz
moles csp)2_tiquid = C CSHI2_liquid VOIme jiquid

Wt CcsH12_total MW csH12'(mOles CSH12 Jiquia + MOles ¢

Wt CH12_gotal = 33910 SQE cspr =437
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For Toluene (C7H8), H = Henry's Law Constant:
(Reference: Handbook of Physical Properties of Organic Ch

3
- o ,- 3 atmnem’
Mw C’7H8 [Sad 92- l"m H Cms .—6.64‘10‘ ¥ — -

v

C A7UR wanar” Yolume vapor

moles ¢7H8 vapor = w CTHE

-5
o 18_vapa 2.773-107" smol

moles CTHS _vay gas'T

P = P -7
C7HS Fohame ggpor CTH8
Perns
C 07118 liquid ™= Tp— Ccms Liqu 079

moles 0718 _liquid =C C7THS  quid YOINR® jiquid

Wt c7H8_totat =MW c7Hs (M08 €718 Jiquid + OIS CTHS

Wt CTHE_total = 22231077 SQE o7 =43
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APPENDIX B

RADIOACTIVE AIR MONITORING PLAN F
TANK 241-Z-361 SLUDGE

SAMPLING
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B2.2 SOURCE BASED ON OPTIONAL CONTAMINATIO!
TECHNIQUES

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

» Constructing a wind break

* Operating a high efficiency particulate air- (HEPA) filtered
intake near selected work areas (not connected to the tank)

* Alternate core sample removal method

The estimated emissions associated with the source in this section
The source term associated with the o] onal items is a subset of th

tion and the release fraction of 1.0x107 is consistent with 40 CF
of optional controls.

B3.0 EMISSION CONTROLS

Push mode sampling of the tank waste has the potential to release 1
emissions to the atmosphere. Implementing BARCT for these pot:
identified as a substantive requirement for this CERCLA activity.
be taken to control emissions:

* Radiological technical smears will be taken of equipment, 1
where there is the potential for smearable contamination.

* Equipment, tools, and materials with smearable contaminat
100,000 dpm/100 cm? beta/gamma or 400 dpm/100 cm” aly
contamination otherwise fixed by an appropriate means pri
current location.

he controls discussed in Section 2.3.2 of this SAP and briefly dis
further discussed here. The HEPA filtered exhauster is the same e
Vapor SAP (Hill et al. 1998). The difference between the previou:
the ex uster will not be connected to a tent but to flexible tubing -
described in Section 2.3.2 of this SAP. The exhauster will capture
per minute. The exhauster was evaluated against substantive requi
in the Phase I SAP (Hill et al. 1998).

ONTROL

l and sampling techniques

- exhauster with a flexible

based on total emissions.
stimatt  source term in this
61, Appendix D, for the use

ioactive particulate
ial emissions has been
e following approach will

ls, and materials in areas

1above
+ will be wrapped or the
to being moved from the

ised in Section B2.2, are
wster presented in the

sage and this usage is that

t will allow mobility, as

) to 1,000 cubic feet of air
nents and approved for use
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APPENDIX C

HEALTH AND SAFETY PLAN FOR! DGE
SAMPLING TANK 241-Z-361

This document is INCOMPLETE unless att d to the
complete Sampling and Analysis P
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C1.0 INTRODUCT DN

This site-specific health and safety plan (HASP) has been develc
requirements for conduct of Phase II characterization of Tank 24
include opening the tank and collection of full-thickness core sai

The core samples will be analyzed for the cont 1nants of conct
analysis plan, This HASP is provided in order to minimize healf
and other onsite personnel. This HASP establishes requirements
and conveys facility-specific hazard communication informatiorn
a reference for use during the planning of work activities at Tanl
inten« | to provide information consistent with HNF-SD-WM-}
Safety Plan (LMHC 1998a).

The main body of this appendix is organized according to subjec

site-specific information relating to Tank 241-Z-361, followed b, _

1 to address health and safety
2-361. The Phase II activities
es of the sludge in the tank.

identified in the sampling and
nd safety risks to workers
rovides general guidelines,
‘his HASP is provided also as
H-Z-3¢  This HASP is
-002, Tank Farm I~ th and

\atter and presents first, the
eneral information relevant

for the planning and conduct of work. This information establish-- * -seline health and safety

requirements and provides general guidelines. Su] emental info
attachments to this HASP. A summary of site-specific health and
Tank 241-Z-361 is presented in Attachment C-1.

Cl.1 FACILITY BACKGROUND

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

Tank 241-Z-361 served as a primary solids settling tank for low-s
waste. Historic flows during the oper ng history of the tank we
2,000,000 gal/yr of process and laboratory wastewater. The supe
routed to 216-Z-1, 216-Z-2, 216-Z-3, and 216-Z-12 Cribs for disj
in service from 1949 until 1973, supematant was remove in 197
All tank inlet and outlet pipes and risers have remained sealed sin
sludge sediments approximately 94 in. deep in the bottom of the f

The tank is considered to contain a sul  antial quantity of plutoni
lutonium ranges from 30 to 70 kg, based on the results of limite:
conducted in the 1970s and evaluation of the limited available his
1 addition to plutonium, the tank contents are expected to includ
FP processes used during the tank's 24-yr operational pertod, bu
nonsoluble components of effluents from Buildings 232-Z, 234-5
of the solids remaining in the tank is not well described currently
contributors of settleable solids and insoluble lic " Is are expecte
incinerator scrubber operations, excess acid and caustic salts fron
d solvents (e.g., carbon tetrachloride) from plutonium recovery

Cl-1

ion is provided in
ty requirements relevant to

area of the Plutonium
ad, Washington. Itis

quid (primarily aqueous)
proximately

from ank 241-Z-361 was
to ground. The tank was

d the tank sealed in 198S.
at time, leaving a layer of

The estimated inventory of
1pling and analysis

-waste stream information.
istituents from nearly all

| be di linated by the

id 236-Z. The exact nature
3 largest expected

1ave been ash from

ste neutralization activities,
refining operations and







HNF-4371
Rev. 0

The characterization of Tank 241-Z-361 involves cleanup under
listed in the Hanford Federal Facili  Agreement and Consent C
(Ecology et al. 1994) and is outside the normal tank farm operati
requirements of 29 CFR 1910.120(p), LMHC has directed that i
additional precautions will be taken and respiratory protection 2
circumstances are identified in the body of this document.

Cl1.3 DESCRIPTION OF PLANNED ACTIVITIES
AT TANK 241-Z-361

The objectives of the current activity at Tank 241 ~ 361 are as f
1. Collect a series of representative -~ —ples of the * uc

2. Provide quantitative analysis of the chemical compositio
define the distribution of contaminants of concern within

To meet these project objectives, the following activities will be
are described in detail in Section 2.0 of this SAP. The results of
activities (i.e., tank dome loading test, tank head space vapor sa1
monitoring), will be reviewed before implementation of Phase [
HASP will be incorporated as a safety plan amendment before 1
The site will be prepared before beginning the sampling activity
this HASP, a tank dome load test had been conducted. The resu
for co ruction of a truck bridge to support the core sampling v
activities. Thisbri' is currently under design by AHC and"
under a separate work package prior to collection of core sampl
during site preparation and the sampling activities are described

Task 1: Review the results of the Phase 1 characterization
incorporate any approp te changes to this HAS]
not necessarily be limited to, the following issues

1. Effectiveness of the support infrastructure
action (e.g., exclusion zone, decontamina
communication, coordination between PF
[RPE staff).

2. “The results of real-time ambient monitori
(e.g., combustible gas concentrations, tox
radiological monitoning results).

3. The results of laboratory analysis of vapo
tank.
4, The video record of conditions inside the

Cl1-3

ERCLA past-practice sites
(Tri-Party Agreement)
Over and above the

ain areas/circumstances
stablished. The areas and

S.
om t ! S.

he sludge samples and
dentifiable sludge layers.

smented. Field activities
e I characterization

, and ambient condition
ities. Any changes to this
ng the Phase II actions.
he time of preparation of
this test indicate the z2ed
» during the Phase I1

e fabricated and installed
he tasks to be perfor ed
V.

ities and identify and

is review will include, but

>lished during the Phase 1
icilities, support area,
| River rotection Project

ring the Phase I actions
)or concentrations,

ples collected from the
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C14 METHODS OF CONTROLLING WORK

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

Work control for the Tank 241-Z-361 activities will follow RPP
performing maintenance work, HNF-IP-0842 (WHC 1992), witl
approved before performance of the work. Theh  :ds evaluati
worker is covered by the use of ““~ Job 1 Analy © (JHA)-
Section 2.0 of this aj endix.

Jobs for which performance of work is hazardous, very complex
adversely affecting the environment or equipment operability m
pla ing. Jobs in these categories may also require additional a
release to work and more control/overview during work. These
sent to the work package preparers for detailed planning. The rt
package approvals are described in WHC (1992).

C1.5 ROLES AND RESPONSIBILITIES

Organizational roles, responsibilities, and interfaces are describ
A more detailed description of the roles and responsibilities of ¢
Memorandum of Agreement for Roles and Responsibilities for
(20 November 1998). Specific indivic al responsibilities are de

1e organizational responsibilities for this activity are shared be
management personnel are identified in Section 3.0 of this SAP
for both organizations and personnel key to worker safety and h
organizational chart for health and safety responsibilities is pres

Cl1-5

the
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Figure C1-1. Project Organiz
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Wally Kennedy (LMHC)

Tel: 373-0259

Sludge Sampling PIC (LMt
T8D
Tel: 200200

Cl-6
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C1.5.1 Management

BWHP staff at PFP are assigned ov: ll project management res 1sibility for this project.
Project management staff are responsible for ensuring all worki1  operly prioritized and
planned, and then executed in a safe manner. In addition, manag ent shall ensure that the
project staff possesses skills and resources necessary to safely cc  act their assigned tasks. RPP
management staff will be responsible for ensuring that the apprc  ite staff and equipment are
supplied for the actual tank sludge sampling activity.

C1.5.2 Employees

All FP and RPP employees associated with °~ project are res;  sible for - work
conducted in a safe and healthy manner and that safety and healt  oncemns are reported and
understood. Employees shall report unsafe conditions or practic o their direct supervisor or
the job supervisor/person-in-charge (PIC) during work performa____. Employees have the
authority and should stop work if ani mediate threat to life or he “*:h exists. When appropriate,
employees should take personal action to correct or mitigate the v  afe condition at the time it is
discovered. E loyees are responsible for following all written| cedures, controls specified in
permits (e.g., Confined Space Entry Permit and Radiation Work] mit [RWP]), and additional
safety instructions contained in work control documents or conve 1 by the job supervisor/PIC.

C1.5.3  Plutonium Finishing Plant and Tank Waste Remec fion System
Safety Management

The Safety Managers are responsible for ensuring close coordinat.. 2 between project staff and
the organization for the purpose of n ntaining a safe and healthfi ' workplace. This activity
includes coordination of all aspects of project safety (i.e., industric. safety, industrial hygiene,
radiation protection/health physics, and safeguards and security).  ther responsibilities include
developing and implementing this HASP and auditing field activii s, as appropriate, to verify
compliance; ensuring the effective integration and involvement of fety and health professionals
in daily activities to ensure hazards are identified and controlled; s )orting the line organization
in dealing with hazards and establishing safety and health requirer  ts through the PFP S/RID
(WHC 1996). PFP safety management will provide daily inspecti ~ and weekly field safety
oversight during field operations at Tank 241-Z-361.

C1.5.4  Plutonium Finishing Plant Safety and Tank Waste
Remediation System Safety Personnel

ersonnel in the RPP and PFP Safety organization (including indv  al safety specialists,

\dustrial hygiene technicians, and he th physics technicians [HP ) are responsible for
assisting management in defining and resolving safety an health  1es; aic jinthe
communication of hazards to employees; providing evaluations of  zards; ifying compliance

Cl1-7
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C2.0 | AZARD EVALUATION

Activities at Tank 241-Z-361 pose potential physical, chemical,
hazards. The radiological hazard associated with Tank 241-Z-3¢
chemical hazards at the time of thisv ting. Project safety staff
Phase | characterization effort before implementing this Phase II

Personnel may be exposed to a variety of chemical, physical, bic
while working at Tank 241-Z-361. Worker exposure to hazards
materials, use of equipment, or working conditions. These haza
personnel must be properly protected. The ongoing efforts iden
reducing the risks of injury, property damage, or exposure to ch
Multiple hazards mustbecc  “ler " & 01 posu
flammability, heat and cold stress, electrical hazards, excessive
snakes, spiders, and insects, poor lifting techniques, and slips, tr

Project personnel from BWHC and LMHC work together to ide

location. As hazards are identified and evaluated, controls are ¢

the potential risks. The measures employed are documented, an

disseminated. This information ont :ards is used for work loc
prejob safety briefings and safety meetings.

This section of the HASP provides information on safety and he
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 haz
moving material hazards, heat and col stress) and chemical ha:
corrosive materials) associated with the planned sludge samplin
to hazards related to the tank farm operations routinely conduct
personnel should review the protocols 1 the following sections
unique hazards, or potential degree of hazard, have been identif
Detailed discussion of the Preliminary Hazard Analysis for Tan
Justification for Continued Operation for Tank 241-Z-361 (PHI
follows:

1. potential structural instability of the tank (to be addresst
2. potential combustible gas hazards (more detected during
3. potential toxic vapor hazards (to be addressed by persor

and engineered controls),

C2-1
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4. mechanical hazards associated with a potentially-pre:
to be not pressurized and is currently passively vente

5. potential for release of alpha-emitting radionuclides :
ionizing radiation (the tank is known to contain plutc

6. criticality hazards: A recent review of the tank cond:
of tank contents and conservative assumptions, has ¢
safety evaluation report’s assessment that a criticality
entirely incredible, is highly unlikely during the plan
planne activities include collection of core samples
specified in this SAP. Following completion of char
hazards will be re-evalua  using the results of slud,
evaluation of remedial alternatives.

C2.2 SLUDC SAMPLING PROCEDURES AND
MODIFICATIONS

The highest likelihood of accident is linked to procedural er
developed by RPP for the collection of samples from the co
these procedures are expected to be effective when followed
However, major problems can occur if operational errors are
mixing incompatible materials, etc.). Tank-related operatio
Tank 241-Z-361, cannot be made fail-safe. Safety must con
operations. This requires a heavy commitment to training ai
proper conduct.

The following existing RPP procedures will be implemente
the specific sampling hardware selected and available for us

1. Procedure TO-020-454, “Setup and Takedown of Cc

2. Procedure TO-020-456, “Core Sampling Truck Tan}
Setup” (LMHC 1998c)

3. Proce e TO-080-505, “Push Mode Sampling With

4, Procedure TO-060-003, “Perform Field Inspection a
Core Sampling Operations” (LMHC 1998d)

5. Procedure TO-080-075, “Sample Transfer Truck Op
6. Procedure TO-080-090, “Transport the On-Site Tra

These procedures have been reviewed by for appropriatenes
physics staff. The general philosophy to the procedure revi

C2-2

ed tank (tank was determined

otential exposure to other
), and

, based on current knowledge
ned the existing criticality

it in Tank 241-Z-361, while not
haracterization activities. The
 the tools and equipment

zation activities, criticality
alysis 1 sup] t selection and

~SPECIFIC PROCEDURE

Speci : procedures have been

- of radioactive waste tanks and

1g activities at Tank 241-Z-361.
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existing procedures consistent with ¢ hazard associate
personnel safety, and contamination control associated

C23 POTENTIAL STRUCTURAL INSTABIL
OF TANK 241-Z-361

Tank 241-Z-361 is a steel-reinforced concrete structure
nature of the waste solutions historic y sent to the tanl
observations conducted in the 1970s  e., photographs i
liner) indicate a concern for the cont  :ed structural intc
corrosion of the concrete and the steel reinforcing. Fail
could result in serious personnel | ury, equipment dam
and fl  nable vapors and alpha-em™ " " muclides
main tank structure, the riser pipes ¢ top, whic
tank roof] are subject to corrosion and subsequent loss ¢
controls currently in place prohibit placing any personni

BWHC has conducted a load test of the tank structure a
required to support the sampling vehicle during the slud
load test have not been published at this time. At the tir
preliminary bridge design has been developed. The bric
subcor ictor and will be erected over tank under the su
engineering staff under a separate work scope for site pr

C2.4 FIRE AND EXPLOSION HAZARD
AT TANK 241-Z-361

The results of the flammable vapor assessment conduct:
activities conducted at Tank 241-Z-361 must be review:
sampling) activities. Appropriate flammable vapor miti
during sludge sampling in accordance with existing RP]
should have been vented and have a passive vent in plac
The following information regarding the potential flami
| ed on information developed for the Phase I vapor s:

Based on the assumption that the tank is effectively seal
Operation (JCO) (PHMC 1999) indicates that Tank 241
flamimable vapors. The flammable vapors, if present, a
methane (CHy) from chemical or radiological degradati
sludge. There is also a possibility for ammonia (NH3) t
these compounds are lighter than air and, if present, wil
of the tank and the tank risers. The potential flammable

nplementing the flammable gas mitigation procedures
upper and lower flammability limits (UFL, LFL) for the
shown in Table C2-1.
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C2.6 PHYSICAL AGENTS

The planned characterization of Tank 241-Z-361 is subject t 1l of the physical hazards
associated with similar work at other tanks at the Hanford S The following discussion was
developed directly for use at the Hanford tank farms and cov  apply to Tank 241-Z-361.

C2.6.1 Heat Stress

The Heat Stress Program for Tank 241-Z-361 characterizati  will follow the requirements of
HNF-PRO-121, Heat Stress Control (PHMC 1997h), which __pears in the Project Hanford
Policy and Procedures System. Assistance in applying heat ~“~~ss con )ls is available through
cognizant industrial hygienists.

C2.6.2 Cold Exposure

If schedule delays extend the project field work into cold we er, cold exposure management
procedures will be implemented per the tank farms HASP.

C2.6.3 Noise Hazards

The identification and control of noise hazards, and the crite  for employee enrollment into the
Hearing Conservation Program, will follow the requirement: ' HNF-PRO-115, Hearing
Conservation (PHMC 1997g). The noise sources of potentic  ancemn for this project are a
portable generator and the engine of the sampling truck. Ift activities at the site exceed noise
standards, then appropriate hea:r g protection will be used.

C2.6.4 Dlumination

Although field activities are expected to be performed durin; e day shift, personnel may
encounter areas with inadequate lighting levels when workit  round Tank 241-Z-361. When
there is concern of inadequate lighting, an illumination evah  on will be performed and
improvements made to allow safe conduct of work activities mprovements could inciude the
location and use of portable lighting, dependent on the job-s  ific needs.

Requirements for minimum illumination intensities (measur  n foot-candles) have been
established by 29 CFR 1910.120. Areas accessible to emplc s shall be lighted to not less than
the specified minimum intensities.

C2.6.5 Pressurized Tank Hazards

Pressurized tank hazards, if present, should be mitigated by :tank venting actions undertaken
during the Phase I tank head space sampling effort. Before  ducting the Phase II sludge

C2-8
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characterization at Tank 241-Z-361, project safety staff must re
characterization effort and evaluate ¢ potential for continuing

C2.7 RADIOLOGICAL HAZARDS

Tank 241-Z-361 is expected to contain a substantial quantity of
70 kg) and is expected to contain a much smaller quantity of ar
of the plutonium (PHMC 1999). The presence of other radiont
been identified to date. The gross activity of previous sludge s:
Plutonium is an alpha-particle emitter and the plutonium in the
particulate plutonium metal, or as inorganic plu wum s (e.
ph N e, A
Pl J ion or i
radionuclides can cause serious exposure-related health effects

The existing criticality safety analysis for this tank has recently
confirmed that a criticality event is extremely unlikely during t
Tank 241-Z-361. The current criticality analysis does not addr
associated with bulk removal of the sludge from Tank 241-Z-3
characterization activities and using the information generated
criticality hazard associated with this mnk will be re-evaluated
evaluation of remedial alternatives. Although most of the radi
to be contained in the sludge at the tank bottom, some radioact
portion of the tank, including on the tank sides, roof, and withi
some dry, fine-textured particulate material containing the nuc
during tank opening and sludge sampling actions. These partic
tank headspace and, therefore, may be discharge from the tan
insertion and removal of sampling equipment and tools.

The potential release of, and exposure to, these radionuclides v
of sleeves and other containment systems in association with tl
through the use of PPE, including appropriate respiratory prot
exposure to particulate plutonium, the sludge sampling effort
respiratory protection.

AN RWP and an as low as reasonably achievable (ALARA) N
will be prepared for the activities at Tank 241-Z-361 to specify
HPT support during field operations. The field activities will 1
monitoring for alpha radiation during sampling activities. Act
will be defined in the RWP. Project safety staff will ensure th
integrated to control exposure to toxic materials as well as rad

Its of the Phase I
zation hazards.

stimated at 30 to

1 radioactive decay
ible, but none have
>t reported.

present as either
fluoride or

| the tank.
pha-emitting

ated. This analysis
of core samples from
ial criticality hazards
g the

aracterization, the
lection and

1e tank are expected
nay be found in any

t is possible for

rn to be disturbed

: suspended in the
opening and

led through the use
quipment itself, and
» the potential for
ted in Level B

Vorksheet (AMW)

safety measures and
uous field

ionizing radiation

of the safety plan are
aminants. Alpha

particle monitoring will be conducted using an alpha continuous ~*~ monitor with alarm in the

work area near the riser being used for sample collection. In add
will be placed at the exclusion zone boundary. The filter sample:
detection instrument every 15 min to detect the presence of airbo
action levels for airborne alpha emitters have been determined bz
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protection factor of the respiratory protection devices expec
supplied air systems, the airborne plutonium action level foi
2x10° pCi/mL Pu. For air purifying respirators, the airbor
work area and/or upgrading to supplied air is 2 x 10™! uCi/

The primary means of contamination control is containmen!
already spread will be posted to warn personnel.

The RWP is used to govern all entries to radiation areas, all
radioactive materials (see site fo 15 A-6000-272 and A-60(

C2.3 ERGONOMIC HAZARDS

The most common ergonomic hazard identified at the tank i
self-contained breathing apparatus (SCBAs) and manual lifi
necessary to perform operations. This hazard could and has
predominantly reportable injury in the tank farms).

to be in use at the site. For
racuation of the work area is

action level for evacuation of the
Pu.

\reas where contamination has

liological work, and all storage of
272.1).

ns is use of backpack mounted
r of tools, equipment, or materials
sulted in back injuries (the

The medical service provider provides a back injury preven.._a program emphasizing back

strengthening and flexibility. The job hazard evaluation for '
ergonomic risks. NIOSH guidelines suggest a maximum obj
single Jift. The maximum object weight is lowered proportic
factors:

« How high the object is lifted;

How many lifts occur in a given period of time; and
How well the object may be gripped with both hands.

The following is a guide for manual lifting activities.
1. If available, use a material handling system when pos

2. If the lifting activity occurs regularly, a material hand
purchased (e.g., dolly, hoist, or spring-loaded cart).

3. Employees who perform manual lifts should be instr:
" (materials on manual lifting are available from the Sh
Hanford Site phone directory).

4.  Physical capabilities or limitations of potential emplo

concerns about a potential employee's lifting ability s
physicians at the medical serv’  arovider.
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Ergonomics must also be a consideration in the design, developt
equipment, processes, and facilities. The most effective means 1
ergonomic considerations is the involvement of both specialists
planning and installation/construction.

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

C2.9 BIOLOGICAL HAZARDS
Venomous snakes, scorpions, b 3, | spiders may hide under
protecti " "7 v nay
q 1 1be po!
biological hazard occurs, prompt medical aid must be requested
known extreme reactions to bee stings should consider carrying
treatment kit and inform co-workers of the condition. Workers
protective clothing before donning.

C2.10 WORK ENVIRONMENT

Hazards discussed in this section mav be encountered in routint
Tank 241-Z-361. Sections C2.10.1 rough C2.10.14 reflect it¢
JHA phase required for use in planr g of nonroutine work acti

C2.10.1 Asbestos

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

, and installation of new
nsuring incorporation of
asers in all phases of

ipling equipment, samples,
ions.

iside of equipment or in
sitten or stung. The

y,dea I injury from a
provided. Workers with
naphylaxis emergency
wdvised to shake out all

activities performed at
‘or consideration during the
S.

ain asbestos and will be
or disturbing ACM, controls
al Industry (PHMC 1997k) or

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

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

ACM might present an inhalation hazard if the gasket becomes d
Chronic (long-term) exposure can cause lung cancer, mesothelio:
asbestosis. These risks are minimal when material is not disturb:

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

C2-11

completed before

aged and non-intact.
digestive system cancer, and

M is identified using ACM
»rkers may handle asbestos.



HNF-4371
Rev. 0

C2.10.2 Walking/Working Surfaces

The walking/working surfaces in the site present slip, trip, a
this hazard has the highest potential (based on injury statisti
Hazards that may exist include uneven terrain, guy wires, st
risers, conduit, ducts, well caps, electrical cords, and hoses.
working surface hazards are present during inclement weatt:
illumination (lighting) in the site is 1 nimal. Workers must
hazards during training and prejob briefings, in accordance
Working Surfaces (PHMC 1997c).

BWHC and RPP safety personnel will inspect the sampling
before use to evaluate the potential need for additional fall ¢
samp~ g tivities. Because the sa; )ling truck will be plas
the on-bridge work area around the truck must be evaluated
prevent fall-related injuries to personnel.

C2.10.3 Working in Proximity to Mo* g Equipment/

A variety of equipment may be present and operating near ]
backhoes, personnel lifts, sample trucks, pickup trucks, and
signal persons must be used whenever there is a potential hs
operation of machine or vehicle, in accordance with DOE-R
Transportation Safety (PHMC 1997¢).

Workers must pay close attention when working in areas wi}
drivers of vehicles must also be aware of people and obstacl
a limited view to the rear of the veh e, a spotter must be us
operated, workers around the cranes must wear hard hats an
loads. Carbon monoxide is a potential hazard when workin;
engines. If it is necessary to operate engines, sufficient vent
exhaust gas accumulation.

Operators must pay particular attention when operating the |
of the sampling activity precludes complete guarding of all :
apparatus and personnel must exercise caution to prevent en
avoid pinch points (e.g., contact between sampling strings a
(e.g., health physics and industrial hygiene technicians) whc

hazards. Next to heat stress,
causing harm to employees.
mps. wind-blown soil, rocks,
ion: risks from walking/
luring the evening when
ormed of these potential
NF-PRO-091, Walking/

oridge  ter installation and

lon requirements during sludge
the bridge during sampling,
ypropriate measures taken to

€s

$1-Z-361 including cranes,
vehicles. Spotters and/or
-om the movement or

)3) and HNF-PRO-100,

hicles are operated. The

und them. Where a driver has
backing. When cranes are

r work or pass under lifted

1d internal combustion

. must be allowed to prevent

mpling equipment. The nature
z parts of the sampling truck
ment in mechanisms and to

1 pipes). Support personnel
:quired to approach the tank

risers and samples regularly to perform monitoring, but whe ____, 10t be familiar with the
mechanical hazards of the sampling system, must be briefed on “1echanical hazards before

beginning work at the site.
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C2.10.4 Machine Guarding

Those authorized to remove guarding for any purpose must follow
and then immediately replace the guards when their work is comple
} F-PRO-086, Machine Guarding (PHMC 1997b). Workers mus
hazards and report them when observed so they may be properly g

C2.10.5 Electrical Hazards

Overhead power lines, downed electrical wires, and buried cables ¢

electrocution. Electrical equipment may also pose a hazard to worl

" :ad electrical hazards shall be performed by operating person

gs, booms on cranes, or when operati=~ any equipment capal

with electrical wires. Workers must also look for frayed cables, un

and switch centers, and any other defects in electrical equipment.
reported to the line manager as soon as ey are observed.

C2.10.6 Natural. zards
" Because most work performed at Tank 241-Z-361 is done out-of-d
factors need to be considered. As identified in Sections C2.5.1 anc
n be a problem for workers. Inclement weather can make walkir
In addition, rain or melting snow can{ in low areas in normal wa
take new routes, where they may encounter other hazards.

Thunderstorms and their resultant lightning are of particular conce;
lightning strikes more than 8 km (5 mi) away from the site, people
lightning strikes within 8 km (5 mi), they should leave the site; wo

rhtning strikes are observed within 30 minutes. If lightning is ide
of Tank 241-Z-361, intrusive activities will be stopped until the stc
strikes are observed for 30 minutes.

1e impact of wind (dust storms/high winds with potential to resu:
reduce visibility) on work in outdoor areas containing nonfixed co:
bv the applicable RWP. Operations will determine additional prec
ink 241-Z-361 in high wind and predicted high-wind conditions.

2.10.7 Stored Energy Sources/Lock and Tag
Stored energy sources pose a potential hazard to workers. These h
mited to, electrical, mechanical, hydraulic, pneumatic, chemical,

energies, ° various forms of potential energy (e.g., springs, com
objects). Lockouts/tagouts shall be used to protect workers from t

C2-13
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lockout/tagout procedures are described in HNF-IP-0842 (WH(
PFP shift supervisor.

C2.10.8 Ladders

Ladders purchased and used at the Tank 241-Z-361 Site shall b
applications and comply with the specifications of HNF-PRO-(
(PHMC 1997d). Employees work: ; with portable ladders sha
rules and safe practices for ladder use. Ladders shall be mainta
times, inspected before each use, and stored properly.

C2.10.9 Vehicle Traffic

All vehicle drivers at Tank 241-Z-361 shall obey all posted sig!
laws. Guidelines for transportation are provided in HNF-PRO-
not allowed on the site unless the job requires the use of a vehir
Tank 241-Z-361 is not allowed without approval of the shift m:

Pedestrians at the site shall be aware of all vehicle traffic and o

C2.10.10 Rigging Operation

For operation, inspection, maintenance, and repair requirement
and rigging equipment, refer to DOE-RL (1993).

C2.10.11 Hand and Portable Power Tools

Employees who operate hand and/or power tools shall be prope
equipment. Power tools should be operated in strict accordanc
instructions. Required PPE shall be worn as needed when oper
requirements and responsibilities for the use of power tools are
and Portable Hand Power Tools (PHMC 1997a) and HNF-PR(

C2.10.12 Pinch Points

During certain work activities at the Tank 241-Z-361 Site, a sit
workers to moving machinery injury hazards. This situation m
Pinch-point injury hazards can exist between unguarded rotatin
shearing, crushing, or abrading acti 1. For guidance to preven
HNF-PRO-086 HMC 1997b).
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C2.10.13 Sharp Ol :cts

( tain work activities in Tank 241-Z-361 investigations may expo
involving sharp object injuries. Sharp objects can be encountered a
failure, in the course of using tools and machinery, and in handling
For guidance in preventing injuries due to sharp objects, refer to sit
applicable JHA.

C2.10.14 Sanitation
All work places shall be kept clean and housekeeping shall be mon:

each task/job, the work area will be clean with all work materials, t
appropriate stor-~- locations. Adequ e potable water and toilet

C2-15
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C3.0 TRAINING

The training requirements for personnel conducting the activities at
same as for the tank farm operations typically coi " icted by these p
of plant-specific training for operations at PFP. The training requir
following sections.

C3.1 GENERAL OVERVIEW

Safety training is designed to provide workers with the necessary sl
perform assigned duties and functions in a safe and healthful mann

uning for personnel is dependent on the level and type « work e
responsible for performing. At a minimum, each worker requires a
meet the OSHA requirements of both 29 CFR 1910.120 and 29 CF.
Communication." Additional training at meets other regulatory r
safety and health training for tank farm operations may be required
Regulations" [Washington Administrative Code 173-303)], Radiati
« cupational Workers [DOE 1988]).

C3.2 REQUIREMENTS

All employees working onsite who may be exposed to hazardous s\
hazards shall receive appropriate training. All managers are respor
training program is in place and that employees are properly traines
permitted to participate in or supervise field activities until they ha
required by their job function and responsibility. Worker qualifica
by Fluor Daniel Hanford, Inc. Training Records. Qualifications foi
control areas are verified through the Access Control Entry System
employee hazardous waste worker training information. Entrytor
be denied if entry requirements are not met. For specific entry req
HNF-1P-0842 (WHC 1992).

Tank Farm Facility Orientation and initial hazardous waste operati
der escort will include discussion of applicable safe work practic
communication information (1.e., signs, postings, maps, and safe w
aintained for employee review at tank farm facilities and primary
trailers. As part of the entry process through the ACES stations, er
acknowledge when they sign in that they have read and understand

C3-1
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All field personnel working on the Tank 241-Z-361 project will
training sessions provided by PFP staff before commencing woi

training includes, but is not limited to, the following topics:

« facility layout and location;

« emergency signals, notification, and communication;
« routes of egress and staging areas;

« plant-specific safety requirements; and

» plant emergency response procedures.

Participation in the plant-specific training will be documented a
personnel training records. RPP sta will make arrangements v

rticipate in plant-specific

it the site. This plant-specific

documentation retained in
1 PFP training personnel to

obtain the necessary training in a timely manner which facilitate . :he field operations. Task-

specific haza * 2. :d  ~ ;formal prejob briefings which are required when the specific

hazards require a "Job Hazard Analysis" (HNF-PRO-079, PHV" 1998).

C33 TANK WORKERS

Workers who have the potential for direct contact with tank wa
shall receive 40 hr of hazardous waste operations training, supj
three days of actual field experience under the direct supervisic
supervisor. The program shall include annual 8-hr refresher tr:

Personnel requiring this level of training and will be supporting
work that:

+ directly contacts the tank headspace (breaking of tank cor
« contacts tank waste or waste-contaminated materials, and
» directly involves operation or maintenance of installed ta

Typical tank farm activities include maintenance and operation
ensure their continued integrity a1 safety. Specific activities ]

equipment maintenance, waste transfers, in-tank sampling and -

Workers involved in activities for the tank farms that do not pc
contact with the waste shall receive 24 hr of hazardous waste ¢
being performed must meet all of ¢ following criteria for the

apply.
«  workers will not directly contact tank headspace (no bre
«  workers will not contact tank waste or waste-contaminat

- workers will not be directly involved in the operation or
farm equipment.

C3-2

s (hazardous waste workers)
nented with a minimum of
>f a trained, experienced

ng.

ilese sampling activities perform

inment),
farm equipment.

fthe e iting facilities to
lude da 7 surveillance,

" 1gle-shell tank pumping.

ntially expose them to direct
rations training. The work
-hr training requirement to
ing of tank containment),

materials,

aintenance of installed tank



HNF-4371
Rev. 0

This training must be supplemented with a minimum of one day of :
the direct supervision of a trained, experienced supervisor. The pro
8-hr refresher training.

C 3.1 Upgrading of Worker Stat

Workers with 24 hr of hazardous waste worker training (tank farm 1
hazardous waste workers can upgrade their training by obtaining an
and two days of actual field experience1 der the direct supervision
supervisor.

C3.3.2  Equivalent Training

Employees who can document or certify that their work experience
in training equivalent to a 24- or 40-hr course written to 29 CFR 19
be required to retake initial training. Responsibility for determinati
with the Environmental Training orgar  tion. Howe , tified.
the Hanford Site shall receive appropri  site-specific training beft
appropriate supervised field experience at the site to qualify for une

C3.3.3  Refresher Training

All employees requiring 24- or 40-hr hazardous waste worker traini
refresher/retraining annually. Workers who do not complete the re;
not assigned to hazardous waste operations for an extended period)
(1) they are reassigned to hazardous waste operations and (2) more
{1y completed the initial or refresher t1 ning, Refresher training i
¢ the initial training. There are no exceptions.

C34 ONSITE MANAGEMENT AND SUPERVISORS

Onsite management and/or supervisors who supervise or are direct]
engaged in activities at ink 241-Z-3¢ must be trained to the sam
supervise.

C3.5 HEALTH AND SAFETY STAFF

dustrial safety, industrial hygiene, a fire protection personnel a

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

C3-3
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C3.6 VISITORS

Visitors are defined as persons who are only occasionally at the
purpose of visual inspection, surveillance, or observation. A vi
activities not involving critical systems and installed equipmen
long as there will not be contact with tank headspace (no break
waste, or waste-contaminated materials. Examples of such wo!
a pipe, a tow-truck driver pulling an inoperable vehicle off-site
placement of forms, etc. Visitors will be escorted per PFP poli
en; ed in any Tank 241-2-361 site activities that require entn
activities that could result in exposu  to hazardous substances
identified for this work activity. Visitors shall never be permitt
(i.e., exclusion) zone or decontamination zone (i.e., contaminat
unless they meet all of the training requirements specified for t|
is controlled by the ACES as described in Section C8.0. Any e
requirements must be approved by 3 Shift Operations Manag;
personnel.

C3.7 REGULATORS

Personnel from regulatory agencies not falling under BWHC o
responsible for compliance with applicable federal, state, and I¢
the Tank 241 ~ 361 site. When checking in with the ACES sta
verify that they have met appropriate training and hazardous w:
tank farms entry. Unless regulators have completed Tank Farn
met applicable tank farm supervised field experience requireme
Any exceptions to the entry requirements must be approved by

C3.8 RECORD OF TRAINING

A record of training shall be kept and entered into the ACES da
an individual has not been entered into the ACES, evidence of 1
presented for review and acceptance by the ACES station operz

Training conducted as part of the Quality Training and Resourc
upon receipt of course completion sters. Fluor Daniel Hanfo:
enters the data, which includes employee payroll number, cour:
name of instructor, and recertification date (if required). This d
Reporting System where the Training Records Information Sys
accessed. Training information required by the ACES is forwa
incorporation into the ACES database.

C3-4
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Personnel completing the 24~ or 40-hr worker hazardous waste oper ons trai ng or 8-hr annual

r esher course are issued a card by the International Environment: nstitute to reflect
completion of OSHA 29 CFR 1910.120 hazardous waste operations  aining.

C3-5
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« visual acuity, and
- hearing conservation audiogr: | (for individuals exposed { an 8-hr time-weighted average
of 85 dBA or greater).

Cs3 FOLLOW-UP EXPOf RE PHYSICAL

Potential Job-related symptoms or ﬂlnesses must be reported as __dn as possible to the
o v =T ™ rform a follow-up physical
exposure to hazardous

PUUUURIUY, [P DU S

n " OHE —-~
y Itis ”
\ations as directed by the

suspects that he/she was
lished PEL and/or LYV,
iffat e nearest Health
1ated doctor. An entry will
ow-up, as deemed

atractor's nearest Health
| be determined by the OHE

, or suspect that they
h exceeded the established
e, Sene g o g -..¢ r1staid. An OHE will
evaluate the employee and, based on the evaJuatlon enter the ir ““vidual i 0 the medical
surveillance tracking log for continued follow-up, as appropriat

CS.5 RECORD KEEPING

Employee medical records are maintained by the medical contr. or for the duration of
employment plus 30 yr.

Copies of the medical examinations can be made available tott  smployee as requested.
Employees or their designated representative may request a cop of their medical records by
completing the Request for Information form from the medical ntractor. For records older
than 2 yr, the Privacy Act Information Request (DOE form F18 1) must be completed. This

Cs-2
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fi  m can be obtained from the DOE, Richland Operations Office. *
provides the physician's written opinion to the em] )yee and a cop:
physician’s written opinion contains information regarding the emg
including the ability to wear PPE, and*  results of the examinatio!
v tten opinion is maintained in the employee's medic: file.

The medical clearance form is forwarded to the employee and to th
medical contractor. A medical clearance indicates restrictions or pi
performing the work duties. If an employee is injured or exposed t
clearance must be evaluated by the medical contractor and signed t
authorized to return to work.

77 JRI'TPAT GEN EXPOSURE CONT!

It is unlikely that bloodborne pathogens will present a prol :m for

pathogens will be controlled in accordance with RPP Administratiy
Vol. IX, Section 1.2, "Bloodborne Pathogen Exposure Control Plat

Cs-3
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C6.2.1  Personal Monitoring
Personal monitoring consists of at! hing various sampling dex

work tasks and evaluating any determinant exposures. Person:
considered to be the closest measure of employee exposure.

C6.2,2  Area Monitoring

Area monitoring involves the collection and analysis of sample
is taking place. Area monitoring provides a general overview
exposure and is considered more representative than source mc
monitoringc 7 " entry 1d assessment monitoring,
d “edasa: s for the specific  nt.

C6.2.3  Source Monitoring

Source monitoring consists of the collection of samples at the s
monitoring is used to determine the highest potential for which
Source monitoring is also useful in providing an estimate of th
release. During sluc' 2 core samp! g, source monitoring will |
headspace during intrusive activities.

C6.3 SAMPLING AND MONITORING EQUIPMEN
The DynCorp Industrial Hygiene Instrument Laboratory currer
equipment. Tables C6-1 and C6-2 describe the types of monitc
in the characterization of employee exposures at Tank 241-Z-3
agents. Radiological monitoring ¢ 1ipment will be provided b

Cé6.4 SAMPLE COLLECTION AND ANALYSIS

Industrial hygienists are responsible for sample collection and :
methods will adhere to standard operating procedures for indus
evaluation.

Cé6-2
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‘he potential for employee
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exceed the limits specified in Table C6-3, either respiratory protecti
wi be discontinued as shown in the table.

In the event that exceeded breathing zone concentrations of ammon
result in stopping work and evacuating e farm, operations will not
received from the Operations Manager and a RPP Safety industrial

( .63  Personal Sampling

Personal sampling shall be conducted on representative employees,
Tank 241-2-361 work activities. Sampling shall be conducted fort
accordance with established industrial hygiene protocols and under
inc 00

Ce6.7 INCIDENT RECOVERY

1 the event of a tank incident and resu ng evacuation, re-entry to
coordinated by operations management and conducted by Industria
personnel. Tank incidents include, but re not limited to, gas releas
I 1h-LFL, and immediately dangerous to life and health breathing :
should be used for recovery whenthe. mediately dangerous to lifi
exceeded.

Co6-7
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C7.2 TYPES OF CONTAMINATION

Personnel and equipment contamination at hazardous waste site
t e numerous forms (e.g., solids, liquids, and gases). These cc
U que approaches to decontamination. These approaches are ¢
sections.

C7.2.1  Physical States of Contaminants

Contaminants may be present in the form of solids, liquids, gas
« " ‘ed with radionuclides, toxic organic co ounds, or
( in cracks, crevices, fol¢ ' “ecific conta
i is; toft i il mo
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 surface

material. Surface contaminants may be easy to detect and rem

have permeated a material are difficult r impossible to detect

have permeated a material are not removed by decon  * atiol

material until they reach the inner surface, where they can cau:
reakthrough). This is one advantage of the use of disposable
2 clothing is changed at intervals that are less than the chemi

C7.2.3  Breakthrough Time

Five major factors affect the breakthrough time.

1. Contact Time—The longer a contaminant is in contac
probability and extent of permeation. For this reason, -
the most  portant objectives of a decontamination pr¢

2. Concentration—Molecules tend to flow from areas of
concentration. As concentrations of wastes increase, t|
personal protective clothing also increases.

3. Temperature—An increase in temperature generally
contaminants.
4, Size of Contaminant Molecules and Pore Space—P

contaminant molecules becomes smaller and as the po
permeated increases.

C7-3
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Due to the uncertainty in the actual nature of the sludge remaining i
likelihood that the sludge contains vari le concentrations of hazart
(e.g., plutonium, carbon tetrachloride, : 1 hydrofluoric acid), a rig¢
protocol and contamination control wi be employed for all persor
come into contact with the tank contents.

7 e primary decontamination for personnel during the sludge samp
Tank 241-Z-361 will be achieved by following a rigorous protocol
potentially-contaminated protective clothing. The protective clothi
laundering (e.g., reusable cloth anti-contamination clothing), or for
garments, gloves and boot covers. This protocol has proved effecti

ling activities at Hanford tank farms and will be applied durin

rotocol, a minimal amountof -~ ‘e  landtheq .

1 o Iy will be de™  protoc
situation because the containment of tank waste materials provided
and the bags and sleeves used seal the tank riser(s) will present mir
contamination of personnel during sample collection and handling.

The recommended decontamination s¢ tion for Tank 241-Z-361 s
water with liquid detergent added (either common dishwashing det
detergent such as “Clean and Bright”). A supply of potable water °
personnel and small equipment decontamination.

Disposable clothing and expendable tools will be packaged for pro
read of contaminants. The sampling vehicle and non-disposable
tank contents will be decontaminated | r RPP tank sampling proce

C7.4.3  Health and Safety of Dec: tamination

The decontamination procedures described in Section C7.4.2 shou
decontamination of both radioactive and non-radioactive contamin

C7.4.4  Change Rooms

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

C7-5
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C7.8 DISPOSAL METHODS

All decontamination equipment must be properly decontaminated a
necessary). All spent solutions and wash water should be collected

for disposed of (as
d disposed of properly.

Incompletely decontaminated clothing should be placed in plastic b._s or radiation boxes,

pending further decontamination and/or disposal. The Generator S¢
technical support for designating and di osing of azardous wastes

c7.9 PERSONAL PROTECTION
C7.9.1 General Sa Work Pr:
1. Eating, drinking, smoking, taking medications, and chewing

within the radiation area. Und
allowed under high-heat conditions.

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

3. Be alert to potentially changing exposure conditions eviden
unusual appearance of excavated soils, or oily sheen on wa!
approach from or stand upwind (as indicated by the require
excavations, boreholes, well casings, and drilling spoils.

At the end of the work day, or each job, disposable ¢lothing
in drums (chemical contamination) or plastic lined radioact
appropriate. Clothing that car e cleaned shali be sent to t/
contractor.

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

'7.10 EMERGENCY DECONTAMINATION

L an emergency, the primary concern is to prevent the loss of life

ersonnel must contact the onsite em  Iency response organizatio
telephone), Station 1 (by radio), 811 (by government cellular telep
otl telephone). If immediate medical treatment is required to sa
should be delayed until the victim's condition is stabilized. Kadle
has an emergency room and procedures for handling contaminatec
decontamination can be performed without interfering with essent
first aid, or if a worker has been contaminated with an extremely t
could itself cause severe injury or loss of life, decontamination m

C7-7

potential heat stress condit’

ices Group provides

um are normally prohibited

-1s drinking water will be

itaminated items unless

3 by perceptible odors,
- Whenever possible,
msite windsock) of

1ail be removed and placed
: waste containers, as
Hanford Site laundry

rthing in the mouth) to

severe injury to personnel.
by calling 911 (by site

ne), or 373-3800 (on any

a life, decontamination
fedical Center in Richland
ersonnel. If

life-saving techniques or
ic or corrosive material that
be performed immediately.




HNF-4371
Rev. 0

If an emergency due to a heart-related illness develops, protect
from the victim as soon as possible to reduce the heat stress. L
must : o be ma :for protecting medical personnel and dispos
equipment.

If possible, first responders should (1) move the person into the
less contamination) and remove the person's outermost layer of
person on a clean blanket or plastic sheet, and (3) remove their
clothing. Ideally, the person's next layer of protective clothing
personnel who enter the radiological buffer area (area of less ¢«
saving/emergency procedures.

C7-8
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C8.3.1  Exclusion Zone
The preliminary exclusion zone around Tank 241-Z-361 will be est

from the tank riser to be opened. The exclusion zone is the area wi
« could occur.

The outer boundary of the exclusion z« e shall be clearly marked t
« er physical barriers which include placards or signs. An access
established at the periphery of the exc! ion zone to regulate the fk
equipment into and out of the area. Personnel working in the exclu
supervisor/PIC, operators, other workers, and specialized personne
All personnel working in the exclusion zone must wear the level of
specified.

C8.3.2 Contamination Reduction Zone
The contamination reduction zone is a transition area between a co
area. This zone is designed to reduce the probability that the clean
contaminated or be affected by hazardous substances from the excl
ould take place within a designated  :a of the contamination rec
point located in close proximity to the access point for the exclusic
contamination should decrease as one  >ves away from the exclus
zone. Personnel protective clothing, ¢ al to but not greater than, -
zone, should be worn by everyone ini  contamination reduction :
decontamination, the contamination reduction zone should be used
equipment, equipment resupply, sample packaging, worker tempoi
containment of water or other liquids used for decontamination.

C8.3.3  Support Zone

The support zone is the location of the administration support func
two zones operational and running smoothly. This can be used as
containers, and supplies. No special protective clothing is requirec
exiting the contamination reduction z« 2 should be monitored bef
to ensure they are free of all contaminants from the exclusion zone

C8-3
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C8.4 ACCESS CONTROL

Access control to areas containing radiological hazards is perfo!
ACES is used to verify entry requirements are met for individus
radiologically controlled areas. HNF-IP-0842 (WHC 1992), co

requirements.

C3.5 BUDDY SYSTEM
The purpose of the buddy system is to:

« provide personnel with assistance, if needed;

« 17 ifor ofch cal | post
« periodically check the integrity of a co-worker's PPE; a;
« notify the supervisor if help is needed.

Under the buddy system, an attendant (provided with the requii
observing the worker performing1 :task. For Tank 241-Z-36
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 su

C8.6 COMMUNICATIONS

Communications are essential to all smoothly run operations.
the appropriate equipment to facilitate the transmission of infoi
activities, report emergencies, and receive emergency informat
each person be in possession of a  insmitting or receiving dev
accessible to workers within the assigned work area. Informat
and given to other individuals by any recognized direct means.
communicating to and from the field is by use of radios and ce

C8-4
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C9.0 EMERGENCY RESPONSE PLA
The activities at Tank 241-Z-361 will 1 lize HNF-IP-0263-PFP, B
Plutonium Finishing Plant Complex (WHC 1998). All RPP field st

Tank 241-Z-361 project will attend a PFP emergency response brie
sludge sampling contingency plan is included in Attachment C-2.

Co-1

ding Emergency Plan for
f working on the
ig. The Tank 241-Z-361



HNF-4371
Rev. 0

C9-2



HNF-4371
Rev. 0

C10.0 CONFINI ' SPACE ENTRY POLIC
GUIDELINES, AND REQUIREMEN'

No confined space entry is planned for the Phase II activities at Tan
space work is determined to be necessary during the course of the w
accordance with the requirements and | cedures prescribed in HNI
Space" (PHMC 1997f).

Cl10-1

T4
74
-

241-Z-361. If confined
k, it will be conducted in
YRO-110, "Confined
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C11.0 ENVIRONMENTAL PROTECTION AND ESPONSE
Because of the hazardous nature of ma ' materials used and found the Hanford Site tanks,

« ly trained personnel shall respond to a hazardous material or haz: lous waste spill.
Appropriate Material Safety Data Sheets (MSDS) shall be reference _ before performing cleanup.
All spill responses will be conducted in accordance with the PFI" ™-*'ding Emergency Response

Plan (see Section C9.0 of this appendix and Attachment C-2).

It is the responsibility of the employee identifying the spill to nc
Emergency Director (BED) immediately in the event of a releas
unexpected contaminated spills are encountered. The PFP BED

yiate BWHC environmental gr« ), will determine whethe

€ ‘et S5000.7T T :curremce Reporting ¢
Information (DOE 1990). The requ its for notifying state
included in the BWHC reporting procedures. Substantial spiils
require response by the Hanford Fire Department Hazardous M:
Team.

Cl11.1 SMALL CONTROLLED SPILLS
hen the spill is a small, controlled amount and the identity of
2 spill can be cleaned up by personnel who have received app.
spill, the following actions and MSDS guidelines r the substa

- stop the spill,

» warn other people of the spill,

- isolate the area around the spill, and
- minimize personal exposure.

C11.2 LARGE CONTROLLED. NCONTROLLED 8]

1e BWHC PFP Building
ie environment, or if

' consulting with the

spill is a reportable
ocessi- ~ of Operations
er regulatory agencies are
-ardous materials may

s (HAZMAT) Response

illed substance is known,
te training. To clean-up a
ould be followed.

3

L]

When the spill is large, the Hanford Fire Department HAZMAT1 ____)onse Team should be
notified to clean-up the spill. The HAZMAT Response Team will *-velop a plan of action on
each response (based on training), because every response to a spil s differ

Ci1-1
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C12.0 HAZARD COMMUNICATION
1zard communication related to the Tank 241-Z-361 sampling anc

implemented in a manner consistent and in accordance with PFP ha
requirements. The purpose of this program is to communicate to w

nalysis activities will be
rd comn ication
cers the potential for

illnesses and injuries related to the work environment. This progra... requires managers to
inform their workers of the hazards in the work area and how they can protect themselves. The
written program will be kept in various locations and will be availa*'- to all employees.

( 1 HAZARDOUS CHEMIC! INVENTORY

A complete, current, hazardous chemic: inventory will be maintai
Tank 241-Z-361. The location of "Right-to-know" stations will be
- ring PFP orientation. The chemical inventory must inctude the »
referenced by synonyms, and may inc! le the Hanford HAZMAT !

C12.2 PHYSICAL AND BIOLOGICAL HAZARD INVEN
physical and biological hazard inve; )ry will be included consist

communication requirements. The physical agents considered incl

temperature-extremes, and ergonomic hazards. Biological hazards

and pathogenic materials. Locations of the physical and biological
e "right-to-know" stations as indicat  in Section C12.1.

Cl12.3 CHEMICAL LABELING

All hazardous materials will be labeled with manufacturer’s warnir

generated hazardous materials information system labels.

Cl124 MATERIAL SAFETY DATA SHEETS

MSDS will be readily available to all employees. They will be ret:

stations along with the chemical inventories.

Cl12.5 HAZARDS TRAINING

All employees will be trained to recognize and protect themselves

upon job assignment. All affected employees will be trained when
troduced into their work areas.

Cl2-1
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A TACHMENT C-1

TANK 241-Z-361 SITE-SPECIFIC SUMMARY IN ORMA
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Figure Att-C1-1. Section and Plan View of Tank 241-Z- |. (notto scale)
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3/8" steel liner

¢ 1terline Cross-Section >
Base Mat: 9" concrete, grout and e
waterproofing added for a total Tank 241-Z-361 N
thickness of 12" (Not To Scale)
caustic salts from waste neutralization activities, and solvents (e.g..  ron tetrachloride) from

atonium recovery and refining operations and laboratory disposs  udge residues analyzed

1977 exhibited a slightly acidic pH 'approximately 4.0. Eleme¢  analysis of the sludge

dicated substantial concentrations of aluminum, calcium, and iror  arbon content (not
specified as organic or inorganic) ranged from less than 1 percentt  1aximum in one sample
of 6 percent.

azards And Safety Concerns

Most physical hazards (e.g., mechanical hazards, trip and fall haza  sehicle hazards, lifting,

1d moving material hazards, heat and cold stress) and chemical h  Is {(e.g., potential toxic
vapors) associated with the planned vapor sampling of Tank 241-Z . are similar to hazards
related to the tank farm operations ro  nely conducted by RPP pe...__1el. Some unique hazards,
or potential degree of hazard, have been identified at the Tank 241 ™ ~61 site. Detailed
discussion of the Preliminary Hazard Analysis for Tank 241-Z-36 sresented in the
Justificatt  for Continued Operation (JCO) for Tank 241-Z-361 (  1C 1999). These hazards

are as follows:

Att-C1-3
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1. potential structural instability of the tank (major concer
2. potential for release of alpha- and beta-emitting radiont  des (known to be present),
3. potential combustible gas hazards (not detected during . ase I),
4, potential toxic vapor hazards,
5. mechanical hazar . associated with a potentially-presst :ed tank (determined to be not
pres ‘zed during Phase I), and
6. potential criticality hazards surrent information indicat noncritical density).

18 SCOPE OF WORK

The characterization activities at Tank 241-Z-361 are being coi__acted as  art of the Hanford Site
remedial activities under CERCLA. The requirements for heal** and safety planning, training,
and safe field operations are specified by OSHA and codified i 9 CFR 1910.120.

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

Task 1: Review the results of the Phase I characterizatic ictivities and identify and
incorporate any appropriate changes to this heal and saf /plan. This review
will include, but not necessarily be limited to, tt following issues:

1. Effectiveness of the support infrastructu  established during the Phase I
action (e.g., exclusion zone, decontamin....on facilities, support area,
communication, coordination between PI™™ and RPP staff).

2. The results of real-time ambient monitor ; during the Phase I actions
(e.g., combustible gas concentrations, to:  vapor concentrations,
radiological monitoring results).

3. The results of laboratory analysis of vap« samples collected from the
tank.
| .

Task 2: Review site preparation conditions including the >llowing and confirm that site is
ready for sampling activities

The video i ird of conditions inside the nk.

1. Verify bridge and ramp construction and acement.
| 2. Confirm utility line clearance.
| 3. Confirm ris  preparation.

At-Cl1-4
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4, Confirm support area setup.
Task 3: Collect the Sludge Samples for Analysis (this task w

accordance with established RPP operating procedur
waste samples)

1. Place the sampling vehicle on the vehicle bric _

location and establish required containment «

2. Collect core samy s from the tank sludge, pl
appropriate shipping containers as required b
the samples and receive shipping approval fi

s lesto the laf y.
3. Repeat the process at the remaining selected
Task 4: Decommission the Work Area after Completion of S
1. Containerize all radiologically- or chemically

derived waste.

2. Dismantle and remove all structures (e.g., tru
and support faci es.

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

SITE CONTROL (Specify site control requirements and id
of work areas and exclusion zones)

The field operations manager will visit the site and identify the mos
exclusion zone, decontamination area, 1d support area.

An exclusion zone will be established around the selected riser and

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

Att-C1-5
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PFP Health Physicist: James E. Pieper
Phone Number: 376-4175
PFP lustrial Hygienist: Allen Lilly
Phone Number: 373-5203
Hospital Name and Address: Kadlec Medical Ce
888 Swift Blvd.

Dirhland WA 993
(dLVY) v40-4611

PFP 1ilding Emergency Director:  Shift RFD
Phone Number: 373-2351
PAX: 277

Figure Att-C1-2. Preliminary Site Layou!
Exclusion Zone Location, Tank 241-Z-3

Support Area (¢change trailars, etc.)

Preliminary Exclusion Zone Boundary

R N

L Contamination Red
,I
Bldg. 241-Z / PFP Fence
/ ]
f
i
! ¢ in
Tank 241.Z-361 /
- —_—— —_—— —=l
There are some overhead lines paralleling the roadway. These cou zards to workers
when traversing. Ultility lines will be relocated during site preparat.__. ___...___3. The road way

is not immediately adjacent to the work site but vehicular traffic cor * 1 present a hazard to
workers when they are accessing the work area. There are currently igns posted which must be
removed and replaced with signs restricting entry to sampling persc el and PFP support only.

Att-C1-7
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02  Oxygen Deficient; Interrupt Task/Ev: 1ate
02 Oxygen Enriched; Interrupt Task/Eve iate

{ ‘ganic Vapors (nonspecific, indica 1 by photoionization dete »br or flame ionization
detector readings in workers breathing zone for 3-minute dura: n) NOTE: All activities
i the exclusion zone when risers are open will be conducted in :vel C respiratory
protection (i.e., APRs).

<2 ppm

2to0 25 ppm

> 235 ppm

No respiratory protection required unless necued for radiation protection,
potential for release, or carbon tetrachloride.  se colorimetric indicator
tubes to confirm presence or absence and cor  ntration of ammonia and
carbon tetrachloride (see specific action leve  or carbon tetrachloride and
ammonia).

Level C using full-face APR equipped with ¢ [E-H or GME-P100
cartridge if APRs are confirmed effective ag st contaminants. Initiate
monitoring at the exclusion zone boundary a  extend the boundary as
required to ensure that action levels :note¢ seded at the exclusion zone
boundary.

Stop work and evacuate the exclusion zone.  >ntinue boundary
monitoring. Determine the need for enhanct ‘espiratory protection or
engineered controls before continuing work.

mmonia (indicated by colorimetric indicator tubes, readings: the wo ers' breathing

zone)

<12 ppm

12 to 250 ppm

> 250 ppm

No respiratory ©  itection required unless ret  red by other action levels or
for enhanced worker comfort. Continue mor*“oring fi ammonia.

Level Cusing { |-face APR equipped with GME-H or GME-P100
cartridge. Initiate monitoring at the exclusic~ zone boundary and extend
the boundary as required to ensure that actio evels are not exceeded at
the exclusion zone boundary.

Stop work and evacuate the exclusion zone.  ontinue boundary
monitoring. Determine the need for enhanct respiratory protection or
engineered controls before continuing work.

Carbon Tetrachloride and/or chloroform (indicated by colorin ric indicator tubes,
readings in workers' breathing zone)

<2 ppm

No respiratory protection required unless re: ired by her action levels.
Continue monitoring for carbon tetrachlorid

Att-Cl1-11
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Level B usi | pressure demand supplie
at the exclusion zone boundary and exte

ensure that tion levels are not exceede
Stop work:  evacuate the exclusion 2
monitoring  'etermine the need for enk

engineered controls before continuing w

Carbon Dioxide (indicated by CO; monitor in workers’ bri

< 2,000 ppm
2,000 - 5,000

> 5,000 ppm

No respiratory protector required.

Implement trols (e

» PO
Level B using pressure demand suppliec
at the exclu Hn zone boundary and exte
ensure that action levels are not exceede

Radiological Monitoring action levels will be described in th

VIII. PHYSICAL HAZARDS

CONFINED SPACE ENTRY
No *' equires Specific H&S Pro
MATERIALS HANDLING
Flammable Liquid: No
Spoil: No
Manual Lifting Yes  Field equipment, sampling de'

HOT WORK

Presence of flammable gases |
require ignition control measu

Att-Cl1-12
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TRAFFIC HAZARDS

Yes  Routine plant traffic.

THERMAL STRESS

Heat: Yes Cold: _¥ee  Depending on weather at ti

NOISE EXPOSURE

No Not expected to be a problem

IX. PERSONAL PROTECTIVE QUIPMENT

MINIMUM: Substantial footwear a2 | Work Clothing

NOTE:  Respiratory protection eqi ment will be supplied
Protective clothing will be provided by PFP. PFP
laundering or disposal.

ADDITIONAL: (Specify by Task, omplete Additional S|

ASK I1: Review Phase ' Tharacterizati~~ Results

RESPIRATORY PROTECTION:
None required.
PROTECTIVE CLOTHING

None required.

Att-C1-13
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TASK 2 Review status of Site Preparation

RESPIRATORY PROTECTION:

None required unless indicated by results of Phase I action. If stallati  of pilings for the truck

bridge unearths subsurface soil, t| . soil will be monitored for diological and non-radiological
contamination and protective measures implemented per the a on levels.

PROTECTIVE CLOTHING

Leve' " v (unlessi 1by e monitori

TASK 3 Collect the Slud~ “-mples for Analysis (this __sk will be conducted in
accordan i plished RPP operating pr~~ * es -cr"-:tion of tank

waste samples)

RESPIRATORY PROTECTIO

Pressure demand supplied air respirator, as indicated by monit« 1g results, or full-face air
purifying respirator with GME-H/GME-P 100 cartridges until

a. Riser(s) are closed,
b. Equipment and personnel decontamination are complet ind/or
C. Radiological and IH monitoring confirm that action lev  are not exceeded, or work is

complete within restricted area.

PROTECTIVE CLOTHING

Standard anti-contamination clothing ("whites") with hood, gic s, and boot covers until

a. Riser(s) are closed,
b. Personnel and equipment decontamination are complet« nd/or
c.. Radiological and IH monitoring confirm that action lev  are not exceeded, or work is

complete within restricted area.

Att-C1-14
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TASK 4: Decommission the Work Area

ESPIRATORY PROTECTION:
Pressure demand supplied air respirator or full-face air-purifying
GME-P100 cartridges until
a. Riser(s) are closed;
b. Equipment and personnel decontamination are complete;
c. - “H "o confirm that . on levels

compilete within restricted area.

PROTECTIVE CLOTHING

andard anti-contamination clothing ("whites") with hood, glove

a. Riser(s) are closed;
b. Personnel and equipment deco amination are complete; :
c. Radiological and IH monitoring confirm that action level:

complete within restricted area.

X.  DECONTAMINATION

DESCRIBE METHODS USED:

Personnel:

All personnel, nondisposable clothing, equipment,
contaminated area must be decontaminated or pro
spread of any harmful  emicals, or radioactive c«
adhered to them.

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

The primary decontam  ation for personnel during

Att-C1-15
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ATTACHMENT C-2

EMERGENCY RESPONSE PL N AND TANK 241-Z-3¢ LUDGE SAMPLING
CHARACTERIZATION FIELD OPER/ ONS
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Hanford Patrol who will dispatch Fire Department: 373-3800 (
PAX # 222 or 210 or 211

PFP Building Emergency Director 3ED) Dial: 373-2337; PA.

All personnel must review and understand the job-site com
Page 4 and understand the approp te response.

The PIC/Supervisor is responsible for emergency notificati
designate an alternate individual to make emergency notificatic
unable.

Alwaysn °
communi

a charged cellular telephone at the job sit

Always maintain one portable radio in the exclusion zone an

Always maintain a flag or flutter strip in the project suppo:
direction.

Always maintain first aid supplies, decontamination suppli
support area and in the exclusion zone as appropriate.

A IN THE EVENT OF A PLANT EMERGENCY (NO
JOB-SITE ACTIVITIES), see Page 4 for alarm mean;

B. IN THE EVENT OF A JOB-SITE EMERGENCY, ]

1. Communicate nature of emergency between s
exclusion zone froo. BWHC and the PIC fron
2. Refer to the “AFFECTED PERSONNEL” se
procedures in the tabbed sections of this bind

ZCR-001 CONTINUOUS AIR MONITQO
ZCR-002 UNE ANNED MATERIAL Rl
ZCR-003 PERSONNEL CONTAMINAT
ZCR-004 MEDICAL EMERGENCY
ZCR-005 FIRE ALARM/FIRE
ZCR-008 CR1 CALITY ALARM
ZCR-009 EV/ JATION

ZCR-010 TAF COVER

Att-C2-2

WS-98-00266
11 Phone or Land Line);

127

mications specifications on

5. The PIC/Supervisor will
if the] C/Supervisor is

3 use in emergency

ne in the support zone.

wrea to ‘termine wind

and fire extinguishers in the

DIRECTLY RELATED TO
-and take appropriate response.

» THE FOLLOWING:

rervisor/PIC outside the
MHC in the exclusion zone
s of the PFP established
and re ond as directed:

ALARM
EASE
N
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Table C3-3. Hanford ant Emergency Signals (I
Related to Job Site Acti

WS-98-00266
1ergency Not

REE I

Howier (An-uu-uan Criticality Not applicable.
criticality areas.
L |
Flashing Ked Light / Radiological Air 1. Notify job
Ringing Bell Contamination 2. BWHC PK(
personnel.
3. Follow plai

NOTE: Procedures will be attached to the copies of the HSP for

0  Site and Task-Specific Health and Safety Requirements
For quick reference at the job site, At hment C-1 of the Site Spe

“Tank 241-Z-361 Site-Specific Sumn y Information” is attached
marked SUMMARY INFORMATIO

Att-C2-7
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APPENDIX D

HOLDING TIMES AND ANALYSIS OF TA  241-Z-361
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hot ¢t . The samples will not be extruded in the field because the
handled in the hot cell.

ctivity levels warrant being

RCRA preservation requirements are listed in Table D-2. The Tt._: 241-Z-361 supernate will be

collected during extrusion and has high salt content. The RCR:
aqueous solutions, however, the tank waste contains high conce
the liquid was collected and measured at a pH of 4 many years
removed from the tank. Given the high salt content and the cha
recommended that id be added to the supernate for preservati
acidification is for the purpose of preventing biodegradation. C
biological activity is highly unlikely; therefore, acidification is

No preservations are recommended ~ supernate forme ' V
precipitate out ! metals and the precipitate may not return to
indicated that no, cyanide has been added, but the analysis was
reactivity limits are exceeded. If the waste is pH 4 no cyanide-
preservation is required. If the supe; ite is basic, the supernate
method.

4.0 RE] RENCES

Comprehensive Environmental Response, Compensation, and ,
42 U.S.C. 9601, et seq.

EPA, 1993, Technical Assistance Document for Complying wii

hods assume low-salt

lons of salt. One sample of
e most fthe liquid was

or precipitation, it is not
‘volatiles. Volatiles

the type of waste present,
:commended.

withh™ ~ salt will

on. Process knowledge has
sted to confirm whether the
emain low pH and no

be preserved per the

lity Act of 1980,

TC Rule and Implementing

the Toxicity Characteristic Leaching Procedure (TCLP), ! * 1993, Region Il EPA,

Volume II, Appendix VI, Memorandum #36.

EPA, 1997, Test Methods for Evalua wm of Solid Waste Physical/
3rd Edition, as amended by Updates I (July, 1992), I1A (A
1995), and III (1997), U.S. Environmental Protection Age

Federal Register, November 20, 1997, Volume 62, Number 224,
ssting Requirements for Mixed Radioactive and Hazard¢

Resource Conservation and Recovery Act of 1976, 42 U.S.C. 690
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:mical lethods, SW-846,
1st, 1993), IIB (January,
, Washington, D.C.

int NRC/EPA Guidance on
Waste.”

t seq.







HNF-4371
Rev. 0

APPENDIX E
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Summary Report Section.

Introduction. The report should contain a summary t
no criteria were exceeded or ide  ies those parameters that
criteria. The summary shall ide.  y (1) the tank; (2) the cor
and subsegments or subsamples included in the report; and (
Plan (SAP) or other work-authorizing documentation used a:

Description of th~ “amples. Briefly describe the san
(color, homogeneity, texture). Identify any unusual properti
problems associated with subsampling or preparation. For ¢
recovered drainable liquid and the mass of recovered solids :

—.scussion of Analvtical Results. The following iter

section.

» Description of the analytical methods used (e.g., cya:
or spectrophotometry) ar  any changes to the SAP-r
have been necessary to analyze the samples. The pr
will i o be referenced ir s section.

« Brief description of digestion/dissolution, preparatio
and analytical methodsu |.

either clearly states that
eeded e established

}) segment or samples

1e Sampling and Analysis
> basis for the analyses.

’s physical characteristics
f the sample and any
samples, the mass of

ild be provided.

hould be discussed in this

: quantitation by titration
enced procedure that may
lure number and revision

paration, or exiraction

« Identification of any sample quality control (QC) or .....hod problems
(i.e., precision, accuracy, sensitivity) encountered during the an: rsis that may
impact the results and their use for making safety, ope--“ions, or other decisions.

+ Discussion of any observations that impact the overall

results (i.e., sample integrity).

« Describe any activities (r 1ns, replicate analyses, pro

may have been used to verify the data.

« Description of any assunr
of standard additions, or
the data.

« Identification of any sam; s not analyzed or analyses
SAP or other work-authorizing document that were nc

sam] :each missing analysis was to be run.

References. Any references (e.g., the SAP, Letter of I
logbook used in the hot cells) should be listed in this section.

iality of the analytical

lure modifications) that

ions, corrections applied t¢ wie data, use of the method
culations that may be impc

nt to interpretation of

juired by the respective
erformed, and on what

ruction, or extrusion
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Data Summary.

The data summaries have many common areas f

summaries may be presente in different formats depen
the customer’s need. The QC results, which should be 1., orted, are those needed to
evaluate the sample, results (duplicates, spikes, control standards, and preparation
blanks). The following information is considered import--* to the data summaries for
most chemical and radioche ical measurements:

*

Sample identification, including the laboratory s¢
(segment/core number, auger or grab sample nun
(composite, subsegment, drainab liquid, field b.
Laboratory control standard, including percent re

Preparation blanks, including identity and concer
identified;

Sample and duplicate results, as well as results fr

Results of spikes and tracers, including amount s
relative percent diffe at for each duplicate samp

Surrogate analysis (gas chromatography/mass sp:
and high performance liquid chromatography an:
and percent recovery for each surrogate;

Internal standard results;

Detection limits; and

Counting errors.

The raw data from each characterization activity or each
depending on the activity (hot cell, sample receipt) or th
raw data will be used to confirm that the results of the sa
performed and calculated properly and that the analytical =~<tem was in contro! while the
data were being generated.

each type of analysis. These
g on the type of analysis and

le nun er, sample location
), and sample type

, preparationy);

ery;

ion of each constituent

replicate analyses;

:d, percent recovery, and
1 the analytical batch;

oscopy, gas chromatography,
3s) including amount of spike

e of measurement will vary
alytical instrumentation. The
—-.leand ( '@ analyses were
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At a minimum, the raw data ass« iated with the results discu
Section are to be included in this section. The record copy o
data for the Format IV data package is retained by the labora
included in the data package at the discretion of the laborato;
but are not limited to, the follow g information:

« Results of standard additions,
« Results of serial dilutions,

- All raw data necessary to check calculation of analyt
(e.g. calibration data),

« Mass spectrum, including ectra of standards (one £
compound detected) and spectra of analytes detected

1 in the Summary Report
e remaining supporting

/, although it may not be

Suppo ng data includes,

ncentration

:ach report for each

+ Calculation sheets for sa: 1le and QC sample measu: w.uent that document the
amount of sample/spike/standard used in the measurer--~t and the instrument data

output (if manual). These work sheets shall identify t|

system used and any spe: |l operating parameters;

» Laboratory contro] stand | concentrations and all rav
pages) needed to check t calculation of the percent

+ Allraw data needed to check the calculation of the re;

- All raw data needed to check the relative percent difft
recoveries reported,

» Inductively coupled plasma/atomic emission spectros
coupled plasma/mass spectroscopy sensitivity factors
applicable),

» Metal interference check-sample resuits,

« Initial and continuous cal ration raw data,

+ Instrument tuning data and instrument run logs,

« Column performance check with the standard, includ

. Chromatograms (for organic analyses)

1strument or analytical

ta (including logbook
very,

ed blanks,

ces and percent

y and inductively
'linear inges (when

the chromatogram,
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— Sample description

— Subsample identification

— Analytical proce 1ires used for each analysis

— Range or average resuits per analysis, includ _ any results which exceed
the QC specifications or SAP notification lim™-

III.  Sample breakdown figures or other attachments that dentified in the SAP
IV. DataSumi vy Tables

V. Sample Photographs

VI -of-Custody Forms

Raw data sorted by analysis, including extrusion and sample  >aration worklists.

E-5
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