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SAMPLING AND ANALYSIS PLAN FOR THE 241-U-361 SETTLING TANK WITHIN
THE 200-UW-1 OPERABLE UNIT

EXECUTIVE SUMMARY

This sampling and analysis plé.n (SAP) defines the approach to conducting waste designation sampling at
the 241-U-361 Settling Tank, located in the 200 West Area in the 200-UW-1 Operable Unit (OU). This
activity supports the overall goal of remediating the 241-U-361 Settling Tank, the 216-U-1 Cnb and the

216-U-2 Crib by placing an engineered barrier over these waste sites.

The U.S. Department of Energy prepared a focused feasibility study (DOE/RL-2003-23, Focused
Feasibility Study for the 200-UW-1 Operable Unit") and the associated proposed plan (DOE/RL-2003-24
Reissued, Proposed Plan for the 200-UW-1 Operable Unit®), which defined the preferred remedial

actions for the waste sites in the 200-UW-1 OU. The focused feasibility study recommends placement of
an engineered barrier over the 241-U-361 Settling Tank, after the contents have been removed. A record
of decision currently is being prepared to document the final remedial alternative for the

241-U-361 Settling Tank and the associated cribs. Because the record of decision has not yet been
approved, this sampling and analysis plan may be implemented independently of the record of decision,

as an investigation satpling and analysis plan. Air emissions and waste generation associated with field
activities during the sampling event will be addressed in an approved waste control plan. '

This SAP defines the approach to coriducting waste designation samipling at the 241-U-361 Settling Tank

"~ in the 200-UW-1 OU. The sampling strategy for this project is presented in Chapter 3.0 of this SAP.

" The overall goal of the sampling identified in this SAP is to provide the data needed for waste designation

of the 241-U-361-Settling Tank contents. The tank currently holds appronmately 105,992 1. (28,000 gal)
of" sludge and 379 L (100 gal) of supemate The U.S. Environmental Protection Agency’s (EPA) data
quality objectives (DQO) process’ was used to identify project data quality needs, evaluate sampling and
analysis options, and document project data quality decisions. The documented DQO process for this
SAP can be found in D&D-28702, Data Quality Objectives Summary Report for the 241- U-361 Settling

Tank.

The sampling strategy described in this SAP for waste designation sampling at the 241-U-361 Settling
Tank is based on currert site knowledge and site disposition options and includes sampling tank contents
through an existing tank vent riser. The selected laboratory(s) that would perform the analyses will
réceive a separate Letter of Instruction (LOI). The selected laboratory(s) per the LOI will analyze
samples and in accordance with established procedures and provide necessary sample reports and

'explanauon of results in support of data validation. The LOI, detailéd work procedures or proceduraI

information would be available to the Washington State Department of Ecology (Ecology) and the
U.S. Environmental Protection’ Agency (EPA) upon request

! DOE/RL-2003-23, 2005, Focused Feasibility Study for the 200-UW-1 Operable Unit, Rev. 0,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

= DOE/RL—2003—24, 2005 Reissued, Proposed Plan for the 200-UW-1 Operable Unit, Rev. 0,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

* EPA/600/R-96/055, 2000, Guidance for z‘he Data Quality Objectlves Process, EPA QA/G-4,
U.S. Environmental Protection Agency, Washington, D. C 7
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METRIC CONVERSION CHART
Into metric units Out of metric units
" Ifyouknow | Multiply by | To get If you know _[ Multiplyby |  To get
' Length o, Length
inches 25.40 millimeters uulhmeters i 0.03937 inches
inches . 2.54 centimeters .centimeters - - 0.393701 inches
feet - 0.3048 meters meters i 328084 | feet
_yards 0.9144 meters - - ‘meters - 5w -1.0936 yards
miles (statute) 1.60934 | kilometers .| kilometers - 0.62137 miles (statute)
o Area G Rl i Area it
square inches [ 6.4516 " ** | square "square 0.155 square inches "
i : _ centimeters ~ [|"centimeters ' ‘| s
square feet 0.09290304 | square meters || ‘square ‘meters ‘" 10.7639 square feet
square yards 0.8361274 _square meters square meters ] 1.19599 square yards
square miles 259 |'squarel " [ sg 7l 0386102 square miles
_ kilometers || kilon _ '
acres 0.404687 | hectares” " | hettares . | = 2.47104 - | acres
‘Mass (weight) I o Mass (welght)
_ounces (avoir) | 28.34952., ‘| grams . Herams” . | 0.035274 ounces (avoir).
= ) -~ 2204623 | pounds (avoir)

i

hI.o. o _,—....,;V“.—.V -.-- j ‘"

_pounds 0.45359237 .
tons (short) 0.907.1847.....| tons (metric) .|| tons (metric).. .| - 1.1023 tons (short) .
- Volume ‘ KT ___Volumé :
ounces 29.57353 | milliliters .. _ | millilit . 0.033814 | ounces
(US., liquid) S bt st el il W | U.s., liquid)-+
“quarts © 0.9463529 | liters - 1.0567 quarts
(U.8.; 11qmd) (U.S., 11qu1d)
‘gallons ~ 3.7854 liters - 0.26417 gallons
“(U.S., liquid) . (U.S., liquid)
cubic feet - 0.02831685 | cubic meters .35.3147 cubic feet
cubic yards 0.7645549 | cubic meters "+ | cubic: -+ 1.308 cubic yards .-
! Temperature .t ‘Temperature - '
{ Fahrenheit subtract 32 | Celsius -'-"multlply by Fahrenheit
then #2100 OfSths, then
multiply by %7 1'add 32 -
5/9ths. ; i o
. __Energy_ DT MRS Energy
kilowatt hour | 3,412 British thermal Bntlsh thermal 0.000293 kilowatt hour *
: unit i A ' -5
kilowatt 0.94782 | British thermal* Bntzsh therma.l 1.055 kilowatt
Forcemréééﬁré'f:f G A " Force/Pressure .
pounds (force) | - 6.894757,"| kilopascals. ' | ki 014504 | poundsper
persquaremch el R A R TR VS Bttt SRR RN squaremch
=13 OSfZOOl

Sou:rce Engmeenng Umt Converszons M R. Lmdeburg, PE Thll‘d Ed 1993 Professmnal
Publications, Inc., Belmont, California. -




DOE/RL-2006-34, Rev. 0
01/2007

SAMPLING AND ANALYSIS PLAN FOR THE 241-U-361 SETTLING TANK WITHIN
' THE 200-UW-1 OPERABLE UNIT

- 1.0 INTRODUCTION

In 1999, the U.S. Department of Energy, chhland Operations Office (DOE-RL) deveIoped the 200 Areas
strategy. This strategy grouped non-tank- fa.nn waste sites into process-based operable units (OU) to
streamline chardcterization and remed:al—aetlon decisions. Consistent with the 200 Areas strategy ; and the
“ongoing effort to accelerate cleanup at the Hanford Site, the DOE partnered w1th the Washmgton State

Department of Ecology (Ecology) and the U S. Environmental Protection Agency (EPA) to identify new -
approaches for the 200 Areas cleanup process One of these approaches is the geographic-area clostre
concept (DOE/RL-2002-68, Hanford’s Groundwater Management Plan: Acce?emtea' Cleanup and
Protection). The geographic-based cleanup goals are (1) to reduce envxronmental risks and protect -
underlying groundwatt :r by closing high-risk waste sites and (2) to accelerate remed.tauon of the Hanford i
Site. In addition, economies of scale could bé realized by performing remedlatton of all sités w1th1n a g
given geographic area as an integrated activity.  The overall objective of the 200 UW-1 OU 1mt1at1ve is'to’

~ accelerate all actions necessary to achieve protectiveness for human health and the envnonment prevent

" contaminant migration to groundwater, and prov1de conditions suitable for ﬁlture mdustrlal land use. | °

The overall goals of thn., samplmg 1dent1ﬁed in this samphng and analysm plan (SAP) are to provrde the -
data needed to’support waste de51gna110n of the tank contents 'A summary of the data needs for this :
project is presented in Fable 1i1z = : i ARt %

‘pllng at the 241-U-361 Settling Tank '
' '241—U—361 Setﬂmg Tank -~ =/

As stated in the Executwe Summary! the samphng act1v1t1es pre_ _nted in thls SAP may be perfon:ned
prior to receiving an approved tecord, of decision (ROD) - Air emlss_' s and we waste generation associated
with field activities. dunug the. samphng event w111 be addressed in an approved waste control plan.
SCCTIOII 5.0 of thls SAP deSCHbes the waste eontrol pla.n in further detzul !

£ W
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Table 1 1, Surmnary of Data Needs Generated ﬂ'om the DQO Process

%

Acenaphthene Acetone‘A:semc, Asbestos,’ ‘Banum Benmlc .
acid, Bis (2-qthylhexyl) phthalate, Brom
Carbon disulfide;’ Chlonde Chlo‘x:o nethane, opper

D1-n-butylpb,thalate Fluolgde HeXan ‘Hexavalcntchromum; s

Lead, Mercury, Methylene{chlomde;Nxckel Nitrate:(as mtrogcn,),
Nitrite, Normal paraffin hydrocarbo ,Eentachlorophenol Pyrene'
Selenium, SL}Ver, Stroutmm'(met'al ;Sulfa"‘jretl;achloroethene,
Total petrole}xm hydroearbons, Toluene : ty}zgph;osphate, *_;
Uranium (metal), PCBs; -241 Cs-137,Co-60 ‘Eu-154, g
Eu-155; Np—237 Pu-238 Pu-2391240 Sr-9 Tc«-99, -233/234
U-235,U-238. :

d e l- e
» ﬁq - : A

: v V:deotape interior of tank See
.| of tank mterlor i prq]ect-speclﬁc work package for
X - : 2 | and contents ° details. .

None Hydrogen, light gases, total volatlle orgamc compounds Tower - Health andjgafetyﬁ;‘ “Collect tankhe’adsﬁace vapor samples
explosive limit. : : = © | and:dose rates from riser when first
Rad1010g1cal dose rates, - & 28 ;:. ’opened See project-specific health

; = g, , = | :and safety plan‘for details.

Tank Liquid 1 4-Dxchlorobenzene 2-Butanone, 2-Chlorophenol 2 Waste'designation’ | Grab sample-of liquid on sludge *
Acenaphthene% Acetone, Arsenic, Asbestos; Barmm,Benzmc gxl B = 2 7 |“surface and/or collectxon of liquid, if
acid, Bis (2-ethylhexy1) phthalate Bromomethane Cadmium;: present, during core extrusion. See
Carbon dlsulﬁde, Chloride,; Chloromethane Copper 5 'I‘able 3- 1 for addmonal detail.
Dx-n-butylph,thalate, Fluoride, Hexan “Hex alent chrormum, ; b
Lead, Mercury, Methylene chloqde ate
Nitrite, Normal parafﬁnhydrocarbon ]':'en h]orophenol Pyrene
Selenium, ; ﬂYer, LStronuum (met;l)«Sulfa : = ;

Total petroleum hyd:ocarbpns Toluene, Tri 10 = T y ey K
Uranium (metal);PCBs;'Am-241, Cs-137; .CO-GO 1Eu-154 54 s
Eu-155, Np-23; -Pu-238 Pu-239[240 Sr-90 c-_99 U-233/23 _-_ .
U-235 *U-238' ; g : ' = o
Tank Sludge - ° 1 4-D1chlorobenzene 2-’Butanone 2-Chlorophenol,

ion’ |-Full dep{lieﬁre sample from an .

:existing tank riser.’ See ‘I'able 3-1for.
addltlonal deta.ﬂ

= Contammants of concern for representatlve sites were 1dent1ﬁed in ‘thp DOE‘RL2003-23 F ocused F ea.s'zblhty Stuafvfor the 200-UW-1 Operable

Unit, risk assessment proces,s forthe U Plant Region “

DQO= data quality objective "~ = g AW 2 *f
N/A = notapplicable. .. .= .o L A g s g W % B A
PCB = polychlorinated blphenyl - S SR

-
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The 241-U-361 Settling Tank project is divided into three phases. Only Phase II activities are the s{lbj ect
of this SAP. The other phases of the project are listed beIoW to provide an overall understanding of the
planned activities. The planned activities for the 241-U: Setﬂmg Tank project include the following.

Phase I:

e  Health and safety sampling.: Data collection for ta

ensure that health and safety requirements are ‘the fank contents are sampled. Specifics
regarding collection of health and safety samphng e ed in this SAP. These details will be
documented in a pl‘O_]eCt-SpeCLﬁC health and safety pIan for the 241-U—3 61 Settling Tank project

dce Vapors and radiologxcal dose ratesto

AL

- Tank interior inspection. Inspection of the tank mtenor (to 8.1d in dete' g ) mtegnty) and
inspection of tank contents to venfy process Icnowledge [e.z:, depth to sludge sludge thickness, and

presence of supernate (i.e; 11q111 D]

‘Phase II:

on: for waste matenals ag., sludgei and liquid) to ensure

e Waste designation sampling. Da
te acceptance cntena

compliance with the receiving fac

Phase IIT:

e Engineering evaluation. - Develo

waste designation sampling rest ferred met 4 i
of the tank contents. This evaluatmn ‘Wil be ccmd d. mdependently of this SAP; however it is
the project. scopqand its associated objectives.

mentioned here to provide an oyerall understangng :

1.1 BACKGROUND

The Hanford Site, established in 1943, was ongma.lly designed, built, and operated to produce plutomum
for nuclear weapons, using producnon reactors and chemical reprocessing plants. In March 1943,
construction began on three reactor facilities (B, D, and F Reactors) in the 100 Areas and three chemlcal

processing facilities (B, T, and U Plants) in the 200 Areas. Operations in the 200 East and 200 West
Areas mainly were related to the separation of special nuclear materials from spent nuclear fuel (i.e., fuel
that has been withdrawn from a nuclear reactor following irradiation). Operations in the 200 West Area

consisted of four main processing areas:

e SPlant and T Plant, where initial processing to separate uranium and plutomum from irradiated fuel

rods took place
e U Plant, where uranium recovery operations took place
e  Z Plant, where plutonium separation and recov;exy operations took place.

1.2 SITE DESCRIPTION AND HISTORY

The 241-U-361 Settling Tank is located southwest of the 221-U Canyon Building, north of 16th Street.

The 216-U-1 and 216-U-2 Cribs and the 241-U-361 Settling Tank are collocated in a common
radiologically controlled area that is posted with Underground Radioactive Material Area signs. The tank
is posted with Inactive Miscellaneous Underground Storage Tank signs. The 241-U-361 Settling Tank

1-6
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was constructed in 1944-1945 and had an adjacent reverse well. However, the reverse well was never
used a.nd in December 1949, the mlet lines to the welf were cut and plugged. The 241-U-361 Settling
Tank waste line thén was extended to the 216-U-1 and 216 U-2 Cribs. The 241-U-361 Sett]mg Tankis a
circular underground settlmg tank 6.1 m (20 ft) in diameter by 5.8 m (19 ft) in height, constructed of

15 c¢m (6 in.) steel reinforced pre-stressed concrete. The top of the tank is approximately 2 m (6 ft)
belowgrade, and seve"al vents and risers extend to the ground surface.” The bottom of the tank is located

approximately 7.6 m (25 ft) belowgrade.

U Plant wastes flowed from the 241-U-361 Settling Tank to the 216-U-1 Crib (which lies 26 m [85 fi] to

the west), and then to the 216-U-2 Crib. The suiface surroundirig the settlmg tank has been covered with
a stabilizer to cover an unplanned release (UPR-200-W-19). : -~

The U Plant wastes in«,luded,' from 1952 to 1957, cell drainage from the 5- 6tank in the 221-U Canj(on
Bulldmg and waste Em:n the 224-U Concentration Fa,c111ty untﬂ the Uranium Recovery Process

.Operations were shut down aid; from July 1957 through May 1967 224-U Concentration Facility and

Equlpment decontam.manon waste and reclamation waste from the 221-U Canyon Buﬂdmg

. In ‘the spnng of 195 3 orgamc wastes and cell drainage from the tributyl phosphate process in 221-U and

waste from 224-U overﬂowed to'the ground by way, of the 241-U-361 Settling Tank risers and thie

'216-U-1 and 216-U-2 Crib vents. Contamination readmgs ofll 5 rad/h at a distance of 7.6 cm (3 in)

Were reperted over an area of approxlmately 4. 6 m (50 flz)

In 195 ; decontammatton was attempted The area was backﬁlled, delineated by a wooden fence, and
posted with Radiation Zone signs. In 1992, the area was surface stabilized by s¢raping the contaminated
surface soil and consolidating it near the 241-U-361 Settling Tank. The contaminated soil was covered
with 46 to 61 cm (18 to 24 in.) of clean backfill. The surface surrounding the 241-U-361 Settling Tank
was covered with a stabilizer. In 1994, contamination was found on the surface agam presuma.bly caused

by insect intrusion. R R

Apprcxnnate]y 105,992 L (28 000 ga.l) of waste sludge and 379 S ( 100 gal) of supemate are belzeVed to
remam in ther tank & _ il

g,

1. 3 CONTAMINANTS

A list of contaminarits of potential con¢ern (COPC) was developed for the 200-UW-1 OU waste sites first
by identifying all the possible contaminants, based pnmanly on historical process operation mfonnatlon
This relatively large list of COPCs then was evaluated to exclude contaminants based on sampling data - -
(i.e., remedial investigation data), practical factors (e g., short radionuclide half-life, process knowledge) -
and risk information (i.e., toxicological criteria or low/absent risk). Table 1-2 presents the final COPCs

list with the excluded contaminants removed from the list. Additional details regarding the COPC list can

‘be found in D&D-28702, Data Quality Objectives Summary Report for the 241-U-361 Settling Tank.

2. 200-UW-1 OU Costaininants'of Poteritial Conéern. ~ ~ =~ "~

Americium-241

1,4-Dichlorobenzene _ iy '

2-Butanone o et e | Mercury. o Cesium-137
2-Chlorophenol A g iy Methylene ch]onde P R Cobalt60
Acenaphthene ' Nickel ~ 1 | Buropium-154
Acetone ' Nitrogen as Nltrate Europium-155
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: TabIe 1-2 200 UW 1 OU Contammants of Potentlal Concem

= Nltrogen aletnte g S \Neptlmium23‘7

Barjum : | Normal paraffin hydrocarbon " Plutonium-238

Benzoic acid | Pentachlorophenol | Plutonium-239/240
| Bis (2-ethylhexyl) phthalate Pyrene Strontium-90,

Bromomethane Se]emum i . | Technetium-99

Cadmium | silver B ‘Uranium-233/234 -

Carbon disulfide Strontium (metal) | Uranium-235

Chloride” - ! | % g : Sulfate ‘ " | Uranium-238- -

ChIorOmethane - | Tetrachloroettiene *

Copper e s [TPHE Kevoutne

Di-n-butylphthalate : Toluene

Fluoride £ 3 . v | Tribityl phosphate

Hexane =~ = 7 U Uramum(metal)

Hexavalentchromum | PCBs i - . .

Asbestos '

COPC contammantofpotent:alcencem g ISR TR TR T S R TR TR 2 S
" PEB polychlorinated biphenyl. - T {e

TPH = total pefroleum hydrocarbons

1.4 DATA QUALITY OBJECTIVES
* EPA/600/R-96/055, Guidance for the-Data Quality Objectives Process, EPA QA/G-4, as amended, was -/
used to support the development of this SAP. The data quality objective (DQO) process is a strategic

planning approach that provides a systematic process for defining the criteria that a data collection design
should satisfy. Using the DQO process ensures. that the type, quantity, and quality of environmental data

used in demsmn—makmg will be appmpnate for the mtended apphcatmn

; .
1 .

.Tlus sect;lon summarizes the key outputs resultmg from the Implementatlon of the seven—step DQO
process. For additional details, refer to D&D-28702 Data Qualuy Objectzves Summary Report for the

241 U 361 Settlmg Tank.

1 4. 1 Statement o£ the Problem

Data are needed to support waste deslgnatlon of the contents of the 241—U-3 6 1 Sett]mg Tank. Data WIH
* e requtred to ensure comphance Wlth the recewmg faclht[es waste acceptance criteria.

1 4 2 ])eclsuon Rules

Decision rules are developed dm‘mg the DQO process and generally are structured as “TF.. THEN
statements indicating the action that would be taken if a prescribed waste designation condition is miet.
The decision rules correspond to each of the nine decision statements from the DQO (D&D- -28702).
Decision rules incorporate the parameters of interest, the scale of the decision, the action level, and the

resulting action. The decision rules are smnmanzedm Table 1-3.

1-8
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" Table 1-3. Waste Designation Decision Rules.
Decision Rule

If the true populatlon (as estimated by thie maximum rfadiological sample results)* activity of

1 radionuclidss in the sludge or liquid samples is greater than or equal to the disposal facility
waste acceptance criteria limits or criteria for in situ disposal, evaluate alternative disposition

options. Otherwise, dispose of solid waste in an approved disposal facility, or dispose in place.

If the true population (as estimated by process knowledge, or maximum detected sample

2.8 values)" corcentrations of chemical constituents in the sludge or liquid samples exceed the
dangerous, asbestos, or PCB waste limits®, then designate as dangerous, asbestos, or PCB

waste. Otherwise, disposition wastes as nondangerous, nonasbestos, and/or non—PCB waste.

_If the true populétion (as estimated.by any detected sample values) concentrations of
land-disposal restricted materials or underlying hazardous constituents in the treated waste are
equal to or greater than the universal treatment standards and disposal facility waste acceptance
criteria or criteria for in situ disposal, provide additional treatment before disposal. Otherwise,
dispose of solid waste without additional treatment.

‘ 7“ As dctemuned by the waste desighation specialist and the project engineer.
| Y Field observations of fibér counts will be used for ashestos designation. PCB waste will use maximum detectcd sample

DR #

“concentrations.
"~ DR = decision rule. |
PCB = polychlorinated biphenyl.

1.5 GENERAL SAMPLE DESIGN CONCEPTS

One of the primary objéctives accomplished in the DQO is the selection of a statistical or judgmeﬁtal
sample design and associated error tolerances. The waste designation of solid waste for disposal is based
on judgmental sampling because of access limitations and the high cost of sampling and analysis. This is

a low-risk alternative that does not require a statistical sampling design.

Based on the DQO process (D&D-28702), core samplmg and analysis of the tank contents will be

performed. The following sections present basic mformatlon regarding the design of the sampling and

analysis strategy. Added details of the sampling methods will be presented in Chapter 3.0 of this SAP.
: _ r

1.5.1 Method-Based Analy'sis

Method-based analysis avoids 1dent1ﬁcat10n of individual COPCs and instead specifies the suites of
analytical methods that will yield results for the COPCs needed: This method of laboratory analysis tends
to provide an umbrella effect in that analyses are provided for the COPCs, as well as for any related
constituents. Method-based analysis will be performed for all liquid and sludge samples analyzed for the

241-U-361 Settling Tank.
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20 QUALITY ASSURANCE PROJECT PLAN

The quality assurance project plan (QAP;P) establishes the quality requirements for environmental data
collection, including sampling, field measurements, and 1aboratory analysis. This QAPjP complies with

the requirements of the following:
* DOE O 414.1C, Quality Assurance
« 10 Code of Federal Regulations (CFR) 830, Subpart A, “Quality Assurance Reqmrements”

. EPA/240/B 01/003 EPA Requ]rements for Quahty Assurance iject PIans for Environmental Data
Operations, EPA QA/R-5, as amended. _ b i .

The following sections describe the quality requirements and controls appheable to this investigation.
Cortrelation between EPAJ’240/B-OI/003 (QA/R 5) reqmrements and this chapter is prowded in Table 2-1.

121,201

-oj'ﬁon '

_Problem Definition and Background , 1, 1213
Project Project Task Description - '1'%:’-' e . 110
Management Quality Objectives and Criteria _ 14,23
Training/Qualifications 2.1.2
Documents and Records 26.2.7
Sample Process Design = - - 14,3.1,3.2
.Sampling Methods' ; 1.4,3.1, 3.3, Table 3-1
‘Sample Handling and Cu.stody .| 2.4, Table 24, 3.4
" | Analytical Methods : "~ | 2.3, Tables 2-2 and 2-3
Quality Control- - - - sswen = 2 2:2.3; xTable 3-1
| Dt Ganatation “Insiltrument/Eqmpment Testing, Inspeetlon 2 3 1
and Acauisition |0 Maintenance.. ... .. it et
quisitic :
- Hieey Inslmment/EqmpmentCallbratlon and 1231.25 27
Siochiogos: | A -5 33, 25, 2.
Inspection and Acceptance of supphes and 231
consumables _ i
Non Direct Measurement 1.4, Tables2-2 and 2-3
b Data Management / 2.6
| Assessment and | Assessment and Response Actions o) A T D om
Oversight Reports to Management A und 253 -
Data Validation | 1222 Review, Verification and Vahdatlon 3 P
and Ussbility . Verification and Validation Methods 2.7
Reconciliation with User Requirements 28

EPA = U.S. Environmental Protection Agency
QA = quality assurance

Quality requirements for conducting sampling and analysis are described mHEmford )inab)i‘iéﬁl Services
Quality Assurance Requirements Documents (HASQARD, DOE/RL-96-68). Nonconforming items,
* activities, or conditions that do not. conform to requuements spemﬁed in this SAP or reference herein will

2-1
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be controlled to prevent inadvertent use or documented with appropnate cautions. All act1v1t1es
(sampling and analysis) will be perfonned using approved methods/procedures/work packages that are
written in accordance with approved operational and laboratory QA plans, consistent with the

requirements of this SAP

= g

All éampling and analysis activities conducted in accordance with this SAP will be performed by -
qualified personnel that meet site- and job- spegific training requirements, using properly maintained and

calibrated equipment.

2.1 PROJECT MANAGEMEN T

The following subsectlons address the basic areas of pro_]ect management and will ensure that the
241-U-361 Settling Tank pro;ecf has a defined goal; the part1c1pants understand the goal and the approach

to be used, and the planned outputs have been appropriately documented.

PrOJecth‘askOrgamzatmn e BE Ry - s :

O e $h5 4
The primary contractor, or its approved subcontractor, will be responsﬂ)le for collectmg, packaging, and

sh1ppmg sludge a.nd other m;;d;a samplgg to ;h i l;ory. The pIO_]BCt ‘organization, in regard to ‘
i descri bsections that follow anid is shown graphicaily in’

I3 ovemlght role within -

DOE—RL
fi
Waste
Remedmuon
\
Director
TS Ay © 200-UW-1 OU- e
i ’ : Project Manager ' |- &I&chulatorySupport
Quality Assurance n Héaiﬂi&Safety =l Field Construction’ EL gt E.nvmmmenta.l
] cumes | e e Manageras, s gt one t Compliance
7 Officer
] :
- Sampling Coordinator
Waste
l F ... - -Management
" Sample Analysis Field = | | Sample&Data |
2 Samplers . Management -
Figure 2-1. Project Organization.
211 d Waste Slte Remedlatmn Dn‘ector g ‘ it B .

The Diréctor of Waste Site Remedlanon prowdes overs1ght for aIl activities and coordinates with the
DOE-RL, regulators, and piimary contractor management in support of sampling activities. In addition,

2-2
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support is provided to the Central Plateau Project Manager o énstiré that the work is performed safely
and cost-effectively. 5

2112 200-UW-I Operable Unit Project Manager

The 200-UW-1 OU Project Manager is respons1ble for direct management of samplmg documents and
requirements, field act1v1t1es, and subcontracted tasks ‘The 200-UW-1 OU Pro_]ect Manager ensures that
the Field Construction Manager Samplmg Coordmator Samplers and others responsible for
implementation of this SAP and QAPjP are provided with current copies of this document and any
revisions thereto. The 200-UW-1 OU Project Manager also works closely with the Quality ‘Assurance
and Health and Safety orgamzahons and the Field Construction Manager to integrate these and the other
lead dlSClpllIleS mn plarnmg and mplementmg the workscopc 'I'he 200 UW iou PrOJect Manager also
coordmates with, and ; ‘Teports 'to DOE-—RL the regulators and pnmary contractor management on all :

sampling actwlttes

2:.1.1.3  Quality Assurance

The Quahty Assuxance Lead i is mamXed to the 200 UW- by OfJ' PI'O_]eCt Mana "r and is responsible for

quahty assuran(:e (QA) 1ssues on tﬁe pro; ect. AR’ nsﬂ)ﬂlttesf ﬁfélude ove ght of nnplemenfatlon of the
i fdo’ el dng reports SAPs andthe
cff ) 'Eﬁd analysrs actwmes, as appropriate.

d analyses “and other :

pertinent safety d0cuments requfréd by Federal regu.l:«rtton orAbjr mternel pmnarj( confractor work
phcable health

requirements. In addmon Aassrstance is provrded to proLect_ personnel in com%I‘ymg

and safety standards d‘feqmre_rnents Personne ve clothir are coordmated Wlth
Radlologlcal Controls Lead. Ll i '
2.1.1.5 Field Construction Manager T

The Field Construction Manager_has the overall re;ponmbrhtx for_supportmg therSamplmg Coordinator in _
the planmng, eoordt'na ion, ? eciition 'f‘fiel"df i Spo ibl[ltleg al mclude chrectmg :

In addmon ‘the erId Coustructlon Manager dxrecfs tEe pr ‘ _urement and rnsta]Ianon of rnatenaIs and

equipment needed to support the fieldwork.

2.1.1.6 Environmental and Regulatory Support St

The Environmental and R egu]atory Support Lead is responsible for the performance of EPA’s 7-step
DQO process that, for this pro;ect, tesults in the development of the samplmg desrgn. Responsrbrhhes _
mcIude development and documentatton_ of the samplmg DQOs and SAP WhICh includes the samipling
desrgn and associated presenfatrons and the resolutlon of techmcal tssues Ihe Envnonmental and .
Regulatory Support Lead also supports the Data Quahty Assessment (DQA) process as descn'bed in

Section 2.8.
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2.1.1.7 Environmental Compliance Officer

The Environmental Compliance Officer (ECO) provides technical oversight, direction and acceptance of
project and subcontracted environmental work and deve10ps appropnate mitigation measures with a goal
of minimizing adverse environmental impacts. The ECO also réviews plans, procedures and technical
documents to ensure that all environmental requirements have been addressed, identifies environmental

issues that affect operanons and develops cost effective solutlons, and responds to
envmonmenta]/regulatory 1ssues or concerns ra1sed by DOE RL and/or regulatory agency staff

21.1.8 Samplmg Coordmator . ' :
The Samphng Coordmator s spemﬁc reSponsfbllmes mclude conversmn of the samphng demgn

Coordinator also prov1des ovemght of the Sample and Data Management Orgamzanon and the Field
Samplers, develops and oversees the implementation of the Letter of Instruction (LOI) to the Sample

Analysis Contractor, and oversees data validation. _ g

The Sample and Data Managemgnt Organization selects the laboratories that perform the analyses.
Thxs orgamzat.ton also ensures '

'Arm to Hanforcf Slte mtemal laboratory quahty

‘f~=-$

Hanford Environmental I Inﬁ)rmatzon .Sfystem (I-IEIS), and arranges “for data vahdanon S

"The Field Samplers collect all samples, mcludmg replicates/duplicates and prepare all sample blanks
dmg‘ to the samplmg and analy31s plan and corresponding fi field procedures and werk packages
also ¢ k 1y

ée"Analys-s Organization analyzes saamiss.be ‘the afo

estabhshed nrocedm'es and proriqdes necessary sample reports and explanatlon of results in support of data
validation. . ‘

2.1.1.9 Radlologmal Coiitrols

TheRadloio cal Contr Isﬂ y

ARy

rnizanon fc

technician (RCT) support for all &CthltlcS

2.1.1.10 Waste Management

' proﬁles ‘and other documents that confirm comphance W1th wasté acceptance criteria.

24
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2.1.2 Training Requirements

Typical training requirements or quahﬁcatlons haVe beeén instituted by the primary contractor
management team to meet trammg requn'ements Jmposed by the Project Hanford Management Contract,
regulations, DOE ordets, DOE contractor reqmrements documents American Nanonal Standards
Instltute/Amencan Society of Mechamcal Engineers, Washmgton Admmzsrmz‘xve Code etc. For example:

e Training requiremeants or qualifications needed by sampling personnel w111 be in accordance with
quality assurance requirements.

» The env:ronmenta.l ‘safety and health trammg program provides workers with the knowledge and
skills necessary to safely execute assigned duties. Field personnel typ1ca]ly will have completed the

following trammgbefore startmgwork o) A WD

Occupatlonal Sa.t'ety and Health Admlmstrauon 4(1 hour hazardous Waste Worker trammg and
supemsed 24-hour hazardous waste site expenence mere _ ,

—  8-hour hazardous waste worker refresher traxmng (as reqmred) ‘

T

~ Hanford general employee radlatlon n'ammg

~  Radiological worker trammg

. S T TRt )
A graded approach is used to ensure that workers receive a level of frair g that is commensurate With

their responsibilities and that complies: with apphcable DOE orders and government re gulatxons :
Specmhzed employee tra.lmng mcludes pre-job 1

plan of the day, and facility/worksite orientations.

LTS L pe st RN 17 RELs Be Ll PR SR

22 FIELD QUAL‘[TY"éoNfﬁdt;- A ki

Field quahty control (QC) samples will bé collected to evaluate the potcntlal r cross—contammauon and

to provide information pertinent to field vanabxhty "Field QC for sampling the 241-U-362 Settlmg Tank
will require the collection of field duplicates, trip or field blanks, and equlpment bla.nks The QC samples

and the required frequency for collectlon are described in this section. .

12 SO F ot

2.2.1 Field Duplicates’ ™ =~

Field duphcates prov1de mformanon re gardmg the homogenetty_of the’ sample matnx ‘and its assoclated
contarniniant, and may provide an evaltafion of the precision of the analysis process. Field duplicates will
be retrieved from sample intervals Jusing the same equipment and sampling, techmque Field duplicates
for sample media are co {letted and homo gemzed before bemg divided into’ ‘two' samplés i1 the field.

If volatile organic analyte samples are reqmred, they should be collected before homogenization.

The duphcate samples will be sent to the pnmazy Iaboratoxy ifi the | ‘same mannér that the routine’ site
samples are sent Labelmg of the field dup_ cates Wl]l not d]fferenttate between duphcates and routine -
samples to ensure that the diiplicates are analyzed w1thout bias.’ A nnmmum of one ﬁeld duphcate per P
matrix (sludge and liquid) will be colléctéd éach day of samplmg : '

- Field duplicates will be ¢ ollected with consideration given to the sampling approach and field sample

handhng restrictions. For example, if the sampled material cannot be accessed in the field, alternative
means for measuring field varlabﬂity Wlll be deﬁned m LOIs to the samplmg team and the laboratory

it s
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2.2.2 TField or Trip Blanks

Field or Trip Blanks are collected, conta.menzed and handled in the same manner as the samples.

These blanks can be used to md.tcate sample contarmnat;dn throughout the enttre process (a field blank) or
just the sh1pment process (a trip blank) Field and trip blanks will consist. of sﬂlca sand, or other .
appropnate media, placed in containers and ana.lyzed the same as the samples they correspond with.

A minimum of one field or tnp blank per matrix (sludge and ltqu1d) wﬂl be collected each day of°

sampling.
2.2.3 Equipment Blanks

Eqmpment blanks are collected for any sa.mphng device that is reused. Equipment blanks will be
colléected at a frequency of 1 blank per day per matrix (shidge and hqmd) or 1 blank per 20 samples per
matrix (whichever is more frequent). The field team leader may request that additional equipment blanks

be taken. Equipment blanks will cons1st of silica sand or de-ionized water poured over the
decontaminated sampling equipmént and pIaced in contamers as Idenuﬁed on the proj ject Sampling
Authorization Form (SAF). A single deionized equipment blank per sampling day could be used as a trip
blank if push-mode samplers are used to coIIect both sohd and hqutd samples

Eqmpment blanks w111 be analyzed for the COPCs hsted in Table 1-2

If disposable (i.e., single-use) equtpment is used, equ—:pment blanks w111 not be requlred

Ay 2.4 Preveutlon of Cross-Contammatlon

@ "ﬁaﬁdl{ﬁg botties';Er"equi‘pﬁieﬁt’ﬁiith:dlirty‘. ands or ’g'g@gz* s W e

Improperly decontaminating equipment before sampling or between sampling events.

site and gmdually work towards the

e - Ifpossible, the samphng sequence WIII start with the “cleanest”
n between samplmg sﬂes

- .most contammated site in, order to rmnnm __crsJSS—contanun

' Quahty obj ectxves and cntena for m, ‘asurement data e presented m Table‘, ,2‘ and 2- 3 for a]l analytes
Note that Model Tomcs Control Act (W AC 173-340) standards are prov1 d solely for completeness and
are not used as a basis for waste de31gnat10n The ab111ty to meet the detectlon hm1t requirements is :
dependent on the atnount of sample obtained a.nd matrix mterferences iR

231 Measurement and Testmg Equlpment

Measurement and testmg eqmpment used in the ﬁeld or m the Iaboratory that dlrectly affects the quality

of analytical data will be subject to preventive maintenance measures to ensure minimization of
measurement system downtime. Laboratories and onsite measurement organizations must mamta.m and

2-6
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calibrate their equipment. Maintenance requirements (such as parts lists and documentation of routine
maintenance) will be included in the individual laboratory and the onsite organization QA plan or
operating procedures (as appropriate). Calibration of laboratory instruments will be performed in a
manner consistent with SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods,
as amended, or with auditable DOE Hanford Site and contractual requirements. Calibration of '

radiological field instruments is discussed in Section 2.7.

Consumables, supplies, and reéagents will be r:ﬁewed per SW—84§ re_quirerﬁents and will be 'zg.pbropﬁate
for their use. Note that contamination is monitored by the QC samples discussed in Section 2:3.3.
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_|Americium-241

14596-10-2

335

Table 2-2. Radiological Analytical Performance Targets.

|Americium isotopic — AEA 1 1 £30% 70-130%
|Cesium-137 10045-97-3 23.4 GEA ' 15 0.1 230%™ :70-130%
Cobalt-60 10198-40-0 49 . |GEA 225 0.05 £30% 70-130%
Europium-154 15585-10-1 103 GEA 50 0.1 +30%. "~ 70-130%
Europium-155 14391-16-3 426 GEA . 50 0.1 +30% +70-130%

" [Neptunium-237 13994-20-2 '592°  |Neptunium-237 — AEA 1 1 £30%. 70-130%
Plutonium-238 13981-16-3 470 Plutonium isotopic — AEA 1 Tl +30% 70-130%
Plutonium-239/240 | - PU-239/240 425 Plutonium isotopic — AEA 1 1 £30% “70-130%
|Strontium-90 10098-97-2 225  |Beta counting 2 1  £30% - 70-130%
Technetium-99 14133-76+7 1 Techrietium~99 — liquid scintillation 15 15% +30% 70-130%
Uranium-233/234 | 13966-29-5 1.76 Uranium isotopic ~ ICP/MS 1 1 +30%" 70-130%
Uranium-235 15117-96-1 1 Uranium isotopic — ICP/MS 1 1 +30% 70-130%
Uranium-238 U-238 1.69 Uranium isotopic — ICP/MS 1 1 £30% -70-130%

* The preliminary action level is the lowest regulatory / risk-based value used to determine appropriate analytical requirements (e.g., detectmn limits), wh1ch are
consistent with those presented in DOE/RL-2003-23, Focused Feasibility Study for the 200-UW-1 Operable Unit.

® Precision criteria for batch laboratory replicate sample analyses. ‘Precision criteria for batch laboratory sample replicate and mamx sp1ke rephcate
determinations are only applicable when results are greater than 5 to 10 times the method detection limit.

*® Accuracy criteria for associated batch laboratory control sample percent recoveties. With the exception of GEA, additional analysis-specxﬁc evaluatlons also
are performed for matrix spikes, tracers, and carriers as appropriate to the method.

¢ Because the Tc-99 action level (1 pCu’g) is lower than the standard laboratory detection limit (15 pCi/g), the laboratory will work to reduce the detectlon limit to

better support design-decisions, by increasing the sample size for extraction and/or maintaining a longer scintillation counting time.

® The requested detection limits may not be achievable, based on sample sizes or dilutions required, because of sample activity or concentration of constltuents in

the samples..

" AEA
GEA

alpha energy analysis.
gamma energy analysis.

ICP = inductively wﬁpléd plasma.

MS = mass spectrometry.

L00Z/10 -
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Table 2-3. Nonradiological Analytical Perfoimance Targets.

ton; Asimit

Arsenic 7440-38-2 647 :.L(I__etal.%--GOIl)‘ ~ICP or 6020 TCP/MS' 1mg;g _ 0.5 mg/L £30% 70-130%
Asbestos. - . N/A . ‘N/A G e T TR . T T NIA N/A N/A
Barium - 7440-39-3 1327 |Metals— 6010 —ICP 6r.6020 ICP/MS|': _ 2mg/kg 10.mg/L +30% 70-130%
Cadmium- ~ - [~ '7440-43-9 | “0,8%: | Metals=6010—ICP'or 6020 ICP/MS|*~* 0.5 mg/kg- 0.005 mg/L +30% 70-130%
Chromium (total) | * 7440-47-3 N/A | Metals — 6010 —ICP.or 6020 ICP/MS | -~ 1'mg/kg" ~ 0.01 mg/L +30% 70-130%
Copper . 7440-50-8" | . 21750 |.L .. Metals—6010-ICP ... .|: .1mgkg . 0.25'mg/L. +30% 70-130%
Lead - = ;7. | -7439-92:1. ‘118 | Metals—6010-ICPor 6020 ICP/MS™{"-  * 5 mgfkg- " 0.1'mglt +30% 70-130%
Mercu : : e : = ury — = C o : +3 0-1309
oy i 0 Meroury — 7470 - CVAA N/A 7 0.0005 mg/L 0% 70-130%
: - ' A Mercury— 7471 —CVAA: - - [+ -02mg/kg - Biis st NS =30% 70-130%
Nickel © 7440402-0 130 Metals — 6010 — ICP or,6020 ICP/MS 4 mg/kg 0.1 mg/L £30% 70-130%
: ' : g Metals — 1311/6010 — ICP or , . S5
Selenium | 1782-49-2 . 02, "’BiIIGOZUICPIMS" : 2 mg/kg 2 mg/L *30% 70-130%
Lo S A2 L “ymeg - | - Metals—~1311/6010 —ICP or R = o 1300
S:l:.fer.:. 744.[_(_)-22_-§ 1'3.§ ; 1311/6020 ICP/MS 0.2 mg]};g \ 0.02 mg/L | E30% 70-130%
Strontium- - i | - 7440-24-6 2,920 Metals —6010 ~ 1'mg/kg ™ 0.1 mg/L- £30% 70-130%
Uranium (metal). .. |~ 7440-61-1 32 |.! Uranium total =6020ICB/MS.. | . Imghkg: . | . 0.000EmgL . |, 6 . 30% 70-130%
Chloride ~ NA 1,000 ' Anions—3000-I1C | 2mgkg - 2mg/L +30% 70-130%
Fluoride ° N/A 578 | Anions —300.0 ~IC 0.5 mg/kg - ~0.5mg/L +30% 70-130%
Nitrogen as nitrate - N/A 40 - Anions —300,0-1C 075 mg/kg 0.75 mg/L. +30% 70-130%
Nitrogen as nitrite NA . | 40 i Anions—300.0-IC - ©075mghkg | | 0.75mg/L +30% 70-130%
“|Sulfate ., - A | 000 | S Anions—300.0=1C: » - I 2mgkg | .- 2mglL. +30%. ~70-130%
1,4-Dichlorobenzene| -~ 106-46-7 003 2. | 8270 | 0005mghkg | 0.005mgL *30% 70-130%
2-Butanone 78-93-3 19.6 8260 19.6 mg/kg 19.6 mg/L +30% 70-130%
2-Chlorophenol 95.57-8 0.943 8270 0.943 mg/kg 0.943 mg/L +30% 70-130%

0 "9y ‘YE-9007-TI/HOA
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: e - +-Table 2-3: Nonradiological Analytical Performance Targets. -
Acenaphthene 83-32-9 133 - 8270° "033mgkg 033 mg/L +30% 70-130%
* [Acetone 67-64-1 28.9° 1 8260 0.02mg/kg 0.02.mg/L £30% 70-130%
[Benzoicacid 65-85-0 287 b= LR - “16.5 mg/kg 16.5mg/L_ — +30% 70-130%
e saa R I TR R e - 033 mg/ke 033 mg/L 430% i
-, |Bromomethane 74839 ¢ | 001 e s P 8260y — 0.0lmghkg | - 0.0lmgL — 230% 70-130%
[Carbon disulfide 75-15-0 T e i - 0.005'mg/kg | - -0.005 mg/L - —-230% -70-130%
Chloromethane 74-87-3 0.0165 Rl ks e P e 0.01 mg/kg i 0.01 mg/L " +30% 70-130%
" [Di-n-butylphthalate |  84-74-2 " 156.5 [ +82708. - 3.3 mg/kg 3.3mg/L ~£30% 70-130%
| Hexane 1 7110-54-3 1962 " - T "8260 1.0 mg/kg 1.0 mg/L = +30% 70-130%
. [Methylene chloride’ | - 75-09-2 0,33 1. %3290° € 133 mg/kg 3.3.mg/L +30% 70-130%
. [Normal paraffin ~ |TPH-KEROSENE| e o FE BT . 0 1300
hydrocatbons’ /| TPE-DIESEL | ?,000 i - ... 801D - 5mg/kg 2ng; £30% 70-130%
AT s A cote) RO | D o Pl e i R £30% 70-130%
|hydrocarbons R T e R o ei oo e G e sl o '
*. [Polychlorinated : Sy 002 mefke 1 0023 £309 1300
Ibiohenyls NA N/A [ sos? i 70.02 mg/kg . 0.02 mg;.’L‘ : 30% 70-130%
‘. |Pentachlorophenol* | = 87-86-5 083 1 | 8270 -3.3:mg/kg 33 mglL +30% 70-130%
|Pyrene S 129-00-0 | 655 8270." - - 033mgkg | 033mglL £30% - 70-130%
- "|Tetrachloroethene - | '127-18-4 0:0091 ; 8260 0.005mg/kg |  0.005 mg/L +30% 70-130%
. |Toluene - | +108-88-3 727 N T 0.005mghkg |  0.005mg/L +30% 70-130%
. | Tributyl phosphate 126-73-8 0,18 52 R v R R 3.3m £ 3830 £30% 70-130%
pH CN/A N/A T T ™ T R Y Qe “+30% 70-130%
-|Bulk density N/A__° N/A ASTM D29373 “wt% N/A N/A N/A
“|Moisture content | -~ N/A -~ | N/A "= ASTM D22167 We%'. ] N~ N/A N/A
Particle size : ‘ nd ATy + Gy
22 Wt % N/A N/A N/A
Aitibation N/A N/A ASTM-‘D‘E ; o o :
e - Bt

0 "4y ‘p£-9002-TI/HOA
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P The “Action Level” for the melalus based on total acid soluble mietals, not toxicity charac
e

. [ The list of cornpomds analyzed for quality con&qupurposes are those:eebmmended inEPA §W 845 o

* For waste dlsposal purposes the action levels that npply to'each of the: contaminants of potential coneerq and contaminants of concem are the Resource Comervatlon and Recavery Act ¢ of 1976 waste
designation levels (WAC 173-303; “Dangerous Waste Regulaimps") au(iBI-H-000139 Enviromnmm[ Rmaration DLrpa:aI Fadlio» Waste Acceptance Criurra Analytical data for the contaminants
of concern:will be used to designate the waste streams, and develop waste proﬁles

sti car'!"r-g procedurs by E&’ Methmi 1311,
Tour-digil. EFA methods are :ound in SW-846, Test Mezlma'.sL fbr E’valuan‘ng Solid Waste: P, .rtcul/ﬂhcmlcal Methods, Third Ediﬂan, Final Update II-4, as amended, For EPA Method 300. 0, see
EPA/600/4-79/020, Methods of ChemieatAmlym of Water and Wastes. ForAmencan Society for Testmg and Materials standards;’ ASTM D422, Standard Test Method for Particle-Size Analysis of

Soils; ASTM D2216 Srandard Te.r! Method for Labaratory Derermmmion of Water (Maism Coment.of Soil and Rock by Mas.: ASTM 2937, Standard Test Merhod  for Density of Soil in Place by
the Drive-Cylinder Method.- ¢

¢ Detection limit requirements aretakmfrom DOR/RL;2003-23; FacugadFéaxfb!I:ry Study fomk m-um Operable Unit: = *

® Precision criteria for batch labora.tory replicate matrix spike analyses or- pl1caic sample analyses: Compounds spiked in tho laboratoryeconn'ol sample or matnx splke are those specified in SW-846.

Criteria based on laboratory: shhst.}ca} control limits a are meptable lon criteria for ba;,c.h Iabomtory sample replicate a.ndma.tnx splke replicate dctmmnauons are appheable only when results
are greater:than the esnmatedquantxtanon limit, -

Accuracy criteria for assocxated,batch matrix spike percent recovenes‘"‘Evnknauon based on stansncal conu-ol of labomtury control samples also is performed.
& 'I‘he list of'compounds analymi for quality control purposes are those reeommended in EPA'SW-846;
'I'he requested detection limits’ may not be a.ehxevable based on snmple suLx.s

or dilutions reqmred, beCause of sample actmty Or: mnccnh'ahon of eomwents in the sump[ea
Listed method may be subshl.uted wnh an equ;va!epti ' ra.te_ry—spgci;ﬁc procedure

CVAA =% cold vapor atomxcabsorpnon ; inductivelyfeeuple&ble'sma TN PLM = polarized light microscopy.
EPA . -_*US Environmental Protection Agency. .- not applicable. & - - = © = WAC = Washington Administrative Code.
IC & J,mn chromatography _ mass spectrometry ; S ol - - 2 .

L00TZ/10
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2.3.2 Laboratory Sample Custody

Sample custody dunng laboratory analysis will be addressed in the applicable laboratory standard
operating procedures. Laboratory custody procedures will ensure the mamtenance of sample mtegnty and

identification throughout the analytical process.

2.3.3  Quality Assurance Objective

The QA objective of this plan is to develop 1mp1ementat10n guidance that will prov1de data of known and
appropriate quality. Data quality is assessed by representativeness comparability, accuracy, prec1s1on
and compIeteness The applicable QC guidelines, quantitative target limits, and levels of effort for
assessing data quality are dictated by the intended use of the data and the nature of the analytlcal method

Each of these is addressed in the following sections.

2.3.3.1 Representativeness
Representatlveness is a measure of how closely the results reﬂect the- actual concentrat[on a.nd d1stnbutlon
of the radiological constituents in the matrix sampled. Sampling plan de31gn, samphng techniques, and

sample handling protocols (e.g., storage, preservation, transpoztatmn) have been developed and are:
discussed in subsequent sections of this document. The documentatnonwﬂl estabhsh thatprotocols‘,have

been followed and will ensure sample identification and mtegnty

2.3.3.2 Comparability
Comparabxhty expresses the conﬁdence mth wI:uch one data set can be compared to another

Actual detectlon limits Wlll depend on the sample mah']x
reported as defined for specific samples. SR 5

23. 33 Accuracy

measurements that require chemical separatlons use thls te
For radmnuchde measurements that are analyzed by gat :

2.3. 3 4 Precision

Precision is a measure of the data spread when more than one measu:emeﬁt has been taken on the same
sample. Precision can be expressed as the relative percent dlfferg 2 &
Analytical precision for fixed laboratory analyses are hsted m\Table

% .._\__ i

2.3.3.5 Completeness

Completeness is a measure of the amount of valid data obtamed from the anaIytlcal measurement process

and the complete implementation of defined field procedures

2-12
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- samnple available for analys‘es

,: Because of the sample handhng methods hsted above the sample preservatlon, conta.mers and holdmg‘ e

DOE/RL-2006-34, Rev. 0
01/2007

2.33.6 Detectlon I umts

Detection Imnts are functions of the analytlca.l method used to pr0v1de the data and the quantdy of the

e

2.34 Laboratory Quality Control

The labomtory method bIanks and laboratory control samplefblank spzke are deﬁned in Chapter 168"
SW-846 and will be run at the frequency spcc1ﬁed in Chapter 1 of SW-846 '

24 SAI\IPLE PRESERVATION CONTA]NERS AND HOLDING TIMES

Sample preservatlon c,onhamér and holdmg time' gmdancé is summanzed in Table 2-4. Extra precauttons
nonna]ly are taken for samplmg tanks on the Hanford Site: _The extra precautloﬁs elther Iengthen the txme 3

and transferred to shielded hot cells at the Iaboratory, and sainples ma*f need to be extruded aﬂd
" ._ comp051ted remotely e : :

4

t:me gmdance hsted below may not be apphcable to tlus samplmg actlwty Howevei' efﬁths w1ﬂ b o

o€ irmg and alyzmg tb 5 :amples w111 be contac
de them Wlth a rer_nmder of the forthcommg sampIes and

2-13
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Table 2-4 Sa.miale Preservation, Container, and Holding Time Guidelines.

Radionuclides

Americium-241 1 G/P 10-1000 g None " None " None
Cesium-137 1 G/P 100-1500 g None None None
Cobalt-60" 17| LGP [7100:1500 | None *"None o TR
Europium-152 1:-:0) ZG/P> 100-1500g | - Nome | *None " : "2 None
Europium-154 1 G/P 100-1500'g None None None
Europium-155 o -ky s GRre | 100:1500g. | - - None ,2¢}+ - /Nome: . i |u:. None ,
Neptunium-237 1 G/P 10-1000g |  Nome . None ‘| i None

_G/P 10-1000 g None. . | None None
_ G| 710-1000g | " 'None”™ |~ "Nome | " " Nome .
"G/P_ | 10-1000g | Nome | ’None - _ Nome U

Plutonium-238
Plutonium-239/240
Strontium-90 -

B P T

Technetium-99 ™ ™ -~ |7 | "GP [£710-1000% |~ Noné' * |~ “Nome -~ '|” . " "Nome
Uranium:233/234 -~ v . | +&b 2cf< G/ | 10-1000g% > ' None's . |~ “None  "[.7 ~ "Nome::
Uranium-235 v~ -~ - |'..:1oo| 2GR [510-1000g: |0 None = | %> Nome. |+ = ‘Nome. ..
Uranium-238 . .. . o GIR - |:10-1000g . | ... None. | .None : . .[... None

Nonradionuclides o R o i
Asbestos . 1 | G ¥ 40g. None Cool 4 °C 14 days

Polychlorinated biphenyls | 1 | oG | 120g | Nome | Cool4°C __14/40 days
Volatile organi _analytes BEA, oo o d 25 | Nome” "L CopldecT .U 14 d;iys_' -
Method 8260 R it Il i e (R

Semivolatilé orgamc analytes~ | 71 - [¥7G [*12521000 g [* "None [ Cool4°C |7 14/40 days
EPA Method 8270A , : ; ; P b, By 0

pH — EPA Method 9045 1

..;,r::;r FESl st o SR R

None - None ASAP based on whem

: i dt , water is added to the. - .

) (T T sample at the Iaboratory.
Cool4°C | = T 14/40days
Sl i Gmuﬁs —

Tributyl phospha.te A
. |Inductively coupled plasma' i
metals z

" Nome't ™ |* - 728 daYs

Mercury » o
TPH-D/K ¢ 1 None Cool 4 °C 14 days
300.0° - nitrate oF e None | Cool4°C None established for
. ] ) analysis
353.N °— nitrate + nitrite T None Cool 4 °C 28 days/48 hours after
' E extraction
' | Phiysical Properties * ; i
Bulk density — ASTM D2937 & 1 .| Liner 1000g |- None None: _ None established for
1 analysis
Moisture content — 1 Moisture 250¢g . None None None established for
analysis

ASTM D2216 & tin © ,

2-14
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Table 2-4, Sample Preservauon Container, and Holdmg Tlme Gmdehnes

[ None established for
. analysis

# Optimal volumes, wluch may be adJusted downwarcl to accommodate the possxbihty of retrieval of smal] amount of sem:rple Mmunum sample size
w:lI be defined in the Sampling Authonzaucnl’-‘om
® Mixed samples rmay be obtaired and subrmtt)ed to the analyucal labomtory for analyses for spenﬁc ansly:es mcludmg- Radmnuclxdes 100 gof
sample material for all fadioni.clides (éxcept Tc-99, which requires approximately 10 g éach sample); Chemicals—a 10 g samplé is Tequired for all
inductively coupled plasma analyses, a 10 g sample is required for TPH-D analysis, and 125 g samples are required for EPA Method 8270 analyses
(SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, Third Edition; Final Update IlI-4, as amended).

¢ Where two numbers are indicated witha “/ in between, Lhe ﬁrst number is the nme from sampie coIIectlon to extraction, and the second number is
after exlraetmn thiough analysis: "

4 The analyte is considéred only due to the potentml presence of process chermcaI(s), the presence of motor fuel is not expected

© For Test Method 300.0, see EPA/600/4-79/020, Methods of Chemical dnalysis of Water and Wastes; for Test Methods 353.N, see
EPAJGOO/4-79/020 and EPA!&)OIR 93/100 Methods ﬁ)r the Defmnimztion of Imrgmic Substances in Environmental Swla
f For Am‘ican Soctefy for Testng and Materials staidards? A.STM D422, Standard Test Method jbrParrxdc-Sichmem of Soils; ASTM D2216,
Standard Test Method for Laboratory Deétermination of Water (Moisture) Conitent of Soil arid Rock by Mass; ASTM 2937, Standard Test Method
Jfor Density of Soil in Place by fheDnve—C}Iinder Method.

8 Vﬁsel must be sealed.
" Mettiod may be substituted with an equivalent laboratory procedure. ’

R s

plasnc .

'aG = amber glass. P = = :
ASAP = as soon as possible. TPH-D/K = total petroleurn hymcaxﬂdns-dmelfkeroscne
G = glass. )

2. 5 ONSI’I‘E MEASUREI\IENTS QUALI'I‘Y CONTROL el

The co]lectlon of QC samples for onsﬂe measurement QC is not apphcable to the ﬁeld-screenmg
techniques described in this SAP. Fleld-screenmg instrumentation will be calibrated and controlled

accordmgtpSectxons?? B S T S

%

2.5.1 Assessment/Oversight

‘Routiné evaluation of data qua.hfy described for this projéét wﬂl be documenfed and ﬁled along w1th the
data in the project file. .

252 Assessmeints and Response Action

The primary contractor Reg;ulatory Compha.nce group may conduct random surveillance and assessments
to verify compliance with the requlrements outlmed in this SAP, pro;ect work packages, proCedures, and -

regulatory requirements. i _ _ _ — &

Deﬁc1enexes identified by these assessments will be reported in accordance with emstmg programmauc
requlrements Central Plateau Projects Quality Assurance’ coordifiates the corrective actions/deficiencies
in accordance with the primary contractor QA program. When appropnate corrective acttons Wlll be
taken by the 200- Uw 10U PrOJeet Mauager Y ,

253 Reportsto Mamagement' - 0

Management will be made aware of all deficiencies identified by self-assessments. Identified deficiencies
will be reported to the primary contractor Director, Waste Site Remediation, as appropriate. '

2-15
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2.6 DATA MANAGEMENT gl

accordance with the apphcable progzammatlc rqunrements govemmg data management procedlrres
At the direction of the Project Ma.nager all analytical data packages ‘will be subject to final technical

review by qualified personnel before they are submitted to the regulatory agencies or included in reports.
Electronic data access, when appropriate, will be via a database (e.g., HEIS .or a project-specific .
database). Where electronic data are not available, hard  copies will be provided in accordance with’
Section 9.6 of the Hanford Federal Fac:lzty Agreement and Consent Order (T n—Party Agreement)

(Ecology et al. 2003).

Planning for sample collection and 'ahe-lysis";iiill be in accordance with the progiathaﬁc requirements
govermning fixed laboratory sample collection activities, as discussed in the sample team’s procedures.
In the event that specxﬁc procedures do not exist fora particular work evolution, or it is determined that

additional guidance to comiplete certam. tasks is needed, a Work package W1,11 be developed to adequately
control the activities, as appropriate. Examples of the sample team’s reqmrements melude activities -

associated with the following;:

Chain of custody/sample anaiysis requests

e Project and sample identification for samplmg semees

= Control of certificates of analysis . . ey i

e Logbooks, checklists -
e Sample packaging and shipping.

Approved work control packages and procédures will be uséd to document field radiological

measurements when this SAP is maplemented Examples of the types of documentanon for ﬁe]d

radxologrcal data mclude the folIowmg‘ LSO Py AT g T N, ek che - Pkl
; i o L) TR DM Loy il T ORI L s e '“.~.‘ ,.'. 3 [ % g vl L

Instructions regardmg the minimum requirements for documenting radmlogmal controls mformahon :
as per 10 CFR 835, “Occupational Radiation Protecl:lon”

: Instructlons for managing the Idenhﬁcqhon, ereauon review, approval storage transfer and retrieval
of primiary contractor radlologlcafl récords

The minimum standards and practices necessary for preparmg, performmg, and reta.mmg
radlologcal—related records

The ihdseﬁillaﬁoxi. of personnel on the 'déifeiédﬁ;égtéd implémentation of sample plans

The reql.urements associated with preparing and transportmg regulated Inatenal

2.6_._1} Resolutlon of Analytlcal System ErrorS, J

Errors reported by the laboratories are reported to the Samplmg Coordmator, Who lmtxates a Sample
Disposition Récord in accordance with primary contractor procedures. This process is used to document
analytical errors and to establish resolution with the Project Manager. In addition, the primary contractor
QA receives quarterly reports that prowde summaries and summary statistics of the analytical errors.

.......
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2.7 VALIDATION AND VERIFICATION REQUIREMENT

No third party validation is réquired for analyses in support of waste designation. Validation will consist
of verifying instructions in the LOI are met, including required deliverables, requested versus reported
analyses, “outlier” data, and transcnptlon errors. Validation also will include evaluating and qualifying
the results based on holding times, method blanks, laboratory control’ sa.mples laboratory duplicates,
“outlier” data and the potential for sample re—ana.lys1s (provided sufficiént sample exists to run the sample
again), and chemical and tracer recoveries, as appropriate. No other vahdaﬁon or calculatmn chiecks will

be performed.
Field iIiSt'rﬁmentatioh' calibration, and QA ch‘e'cks' will be pérfdmied in' accoi'da.rzce with the followmg.

e Calibration of radmlogwal field mstruments on the Hanford Srte 1s performed under confract by
Pacific Northwest National Laboratory, as spec1ﬁed in their | program documentatlon andfor per

manufacturer specifications.

Daily calibation checks w111 be performed and documented for each mstrument used to eharactenze
areas that are under investigation. These checks will be made on staridard materials that are
sufficiently like the matrix under consideration that direct comparison of data can be made.
Analysas times will be sufficient to establish detection efficiency and resolutron Some mstmments
require calibration twice daily, once in the morning prior to field screemng, and ODCe at the :
conclusion of the day to evaluate for potential instrument Mg A

2.8 DATA QUALITY ASSESSNIENT -

The DQA process compares completed ﬁeld sampling activities to those proposed in correspondmg _
samphng doéiments dnd prowdes an evaluatlon of the resultmg data. The purpOse of the data eva.luatlon
is to détérming tative da '
the project DQOs: The EPA DQA'process EPA/600/R- 96/084 Ghzdance for Data Quahty Assessment,
1dent1ﬁes ﬁve steps for evaluatmg data g n'erated from tlns pro_]ect, as summanzed in the followmg

37 “s ¥

Step 1. Review Data ()uallty Objectwes and Samplmg Des1gn ThlS step requires'a comprehenswe
reviéw of the sampling and analytical requrrements outlined in the prOJect—spemﬁc DQO summary report

and SAP. s

Step 2. Conduct a Prellmmary Data Revlew In tl]lS stepf, a companson is made between the actual
QA/QC at:h_iev (e.‘ g., de limits, preézslon ‘accliracy, completeness) and the réquirements
detemnned durmg the DQO.‘ Any significant deviatlons will bé docuniented.” ‘Basic statistics will be
calculated from the analytlcal data at tFus pomt mcludmg an evaluatton of the dlsinbutlon of the data.

Step 3. Select tﬁe Statlstlca Tests. Usmg the data evaluated in Step 2 select appropnate stat[stlcal
hypotliesis tests ot gmplucal data analyses and Justlfy tlus selectxon o

Step 4. Venfy the Assumptmns Assess the va]1d1ty of the’ data analyses by determmmg if the data
support the underlymg a:sumptlons necessary for the analyses or if the 'data set must be modified
(e.g., transposed, augmentéd with additional data) before further ana.lys:s Ifone of more assumptlons is

questioned, return to Ste:b 3.

Step 5. Draw Conclusions from the Data. The analyses are applied in this step, and the results will be
used to select among four possible outcomes for each COC. '
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2.9 TECHNICAL PROCESSES AND SPECIFICATIONS (

Sampling and field measuremerts will be conducted according to the following approve,d Work ProCesses.

‘Sample Locatlon Sample locat10ns are lumted to avaﬂable tank risers that are of sufﬁc1ent diameter to
allow passage of the samphng equipment. It is anticipated that one riser on either side of the tank will be
the chosen location for core sampling. This will ensure that the sampling vehicle will not have to rest on
top of the tank. Changes in sample location that do not aﬂ‘ect the DQOs will require approval by the |

200-UW-1 OU Project Manager.

Sample Identification. The Sample Data Tracking System database will be used to track the samples
through the collection and laboratory analysis process. "The HEIS database is the repository for the
laboratory analytical results. HEIS sample numbers -will be issued to the sampling organization.

Each sample will be 1dent1ﬁed and 1abe1ed with a unique HEIS sample number, The sample location,
depth, and correspondmg HEIS numbers will be documented in the sampler’s ﬁeId logbook

Each sample container will be labeled with the follomng mformanon usmg a waterproof marker on
firmly afﬁxed water—res1stant labels ‘ S s

i

,. I_IEISnumber ; - . . - = ‘= .-‘ _I'.‘:..:'L. .‘ e b b ; .,»,
. Sample coﬂecnon date/tlme e i
e  Name/initials of person collectmg the sample

e Analysis required
e Preservation method, if applicable. ' ; ( ,

291 Fleld Sample Log
.All mformauon pernnent to ﬁeld samplmg a.nd analysm wﬂl be recorded m ﬁeld checkhsts and bound

'1dent1ﬁcat10n 1ransfer protectmn storage retentlon retrleval and d13p031t10n of records also w:lI be

o Taits

fﬂllowed - O T R L BERE R U ST

2.'9."2“ s:iiiipné CuStody r
. The custody of samples will be mamtamed ﬁ'om the time, that the samples are ¢ ]lected until the ultimate

in th 't'leld at the time
ory (ina cooler or shlelded
pe will be used to, seal the

coclers or other slnpment contamers The analyses requested for each sample will be indicated on the
accompanying chain-of-custody form. Chain-of-custody procedures will be followed throughout sample
collection, transfer, analysis, and dlsposal to ensure that‘s, Le,mtegnty 1 _'maintamed Each time that

- the responsibility for the custody of the sample changcs thé new and previous custodians will sign the
record and note the date and time. The sampler will make a copy of the signed record before shlppmg the
sample and wﬂl transmit the copy to SampIe and Data Management within 4$ hours ‘of sh1pp1ng T
A custody seal (i.e., evidence tape) will be afﬁxed to the 11d of each sample container. The contamer seal

will be inscribed w1th the sampler’s initials and the date.
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2.9.3 Sample Containers and Preservatives

Level I EPA precleaned sample containers normally are used for samples collected for radiological
analysis. Container sizes may vary, depending on the laboratory-specific volumes needed to meet
analytical detection limits. If, however, the dosé rate on the outside of a sample container or the curie
content within the sample exceeds levels acceptable to the laboratory, the sampling lead can send smaller
volumes to the laboratory after consultation with Sample and Data Management to determine acceptable
volumes. Preliminary container types and volumes are identified in Table 2-4. The final container type
and volumes will be provided on the SAF. Because the sludge will be sampled using a core sampler, the
core segments likely will be shipped to the laboratory in the sampler itself. This will preclude the use of
the sample containers listed in Table 2-4. Sample containers and preservatives will be used at the -
laboratory following extrusion of the core segments from the samplers.

2.9.4 Sample Shipping

The radiological control technician will measure both the contamination levels on the outside of each
sample container and the dose rates on each sample container before it is shipped to the 222-S Laboratory,

ot approved alternate laboratory®. The radiological control technician also will measure the radiological

activity on the outside of the sample container (through the container) and will document the highest
contact radiological reading in millirem per hour. This information, along with other data, will be used to
select proper packaging, marlang, labeling, and shipping paperwork in accordance with U.S. Department
of Transportation regulations (49 CFR, “Transportationi”) and to verify that the sample can be received by
the analytical laboratory in accordance with the laboratory’s acceptance criteria. The sampler will send

_ copies of the shipping documentation to Sample and Data Management within 48 hours of shipping.

* The samples taken from the 241-U-361 Settling Tank are expected to be highly ra.dloactlve the samples
are expected to be analyzed at the 222-S Laboratory. The 222-S Laboratory is a high-radiation capability
laboratory with its own procedures. This laboratory operates in accordance with HASQARD, and
performs its own performance evaluation testing. If the radiation levels are lower than expected, an
environmental laboratory may be selected for some analyses. If an environmental laboratory is chosen it

- will require compliance with HASQARD, and based on data usage may require state accreditation.
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3.0 FIELD SAMPLING PLAN

3.1 SAMPLING OBJECTIVES

The field sampling plen identifies and describes the sampling and analysis activities being conducted to
support waste designation of the 241-U-361 Settling Tank contents. The field sampling plan uses the
sampling approaches developed in the DQO process (D&D-28702) as the basis for the site-specific
sampling plan presented in the following sections. The overall sampling strategy is outlined in Table 3-1
and graphically depictsd in Figure 3-1. Minor changes to the field sampling plan may be made in the
field by the 200-UW-1 OU Project Manager. Changes to the field sampling plan that affect the DQOs
will be reviewed and approved by DOE-RL, EPA, and Ecology prior to implementation.

3.1.1 Waste Designation Sampling

Waste designation sampling is performed to provide data to support the waste designation process.
The generator, with coordination from the waste management representative, is ultimately responsible for

proper waste designation. The waste designation sampling objectives for material in the
241-U-361 Settling Tank are to determine the followmg attributes:

- If sludge meets the ERDF waste acceptance criteria (BHI-00139)

- If characteristic waste codes apply (WAC 173-303-090)

If the waste meets the definition of a toxic dangerous waste (WAC 173-303-100)

If thc waste meets the definition of a dangerous persistent waste (WAC 173—363-100)

If the waste is regulated due to concentrations of PCBs (40 CFR 761)
- If the waste is regulated due to as_!}eStos content (40 CFR 61 Subpart M).

3.1.2 Potentially Ap plicable Nohdestructive Analyses

&

Several nondestructive analysis techmg[ues have been identified that are available at the Hanford Site and
potentlally are applicable to examination of the 241-U-361 Settling Tank. These techniques, any of

which could be used, include the following:

Passive Gamma Logging. This down-hole analytical techmque can detect low concenfxatlons of
Pu-239 and Am-241

Neéutron Moisture Logging. This down-hole analytical technique can quantify the moisture content of
the sludge

o  Passive Neutron Monitoring. This down-hole analytical technique provicics quantitative .
determinations of transuranic element concentrations. The technique can measure concentrations of -
transuranic elements to approximately 100 nCi/g

e Xenon Daughter Products Monitoring. This analytical technique provides an indication of the

preserice of transuranic elements.

By collecting logging data in a series of small depth increments, a relatively high-resolution profile of
sludge characteristics may be generated using a combination of the down-hole techniques. The ability to
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apply these tools to the 241-U-361 Settling Tank requires that ﬁ clean and dry pipe be inserted vertically
into the sludge.

The xenon monitoring technique mvolves collection of a relatively large amount of headspace vapor for
analys1s This technique could be performed during the health and safety samplmg phase of this project.
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Table 3-1. 241-U-361 Settling Tank Sampling Design.

«

Visual Place lighting and video camera into tank head space through an existing tank riser or manholé. | None; video recording of tank

inspection of Tl d depth of slud 6, interior and contents will be
stimate statc of the tank inte: te| d pre absence :

tank'cont_ents | of supernate layer. - ¢ A 3 By W st i Yo performed per an approved

and interior work package.

structure. b2 :

None Radiological . | Collect vapor samples from tank headspace through an existing tank riser or manhole. Tank headspace vapor samples | Hydrogen, light

and chemical ; St will be collected per an ases, total volatile
Collect dose rat fr 3 P gases,
| data from tank ect dose rate readings from interior of tank whep opened. sptorved Louith fnd vty e

headspace plan. lower explosive
vapors for : . limit, ete. Specific
health and T doge i il b constituents to be
s collected using a . :

ety purposes. project-specific radiological m:ln'nore.d will be

' work plan and standard site v : ined in the health
field radiation detection and safety plan.
. equipment.

Sludge | Radiological Passive gamma logging, neutron moisture logging, passive neutron monitoring, and/or xenon Collect one-full-depth core All radiological and
and chemical daughter products monitoring may be used i in conjunction with laboratory analysis to sample of the tank sludge from | chemical constituents
data for waste characterize tank contents. an accessible tank riser. Full listed in Table 1-2.
designation for - depth core sample should equal
wiiets dugonl. Remove core sample segments from tank. : appecximistely’S sl

thrude core sample segments at 222-S Laboratory, or approved alternate laboratory. segments.

osi sample material from each vmble stratlm(xf they emst) . ¢ g Additional full-depth core
Pe:_f rm method-based analyses for radzologlcal and chemical analytcal methods listed in sample(s) may be collected at
Bs the dlscrauon of the 200-UW 1
i i ‘ i ou pmject manager
Collect QC samples per
? a1 } eid et et w el e e Section 2.2 of this plan. -
; 3 e i ' A,

0 "%y ‘PE-900C TI/HOA
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Table 3-1. 241-U-361 Settling Tank Sampling Design.

Liquid | Radiological
and chemical
data for waste
designation for
waste disposal.

Passive gamma logging, neutron moisture lugging, passive neutron monitoring, and/or xenon
" daughter products monitoring may be used in conjunctmn thh laboratory analysis to

characterize tank contents.
Collect liquid samples (if present) from/the supernate layer over the sludge

' Remave core snmple segments from txmk.

Extrude core sample segments at 222-8 Laboratory, or approved alternate laboratory,

- | Collect hqmd (Lf present) from each of the core sam_ple segments dunng extrusmn.

'Perform method based analyses for radmloglcal Sl Shemioul analytical methods listed in
i Tables 22 and 2:3.

Myt A e ' L

'Photogmpmc documentauan of the samphng acuvmes may be used for documenta‘aon
Pufposes £

A

| Collecta minimum of 1 bottle

per sample segment during
core segment extrusion.
Collect a minimum of 2 bottles

from the supernate layer over
the sludge.

Collect QC samples per
Section 2.2 of this plan.

A!.lmdiological 7
chemical constituents
listed in Table 1-2.

e
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Figure 3-1. 241-U-361 Settling Tank Sampling Strategy.
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3.1.3 Push-Core Sampling

A tank vent riser will be selected for the collection of a ccrf.',r sample from the sludge.: One full- depth
push-core sample will be collected using existing equrpment and the procedures used by the Tank Farm
Contractor to sample single- and double-shell tanks. Because the sludge is assumed to be uniformly
layered across the tank, the location of the core sample (i.e., which vent riser will be utilized for sample
access) will be determined by the Tank Farm Contractor samphng organization and the 200-UW-1 OU

Project Manager based on physical constraints in access.

Based on core samplmg at the 241-Z-361 Settling Tank, the core segments will be 48.3 cm (19 in.) long
with a 6.5 cm” (1 in®) cross-section, which results in approxrmately 320 mL (480 g) of sample
volume/mass. For purposes of planning, eight segments are estunated for a full depth-core. This will be *
adjusted depending on the actual depth of the wasté.  The sludge will be cored'to the bottom of the tank.
Previous sampling at the 241-U-361 Settling Tank indicated that the sludge had the consistency of soft
mud; therefore, it is assumed that reaching the bottom of the tank will not present a problem. However,

- removing a fully intact sample to the surface out51de of thc tank may be a challenge due to material

sloughing.

Before sampling begms a local background actmty readlpg w111 be talcen at the location selected for
sampling. Field screeumg will be used to identify det Bﬂle:radlologcal contamination, adjust sampling
points if needed, assist in determining sample shipping requirements, determine eqmpment/personnel

decontarmuahon needs; and support worker health and sﬁfcty monitoring.

‘,\.
S 8
F % o gpnd

¥ 1 4 Extrusmn ofthe Core Segments S ; e il ‘ (

Itis anhc1pated that the core segments will be extruded at the 222—S Laboratory (or approved alternate
laboratory), using the Iaboratory s existing procedures ‘These procedures include extensive
documentation of each stratum, including thickness, and ‘videotaping of the extruded material.

Each segment will be extruded from the core sanipler. L1qu1d from each segment will be drained and
placed, at a minimum, in one bottle per segment, dependmg_o_n the volume:of the liquid. Sludge will be
separated into strata in the presence of the 200-UW-1-OU Pro_]ect Manage,r or other appomted
representative. Each stratum will be kept in separate conta _"pnor to composmng material from each
stratum for analysis. Details of the container types store J'peratures and holdmg times are d1scussed ‘

in Table 2-4 of this SAP.

315 Initial Alpha Analyses |

Two subsamples from each stratum will be collected for totdl alpha analysis. However, if nondestructive

analyses are used to identify the horizontal strata that contam transuranic isotopes in concentrations

greater than 100 nCi/g, only those strata will be sampled for total alpha analysis, for confirmation

- purposes. The total alpha analysis result will be used to verify. whether isofopes are present in
conceni:ratlons greater than 100 nCi/g. This mformahon also will be used to guide compositing of the

strata for subsequent radiological and nonradiological ana'{yses hid

3 1. 6 Compositing

The laboratory Wl]l create the composxte by taking the same volume percentage of samples from each

stratum and combining them for a weighted average composite sample. The composite sample then will

be homogenized before the analyses listed in Tables 2-2 and 2-3 are performed on each composite. -

Subsamples of the composites will be archived until the analyses and data assessment are completed. - : (

3-6



DOE/RL-2006-34, Rev. 0
01/2007

Supernates collected {rom the segments will be composited by taking the same volume percentage of
sample from each core and combining them for a weighted average composite sammple, assuming that
sufficient supernate volume exists.. The composite sample then will be homogenized and analyses are
performed for the metals and other organics, volatile organic compounds semlvolatlle organic -
compounds, and radlonuchdes in Tables 2-2 and 2—3 For planmng purposes, it is assumed that two
cornposﬂe supemate sampIes along w1th the appropnate QC samples will be analyzed. If insufficient
supernate is collected, the metals and radionuclide analyses will be performed preferentially.

3.1.7 Media Sampling and Analysis

For the 241-U-361 Settling Tark, samples will be collected from the tank to establish the maximum
concentrations of the contamination. The number of samples collected for a focused design will be
determined judgmentally. Because of the geometry of the tank, the lack of a mixing mechanism within
the tank, and the lessons leared from sampling/characterization activities at the 241-Z-361 Settling Tank
(Hampton and Miller, 2001), the sludge in the 241-U-361 Settling Tank is assumed to be layered
uniformly. Therefore, it is assumed that one full-depth core sample from an existing tank riser will
provide representative data that can be used to designate the tank contents for waste disposal.

3.2 SAMPLING LOCATIONS AND FREQUENCY

Table 3-1 lists the sampling techniques and the samples required for the 241-U-361 Settling Tank project. -
Table 3-1 also summarizes the number of samiples required for each location or medium. ‘

3.3 SAMPLING PROCESSES

The sampling processes will be consistent with the requirements outlined in the Tri-Party Agreement
Action Plan, Section 7.8, “Quality Assurance” (Ecology et al, 2003), and the QAP;P (Séction 2.0 of this
SAP). The project will use the Tank Farm Contractor’s tank sampling organization or other approved
sampling organization to perform the sample collection associated with the 241-U-361 Settling Tank
project. The approved sampling organization will perform the sample collection activities in accordance
with their existing procedures for sample collectlon collection equipment, and sample handling.

3 4 SAMPLE MANAGEMENT

Samiple and data maragement activities will be consistent with the prime contractor QA program and the
QAPjP (Section 2.0 of this SAP). Sample preservation, container, and holding-time requirements will be
documented on a chain-of-custody form / SAF in accordance with SW-846 and the specific analytical

method prepared for specific sample events.

Because the core segments will be shipped to the laboratory within the sampler, sample preservation,
container, and holding-time requirements may not be met for all analyses. However, efforts will be made
to-minimize the duration between samipling and analysis of samples. As stated previously, the receiving
laboratory will be given a minimum of a weeks’ notice prior to sample shipment to the laboratory.

3.4.1 Sample Custody

All samples obtained during the projéct will be controlled from the point of origin to the analytical
laboratory, as required by SW-846 and the QAPjP (Section 2.0 of this SAP).

3.4.2 Sample Packaging and Shipping ‘
Sample packaging and shipping are addressed as described in Section 2.9. -
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343 Field D‘ocumentaﬁd:i

Sample preservatlon and contamer dctaﬂs wﬂl be documented on the Cham—of Custody Form/SAF in

accordance with the requnements specﬁied in SW-846 and the QAP]P (Sectmn 2.0 of this SAP).

~ As noted in Secﬁon 34, sample preservation, contamer and hold- time requireménts may not be met for
all analyses, based on the manner in which the samples are sh1pped to the laboratory. Any deviations

from SW-846 will be doéumented on the SAF.
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4.0 HEALTH AND SAFETY

All field operations will be performed in accordance with prime contractor health and safety requirements
outlined in an approved 241-U-361 Settling Tank health and safety plan. In addition, a work control
package will be prepared that will further control site operations. This work package will include an
activity hazard analysis, and will reference applicable radiological control requirements.

The sampling processes and associated activities will take into consideration exposure reduction and
contamination control techniques [(e.g., ALARA and Integrated Safety Management System (ISMS)] that
will minimize radiation exposure to the sampling team, as required by minimum requirements established
by 10 CFR 835, and provide the basis for consistent and uniform implementation of rad1010g1cal control

requirements.

Health and safety personnel will use data collected during the activities addressed in this SAP as input to
determine exposure levels to workers and to conduct health and safety assessments during all field

activities, in accordance with the health and safety plan.
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5.0 MANAGEMENT OF WASTE

All waste generated by sampling activities will be managed in accordance with the waste management
portion of an approved waste control plan. Unused samples and associated laboratory waste for the
analysis will be dispositioned in accordance with the laboratory contract and agreements for réturn to the
project site. Pursuant to 40 CFR 300.440, “National Oil and Hazardous Substances Pollution
Contingency Plan,” “Frocedures for Planning and Implementing Off-site Response Actions,” Ecology
Project Manager approval is required before returning unused samples or waste from offsite laboratories

(as applicable).
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