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1.0 INTRODUCTION

D The 100 Area of the Hanford Site has been divided into 25 Resource Conservation and

Recovery Act (RCRA) Past Practice and Comprehensive Environmental Response Compensa-
tion and Liability Act (CERCLA) operable unit (OU) sites based mainly on location. These
sims am very similar in the types of contaminants expected and methods of disposal used.
The Hanford Site Past-Practice Strategy (DOE/RL 1991a) and the Hanford Federal Facility
Agreement and Consent Order Change Package (Ecology et al. 1991) define an aggrbgate
approach to the 100 Area that would evaluate groups of sites based on their similarity, instead
of their location or OU designation. This approach supports integration of RCRA and
CERCLA units as demonstrated in the 1994 Hanford Federal Facility Agreement and Consent
Order revisions.

Remediation alternatives have been developed and screened in the 100 Area Feasibil-
ity Study Phases I and H (DOE/RL 1993a). Currently, treatability data is needed to support
Phase HI, Detailed Analyses. The Treatability Study Program Plan (DOEIRL 1992) outlines
treatability studies to support remediation of the 100 Area. This plan discusses the near-term
need to test excavation and sorting systems to support waste excavation and disposal.

The Hanford I 18-B-I Burial Ground Treatability Study has been required by milestone
change request #M-15-93-04, dated September 30, 1993. The change request requires that a
treatability test be conducted at the 100-B Area to obtain additional engineering information

ID for remedial design of burial grounds receiving waste from 100 Area removal actions.
1.1 PURPOSE

This treatability study has two purposes: (1) to support development of the Proposed
Plan (PP) and Record of Decision _ROD), which will identify the approach to be used for
burial ground remediation, and (2) to provide specific engineering information for receiving
waste generated from the 100 Area removal actions. Data generated from this test also will
provide critical performance and cost information necessary for remedy evaluation in the
detailed analysis of alternatives during preparation of the focused feasibility study (FFS).
This treatability testing supports the following 100 Area alternatives: (1) excavation and
disposal, and (2) excavation, sorting (treatment), and disposal.

1.2 SCOPE

This treatability investigation focuses on the feasibility of excavating, analytical
screening, and handling waste materials in the 118-B-1 General Purpose Burial Ground. The
118-B-1 Burial Ground consists of approximately 20 trenches in a 7-acre parcel. The test
plan integrates the Streamlined Approach for Environmental Restoration (SAFER), a U.S.
Department of Energy (DOE) initiative based on both the Data Quality Objective (DQO)
process and the observational approach. The tri-parties, consisting of the DOE Richland
Operations Office (DOE/RL), the U.S. Environmental Protection Agency (EPA), and the State

CVOR54/135.WP5 1-1
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ofWashingtonDepartmentofEcoiogy(Ecology),haveendorsedthistrialapplicationof
SAFER at Hanford to identify data needed to support the decisions to be made and to opti- rill
rnize the management of uncertainty during data collection and engineering. This test plan is II
the first at Hartford to use the SAFER approach.

Sixscopingmeetingswereheldby thetri-partiesbetweenJanuary13andFebruary15,
1994,todefinerequiredtreatabilitytestDQOs anddataneeds.The scopeofworkagreement
andtheDQOs resultingfromthesemeetingsareincludedinAppendixA. TheseDQOs serve

asthebasisforthistreatabilitytestplan.

The general scope of the treatability test plan includes excavating five trenches within
the 118-B-I Burial Ground area, with the guideline of excavating 5,000 to I0,000 cubic yards
of waste material. The goal of the treatability test is to gather data regarding the effec-
tiveness of excavating, analytical screening, and handling waste materials. Specifically, one
of the goals of the test is to demonstrate the feasibility of separating waste forms into the
following four categories:

• Containers include any enclosed receptacle that may contain other waste
mat_als. A container may be constructed of any material, including metal,
cardboard, or plastic. Cardboard boxes are the only container type that is con-
sidered not to contain free liquids.

* Soil includes all naturally inorganic materials, such as earth and rock. fi-
lL

. Hard Waste consists of all metallic and reasonably incompressible solids.

• Soft Waste consists of all nonmetallic and compressible solid wastes.

All excavated materials, except free or organic liquids, will be replaced in the burial ground.

The results of the treatability test will be used to determine the feasib.ility of perform-
ing excavation, analytical screening, and handling of burial ground materials. However, there
exists the possibility that performance testing of these operations will not yield quantitative
nor transferrable data.

1.3 BACKGROUND

Solid low-level radioactive wastes and other debris and trash as,,iociated with the

reactor operations were disposed in 28 burial grounds in the 100 Area during the period
between 1944 and 1973, The majority of waste generated from routine reactor operations was
placed in seven primary burial grounds. One of these burial grounds, the 118-B-1 Burial
Ground, has been selected as the location to perform this treatability test because of the
availability of historical data for this site and because it is thought to be representative of
other primary-use burial grounds in the 100 Area. The 118-B-1 Burial Ground was used
primarily for radiologically contaminated wastes from the i05-B Reactor.

cvo_4ms.wl,s I-2
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Historical records indicate the 118-B-I Burial Ground contains a great variety of
waste forms. Some of the wastes were segregated into specific trenches during disposal.
Typical wastes reported to be included in the burial ground include aluminum tubing;

) gloves, booties and other personal protective clothing; lead and steel piping; lead shielding
and bricks; splines; and paper and cardboard.

The 118-B-1 Burial Ground is located in the 100 B/C Area of the Hazfford Site
(Figure l-l), in the 100-BC-2 Operable Unit (Figure 1-2).

1.4 OVERV_W OF TREATABILITY TEST PLAN

The remainder of this treatability test plan is organized into the following sections:

• Section 2-Conceptua_ Model.' The conceptual model for the site includes a
summary of the background and expected conditions at the site.

• Sectio_ 3-Treatability Test Objectives and DQOs. This section presents the
overall test objectives and describes the evaluation criteria and data require=
merits to properly evaluate the objectives. This section refines and expands
the DQOs developed during the tri-party scoping meetings.

• Section 4-Experimental Design and Specification. This section establishes a
framework for the implementation of the treatability test. The central issues
addressed in this section include =oxtidelinesfor the following activities:

(I) selection of the trenches to be excavated for the treatability testing;
- (2) assurance that su_ciem data are collected to satisfy the excavation,

screening, and handling DQOs; (3) overburden removal and stockpiling; and
(4) trench closure. This section also presents an uncertainty management
table for each or"the t_etd operations. The uncertainty, management tables
indicate expected and urobabie conditions, uncertainties, observations, andq

contingencies.

• Section S-Equipment and Materials. This section presents an equipment and
materials list, along _th brier"text explaining why those pieces of equipment
and materials will be rleeded to implement the treatability, test.

• Sections 6 through I0. These sections provide supporting documentation,
reports, treatability test schedule, program organization, and references,
respectively.

cvo_135._ I-3
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Figure i-I.Locationof the I00 B/C Area.
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2.0 CONCEPTUAL MODEL

This.sectionincludesan expandeddescriptionoftheburialgroundsiteand site

history,a discussionoftheexpectedwastetypesand theirchemicaland radiologicaleomposi-
lions,and a discussionoftheexpectedexcavationconditions•The purposeofthissectionis

toprovidesufficientinformationtoformulatea conceptualmodel oftheburialgroundcondi-
tions.Thismodel isusedtodeterminedeviationsand contingenciesforthetreatabilitytest.

2.1 SITE DESCRIPTION AND HISTORY
i

Q

A totalof28 burialgroundswereutilizedintheHanfordI00Areafordirectburialof
solidlow-levelradioactivewasteassociatedwithreactoroperations.Seven ofthesespecifi-

callysupportedreactoroperationsand areconsideredprimaryburialgrounds.The
118-B-IBurialGround supportedreactorI05-Bfrom approximately1944through1973. It

was.theprimaryburialgroundfor105-BReactorwastes,butalsoreceivedwastefrom the
100-NReactorand theTritiumSeparationProgram(P-I0Project).The 118-B-IBurial
Ground hasalsobeenreferredtoastheI05-BBurialGround,the105-BSolidWaste Burial

Ground,and theOperationsSolidWaste BurialGround. Duringthe1950s,two otherburial
groundswereaddedadjacenttotheI18-B-IBurialGround (WHC 1994).These additions

wereoriginallyknown asthe108-BSolidWaste BurialGround and theExtensiontoBurial
Ground No. I. The I18-B-IBurialGround consistsof_e 105-BBurialGround and these
two additions.

The 118-B-1 Burial Ground is located in the 100 B/C area of Hanford, about
3,000 feet due west of the 105-C reactor. Its dimensions are about 1,000 feet long running
north and south, by 320 feet wide running east and west. Historical records indicate that the
trenches were typically 300 feet long, 20 feet wide, and 20 feet deep, and were separated by
20-foot spaces (Stenner et al., 1988). It is believed that the burial ground contains
21 trenches running east-west and 3 trenches running north-south (see Figure 2-1). Wastes
typically were covered with 4 feet of clean soil.

The vicinity of the 118-B-l Burial Ground is characteristic of the Hanford area and

consists of a fiat, semi-arid bench, south of the Columbia River. The burial ground is distin-
guished from its surroundings by 4 to 5 feet of fill"(sandy gravel with cobbles) above natural
ground level. The resultant mound contains no vegetation. Concrete posts surround the
perimeter of the mounded area and are presumed to indicate where the trenches are located.

Additional signs reading "Caution: Underground Radioactive Materiar'.are posted around the
site. Blue and green survey stakes have also been placed around the perimeter on 10-foot
centers for the purpose of orientating the ground-penetrating radar (GPR) survey conducted in
1993.

In 1950, the 108-B Burial Ground extension was added adjacent to and south of the
original I 18-B-I Burial Ground site (Heid 1956, DOE/RL 1993b). It contained 3 trenches

D (P-l, P-2. and Trench 13) that are now covered v, kh 6 feet of soil. A second extension was

CVORS+/136.W_5 2-1
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addedtothemiddleofthewestsideof I18-B-Iin1956. Thisextensionisabout200 feet

longby 50 feetwide,and islocatedwheretheyokesand nozzlesareindicatedon Figure2-I.
k

-_ A subsurfaceinvestigationwas conductedattheII8-B-IBurialGround in
!976(DorianandRichards,1978).The purposeofthisinvestigationwas toidentifyradionu-

elide;quantifyradionuclideconcentrationsand verticaland horizontaldistribution;and
measurespecificactivitiesinvarioustrenches.Fourteenboringswere advancedthrough
varioustrenches.The trenchesusedbefore1956 showed littleradionuclidecontamination,

whilemore recenttrenchesproducedsamplesthathad activitiesexceeding80,000countsper

minutemeasuredwithan insituGieger-MueUer(GM). The highestdosereadingduringthe
samplingeffortwas 300 mR/hr. Samplesrecoveredincludedpiecesofwood, plastic,sheet
cadmium,cardboard,steeltubing,and reactorpoison,which isa pieceofreactorhardwarefor

absorbingneutrons.Concretedebriswas foundinBoringL (locatedinTrench12)at23 feet
below theexistinggroundqurface(seeFigure2-I).

A geophysicalsurveyoftheI18-B-IBurialGround was conductedin1993. The
purposeofthisinvestigationwas tolocateprimaryconcentrationsofburiedwasteand possi-
blydeterminetrenchlocations.Ground-penetratingradarand electromagneticinductionwere

thetwo techniquesusedintheinvestigation.Twenty-twozoneswereidentifiedascontaining
highconcentrationsofdebris(Bergstrometal.1993).

2.2 WASTE TYPES

The types of waste disposed in the 118-B-1 Burial Ground can be grouped into fourgeneral categories: soft waste (trash), miscellaneous waste, metallic waste, and special waste.
Trash or soft waste consists of contaminated paper, plastic, rags, and clothing packaged in
cardboard boxes and is estimated to make up more than 75 percent of the waste volume
(Dorian and Richards, 1978). Metallic waste consists of reactor hardware, equipment, and
tools that had been disposed due to excessive radiation levels or because they were worn out
or broken. Special waste consists of items disposed from the tritium separation project or the
N-reactor.

2.2.1 Soft Waste

Soft waste (referred to as trash in the 105-B Burial Ground Log) is expected to be the
primary waste in the burial ground. There is no documentation regarding what was disposed
as trash, but Dorian and Richards (1978) suggest that most of the soft waste consists of the
following:

• Kraft paper reinforced with tar and nylon (used like plastic sheeting today) was
used to mask reactor surfaces during operation and maintenance, cleanup of
spills, and outages in the reactor. Hence, the kraft paper contains residual
radiologicai contamination.

• Step-off pads, worn-out personal protective clothing, and rags

CVORS,m36.W_ 2-3
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• Broken and worn-out disposables such as sampling pumps and hose, under- ,f

water lights, and rope q

The soft and miscellaneous wastes typically were placed in cardboard boxes 4.5 cubic
feet in size and estimated to average 25 pounds.

The disposal log lacks inventory information for soft wastes disposed in some of the
earlier years of operation. For example, during the period from 1950 and 1960, entries
regarding disposal of'wash boxes are absent from the log. However, during 10 months of
operation in 1965, the log indicates that approximately 4,000 cubic feet (almost 1000 boxes)
of trash were generated and disposed. During that same period, other types of disposed

wastes amounted to about half of the volume, or 2,000 cubic feet.

Review of the 105-B Burial Ground Log indicates that, at times, some effort was
made to separate the soft waste from the other types of waste. Review of an aerial photo-
graph indicates that several trenches were open at the same time and that some segregation
was evident. It also appears that the boxes of trash were dumped landomly, as opposed to
stacking.

2.2.2 Miscellaneous Waste

Miscellaneous waste consists of those items, such as concrete, wood, and other

construction materials, that do not necessarily fit into one of the other categories. Although (
these types of waste materials were listed sporadically in the burial log, they typically were
disposed in large volumes. In addition, some of the samples recovered from the subsurface
investigation conducted in 1976 consisted of concrete and wood pieces. Therefore, it is anti-
cipated that these types of materials will be found in the trenches during the treatability test.

2.2.3 Metallic Waste

Metallic waste refers to the typical metallic hardware, tools, and equipment used
during normal operation, maintenance, and repair. The burial records primarily focused on
the metallic waste types because they generally contained the most radiological activity.
Table 2-1 presents a summary of the types and sizes of metallic wastes expected at 105-B-l,
based on the 105-B Burial Ground Log and Estimates of Solid Waste Buried in 100 Area
Burial Grounds (Miller and Wahlen, 1987). While the number of pieces and the total
estimated disposed weight may conflict with other references, the table, provides an indication
of the relative magnitude of metallic waste disposal by type. For example, there is a higher
probability that spacers rather than gun barrels will be encountered during the treatability test.

Limited information was recorded with respect to miscellaneous metallic wastes such

as valves, pumps, pipe, tools, and other contaminated/broken items that necessarily result
from 22 years of reactor operation. It should be recognized that the reactor hardware was
more closely tracked because of operation costs. Reactor hardware materials typically had a
higher level of contamination, and some was presumed to have the potential for reuse in the



Table 2-1. Metallic Waste Inventory. _
mm__

Diameter or Approximate Approximate unit Approximate No. d ApproximateTotal Wdghl

Material Name M_ Dimensi_.....ms(inches._,.___._..___ _ Units _l__ Reference

_pa_ Aluminum i .4 0.67 0.5 517_00 129 i

Lead i .4 0.67 4.0 41,300 83 I

Steel 1.4 0.67 1.5 6__5_0 5 I
_oison Lead-Cadmium 1.4 O. 5 3.4 7,_220 12 |

_rocessTubing__.__..___ Aluminum 1.75 40 19 4__270 41 2

4ozz]es and _ _Aluminum NA__..._ __ 12 4_,_500 27 I & 2
_unbancls Steel 2 7.6 27 75 I 2

V'_ & IICR Thimbles Aluminum 3.5 35 90 26 I I

VSI_.-, Steel -_ 32 83 36 1.5 I & 2

Cb'.s Aluminum _.5 X 1.5 40 88 17 0.75 i & 2
i.cad N/A _ 25 N A/A__ 0.2 2

Brick.____s 2

Shcc*_ Lead and N/A N/A N/A N/A 13 (_)

Cadmium

_hilc l)u_l NIA __ NA/.A NA._ 0.2 2

Spli_,¢s _ 112X lllh 30 I 26 000 13 2 _O

Ball _X Syslem Balls Boron/C_h,,n (I I;75 NIA NIA N/A 3
Steel0 4>,

t._ _Keferences:

i05-B Burial Ground Log

i=.slin)ales of Solid Wasle buried in i [_) Area Burial (irounds, Miller & Wahlen, WilC-EP-O087, 1987. t_

_. Summary of 100 B/C Reactor Opctattons and Resultant Waslc_, ticrhcr, WliC-SD-EN-RPT-O04, 1993. <C)
qotes:

[. N/:k indicalcs information is not available.

2. Valves, pumps, pipe; tools; scaffolding; and ladders were "allmenlioned in the 105-B burial ground log; however, there is insufficient infonnalion to estimale a quantity of material.

3. VSR = Vertical Safety Rod

CVOR551106.XLS
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future. Consequently, other materials not specifically accounted for in the burial ground

records may be encountered during the treatability test. q

2.2.4 Special Waste

Special wastes consist of those materials that were disposed in the burial ground as a
result of a particular project or program. These wastes are anticipated to be confined to a
specific trench or trenclfes, rather than distributed in trenches throughout the burial ground.
The special wastes include metals, glass, and other miscellaneous materials disposed from
N=Reactorand the Tritium Separation Program. The special wastes are also presumed to
include liquid tritium waste that was sealed in carbon steel p:pes and buried. The quantity of
liquid tritium buried is not known. The inventory of materials expected from these sources is
summarized in Table 2-2.

Radioiogical Composition

The radiologicalcompositionoftheI18-B-IBurialGroundisdescribedintwo
documents:RadiologicalCharacterizationoftheRetired100Areas(DorianandRichards,
1978)andEstimatesofSolidWasteBuriedin100AreaBurialGrounds(MillerandWahlen
1987).TheDorianandRichardsdocumentpresentssampleanalysistakenfromboreholesin
the118-B-IBurialGroundandistheonlysourceofempiricalradiologicaldatafromsamples
collectedinthe118-B-IBurialGround.The MillerandWaldendocumentusessampleinfor- _

marion from the Dorian and Richards document and process knowledge of 100 Area reactor
operations to derive an estimate of the 100 Area burial ground waste volume and inventory.

I

This estimate is considered the most accurate description available of the burial ground's
inventory.

MICROSHIELD_,a dose modeling program, was used to estimate the dose rates from
the different waste types listed in Miller and Wahlen. Input to the model consisted of the
radionuclide inventory from Table 2-3 and the assumed waste configuration. The results are
presented in Table 2-4, which lists the expected dose rates from individual waste types with-
out contribution from any other material. The materials are listed below in descending order
of dose rate (see Table 2-4):

• Aluminum tubes
• Miscellaneous waste
• Soft waste
• Lead brick
• Aluminum/boron splines
• Graphite
• Lead/cadmium poison pieces
• Lead sheet
• Desiccant

4
i MICROSHIELD is an industry standard radiation dose modeling software package.

cvop.._1_s.w_ 2-6



• 2 2. S ecial Waste Inventor .

Material Name [ Material T_e Dim_nsions-iinches) Len th (feet) -wei ht Ibs Units |
_eactor:

Tubes 304 Stainless Steel[ 5/8" [ 100 l 260 E 1,920 ] 270

Separation Prog ram:
laincrs Lithium- N/A N/A N/A NIA 19

Aluminum AHoy
Lead N/A N/A N/A 7,500 15

N/A N/A N/A 1
Material Mercury.__._ N/A

Glas_ N/A N/A N/A N/A 1.3

Aluminum ().i_ tllick 0.33 0.1 N/A 1.5

Ciaddm_

hl,:ntil]cd Pailadiuni N/A N/A N/A N/A Trace _C)

"flICf"

i_Lmlalcs of Solid Waslc bmlcd i,i l(X) Ale:, Bmial (;f,_unds, Miller & Wahlcn, WHC-EP-0087, 1987. F"

I.._ l'_t ._ indicates Iha! inforinalit_ii I_ Iltl[ available. 4_
-_i wcrc mcnlioncd m Ihc lclcicncc alxJvc; Jltlwcvcf, there is insufficicnl information to cstimatc a t of material. 4_

_0
t_

O
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Table 2-3. 1994 Radionuclide Composition of Waste Buried in the II8-B-I Burial Ground.

(tom) (m_) (CVm_c
,,,,, ,,,,

Aluminmn 55.25 18.78 0.0002

Spacers

Lead/ 209 16.72 0.0357 0.5181 0.0188
Cadmium
Poison Pieces

,,

Aluminum/ 10.5 3.6 O.12

Boron Spitnes

Graphite 0.08 0.03 8. I 5 8 0.28 0.040 0. 317 0.0186

Aiunnnu,n -10.57 13.7 665 14.9 0.124 0.0124 0.0123 0.113 0.059

l'r_'ess 1 ubcs {_

I)esiccanl 1.50 0.91 081 l) 1_14 0

2.42 (| ()27'J l) IHI4 II 0165 0.0290 0.0476i.ead (bnek alia 30.0

sheet) .. , _-,

Mis,:ellaneous _' 2 i .5 2.80 3.98 ! 2.3 O.107 .Ix
Ca&mum sheet 0.05 0.005 ...... ._

t_
Soft Waste 248 225.4 (;.l)23 l).l)528

"lllem_ocouplcs 0.O3 0.003 f_

Stainless Steel 250 57.5 Tolal tath_mtichde invel|l{uy of 9JZr, 4_Mo, UNb, and *_'l'c eslimaled Iobc <{I.I)l ('i (Miller and Wahlen, 1987). O
Steam

(;eneratar
Tubes

Tritium 37.6 I ! .28 226.8

Separations
Project - Glass ,
Line Waste

| .... II ,, •

a Includes: gunbarrels, Ihimbles, horizontal conlrol rods. verlical safety rods, nozzles/pigtails, and tools.

e Radionuclide composition based on material disposed Io the 118-B-I. -2, -3, -4, and -5 burial grounds (Miller and Walden Tables 9, 10, I I, 12, and B-I).
• c Concentrations derived from 1o111curies in the burial ground tdecayed Io 1994) divided by total volume for each wasle type.

Source: Miller and Wahlen, 1987.
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"Fable 2-4. Estimated Dose Rates for Burial Ground Waste Types.
Estimated Contact Dose---------_ Bulk Void

Waste Type Size (LxWxD)" Volumeb Contact Point Rate (mR/hr)"0.19

Aluminum Spacers 2' x 2' x 1.125' 50% Top Center

Lead/Cadmium Poison Pieces Sphere 2" diameter 50% Sphere Surface 33.5

imninum/Bonm Splines Sphere 5.37" diluneter 30% Sphere Surface 136

Graphite (broaching) 2' x 2' x !.125' 30% Top Center 37.1

Aluminum Process Tubes 2' di_uncterx 3' long 50% Side Center 6,401
cylinder

Desiccant i.5' diameter x 2.27' long 20% Side Cenler
cylinder with 11.1)35" steel El

wall 0

)" x 4" x 8" 0% Top Center 171
Lead Brick - r"

) di_unclcrx 3' long 4t1% Side Center 7.68, '_D

l.cad Sheet - "_
tJ cylimlc[ 4:_

':'_ "_"x o" x i.125' 50% Side Center 1,652
Misccihuicl)us - -

Cadmium Sheet Insutficicnt l)ata N/A N/A No radionuclide data
9" x '_ x 1.125" 60% Side Center 234' O

Soft Wasic

Thennocouples Insufficient Data N/A N/A No radionuclide data

Stainless Steel Steam Generator Insufficient Data -"-"--N/A N]A Negligible - total inventoryestimated as <0.01 Ci.

Tubes unknownd

Tritium Separations Project - glass Insufficient Data unknown N/A
line waste

"Size assumed based on professional iudgement. 2'x 2'x 1.125' is the assumed size of cardboard boxes. Cardboard boxes have a wall thickness of
0.125 inches.
bVoid volume assumed based on professional judgement.
"Estimated dose rate from MICROSHIELD calculation based on material inventory (Table 2-3), size, void volume, and measurement point.
"Beta radiation only; dose rate negligible.

N/A = Not Applicable

CVOR390/010.WP5
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2.7..6 Chemical Composition m
I

Because of the lack of data on chemical constituents, little information exists on the

chemical composition of the 118-B-1 Burial Ground wastes. However, it is likely that the
following chemical contaminants are present in the 118-B-1 Burial Ground:

• Mercury from manometers and P-10 (tritium) project wastes

• Lead b/ick and sheet from used shielding or shielded waste packages

• Boron, lead, and cadmium from used aluminum/boron splines and

lead/cadmium poison pieces

This list is based on a review of the available data: the 118-B-I Burial Ground Log, Miller
and Wahlen (1987), and conversations with personnel present during 118-B-I operations.

Containerized liquids and gases are not expected in the burial ground because standard
practices did not involve disposal of containerized flee liquid or spent gas cylinders.
Aerosols were used in this time period and they could be a potential source of VOCs and free
liquids in the burial ground. Liquid wastes were usually sent to cribs for disposal. Spent
hydraulic oil, contained in drums, and mercury are the only potential liquid wastes in
118-B-I; however, the available data does not indicate that hydraulic oil was disposed in the

burial ground.

Burial grounds are not expected to contain contamination by volatile organic
compounds (VOCs) for the following reasons:

• Little if any volatile organic solvents were used in 1O0 Area operations.

• Liquids generally were not buffed in the 118-B-1 Burial Ground.

• The material was deposited no later than 1973-thus, if any noncontained VOCs
were originally present, they are expected to have at least partially evaporated.

2.3 EXPECTED EXCAVATION CONDITIONS

This section describes the expected excavation conditions based, on review of the
documents referenced in this section and speculation on how the materials weathered in the
burial ground over the years. Some of the locations referenced within the burial ground are
shown in Figure 2-1.

In general, it is expected that most of the trenches consist of waste that was dumped
in an open trench. The burial log indicates that during trench filling, soil cover was used
only when the waste emitted an unacceptable level of radiation at the trench edge. Therefore, _1
it is expected that most of the time, the interface from the waste trench to the native soil will

CVOR54/!36.WP5 2-1 0
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be dis_rnable. However, it is also likely that portions of the trench will consist of waste
_ forms mixed into the soil, making it very difficult to discern the trench limits.

BasedonreviewoftheFull-Scale Retrieval of Simulated Buried Transuranic Waste
(Valentieh 1993), it is expected that a trackhoe equipped with a thumb is the best equipment
for the burial ground excavation. This document des,-ribes the capabilities of different equip-
ment used in a simulated waste excavation. Although the simulation consisted of nonhazard-
ous and nonradioactive materials, the test demonstrated the ability of the trackhoe with thumb
to segregate and remove various waste forms in a simulated burial ground. The conditions
expected at the 118-B-1 Burial Ground are worse than those encountered during the full-sc_'Je
simulation in terms of the native soil type, the variety of waste forms, and the safety concern
of unearthing a piece of contaminated waste; however, it is expected that the trackhoe with
th_unb will be able to perform the bulk removal and segregation to some degree ,ff
proficiency. If the equipment does not perform as expected, the test should not be considered
a failure because the information learned will be valuable for the remedial design and for
implementation of the remedial action.

As mentioned earlier, the soft waste is expected to be contained in cardboard boxes
and occasionally in barrels. It is expected that the cardboard boxes have been crushed by the
weight of the overburden, and that they are fragile and possibly partially disintegrated.
Historical data suggest that the soft waste was mixed with other types of waste and soil, and
that the boxes were randomly dumped on top of one another. Where notes of soft waste exist
in the burial log, they indicate that the burial locations tended to be near the eastern ends of

the trenches.

Unboxed, contanunated miscellaneous wastes should be expected in most trenches. In
some trenches, the miscellaneous waste is expected to be fairly well centralized in pockets
having a reasonably large volume.

The metallic waste is expected to be found in somewhat segregated piles. Some of the
burial log entries indicate that some of the metallic waste was grouped into areas. Historical
data suggest that spacers were dumped directly into the trench and covered with soil. There
is an indication in the 105-B Burial Ground Log for 1962 that three railroadtie cribs
measuring 8 feet square and 20 feet deep would be constructed for spacers, and a historical
photograph confirms the construction of these cribs. The burial log indicates that spacers/
dununies were disposed loose (measured in buckets); it is presumed this means that spacers
were dumped by the bucketful, rather than actual buckets full of spacers being disposed in the
burialground. ,.

In 1951, nozzles, yokes, steel dummies, and lead dummies were placed in north-south
,trenches along the western edge of the burial ground. Splines were chopped into short
lengths (about 1.5 inches) as they were withdrawn from the pile. They were then dropped
into shielded casks and buried in the burial ground near the reactor (Gerber 1993). Other
records indicate that splines were coiled instead of chopped prior to disposal. Vertical safety

_ rods and horizontal control rods supposedly were placed "adjacent to the northernmost trench.
-

CVOI_4d136.WP5 2-11
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Objects identified in the GPR survey indicate that the rods were not cut. Aluminum process
robes were cut to about 3-foot lengths and bundled or disposed loose. The burial logs
indicate that a bundle of tubes measured approximately 10 cubic feet in size. Split tubing
was sometimes wrapped in paper and bundled in smaller sizes. At least one burial log entry
indicates that pigtails and nozzles were boxed at least once.

The special waste is expected to be present in the three southern trenches of the burial
ground. The trench marked N-Area is expected to contain about 270 tons of 5/8-inch stain-
less steel tubing fromthe N Reactor. Trenches P-I and P-2 are expected to contain the
wastes from the tritium separation program, with P-2 containing more of the waste as a result
of the demolition of the process equipment. Trench P-1 is expected to contain more of the
reactor hardware parts described previously.

It is expected that some of the trenches located near the center of the burial ground are
located in close proximity to one another, with little clean soil separating them. It is also
expected that the later trenches (post-1960s) are wider and deeper than the earlier trenches,
and that the north-south trenches may consist of several smaller-aligned trenches.

It is expected that Figure 2-1 is not accurately drawn to scale. The best information
for locating trenches includes the burial ground trench markers, the geophysical survey map
(Figure 4-1), the 1956 maps labeled "I05-B Burial Ground" and "108-B Burial Trench," and
the June 1962 map labeled "100-B Burial Trench." These last three maps are included in
Appendix B.

CVORS4/136.wr,s 2-12
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3.0 TREATABILITY TEST OBJECTIVES AND DQOs

- This section establishes the objectives of the 118-B-1 Excavation TreatabilityTest and
describes the types and quality of data necessary to achieve the objectives. The core of this
section is contained in three tables summarizing the project DQOs. Each table links the
projectobjectives to the data requirements.

The original DQOs specified in the Hanford 118-B-I Burial Ground Treatability Study
Scope of Work Agreement were numberedsequentially to allow them to be cross-referenced
with those described in this section (the original, the scope-of-work-based DQOs, and the
numbering system are shown in Appendix A). The original DQOs are referencedby number
in the DQO tables included in this section.

3.1 OVERVIEW OF TREATABILITY TEST OBJECTIVES

The goals of the treatability test are summarized in six objective statements, as
presented in Table 3-I. The objectives are grouped according to the three operations being
investigated as a part of this treatability test: excavation, screening, and handling.

Table 3-1, Treatability Test Objectives.

- Operation ......... Test Objective ......

L Excavation' Compare effectiveness of the t0p-down and side removal approachesl
F Xdnfywaste oqipmntandtho ere-

quency of occurrence.
iiiii illll i __

Screening Determine implementability_f screening for currentlyestablished prelimi-
nary wasteacceptancecriteriaforanenvironmentalrestorationdisposal
facility(ERDF)duringbulkremovalusingfieldinstrumentsandvisual
observations.

l_termine if contents of containers meet ERDF preliminal'y waste '
acceptance criteria using field instruments and visual observation.

Handling Determine feasibility of segregating Waste fo'rms'into caiegories during
excavation using a backhoe with thumb.

Determine (easibility Of sorting waste forms into categories using a griz_y '
screen, disc screen, manual raking, and hand picking.

i ......... iiI ii i ii i IIHI

The following subsections further describe the test objective statements by defining the
basis of comparison. The top-down and side removal approaches are presented, the ERDF
preliminary waste acceptance criteria are defined, and the waste categories for segregation _md
sorting are discussed.

D
cvoa.-,,m_.wr,s 3-1
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3.1.1 Excavation Operation: Removal Approaches

The excavation objectives are intended to determine the effectiveness of various waste
form removal approaches and to identify those waste forms that are not amenable to remov_

, using the designated standardexcavation equipment (i.e., a trackhoe with a thumb), This
treatabilitytest considers three waste form removal approaches:

• Top-Down, Beside Trench. This excavation approach assumes the trackhoe
will operate with its tracks parallel to the side of the trench and that the
trackhoe will move forwardand backward parallel to the trench. The waste
material will be excavated or segregated from above so that, under normal
circumstances, the operatorgenerally will be looking down into the trench;
thus, waste removal will be performed below operator eye-level. For trenches
deeper than approximately 20 feet, the top-down/beside trench approach will
include excavation in lifts. The advantages of this approach include a rela-
tively stable platform for the trackhoe and a relatively large bucket swing range
for removal and placement of excavated materials. Potential disadvantages of
this approach include relatively poor operatorvisibility and limited reach to
waste materials on the far side of the trench. Figure 3-1 illustrates the
top-down/beside trench excavation approach.

• Top-Down, Over Trench. This excavation approach assumes the trackhoe all
will operate atop the unexcavated or backfilled trench material, and that the ql
trackhoe will move forward and backward along the axis of the trench.
Because the waste material has been in place for many years and covered with
several feet of overburden,the waste is assumed to be mostly compressed and
stable. Therefore, the equipment should be able to work close to the edge of
the excavation. As with the beside trench approach, the waste material would
be excavated or segregated from above so that the operator generally would be
looking down into the trench: thus, waste removal would be performed below
operator eye-level. Advantages of this approach include a relatively large
bucket swing range for in-trench segregation and placement of materials.
Potential disadvantages include a relatively unstable platform of compressible
waste and limited reach inside the trench for removal of materials.
Figure 3-2 illustrates the top-down/above trench excavation approach.

• Side, Within Trench. This excavation approach assumes the trackhoe will be
excavating from within the trench with the boom extended toward the side.
The movement of the excavator would be forward and backward along the axis
of the trench. The waste material would be excavated or segregated above
operator eye-level. Advantages of this approach include good operator visibil-
ity, with the most delicate operations being performed at eye-level, and a rela-
tively large bucket swing range for in-trench segregation and placement of
materials. Potential disadvantages include the need to "ramp in" and "ramp q

CVOR._II_.W_ 3-2
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out" of the excavation (requiringadditional excavation), the need to operate in a relatively
_ confined work area without an easy escape route, and equipment limitations if the width of

the excavator track exceeds the width of the bottom of the trench. This removal approach is
- disadvantaged in this test, because at full production scale, more room would be made avail-

able for the equipment to operate within the trench. Figure 3-3 illustrates the side/within
trenchexcavation approach.

3.1.2 Screening Operation: ERDF Preliminary Waste Acceptance Criteria

The prefiminarywaste acceptance criteria are defined by what the ERDF will not
accept. These materials are as follows:

* RadioactivewastegreaterthanCategory3,asdefinedinHartfordSiteSolid
WasteAcceptanceCriteria(WHC 1993)

• Transuranic(TRU)waste

. Waste with organic contamination greater than I0 percent by volume from a
= liquid source

=- • Free liquids

" 3.1.3 Handling Operation: Segregation and Sorting

--. The handling operation consists of two functions as def'med below:
_..

" * Segregation-The separation of waste forms within the trench using a trackhoe
_ with thumb

- Sorting-Manual or mechanical separation of waste forms after they have been
excavated and bulk removed from the trench

3.1.4 Handling Operation: Waste Categories

An objective of this treatability test is to determine the feasibility of segregating and
sorting the waste forms into four waste categories: containers, soil, hard waste, and soft
waste. These categories were, selected bec_t,_e they are readily distinguishable in the field
and because they have alf/ering characteristics with respect to their cap,acities for recycling,
treatment, and disposal. A brief discussion of each of the waste categories is presented
below:

* Containers. Containers may contain materials that require separate segregation
into free and organic liquids, soil, hard waste, and soft waste. Consequently,
different data are needed to evaluate the feasibility of segregation when

cot_tainers are and are not v'isiOieIn the waste materials. These are addressed

cvot_1_.w_ 3-5
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later in Section 3.5. (It is important to note that the scope of work agreement
mandates that closed containers, if found, be treated as if they contained free or

- organic liquids until the contents can be documented by some form of inspec-
lion. Because a breach of a closed container could result in an uncontrolled

release to the environment of a free or organic liquid, waste materials wRh
visible containers will be handled with an added level of care.) For the
purposes of this test, it was agreed by the stakeholders (DOE, EPA, and
Ecology) that cardboardboxes will not be considered sealed containers that
contain free liquids. Some minimum number of cardboardboxes will be
opened and inspected; however, not all removed cardboardboxes will be
req_uimdto be opened. The purpose of this clarification is to limit the time
spent opening cardboard boxes.

• Soil. It is expected that soil and rock will be mixed in with most of the waste
materials. For the purpose of this treatability investigation, soil is defined as
all naturally occurring inorganic materials. This includes cross-contaminated
soil from the trench bottoms and sidewalls and cross-contaminated overburden
from above the waste trenches.

• Hard Waste.Hardwastesareassumedtoincludeallmetallicandreasonably
noncompressiblesolids.Examplesofhardwastesarealuminumtubing,
spacersanddummies,leadshieldingandbricks,miscellaneousmetalparts,and
glass.Rockisdefinedassoil,notashardwaste.

]_ • Soft Waste. Soft wastes are defined to include all nonmetallic and compres-
sible solid wastes. Examples of soft wastes are paper, cardboard boxes,
plastics, personal protective clothing such as gloves and booties, and office
wastes.

3.2 DQO TABLES

The treatability test objectives are grouped according to the three primary operations-
excavation, screening, and handling-and DQO tables have been prepared for each operation.
This section discusses the organization of the DQO tables.

The tables are arranged with the project objectives and evaluation criteria on the left
and the specific data needs on the right. The project objectives are subdivided according to
evaluation criteria and anticipated operational conditions. The data requirements are sub-
divided according to data needs, measurements for the data, and the level of data quality
necessary to adequately evaluate each criterion. The following describe each column of the

• DQO tables:

D
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• Opemation. The objectives of each operation of the treatability test are
presented in the first column of the DQO tables. (All six of these objectives i
are presented together in Table 3-1.)

• Evaluation Criteria. The objectives evaluation information is divided into two
columns: Criteria and Condition. The fast column presents the evaluation
criteria that will be used to evaluate each test objective. The purpose of the
criteriais to identify and begin to quantify the importantcomponents of each
treatability test objective. The original DQOs specified in the
Hartford118-B-I Burial GroundTreatability Study Scope of Work Agreement
are referenced by number (e.g., 1.2, 1.3) in the DQO tables included in this
section. Refer to the original DQOs shown in Appendix A for cross
referencing.

• Evaluation Condition. The second column under the Objective Evaluation
header fists the operational conditions that will be investigated to help identify
the most effective operational variation.

• Data Needs. For every evaluation criterion and condition there are certain data
that must be collected to satisfy the requirements of the evaluation criteria and
conditions. The Data Needs column provides a guide to help ensure that
appropriate data are collected for each objective.

J

• Data Measurement. The Data Measurement column describes how the data I
needs will be quantified.

• Data Quality. The Data Quality column indicates the minimum level of preci-
sion that should be achieved when performing the specified measurement. The
levels shown in this column reflect a combination of reasonably achievable
data quality and precision.

3.3 DQOs: EXCAVATION

Table 3-2 presents the DQOs necessary, to satisfy the two excavation objectives:

• Compare the effectiveness of the top-down and side removal approaches

• Identify waste forms requiring special excavation equipment and their
frequency of occurrence

This section includes a brief discussion of these objectives.

evop.._t_.w_ 3-8
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3.3.1 Comparison of Top-Down and Side Removal Approaches

The top-down and side removal approaches will be evaluated and compared on theP
basis of the criteria described in the following sections.

3.3.1.1 Slope Stability. Slope stability is a function of the waste materials in the slope and
the location of the excavator with respect to the slope. Slope stability is an important factor
for ensuring excavator operator safety, minimizing the amount of cross contamination (i.e.,
clean trench sidewall or bottom material integrated into the waste materials), and maximizing
equipment effectiveness. For example, regardingoperator safety, slope failure while excavat-
ing using the top-down approach could result in the excavator slipping or falling into the
trench, which could result in operator injury. Regarding minimization of cross contamination,
a steeper maximum slope angle could allow excavation to the limits of the trench without
concern for whether slope failure might result in portions of the excavated trench being buried
by material from a failed slope above. For the top-down approach, a steeper slope allows
more material to be reached from one location, impacting the effectiveness of that removal
approach.

3.3.1.2 Cross Contamination. The amount of cross-contaminated material resulting from
each excavation approachis a function of the source of the clean interface materials (trench
sidewall, bottom, or overburden)and the amount of clean material mixed into the contami-
natedmaterial. The concept of cross contamination is illustrated in Figure 3-3, presented
earlier, which depicts potential areas for cross contamination while using the side removal

-_ approach. It is clear that the greater the volume of cross contamination, the greater the total_ volume of material requiringhandling, and the more costly and time-consuming the handling
operation will be. It is expected that some excavation approaches will result in more cross
contamination than others due to poor operator visibility or the physical limitations of the
excavation equipment. The amount of cross contamination also will be a function of the
trench condition and the materials being removed.

3.3.1.3 Spillage Volume. Spillagevolumereferstotheaveragevolumeof materialsthat
failsfromtheendeffector(bucketorthumb)duringperformanceofonecycleofsome opera-
tion,suchasbulkremovalorsegregation.Spillageisa functionoftheexcavationcondition,
thenatureofthematerialsbeingremoved,andthedependencyoftheoperationoneitherthe
bucketorthethumbendeffector.Othercausesforspillagemay bespecifictocertain
approachesandtheseshouldbedescribedaswell.Generally,thegreatertheaveragespillage
volume,thelessefficienttheoperationandthemoretimeitwilltaketocompletetheopera-
tion.

3.3.1.4 Swell. Swell refers to the relative expansion of waste volume caused by excavation
and generally is expected to be independent of the excavation approach used. Swell is deter-
mined as a function of the trench cross-section profile before and after excavation, and after
trench backfilling. The swell concept is illustrated in Figure 3-4. Although the excavation
approach could indirectly impact the swell based on the degree to which cross contamination

D is introduced into the waste materials, the difference in swell due to cross contamination is

cvop...,ut34,wr,s 3-1 1
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expected to be negligible between the excavation approaches. In this sense, swell is an ancil-
- lary evaluation criterion that is important to the overaUexcavation operation, but not as

) importantto the evaluation of the top-down versus side removal approaches. Swell also will
- be measured on materialsthat are removed from the trench and stored in an uncompacted

pile.

3_ Identification of Wrote Forms Requiring SpecialEquipment

The identification of waste forms requiringspecial equipment and r_e frequency of
occurrence of those waste forms will be evaluated on the basis of the criteria described in the
following sections.

3.3.2.1 Waste Form Removal. The capability of the excavation equipment and excavator
operator to remove different waste forms is assumed to be independent of the removal
approach. Ease of removal for each waste form can be somewhat quantified based on the
bucket cycle time, the estimated utilization of the end effector, and the nature of the materials
being removed. A description of factors affecting waste form removal should be included to
simplify comparison of removal efficiency of certain waste forms.

3.3.2.2 Likelihood of Waste Forms. Of general interest when identifying ways to improve
the t'mdingsof the treatability test is the presence of waste forms that are difficult to handle
using the trackhoe with bucket and thumb, Two informationsources help determine the
likefihood and frequency of various waste forms that require the use of special excavation

equipment: () a pertinent backgrounddocuments, (2)
1 literature search of and conf'u'mation

of the literature search findings during implementation of the treatability test.

3.3.2,3 Down-Time Resulting from Special Equipment. After the need for special excava-
tion equipment is established at the conclusion of the treatability test, it is appropriateto
identify and evaluate the special equipment or trackhoe accessories available that could exca-
vate the difficult-to-handle waste forms. Evaluation of the identified equipment would be
based on cost and the time required to substitute or replace the equipment. (Note: None of
the special equipment identified as potentially applicable will be physically tested as part of
the treatability test.)

3.4 DQOs: ANALYTICAL SCREENING

There are two analytical screening objectives:

• Determine implementability of screening for currently established ERDF
preliminary waste acceptance criteria during bulk removal using field
instruments and visual observations.

• Determine whether the proposed screening methodology is appropriate and

feasible.

cvot_,m_.w_ 3-13
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• Determine whether the contents of containers meet ERDF preliminary waste
acceptance criteria using field instruments and visual observation.

There are separate test objectives for bulk removal and container management because
containersinterferewithvisualdeterminationofwastetype.

Table 3-3 presents the DQOs for primary analytical screening. Primary screening is
expected to identify all materials in the 118-B-I Burial Ground. However, if primary screen-.
ing fails, then secondary screening is available.

3,5 DQOs: HANDLING

Table 3-4 addresses the two handling DQOs:

• Determine the feasibility of segregating waste forms into categories during
excavation using a backhoe with thumb.

• Determine the feasibility of sorting waste forms into categories using a grizzly
screen, disc screen, manual raking, and hand picking.

The following sections provide a brief discussion of these objectives.

3.5.1 Feasibility of Segregation Using a Trackhoe with Thumb _[

The feasibility of waste material segregation within the trench using a trackhoe with a
thumb will be evaluated based on the ability to separate materials into the four categories:
containers, soil, hard waste, and soft waste. These categories are defined in Section 3.1.2.
There will be two approaches to in-trench segregation: one for wastes with visible containers,
and one for those without. Each situation is described below. (Note: Any containers that are
encountered during the excavation and segregation process will be treated as categorical
wastes. No attempt will be made to segregate the contents of the containers further unless a
container breach occurs during handling. Data collection will focus on categorizing the waste
forms encountered and noting the ease and accuracy of segregation.)

3.5.1.1 Segregating Waste With Visible Containers. Maintaining container integrity will
be the focus of segregation operations for bulk waste containing visible containers. Attention
will be paid to identifying the container forms encountered and noting those that require
special equipment to segregate without sacrificing container integrity.

3.5.1.2 Segregating Waste Without Visible Containers. Effective segregation by category
will be the focus of segregation operations for bulk waste materials not including visible
containers.

1
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Determine implemcntability Does material exceed > Category 3 Count Rate

of screening for currently ERDF preliminary • gamma mR/hr I0_ of ctiti""'advalue b
established ERDF waste acceptance miag ion chud_

prelmfinary waste acceptance criteria?

trite ria during bulk removal • beta mR/hr or 10_ of critical valueb
using.'field instruments and counts/scctmlf ttr_ ion chamber or

Girl
visu.tl observation ........

.

Spectral

• gamma +°Co. ')TCs. mEu. !0_ peak area of
IS+Eu. tuBa. critical valueb to
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others, concentration to
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,,

',.. "IRLI Count Rate "_
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..... °
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,,,,,,
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l ,, ,,,,,
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3J.2 Feasibility of Sorting Using a Grizzly Screen, Disc Screen, Manual Raking, and

Hand Picking
The feasibility of sorting waste materials outside of the trench following bulk removal

will be evaluated based on the ability to sort materials according to category. The categories
are thz same as for the segregation process: containers, soil, hard waste, and Softwaste.
However, the separation of containers will be performed to minimize the possibility of
breaching a containerand spilling a free liquid. Consequently, two approachesare necessary
to evaluate this objective: one for waste with visible containers, and one for wrote without.
Des_'iptions of the sorting process and equipment are presentedin Section 4.0.

3.5.2,1 Sorting Waste Material With Visible Containers. The focus of sortingoperations
for waste containing visible containers will be maintaining container integrity and identifying
the presence of free or organic liquids. Visible containers will be sorted and extracted from
the surroundingbulk waste materials. These containers will then be manually opened and
screened for the presence of liquids. If liquids are present, the container will be set aside for
special handling and disposal.

3.5.2,2 Sorting Waste Material Without Visible Containers. The focus of sorting opera-
tions for bulk waste materialsthat do not include visible containers will be on the effective-
hess of sorting into categories using the grizzly screen, disc screen, and manual raking or
picking. More details of the mechanical sorting equipment and process are presented in
Section 4.4.2. Separatedata will be collected for mechanical and manual sorting to evaluate
the effectiveness and accuracy of each.

3.6 Potentially Applicable or Relevant and Appropriate Requirements
(ARARs)

CERCLA Section 12l(d) requires that remedial actions at National Priority List sites
comply with applicable or relevant and appropriate requirements (ARARs) of federal and state
environmental laws. CERCLA also requires inclusion of to=be-considered (TBC) information
in the evaluation ofARARs.

Table 3-5 lists potential ARARs and TBCs mat may be relevant to this treatability
study and that may be needed for comparing treatability test results. These were taken from
the 100 Area Feasibility Study Phases I and 2 (DOE/RL 1993a). A more thorough
discussion is included in the feasibility study (FS). The 100 FS ARARs will be subject to
detailedanalysisinfuturefeasibilitystudies. "

I
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Table 3-$. Potential Requirements for Comparing Excavation d
Treatability Test Results.

i i rill I Ii , ii i111

................ Regulation Citation
I I I1|1 II I ii iiii I i i i I illllll I

Federal
iiiii I i IIIII ii1| Illl

Radiation Protection St_dards 40 CFR Part' 'i91

U.S. Nuclear Regulat0_) Commission Standards for Protection .......10CFR Part 20
Against Radiation
Resource Conserv_ion and Recovery Act 40 _ 260-268

National Primary and Secondary Ambient Air Quality Standards 40 CFR Part 50
National'EmissionsS'tanclardsforHazard0usAir'Poiiutants' 40 cFR Vm't61"'

Radiation"ProtectionforOccupationalWorkers 10CFR Part835

Radioactive Waste Management ..... DOE 5820.2A
"'Residual'RadioactiveMaterialasSurfacecontamination NI_'CGuide1.86

RadiationProtectionof'thePubli'c'andtheEnviJ'onment ' ' DoE 5400.5

State ........... --

Bent0n-Franklin-Walla Walla Counties Air Pollution Control Genem-alR_. 80-7 "

Authority
'"_ Pollution' Requireme'nts ............... WAd 172-300
'Nuisance Dusts ' WAS 296-62-075'09

Total Particulate wAc 296-62-07510

Emission Limits for Radionuclides ' ' ' WAC 173-480....

Hazardous Waste Management Act ......... WA¢_ 173-303
I I I II IIII I II II I I

All material removed from the 118-B-I Burial Ground that is not processed in the
sorting test will remain within the area of contamination and will be replaced within the
excavation upon completion of the treatability testing. Waste sorting for size segregation will
be used on 1 to 10 percent of the excavated material. The sorted material will be managed as
Investigation Derived Wastes or returned to the excavation upon completion of the treatability
testing. All liquid recovered from the trenches will be handled as a waste per guidance of
WHC-CM-7-7, Eli 4.3, Investigation Derived Wastes.

The Federal Facility Agreement and Consent Order Change Control Form M-15-93-04
approved by EPA, Ecology, and DOE/RL states the following: "The waste generated from
the test pits will be managed as 'investigation-derived-waste' or returned to the excavation in
a manner that will facilitate final remediation."

Because this is an interim action and ARARs will be addressed in the final action,

untw,ated wastes may be returned to the excavation upon completion or"treatability testing, i
'111
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4.0 EXPERIMENTAL DESIGN AND SPECIFICATION

This section describes the treatability excavation test in terms of the three primary
operations: excavation, analytical screening, and handling." Discussion is also provided for
the selection of trenches and for closing and backfilling the trenches.

4.1 TRENCH SELELTION

This section discusses the trench selection criteria and identifies potential trench loca-
tions that appear to meet those criteria. The primazy basis for selecting these locations is
historical records that may not be accurate. Therefore, while an attempt will be made to test
a reasonable variety of conditions at the burial ground, it is not possible to guarantee that all
the different expected conditions will be encountered during the test.

4.1.1 Trench Selection Criteria

The purpose of the 118-B-1 Excavation Treatability Test is to achieve the excavation,
- analytical screening, and handling objectives described in Section 3.0. However, the appro-
- priateness of the data collected is somewhat contingent on the nature of the wastes encoun-
__ tered. It is the intent of the treatability test to evaluate a reasonable range of waste conditions

b-,_ed on the historical information-not to test every waste or trench condition or conduct a
representative sampling.

-- Five trench locatio_:s were selected based on the following criteria, listed in order of
._ importance:

1. The five trenches should reveal a variety of conditions, including various waste
forms (hard, soft, containers, and soil) and placement variables (homogeneous,
heterogeneous, random, and various sizes and depths)

2. The five trenches should reveal variability with respect to time of burial

3. The trenches should be spatially located to avoid excavating similar materials
as a result of a systematic burial regimen

4. The trench locations should minimize the probability of a condition being
missed altogether

5. The trench locations should minimize the amount of overburden removed

4.1.2 Trench Selection

This section presents the rationale that was used to select each of the primary and

alternate proposed trench excavation locations. Figure 4-1 presents the selected locations

CVOR54¢133.WP3 4,=1
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superimposed on the GPR survey map. These locations are proposed based on review of the
information made available for this test plan; however, the field team leader (ZrL) should be
given the flexibility to modify the locations to improve safety or beret achieve the test objec-
fives. The grid shown on the map is tied into stakes and markers at the site. (Refer to
Figure 2-1 for the historical record ef trench locations and trench numbering.) The trench
locations are based primarilyon the existing trench markersin the burial ground, as shown on
the GPR Survey Map (Figure 4-1). There are markers indicating the locations of trenches
P-l, P-2, 1, 2, 3, 4, 5, 6, 7, 10, 11, 12, 14, and 15. Trenches P-1 and P-2 may contain liquid
tritium waste. Procedures for handling tritium waste will be developed at a later time.
Therefore, trench locations P-1 and P-2 will not be excavated during this test.

Location A was selected because it is positioned over what is believed to be Trench 2.
Trench 2 was filled in the late 1940s and is believed to contain metals, soft waste, and mis-
cellaneons waste. Spacer recovery was attempted from this trench in 1957. The center
section of this trench was chosen because it appears that trash was disposed on the east end
and metallic wastes were deposited on the west end. Although the trench is marked, the
actual location could correspond to Trench 1 or Trench 3, which also would be acceptable
because the same time period would be evaluated.

Location B was selected because it is presumed to be positioned over a trench filled in
1962. This trench is expected to be wider and deeper than the earlier trenches and include
railroadtie cribs that contain spacers. It is presumed that this trench also contains a mixture
ofsoft,hard,andmiscellaneouswaste.The trenchismarked,buttheactuallocationcould
varyfromthemarkers.Thetrencheson eithersideconsistofa 1962trenchtothesouth

,q

(P-2)anda late-1940strenchtothenorth.

LocationC wasselectedbecauseitispresumedtobepositionedoverTrench7,which
was f'flled,inthelate1950s,andbecauseitcorrespondstothesplines;!,os.Thistrenchis
presumedtocontainmetal,splinesilos,soft,andmiscellaneouswastes.Thistrenchismonu-
mentedinthefield.An unnamedtrenchtothenorthandTrench6 tothesouthalsowere

usedduringthistimeperiod.

Location D was selected because it is presumed to be positioned over Trench 12,
which was filled between 1964 and 1966. This trench is expected to be much wider and
possibly deeper than most other trenches and is presumed to contain a variety of wastes. The
western endof this trenchwill be investigated.

Location E was selected to investigate the conditions of the north-south trenches. It is
possible that this particular trench contains lead and steel spacers, nozzles, and yokes. It
could also contain water sampling pumps, piping from Ball 3-X system, duct work, scrap
metal, and gunbarre|s. Excavation will proceed south if waste is not found at the planned
location.

CVO_! 33.WP5 4-2
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The alternate location, Location F, is presumed to be situated over a general trench
filled during 1966 and another trench where horizontal control rods and vertical safety rods
are befieved to be buried. The trench at Location F has strong GPR geophysical indications.

4.2 OVERBURDEN REMOVAL AND EXCAVATION

This section contains general descriptions of the overburden removal and excavation
operations of the treatability test. These descriptions are specific enough to provide a frame-
work for writing the test procedures, yet flexible enough to allow field operators to make
adjustments as necessary to maximize safety, increase the efficiency of operation, or improve
test results. This section is presented in three parts: overburden removal and stockpiling,
conceptual excavation overview, and comparison of excavation approaches.

4,2.1 Overburden Removal

Overburden is defined as the soil between the ground surface and 1 to 2 feet above the
waste top. Overburden removal is not considered trivial since preliminary estimates indicate
that the volume of overburden to be removed can range from one to three times the trench
excavation material, depending on which wench locations are selected and how they are
configured. Removal of overburden will include the following elements: defining an over-
burden removal area and implementing the removal operation.

4.2.1.1 Defining an Overburden Removal Area. Defining the area of overburden to

remove requires consideration of two factors: the depth of the overburden, and the work areanecessary to perform the other test operations. Within this site area, the overburden is esti-
mated to be between 5 and 10 feet deep. This estimate is based on historical records
indicating that 4 feet of cover was placed over the trenches initially, and that an additional
4 to 5 feet of fill was placed over the burial grounds in recent years to stabilize the area and
provide shielding.

The work area necessary to perform the treatability test operations depends on the type
of equipment used, the operations performed within the area, and the amount of waste
removed and stockpiled adjacent to the trench. Considerations should include the amount of
room necessary to build access roads to the work area from the overburden and for the over-
burden cut slope to lay at an appropriate angle. This angle will be determined during the test
procedures and will be a function of depth, the materials expected to be encountered, and the
anticipated top of trench loading/access conditions.

4,2.1.2 Implementing Operations. Trench depth and location are two uncertainties that will
need to be managed during the implementation of overburden removal and stockpiling. Either
of these uncertainties could impact the area required for overburden removal. The decision
rules provided in Table 4-1 will govern when a contingency is implemented.

cvom,m33.wr_ 4-5



Table 4-1. Uncertainty Management/Decision Table for Excavation.

Sheet 1 of 3

Observations

Area of to Detect

Uncertainty Expected Conditions Uncertainties Uncertainties Decision Rule/Contingency

Overburden 5 to I0 feet of overburden. Overburden Direct Excavate overlmrden to original ground level, and begin test

depth/volume. Observation excavation, if overburden is greater than 2' in depth strip
additional overburden to 2' depth _mdbegin excavation.

Stray pieces of debris in overburden will not be considered

the upper limit of the trench.

Trench L_v,:ation GPR, hisiorical recordsl and The actual Direct Excavate m'ea that is SUSl_eCtedo(being the trench, if waste
LimiLs field markers define uench h_cation/limits of Observation is not found, proceed to excavate in a direction which has the

location limits, the trench, highest probability of intersectinga trench.

Detennining Determining the edge of the visual Direct I1"trench conditions are such that it is difficult to determine O
Observation where the trench ends, then note the reason why and theTrench Limils trench during excavalion will dclenninalion Of

depend on the trench the edgeof the location. Also, note-that determination of cross- r-'
4_ condition and how materials trench, contmnination may not be possible in this type of trench ,,o

were disposed, condition.

Trench Depth Trenches are less than or The acm_d depth ' Direct Be prepared to excavate trenches 25' deep. If trench is t_

equal to 20 feet deep from of trench, greater Observation deeper, then excavate in lifts by benching, o
original ground level, titan 211feel. <

Side Excavation Trenches are less than or Ability to bulk Direct it is recognized _at the side removal approach may be more c_

Approach equal to 20 feet deep from remove out of Observation effective and productive in a full-scale project because the
original ground level, trench, excavation will be larger to allow equipment and transport

vehicles to support side excavation within the trench.

Bulk removal within the trench will simulate this production
rate. Bulk removal out of trench will not simulate this

production rate and will be limited to trenches less than 10
feet deep for safety.

.. ,,



Table 4-1. Uncertainty Management/Decision Table for Excavation.
Sheet 2 of 3

Observations

Area of to Detect "

Uncertainty Expected Conditions Uncertainties Uncertainties Deciskm Rule/Contingency

Excavation The percentage of total Excavation Are IX_s Bulk removal out of uench, bulk removal within the trench,
Volumes excavation necessary to volume being met? segregation, and sorting volume allocations were estimated to

collect sufficient data for percentages, balance level of effort expended on test objectives, if one

each approach is preliminary Aciu',d volume operation requires three dines as long as planned
and subject to modilicati, m in .ccessary to volume allocations should be reevaluated.
the field, cvalual¢ each

cxcavalital

aiq_mach. 13

Sh)l}e Slabilily Stable slope angles will vm-y Number of slope (See DQO Obtain at least one slope stability angle measure.meal forwith nature iuld condili_,i _d slabilily Table 3-2) each slope condition encountered up to a maximum of 10

slope material. Slol)CS illeiLSttrClliCfitS conditions. Slope conditions are a result of the type of t"

greater than 1.5: I will not b¢ Ihal arc material, its size, stacking orientation, and relative density.
"_ required. Slope angles will necessary, if the stable slope angle does not vary more than 5 degrees "_under varying conditions after four measurements, then only

not vary greater than 5 "
• measure slope stability on slopes that have stable angles less

degrees from all average, othan this 5 degree range. <

Cross- Cross-Contmnination will Number of cross- (See _ Obtain at least one estimate of cross-conlaminalion for each o

Con_nination depend mostly tat excavator contamination Table 3-2) excavation approach along the bouom and sides of trench for

position but may vary slightly measurements each uench condition. If cross-c.omminafion depots under
with nature of the waste in that are similar trench conditions for each excavation approach do not
trench, necessary, vary more than 6 inches after 4 measurements, then reduce

frequency of estimtes to once per trench.

Spillage Volume Spillage will vary with the Number of (See D(_ Obtain one spillage estimate for each type of trench condition
nature of the waste being spillage Table 3-2) and excavation apimmch, if spillage volumes are less than I
removed, evaluations that CY per 250 CY of excavation for a variety of trench

' are necessary, conditions, then reduce observations to twice per trench.

CVOR56/IO9.WP5



Table 4-1. Uncertainty Management/Decision Table for Excavation.
Sheet 3 of 3

Observations

Area of to Detect
Uncertainty Expected Conditions Uncertainties Uncertainties Decision Rule/Continlgeacy

Waste Form All types of waste forms can Trench (See DQO Collect data in DQO Table for a p_a-lodof 20 minutes at
Removal be removed from the trench conditions and Table 3-2) least once for each type of trenchcondition. If sequential

using the excavator with waste forms that cycle times consistently vary by.mote than 50% when
thumb. Some waste forms are more difficult compared to each other, then extend duration of observation i
will be removed more or impossible to to 60 minutes. If waste forms/conditionsare encountered that

efficiently than others, excavate, increase typical cycle times by 100%, then extend durationof
observation to (30minutes and supplement data collection

with video tape.
Swell Volume Swell volume will depend on Which trench Direct Performinitial cross-section profiles on every uench O

the natureand ctmdili(mof areas to be used Observation excavated until the following three trenchconditions have
the waste, to measure swell been encountered. A trenchconsisting of primarilyhard t"

wdume, waste and soil, a trenchconsisting of primarilysoft waste, ,,c:

containers and soil, and trench with a mixture of hard, soft
oo containers and soil. if one trench has very similar conditions

as a trench previously evaluated for swell, then the swell
evaluation can be omitted for thattrench, r_.<

C3

.i -! i
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4.2.2 Excavation Overview

The excavation operation is key to this test plan. The objectives of the excavation
operation include comparing excavation approaches and supporting other test evaluations.

For the purposes of this test, excavation is defined as (1) material removed from the
trench or (2) material that is segregated within the trench. As a general guideline, the treat-
ability test will involve the excavation of 5,000 to 10,000 cubic yards of waste material. All
excavation will be performed with an excavator with bucket and thumb attachment. Excava-
tion will occur in five trenches.

The excavation is envisioned to consist of the following operations:

• Bulk removal out of and within the trench (70 to 75 percent of total excavation
volume)

• Segregation within the trench (20 to 25 percent)

• Bulk removal and sorting out of the trench (1 to 10 percent)

These operations and allocated fractions of the total volumes are based on the data needs to
meet the test objectives, minimize inefficient operations, and balance the level of effort
expended on relatively complex versus simple test operations.IL

W The excavation of each trench is expected to begin with the removal of overburden
down to the original ground level. If the remaining overburden is greater than 2 feet thick,
additional overburden will be removed so that approximately 2 feet of soil cover the trench.
At this point, a cross-section profile should be obtained over a portion of the trench to
evaluate swell volume. Bulk removal using the top-down approach should be used initially.
Analytical screening the waste for radionuclides, organics, and free liquids will be imple-
mented during bulk removal. Cross-contamination, spillage volume, and waste form removal
data should be collected. If the excavated material is judged to be sortable by mechanical
means (see Section 4.4), and sorting material is needed to achieve the test objectives, the
material will be transported to the sorting area. The excavation will continue until at least
one side slope and the bottom of the trench have been uncovered. At this point, the slope
stability angle will be determined based on the greatest average stable slope measured.

After _proximately I0 pe_cnt of the )oral plm,med volume for the trench has been
excavated, or at the discretion of the FTL, bulk removal could be performed using the side
approach. The parameters to be monitored during bulk removal include the amount of cross=

• contamination, the spillage volume, waste form removal, and slope stability. The side
approach could then be used until approximately 20 percent of the total planned volume for
the trench had been excavated. At this point, five combinations of operations could be used
to excavate the remainder of the trench volume: segregation using the top=down or side

" .
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removal approaches, bulk removal in the trench using the top-down or side approaches, and
bulk removal and sorting using the top-down approach.

The conceptual overview of the excavation described above provides a preliminary
framework for the treatability test and indicates where likely decision points will be reached
and measurements made. However, it is unlikely that the test will be implemented as
described without some modification. Deviation from this overview is expected because of
the inherent uncertainties associated with the burial ground. Operational decisions such as
equipment limitations, safety, high or low production rates, and accessibility to the trenches
may govern the implementation aspects of the testing. Some of these uncertainties can be
managed through the SAFER approach; others will require technical judgment during field
operations. Table 4-I lists how anticipated uncertainties will be addressed during implemen-
tation of the treatability testing. Should a Situation occur in the field that is not addressed
explicitly, the field decision should be related to data required by the test objectives presented
in Section 3.0.

4.2.3 Comparisonof Excavation Approaches

One of the primary objectives for this treatability test is to compare the top-down and
side removal approaches and decide which, if either, approach is most appropriate. If neither
approach is effective, special equipment may be required.

The evaluation of the top-down and side removal approaches will be made based on
four criteria: the resulting slope stability, cross-contamination, spillage volume, and waste
form removal. Swell volume is considered independent of removal approach and is not
considered a relevant criterion for the comparison.

During the collection of data to determine slope stability, cross-contamination, spillage
volume, and waste form removal, it is necessary to evaluate when data collection can stop or
when additional data collection is needed. The uncertainties associated with these decisions

are presented in Table 4-I. Section 3.0 defines the data needs, data measurement, and data
quality required for comparing these approaches, while this section focuses on how data

• should be collected during the test performance.

4.3 ANALYTICAL SCREENING
Q

This section provides a description of the analytical screening process. The analytical
screening process is included in this treatai3mty test to demonsu-ate its ability to determine if
burial ground waste exceeds the ERDF preliminary waste acceptance criteria. A major

uncertainty of _alytical screening is the final ERDF waste acceptance criteria. The analytical
screening process presented below is based on the currently available draft preliminary waste
acceptance criteria. Table 4-2 summarizes the uncertainties associated with the analytical
screening methodology, including observations to detect uncertainties and contingencies for
each condition. • dl

11
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Table 4-2. Uncertainty Management/Decision Table for Analytical ScreepAn&

Area of Uncertainty I Expected Conditions Uncertainties Observations to Detect Decisiml Rule/

1 Uncertainties Contingency

Gccicral field scrccmng ERDF Prcluninary Waslc ERDF Preliminary Waste None
Aco_pl_mo_ Crilena arc achieved AcccFumc_ Crilena arc mx

achi©vcd

Presenceol I':KI)F c-,tcgory No waste I_ > L'aacgory ] Waslc > Calegory 3 exists See Rgme 4-2 and TaiM© 4-4. if _ is > _ 3:
_a_tc_ • _ mala=id m Ira,own

locationm d_ cxc:va_L or
leavein pbce andmadk,mul
contactDOEandreg,,dmms.

If vnu_isnmidmufiad_(maV
I_ > Ci_tiry 3):
. OIx:mUomdde_s*o,i,o

p=tom,_,lu_ul Cl

mdiom_id,:scrcemq. !.. • Maycolle_ smnl_ for tab ¢
IBl__is ii _coa.l__ U

: N,, IXL' w.s_,,,: No TRU wast,: See Fngu_ 4-2 and Table 4-4. if W,._ is TRU: Iiandl¢
mme._u _ b,s,_d

S/_ _ Wasteacco,,m,cr _t
C_ (WXC 1993). <,

N,, v_JlalileOlg_iiic_ Volatile orglmics found _e Rguic 4-2 and Table 4-4. _ IoaUem. Iouik [or C
som'c¢,mi¢ ,bsoibi_s _

if fn:=liquid,r_mo_
t,_¢liqmdt_ dupoua.

No l,cc liquids Frcc liquids [omld S¢c Figure 4-2 and Table 4-4. Dtxalnem location, look for
soum=,m,=_ _
asov¢ if fro=Iquid..=movc

: ,h,o,bd f,==_,=l fordi,p--_

CVOR390/OI 4.wp5



DOF.JRL94-43, Rev. 0

Buexl on information from Miller and Wahlen (1987), buried waste in the
I18-B-1 Burial Ground does not contain sufficient radionuclides to be greater than Cate-
gory 3 waste, as defined by the Hanford Site Solid Waste Acceptance Criteria (WHC 1993).
According to the Estimates of Solid Waste Buried in 100 Area Burial Grounds (Miller and
Wahlen 1987) only four types of waste are greater than Category 1" graphite (t'C), aluminum
pmcen tubes (mCs and 9°Sr),desiccant (l(C), and lead (i'C). However, the l(C in desiccant
and lead arc barely above the Category 1 limit. Table 2-3 lists the waste types buried in the
118-B-1 Burial Ground, with their radionuclide concentration in Ci/m3. The Category 3 limit
for each mdionucfide is presented in Table 4.3 for comparison. (Note: Some radionuclides
do not have a Category 3 limit.)

Field measurements of dose rates during the treatability test should effectively screen
the burial ground material for the following reasons:

• All waste types except graphite, process tubes, desiccant, and lead are expected
to be below the Category 1 limit.

• All waste types except for desiccant and lead have easily measured, pene-
trating, gamma-emitting constituents.

a.-

• Both desiccant and lead waste can be visually identified, thus ensuring that any -
material that could exceed the Category 3 limit can be detected.

These conclusions are based on the following information from Miller and Wahlen (1987):

• Cobalt-60 is a constituent of most of the materials listed in Table 2-3 and it "-
emits easily measured gamma radiation. Two materials do not have 6°Co: -
graphite and the desiccant. The graphite is essentially pure _4C,but the
desiccantcontainst37Cs,_S2Eu,and_S4Eu-allofwhicharegamma emitters.L

• Inno casewillalpha-emittingradionuclidesapproachCategoryIlimits.There
isno reasontoexpectthatCategoryI orthetransuraniclimitofI00nCi/gwill

, be exceeded. As shown in Figure 4-2, neutron detection is used as a primary
: screen for TRU.

• Inno casewilltritiumexceedCategory.Ilimits.Likewise,noneoftheweak
(<300 keV) bcm emitters except _4Cin graphite are expected to exceed Cate-
gory I either singly or in combination with other radionuclides, and graphite is
easily identifiable. Even 9°Sr/Yis found mixed with gamma emitters in all

Section ,0,.3.1presents the implementation of the analytical screening process. The analytical
screening process itself is described in Section 4.3.2 and presented in Figure 4.2 and

- Table 4.-4.
q

¢vo_,, 33.vo5 4.12
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Table 4-3. Radlonucllde Category 1 and 3 Limits.

Sheet 1 of 2

_piL .....J i,,,, ,, ,,,, ,,,, ,, ,,, ,,=,,, a III - , rl IIIII I r I' I II II I'1111111111II HIIIIII__-- Activity Limits (CI/mJ)

..... X.............. - '.......................Nuclide C Category 3

..............'H '........................... 5'0 e_ ..........................

,fill I II Ill, f I II [, II Ill l r l ,,, , , | ,| ,,,, ,l ,,, l

'°Be 1.0 E+00 2.2 E+02
i . ii lull I_11III III I I III IIIIIII I I I III I III IIII I II I [ ] I IIIIII

"C 4.0 E-02 9.1 E+00

"c"........'........................... 4.o_ ............. 91.e+ol..............
I Ill Ill lllIIIlll IllI I I IIIIIIIlllI IIII I I I I lllll III " II I I Illl

4.0 E-04 8.3 E-02
iiii i imll ill, llllll I III I , II|I III I I

4°K 1.7 E-03 3.4 E-01

i _0Co I Ill II I 7.7 E_m01 II llllIllIlIIII Ollliii i rillI I I II ill I Ill[I
i ill l i i il liH i ii i iiiiiiii i

"_i ................. 4.0E_O 'S.;e+oi'
"Ni ° 4'0E+01 8.3 E+03

"_i.....................4.8E+oo ............L7E_
,,, iii, i

_Ni °' ' ........... 4.8 E_) 1 1.7 E+05

_Se................................... 3.8 E+OI 83"E+O!. ........
I L _ L IIll _. . l I IIl l II II I I I I III

_°Sr 4.3 E-03 1.5 E+04'
_1_ ii ii iiiiiiii i ii iiiiiii ii i i ii i ii i|11 i

- _z;' 2.7_.+oo 5.9E+02
J i i i iiiii i i|11iii iipl i iiiilll iiiiiIIIll I

"Nb ' 2.6"'E-04 ....... 5.6E-02

'_Nb°' ' ' 2.6 'E-o3 ........... 5.6E-01.......
II Hm,, ' "" InS| 'l ll_ till' In l|l

"Mo 3.0 E-Of 7.1E_l
i i i, , ii ,,= ,,, i i , _ ,i|i i

_Tc 5.6 E-03 1.2 E+O0

- '°'Pcl 4.8 E+O0 .......... 1.0 E+03
,, ,, ,, , ,,,,,, ,,,

"_ '"_'Cd 2.0 E-O1
i i,i. l.,,. ,,, .,. Hi. .,. i

n_'Sn 6.3 E+_)O 2.0 E+05

.....'_'S';,...... l ;E-o_ ..........................
• ,,, ii ,, i , , , , , ,,,,, ,,, , , ,, ,, i,,it

Iz9[ 2.9 E-03 5.9 E-01
i iiii iiii ii ii iiii iiiiiii ii i ii

mB 7.7 E-01

"'C's .... 1.9 E-O! ............. 4.2 E+oi

mCs 6.3 E-03 1.3 E+04
i i iii

"S_'ha ......... 1.6 E_()2 "' 3.4 E.tOO

,s,sm ........ 3.8 E,Oi .......... ,.1.8E+05 ' "
iii m , , , m, i , i

'S°Eu 1.6 E-03 7.7 E+02

"_E. ..... 8._E.Oi.........
'"2Gd ..... 6.3 E-03 ..... 1.3 E+O0

i|l,i .,- , , ,,,,,,., , , i

_STRe 53 E_,),; 1.1 E+03
-- ,,1,, _ ,, ,,, ,, , 1, , , , _ , ,

"_Po 2.9 E-I)2 7.7 E+O 1
,,.,. ,., i

-'"'l_b ....... 1') E-I)2 5.6 E+05
,,,, .....................

I "cvo_39o/ot i.wps 4-13
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Table 4-3. Radionuclide Category 1 and 3 Limits.

Sheet 2 of 2

iiiii ....... i ii iiiiiiiii i i i iiiiiii1| i i i rllllllll iiiii i iiii i

Nuclide Category 1 Category 3
m I II III I I iiiiii II I I II I I I iiii i iii iiiii I II I I III II

_Ra 1.4 E-04 3.6 E-02
I II I I I IIII1.1111 I II I I ii1.11 i I II I I I I i ijl

taRa 1.9 E+O1
flit i i i i iii it r II i1,11111 11111 III. L I II1,1 I I I I

"IAc 4.5 E-03 3.2 E+05
II I II Illl I II [I I II ii|llll]l I iii i J I i ii I I

4.8 E-01
"'_'h ............ 2.i E-03 ...... 1'13E-01 .........

ii ii ii iiii iiiii i i

"ruTh ......... i.2 E-04 ....... 2.2 E-02
III II I i , , , i1 I i i iii i ii I

_'Pa 1.6 E_)4 3.3 E-02
I II I i ii iii1|1|1 iiii i ii i i i i1

mU 5.3 g-04 4.0 g+00

mU' ....... 7.7 E-03 .... 1.i E+00 ...................

' _u_ ........ 9.1 E-03 ......... 2.1 E+O0.......

......"'u 31iE-03........ 5.9 -Ol.....
...... 1.0E-O2 ...... zi ........

iiiii, a, i i i i i .i i i

z_U 6.3 E-03 1.4 E+00
I I II i II iiHill IIIIII_

m Np" ,, 1.9 E-04 4.0 E-02 92S'Pu" 9.i E-03 ' 4.5 E+OI .........
'__-WPu" ' 3.6 E-03 ...... 7.7 E-ol '

'*_%" ....... 3.6 E-03 ......... 7._7E-01 .......

' UiPu" ...... 7._7E-02 ' 3.1 E+O1
i I i ] Iii i i iiii ] i[

a4'Pu* 3.8 E-03 8.3 E-01
i i i [ i iii iii i ] iii iiii

2_pu" 8.3 E-04 1.'I E-01
iiiii iii i

2,,Am" 2.6 E-03 I. 1 E+00

u_'=Am" 2.6 E-03 ...... 2.4 E+oo .......
i1 ,,, m| ,1|,

2°Am" 1.3 E-03 2.8 E-01

_"Cm" 2.5 E-02 .... 6.3 E+02 "

r_Cm" ' .... 2.3 E-01 .... 219 E+02'
, I i i|, i i iwll i

-USCm" 2.I E-03 3.3E-01
, i i i i -7-

2_Cm" 3.3 E-03 .7.7E-01
H i. i i i a i .n

 iCm" 7.1 1.5E-01
H i |.ll i i.

2_Cm" 9.1 E-04 2.0 E-01
ii i ii i i ii

ii ii ii i

* Limit for isotope in activated metal.
" Category 3 limit is the lower of this value and 100

nCi/g.

Source: WHC-EP-0063-4, WHC 1993. , 1, , , , , ..... _
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RADIONUCLIDE SCREENING ORGANIC SCREENIN(

i

1,0 2A
wasteano " 1.3

I measuregrossI 7 _ . jl_s DR within _a_ ,_e_'t_imated_ I Material <! ! Measure I /Are VOC >_
I beta, gamma Category3_i VOC levels_ backgroun_d?

I and neutron ! I I N /

I No ........ _ I Yes• O la,3 INo 2a,1 _
la.ll Perform gamma.spectral analysis I Wastefails -'/

' _ ' IERDFPWACas /Can source be

,_ I> Category 3 _x identiffed?

/ 2a.2 + ....

i Collect
_ J,NO I sample of

I source
Additional radiological screening
is required to identify material.
Methodology will be defined in

fieldprocedures.

PWAC = Preliminary Waste Acceptance Criteria
DR = Dose Rate

/
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LIQUIDS SCREENING

2.2 3.1

No organic Visible signs No liquids
vapor of liquids? present

Yes

3a.6 3a.7 3a.9 3a.10_ 3a.14
/ .......... _ I Note presenceofl

No No free Can source Collect ___ Arrenl_u_ _ aqueous liquid IAre liquids liquids identified? sample of

Material is "free"? present material _-'_-'--" / contamination I
contaminated
by VOC from

unidentified ._s

source Yes

I 3a.2 3a.8 3a.11_...._. 3a13.. ,_o ,_

Removeliquidsfrom Are free / Isthe Ilau:a \., Note presenceof
excavationand Yes liquids 4" >.!0.%'b_ "_ organic
collect sample present in \ vu,ume- / contamination

source? \ / below 10%

__3a.__.. Note_Yeswaste....

%/
3a5 3a.12

/ ,,re,,qu,c,, fails EFDF
organic? _'1 PWACfor aqueous PWACfor

[ liquids organic

content

I Yes
3a.4

I WastefailsERDF

PWACfor organic
liquid KEY: 1- Series= Category 3 and TRUscreening

2- Series VOC screening
3- Series= Liquidsscreemng

= Primarypath, expectedcondition for > 90%
of burialground material

FIGURE4-2
PRIMARY ANALYTICAL SCREENING PROCESS
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Table 4-4. Primary Analytical Screening.

Page 1 of 3
I I ' ' I II I

Step/Action
II | II I I IIII Iiiiii i I

1.0 Visually observe waste and measure gross beta, gamma, and neutron levels. The
waste is observed and field instrumentation ate used to measure the gross beta/ganmm,
and neutron levels. These measurements are compared to the predicted levels for the
identified waste type. Go to step I.I.

i i , , i, i ii i I iii II i iii I I II i I II I

1.1 Visual ID of Waste Possible? Visual observation is used to identify the type of
waste (such as process tubes, soft waste, or graphite) for comparison to expected dose
rate, to identify free liquids, and to identify the presence of liquids absorbed on waste. If
the type of waste can be identified go to step 1.2, if not, go to step la.1.

ii i ii i i i i m i i i i i i

1.2 Is the dose rate (DR) within a factor of 2 of the.expected count rate, as shown in
Table 2-4? If it is, go to step 1.3. If the count rate is > 2x the predicted rate, then the
material requires further analysis. Go to step l a. I.

iii i i i i ii i i i ii ii i i ii iiii

--. 1.3 Is the DR less than the estimated Category 3 DR for that waste type? The
.. nuclide list is reviewed to determine if the material is less than the Category 3 limit

(Table 4-5). If not, it is classified as greater than Category 3 (step l a.3). If so, the
material is classified as less than Category 3 and handled with the other waste material

Ik" (step 1.4). ....
IF-

1.4 Material is < Category 3. Materials that contain radionuclides less than the
_. Category 3 limit are designated as < Category 3. Most of the materials will not exceed
, - the Category 1 limit, but the only required distinction is whether it is > Category 3, or

not. Go to organic screening (step 2.0).
III III IIII I I III II

la.1 Perform Gamma-Spectral Analysis. If the material cannot be identified in step
1.0, then the material will be subjected to a gamma spectral analysis using a sodium
iodide probe. The objective is to identify all gamma emitters. Go to step la.2.

la.2 Is Identification of Waste Type Possible? Using the radionuclides identified in
step la.1, can the waste type be identified from the list of standard types? If so, go to
step 1.3. If not, additional radiological screening is required to identify the material; this
methodology will be defined in the test procedures. As stated in Section 2.2.5, no waste
is expected to exceed the Category. 3 limits: therefore, all wastes are expected to be
identified by this point.

ii iii ii ii i i i i ii i iii

la.3 Waste fails ERDF Preliminary Waste Acceptance Criteria for Category 3.
Materials that contain radionuclides greater than their Category 3 concentration limits are
given this designation. If Category. 3 material is encountered, work should stop at that
location, the material covered if necessary, the stakeholders notified, and work proceed at
another location.

2.0 Measure VOC levels. Detection of organic vapors is performed using a PID or FID

(WHC decision). Go to step 2.1

CVC)R56tlO6.WP5 4- 17
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Table 4-4. Primary Analytical Screening,

Page 2 of 3_
II IIIII I ' , , ,,..u I "r,,, ,, L ' , '1'" ' I' I I

Step/Action
i i ,i i i . , ,, i

2.1 Are VOC > background? As stated in Section 2.2.5, VOCs are not expected in the
burial ground and deti_ction of VOCs above background requires a search for the source
(assumed to be a breached container, see step 2a.1). If VOCs are not present above
background, go to step 2.2.
I I I Ill Illll I Ill Ill[ Ill I II II

2,.2 No organic vapors. Go to liquids screening, step 3.0.
i i ii i Hw , i i i|l, l llll i n|l

2a.1 Can source be identified? A search is made of the area to determine if the source

of the VOC can be found. If so, go to step 2a.2. If not, go to step 2a.3.
inl i i |. H ii i ,' m|, i . ,, i ,li. i ill, i

2a.2 Collecta staple ofthesource.Ifthesourcecan be identified,thena sampleis

needed to determine what material is vaporizing. Go to liquids screening, s_ep 3.0.
i ill i J i ,i , ,, ,,,,, i|, i,i,, ,,, i| i

2a.3 Material is contaminated by VOC from unidentified source. If the source of
VOC cannot be identified, then this information is noted in the field log and the
excavation continues. Go to liquids screening, step 3.0.

,,., H |m, HH ,,,. I,

3.0 Are there visible signs of liquids? This applies to both conditions: where VOC are
present (i.e., probably the source) and where VOC are not present (i.e., either non-volatile ..
organics or aqueous liquids). These signs may range from discoloration of the waste
material to liquid observed dripping off the waste. If visible signs are present then go to
step 3a. 1. If not, go to step 3.1.

3.1 No liquids present. Note that no liquids are present in the waste material.
i ii, , H| ,l, i,

3a.1 Are liquids "free." A liquid is free if it meets the Resource Conservation, and
Recovery Act (RCRA) definition of a liquid (i.e., fails the paint filter test). If containers
are identified, these must be handled to contain the liquid and transfer it, if needed, to
sound containers for disposal. If the waste matrix is dripping liquid, then it must be
containerized for treatment or disposal. See step 3a.2. If no free liquids are present, then
go to step 3a.6.

3a.2 Remove liquids from the excavation and collect a sample. Liquids must be
removed from the excavation. If a container exists, it may be sound enough to be moved

- to the staging area. If the container is not sound the liquid is transferred to a sound
container, or the existing container is overpacked. A sample is collected either during
transfer or at the staging area. This sample will be used to characterize the liquid. Go to
step 3a.3.

3a,3 Are liquids organic? The liquid is determined to be either organic or aqueous by
visual observation, field tests, or from the sample analysis. If the liquid is organic go to
step 3a.4; if not, go to step 3a.5.

4-18
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Table 4-4. Primary Analytical Screening.

Page 3 of 3
I I III III I I I _ IIIII I II I I I

Step/Action
I I IIII I I I III Ill III1[ I I I I I[ I II li

3a.4 Waste fails ERDF Preliminary Waste Acceptance Criteria for .organic liquids.
Note, in the field log, that free organic liquids are present. It is important to describe the
conditions that the liquids were found in, including:

* what was the dominant waste type aroundthe liquid?
• what did the material look like?
• where in the trench were the liquids found?
• are these any other pertinent facts?

II IIII II II II II I IIIII I II IIII I

3a.5 Waste fails ERDF Preliminary Waste Acceptance Criteria for aqueous liquids.
Note, in the field log, that free aqueous liquids are present. See step 3a.4 for required
description of conditions.

i ull i i i i i i , i iii

3a.6 No free liquids present. Note in the field log book that liquid contamination is
present, but no free liquids exist. See step 3a.4 for required description of conditions. Go
to step 3a.7.

i ii Ul iii i i i u i ill ii
.m,.

3a.7 Can source be identified? Search for the source of the liquid contamination. If it
is found go to step 3a.8; if not, go to step 3a.9.

, Ill I IIIL I II I I I II

3a.8 Are free liquids present in the source? If free liquids are present in the source,
-i then they must be handled as any free liquid (see step 3.2). If no liquids are present, then

_P' proceedto step 3a.9.
u u i i

_ 3a.9 Collect sample of material. A sample is collected to determine the identity of the
liquid. Go to step 3a. I0.

3a.10 Are liquids organic? If the analysis shows that the liquid contamination is
organic go to step 3a.ll; if not, go to step 3a.14.

i i

3a.ll Is the liquid > 10% by volume? If the organic contamination is greater than 10%
by volume of the waste matrix, then go to step 3a. 12. If it is not, go to step 3a.l 3.

i i , , , ,,,,, i i i el i

3a,12 Waste fails ERDF Preliminary Waste Acceptance Criteria for organic content.
Note that the waste fails the preliminary waste acceptance criteria of the ERDF because
organic contamination from a liquid source exceeds 10% by volume.

i) iiii i i m ii ill i

3a.13 Note presence of organic contamination below I0%. Note in the field log that
organic contamination is present and its volume by percentage. This waste is acceptable
at the ERDF.

3a.14 Note presence of aqueous liquid contamination. Note in the field log the
presence of waste contaminated by the aqueous liquid. Also include the type of liquid.

I I Iiiiii if I_1 i I lil I I l I I Illl I IIIIII ilil Ii] I I

)
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4.3.1 Screening Implementation
dl

The analytical screening methodology is used during both bulk removal and container
monitoring phases of the treatabilitystudy. Both phases require screening; however, the
container monitoring phase involves manually opening con_ners (such as cardboardboxes
and drums) to determine void volume and identify any contained liquids. Implementation of
the screening process for bulk removal and container monitoring is presented below.

4.3.1.1 Bulk Removal.

Visual Observation. Visual observation is the key screening step. It is used to iden-
tify free liquids, the presence of liquids absorbed onto waste, and the type of waste (such as
process tubes, soft waste, or graphite) for comparison to expected dose rates.

As a comparison of Tables 2-3 and 4-3 shows, only graphite and aluminum process
"tubesare expected to potentially exceed the Category 1 limit. The radionuclide levels in
these wastes may approach the limit between Category 1 and Category 3; therefore they
should be screened for variations in radionuclide levels that may place the waste greater than
Category 3. Both of these materials can be visually identified, ensuring that wastes are
properly screened and classified.

-,nil

Screening should be used to monitor all materials during bulk removal. Screening of _-
materials may be performed in bulk, but some screening on individual pieces of waste will be
necessary for comparison with the estimated dose rates and to ensure that the waste contains
no anomalies. If anomalies are found, then the waste types with the anomafies should be
identified for more careful screemng during the remainderof the trench excavation. The
following discussion presents the conceptual screening process. Tl_s screening methodology
may change as data is obtained from test results.

Radionuclide Monitoring. Screening during bulk removal involves using gross beta/
gamma and neutron probes to deterrmne the dose rate (or count rate) of the material and then
comparing that level to two screening levels. Fh'st, the measured dose rate should be
compared to the Category 3 dose rates for each waste type, as shown in Table 4-5. If the
dose rate is at or above this level, then the material is identified as "Category 3 or greater,"
placed in a known location in the excavation, and covered with soil or other shielding as
required. Identification of this material is a regulator hold point, meaning that both DOE and
the regulatorsshould be contacted immediately if it is found, and workproceed at another
location if possible. During excavation, bucket loads of homogeneous material may be
screened against a single dose rate to expedite this step. The rate used should be the lowest
dose rate possible for the bucket and is set at 110 mR/hr (i.e., for 3 yd3 of graphite, as shown
in Table 4-5). 1

I A singlescreeningdosetaleisgivenwithsome hesntancy,Duringexcavation,itIscrucialthatoperationspersonml visuaJlyoburv¢ the i

being removed. Any maxeri-n that Is unexpectedor not ac.coumedfor m _is plan must be screened individually to d_qnnine ill
_lide dose and possibly i_ constituents.
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Table 4-5. E,_mted Contact Dose Rates for Category llI Wastes from the II8-B-I Burial Ground.
,, , ,, , , ,, , I ........;..... ' I I IIII IIII IIIIII IIII I II 'I I ---

r (defined Original Dose Rate Catepry IH Dem Rate
- Waste Type below) (R/hr)" (il/br)'

_ II I I IIIr I I ...... I,,I, I_ II

Aluminum $pacen _' 1.9x 104 . n/a

Poima Pieces _' 3.4x 104 n/a

AhllaiHln/IRoma Splinu . _ 1.4 x I0"' n/a
II I I I llll I II I H I

Graphite 2.24 3.71 x 104 8.3 x 104
ii iii ii I I I iiiii ii i i i ii1| I i i iii I I

Alum/aura Pnx_s Tubes 8.5 x 103 6.4 . 3.4 x 104 '
,,,, ,, , ill, .,.,.. , ,,, |. , ., ,|, ..

D_icc_t n/a None' None
i , ii H i i i

LeadBrick 220 1.7x I0" 37
i i l i i , iii i ii |iill i i i,ii .. i ill i H

Lead Sheet 366 7.7 x 10.3 2.8
ii i ii i i i ii ii iiii Ill'lIII I I II

Miscellaneous 2.3 x 10' 1.7 4.0 x 10''

Cadmium Sheet n/a Noner None
i iii l lull l i iiinil nn I n I I n l Hill III|

Soft Weme 8.1 x 106 2.3 x I0" 1.9 x I0t '

_pi_ n/a None Now
,,.., ,., ,,,, , ,|, ,,,, ,| . .,. , ,,

StainlessSteel SteamGenerator Tubes n/a Nones None

TritiumSepwa_ions[_oject-GlassLineWaste n/a Noner " None

D Notes:...................
-b

r . Catcf[ory111Concenrratwn Catcfory IllDo_
Ongu_ Concentvatwn Or,_ Dose

The Category 3 dose rate Js calculated by holding the ,so[ope ratios from Table 2-3 constant and increasing the concentrations by the
factor r. The Category 3 dose ra_ets then calcultued tn_m the increased Js_)topeconcentrations.

' MICROSHIELD model results based on the actual radJonuchde concentrattonsfrom Table 2-3.

Category{I[doserale(R/hr) = r x (_gm_ dos_ra(c,R/hr_

c Radionuclides comamed tn this waste type have no C;ue9ory ill hm.s

d Practical considerations such as Lheeffects o¢cx[ema_ radta[a,n and Internalheat generation on transport,handling, and disposal will
limittheconcentrationforthese wastes_I0CFR _I.Table2,Sectlon01.55).

' Betaradiationonly;doserateisnegligsble,

r No radionuclide data. "

Negligible. total radionuclida inventory < 0.01 Ci for 575 tons o[ w_te.

n/a = Not Applicable.

CVOR54/138.wp5 4-2 [
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Second, the measured dose rate should be compared to the expected dose rate for that
material(Table2-4).Materialsthatarewithina factoroftwo oftheexpectedbeta/gamma
ratesareconsideredidentified.Itisexpectedthata greatmajorityoftheburialground I
materialwillmeet theexpectedcondition;however,somematerialmay not.Materialsthatdo

notnum:h theexpectedwastetypes,orthathavedoserateslessthanorgreaterthantwo

timestheexpectedrate,must undergogamma-spectralanalysis.Gamma-spectralanalysisis
usedtodeterminewhich arm-emittingradionuclidesarepresentinthematerial.Ifa waste

typeisconsistentlyfoundtoexhibita differentdoseratethanthatexpected,thenth#actual
doseratewillreplace,theexpectedrateinthescreeningtable.Thus,astheexcavation

proceeds,theexpectedconditionsmay changeasdataiscollected.

The estimateddoseratespresentedinTables2-4and 4-5arebasedon a singlewaste

form and simpleconfiguration(i.e.,singlebox orbundle).Thus,useofthesedoseratesis
inappropriatefornonhomogeneouswastepilessuchasa bucketloadofmultiplewasteforms.
Nonhomogeneous wastepilesmustbe segregatedorotherwiseexcludedfrommeasurement

beforeusing Tables 2-4 and 4-5.

Ifthematerialtypecannotbe reconciledfromthegamma-spectralanalysis,thenaddi-

tionalscreeningisrequiredtodeterminewhat theradionuclideinventoryis.Additional

screening may entail beta, and possibly alpha, spectral analysis. The FTL will determine
whether additional screening will be performed and what it will entail.

Neutron detection will be performed with passive detectors. Materials having d
measurable neutron emissions potentially are TRU and must be set aside for detailed analysis I
or sampling for cont'u'mation.

o.

Materials identified for secondary analysis are expected to be few; therefore, this :"
material will be moved offline to minimize interference with test operations. The FTL will
make the decision whether or not to subject a material to secondary screening. Under some
circumstances, secondary screening will not be desired-even though the material will not be
identified. This situation may exist for a material that is not a normal waste form and with a
dose rate too high to justify personnel exposure. However, the decision to not analyze a
material must be made very carefully. These materials will have to be handled during reme-
diation of the burial grounds; thus, information must be generated either during this test or at
some other point before remediation.

If the gamma-spectral analysis shows the material's inventory exceeds the Cate-
gory 3 limits, then the material should be identified as "greater than Category 3," placed in a
known location in the excavation, and covered with soil or other shielding as required. Iden-

tification of greater than Category 3 material is a condition where DOE and regulators should
be notified as soon as possible and work proceed in another location, if possible.

Organic Vapor Monitoring. Organic vapor screening is performed using a
photo-ionization detector (PID) or flame-ionization detector (FID) to detect total VOCs. If t
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VOCs abovebackgroundaredetected,a searchshouldbe performedforthesourceand,if

identified, a sample collected from it.

4.3.1.2 Container Monitoring. Screening during container monitoring will be identical to
screening during bulk removal, except that personnel will open containers manually to deter-
mine ff free Liquids are presentand,ifso, their volume. Initially, all containerswill be
opened;however,oncesufficientinformationisgatheredon a typeofcontainer(suchas
cardboardboxesordrums),thefrequencyofsamplingmay be reducedto I0percent.The
FTL willdeterminewhen sufficientinformationexists.However,enoughdatamustbe
collectedtoshow thatthewasteform isconsistent.

Table4-2sun--s theuncertaintiesassociatedwiththeanalyticalscreeningmeth-

odology,includingobservationstodetectuncertaintiesand contingenciesforeachcondition.

4.3.2 Screening Methodology

Table 4-4 describes the analytical screening process, step by step, as shown in
Figure 4-2. (Note: The l-series numbers pertain to Category 3 and TRU primary screening,
the 2-series numbers pertain to VOCs screening, and the 3-series numbers pertain to liquids

' screening.)

4.3.3 Analytical Sampling

D The fieldscreeningprocessdefinedinSections4.3.I and 4.3.2may notbe sufficienttoidentifyallmaterialsencounteredduringthetest.Ifsuchmaterialsareencountered,then

laboratoryanalysisisrequired.For thistest,up to20 grabsamplesmay be collectedduring..

_ theexcavationtestforlaboratoryanalysis.These sampleswillbe collectedatthedirectionof
thefieldteamleaderbasedon thefollowing:

• Material that cannot be identified by field screening

• Up to five samples from the bottom of trenches where the field screening
instruments indicate clean soil (Note: it is not required to attempt to excavate
to the trench bottom in every, trench and samples are not required in every
trench)

• One grab sample of graphite (_'C) for isotopic analysis to confirm the isotope
ratios in Table 2-3 (if graphite is encountered)

Each grab sample will be analyzed for the following list of analytes from the burial
ground waste site group, 100 Area Source Operable Unit Focused Feasibility Study Report,
Volume I (DOE/RL 1994).
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* Radionuclid_: t'C, t37Cs, e°Co, t52Eu, t_tEu, 3H, e3Ni, *°Sr

• lnorganics: Cadmium, Lead, Mercury Am
• Organics: No specific constituents identified I

4.4 BANDLING: SEGREGATION AND SORTING

This section describes the segregation and sorting treatability test operations. These
test operations will be implemented to evaluate the effectiveness of separating waste forms
into the four waste categories: containers, hard, soft, and soil (including rock-see
Section 3.0 for definitions of these categories). Segregation may be more effective than
sorting for separation of waste forms. Therefore, segregation will be attempted on every type
of trench condition that is encountered, while sorting will focus only on those trench condi-
lions where segregation is ineffective or inefficient.

4.4.1 Segregation

Segregation assumes the use of a trackhoe with a thumb to separate waste forms
within the trench into the four categories. Segregation will be implemented during the treat-
ability test program whenever sufficient working area is available within the trench. The
conceptual allocation volume for segregation is 20 to 25 percentof the total waste volume ::
excavated. The focus of the segregation testing will be on the larger waste forms, but obser-
vations also will be made concerning how well smaller pieces are segregated.

,J

Segregation should be attempted for each type of trench condition encountered. The _
trench condition is dependent on what types of waste forms are present (including size, shape,
and physical characteristics), how the waste forms are orientated or stacked in sire, and how
densely they are packed. Segregation will be tested using both excavation approaches: top-
down and side.

Initially, segregation should be attempted for at least 30 minutes on each type of
material consisting of more than one waste category. If the waste includes containers, the
containers will be segregated first by picking, combing, or spreading. Picking is defined as
grabbing the waste discretely using the bucket and thumb to separate the material. Combing
is the process of dragging the bucket tines through the waste to separate the material.
Spreading involves bulk excavation and dumping of the material over a wide area to expose
and separate materials.

If segregation is causing free liquids to spill from containers, the containers will not be
handled until they are screened. If a large number of containers filled with liquids are
encountered, the trench will be closed and excavation will proceed at the next planned trench
location.

The conceptual overview of the segregation testing as described above provides a

preliminary framework for the treatabilit_ test mid indicates where likely decision points andmeasurements will be made. However, it is unlikely that the test will be implemented as
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described without some modification. Deviation from this overview is expected because of
the inherentuncertaintiesassociated with the burial ground that could affect the implenmnta-

D tion of segregation testing. Operational decisions such as equipment limitations, safety, highor low production rates, and accessibility to the trenches may govern the implementation of
the testing. Some of these uncertainties can be managed through the SAFER approach; others
will requiretechnical judgment during the field operation. Table 4.-6 lists how the anticipated
uncertainties will be addressed during implementation of the treatability testing. Should a
situation occur in the field that is not addressed explicitly, the field decision should be driven
first by safety considerations and second by the data required to satisfy the test objectives.
The data requirements are presented in Section 3.0.

4.4.2 Sorting

The sorting test operation is unique to this test plan because, unlike the other test
operations, the equipment for sorting is not specified. This poses a dilemma in selecting
equipment or designing a system for presumed conditions. While it is undesirable to procure
an expensive piece of equipment for testing that may not be necessary or effective, it is diffi-
cult to evaluate sorting without some type of sorting equipment (recognizing that hand sorting
is not practical). To balance these two concerns, the following were assumed:

• • That the waste materials in the trenches are primarily mixed with soft.

• That sorting equipment could be evaluated based on expected conditions.

• That selected sorting equipment would be evaluated by batch-type processing.
f

_: * That the evaluation of sorting equipment would focus on the ability to separate
soil from waste materials and separate soft and hard materials.

Because of the difficulties described above, the sorting portion of the treatability test
program should be seen as a pilot test to evaluate the ability of a piece of equipment to
separate materials, rather than a demonstration test to evaluate production rates and materials
handling. The information learned from this testing will provide input for the development of
a more complex sorting system. It must be recognized that production rates provided under
these test conditions will not be applicable to a prOduction-scale or full-scale operation.
Furthermore, materials handling, storage, and transportation of the waste categories will not
be evaluated as a part of this test program.

d

Sorting involves separating waste forms outside of the trench into the four waste cate-
gories. Initially, an excavator will be used to remove waste from the trench. Sorting will be
implemented during the treatability test program whenever sortable material is encountered
and is deemed appropriate to achieve the test objectives. °
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Table 4-6. Uncertainty Management/Decision Table for Handling.
Sheet 1 of 2

- Observations to

Area of Uncertainty Expected Conditions Uncertainties Detect Uncertainties Decision Rtde/Ctmttngency

Waste Segregation Segregation is appropriate for Appropr_mte waste Direct Observation If the waste ,,-,,_-_d cordains two or
large waste forms and trench material that should be more waste calegori_ and a __
conditions that consist of 2 or tested for segregation, material has not been pt'eviously tested,

then attemptm segregatefor at least30more waste categories.
minutes.

Ctmtainer Segregation Segregation of h-u'ge containers The ability to Direct Observation If the waste mate£_d contains v_bk_
followed by bulk removal will segregate visible containers, then attempt to segregate
facilitate field screening, containers, containers first.

Ct_ntainer llamlling Excavator with thumb will The ability to Direct Observation if containers c_n-a be se'g_egatt_ by
have ability to pick containers segregate ctmtainers equipment without destroying the t'rl

without _lcri|icing Ilk'it without dmnaging tile conoiner causing spillage of liquids,
integrity, containers" integrity, then uncover containers m allow field _D

screening prior to moving. 4:,,

o', Presencc _,_Liquid No _'ontaim:rs L-omain frcc Eucountering Direct Obmrvatitm If more than I0 containers arc f_mml ..
Contldncr.', liquids, containers with with liquid in the same trench _cthm. _O

liquids, then move to the next planned trtmch
. h_calhm, o

Small Waste Ftnm Segregation of small waste Presence of small and Direct Observation if the waste male_-ial contains .qnM!

_md Soil Segregatitm forms _md soil will no! be unbundled waste waste forms that cap,'tot be segregated,
effective, ftmns, and soil. then focus the segregation on the larger

waste forms. Sort the retailer waste

forms if segregafitm is not effective in

the separation of rite waste categories.

Large Waste Form Segregation of large waste The ability to Segregation Production If Large waste irsitea_,ds average mote
Segregation forms will he more effective segregate large waste Rate (See DQO Table than 5 minutes per cubic yard to

than sorting, forms. 3.5). segregate in a 30 minute period, then
attempt to sort this material.

Waste Sorting Sorting is appropriate for Presence of ram- Direct Observation if waste r',,at_-.si is not seg_zg_
materials thaa are not segregatable wastes, became of small size or segregation is

segregatable, not effective, then attempt to sort 5
cubic yardsof themaleriaL



Table 4-6. Uncertainty Management/Decision Table for Handling.
Sheet 2 of 2

Observations to

Area of Uncertainty Expected Conditions Uncertainties Detect Uncertainties DectsiemMjkdl_mMtRip_mcy

Comainer S,)rling Conlainers will be exlracled The abilily to sort (SecDQO Table 3) If smtiag of waste ktckldi_ c_01_
during ihc first slagc of sorling waste thai includes resulls in spiaage o[ liquids (two
to facililale licld screening, containers, occaskms flora same trench), Iheaopen

containers,_, and field screea
pr,o movi

Sorting Equi|mt¢ltl The ability IO5oll will dcl)Cl|tl Equipmenl scuings Direct Observation If sorting pl_htcliom vales or SCl)_,.li(m
AdJti._illiC:l|l upt)ii lilt type ol ilililC[i;ditlid dial are best for efficiency can be improved (based on

the cqullluicnl oi_ralhuial cc[laili types of _ations) by adjustingsooting
$ellings. lllalclriah. I_I_ (I!_II_ S Ul_k O[ grizzly Esceecn,size_ disc scrccn),fl-,cn C

pufonn up to two _ sorting
tests to evaluate these factors.

II:u.I l'tckmg/Sorling Hand i_iLkul'g/sortingis slow The ability to hand Direct Observation | Handpick/sml for at least 30 minules |
{J and lal'_. llll¢llSiv¢l)m pick/sorlill balch [ per s(wl lest tO _ [casibilily ot" l b

"_ I)rOCCssing. process. -
;ICCUf;IIC. _ _ t'l,

<

C
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The conceptual allocation volume for sorting is I to I0 percent of the total waste
volume excavated. The intent of testing this volume is to sort each type of waste that is not _M
readily segregatable. The ability to sort wastes into categories is considered to be indepen. I
dent of the excavation approach.

The conceptual sorting flow chart presented in Figure 4-3 illustrates a potential ,
approach for the sorting test operation. It is assumed that 5 cubic yards of non-segregag_le
waste will serve as the model sorting volume. First, the material encounters a grizzly screen
that initiates the sorting process. The grizzly screen is a static bar screen that separates con-
tainers, lat-ge rock, and large or long waste forms. The screen is slightly angled to allow
large material to roll off the screen; however, some materials may have to be hand or
machine picked off of the screen.

Material that passes through the grizzly screen may fall through a chute into a contain-
er or onto the ground (Figure 4-4). The minus material from the grizzly screen will be
processed by one of two options: (I) a stationary disc screen, or (2) a disc screen inside the
bucket of a front-end loader. The decision of which piece of equipment to test will be made
during procurement and development of treatability test procedures.

The stationary disc screen is a mechanical screen comprised of an inclined box with a
series of transverse shafts, each of which has a series of interleaved discs that create the

screening space. The shafts rotate so that the discs move the material from the entry to the

point of discharge. The screen size is adjustable and, depending on where the size adjustment _I
is set, material is separated into a minus fraction and plus fraction containing materials sized !
less than and more than that set point, respectively. The plus fraction may contain pieces up
to 6 inches in diameter, though longer pieces may exist. The minus fraction is expected to
consist of soil and other waste types broken into small pieces. The plus fraction is expected
to consist of large waste forms and rocks.

The bucket disc screen is an attachment that fits onto a front-end loader or trackhoe

which facilitates screening (Figure 4-4). The screen/bucket combination allows the operator
to fill the attachment with the waste material. Then, through the action of the disc screen and
bucket, the minus material is shaken out of the attachment leaving the plus material inside.
After the plus material has been separated out by the stationary or bucket disc screen, it may
be placed on an inclined sorting table where Itard waste, soil (including rock), and soft waste
will be separated by hand and raking methods.

The conceptual overview of the sorting operations presented in Figure 4-3 provides a
preliminary framework for the treatability test. Some of the uncertainties associated with
sorting are presented in Table 4-5. Should a situation occur in the field that is not addressed
explicitly, the field decision should bc driven first by safety considerations and second by
data required by the test objectives established in Section 3.0.
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4.5 TRENCH CLOSURE

f This section summarizes the operations involved in closing the test trenches. The
primaryoperations consist of documenting where materials are located, backfilling and com-
pacting the waste in the trench, and replacing the overburden. All excavated material, except
liquids,willbereplacedintheburialground.Eachexcavatedtrenchwillbedosedpriorto
excavating the next trench.

4.5.1 Decumentation of Material Locations

A general description and photographic record will be kept of the material excavated,
segregated, and placed in the trench. The descriptive documentation should identify the waste
category, contamination level, and appropriatetrench location. Materials in the trench could
be located by measuring off from existing burial ground markers. If burial markers have no
unique identification, a sequential number will be permanently placed on the marker.
Portions of the trench that consist of many different types of waste may be best described
with photographs. At the FTL's discretion, a marker may be placed in the trench to identify
the bottom or side of the trench for future reference.

4.5.2 Trench Backfilling

The operation of backfilling waste into the trench will proceed in a manner that mini-
_ mizesdustgenerationandthepossibilityofdestroyingtheintegrityofcontainers.During

back_ling,aneffortshouldbe made tokeepwastecategoriesseparatedasmuch aspossible
tosimplifyfinalremediation.Some formofcompactionshouldbeusedtoincreasetherela-
tivedensityofthetrenchasitisbeingfilled.Thiscompactioncouldbeaccomplishedby
packingthewastewiththebackhoebucketinlifts.AfterthewastetrenchhasbeenbackfiIled
andcompactedtothepointwhereoverburdenisrequired,a cross-sectionprofileshouldbe
obtainedfortheswellvolumeevaluation.

4.5.3 Replacing Overburden

Overburden material should be placed over the trench to return to natural grade.
Additional overburden material should be placed as required by health physics protocol to
provide sufficient shielding. Excess overburden will be left in stockpiles, as necessary.

D •
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5.0 EQUIPMENT AND MATERIALS

This section provides a preliminary list of the equipment and materials required for
conducting the treatability test.

$.1 EXCAVATION AND REMOVAL

The equipment required for excavation and removal is presented below:

• Trackhoe
• Front-¢nd loader

• 10-yard dump trucks (preferably two)
• Water truck

• Dust control equipment
• Abney
• Automatic level

• Philadelphia rod
• 200-foot and 300-foot measuring tapes
• Miscellaneous tools to support equipment maintenance and minor repairs

The materials required for excavation and removal are presented below:

• Plastic sheeting

_ID • Stakes and marking paint• Materials for temporary storage
• Materials for decontamination

• Materials for health and safety
• Liquid waste disposable containers

$.2 ANALYTICAL SCREENING

The equipment required for analytical screening is presented in Table 5-1.

$.3 SEGREGATION AND SORTING

The equipment required for segregation and sorting, in addition to those items listed in
Section 5.1, are presented below:

• Grizzly screen with adjustable frame
• Adjustable disc screen
• Sorting table (if needed)
• Rakes for hand sorting

The materials required for segregation and sorting, in addition to those items listed in

Section 5.1, include containers to catch materials from the sorting table.
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Table 5-1. Analytical Screening Instrumentation.
II H I II I I II

Purpose Instrument
i II I II I J I I I I

Dose Rate (beta/gamma)
< 5,000 mR/hr Eberline RO-2 or equivalent
_; 200 R/hr Eberline RO-7-BM or equivalent'

i i i

Beta/gamma'Ratios See dose rate insmunents above.
IIII IIMI I I I

GasrmmSpectral Sodium-iodide should be sufficient (keep germanium in
Analysis consideration)

t timeR | II in

Beta Spectral Analysis P!astic scintillator
. laHi t_

Alpha count) Alpha scintillator, Eberline AC-3 connected to PAC-ISAGA
or equivalent

a_ iii i i i | i iAlph ta smear Eberline SAC-4 or equivalent
counterb

I lilJ

Alpha Spectral Analysis Silicon dioxidec
i is ilml ill I

Neutron d

Organic Vapors Photoionization detector using either a 10.6 or 11.8 eV lamp. -
i ill II 4.

"Consider using 5-foot rigid extension (RO-7-RX5) or model 6150 ADT detector with _,
167-inch extension.

Whese activities are not part of analytical screening, but these instruments may prove
useful during field operations. /
*SAIC has a hand-held variety that may be acceptable. "1
*This is usually not easy. May need to consider large systems used for barrel counting or
the system employed by Battelle.

t
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6.0 SUPPORTING DOCUMENTATION

The majority of the supportingdocumentation for this test plan is included in the
100-BC-I and 100-DR-1 Operable Unit RFFS Work Plans (DOE/RL 1991b, 1991c). While
these RI/FS work plans primarilyaddress Phase I Remedial Investigations (RIs), much of the
supporting documentation is applicable to treatability testing. Supporting documents in the
work plans include a Field Sampling Plan (FSP), a Quality Assurance Project Plan (QAPjP), a
Health and Safety Plan (HSP), and a Data Management Plan (DMP). The DMP is
supplemented by EnvironmentalInvestigation Instruction 14.1: Analytical LaboratoryData
Management (WHC 1988). These supporting plans will be applicable to all work scope
performedby WHC, including the collection of soil test samples and operation of the pilot-
scale systems.

Testing and sampling procedures for the excavation treatability test will be prepared
by WHC. The test procedureswill use the work plan versions as a basis for procedure
development, with test-specific modifications. All work performed on the HartfordSite will
follow the site-specific QAPjP and procedures, although these may need to be modified to
include test-specific requirements. The treatability-test-specific procedures specify the

_ methods and proceduresused and DQOs to ensure consistency. The QAPjP will meet the
- requirements of the Environmental Engineering, Technology, and Permitting Function O.ualigy

Assurance Program Plan (WHC 1990).

[_ Community relations are performed in accordance with the Tri-Party Agreement,
Section 10 (Ecology et al. 1989). Information regarding this study probably will be,,q_.,

- disseminated during the quarterly public information meetings. WHC will prepare a
__ hazardous waste operations plan, radiation work permit, and Safety Assessment Plan prior to

initiation of field activities. All activities are performed as specified in these documents.

|
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7.0 REPORTS

of field will be issued that summarizes the dataFollowing completion testing,a report
collected,discussesthedataintermsoftheevaluationcriteriaandtestobjectives,providesa
narrativeofhow thetestwasimplemented,andpresentsconclusionsandrecommendations
applicabletothefull-scaleremedialaction.Thisreportshouldincludethefollowing:

• A narrative of the treatabilitytest

• A summaryofthe dam collected

• An overview of the nature and type of waste materials encountered

• Discussion of which excavation removal approach was most appropriate and
why

• Discussion of whether special equipment is needed

• Discussion of the capability of field instruments to perform screening during
bulk removal

• Discussion of the adequacy and ability to screen containers

D • Discussion of the feasibility of segregating waste forms

• Discussion of the feasibility of sorting waste forms using the treatability test
equipment

• Provide recommendations for handling contingencies (specifically, provide a
recommended secondary screening methodology, if used)

• Conclusions and recommendations for implementing the fuli-scale remediation

A recommended outline for treatability study reports is included in the Guide for
Conducting Treatability, Studies Under CERCLA IEPA 1989).
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8.0 SCHEDULE

D The schedulefor planning,conducting,andreportingthe118-B-IExcavation
TreatabilityTestisshowninFigure8-I.The treatabilitytestplanningbeganinearly1994,
andthefinaltestreportisplannedforMay 1995.
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9.0 PROGRAM ORGANIZATION

The programorganizadon chart for the treatability test is shown in Figure 9-1. WHC
- Environmental Restoration Engineering will have direct responsibility for the planning,

execution, and evaluation of the test. Other Westinghouse organizations will provide support
as needed.
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APPENDIX A

118-B-1 BURIAL GROUND TREATABILITY STUDY

SCOPE OF WORK AGREEMENT
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ELAN]FORDllS-B.1 BURIAL GROUND TREATABILITY STUDY

b,. SCOPE OF WORK AGREEMENT

Purpose of Treatability Study Pursuantto the HartfordFederal Facility Agreement andConsent
Order Change Control Form Change Number M-15-93-04 (Attachment 1), the purpose of this

• treatability test is to obtain additional engineering information for remedial design of burial
grounds receiving waste generated from 100 Area removal actions. For this treatability study,
the parties agree to remove 5,000-10,000 cubic yards of actual contaminated soil and waste
material from the trench. This volume does not include the overburden.

This treatabilitystudy will be focused on the removal of waste from the 118-B- 1General Purpose
Burial Ground in the 100 BC Area. The initial scope as defined in M-15-93-04 includes but is
not limited to the following:

• Identification of types of waste media that will need to be addressed.
• Determining the amount of overburden covering trenches and the depth of waste

material in trenches.

• Testing analytical screening techniques to be utilized duringremediation.
• Identifying types of contamination for safety planning, removal and transportation

equipment, data for treatment or immobilization considerations, and Waste
Acceptance Criteria development.

• Identification of segregation, decontamination and volume reduction (compaction)
needs.

Overall Information Use To support development of the Proposed Plan and Record of Decision
which will identify the approach for burial ground remediafion, and to provide specific
engineering information to support development of design activities and implementation
procedures.

Work Scope Definition Process To more clearly define the project work scope and arrive at
a consensus the U.S. Department of Energy, Richland Operations Office (RL), the U.S.
Environmental Protection Agency (EPA) and the State of Washington Department of Ecology
(Ecology) have elected to use the Streamlined Approach For Environmental Restoration
(SAFER). SAFER is a new Department of Energy (DOE) initiative based on both the Data
Quality Objective (DQO) process and the Observational Approach. Both EPA and Ecology have
endorsed the trial application of this approach at Hartford in an effort to increase involvement of
the extended project team (three parties) in order to achieve a bias for action, identify data to
support the decisions to be made and to optimize the management of uncertainty during data
collection and engineering. To achieve these goals a series of SAFER meetings were held.
Based on these meetings a refined scope of work has been defined.

SAFER Sopping Discussions Six scoping meetings were held between January 13 and February

b 15, 1994 to define required treatability test objectives and data needs. This process emphasized

I " A-3
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the data quality objectives attributes of SAFER. Consensus for the work to be conducted by
Westinghouse Hartford Company for RL in order to comply with M-15-93-04 was achieved a
by the extended project team. This consensus is summarized in tabular form and appended as 'w
Attachment 2. Definitions for terms in this Scope of Work are also appended as Attachment 3.

Schedule Pursuant to M-15-93-04, the schedule for the 118-B-1 Treatability Test is as follows:

• February 15, 1994: Finalize the scope of work for the 118-B-1 Area Burial
Ground Treatability Test before starting the test plan.

• May, 1994: Submit 118-B-I Area Burial Ground Treatability Test Plan to EPA
and Ecology.

• August, 1994: Commence treatability test field work for the I18-B-1 Burial
Ground.

• May, 1995: Submit 118-B-I Treatability Test Report to EPA and Ecology.

Assumptions This section details extended project team assumptions and agreements on
regulatory, funding and logistical issues. This section defines and identifies those issues essential "
for all parties to understand and agree on which are fundamental to implementing the treatability

study.

The assumptions are:

• 118-B-1 was selected for this treatability test because of its representiveness of
other primary use burial grounds in the 100 Areas and availability of historical
data.

• The approach and procedures to be developed are specifically for the I I8-B-I •
treatability test and appropriate review will be performed before they are extended
to other 100 Area primary use burial grounds.

• Excavation will occur in five trenches.

• Overburden is not contaminated and will be removed with standard equipment and

procedures.

• Overburden ends within 1 to 2 feet of the waste material and is estimated to be
5 to 10 feet thick.

• Overburden is not included in the estimate of 5,000 to 10,000 cubic yards of
removed waste material.

A-4



• The estimamof5,000toI0,000cubicyardsofwastematerialincludesallwaste
materialremovedfrom trench,and wastematerialsegregatedbut notremoved
from thetrench.

• Standardexcavatingequipment(e.g.,backhoeequippedwith a thumb)willbe
used.

• Iffieldscreemngtechniquesfailtoconclusivelyidentifycontaminationtoa level
ofdetailtoevaluateagainstERDF wasteacceptancecriteria(asincorporatedin

approvetestplan),thenanalyticallaboratoryanalysismay be required(notto
exceed20 samplesforthistreatabilitytest).No "hotcell"analyticanalysiswill

be performedaspartofthistreatabilitytest.

• Closedcoominers,iffound,willbe treatedasiftheycontainfree
liquidsororganicliquids,untilthecontentscan bedocumentedby

some formof inspection(e.g.,visually).

• Liquid waste, if found, will be handled separately from the solid waste forms to
pre_cent rdease of contaminants into the environment.

-,,..

_ * Categories for segregation include containers, rccyctables, soils, compactables, and
bulk metals. These categories will be defined in the treatability test plan and may
be modifi_ based on field judgment.

)
• Categories for sorting include containers, compactables, recyclables, soils, and

bulk metals. These categories will be modified in the treatability test plan and
. may be modified based on field judgment.

• ERDF gezeral waste acceptance criteria for the purposes of this test include: No
free liquids, no organic liquids, no radioactive waste exceeding category 3 as
defined in WHC EP-0063-,k

• Excavated material, excluding liquids, will be replaced in the burial ground.

• Each exca_valed pit will be closed before moving to a new test area.

• Interim w,n_ storage will be managed consistent with WHC Environmental
lnvestigatinm Instruction Manual EII 4.3 in an environmentally sound manner.

• Material mmporarily removed from the trench as a part of this treatability test will
be handl_ in a manner to minimize the transport of contaminants in dust, runoff,
leachate, ._d dose. The design life of the temporary storage will be one month.

)
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• Interim waste and material storage requirements will be of minimal and

insignificant cost compared to total estimated cost of the test.

• The scope of this test was developed assuming funding is available.

, The scope of this test will not change without appropriate review of schedule and
cost.

• Weather conditions will be within acceptable ranges for safe operating practice.

• The written test results will make a qualitative and general evaluation of treatment
technologies and recommendations for feasible technologies required to address
treatment of waste to meet ERDF waste acceptance criteria. This evaluation will
be based on results of the waste form segregation and sorting tests.

• Placement of waste in the trench following the treatability test will be documented
to facilitate final remediation.

• Actual treatment of waste forms is not part of the scope of this treatability test.

• Transportation decisions are not a part of the scope of this treatability test.
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.-_, ....... ___ Ill I IIIII -_

;tlmate . ,:
BC Area

SITE NUMBER: [18-B-I
SITENAME: 105-B Burial Ground

CONTAMINATED DIMF-_S_ON ASSUMPTIONS:
_'"" e

Burial Ground
21trenches_ E_t/We-q

.250 ftattop(R. Wahl_)
Width- 10 ft atbrae _R. Wahien).

Depth- 2Oftdeep(Ref 1).
Slopes-1.0H:I.-_
3u_n_es rum_g North/Sou_

Lcug_- 160 ft at top.
Width - 16 ft attop.
Depth - 8 ft deep
Slopes- 1.0H/1.0V

perforated Burials - No data.

Spline SUos
Metal Culverts with a 5-6ftradius (Ref I).

Burial ground has been covered with a minimum of 4 _ of flU.

ContaminatedArea -
North, South, East, West- No lateral contamitmdou.
Minimum, Probable., and Maximum are the same.

-
._ Assume burial ground trench fried to4 ft prior tofri covering.Volume not calculated for Perforated Burials and Spline Silos, assumed to be included in Trench volumes.

Other Materials -
75% of material is nou.metals (soft waste), 25% is metals. 1 bank cubic yard metals = 1.6 tons

Attached figure shows site plan aud cross section with the limit of probable contamination identified.

ELEVATIONS:

Surface- 479 ft (Ref 1,7)
Groundwater -397ft(Ref 6')

EXCAVATION DIMENSION ASSUMI_'IONS:

Assume excavation with bottom footprint of a polygon with sides measuring 940 x 270 x 50 x 160 x 50 x 680 x 270.

Excavation Slopes - 13H/I.0V

VOLUME CALCULATION ASSUMPTIONS:

The shape of the unit is assumed to be that of a truncated rectang'uiar pyramid.
The shape of the excavatioa h assumed to be that of a truncated rectangular pyramid.
Volumes are given in bank cubic yards. 5wetl factors are applied for production rate and duration
estimates (see oa_e ,_L

A-8 Page 1 of3
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II I[Jlll I, I I ill I IIII I I [I I I i IllI III .... Ill II Ill Ill II _ -- -- .. -- _ -- JJ I I

" Bottom Side Top
Unit l.#.n_h I Width Thicknessi Area Slope Azea Volume

tot ! ...... !t ..... !_ ....... _f ....... H/V -- sf _' .......

Top dimension 230 3"_ 20 9,167
Bottom d_e_iou 222 10 20 2.,223

Subtotal ...................... 36.823_ i i i iii i

3 Trene&m I.C

Top dimensiou I_ 1_ 8 2,560
Bottom dimension 1.44 C 8 O

Subtot_l t.IOG
I I l llIIll I I I I IIIII fill I IIIII II IIII ii I Ill III[IIII ..... lllIllll[ill,i,ii

Subtotal-Metal 21,981iii i j ii i i i ii inllll i ii i i J ii i iiiii ---- ii --

Subtotal- SoftWaste 65.942
......... TO_',M_ ...................... 87.921_
............. I II I I II I I IIII III IIIII ---- I II III

EXCAVATED VOLUME
MINIMUM. PROBABLE. MAXIMUM
i i I ii i i i i, iiI i i i ii i ii ii i i I I I III II / II llI IlllI .... I I I

Bottom

Unit Length Width Depth Area Slope Top Area Vol,,me
ft ft ft sf H/V sf bey

"Oveib=d= *l ..................................... 13 I -- I IT'

1,012 342 4, 330,000 _,10_ 50,07fl
E_vated Mat¢_ # 1 ..................... 1_ ........

i. Top dimension 1,000 330 ,t 330,000
- Bottom dimension 940 270 24 253,800

'Overburden Subtotal 258333#2 ................ 1.3 ....
2,32 122 .t 24.200 28304 3,8_

I m_l I II II I I I |Ill IIII II -- -- ii II Ill Illii i ii

Excavated Material #2 l_

Top direction 2_ IIC _ 24,20C
Bottom dimension 16C 50 2_ S,00C

Subtotaa 13,77_
........ TOTAL I ......... - III 326,67.c

i II I I[ .... i i H ill iliiH ....

,

I I I 'I ii I I I I i _ I_! i '_ ...... ,i ...... -- _ iII" .i _ --- _I_ I'_ I I : " ! I fill J /
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,timat¢

I00 BC Area ........ _ ........

SITE NUMBER: I IS-B-I

EXCAVATED QUA.NTITIES A_NDDURATION I

PROBABLE VOLUME

iii ] iiii [lllll] i

..................................... Duration (3) Adj. Duration (4_

Excavation Quantity(i) Rate (2) .............(shifts) .....(shifts)....
IIIIII I I II iiili i iiiiiiiii i

Overburden ...... 63,677 Icy 2000 iq/sldft 31.8 31.8

BUm _ U l l 0 I C_ _ Icy/shift, l 0 "0 ........... 0g, C
iiii ii i

Contaminated Material 114,300lc_ 1000Icy/shift 114.3 ..... 1142

Other C!e-=n Material 218,050 Icy I000 ic_/shift 218.1 218J.

R a_mp 0 Icy 2000 Icy/shift 0.0 0£i i ir i . i n .,. i i I I I i i i

Misc Material Handling
Metal Demolition 35,169 tons 100 ton/shiftl 351.'7 351:

Metals Loading 28,575 Icy 1.500icy/shift 19.C 19.C
ConcreteDemolition 0 Icy 200 Icy/shift 0.C 0.(

Concrete Loading 0 Icy 1.500Icy/shift 0.0 0.(

II I I [ in ilmi i Ill I I IIlmmml I I _I

.................... 734:,9l .... 73,:I ..... TOTAL i [ i3_:°i 27 icy i, l .... I ..........
J*

i

NOTES:

(1) - Swell factors applied to convert ba.n.k cubic yards (bey) to loose cubic yards (Icy):
Burial Ground Waste I_30

Other Metals 150

Concrete 1.60

Soil 1.18

- Metal Density applied to convert metal volume (bey) to weight (tons), conversion factors (tom/bcy):
BurialGround Metals 1.60

• Other Metals 6.60

(2) Production rates, see section 4.4.2.

(3) 1 shift = 7 x 45 minute hours.

(4) Total Duration: not lea than 1 shift.
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M-15-16A-T01 Finalize the scope of work for the IO0-BArea Burial February 15, 199¢
Ground TreatabilityTest before startingthe test
plan.

M-IS-16A Submit to the EPA and Ecology the IO0-BArea Burial May 1994
Ground Test Plan.

M-15-16B Commence remedial Field work For the IO0-B Area August 1994
Burial Ground.

5-16C Submit to the EPA and Ecology a IO0-BArea Burial May 19=25
Ground Field Work Report.

Descriptioncontinuedon page 2 of this change Form.
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ACT'ON"

_qC ,-,ee,"',_o _rl;'orM_%'on -or" r"._Me_l&" 2--'S =_ _,, ='.; -_ . '..;;",C,=, ,£._.,, ,,3 _:.._. - c-3q_,'ar.._,3 I
.r,_ 00 _r-_-= "=.MO'/a] an'_lons _ne ;.-_'._. ,,, , _,',_ - _- =c = ...... c._,.= ,3r -n=._':Sl_, -'.r
c_v_:oemen= of ',_as=5 ac-_o_3nce c-_er;a, e,/aiua_'ons of safe-/ cDns_der_.Z'ons for
c:n_.:noe.-.cv olannlno, was:: -=moral and _.ransoor'ac_on cacnnoioov ano v_?'-'icsz;cn of
:.:¢_s='nc _nFormat;on from h_s:oric_i recoras.

BAC'KGROUND•

The !00 Ar=-a buriai grounds, such as ,:he i!8-B-!, conz_in a gr_=_- variety of different
was_ _orms as per historical records. 3ome of _he waszes were sagregatad into soeciflc
tr=-ncnes during dispose]. The waste t.ypes range from typical offic_= trash to chemical and
radiologically con_.aminated equipment. The !18-_-i Burial Ground firs_ received wastes in
Igaa and continued to receive was_es until Ig73. The 1!8-B-I Burial Ground was samoled
for radionuclide contaminants in April 1976 and repor_.=d by Dorian and Richards (1978).
The 1.18-8-I Burial Ground is the preferred site (to conduct a treatability tes_) as
se!:.cted by the U.S. Environmental Pro_ec_.ion Agency (EPA).and S_ate of Washington
Department of Ecology (Ecology).

sc,opE,:

The 1!8-B-I Burial Ground is part of the I00-8C-20oerable Unit. The strategy negotia_ea
be_we:.n the Tri-Party signal:Dries and being used .or burial grounds in the "',:? Area relies
on existina information and the obsarva_:ional approach to achieve reme_. : :Dais. The
dat_ generated from the exhumation of selec1:ad 1:renches in _he _.IB-B-_. _u;'_i Ground will

heip, evaiuate exisz_ng information on waste forms ana other engineering information tha_is useful in planning the remediation. This information includes but is not iimit.:d _.o
the following"

o Types of waste media tha_ will need [o be adcJressed.
o Amount of overburden covering _r_nches.
o Depth of waste material ]n trenches.
o Analytical Screening tecnn_ues _o u,t_i_z_: during remedia_ion.
o Types of c:ntaminants for Safe_/ planning, r:.moval _nd transportation

equipment, data for treatmen_ ar immobiliz.at_on considerations and Was_:e
Acc.=ptance Criteria development.

o Segregation, decontamination ana voiume raduction (compaction).

The exhumation of the test pits in the !I8-B-I Burial Ground will be no less than 5000
cubic yards and up to I0,000 cubic yards. The waste generated from the test pits will be _
managed as "inves_igation-d__ri';.e'J-,'aste"or returned to the excavation in a manner that
will Facilitate final remediation. TKe majority of the was'_eswill be handled i_ a manner

similar to test pit w_tes. The specifics of the waste management will be detailed in th_
treatability tes_ plan•

An individual burial =round is heterooeneous and an excavation szudy may not be suffi¢ieni
to (}evelopa complete and comorehensive analog for was:e acc.=ptancecriteria or analogous
site strategies. Other contingencies may be found to be nec_=ssaryin the planning for
ramediating any burial ground reaarcJle_s,of an},prior burial ground knowledge _r
experience. The proposed tests .will,however, serve to help identify the probability of
soec_fic waste scenario to occur clur_nareme_iat_on.
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ID ASSUMPTIONS:

- Use field screening techniques for contamination identificationwith minimal lab
samples for confirmation. No high activity samples will be collected.

- Utilize information and techniques from the IO0-HR-I Excavation Treatability Study.

- The Scope of Work including number and location of trenches selected will be
negotiated and agreed to by the EPA, Ecology, and the U.S. Department of Energy,
Richland Operations Office (RL) before starting the Test Plan.

- Wastes will be returned to the excavation in the reverse order of the removal or
will be handled as "investigation-derived-waste".
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(Attachment 2)

PROBLEM DECISION FIELD EVALUATION DATA NEED MEASUREMENT
TESTS BAS IS TYPE/RESULTS

Support Determine how Test each Visually and Quantity of Document
determination of each waste excavation quantitivly cross- expet_ted trench

appropriate waste removal approach approach with determine if/how contamination. size, observed
removal works (e.g., top- "standard" the approach 1.1 trench size, and
technology, down, or side), equipment works, estimates of

(e.g, bucket volume of waste

w/thumb), removed, mO

Stability of the Visual.

> surface of the ,o
'.-. trench to support m
*" the equipment :m

chosen. 1.2

Waste forms that Document the o

can't be removed problem and
using standard describe the waste
equipment. 1.3 forms causing the

problems.
._

Spillage volume Document the
contribution, occurrences and
1.4 estimate volume

of spillage during
waste removal.



PROBLEM DECISION FIELD EVALUATION DATA NEED MEASUREMENT
TESTS BASIS TYPE/RESULTS

ii ..... i i., i ii ii IllI i i I

Determine lay Measurement of
back angle for the slopes during
excavation for waste removal.

the top-down
excavation

approach• 1.5
= __ ,, • t- . L _.

Determine Measure and

expansion of document waste
waste volume volume before and

caused by after excavation.
excavation. 1.6

> Determine how Document waste
'_. "likely" waste forms encountered

forms requiring and compare to
special the waste forms
equipment are. assumed to be in
1.7 the burial ground

per WHC-EP-
0087 Estimates of
Solid Waste
Buried in 100
Area Burial
Grounds.



PROBLEM DECISION FIELD EVALUATION DATA NEED MEASUREMENT
TESTS BASIS TYPE/RESULTS

|11 i

Determine if the See removal

alternative waste approach data
removal needs. Document

• approach and log
alleviates the occurrences and
need for recommended

"special" methods to
equipment (e.g., remove waste
shears). 1.8 forms.

Determine down Document the O
rrl

time to change estimated times
out special and cost to t-"

q:3

,_ equipment, obtain/transport/if, 1.9 mobilize/train t.D

special people or
equipment.

,,
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PROBLEM DECISION FIELD EVALUATION DATA NEED MEASUREMENT
TESTS BASIS TYPE/RESULTS

T ..... i ; i II i i" II m|l

Determining if Screen waste Can waste above Alpha, Beta, Direct detection
field-screening during category 3 per Neutron, and using field
analytical removal using table 4-1 WHC- Gamma levels instruments, if
capabilities during field EP-0063 be relative to greater than
waste removal can techniques, to detected using Category 3. Category 3 waste
be used to be determined field detection 1.10 is detected, it will

determine if wasle in lest plan. methods? be considered a
exceeds ERDF deviation.

waste acceptance Procedures for
criteria, handling greater

than-Category 3
waste will be

developed as part
,_ of the test plan.

Are organic Presence and Direct
vapors detected level of organic measurement of
using field vapor, air above
detection 1.11 containers and

methods? periodic sampling
of air above

removed,
" contaminated

soils.
........



PROBLEM DECISION FIELD EVALUATION DATA NEED MEASUREMENT
TESTS BASIS TYPFJRESULTS

i
i

Determining Is segregation of What waste Ability to List of categories if waste forms can

appropriate waste waste forms forms can be segregate waste and waste forms be segregated,
handling during excavation segregated forms, in each category, measure
technologies, feasible? into standard 2.1 production rates.

categories (see If waste forms
assumptions) cannot be
using standard segregated, the
equipment? reasons why will

be documented.

Can containers Ability to List of If waste forms can O

(e.g., drums, segregate descriptive be segregated,
boxes, etc. be containers, results by waste measure t-"

:_ segregated form (using field production rates. ._
a l

,_ using standard judgement), if waste forms,--'
excavation 2.2 cannot be
equipment and segregated, the
procedures, reasons why will o
without be documented.

special
preparation
(i.e., as is)?



I
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PROBLEM DECISION FIELD EVALUATION DATA NEED MEASUREMENT
TESTS BAS IS TYPE/RESULTS

| "I J r i i i ' '; ,, | I '" |

Is sorting (i.e, out What waste List of Visual.
of trench) in forms can be descriptive
addition to sorted (to results by waste
segregalion of assumed form (field
waste forms ERDF criteria) judgement).
fca.iblc and outside trench 2.3

necessary to incei lollowing bulk
assumed ERDF removal?
criteria (see

assumptions)'?
_ , •

Can containers Ability to sort List of If waste forms can
be sorted from containers, descriptive be segregated,

> other waste results by waste measure
torms and form (using field production rates.
remain intact judgement). If waste forms
using standard 2.4 cannot be
procedures segregated, the
and reasons why will
equipment? be documented.
Standard

procedures
will be further
defined in

treatability test
plan.

........



PROBLEM DECISION FIELD EVALUATION DATA NEED MEASUREMENT
TESTS BASIS TYPE/RESULTS

i i

Do contents of Identify and Do contents of Alpha, Beta, Direct field
containers meet screen containers Gamma, and measurement

ERDF waste contents of exceed category, neutron levels
acceptance containers. 3 radioactive 2.5 ,
criteria? waste using field

techniques7

Do contents of Presence of free Visual or other

containers liquids, evaluation method

contain free 2.6 feasible (TBD in

liquids using in test plan), mO

field techniques?
'4:)

> Do contents of Level and Direct field -

o containers presence of measurement or -

contain organic organic vapors, other evaluation
liquids using in 2.7 method feasible
field techniques? (TBD in test

plan).

What is void qualitative Visual estimate or

space estimated estimate of void other evaluation
to be in space, method feasible
containers? 2.8 (TBD in test

plan).
= _ ,



(Attachment3)
TREATABILITY STUDY: llS-B-1 BURIAL GROUND

CONFIRMED GLOSSARY/TERMS AND DEFINITIONS

)

CATEGORY 3

This is a specific list of isotopes that are roughly lx10 5 greamr than category 1 waste.

CLEAN MATERIAL OR SOIL

This is all uncontaminated material found including soil.

CONSTRUCTION DEBRIS

Expected construction waste in the 118-B-1 Burial Ground is as follows:
rcbar, concrete, building tiles, and asbestos.

CROSS CONTAMINATION

When soil or waste is considered clean and becomes contaminated during excavation process.

LIQUID WASTE

-b No free liquids are expected in the 118-B-l Burial Grounds. Liquids found are expected to
IV_

be containerized (e.g, paint cans, solvent cans).

METALS

The metals to be expected in the I I8-B-I Burial Ground are as follows:
• Lead; in the form of blocks, bricks, sheets and casks.
• Mercury: in the form of free elements and also will be containerized.

• Aluminum: in the form of tubes, splines and thimbles.
• Steel: carbon, stainless, _aphite (in powder and formed), cadmium ( in sheets

and in control rods), Boron (in rods and balls).

• Carbon: m powder and sheet

OPERATIONAL FREE LIQUIDS

This are liquids caused by natural occurrences such as rain, snow or condensation in
containers during conduct of the treatability test.

OVERBURDEN'

D Material above and adjacent to the trench wtucn ts assumed to be uncontaminated.prioria
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DOE/RE, 94-43, Rev. 0

STAKEHOLDER
All

For this treatability study, DOE, EPA and Ecology are the groups interested in or affected by q
the project conducted. These are the decision makers with signature authority for the ROD.

PRODUCTION RATE

Will be determined by the type of waste encountered and recorded throughout the excavation
process.

SAFER

Streamlined Approach for Environmental Restoration, this is a DOE initiative that provides a
framework for environmental restoration.

SEGREGATION

This refers to the in trench separation of clean/contaminated waste forms/types and soils.

SOFT WASTE

The soft waste expected to be found in the 118-B-1 Burial Ground are as follows:

plastic, paper, wood, and insulation, etc. i

SOIL

The soils in the 118-B-I Burial Ground contain contain
radioactive contamination and chemical contamination.

SORTING

This refers to the out of trench separation into categorized placement of clean/contaminated
waste forms/types and soils.

SPILLAGE

The amount of contaminated material/soft that contaminates clean material/soil when in the
process of placing in designated areas.

STANDARD

Ordinarily available with in schedule and resource limits.
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APPENDIX B

l18-B-1 BURIAL GROUND MAPS
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.'incx' burial tr,n¢l',for buu'ia! of tubing,d_n_':ics,&_,barreloand oLher "l',ot":nat-rials i:_ -xpccted to be excavated the

lazt week in Ju_c,a,,o~.

Cribs fabricatcd from u:_cd railr,3ad ties will be installed.

The cribs will be about t:qcnty £cet deep,ghe width, eight
fcet outside di".ensions. 'l'tlrec cribs vrill be fabricated.
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