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1.0 INTRODUCTION

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
sites are very similar in the types of contaminants expected and methods of disposal used.
The Hanford Past Practice Strategy (Thompson, 1991) and the Hanford Federal Facility
Agreement and Consent Order Change Package (1991) define an aggregate approach to the
100 Area that would evaluate groups of sites based on their similarity, instead of their loca-
tion 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 II (DOE/RL-92-11 Decisional Draft). Currently, treatability data is
needed to support Phase III, Detailed Analyses. The Treatability Study Program Plan, Draft
A (DOE/RL-92-48) 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 118-B-1 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
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 the design
of burial grounds 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). Presently, alternatives conceived for the 100 Area include (1) excava-
tion d disposal, and excav: 1, ti  ‘:atment), and disp: 1.

1.2 SCOl .

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
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of Washington Department of Ecology (Ecology), have endorsed this trial application of
SAFER at Hanford to identify data needed to support the decisions to be made and to opti-
mize the management of uncertainty during data collection and engineering. This test plan is
the first at Hanford to use the SAFER approach.

Six scoping meetings were held by the tri-parties between January 13 and February 15,
1994, to define required treatability test DQOs and data needs. The scope of work agreement
and the DQOs resulting from these meetings are included in Appendix A. These DQOs serve
as the basis for this treatability test plan.

The general scope of the treatability test plan includes excavating five trenches within
the 118-B-1 Burial Ground area, with the guideline of excavating 5,000 to 10,000 cubic yards
of waste material. The purpose 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
materials. 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.
. 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 feasibility of perform-
ing excavation, analytical scrr 1ing, and handling ¢ burial ground ma ials. However, there
exists the possibility that performance testing of these operations will not yield quantitative
nor transferrable data.

1.3 BACKGROUND

Between 1944 and 1973, nine nuclear reactors were operated in the 100 Area for
plutonium production. During this time, solid low-level radioactive wastes and other debris
and trash associated with the reactor operations were disposed in 28 burial grounds in the
100 Area. 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
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burial grounds in the 100 Area. The 118-B-1 Burial Ground was used primarily for radiologi-
cally contaminated wastes from the 105-B Reactor.

Historical records indicate the 118-B-1 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. '

1.4 OVERVIEW OF TREATABILITY TEST PLAN
The remainder of this treatability test plan is organized into the following sections:

J Section 2—-Conceptual Model. The conceptual model for the site includes a
summary of the background and expected conditions at the site.

. Section 3-Treatability Test Objectives and DQOs. This section presents the
overall test objectives and describes the evaluation criteria and data require-
ments 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 guidelines for the following activities:

(1) selection of the trenches to be excavated for the treatability testing;

(2) assurance that sufficient data are collected to satisfy the excavation, screen-
ing, and handling DQOs; (3) overburden removal and stockpiling; and

(4) trench closure. This section also presents an uncertainty management table
for each of the field operations. The uncertainty management tables indicate
expected and probable conditions, uncertainties, observations, and contingen-
cies.

. Section 5—Equipment and Materials. This section presents an equipment and
materials list, along with brief text explaining why those pieces of equipment
and mater will be 1 :ded implement the treatability test.

. Sections 6 through 10. These sections provide supporting documentation,

reports, treatability test schedule, program organization, and references,
_ respectively.

CVOR54/135.WP5 1-3
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2.0 CONCEPTUAL MODEL

This section includes an expanded description of the burial ground site and site
history, a discussion of the expected waste types and their chemical and radiological composi-
tions, and a discussion of the expected excavation conditions. The purpose of this section is
to provide sufficient information to formulate a conceptual model of the burial ground condi-
tions. This model is used to determine deviations and contingencies for the treatability test.

2.1  SITE DESCRIPTION AND HISTORY

A total of 28 burial grounds were utilized in the Hanford 100 Area for direct burial of
solid low-level radioactive waste associated with reactor operations. Seven of these specifi-
cally supported reactor operations and are considered primary burial grounds. The
118-B-1 Burial Ground supported reactor 105-B from approximately 1944 through 1973. It
was the primary burial ground for 105-B Reactor wastes, but also received waste from the
100-N Reactor and the Tritium Separation Program (P-10 Project). The 118-B-1 Burial
Ground has also been referred to as the 105-B Burial Ground, the 105-B Solid Waste Burial
Ground, and the Operations Solid Waste Burial Ground. During the 1950s, two other burial
grounds were added adjacent to the 118-B-1 Burial Ground (WHC-SD-EN-TI-220, not yet
released). These additions were originally known as the 108-B Solid Waste Burial Ground
and the Extension to Burial Ground No. 1. These additions comprise what is now considered
the 118-B-1 Burial Ground.

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-1 Burial Ground is characteristic of the Hanford area and

consists of a flat, semi-arid bench, south of the Columbia River. The burial ground is distin-

ished from = : coun™ by 4to~ " tof fill (sa " “w " cobt” ) al na
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 Material" 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 118-B-1 Burial Ground site (Heid 1956, DOE-RL 1993b). It contained 3 trenches
(P-1, P-2, and Trench 13) that are now covered with_ 6 feet of soil. A second extension was

CVOR54/136.WP5S 2-1
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added to the middle of the west side of 118-B-1 in 1956. This extension is about 200 feet
long by 50 feet wide, and is located where the yokes and nozzles are indicated on Figure 2-1.

A subsurface investigation was conducted at the 118-B-1 Burial Ground in
1976 (Dorian and Richards, 1978). The purpose of this investigation was to identify radionu-
clides; quantify radionuclide concentrations and vertical and horizontal distribution; and
measure specific activities in various trenches. Fourteen borings were advanced through
various trenches. The trenches used before 1956 showed little radionuclide contamination,
while more recent trenches produced samples that had activities up to 50,000 counts per
minute measured with an in situ Gieger-Mueller (GM). Samples recovered included pieces of
wood, plastic, sheet cadmium, cardboard, steel tubing, and reactor poison, which is a piece of
reactor hardware that has absorbed neutrons. Concrete debris was found in Boring L (located
in Trench 12) at 23 feet below the existing ground surface (see Figure 2-1).

A geophysical survey of the 118-B-1 Burial Ground was conducted in 1993. The
purpose of this investigation was to locate primary concentrations of buried waste and possi-
bly determine trench locations. Ground-penetrating radar and electromagnetic induction were
the two techniques used in the investigation. Twenty-two zones were identified as containing
high concentrations of debris (Bergstrom, 1993).

2.2  WASTE TYPES

The types of wastes disposed in the 118-B-1 Burial Ground can be grouped into four
general 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 /05-B Burial Ground Log) is expected to be the

pr r waste in the burial ound. There ) documentation r “  what was dispo
as ,, but Di in: 1 Richards (1978) su__ t that st of the sott 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
radiological contamination.

. Step-off pads, worn-out personal protective clothing, and rags
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J Broken and worn-out disposables such as sampling pumps and hose, under-
water lights, and rope

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 trash 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 (Box #2117, Photo #3308) 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
randomly, 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 o] ation, maintenant  and repair. ...e 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-1,
based on the 105-B Burial Ground Log and Estimates of Solid Waste Buried in 100 Area
Burial Grounds (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

CVORS54/136.WPS 2-4
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Table 2-1. Metallic Waste Inventory.

Diameter or Approximate Approximate unit Approximate No. of |Approximate Total Weight
Material Name Material Type ! Dimensions (inches) | Length (feet) weight (1bs) Units (tons) Reference
Spacer/Dummy Aluminum 1.4 0.67 0.5 517,000 129 1
Spacer/Dummy Lead 1.4 0.67 4.0 41,300 83 1
Spacer/Dummy Steel 1.4 0.67 1.5 6,540 5 1
Poison Lead-Cadmium 1.4 0.5 3.4 7,220 12 1
Process Tubing Aluminum 1.75 40 19 4,270 41 2
Nozzles and Pigtails Steel/Aluminum N/A N/A 12 4,500 27 1&2
Gunbarrels Steel 2 7.6 27 75 1 2
VSR & HCR Thimbles Aluminum 3.5 35 90 26 1 1
VSRs “-eel 3 32 83 36 1.5 1&2
HCRs Aluminum 35X1.5 40 88 17 0.75 1&2
Bricks Lead N/A N/A 25 N/A 0.2 2
Sheets Lead and N/A N/A N/A N/A 13 2
Cadmium
Graphite Dust N/A N/A N/A N/A 0.2 2
Splines Aluminum/ Boron 1/2X 1/16 30 1 26,000 13 2
Ball-3X System Balls Boron/Carbon 0.375 -- N/A N/A N/A 3
Steel

References:

Notes:

1. 105-B Burial Ground Log
2. Estimates of Solid Waste buried in 10
3. Summary of 100 B/C Reactor Operations and Resultant Wastes, Gerber, WHC-SD-EN-RPT-004, 1993,

1. N/A indicates information is not avail:
2. Valves, pumps, pipe; tools; scaffolding
3. VSR = Vertical Safety Rod

4. HCR = Horizontal Control Rod

:a Burial Grounds, Miller & Wahlen, WHC-EP-0087, 1987.

d ladders were all mentioned in the 105-B burial ground log; however, there is insufficient information to estimate a quantity of material.
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higher level of contamination, and some was presumed to have the potential for reuse in the
future. Consequently, other materials not specifically accounted for in the burial ground
records may be encountered during the treatability test.

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 trenches, rather than distributed in trenches throughout the burial ground.
The special wastes include metals, glass, and other miscellaneous materials disposed from
N-Reactor and the Tritium Separation Program. The special wastes are also presumed to
include liquid tritium waste that was sealed in carbon steel pipes 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.

2.2.5 Radiological Composition

The radiological composition of the 118-B-1 Burial Ground is described in two
documents: Radiological Characterization of the Retired 100 Areas (Dorian and Richards,
1978) and Estimates of Solid Waste Buried in 100 Area Burial Grounds (Miller and Wahlen
1987). The Dorian and Richards document presents sample analysis taken from bore holes in
the 118-B-1 Burial Ground and is the only source of empirical radiological data from samples
collected in the 118-B-1 Burial Ground. The Miller and Wahlen document uses the sample
information and process knowledge of 100 Area reactor operations to derive an estimate of
the 100 Area burial ground waste volume and inventory. 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 exnected dose rates from individual waste types with-
out contribution from any other material. ,.ie materials are listed below in descending order
of dose rate (see Table 2-4):

. Aluminum tubes

. Miscellaneous waste

. Aluminum/boron splines

° Lead/cadmium poison pieces
. Lead brick

. Soft waste

. Lead sheet

J Graphite

. Desiccant

! MICROSHIELD is an industry standard radiation dose modeling software package.

CVOR54/136.WP5 2-6



Table 2-3. 1994 Radionuclide Composition of Waste Buried in the 118-B  }urial Ground.

Material Weight® | Volume® *H 1 “c I “Co | “Ni | NI | 9Cs l »Sr iy I ¥Tu I WmpAg | gy
(tons) (m* (CYVm**
Aluminum 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 0.12
Boron Splines
Graphite 0.08 0.03 8.1 5.8 0.28 0.040 0.017 0.0186
Aluminum 40.57 137 6.65 149 0.124 0.0124 - 0.0123 0.113 0.059 ’
Process Tubes
Desiccant 1.50 0.91 0.81 0.044
Lead (brick and 30.0 2.42 0.0279 0.0414 0.0165 0.0290 0.0476
sheet)
3 Miscellaneous* 215 2.80 3.98 12.3 0.107
Cadmium sheet 0.05 0.005 |
Soft Waste 248 2254 0.023 0.0528
Thermocouples 0.03 0.003
Stainless Steel 250 51.5 Total radionuclide inventory of **Zr, Mo, *Nb, and *Tc estimated 10 be <0.01 Ci (Miller ¢ ahlen, 1987).
Steam
Generator
Tubes
Tritium 31.6 11.28 226.8
Separations
Project - Glass
Line Waste I
A Includes: gunbarrels, thimbles, horizontal control rods, vertical safety rods, nozzles/pigtails, and tools.
B Radionuclide composition based on material disposed to the 118-B-1, -2, -3, 4, and -5 burial grounds (Miller and Wahlen Tables 9, 10, 11 ., and B-1).
€ Concentrations derived from total curies in the burial ground (decayed to 1994) divided by total volume for each waste type.
Source: Miller and Wahlen, 1987.
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Table 2-2. Special Waste Inventory.

Diameter or Approximate Approximate unit Approximate No. of | Approximate Total Weight

Material Name Material Type Dimensions (inches) | Length (feet) weight (lbs) Units (tons)
N-Reactor:
Cooling Tubes [304 Stainless Steel 58" | 100 260 1,920 [ 270
Tritium Separation Program:
Containers Lithium- N/A N/A N/A N/A 19

Aluminum Alloy
Pots Lead N/A N/A N/A 7,500 15
Pumping Material Mercury N/A N/A N/A N/A 1
Piping Glass N/A N/A N/A N/A 1.3
Target Aluminum 0.35 thick 0.33 0.1 N/A 15
Cladding

None Identified Palladium N/A N/A N/A N/A Trace
Reference:

1.  Estimates of Solid Waste buried in 100 Area Burial Grounds, Miller & Wahlen, WHC-EP-0087, 1987.

Note:

1.  N/A indicates that information is not available.
2.  Toepler pumps were mentioned in the reference above; however, there is insufficient information to estim

1 quantity of material.
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Table 2-4. Estimated Dose Rates for Burial Ground Waste Types.

line waste

Bulk Void Estimated Contact Dose
Waste Type Size (LxWxD)? Volume® Contact Point Rate (mR/hr)¢

Aluminum Spacers 2’x2 x 1125 50% Top Center 0.19

Lead/C: nium Poison Pieces Sphere 2’ diameter 50% Sphere Surface 33.5

Aluminum/Boron Splines Sphere 5.37° diameter 30% Sphere Surface 136

Graphite (broaching) 2’x2 x 1125 30% Top Center 37.1

Aluminum Process Tubes 2’ diameter x 3’ long 50% Side Center 6,401

cylinder
Desiccant 1.5” diameter x 2.27’ long 20% Side Center d
cylinder with 0.035" steel
wall
Lead Brick 2"x4" x 8" 0% Top Center 171
Lead Sheet 2’ diameter x 3’ long 40% Side Center 7.68
cylinder

Miscellaneous 2’x2 x 1.125%° 50% Side Center 1,652

Cadmium Sheet Insufficient Data N/A N/A No radionuclide data

Soft Waste 2’x 2 x 1.12%° 60% Side Center 234

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

Stainless Steel Steam Generator Insufficient Data N/A N/A Negligible - total inventory
n Tubes estimated as <0.01 Ci.

Tritium Separations Project - glass Insufficient Data unknown N/A unknown?

8Size assumed based on profession
0.125 inches.

bVoid volume assumed based on
“Estimated dose rate from MICR(
dBeta radiation only; dose rate ne
N/A = Not Applicable

judgement. 2’x 2°x 1.125 is the assumed size of cardboard boxes. Cardboard boxes have a wall thickness of

;ssional judgement.

ELD calculation based on material inventory (Table 2-3), size, void volume, and measurement point.

sle.

CVOR390/010.WP5
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2.2.6 Chemical Composition

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 brick 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-1 Burial Ground Log, Miller
and Wahlen (1987), and conversations with personnel present during 118-B-1 operations.

Containerized liquids and gases are not expected in the burial ground because standard
practices did not involve disposal of containerized free liquid or spent gas cylinders. 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-1; 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 100 Area operations.
. Liquids generally were not buried 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,
it is expected that most of the time, the interface from the waste trench to the native soil will
be discernable. 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.

CVORS54/136.WP5 2-10
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Based on review of the Full-Scale Retrieval of Simulated Buried Transuranic Waste -
(Valentich, 1993), it is expected that a trackhoe equipped with a thumb is the best equipment
for the burial ground excavation. This document describes 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-scale
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
thumb will be able to perform the bulk removal and segregation to some degree of
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.  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, contaminated 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 railroad tie 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/
dummies 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
burial ound.

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). Vertical
safety rods and horizontal control rods supposedly were placed adjacent to the northernmost
trench. Objects identified in the GPR survey indicate that the rods were not cut. Aluminum
process tubes 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

CVOR54/136.WP5 2-11
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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 from the N Reactor. Trenches P-1 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 "105-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.

CVORS54/136.WP5 2-12
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3.0 TREATABILITY TEST OBJECTIVES AND DQOs

This section establishes the objectives of the 118-B-1 Excavation Treatability Test 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
project objectives to the data requirements.

The original DQOs specified in the Hanford 118-B-1 Burial Ground Treatability Study
Scope of Work Agreement were numbered sequentially 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 referenced by 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 3-1. 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

Excavation | Compare effectiveness of the top-down and side removal approaches.

Identify waste forms requiring special excavation equipment and their fre-
quency of occurrence.

Screening Determine implementability of screening for currently established prelimi-
nary waste acceptance criteria (PWAC) for an environmental restoration
disposal facility (ERDF) during bulk removal using field instruments and
visual observations.

Determune if contents of containers meet ERDF PWAC using field instru-
ments and visual observation.

Handling Determine feasibility of segregating waste forms into categories during
: excavation using a backhoe with thumh

- (=4 « -

screen, disc screen, manual raking, and hand picking.

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
PWAC are defined, and the waste categories for segregation and sorting are discussed.
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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 removal
using the designated standard excavation equipment (i.e., a trackhoe with a thumb). This
treatability test considers three waste form removal approaches:

CVORS54/134.WP5

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 forward and backward parallel to the trench. The waste
material will be excavated or segregated from above so that, under normal
circumstances, the operator generally 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 operator visibility 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
will operate atop the unexcavated or backfilled trench material, and that the
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

3-2









DOE/RL 94-43, DeéiékiFOri’a"l' ﬁr}aﬂ y

out" of the excavation (requiring additional 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
trench excavation approach.

3.1.2 Screening Operation: ERDF PWAC

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

. Radioactive waste greater than Category 3, as defined in Hanford Site Solid
Waste Acceptance Criteria (WHC 1993)

. Transuranic (TRU) waste

. Waste with organic contamination greater than 10 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 defined below:

J Segregation—The separation of waste forms within the trench using a trackhoe
with thumb
J 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 tre: * """y itisto "tem ' e the ~ wsibility of  egati d
sorting the waste forms into four waste categories: containers, soil, hard waste, and soft
waste. These categories were selected because they are readily distinguishable in the field
and because they have differing characteristics with respect to their capacities 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
containers are and are not visible in the waste materials. These are addressed
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Evaluation Criteria. The objectives evaluation information is divided into two
columns: Criteria and Condition. The first column presents the evaluation
criteria that will be used to evaluate each test objective. The purpose of the
criteria is to identify and begin to quantify the important components of each
treatability test objective. The original DQOs specified in the

Hanford 118-B-1 Burial Ground Treatability 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 lists 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.

Data Measurement. The Data Measurement column describes how the data
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.

DQOs: EXCAVATION

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

~ompare 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.
Comparison of Top-Down and Side Removal Approaches

The top-down and side removal approaches will be evaluated and compared on the

basis of the criteria described in the following sections.

CVOR54/134.WPS
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Table 3-2. DQOs: Excavation Operations.

Sheet 1 of 1

TOP-DOWN and SIDE removal
approaches.

Stability of the surface of the
trench to support the trackhoe
chosen; and (1.5) Determine lat
back angle for the top-down
excavation approach.

OP-DOWN (over trench)

s0il and waste.

Excavation Operation Objectiv- “valuation Data
Objective Criterion Condition Needs Measurement, Observation, or Research Quality
Compare cffectiveness of the SLOPE STABILITY =(1.2) OP-DOWN (beside trench) Maximum stable slope angle for IMEASURE: Angle of alope at failure measured from the Five (5) degrees less than the slope that sloughs. Sloughing is

horizontal using an Abney

indicated by the formation of tension cracks, a drcular slope
jslippage, and ravelling greater than 6-inches deep.

Nature of materials in slope OBSERVE: Soil and waste type Description of 30il or waste type:
Soil (Unified Soil Classification System);
Waste

Location of excavator with MEASURE: Mini di of trackhoc from slope {Nearest foot

respect to slope. face.

IDE (within trench)

Maximum stable alope angle for
soil and waste.

MEASURE : Angle of slope at failure measured from the
horizontal using an Abney

Five (5) degrees less than the slope that sloughs. Sloughing is
{indicated by the formation of tension cracks, & circular slope

hsligngg‘ and ravelling greater than 6-inches deep.

Nature of materials in slope

OBSERVE: Soil and waste type

Desciption of soil waste type: soil (USCS) waste.

CROSS-CONTAMINATION =
(1.1) quantity of cross-

OP-DOWN (beside trench)
OP-DOWN (over trench)
IDE (within trench)

Degree to which native material
is mixed into waste material

MEASURE: Depth of

Nearest increment of 6 inches averaged over the excavated portion

Source of uncontaminated

|interface material

OBSERVE: Location of uncontaminated soil relative to rench
maltcrials

Record location in trench (sidewall of bottom). Use relative soil

density as indication of native or fill materials.

Nature of materials being
removed

OBSERVE: Waste composition

Description of waste type

SPILLAGE VOLUME =(1.4)
spillage volume contribution

OP-DOWN (beside trench)
OP.DOWN (over trench)
IaIDE (within trench)

Nature of macrials being
removed

OBSERVE: Waste composition

Description of waste type

Spill volume

MEASURE: Volume of materials dropped during one hour of
excavation or at least 30 cycles. One cycle defined as time to
excavate one bucket-load of materials, dump it, and return to the

tench ready to load another bucket.

Reasons for spills

Nearest 1/2-cubic yard spilled, on average, over the observation
period

OBSERVE: Reasons for spill

Description of problem (e.g. stecp bucket angle, weak thumb grip,
operator dependent, eic.)

SWELL = (1.6) determine the
expansion of waste volume
causcd by excavation

/A

Percent swell over a segment of
trench. Swell is defined as the

i d i in volume
after rench backfilling divided
by the original in-place rench
volume.

MEASURE: Cross-section profile before excavation (after
{removal of overburden).

Survey surface elevation of breaks in slope along a cross-section to|
the ncarest 0.]-fool. Obtain cross-scctions at 25 foot spacing over

the applicable scgment of trench.

MEASURE: Cross-section profile after trench excavation.

Survey trench elevation of breaks in slope along a cross-section to
the nearest 0.1-foot.

MEASURE: Cross-section profile after trench backfilling.

MEASURE: Volume of liquid containers

Survey trench elevation of breaks in slope along a cross-section to
the ncarest 0.1-foot.
Nearestliker
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Table 3-2. DQOs: Excavation Operations.

Sheet 1 of 2

Excavation Operation Objective Evaluation Data
Objective Criterion Cond Needs Measurement, Observation, or Research Quality
Identify waske forms requiring  |[WASTE FORM REMOVAL = INA Cycle times MEASURE: Time it takes to excavale one backet of material, Time in scconds
special excavation equipment  [(1.3 and 1.8) waste forms that dump it, and retrn to the trench ready to fill another bucket.
and their frequency of can't be removed using

down-time to change-out special
equipment

Identification of special

1 waste forms.

bucket and thumb.

quip P ially capable of
removing wasie forms not able to
be removed by a trackhoe with a

standard equipment. Bucket/thumb utilization MEASURE: Fraction of end effector capacity for bucket Fraction of capacity in 25% increments (i.c. 0, 25, 50, 75, or
d d 1 and thumb depend '} 100%). Capacity is defincd a3 that volume of idcal materials that
can be reasonably handled by the end effector (c.g., a 2-cubic-yard
bucket = 2.25 cubic yards of heaped soil
Nawre of matrials being OBSERVE: Waste composition and arrangement Description of waste type
removed
Reasons for incfficient removal [OBSERVE: Reasons for inefficient removal Description of problem (e.g., too large for bucket or thumb,
operator dependent, ¢ic.)
LIKELIHOOD OF WASTE N/A Waste forms expected to require |MEASURE: List of waste forms from WHC-EP-0087 Document  |List of waste forms, scparated by category and physical character.
FORMS = (1.7) determine how special equipment entitled "Estimates of Solid Waste Buried in 100 Area Burial
“likely” waste forms requiring Grounds™
special equipment are.
Waste forms actually requiring  {OBSERVE: Types of waste forms not easily removed with bucket {Description of waske forms indluding category and character.
special equipment and thumb
Frequency of occurrence of MEASURE: Number of wasic forms not easily removed with & [Number of waste forms, scparated by category and physical
waste forms requiring special  {bucket and thumb h ’
equipment
DOWN-TIME = (1.9) determine |[N/A RESEARCH: Potential capability of equipment to remove Con ions with equip vendors, of vendor

references, equipment specifications and design capacities. Limit
search to robust equipment, or focus on equipment capable of
removal of the most frequently occurring waste forma.

Equipment substitution or RESEARCH: Net present worth of equipment substimtion or Cost of labor for equip pl P 1 raining,

replacement cost replacement costs P and admini andtop or leasc the -
equipment. Plus 50% minus 30% Jevel of detail.

Equip or RESEARCH: Additional time i d for equip Pr mobilization, change-out, training time, etc.

replacement time or replacement Exp d in terms of d and equivalent full time employecs.

< 16 XLS

Note: Photographs or video may be used to supplement data collection when descri)

nired.
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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, regarding operator 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 approach is 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-
nated material. 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 requiring handling, 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. Spillage volume refers to the average volume of materials that
falls from the end effector (bucket or thumb) during performance of one cycle of some opera-
tion, such as bulk removal or segregation. Spillage is a function of the excavation condition,
the nature of the materials being removed, and the dependency of the operation on either the
bucket or the thumb end effector. Other causes for spillage may be specific to certain
approaches and these should be described as well. Generally, the greater the average spillage
volume, the less efficient the operation and the more time it will take to complete the opera-
tion.

3.3.1.4 Swell. Swell refers to the relative ex; sion of waste volume caus ° by excavation
and § erally is ex; :ted to! 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
is introduced into the waste materials, the difference in swell due to cross contamination is
expected to be negligible between the excavation approaches. In this sense, swell is an ancil-
lary evaluation criterion that is important to the overall excavation operation, but not as
important to the evaluation of the top-down versus side removal approaches. Swell also will
be measured on materials that are removed from the trench and stored in an uncompacted
pile.
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DIFFERENCE IN VOLUME BETWEEN A & CPLUS D X 100

PERCENT SWELL =

DIFFERENCE IN VOLUME BETWEEN A & B

OVERBURDEN A. CROSS-SECTION BEFORE EXCAVATION

LIMITS OF TRENCH

OVERBURDEN B. CROSS-SECTION AFTER EXCAVATION

C. CROSS-SECTION AFTER BACKFILLING

OVERBURDEN

SWELL VOLUME

LLLL.

\ / D. REMOVED
\ 7/ CONTAINERS WITH

FIGURE 3-4
ILLUSTRATION OF PERCENT
SWELL EVALUATION
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3.3.2 Identification of Waste Forms Requiring Special Equipment -

The identification of waste forms requiring special equipment and the 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 findings of the treatability test is the presence of waste forms that are difficult to handle
using the trackhoe with bucket and thumb. Two information sources help determine the
likelihood and frequency of various waste forms that require the use of special excavation
equipment: (1) a literature search of pertinent background documents, and (2) confirmation
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 appropriate to
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.)

34 DQOs: ANALYTICAL SCREENING
There are two analytical screening objectives:

. Determine implementability of screening for currently established ERDF
PWAC during bulk removal using field instruments and visual observations.

. Dete  ne whether the proposed screening methodology is appropriate and
feasible.
. Determine whether the contents of containers meet ERDF PWAC using field

instruments and visual observation.

There are separate test objectives for bulk removal and container management because
containers interfere with visual determination of waste type.
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Table 3-3 presents the DQOs for primary analytical screening. Primary screening is
expected to identify all materials in the 118-B-1 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.

J 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 sacr...cing 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.

3.5.2 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 the same as for the segregation process: containers, soil, hard waste, and soft waste.
However, the separation of containers will be performed to minimize the possibility of
breaching a container and spilling a free liquid. Consequently, two approaches are necessary

CVORS54/134.WP5 3-14



Table 3-3. DQOs: Primary Apalytical Screening.

OBJECTIVE EVALUATION DATA
Criteria Condition Needs Measurement Quality
Determine implementability Does material exceed > Category 3 Count Rate
of screening for currently DF PWAC? s gamma mR/hr 10% of critical value
established ERDF PWAC using ion chamber
during bulk removal using ..
field instruments and visual e beta mR/hr or 10.% of critical value
observation counts/second using ion chamber or
’ GM
Speétral
e gamma %Co, ¥Cs, “Eu, 10% peak area of
3By, **Ba. critical value to
Presence and obtain
T identification of MICROSHIELD
e others. concentration to
= nearest 50 keV.
kt TRU Count Rate
o * neutron counts/second 10% of critical CPS
using large volume
scintillator
Organic Vapors | VOC Total volatile To be defined by
organic Westinghouse H&S.
concentration in ppm
Liquid Free Liquids Visual observation N/A
> 10% organics Visual observation N/A

* Defined as organic contamination from liquid storage containers. To be determined visually by observing waste material,
Note: Photographs or video may be used to supplement data collection when descriptions are required.

CVOR390/013.WP5
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Table 3-4. DQOs: Handling Operations.

Handling Operation Objective Evaluation Data
Objective Criteria Candition Needs Measurement or Observation Quality
Determine if segregation of waste] CATEGORIES = (2.1) list of VISIBLE CO NERS: Waste |Continer form types encountered| OBSERVE: Types of container forms encountered Descriptios of container forms
forms into calegories duning waste forms in each category ing vismbie
excavation is feasible using a (containey, soil, hard waste and
khoe with a thumb. soft waste)
Container forms requiring special [OBSERVE: Types of iner forms requiring special equip Description of forms
excavation equipment and
procedures in order Lo maintais
container integrity.
Reasons for difficulty in (OBSERVE: Reasous for difficulty in maintaining iner form  {Description of problem (e.g. poor operstor visibility,
intaini iner form integrity during scgregati |incompatibility of bucket and thumb o container material, etc.)
integri
NO VISIBLE CONTAINERS: {Waste forms ideotificd and (OBSERVE: Types of waste forms encountered Description of waste form grouped according to category (i.c bard,
'Waste without visible containers {grouped by caegory soft, soil, containers) and waste form type (e.g. physical
characteristics, size, and shape)
Effectiveaess of segregation (OBSERVE: Ease of segregation of waste forms into Comparative description of ies in terma of ease of

greg: (ie. easy Lo scgreg: ly casy to

segregate, relatively difficult to segregate)

Accuracy of segregation

MEASURE: Fraction of waste forms that were improperly
segregated

Nearcst 10 percent increment by category. Specify whether

volume based (soil) or unit based (hard, soft and container).

Reasons for inaccurate
scgregation

OBSER VE: Reasons for impropery segregated waste forms

Description of problem (e.g. waste form not easily separated into a
Jcategory by visual means, waste form too small to be bandled
cffectively by excavation equipment, etc.)

Rate of production by segregation] MEASURE: Number of cubic yards segregated in a 30 minvte

Nearest bulk cubic yard per hour, in place

uipment period.
Determine if sorting of waste CATEGORIES = (2.3) list of VISIBLE CONTAINERS: Waste |Container form identified (OBSERVE: Types of container forms encountered Description of coptainer forms (e.g. aize, shape, and physical
forms into categorics is feasible [waste forms in each category ing visible characteristics [drums, paint cans, etc.])
using a grizzly screen, disc I¢ iner, 50il, hard waste and
screen, manual raking, and soft waste)
manual picking.
Container forms requiring special [OBSERVE: Types of contriner forms requiring special handling  |Description of container forms (e.g. size, shape, and physical
handling in order to maintain {charactenatics such as drums, paint cans, etc.)
Reasous for difficulty in (OBSERVE: Reasons for difficulty in maintaining iner form  |Description of problem (c.g. coatainer integrity sactificed during
intaini iner form integrity during sortiag ion, banical equip too rough a process,
integil ete.)
NO VISIBLE CONTAINERS: |Waste fonms ideotified and (OBSERVE: Types of waste forms encountered Description of waste form grouped according to category (i bard,
(Waste without visible containers |grouped by category soft, soil, containers) and waste form type (c.g. physical

|characteristics, size, and shape)

Effectiveness of mechanical
sorting

(OBSER VE: Relative effectiveness of mechanical sorting iato soil
and non-soil categories

Comp ip of categ is terms of case of
hanical sorting (i.c. ly easy to sort, mod Ty casy to

[som, relatively difficult to sort)

(Accurscy of mechanical sorting

MEASURE: Number of 8ob-soil waste forms appeariag in soil
Ireceptacle per unit volume of soil sorted

Nearest 5 non-soil waste forms per cubic yard of soil

Reasons for inaccurate [OBSER VE: Reasons for impropedy mechanically sorted waste Description of problem (¢.g. waste cross section smaller than
mechanical sorting forms smallest diameter mechanical screen, screes overflow into soil
tacle etc.)
Rate of production by mechanical] MEASURE: Number of cubic yards of through-put for the Grizzly |Nearest bulk cubic yard per bour
Effectiveness of band sorting (OBSER YE: Easc of band sorting of waste forms into ‘Comparati iption of in terms of ease of sorting
(e ively easy to sort, 1y casy Lo sort, relatively

Accuracy of band sorting

MEASURE: Fraction of waste forms in each category that were
impropedy sorted

Nearest 10 percent increment by category. Specify whether
volume based (soil) or unit bascd (hard, soft, and container).

Reasons for inaccurate band
sorting

(OBSERVE: Reasons for impropery band sorted wasie forms

Description of problem (e.g., waste form inadvertently swept into
i le, difficulty waste form, etc.)

Rate of production by band
orting

MEASURE: Number of or fraction of equivalent cubic yards hand

Nearest bulk cubic yard per bour.

sorted in a 3¢ minute period by one person.

Note: Photographs or video may be used to supplement data collection when descriptions are required.
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to evaluate this objective: one for waste with visible containers, and one for waste without.
Descriptions of the sorting process and equipment are presented in Section 4.0 and
Appendix C.

3.5.2.1 Sorting Waste Material With Visible Containers. The focus of sorting operations
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 surrounding bulk 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 materials that do not include visible containers will be on the effective-
ness 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. Separate data 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) _

Section 121(d) of CERCLA, as amended, requires that remedial actions at National
Priority List sites comply with federal and state environmental laws and regulations. This
requirement is reiterated in Subpart E of the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP, 40 CFR Part 300), which establishes when and by whom the ARARs
must be identified.

Potential ARARs are those promulgated federal and state environmental requirements
that are pertinent to a remedial action. ARARs may address a specific hazardous substance,
pollutant, contaminant, remedial action, location, or other circumstance at the site; or they
may be otherwise relevant and appropriate by addressing problems or situations sufficiently
similar to those encountered at the site. Only those state standards that are promulgated, are
identified by the state in a timely manner, and are more stringent than federal requirements
may be applicable or relevant and appropriate (40 CFR 300.400(4)).

In addition to ARARs, to-l consi | (TBC) information also is important to reme-
dial planning and is to be included in the evaluation of /...ARs. ..., are non-promulgated
criteria, advisories, guidance, and proposed standards that are not legally binding but may be
used in the absence of ARARs or where ARARs are not sufficiently protective for developing
cleanup goals. TBCs identified for the 100 Area sites include DOE orders and county
requirements.

Table 3-5 lists potential ARARs and TBCs that may be relevant to this treatability

study and that may be needed for comparing treatability test results. These were taken from
the 100 Area Treatability Study Phases 1 and 2 (DOE-RL 1992). A more thorough
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discussion is included in the feasibility study (FS). The 100 FS ARARs will be subject to
detailed analysis in future feasibility studies.

Table 3-5. Potential Requirements for Comparing Excavation
Treatability Test Results.

Regulation Citation
Federal
Radiation Protection Standards 40 CFR Part 191
U.S. Nuclear Regulatory Commission Standards for Protection 10 CFR Part 20
Against Radiation
National Primary and Secondary Ambient Air Quality Standards 40 CFR Part 50
National Emissions Standards for Hazardous Air Pollutants 40 CFR Part 61
Radiation Protection for Occupational Workers 10 CFR Part 835
Radioactive Waste Management DOE 5820.2A
Residual Radioactive Material as Surface Contamination NRC Guide 1.86
Radiation Protection of the Public and the Environment DOE 5400.5
State
Benton-Franklin-Walla Walla Counties Air Pollution Control General Regq. 80-7
Authority
Air Pollution Requirements WAC 172-300
Nuisance Dusts WAS 296-62-07509
Total Particulate WAC 296-62-07510
Emission Limits for Radionuclides WAC 173-480
Hazardous Waste Management Act WAC 173-303*

* All material removed from the 118-B-1 Burial Ground will be handled within the area of
contamination or in an immediately adjacent area. Removed material will be replaced

wit" " | the area of con iination upon comp ion of the t tability testir Waste sorting
for size segregation will be used; however, the material will not be treated and therefore is
not required to be handled as a waste under the Hazardous Waste Management Act. All
liquid recovered from the trenches will be handled as a waste per guidance of
WHC-CM-7-7, EII 4.3, Investigation Derived Wastes.
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4.0 EXPERIMENTAL DESIGN AND SPECIF ICATION

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.

41 TRENCH SELECTION

This section discusses the trench selection criteria and identifies potential trench loca-
tions that appear to meet those criteria. The primary 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
based on the historical information—not to test every waste or trench condition or conduct a
representative sampling.

Five trench locations 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 mini1 ~ : the probal "'y of a condit” 1" :i
ssed 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
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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 (FTL) should be
given the flexibility to modify the locations to improve safety or better achieve the test objec-
tives. The grid shown on the map is tied into stakes and markers at the site. (Refer to
Figure 2-1 for the historical record of trench locations and trench numbering.) The trench
locations are based primarily on the existing trench markers in the burial ground, as shown on
the GPR Survey Map (Figure 4-1). There are markers indicating the locations of trenches
P-1,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 that cannot be handled at this time; therefore, these trench locations should be
avoided.

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-
cellaneous 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
railroad tie cribs that contain spacers. It is presumed that this trench also contains a mixture
of soft, hard, and miscellaneous waste. The trench is marked, but the actual location could
vary from the markers. The trenches on either side consist of a 1962 trench to the south
(P-2) and a late-1940s trench to the north,

Location C was selected because it is presumed to be positioned over Trench 7, which
was filled in the late 1950s, and because it corresponds to the spline silos. This trench is
presumed to contain metal, spline silos, soft, and miscellaneous wastes. This trench is monu-
mented in the field. An unnamed trench to the north and Trench 6 to the south also were
used during this time period.

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 end of this trench will 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 gunbarrels. Excavation will proceed south if waste is not found at the planned
location.
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1.0

Visually observe
waste and
measure gross
beta, gamma
and neutron
levels

RADIONUCLIDE SCREENING ORGANIC SCREENING

1.1 Is CR<
Is CR within 2 critical Measure Are VOC > No organic § ible <
Visual ID of factor of 2 of value for ” Visible signs
waste the expected VOC levels background? vapor of liquids?
possible? count rate
(Table 2-4)?

No liquids

LIQUIDS SCREENING

present

3a.7

1a.1| Perform gamma-spectral analysis Waste fails 321 306
ERDF PWAC as Can source be No
> Category 3 identified? - o No free
2a.3 Are liquids liquids
"free"? present
Material is
1< 1D of waste contaminated
e possible? by VOC from
unidentified
source
Collect
No sample of 3a.2
source

Remove liquids from
excavation and
collect sample

Additional radiological screening
is required to identify material.
Method~'~ov will be defined in

f T cedures.

3a.8

Are free
liquids

source?

3a.5

Can source be
identified?

present in

Are liquids
organic?

Waste fails ERDF
WAC for aqueous
liquids

Waste fails ERDF
PWAC for organic
liquid
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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 believed to be buried. The trench at Location F has strong GPR geophysical indications.

42 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 trench 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 area
necessary 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-
bu ":n 1t slg lay an appropriate angle. 1 the t
procedures and will be a function of « Oth, tl encountered, and t/
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.
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Table 4-1. ncertainty 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 10 feet of overburden. Overburden Direct Excavate overburden 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 and begin excavation.
' Stray pieces of debris in overburden will not be considered
the upper limit of the trench. _
Trench Location | GPR, historical records, ar The actual Direct Excavate area that is suspected of being the trench. If waste
Limits field markers define trench location/limits of Observation | is not found, proceed to excavate in a direction which has the
location limits, the trench. highest probability of intersecting a trench.
Determining Determining the edge of the Visual Direct If trench conditions are such that it is difficult to determine
Trench Limits trench during excavation v determination of Observation | where the trench ends, then note the reason why and the
depend on the trench the edge of the location. Also, note that determination of cross-
condition and how materials trench. contamination may not be possible in this type of trench
were disposed. condition.
Trench Depth Trenches are less than or The actual depth Direct Be prepared to excavate trenches 25° deep. If trench is
equal to 20 feet deep from of trench, greater Observation | deeper, then excavate in lifts by benching.
original ground level. than 20 feet.
Side Excavation | Trenches are less than or Ability to bulk Direct It is recognized that the side removal approach may be more
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.

56/109.WP5
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T. le 4-1. Uncertainty Management/Decision Table for Excavation.
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Sheet 2 of 3

I Observations

Area of to Detect
I Uncertainty Expected ' ditions Uncertainties Uncertainties Decision Rule/Contingency
Excavation The percentage  total Excavation Are DQOs Bulk removal out of trench, bulk removal within the trench,
Volumes excavation nec 1y 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 | Actual volume operation requires three times as long as planned
and subject to  lification in | necessary to volume allocations should be reevaluated.
the field. | evaluate each
excavation
approach.

[l Slope Stability | Stable slope angles will vary | Number of slope (See DQO Obtain at least one slope stability angle measurement for
with nature and ndition of stability Table 3-2) each slope condition encountered up to a maximum of 10
slope material.  )pes measurements conditions. Slope conditions are a result of the type of
greater than 1.5 will not be | that are material, its size, stacking orientation, and relative density.
required. Slope gles will necessary. If the stable slope angle does not vary more than 5 degrees
not vary greater 5 under varying conditions after four measurements, then only
degrees from an average. measure slope stability on slopes that have stable angles less

than this 5 degree range.
Cross- Cross-Contamir  >n will Number of cross- (See DQO Obtain at least one estimate of cross-contamination for each
Contamination | depend mostly « 2xcavator contamination Table 3-2) excavation approach along the bottom and sides of trench for
position but may vary slightly | measurements each trench condition. If cross-contamination depths under
with nature of  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 estimates to once per trench.

Spillage Volume | Spillage will vary with the Number of (See DQO Obtain one spillage estimate for each type of trench condition
nature of the w: : being spillage Table 3-2) and excavation approach. If spillage volumes are less than 1
removed. evaluations that CY per 250 CY of excavation for a variety of trench

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

CVORS56/109.WP5
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Table 4-1. ncertainty Management/Decision Table for Excavation.
Sheet 3 of 3
Observations
Area of : to Detect
Uncertainty Expected Conditions Uncertainties Uncertainties Decision Rule/Contingency
Waste Form All types of waste forms ct Trench (See DQO Collect data in DQO Table for a period of 20 minutes at
Removal be removed from the trench conditions and Table 3-2) least once for each type of trench condition. If sequential
using the excavator with waste forms that cycle times consistently vary by more than 50% when
thumb. Some waste forms are more difficult compared to each other, then extend duration of observation
will be removed more or impossible to to 60 minutes. If waste forms/conditions are encountered that
efficiently than others. excavate. increase typical cycle times by 100%, then extend duration of
observation to 60 minutes and supplement data collection
with video tape. g
Swell Volume | Swell volume will depend on | Which trench Direct Perform initial cross-section profiles on every trench
the nature and condition of areas to be used Observation excavated until the following three trench conditions have

the waste.

to measure swell
volume.

been encountered. A trench consisting of primarily hard
waste and soil, a trench consisting of primarily soft waste,
containers and soil, and trench with a mixture of hard, soft

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 that trench.

c

5/109.WP5
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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:

J 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.

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
o1 side slope and the bottom of the trench have  :n unco . Atth point, tl 0]
stability angle will be determined based on the greatest average stable slope measured.

After approximately 10 percent of the total planned 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 4-1 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 Comparison of 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 4-1. 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.

43 ANALYTICAL SCREENING

This section provides a description of the analytical screening process. The analytical
screening process is included in this treatability test to demonstrate its ability to determine if
burial ground waste exceeds the ERDF PWAC. A major uncertainty of analytical screening
is the final ERDF Waste Acceptance Criteria. The analytical screening process presented
below is based on the currently available draft PWAC. Table 4-2 summarizes the uncertain-
ties associated with the analytical screening methodology, including observations to detect
uncertainties and contingencies for each condition.

CVORS54/133.WP5 4-10
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le 4-2. Uncertainty Management/Decision Table for Analytical Screening.

Area of Uncertainty

Expected Conditions

Uncertainties

Observations to Detect
Uncertainties

Decision Rule/
Contingency

General field screening

ERDF  "AC are achieved

ERDF PWAC are not achieved

None

None

|| Presence of ERDF category
wastes

No w is > Category 3

Waste > Category 3 exists

See Figure 4-2 and Table 4-4.

If waste is > Category 3:

e Move material to known
location in the excavation and
contact DOE and regulators.

If waste is not identifiable (may
be > Category 3):

e Operational decision to
perform additional
radionuclide screening or
ignore material.

e May collect sample for lab
analysis if secondary
screening fails.

NoTR waste

~No TRU waste

See Figure 4-2 and Table 4-4.

If Waste is TRU: Handle
material as required by Hanford
Site Solid Waste Acceptance
Criteria (WHC 1993).

Nove e organics

Volatile organics found

See Figure 4-2 and Table 4-4.

Document location, look for
source, use absorbants and/or
remove if free liquid, remove
absorbed free liquid for disposal.

No free liquids

Free liquids found

See Figure 4-2 and Table 4-4.

Document location, look for
source, use absorbants and/or
remove if free liquid, remove
absorbed free liquid for disposal.
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Based on information from Miller and Wahlen (1987), buried waste in the
118-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 two types of waste are greater than Category 1: graphite (**C) and alumi-
num process tubes (**’Cs and *’Sr). Table 2-3 lists the waste types buried in the
118-B-1 Burial Ground, with their radionuclide concentration in Ci/m’. The Category 3 limit
for each radionuclide 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 and process tubes are expected to be below the
Category 1 limit.

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

. Graphite 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 *Co:
graphite and the desiccant. The graphite is essentially pure “C, but the
desiccant contains '*’Cs, ?Eu, and **Eu-all of which are gamma emitters.

. In no case will alpha-emitting radionuclides approach Category 1 limits. There
is no reason to expect that Category 1 or the transu ic limit of 100 nCi’~ will
be exceeded.

. In no case will tritium exceed Category 1 limits. Likewise, none of the weak
(<300 keV) beta emitters except C in graphite are expected to exceed Cate-
gory 1 either singly or in combination with other radionuclides, and graphite is
easily identifiable. Even *°Sr/Y is found mixed with gamma emitters in all
cases.

Section 4.3.1 presents the implementation of the analytical séreening process. The analytical

screening process itself is described in Section 4.3.2 and presented in Figure 4-2 and
Table 4-4.
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Table 4-3. Radionuclide Category 1 and 3 Limits

CVOR390/011.WP5

Sheet 1 of 2
Activity Limits (Ci/m®)
Nuclide Category 1 Category 3
*H 5.0 E+06
1°Be 1.0 E+00 2.2 E+02
1C 4.0 E-02 9.1 E+00
Hee 4.0 E-01 9.1 E+01
*Cl 40 E-(4 8.3 E-02
K 1.7 E-03 34 E-01
“Co 7.7 E+01
Ni 4.0 E+00 8.3 E+02
*Ni® 4.0 E+01 8.3 E+03
SNi 4.8 E+00 1.7 E+04
SINi° 4.8 E+01 1.7 E+05
”Se 3.8 E+01 8.3 E+01
*Sr 43 E-03 1.5 E+04
®Zr 2.7 E+00 5.9 E+02
*Nb 2.6 E-(4 5.6 E-02
#Nb° 2.6 E-03 5.6 E-01
Mo 3.0 E-UI 7.1 E+01
*Tc 5.6 E-03 1.2 E+00
1%pq 4.8 E+00 1.0 E+03
e O} 2.0 E-01
12lmgn 6.3 E+00 2.0 E+05
1%Sn 1.8 E-04
127 29 E-03 5.9 E-01
%R 7.7 E-01
13506 10 E.01 47 EaiM
LS B 0.0 E-U) 1.5 E+U4
[ Sm 1.6 E-02 3.4 E+00
S'Sm 3.8 E+01 1.8 E+05
gy 1.6 E-03 7.7 E+02
2Ry 8.3 E-01
%2Gd 63 E-03 1.3 E+00
'"Re 5.3 E+00 1.1 E+03
¥po 2.9 E-02 7.7 E+01
210pp 1.0 E-02 5.6 E+05
4-13
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Table 4-3. Radionuclide Category 1 and 3 Limits

Sheet 2 of 2
Activity Limits (Ci/m®)
Nuclide Category 1 Category 3

Ra 1.4 E-04 3.6 E-02
»Ra 1.9 E+01

TAc 4.5 E-03 3.2 E+05
*Th 48 E-04 1.1 E-01
Th 2.1 E-03 1.3 E-01
2Th 1.2 E-04 22 E-02
Blpy 1.6 E-04 33 E-02
=y 53 E-04 4.0 E+00
=y 7.7 E-03 1.1 E+00
™y 9.1 E-03 2.1 E+00
»y 32 E-03 59 E-01
U 1.0 E-02 2.2 E+00
=y 6.3 E-03 1.4 E+00
Np’ 1.9 E-04 4.0 E-02
Zpy” 9.1 E-03 4.5 E+01
py’ 3.6 E-03 7.7 E-01
#9py’ 3.6 E-03 7.7 E-01
#py’ 7.7 E-02 3.1 E+01
#2py° 38 E-03 8.3 E-01
#py’ 8.3 E-04 1.7 E-01
#Am’ 2.6 E-03 1.1 E+00
WamAm" 26 E-0R 2.4 E+00
“TAM 1.3 B~U) 4.8 B-UL
Cm" 2.5 E-02 6.3 E+02
#Cm’ 2.3 E-01 2.9 E+02
*Cm” 2.1 E-03 33 E-01
*Cm" 33 E-03 7.7 E-01
*»Cm® 7.1 E-04 1.5 E-01
*Cm’ 9.1 E-04 2.0 E-O1.

° Limit for isotope in activated metal.
nCi/g.

Source: WHC-EP-0063-4, WHC 1993.

" Category 3 limit is the lower of this value and 100

CVOR390/011.WP5
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Table 4-4. Primary Analytical Screening.
Page 1 of 3

Step/Action

1.0 Visually observe waste and measure gross beta, gamma, and neutron levels. The
waste is observed and field instrumentation are used to measure the gross beta/gamma,
and neutron levels. These measurements are compared to the predicted levels for the
identified waste type. Go to step 1.1.

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.l.

1.2 Is the count rate 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 la.l.

1.3 Is the count rate less than the critical value 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 1a.3). If so, the material is classified
as less than Category 3 and handled with the other waste material (step 1.4).

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).

1a.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
1odide probe. The objective is to identify all gamma emitters. Go to step la.2.

1a.2 Is Identification of Waste Type Possible? Using the radionuclides identified in
step la.l, 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 ex) | to exceed ti Categ: , 3 limits; therefore, all wastes are expected to be
identified by this point.

1a.3 Waste fails ERDF PWAC for Category 3. Materials that contain radionuclides

greater than their Category 3 concentration limits are given this designation. This material

is placed in a known location in the excavation, covered with soil or other shielding (if
needed), and operations ceased until DOE and the regulators have been contacted.

2.0 Measure VOC levels. Detection of organic vapors is performed using a PID or FID
(WHC decision). Go to step 2.1.

CVOR56/106.WP5 4-17
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Table 4-4. Primary Analytical Screening.
Page 2 of 3

Step/Action

2.1 Are VOC > background? As stated in Section 2.2.5, VOCs are not expected in the
burial ground and detection 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.

2.2 No organic vapors. Go to liquids screening, step 3.0.

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.

2a.2 Collect a sample of the source. If the source can be identified, then a sample is
needed to determine what material is vaporizing. Go to liquids screening, step 3.0.

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.

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.

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

« 1 et for treatment or disposal. See step 3z =~ 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.
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Table 4-4. Primary Analytical Screening.
Page 3 of 3

Step/Action

3a.4 Waste fails ERDF PWAC 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 around the liquid?
. what did the material look like?

. where in the trench were the liquids found?

J are these any other pertinent facts?

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

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.

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.

3a.8 Are free liquids present in the source? If free liquids are present in the source,
then they must be handled as any free liquid (see step 3.2). If no liquids are present, then
proceed to step 3a.9.

3a.9 Collect sample of material. A sample is collected to determine the identity of the
liquid. Go to step 3a.10.

3a.10 Are liquids organic? If the analysis shows that the liquid contamination is
organic go to step 3a.1l; if not, go to step 3a.14.

3a.11 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.13.

3a.12 Waste fails ERDF PWAC for organic content. Note that the waste fails the
PWAC of the ERDF because organic contamination from a liquid source exceeds 10% by
volume.

3a.13 Note presence of organic contamination below 10%. 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 bv the aqueous liquid. Also include the type of liquid.
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4.3.1 Screening Implementation

The analytical screening methodology is used during both bulk removal and container
monitoring phases of the treatability study. Both phases require screening; however, the
container monitoring phase involves manually opening containers (such as cardboard boxes
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
tubes are 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.

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 anomalies should be
identified for more careful screening during the remainder of the trench excavation. The
following discussion presents the conceptual screening process. This screening methodology
may change as data is obtained from test results.

Radionuclide Monitoring. Screening during bulk removal involves using gross beta/
~amma and neutron probes to determine the dose rate (or count rate) of the material and then
comparing that level to two screening levels. First, 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 regulators should be contacted immediately if it is found. During excavation, bucket
loads of 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 yd® of graphite, as shown in Table 4-5).!

! A single screening dose rate is given with some hesitancy. During excavation, it is
crucial that operations personnel visually observe the material being removed. Any
material that is unexpected or not accounted for in this plan must be screened individually
to determine its radionuclide dose and possibly its constituents.

CVOR54/133.WPS 4-20



951

A

DOE/RL 94-43, Decisional Draft"

;

PER/
dddn

Table 4-5. Estimated Contact Dose Rates for Category III Wastes from the 118-B-1 Burial Ground.

—
r (defined Original Dose Rate Category III Dose Rate
Waste Type below) (R/hr)* (R/hr)
Aluminum Spacers o 19x 10* n/a
Lead/Cadmium Poison Pieces “ 34 x 107 n/a
Aluminum/Boron Splines “ 14 x 10" n/a
Graphite 224 3.71 x 10? 83 x10?
Aluminum Process Tubes 8.5x 10° 6.4 54x10*¢
Desiccant n/a None® None
Lead Brick 220 17x 10t 37
Lead Sheet 366 77x10° 2.8
Miscellaneous 23 x 10 1.7 40x 10*¢
Cadmium Sheet n/a Nonef None
Soft Waste 8.1x 10° 23 x 10! 19x10°¢
Thermocouples n/a None None
Stainless Steel Steam Generator Tubes n/a None# None
Tritium Separations Project - Glass Line Waste n/a None' None

Notes:

-

No radionuclide data.

n/a = Not Applicable.

r

- Category LI Concentration _

Category Il Dose Rate

Original Concentration

b Category III dose rate (R/hr) = r x Original dose rate (R/hr).

Beta radiation only; dose rate is negligible.

Radionuclides contained in this waste type have no Category III limits.

Original Dose Rate

* MICROSHIELD model results based on the actual radionuclide concentrations from Table 2-3.

Negligible, total radionuclide inventory < 0.01 Ci for 57.5 tons of waste.

Practical considerations such as the effects of extemal radiation and intemnal heat generation on transport, handling, and disposal will
limit the concentration for these wastes (10 CFR 61, Table 2, Section 61.55).

CVORS4/138.wp5
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Second, the measured dose rate should be compared to the expected dose rate for that
material (Table 2-4). Materials that are within a factor of two of the expected beta/gamma
rates are considered identified. It is expected that a great majority of the burial ground
material will meet the expected condition; however, some material may not. Materials that do
not match the expected waste types, or that have dose rates less than or greater than two
times the expected rate, must undergo gamma-spectral analysis. Gamma-spectral analysis is
used to determine which gamma-emitting radionuclides are present in the material. If a waste
type is consistently found to exhibit a different dose rate than that expected, then the actual
dose rate will replace the expected rate in the screening table. Thus, as the excavation
proceeds, the expected conditions may change as data is collected.

If the material type cannot be reconciled from the gamma-spectral analysis, then addi-
tional screening is required to determine what the radionuclide inventory is. Additional
screening may entail beta, and possibly alpha, spectral analysis. The FTC will determine
whether additional screening will be performed and what it will entail.

Materials having measurable neutron emissions potentially are TRU and must be set
aside for detailed analysis or sampling for confirmation.

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 sh ding as required.
Identification of greater than Category 3 material is a "stop work condition,” meaning that
operations in that trench should be suspended until DOE and regulators have been contacted.

Organic Vapor Monitoring. Organic vapor screening is performed using a
photo-ionization detector (PID) or flame-ionization detector (FID) to detect total VOCs. If
VOCs above background are detected, a search should be performed for the source and, 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 if free liquids are present and, if so, their volume. Initially, all containers will be
opened; however, once sufficient information is gathered on a type of container (such as
cardboard boxes or drums), the frequency of sampling may be reduced to 10 percent. The
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FTL will determine when sufficient information exists. However, enough data must be
collected to show that the waste form is consistent. At a minimum, 50 containers will be
opened before the sampling rate is reduced.

Table 4-2 summarizes the uncertainties associated with the analytical screening meth-
odology, including observations to detect uncertainties and contingencies for each condition.

4.3.2 Screening Methodology

Table 4-4 describes the analytical screening process, step by step, as shown in
Figure 4-2. (Note: The 1-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.)

44  HANDLING: 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-
tions 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 percent of 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.

Segregation should be attempted for each type of trench condition encountered. The
trench condition is dependent on what typ. of w: e forms are present (includii  size, shape,
and physical characteristics), how the waste forms are orientated or stacked in situ, 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.
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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 treatability test and indicates where likely decision points and
measurements will be 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 that could affect the implementa-
tion of segregation testing. Operational decisions such as equipment limitations, safety, high
or 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 require technical 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 soil.

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

. That selected sorting equipment would be evaluated by batch-type processing.
. 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
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Table 4-6. Uncertainty Management/Decision Table for Handling.

Sheet 1 of 2

Area of Uncertainty

Exy ed Conditions

Uncertainties

Observations to
Detect Uncertainties

Decision Rule/Contingency

Waste Segregation

Segregat  is appropriate for
large waste forms and trench

conditions that consist of 2 or
more wa  categories.

Appropriate waste
material that should be
tested for segregation.

Direct Observation

If the waste material contains two or
more waste categories and a similar
material has not been previously tested,
then attempt to segregate for at least 30
minutes.

Container Segregation

Segregati of _e containers

The ability to

Direct Observation

If the waste material contains visible

followed  bulk removal will segregate visible containers, then attempt to segregate
facilitate neid screening. containers. containers first.
Container Handling Excavator with thumb will The ability to Direct Observation If containers cannot be segregated by

have abil.  to pick containers
without sacrificing their
integrity.

segregate containers
without damaging the
containers’ integrity.

equipment without destroying the
container causing spillage of liquids,
then uncover containers to allow field
screening prior to moving.

Presence of Liquid
Containers

No conta s contain free

liquids.

Encountering
containers with
liquids.

Direct Observation

If more than 10 containers are found
with liquid in the same trench section,
then move to the next planned trench
location.

|

Small Waste Form
and Soil Segregation

Segregation of small waste

Presence of small and
unbundled waste
forms, and soil.

Direct Observation

If the waste material contains small
waste forms that cannot be segregated,
then focus the segregation on the larger
waste forms. Sort the smaller waste
forms if segregation is not effective in
the separation of the waste categories.

Large Waste Form
Segregation

The ability to
segregate large waste
forms.

Segregation Production
Rate (See DQO Table
3.5).

If large waste materials average more
than 5 minutes per cubic yard to
segregate in a 30 minute period, then
attemnpt to sort this material.

Waste Sorting

forms an¢ il will not be
effective.

Segregati  of large waste
forms wil : more effective
than sorti

Sorting propriate for
material t are not
segregal

Presence of non-
segregatable wastes.

Direct Observation

If waste material is not segregatable
because of small size or segregation is
not effective, then attempt to sort 5
cubic yards of the material.
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Table 4-6.

icertainty Management/Decision Table for Handling.

Sheet 2 of 2'

Area of Uncertainty

Expected Condit

S

Uncertainties

Observations to
Detect Uncertainties

Decision Rule/Contingency

Container Sorting

Containers will be ext

ed

during the first stage of sorting
to facilitate field screening.

The ability to sort
waste that includes
containers.

(See DQO Table 3)

If sorting of waste including containers
results in spillage of liquids (two
occasions from same trench), then open
containers, segregate, and field screen
prior to moving.

Sorting Equipment
Adjustment

The ability to sort wil
upon the type of mate
the equipment operati(
settings.

pend
and

Equipment settings
that are best for
certain types of
materials.

Direct Observation

If sorting production rates or separation
efficiency can be improved (based on
observations) by adjusting sorting
equipment (such as angle of grizzly
screen, size of disc screen), then
perform up to two additional sorting
tests to evaluate these factors.

Hand Picking/Sorting

Hand picking/sorting is
and labor intensive but
accurate.

oW

The ability to hand
pick/sort in batch
processing.

Direct Observation

Hand pick/sort for at least 30 minutes
per sort test to determine feasibility of
process.

C\ /113.WP5
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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.

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.

The conceptual allocation volume for sorting is 1 to 10 percent of the total waste
volume excavated. The intent of testing this volume is to sort each type of waste that is not
readily segregatable. The ability to sort wastes into categories is considered to be indepen-
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-segregatable
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, large 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: (1) 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
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. ...e 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.
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Soil Waste
(Rock)

Soft Waste

FIGURE 4-3

Conceptial Sorting Flow Chart
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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 hard 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 be driven first by safety considerations and second by
data required by the test objectives established in Section 3.0.

45 TRENCH CLOSURE

This section summarizes the operations involved in closing the test trenches. The
primary operations 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, will be replaced in the burial ground. Each excavated trench will be closed prior to
excavating the next trench.

4.5.1 Documentation 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 appropriate trench 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.

4.5.2 Trench Backfilling

The operation of | :kfillir v e into the ich will pro  1in a mami  that mini-
mizes dust generation and the possibility of destroying the integrity of containers. During
backfilling, an effort should be made to keep waste categories separated as much as possible
to simplify final remediation. Some form of compaction should be used to increase the rela-
tive density of the trench as it is being filled. This compaction could be accomplished by
packing the waste with the backhoe bucket in lifts. After the waste trench has been backfilled
and compacted to the point where overburden is required, a cross-section profile should be
obtained for the swell volume evaluation.

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.
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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.

5.1 EXCAVATION AND REMOVAL
The equipment required for excavation and removal is presented below:

Trackhoe

Front-end 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

Stakes and marking paint
Materials for temporary storage
Materials for decontamination
Materials for health and safety
Liquid waste disposable containers

52  ANALYTICAL SCREENING
The equipment required for analytical screening is presented in Table 5-1.
5.3 SEGRF T ATION AND "7 RTING

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.

CVORS55/108.WP5 5-1
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Table 5-1. Analytical Screening Instrumentation.

Purpose

Instrument

Dose Rate (beta/gamma)
< 5,000 mR/hr
< 200 R/r

Eberline RO-2 or equivalent
Eberline RO-7-BM or equivalent®

Beta/gamma Ratios

See dose rate instruments above.

Gamma Spectral
Analysis

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

Beta Spectral Analvsis
Alpha count®

—

Plastic scintillator

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

Alpha/beta smear
counter’

Eberline SAC-4 or equivalent

Alpha Spectral Analysis

Silicon dioxide®

Neutron

d

Organic Vapors

To be defined by WHC (PID or FID).

167-inch extension.

*Consider using 5-foot rigid extension (RO-7-RXS) or model 6150 ADT detector with

*These 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.

This is usually not easy. May need to consider large systems used for barrel counting or
the system employed by Battelle.

CVORS55/108.WP5
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6.0 SUPPORTING DOCUMENTATION

The majority of the supporting documentation for this test plan is included in the
100-BC-1 and 100-DR-1 Operable Unit RI/FS Work Plans (DOE-RL 1991). While these
RI/FS work plans primarily address 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 Environmental Investigation Instruction 14.1: Analytical Laboratory Data
Management (WHC 1988). These supporting plans will be applicable to all work scope
performed by 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 procedures will use the work plan versions as a basis for procedure
development, with test-specific modifications. All work performed on the Hanford Site 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 procedures used and DQOs to ensure consistency. The QAPjP will meet the
requirements of the Environmental Engineering, Technology, and Permitting Function Quality
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
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

Following completion of field testing, a report will be issued that summarizes the data
collected, discusses the data in terms of the evaluation criteria and test objectives, provides a
narrative of how the test was implemented, and presents conclusions and recommendations
applicable to the full-scale remedial action. This report should include the following:

A narrative of the treatability test
A summary of the data 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
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 full-scale remediation

A recommended outline for treatability study reports is included in the Guide for
Conducting Treatability Studies Under CERCLA (EPA 1989).

CVORS55/110.WP5
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8.0 SCHEDULE

The schedule for planning, conducting, and reporting the 118-B-1 Excavation
Treatability Test is shown in Figure 8-1. The treatability test planning began in early 1994,
and the final test report is planned for May 1995.
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APPENDIX A

118-B-1 BURIAL GROUND TREATABILITY STUDY
SCOPE OF WORK AGREEMENT
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HANFORD 118-B-1 BURIAL GROUND TREATABILITY STUDY
SCOPE OF WORK AGREEMENT

Purpose of Treatability Study Pursuant to the Hanford Federal Facility Agreement and Consent
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 treatability study will be focused on the removal of waste from the 118-B-1 General 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 during remediation.

. 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 remediation, 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 v st tl US. Depar :nt of gy, Richland O atioo Offii (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 Hanford 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 Scoping Discussions Six scoping meetings were held between January 13 and February
15, 1994 to define required treatability test objectives and data needs. This process emphasized

A-2
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the data quality objectives attributes of SA. ... Consensus for the work to be conducted by
Westinghouse Hanford Company for RL in order to comply with M-15-93-04 was achieved
by the extended project téam. This consensus is summarized in tabular form and appended as
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-1 Area Burial Ground Treatability Test Plan to EPA
and Ecology.

. August, 1994: Commence treatability test field work for the 118-B-1 Burial
Ground.

. May, 1995: Submit 118-B-1 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 118-B-1
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.

o 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.
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The estimate of 5,000 to 10,000 cubic yards of waste material includes all waste
material removed from trench, and waste material segregated but not removed
from the trench.

Standard excavating equipment (e.g., backhoe equipped with a thumb) will be
used.

If field screening techniques fail to conclusively identify contamination to a level
of detail to evaluate against ERDF waste acceptance criteria (as incorporated in
approve test plan), then analytical laboratory analysis may be required (not to
exceed 20 samples for this treatability test). No "hot cell” analytic analysis will
be performed as part of this treatability test.

Closed containers, if found, will be treated as if they contain free
liquids or organic liquids, until the contents can be documented by
some form of inspection (e.g.,visually).

Liquid waste, if found, will be handled separately from the solid waste forms to
prevent release of contaminants into the environment. '

Categories for segregation include containers, recyclables, soils, compactables, and
bulk metals. These categories will be defined in the treatability test plan and may
be modified 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 general 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-0063-4. '

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

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

Interim waste storage will be managed consistent with WHC Environmental
Investigation Instruction Manual EII 4.3 in an environmentally sound manner.

Material temporarily removed from the trench as a part of this treatability test will

be handled in a manner to minimize the transport of contaminants in dust, runoff,
leachate, and dose. The design life of the temporary storage will be one month.

A-4



GLpEses 0
DOE/RL 94-43, Detibond: Brafh
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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SITE NUMBER: 118-B-1 )
SITE NAME: 105-B Burial Ground

CONTAMINATED DIMENSION ASSUMPTIONS:

Burial Ground
21 trenches running East/West
Length - 250 ft at top (R. Wahlen)
Width - 10 ft at base (R. Wahlen).
Depth - 20 ft deep (Ref 1).
Slopes - 1.0H:1.5V
3 trenches running North/South
Length - 160 ft at top.
Width - 16 ft at top.
Depth - 8 ft deep
Slopes - 1.0H/1.0V
Perforated Burials - No data.
Spline Silos
Metal Culverts with a 5-6 ft radius (Ref 1).
Burial ground bhas been covered with a minimum of 4 ft of fill.

Contaminated Area -
North, South, East, West - No lateral contamination.
Minimum, Probable, and Maximum are the same.
Depth -
Assume burial ground trench filled to 4 ft prior to fill covering.
Volume not calculated for Perforated Burials and Spline Silos, assumed to be included in Treach volumes.

Other Matenials -
75% of material is non-metals (soft waste), 25% is metals. 1 bank cubic yard metals = 1.6 tons
Attached figure shows site plan and cross section with the limit of probable contamination identified.

ELEVATIONS:

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

EXCAVATION DIMENSION ASSUMPTIONS:

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 - 1.5H/1.0V '

VOLUME CALCULATION ASSUMPTIONS:

The shape of the unit is assumed to be that of a truncated rectangular pyramid.

The shape of the excavation is assumed to be that of a truncated rectangular pyramid.

Volumes are given in bank cubic vards. Swell factors are applied for production rate and duration
estimates (see page 4).

118B1L.XLS 6/12/93 ) A-7 Page 1 of 3
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SITE NUMBER:

118-B-1

MINIMUM, PROBABLE, MAXIMUM

CONTAMINATED VOLUME

Bottom Side Top
Unit Length | Width | Thickness{ Area Slope Area Volume
ft ft ft sf H/V sf bey
21 Trenches 0.67
Top dimension 250 37 20 9,167
Bottom dimension 223 10 20 2,233
Subtotall 86,823
3 Treaches 1.0
Top dimension 160 16 g 2,560
Bottom dimension 144J o 8 O
Subtotall 1,100
Subtotal - Metall 21,981
Subtotal - Soft Waste 65,942
TOTAL 87,93
EXCAVATED VOLUME
MINIMUM, PROBABLE, MAXIMUM
Bottom
Unit Length | Width Depth Area Slope | Top Area| Volume
ft ft ft sf H/V sf bey
Overburden #1 19
1,012 342 4 330,000 346, IOJ 50,078
Excavated Material #1 15
Top dimension 1,000 33a 330,000
Bottom dimension 940 270 2 253,800
Subtotal 258,933
Overburden #2 15
232 122 4{ 24,20d ZBJO‘J 3,884
Excavated Matenal #2 1.5
Top dimension 220 110 24,200
Bottom i 50 Zq 8.0
Subtotal 13,778
TOTAL 326,679
118B1.XLS 6/12/93 A-8 Page 20f 3
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Volume Estimale = ik =
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100 BC Area /RL 94-43, sional Draft
SITE NUMBER: 118-B-1
EXCAVATED QUANTITIES AND DURATION
PROBABLE VOLUME
Production Duration (3) | Ad). Duration (4
Excavation Quantity (1) Rate (2) (shifts) (shifts)
Overburden 63,677 lcy 2000 lcy/shift 318 318
Basin Fill 0 ley 1500 lcy/shift 0.0 0.0
Contaminated Material 114,300 lcy 1000 Icy/shift 114.3 114.3
Other Clean Material 218,050 lcy 1000 lcy/shift 218.1 218.1
Ramp 0 ley 2000 lcy/shift 0.0 0.0
Misc Material Handling
Metals Demolition 35,169 tons 100 ton/shift 351.7 351.7
Metals Loading 28,575 ley 1500 lcy/shift 19.0 190
Concrete Demolition 0 ley 200 lcy/shift 0.0 0.0
~ Concrete Loading 0 ley 1500 lcy/shift 0.0 0.0
[ TOTAL [ 396,027 Iy | | 7349 734.9
NOTES:
(1) - Swell factors applied to convert bank cubic yards (bcy) to loose cubic yards (lcy):
Burial Ground Waste 130
~ her Metals )
Concrete 1.60
Soil 1.18
- Metal Density applicd to convert metal volume (bcy) to weight (tons), conversion factors (tons/bcy):
Burial Ground 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 less than 1 shift.
118B1.XLS 6/15/93 Page 30f 3
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:;p f/'7c=mqe~,mer Federal Facility Agreement and Consent Order Date
Change Control form
M—15—93—04 Do not use blug ink Type or pnnt using diack ink. \Jan- 25 19’:“4
Originator Phone
K.M. Thompson 376-6421
Class of Change
() I - Signacories (X Il - Project Manager {) Il - Unit Hanager

Change Title

ESTABLISH MILESTONES FOR A TREATABILITY TEST AT A BURIAL GROUND IN THE 100-8 AREA

Description/Justification of Change

Establish the following target date and milestones:

M-15-16A-T01 Finalize the scope of work for the 100-B Area Burial February 15, 1994
Ground Treatability Test before starting the test
plan.

M-15-16A Submit to the EPA and Ecology the 100-B Area Burial May 1994
Ground Test Plan.

M-15-168 Commence remedial field work for the 100-B Area August 1994
Burial Ground.

M-15-16C Submit to the EPA and Ecology a 100-B Area Burial May 1995
Ground Field Work Report.

Description continued on page 2 of this change form.

lmpact of Change

None.

Affected Documents

Hanford Federal Facility Agreement and Consent Order, Action Plan, Appendix D.

Appravals _X_Approved __Disapproved

This change form approved by Amendment Four to the Hanford Federal Facility Agreement
and Consent Order executed by the signatories on January 25, 1994.

John Vaqoner January 25, 1994
oog Dace
Gerald Emison Janu: =, 1994
EPA Date
HMary Riveland January 25, 199¢
Ecology Date
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ACTION

(Inluct = Ire3taoriity 13st 2t z burizl around in th2 100-3 Arz: 19 odrain itditional
§nC¢TREIriNg inTOrmeticn 7Or remedial design of buriléi @rounds recziving west:z Ceneragag
fram 20 iraa_removal éctions. Thne tast will consist of colieciing wasia for una1/s1; Tar
ceviiocment OT wasis &Clzolanca criteria, evaluations oF satfeiy cansideraticns ior
caniingency olanning, wast2 removal and transportaiion tachnoiogy, and verificition osf
exi<iing infarmation from historicail records

BACKGROUND

ing :00 Arzs buriai grounds, such as the 118-8-1, coniain a grezt variety of diiffzrent
wasts Torms as per historical records. -Some Of ine wasies wers szaregatszd into sgecific
traaches during disposal. The waste types range from typical offica trash to chemical and
raa1o]oo1callj contaminated equipment. The 118-3-1 8ur1q1 Ground Tirst reczived wastes in
12¢4 and continued to receive wastes until 1973. The 113-B-1 Burial Ground was sampled
for

radionuclide contaminants in April 1976 and reportad by Dorian and Richards (1978).
The 118-3-1 Burial Ground is the preferred site (to conduct a traatability test) as
selected by the U.S. Environmental Protection Agency (EPA) and State of Washington
Denartment of Ecoloagy (Ecology).

SCOPE:

Tne 118-3-1 Burial Ground is part of the 100-8C-2 Operable Unit. The stratzay negotiated
between the Tri-Party signatories and being used for burial arounds in the 7% Ares ralies
on existing information and the observational approach to achieve remec :-" .- s02ls. The

dats generated from the exhumation of salectad trenches in the 118-8-1 3ur :i Groung will
heln evaiuate existing information on waste forms and other engineering information that
is useful in planning the remediation. This information includes but is not iimiied to
the following:

Types of waste media that will need to be addressad.

Amount of overburden covering trenches.

Depth of waste material in trenches.

Analytical Screening tachniques to utiliz2 during remediation.

Types of contaminants for Safety planning, removal and transportation
equipment, data for treatment or immobilization considerations and Waste
Acczaotance Criteria development.

0 Segregation, decontamination and volume reduction (compaction).

O O O O O

The exhumation of the test pits in the 118-8-1 Burial Ground will be no less than 5000
cubic 'yards and up to 10,000 cubic yards. The waste generated from the test pits will be
managed as "investigation-¢ iy {-w :e" or returned to the ex :ion in a mant - that
will facilitate final remediation. ine majority of the wastes wili be handled in a manner
similar to test pit wastes. The specifics of the wastie management will be detailed in the
treatability test plan.

An individual burial ground is heterogeneous and an excavation siudy may not be sufficient
to develop a complete and comprehensive analog for waste acceptance criteria or analogous
site strategies. Other contingencies may be found to be necessary in the planning for
ramediating any burial ground regardless of any prior burial ground knowledge or
experience. The proposed tests will, however, serve to help identify the probability of a
specitic waste scanario to occur dur1ng remediation.

A-11
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ASSUMPTIONS:

Use field screening techniques for contamination identification with minimal 1ab
samples for confirmation. No high activity samples will be collected.

Utilize information and techniques from the 100-HR-1 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".

A-12
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(Attachment 2)

PROBLEM DECIS N FIELD EVALUATION DATA NEED MEASUREMENT
TESTS BASIS TYPE/RESULTS
Support Determine how Test each Visually and Quantity of Document
" determination of each waste excavation quantitivly Cross- expected trench
appropriate waste removal approach | approach with | determine if/fhow | contamination. size, observed
removal works (e.g., top- "standard" the approach 1.1 trench size, and
technology. down, « side). equipment works. estimates of
(e.g, bucket volume of waste
w/thumb). removed.
Stability of the Visual.

surface of the
trench to support
the equipment
chosen. 1.2

Waste forms that
can’t be removed
using standard
equipment. 1.3

Document the
problem and
describe the waste
forms causing the
problems.

Spillage volume
contribution.
14

Document the
occurrences and
estimate volume
of spillage during
waste removal.

yeiq [euoIsaq ‘€-v6 TI/A0A
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PROBLEM

DECISION

FIELD
, TESTS

EVALUATION
BASIS

DATA NEED

MEASUREMENT
TYPE/RESULTS

Determine lay
back angle for
excavation for
the top-down
excavation
approach. 1.5

Measurement of
the slopes during
waste removal.

Determine
expansion of
waste volume
caused by
excavation. 1.6

Measure and
document waste
volume before and
after excavation.

Determine how
"likely" waste
forms requiring
special
equipment are.
1.7

Document waste
forms encountered
and compare to
the waste forms
assumed to be in
the burial ground
per WHC-EP-
0087 Estimates of

Solid Waste
Buried in 100
Area Burial
Grounds.

JeI( [euolsIeq ‘cy-v6 TI/40A
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PROBLEM

DECISI N

FIELD
TESTS

EVALUATION
BASIS

DATA NEED

Determine if the
alternative waste
removal
approach
alleviates the
need for
"special”
equipment (e.g.,
shears). 1.8

MEASUREMENT

TYPE/RESULTS

See removal
approach data
needs. Document
and log
occurrences and
recommended
methods to
remove waste
forms.

Determine down
time to change
out special
equipment.

1.9

Document the
estimated times
and cost to
obtain/transport/
mobilize/train
special people or
equipment.

e [euoIsRQ ‘cy-v6 TI/A0d
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PROBLEM

DECISION FIELD EVALUATION | DATA NEED MEASUREMENT
TESTS BASIS TYPE/RESULTS
Determining if Screen waste | Can waste above | Alpha, Beta, Direct detection

field-screening
analytical
capabilities during
waste removal can
be used to
determine if waste
exceeds ERDF
waste acceptance
criteria.

during
removal using
field
techniques, to
be determined
in test plan.

category 3 per
table 4-1 WHC-
EP-0063 be
detected using
field detection
methods?

Neutron, and
Gamma levels
relative to
Category 3.
1.10

using field
instruments. If
greater than
Category 3 waste
is detected, it will
be considered a
deviation.
Procedures for
handling greater
than Category 3
waste will be
developed as part
of the test plan.

Are organic
vapors detected
using field
detection
methods?

Presence and
level of organic
vapor.

1.11

Direct
measurement of
air above
containers and
periodic sampling
of air above
removed,
contaminated
soils.

JeIQ [RUOTSIN ‘Cp-46 TI/A0d
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P—

technologies.

feasible?

into standard
categories (see
assumptions)
using standard
equipment?

PROBLEM DECISION FIELD EVALUATION

TESTS BASIS
Determining Is segregation of What waste Ability to
appropriate waste | waste f ns forms can be | segregate waste
handling during excavation | segregated forms.

DATA NEED

MEASUREMENT
TYPE/RESULTS

List of categories
and waste forms

in each category.
2.1

If waste forms can
be segregated,
measure
production rates.
If waste forms
cannot be
segregated, the
reasons why will
be documented.

Can containers
(e.g., drums,
boxes, etc. be
segregated
using standard
excavation
equipment and
procedures,
without
special
preparation
(i.e., as is)?

Ability to
segregate
containers.

List of
descriptive
results by waste
form (using field
judgement).

2.2

If waste forms can
be segregated,
measure
production rates.
If waste forms
cannot be
segregated, the
reasons why will
be documented.

Je1q [eUOISINg ‘th-v6 TI/H0A



PROBLEM DECI! DN FIELD EVALUATION | DATA NEED MEASUREMENT

TESTS BASIS TYPE/RESULTS

Is sorting (i.e, out | What waste List of Visual.

of trench) in forms can be descriptive

addition to sorted (to results by waste

segregation of assumed form (field

waste forms ERDF criteria) judgement).

feasible and outside trench 2.3

necessary to meet | following 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
forms and
remain intact
using standard
procedures
and
equipment?
Standard
procedures
will be further
defined in
treatability test
plan.

results by waste
form (using field
judgement).

24

measure
production rates.
If waste forms
cannot be
segregated, the
reasons why will
be documented.

yeiq [euoIsR( ‘gh-v6 TH/A0A
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[
PROBLEM

DECIS N

L___—_—_————

Do contents of
containers meet

ERDF ste
accepta 2
criteria?

FIELD
TESTS

EVALUATION
BASIS

Identify and
screen
contents of
containers.

Do contents of
containers
exceed category
3 radioactive
waste using field
techniques?

DATA NEED

Alpha, Beta,
Gamma, and
neutron levels
2.5

MEASUREMENT

TYPE/RESULTS

Direct field
measurement

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).

| field techniques?

Do contents of Level and Direct field

containers
contain organic
liquids using in
field techniques?

presence of
organic vapors.
2.7

measurement or
other evaluation
method feasible
(TBD in test
plan).

;’EG ‘ev-v6 TA/40d

s

a4

What is void
space estimated
to be in
containers?

qualitative
estimate of void
space.

2.8

Visual estimate or
other evaluation
method feasible
(TBD in test
plan).

u

I

'
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(Attachment 3) ]
TREATABILITY STUDY: 118-B-1 BURIAL GROUND

CONFIRMED GLOSSARY/TERMS AND DEFINITIONS

CATEGORY 3

This is a specific list of isotopes that are roughly 1x10° greater 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:

rebar, concrete, building tiles, and asbestos.

CROSS CONTAMINATION

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

LIQUID WASTE

No free liquids are expected in the 118-B-1 Burial Grounds. Liquids found are expected to
be containerized (e.g, paint cans, solvent cans). '

METALS
The metals to be expected in the 118-B-1 Burial Ground are as follows:
. Lead; in the form of blocks, bricks, sheets and casks.
. Mercury: int|  fi of free en and "o will | containerized.
. Aluminum: in the form of tubes, splines and thimbles.
. Steel: carbon, stainless, graphite (in powder and formed), cadmium ( in sheets
and in control rods), Boron (in rods and balls).
. Carbon: in 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

Material above and adjacent to the trench which is assumed a priori to be uncontaminated.
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APPENDIX B
118-B-1 BURIAL GROUND MAPS
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100-5

DULRLAL 'CiLaICH

A new burial Lr-nch for burial of tubing,dumties,gunbarrels
and olher "liot" matsrials is ~Xpected to be excavated the
last weel in June,1962.

Cribs fabricated from used railrcad ties will be installed.
The cribs will be about twenty fecet deep,the width, eight
feet outside dimensions. Thrac cribs will be fabricated.
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