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P. O. Box 3090
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Dear Colleague: DO(’Z/A//PP G6-213%
The Carisbad Area Office (CAO) has completed the Engineered Alternativelséuo
Cost/Benefit Study (EACBS). Enclosed is a copy for your information. The EACBS
was commissioned to examine a wide array of alternatives for Engineered Barriers
that may be used to satisfy the Assurance Requirements of 40 CFR 191. The
following are examples of barrier alternatives that were considered:

. Backfilling the repository

. Use of incineration and vitrification technologies
. Compaction of wastes

. Changes in repository configuration

We plan to discuss this report in detail with the Environmental Protection Agency
at a Technical Exchange Meeting in the near future. If you have any questions
regarding the EACBS, please contact James Maes of my staff at (5605) 234-7470.

ichael H. MW

Assistant Manager
Office of Regulatory Compliance

Sincerely,

Enclosure
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Engineering Altermatives Cost Benefit Study

 EXECUTIVE SUMMARY

The Waste Isolation Pilot Plant (WIPP) is a United States Department of Energy (DOE) project
designed to demonstrate the safe disposal of Transuranic (TRU) waste in deep, geologic, bedded
salt. The WIPP site is located in southeastern'New Mexico. By law (U.Si-Congress, 1992) the
WIPP site has been withdrawn from public use and has been set aside for use in the safe
disposal of TRU waste. Also by law, disposal of TRU waste must comply:with rules and
regulations promulgated by the U.S. Environmental Protection Agency (EPA).  The disposal
system design consists of multiple barriers, both natural and man-made, located in a geologic salt
deposit, 2,150 feet (655.3 meters) below ground. These barriers were selected because of their
ability to permanently isolate the waste from the accessible environment as required to comply
with subparts B and C of Title 40 Code of Federal Regulations Part 191 (40 CFR 191). As a part
of the assurance requirements, 40 CFR §191.14 requires that barriers of different types shall be
used to isolate the waste. The WIPP design uses both a geologic (natural) and engineered
barriers for waste isolation as specified by these regulations. However, to provide additional
confidence in containment prediction calculations used to demonstrate compliance with the
containment requirements, Engineered Alternatives (EA) could be used as additional assurance
measures beyond those used to meet the containment requirements. This report uses the term
EA to represent engineered barriers that are technically feasible processes, technologies,
methods, repository designs, or waste from modifications which make a significant positive impact
on the disposal system in terms of reducing uncertainty in performance calculations or improving
long-term performance. These EAs, if used, function as barriers to the release of radioactive
material.
mi M- T SR A AT

The DOE has initiated a cost/benefit study ‘{0 "evaluate EAs for potential use as assurance
measures. The purpose of this report is to provide the DOE.with cost and benefit information for
use in the selection or rejection of EAs, specifically;should it be determined that additional barriers
are needed for assurance purposes. This study includes a qualitative assessment of estimated
cost, potential risks, benefits, and relative repository performance impacts from the
implementation of EAs, and where appropriate, the impact on the entire waste management
complex (as a system) was considered. This report is entitled, the Engineered Alternatives
Cost/Benefit Study (EACBS).

The EACBS evaluated EAs using the following assumptions and guidance.

e The present baseline design of the disposal system and its predicted performance
meet the containment requirements of 40 CFR 191 without additional EAs. The
baseline does not include waste processing above that required by the WIPP Waste
Acceptance Criteria (WAC) and does not include backfill as an option.

e The information presented in this report is to be used to select or-reject EAs for
assurance purposes only and :not for demonstratmg .compliance with the
containment requirements. .~ e o m g g e B *

* The results of the EACBS analysis are qualitative. However, both qualltatlve and
quantitative methods are used to generate the output information. -

AL/08-95/WP/EACBS:R3744TOC i DOE/WIPP 95-2135 10/17/95 1:24pm
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... Engineering Altermatives Cost Benefit Study

» The output of the EACBS compares the results of the EA analysis with the baseline
and not to each other. Numeric ranking of EAs is not provided.

¢ The EA analysis uses a multi-factor approach that evaluates the cost; the risk, both
incidental and accidental; and the benefit and schedule impacts that could be
expected from the implementation of each individual EA. The factors are not ranked
or weighted.

e TRU waste destined for WIPP can be grouped into three basic waste forms,
sludges, solid organics, and solid inorganic materials.

» All waste shipped to WIPP will meet the WAC. WAC requirements reflect any
necessary waste treatment or processing restrictions.

The DOE has previously evaluated EAs. For example, the Engineered Alternatives Task Force
(EATF) Final Report (DOE 1991a) contained. analyses of EAs for use in meeting 40 CFR 191
containment requirements. The EATF focused the analysis on an EA’s ability to reduce gas
generation and its impact on human intrusion scenarios. The EACBS study differs from the EATF
in that the EACBS analysis generates information to be used for meeting assurance requirements
rather than to address compliance with containment requirements through their inclusion in the
compliance baseline. The EACBS analysis also mcludes information on system wide cost, risks,
and public confidence. :

The approach used in the EACBS was to screen potential EAs compiled from previous studies,
proposed regulations, and input elicited from stakeholders. The screening process used a
working group composed of technical professionals from various fields to compare the proposed
EAs to an EA definition and then to determine if those EAs that meet the definition also meet
regulatory and technological feasibility criteria. The output of the screening process is a list of
EAs that did not meet the definition and/or screening criteria along with the justification for their
rejection, and a list of EAs retained for further consideration. This list of retained EAs was then
optimized to determine which EAs would be further analyzed using a multi-factor approach.

The screening processes evaluated 111 proposed EAs and screened them to a field of 54. The
54 EAs retained were further screened by the DOE using feasibility and effectiveness criteria to
provide the final set of 18 EAs used by the EACBS. The 18 EAs agreed upon by the DOE for
the EACBS evaluation consisted of nine basic alternatives and nine variations. The variations
originated in the screening process and are noted with a letter following the original ID number.
The 18 final EAs along with a brief description of each EA are listed below. Complete details of
the screening process can be found in Section 2.3.1 of this report.

Analyzed Engineered Alternatives

Baseline

For EA comparison, the baseline is considered to be the current WIPP disposal system design.
For each EA and the baseline waste meeting the WAC is emplaced in rooms that are 13 feet
(3.96 meters) high, 33 feet (10.06 meters) wide, and 300 feet (91.44 meters) long and access
drifts in waste stacks of seven-pack drums (three high) and Standard Waste Boxes (three high).
No backfill is included in the baseline.

. AL/08-9S/WP/EACBS:R3744TOC ii DOE/WIPP 95-2135 10/17/95 1:24pm
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Engineering Altematives Cost Benefit Study - -- e e e

#1—Supercompact Organics and Inorganics

YOG . n
Solid organic and inorganic wastes are sorted to remove items that cannot be compacted. Sorted
waste is pre-compacted in 35-gallon (132.6 liters) drums and then supercompacted. Usually, the
contents of four supercompacted drums are placed in a 55-gallon (208-liter) drum. Sludges are
not processed.

#6—Shred and Compact Organics and Inorganics

Solid organics and inorganics are shredded and compacted in 55-gallon (208-liter) drums using
a mechanical shredder and a low pressure compactor. Sludges are not processed.

#10—Plasma Processing of All Wastes

All wastes are processed through a mechanical shredder and the input waste stream is controlled
to ensure a suitable metal to non-metal ratio™ The waste is processed through a Plasma Arc
Centrifugal Treatment System and placed into 55-gallon (208-liter) drums.

#33—Sand Plus Clay Backfill

b
H

A mixture of medium grained sand and granulated clay is used as backfill. The mixture is placed
around the waste stack and between the drums filling the void space between drums and
unmined host salt in waste emplacement panels. A 50 percent void space is assumed.

~
i;

#35a—Salt Aggregate (Grout) Backfill

A salt aggregate grout mixture is used as backfill to fill the void spaces between drums and
unmined host salt in waste emplacement panels.  This backfill consists of a cementitious-based
salt aggregate grout with crushed salt aggregate and is pumped around the waste stack and
between the drums filling the void spaces. A 20 percent void space is assumed. '’

#35b-—Cementitious Grout Backfill

A cementitious grout backfill consisting of ordinary Portland cement, sand and fresh water is
pumped around the waste stack and between the drums filling the void space. A 20 percent void
space is assumed.

#77a—Supercompact Organics and Inorganics, Salt Aggregate/Grout Backill, Monolaiiér of 2000

drums in a room that is 6 feet (1.83 meters) high, 33 feet (10.06 meters) wide, and’ 300 feet
(91.44 meters) long

Alternatives #1 and #35a are combined. The room height is lowered from 13 feet to 6 feet -
(3.96 meters to 1.83 meters) and only one layer of drums is emplaced in the room. -

AL/08-95/WP/EACBS:R3744TOC iii DOE/WIPP 95.2135 10/17/95 1:24pm



-
COWO~NOODAWN=

bbb DD DAMDMDAMOWWWO® W W w NN N - =

Engineering Alternatives Cost Benefit Study

#77b—Supercompact Organics and Inorganics, Clay-Based Backfill, Monolayer of 2000 drums
in_ a room that is 6 feet (1.83 meters) high, 33 feet (10.06 meters) wide, and 300 feet (91.44

meters) long

Alternatives #1 and #111 are combined. The room height is lowered from 13 feet to € feet
(3.96 meters to 1.83 meters) and only one layer of drums is emplaced in the room.

#77c—Supercompact Organics and Inorganics, Sand/Clay Backfill, Monolayer of 2000 drums in
a room that is 6 feet (1.83 meters) high, 33 feet (10.06 meters) wide, and 300 feet (91.44 meters)

long

Alternatives #1 and #33 are combined. The room height is lowered from 13 feet to 6 feet
(3.96 meters to 1.83 meters) and only one layer of drums is emplaced in the room.

#77d—Supercompact Organics and Inorganics, CaO Backfill, Monolayer of 2000 drums in a room
that is 6 feet (1.83 meters) high, 33 feet (10.06 meters) wide, and 300 feet (91.44 meters) long

Alternatives #1 and #83 are combined. The room height is lowered from 13 feet to 6 feet
(3.96 meters to 1.83 meters) and only one layer of drums is emplaced in the room.

#83—Salt Backfill with CaO

A backfill of commercially available granulated lime (also called quick lime which consists of CaO)
and crushed salt are placed around the waste stacks and between the drums filling the void
space. A 50 percent void space is assumed.

#94a—Enhanced Cement Sludges, Shred and Add Clay-Based Materials to Organics and
Inorganics, No Backfill

EA 94a includes two processes to treat the TRU waste. The first is an enhanced cementation
process of previously solidified and “as generated" sludge. Existing sludges are fed into a
mechanical crusher/shredder. The crushed waste is mixed with an enhanced cement and the
product is poured into 55-gallon (208-liter) drums. Newly generated sludges are solidified with
the enhanced cement. The second process shreds solid organic and inorganic wastes and adds
clay to the shredded waste. This waste product is packaged in 55-gallon (208-liter) drums.

#94b—FEnhanced Cement Sludges, Shred, and Add Clay-Based Materials to Organics and
inorganics, Sand/Clay Backfill

Alternative #94a and #33 are combined.

#94c—Enhanced Cement Sludges, Shred and Add Clay-Based Materials to Organics and
Inorganics, Cementitious Grout Backfill

Alternative #94a and #35b are combined.

AL/08-95/WP/EACBS:R3744TOC iv DOE/WIPP 95-2135 10/17/95 1:24pm
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Engineering Alternatives Cost Benefit Study

#94d—Enhanced Cement Sludges, Shred and Add Clay-Based Materials to Organics and

Inorganics, Salt Aggregate Grout Backfill

Alternative #94a and #35a are combined.

#94e—Enhanced Cement Sludges, Shred and Add Clay-Based Materials to Organics and

Inorganics, Clay-Based Backfill

Alternative #94a and #111 are combined.

#94f—Enhanced Cement Sludges, Shred, and Add Clay-Based Materials to Organics and
Inorganics, CaO/Salt Backfill

Alternative #94a and #83 are combined.

#111—Clay-Based Backill

A backfill consisting of commercially available pelletized clay is placed around the waste stack
and between the drums, filling the void space. A 50 percent void space is assumed.

Table E-1 lists the 18 alternatives with reference to specifications for waste form, backfill and
room dimensions. The 18 EAs were analyzed with respect to the following eight factors as
described in the proposed rule 40 CFR §194.44. For analytical consistency, Factors 1 and 9 from
40 CFR §194.44 have been combined in the EACBS.

1. Effects of EAs on long-term performance of the disposal system. This factor
analyzes the EA’s ability to limit water and radionuclide movement to the accessible
environment and the potential consequences of human initiated processes or
events.

2. The increased or reduced uncertainty in compliance assessment.

3. The impact on public and worker exposure to radiation (at WIPP and off-site) both
during and after the incorporation of an EA.

4. The increased ease or difficulty in future removal of the waste from the WIPP
disposal system.

5. The increased or reduced risk (incidental and accidental exposure) of transporting
the waste to the WIPP.

6. The increased or reduced public confidence in the performance of the disposal
system.

ALJ08-95/WP/EACBS:R3744TOC \") DOE/WIPP 95-2135 10/17/95 1:24pm
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TABLE E-1

SUMMARY OF ENGINEERED ALTERNATIVES EVALUATED BY EACBS RELATIVE TO THE BASELINE

Identifier  Alternative Sludges Solid Organic Solid inorganic Backfill Facility Design
0 Baseline As received As received As received None Basetine
1 Supercompact waste As recaived Supercompacted Supercompacted None Baseline
6 Shred and compact As received Shred and Compact Shred and Compact None Baseline
10 Plasma processing of all waste Plasma Processed Plasma Processed Plasma Processed None Baseline
33 Sand plus clay backfill As received As received As received Sand Pius Clay Baseline
Backfill
35.a Salt aggregate grout backfill As received As received As received Salt Aggregate Baseline
Grout Backfill
35.b Cementitious grout backfill As received As received As received Cementitious Baseline
Grout Backfill
77.a Supercompact organics and inorganics, As received Supercompact Supercompact Salt Aggregate 6'X33'X300'
clay-based backfill, monolayer of 2000 Grout Backfill
drums )
77b Supercompact organics and inorganics, As received Supercompact Supercompact Clay-based 6'X33'X300°
clay-based backfill, monolayer of 2000 backfil
drums
77.¢c Supercompact organics and inorganics, As received Supercompact Supercompact Sand/clay 6'X33'X300
clay-based backfill, monolayer of 2000 backfill
drums
77d Supercompact organics and inorganics, As received Supercompact Supercompact Salt plus CaO 6'X33'X300'
clay-based backfill, monolayer of 2000 Backfill
drums
83 Salt backfill with CaO As received As received As received Salt plus CaO Baseline
Backfill
94.a Enhanced cement studges, shred and Enhanced Cement Shred and add clay Shred and add clay No backfill Baseline

cement organics and inorganics, no
backfili

ApniS euag 1509 saAljews}ly buussuibug
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TABLE E-1 (Concluded)

SUMMARY OF ENGINEERED ALTERNATIVES EVALUATED BY EACBS RELATIVE TO THE BASELINE

Identifier

Alternative

Sludges

Solid Organic

Solid Inorganic

Backfill

Facility Design

94.b

94.c

94.d

94.e

94.f

111

Enhanced cement sludges, shred and
add clay-based material to organics and
inorganics, salt aggregate grout backfill

Enhanced cement sludges, shred and
add clay-based material to organics and
inorganics, salt aggregate grout backfill

Enhanced cement sludges, shred and
add clay-based material to organics and
inorganics, salt aggregate grout backfitl

Enhanced cement sludges, shred and

add clay-based material to organics and
inorganics, salt aggregate grout backfill

Enhanced cement sludges, shred and
add clay-based material to organics and
inorganics, sait aggregate grout backfill

Clay-Based Backfill

Enhanced Cement

Enhanced Cement

Enhanced Cement

Enhanced Cement

Enhanced Cement

As received

Shred and Add Clay

Shred and Add Clay

Shred and Add Clay

Shred and Add Clay

Shred and Add Clay

As received

Shred and Add Clay

Shred and Add Clay

Shred and Add Clay

Shred and Add Clay

Shred and Add Clay

As received

Clay/sand
backfill

Cementitious
Grout

Salt Aggregate
Grout

Clay

Salit plus CaO
Backfill

Clay-Based
Backfill

Baseline

Baseline

Baseline

Baseline

Basaline

Baseline
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Engineering Altematives Cost Benefit Study

7. The increased or reduced total DOE waste management system cost and schedule
impacts.

8. The impact on other waste disposal programs.

The following discussions outlines the analysis and results for each EA with respect to the eight
factors.

Factor 1—Effects of EAs on Long-Term Performance of the Disposal System

Factor 1 deals with the impacts that an EA is predicted to have on the long-term performance (not
specific to the regulatory requirements) of the disposal system. Impacts are predicted using the
Design Analysis Model (DAM), which considers the coupled processes of brine inflow, creep
closure, gas generation, and radionuclide migration under undisturbed conditions. The
consequences of three human intrusion scenarios are also considered. The DAM was originally
developed by the EATF (DOE, 1991a). The three human intrusion scenarios postulate the
existence of future boreholes that inadvertently penetrate the waste rooms and panels (waste
horizon). These scenarios are the same as those considered in the 1992 Performance
Assessment, and are fully described in SNL/NM (1993). These three scenarios are referred to
in the EACBS as E1, E2, and E1E2. This factor is evaluated by considering the impacts of each
EA on the following:

* Relative changes in the cumulative 10,000-year release of radionuclides based
purely on the quantity of cuttings released to the surface from each of the three
human intrusion scenarios

* Relative changes in the cumulative 10,000-year release of radionuclides into the
overlying Rustler Formation from each of the three human intrusion scenarios.

The impacts of each EA are expressed as changes in the parameters described above relative
to the baseline, which is defined as unprocessed waste emplaced in disposal panels with no
backfill.

Although both disturbed and undisturbed conditions are simulated, the greatest consequences
of releases are expected to occur as a result of human intrusion. Therefore, the study places
emphasis on the effects of EAs on mitigating releases from the human intrusion scenarios.

Factor 2—The Increased or Reduced Uncertainty in Compliance Assessment

Factor 2 estimates the EAs ability to treat uncertainty relative to the quantity of radioactive
materials that are expected to be transported to the accessible environment as a result of human
intrusion scenarios. This factor estimates the uncertainties by systematically manipulating the
DAM input parameters from the Factor 1 analyses using a Monte Carlo simulation for each EA
analyzed. The results of Factor 2 are then used in conjunction with those of Factor 1 to
characterize the potential for an EA to provide additional assurance in the performance of the
disposal system.

Treatment of uncertainty in compliance assessment can be realized by reducing both the
magnitude of radioactive materials released to the accessible environment and characterizing the

AL/08-95/WP/EACBS:R3744TOC viii DOE/WIPP 95-2135 10/17/95 1:24pm
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Engineering Alternatives Cost Benefit Study

potential variability in that quantity. Factor 1 addresses the magnitude of reduction through a
Measure of Relative Effectiveness (MRE) for cuttings removal to the surface and groundwater
transport to the Culebra Dolomite via the borehole, given scenarios E1, E2, or E1E2 occur. A
MRE is a unitless factor that expresses the change in the magnitude of releases with respect to
the baseline disposal system design. Factor 2 addresses the ability of the EAs to treat the
uncertainty about these estimates of release quantity by treating the uncertainty about predictions
of quantities of radioactive material that might be released as a result of the intrusion scenarios.
Therefore, increasing the confidence in the performance of the disposal system.

Factor 3—The Impact on Public and Worker Exposure to Radiation Both During and After the

Incorporation of an EA

This factor characterizes the human-health risks (incidental and accidental exposure) associated
with the implementation of an EA, including those impacts realized at the WIPP site and generator
or disposal facilities that handle TRU or TRU-mixed waste. Potential impacts include radiation
effects (both occupational exposures and the release of material resulting from an off-normal
accident scenario), effects from the release of hazardous material, and, in the case of individuals
within the facilities, ordinary industrial hazards. Impacts are considered for the foliowing five
groups of individuals at the WIPP and at the generator/disposal sites:

* Workers directly involved with handling, processing, or storing TRU waste (generally
referred to as “workers”)

» Other workers in the facility who are not directly involved with the TRU waste
(referred to as “co-located workers”)

* The co-located worker who receives the highest exposure to radiation or hazardous
material from TRU waste activities

¢ All members of the public who live within 50 miles (80.5 kilometers) of the facility
where the TRU waste is being handled, processed, or stored (generally referred to
as “public”)

* The member of the public located off-site who receives the highest exposure from
activities associated with TRU handling, processing, or disposal (often called the
Maximum Off-Site Individual or MOI).

Factor 4—The Increased Ease or Difficulty in Future Removal of the Waste from the WIPP

Disposal System

For the purpose of this report, waste removal is defined as the activity involving recovery of the
waste after repository closure. In assessing the waste removal activities, the waste inventory and
physical properties for each EA determine the underground panel geometry that would in turn
determine the time required for underground removal (mining of the waste). Underground waste
removal considers the compressive strength and density of the waste form as well as the
consolidation of the backfill expected to occur after a specified period of time (if applicable). The
occupational hazards for industrial accidents include the conventional hazards due to underground
mining accidents, hazardous waste exposure, and radioactive waste exposure.

AL/08-95/WP/EACBS:R3744TOC ix DOE/WIPP 95-2135 10/17/95 1:24pm
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Engineering Alternatives Cost Benefit Study

Factor 5—The Increased or Reduced Risk of Transporting the Waste to the WIPP

The transportation risk factor consists of the human-health impacts due to radiation- and
hazardous-material exposures that could potentially result from transporting CH- or RH-TRU
waste. The risk factor is defined in terms of the radiological, chemical, and non-radiological/non-
chemical impacts of either normal, incident-free transportation or transportation accidents. Not all
of the EAs impact transportation; backfill only alternatives are not analyzed using this factor. The
results break down the total number of shipments from each storage/generator site and present
the exposures to the public and workers. Where applicable, reported transportation risks and
exposures are in the same units used in Factor 3.

Factor 6—The Increased or Reduced Public Confidence in the Performance of the Disposal
System

This study was conducted in two phases to identify both historic and current public concerns
about WIPP’s postclosure performance. During Phase 1, existing public commentary was
examined to identify concerns about postclosure WIPP. These comments and concerns were
further analyzed to determine the relative frequency of the concerns and the persistence of
concerns over time. Data sources included:

« The WIPP FSEIS (DOE, 1990b)

* Response to Comments for Amendments to 40 CFR Part 191, Environmental
Standards for the Management and Disposal of Spent Nuclear Fuel, High-Level and
TRU Radioactive Wastes (EPA, 1993)

* Public Hearings on EPA’s Proposed Rule 40 CFR Part 194, Criteria for the
Certification and Determination of the WIPP’s Compliance with Environmental
Standards for the Management and Disposal of Spent Nuclear Fuel, High-Level, and
TRU Radioactive Wastes, March 21-24, 1995 (EPA, 1995)

During Phase 2, comments were collected during a series of focus group discussions and
interviews in which participants were invited to share their concerns.

The combined findings from Phase 1 and Phase 2 analyses serve as considerations for selecting
engineered alternatives that would address expressed public concerns. A qualitative assessment
is made using the comment categories (comments were segregated based on the general nature
of the concern) and determining which EAs address the concerns within these categories.

Factor 7—The Increased or Reduced Total DOE Waste Management System Cost and Schedule
Impacts

Factor 7 analyzed increased or reduced cost and schedule impacts from implementation of EAs
on the total DOE waste management system. The cost consists of summarized waste
processing, transportation, backfill, and emplacement handling for the selected alternatives. The
analyzed costs include a comparative analysis of the incremental change in cost of the screened
alternatives relative to the repository baseline. This analysis estimates the level of funding that
must be appropriated, the estimated manpower for the activities, and a conceptual schedule that
provides start and stop dates for each EA analyzed. Cost was analyzed by developing process

AL/08-95/WP/EACBS:R3744TOC X DOE/WIPP 95-2135 10/1795 1:24pm
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flow diagrams that segment the alternative into conceptual elements. The costs for the
alternatives were developed on the basis of waste quantities and required throughput rates to
meet the schedule constraints.

The schedule analysis provides a measure of the time required to implement an EA relative to
the baseline. The schedule includes the incremental change of implementing an alternative on
the baseline.

Factor 8—The Impact on Other Waste Disposal Programs

This factor includes an assessment of the impacts that the EAs will have on other DOE waste
processing and disposal programs, including programs for LLW and low-level mixed waste
(LLMW). Major impacts are assessed based on the additional volumes of waste that are
projected to be generated by TRU waste processing with respect to each EA.

OVERALL CONCLUSION OF THE EACBS

After a decision is made concerning the use of EAs at WIPP for additional assurance purposes,
any subsequent selection of EAs will be made using total disposal system knowledge. The
EACBS provides comparative information concerning cost, schedule, worker and public
radiological/chemical and accidental/incidental risks, disposal system performance impacts, public
perception, waste removal impacts, and other waste disposal system impacts. The process for
the selection or rejection of EAs will use this and other related information to weigh the relative
importance and to determine which EAs will be implemented. The information in this report
should not be used as the sole bases for the selection/rejection of any individual EA.

Table E-1 summarizes the 18 EAs analyzed in the EACBS. Each alternative was evaluated using
the eight factors. The analysis results were compiled in a tabular summary and converted into

quantifiable performance measures. Some factors were reported with one measure, while other
factors could not be adequately expressed with a single measure. Table E-2 summarizes the
performance measures and units presented for each factor. Table E-3 summarizes selected
output information from the analysis of each EA and the baseline with respect to the eight factors.

The product from the evaluation of each factor was integrated into a qualitative result called a
performance vector, that expresses the performance of an EA with respect to the baseline. As
is the case for any analysis, these results are conditional on the models, data, and assumptions
used in the analysis. Models, data and assumptions used in the analysis are described in
Chapter 3.0. These models, data, and assumptions are based on the best available current
information, and are considered to be appropriate for the purposes of this study. Technological
understanding of many topics considered in this analysis is advancing rapidly, however, and it
should be noted that changes in the modeling system or the model input, such as possible
changes in our understanding of the future performance of specific EAs, could lead to somewhat
different results. Table E-4 summarizes the resuits of the EACBS analysis and provides the
performance vectors for each of the selected EAs plus the baseline repository design.

The EAs can be separated into three general categories, Waste Processing, Backfill, and

Combination of these alternatives. The following observations were noted from the resulits of this
analysis.
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Engineering Alternatives Cost Benefit Study

TABLE E-2

PERFORMANCE MEASURES REPORTED

EA FACTOR PERFORMANCE MEASURE UNITS
1) Long term Measure of relative effectiveness (MRE) of Ratio of the mean value EA performance to
Repository repository performance compared to the the baseline
Performance baseline.
2) Uncertainty in Measure of the relative uncertainty (MRU)  Ratio of the range factor for EA
Compliance of repository performance compared to the performance to the baseline
Assessment baseline.

3) Worker & Public
Risk?

4) Impact on Waste
Removal

5) Transportation Risk?

6) Public Confidence

7) System Cost &
Schedule?

8) Impact on Other
Disposal Systems

Facility worker risk

Maximum co-located worker risk
Co-located worker collective risk
Maximum off-site individual risk

Collective off-site public risk

Measure of relative difficulty of waste
removal compared to the baseline.

Transport crew collective radiological,
nonaccident risk

Public collective radiological, nonaccident
risk

Public maximum individual radiological,
nonaccident risk

Public and crew collective radiological,
accident risk

Public and crew collective chemical risk

Public and crew collective non-rad, non-
chemical risk

Listing of citizen concems about repository
performance

Waste storage costs

Waste treatment costs

Waste transportation costs

WIPP waste placement and backlfill costs
Start of WIPP operations

Completion of WIPP operations
Secondary waste volumes

FTE-rem excess fatalities, construction and
operation injuries and fatalities

rem, excess cancer fatalities
Person-rem excess fatalities®
rem, excess cancer fatalities
Person-rem excess fatalities®
Qualitative ranking.

Person-rem, latent cancer fatalities
Person-rem, latent cancer fatalities
rem, latent cancer fatalities

Person-rem, latent cancer fatalities

EPRG-2 ratio
injuries, fatalities

Not applicable
1994 dollars

1994 dollars

1994 dollars

1994 dollars

Date of first waste placement
Date of closure

Percentage change in estimated secondary
waste volumes relative to the DOE low
level and low level mixed waste

8For EAs that involve waste treatment, results are reported separately for decentralized, regionalized and
centralized locations.
®Other units of measure are also used for non-radiological risk.
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WASTE STREAM AND RESIDUE DESCRIPTION AND CHARACTERIZATION

Process Number: 774-5-4 Title: OASIS
IDC: 480 Description: Line Metal (Hazardous)
s RCRA Hazardous o Product © Fuel Blending
o RCRA Nonhazardous . ¢© High Content Residue o Uncontained Gas
o By Analytical Data o Low Content Residue o RCRA Sample
s By Process Knowledge  ® Transuranic © Recyclable Material
= L.DR Regulated » Low-Level © Recycled/Reused
t Not LDR Regulated o Nonradioactive o TSCA Reg. Waste
o Source/Special Nuclear  © Evaluated in Another
Materials Process

EPA Codes: F001, FOO2

Description (Material, Type, Size, Color, etc.):
Meztal includes light metal scraps from giovebox operations and maintenance activities.

How the Output is Generated: .
During General Room/Process Maintenance Activities

Generation Rate:
4 Drums Yearly

How the Output is Managed:
Light meral scraps are collected in 55-gallon drums (WMU 73) in Room 241, if generated
in the line.

Chemicals/Contaminants in or on the Output:
Oil, Emulsifier, Envirostone, And Accelerator

Characterization Rationale:
This line metal is line generated in a Radioactive Materials Management Area and is
always generated as TRU or low-level waste. According to process knowledge, the
output contains spent halogenated solvents and therefore the output meets the
definition of an F-listed waste. It also exhibits the characteristic of toxicity for
carbon tetrachloride. Consequently, this output is a mixed, transuranic or mlxed
low-level waste.

774-V5.0 Process 5-11 01/19/95



WASTE STREAM AND RESIDUE DESCRIPTION AND CHARACTERIZATION

Process Number: 774-5-6 Title: OASIS
IDC: 336 Description: Nonline Wet Combustibles
= RCRA Hazardous ¢ Product © Fuel Blending
o RCRA Nonhazardous . ¢ High Content Residue © Unconwined Gas
© By Analytical Data e Low Content Residue © RCRA Sample
» By Process Knowledge  © Transuranic © Recyclable Matenal
s LDR Regulated » Low-Level o Recycled/Reused
" © Not LDR Regulated » Nonradioactive t TSCA Reg. Waste
: o Source/Special Nuclear o Evaluated in Another
Materials Process

EPA Codes: F001, FOO2

Description (Material, Type, Size, Color, etc.):
Nonline generated soft waste includes Kimwipes, tape and other materials generated
throughout the building. '

How the Qutput is Generated:
During General Cleanup And Working In Glovebox

Generation Rate:
240 Drums Yearly

How the Output is Managed:
Nonline generated soft waste is collected in §5-gallon drums in Room 203.

Chemicals/Contaminants in or on the Output:
None

Characterization Rationale:
These nonline wet combustibles are nonline generated in a Radioactive Materials -
Management Area, and are always generated as nonradioactive or low-level waste.
According 1o process knowledge, this output contains spent halogenated solvents and
therefore the output meets the definition of an F-lisied waste. Consequently, this
output is a mixed, low-level or nonradioactive, hazardous waste.

774-V5.0 ‘ Process 5-12 01/19/95



EPA Codes: F001, F0OO2

WASTE STREAM AND RESIDUE DESCRIPTION AND CHARACTERIZATION

Process Number: 774-5-7 Title: OASIS
IDC: 336 Description: Line Wet Combustibles
s RCRA Hazardous © Product ¢ Fuel Blending
-© RCRA Nonhazardous . © High Content Residue o Uncontained Gas
© By Analytical Data o Low Content Residue o RCRA Sample
s By Process Knowledge  ® Transuranic o Recyclable Material
» L DR Regulated s [ ow-Level © Recycled/Reused
o Not LDR Regulated © Nonradioactive o TSCA Reg. Waste
' o Source/Special Nuclear  © Evaluated in Another
Materials Process

Description (Material, Type, Size, Color, etc.):
Line generated soft waste includes Kimwipes, tape, and other materials generated
within the glovebox. ‘

How the Qutput is Generated:
During OASIS Process And Cleanup

Generation Rate:
50 Drums Yearly

How the Output is Managed:
Line generated soft waste is collected in 55-gallon drums (WMU 73) in Room 241.

Chemicals/Contaminants in or on the Output:
Oil, Emulsifier, Envirostone, And Accelerator

Characterization Rationale:
These line wet combustibles are line generated in a Radioactive Materials Management
Area, and are always generated as TRU or low-level waste. According to process
knowledge, the output contains spent halogenated solvents and therefore the output
meets the definition of an F-listed waste. Consequently, this output is a mixed,
transuranic or mixed, low-level waste. The level of radioactivity will be determined .
by assay of each collection container.
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WASTE STREAM AND RESIDUE DESCRIPTION AND CHARACTERIZATION

Process Number: 774-5-11 Title: OASIS
IDC: 480 Description: Nonline Metal -
t RCRA Hazardous & Product ¢ Fuel Blending
» RCRA Nonhazardous . © High Content Residue © Uncontained Gas
o By Analytical Data & Low Content Residue o RCRA Sample
s By Process Knowledge - © Transuranic o Recyclable Material
o LDR Regulated ® Low-Level o Recycled/Reused
» Not LDR Regulated s Nonradioactive o TSCA Reg. Waste
o Source/Special Nuclear ¢ Evaluated in Another
Materiais Process
EPA Codes:

Description (Material, Type, Size, Color, etc.):
Nonline Generated Metal

How the Output is Generated:
During Routine Room/Process Maintenance Operations

Generation Rate:
Insufficient Data

How the Output is Managed:
Collected In 55-Gallon Drum In Room 203

Chemicals/Contaminants in or on the Output:
Unknown

Characterization Rationale:
This nonline metal is nonline generated in a Radioactive Materials Management Area and
can be a low-level or nonradioactive waste. According to process knowledge, the
output has no contact with the RCRA hazardous materials used in the process.
Therefore, it can be a nonhazardous, low-level or a nonradioactive waste.

774-V5.0 Process 5-14 ' 01/19/95
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WASTE STREAM AND RESIDUE DESCRIPTION AND CHARACTERIZATION

Process Number: 774-5-12 Title: OASIS
IDC: 337 Description: Plastic
s RCRA Hazardous © Product © Fuel Blending
o RCRA Nonhazardous . © High Content Residue o Uncontained Gas
0 By Analytical Data o Low Content Residue t RCRA Sample
= By Process Knowledge  ® Transuranic © Recyclable Material
®» L DR Regulated s Low-Level © Recycled/Reused
o Not LDR Regulated o Nonradioactive o TSCA Reg. Waste
o Source/Special Nuclear  © Evaluated in Another
Materials Process

EPA Codes: F001, F002

Description (Material, Type, Size, Color, etc.):
Supplied Air Suits, Gloves, Booties

How the Output is Generated:
During Routine Process Operations

Generation Rate:
25 Pounds Yearly

How the Output is Managed:
Placed In A 55-Gallon Drum, WMU 73

Chemicals/Contaminants in or on the Qutput:
Oasis, Solvents

Characterization Rationale:
This plastic is line generated in a Radioactive Materials Management Area, and is
always generated as TRU or low-level waste. According to process knowledge, the
output contains spent halogenated solvents and therefore the output meets the
definition of an F-listed waste. Consequently, this output is a mixed, transuranic or
mixed, low-level waste.

774-V5.0 Process 5-15 01/19/95



WASTE STREAM AND RESIDUE DESCRIPTION AND CHARACTERIZATION

Process Number: 774-5-13 Title: OASIS :
IDC: 330 Description: Drv Combustibles
o RCRA Hazardous © Product o Fuel Biending
» RCRA Nonhazardous . © High Content Residue © Uncontained Gas
-0 By Analytical Data o Low Content Residue t RCRA Sample
= By Process Knowledge  © Transuranic t Recyclable Material
o LDR Regulated s Low-Level c Recycled/Reused
® Not LDR Regulated © Nonradioactive & TSCA Reg. Waste
© Source/Special Nuclear  © Evaluated in Another
Materials Process
EPA Codes:

Description (Material, Type, Size, Color, etc.):
Kimwipes, Rags, Dry Combustibles

How the Output is Generated:
During Routine Operations

Generation Rate:
Variable

" How the Output is Managed:
Placed In A 55-Gallon Drum In Room 203

Chemicals/Contaminants in or on the Output:
None

Characterization Rationale:
This output is nonline generated in a Radioactive Materials Management Area, and is
known by the generator to always be low-level waste. According to process knowiedge,
no RCRA hazardous constituents are used in this process, and the output contains no..
RCRA hazardous constituents and exhibits no RCRA hazardous characteristics. It is
designated as low-level. nonhazardous waste.
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9.0 __PROCESS 774-09: MISCELLANEOUS WASTE HANDLING

The cementation of aqueous waste is carried out during the Miscellaneous Waste Handling
process. Waste is primarily generated through processes in Buildings 559, 771, and 371.
Aqueous waste containing complexing agents detrimental to the radioactive decontamination
process and containing certain radioactive isotopes or hazardous chemicals undesirable in the
regular waste system are entered into the solidification process. The bulk of these wastes are
received as package shipments. Figure 9.1 shows the inputs, process flow, and outputs to be
associated with the Miscellaneous Waste Handling Process.

Specially prepared waste shipping drums, containing a mixture of Portland cement and an
absorbent material, are attached by O-ring drum liner to the solidification glovebox, No. 4. All
waste are basic before placement in the drums.

Packaged waste received in plastic bottles are entered via bag-in operations into the glovebox.
The bottles containing acid waste are emptied by vacuum into receiver and neutralizer Tank T-7,
adjacent to the glovebox. Sodium hydroxide reagent is added until the color indicator shows the
contents of the tank to be basic. The neutralized waste is then drained by gravity back into the
glovebox. There, a connecting hose directs the waste into the prepared drum. A maximum of
80 liters of basic waste solution can be added to the prepared drum. Solutions are verified basic
by checking with pH paper. The cement chemically reacts with the waste solution to form a
solid. :

Basic bottled waste enters the glovebox to be poured directly into the prepared drum. The
empty bottles are discarded into a shipping drum attached to the glovebox. Highly concentrated
chioride wastes received from Building 771 Recovery Operations by pipeline into Tank 7 are
neutralized (as described earlier) and drained into the prepared drum(s).

The filled shipping drums are separated from the glovebox by the standard bag cut procedure.
This generates line plastic, cemented solids, glovebox gloves, dry combustibles and glovebox
HEPA filters. The 55-gallon sludge drums containing cemented solids from the Unit 57
glovebox are taken to Room 241, then to the RTR unit to determine if there are any free liquids
present. These drums are then stored as transuranic-mixed waste or straight TRU drums.
Glovebox HEPA filters are placed in the appropriate 55-galion drum in Rooms 203 or 241.
Plastic bottles are also placed in a 55-galion drum in Room 203. Light metal (hazardous) is
placed in WMU 73, light metal (non hazardous) is placed in a 55-gallon drum, or crate and sent
to room 203 or 220. Glovebox gloves are placed in a storage area. Dry combustibles are also
sent to Room 203. Glovebox exhaust is vented through the building filter plenum. Process
Table 774-9 presents the outputs associated with the Miscellaneous Waste Handhng Process and
provides their dispositions and hazardous character

774-V5.0 Process 9-1 03/15/95



0 SA-PLL

7-6 Ss39014

§6/651/€0

AoCAD 12, File Name: 774-9 03/14/95

Meulralized Wosle

(Yonk 1-7, S
Process 1)

Baslc Bollie Wasie

(RFETS)

Magnesium Cemonﬂ
Porlland Cement e ————e
Filter Ald

—

Leaded Gloves
HEPA Fillers
Plastic

Tape

Surgical Gloves
Anli-C Suils

olidifiad
Labwasle
Hazardous

Buliding 774 Unil 57

S D P S P D S P G e e S D S . Y e B T S W - - - - —

Glovebox 4

!

!

|
Cemenlation HEPA |-

|

|

|

- —— s - ey o - - = - -

Solidified
Lab Wasle

Leoded
Gtovebox
ove

1990/Glovehox

Exhoust To Plenu>

To Room 241

To Room 203 0 To WMU 73

FIGURF 9.1

Light
Melol
Nonhoyordous

To
55-Gallon Drum
Or Crole

Rocky Flals Environmental
Technology Site

Wasle Slream & Residue Idenlificalion
- & Characterization

lask ; e By Dole
BUILDING 774/PROCESS 9 '0"‘*‘9""" 3. dohasen, 08/07/92
MISCELLANEQUS WASTE HANDLING o bt 03/14/95
Checked J. Joyce 03/14/95




0 SA-PLL

€-6 SS3%01g

S6/S1/€0

{

L

PROCI:SS 774-9 MISCELLLANEOUS WASTE HANDLING

I

Process
Number

iDC/
WFC
Number

CCCs
RCRA
Reg.
Const.

CCCs
Non-
RCRA
Reg.
Const.

Comp.
Codes

Description o
RCRA Reg. Chetmical
Constituents: o
Non-RCRA Reg. Chemical
Constituents: L

RCRA Reg. Chemical
Constituents:
None

Non-RCRA Reg. Chemical
Constituents:
None

Collection

Room 203

Solid
Waste

RCRA
Hazardous

Waste

RCRA-
Land
Disposal
Restricted
(Part 268)

‘| Output

Category

EPA
Codes

i E——
7714-9-1 335 00 00 NA Glovebox HEPA Filters 55-Gallon Drum, YES NO NO Waste

774-9-2

KXY

0205

NA

Line Plastic

RCRA Reg. Chemical
Constituents:
None

Non-RCRA Reg. Chemical
Constituents:

Acid - General

Base

55-Gallon Drum,

Room 203

YES

NO

NO

Waste
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Process
Number

INnC/
WFC
Number

CCCs

RCRA
Reg.
Const.

CCCs
Non-
RCRA
Reg.
Const.

Comp.

Codes

Description

RCRA Reg. Chemical
Constituents:

Non-RCRA Reg. Chemical
Consiiguenla:

Leaded Glovebox Gloves

RCRA Reg. Chemical
Constituents:
Lead

Non-RCRA Reg. Chemical
Constituents:
None

Collection

WMU 73

55-Gallon Drum

Solid
Waste

RCRA
Hazardous
Waste

RCRA-
Land
Disposal
Restricted
(Part 268)

Output
Category

EPA
Codes

77494

802

NA

Solidified Lab Waste
(Unit 57) Nonhazardous

RCRA Reg. Chemical
Constituents:
None

Non-RCRA Reg. Chemical
Constituents:
None

55-Gallon Drum

YES

NO

NO

Wastc
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Process
Number

IDC/
WFC
Number

CCCs
RCRA
Reg.
Const.

CCCs
Non-

RCRA -

Reg.
Const,

Comp.

Codes

Description

RCRA Reg. Chemical

Consmucnts

Non-RCRA Reg Chemlcal
Consmuems

Dry Combustibles

RCRA Reg. Chemical
Constituents:
None

Non-RCRA Reg. Chemical
Constituents:
None

Collection

55-Gallon Drum,
Room 203

Solid
Waste

RCRA
Hazardous
Waste

RCRA-
Land
Disposal
Restricted
(Part 268)

Outpul
Category

EPA
Codcs

774-9-8

374

NA

Cement

RCRA Reg. Chemical
Conslituents:
None

Non-RCRA Reg. Chemical
Constituents:
None

55-Gallop Drum

YES

NO

NO

Waste
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Process
Number

IDC/
WFC
Number

CCCs
RCRA
Reg.
Const.

CCCs
Non-
RCRA
Reg.
Corist,

Comp.

Codes

Description

RCRA Reg. Chemical
Constituents:

Non-RCRA Reg. Chemical
Constituents: . '

Light Metal (Hazardous)

RCRA Reg. Chemical
Constituents:
Chromium
Silver

Non-RCRA Reg. Chemical
Constituents:
None

Collection

Salid
Waste

RCRA
Hazardous
Waste

RCRA-
Land
Disposal
Restricted
(Pan 268)

Outpit
Category

EPA
Codes

|

774-9-10

480

NA

Light Metal (Nonhazardous)

RCRA Reg. Chemical
Constituents:
None

Non-RCRA Reg. Chemical
Constituents:
None

55-Gallon Drum

Or Crate In

Room 203 Or 220

YES

NO

NO

Waste
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Constituents: oy

Solidified Lab Waste
(Unit 57)(HHazardous)

RCRA Reg. Chemical
Constituents: :
Constituents vary and will be
determined on a case-by-case
basis.

Non-RCRA Reg. Chemical
Constituents:
None

“rpim et
Description
_ CCCs CCCs ‘ RCRA-

IDC/ Non- RCRA Reg. Chemica RCRA Land .
Process WFC RCRA RCRA Comp. Constituents: Collection Hazardous | Disposal Output EPA
Number Reg. Codes _ v . Category | Codes

Number Const Reg. : _ ; Waste Restricted

*  JConst. Non-RCRA Reg. Chemical - (Part 268)

See
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WASTE STREAM AND RESIDUE DESCRIPTION AND CHARACTERIZATION

Process Number: 774-9-1 Title: MISCELLANEOUS WASTE HANDLING
IDC: 335 Description: Glovebox HEPA Filters

o RCRA Hazardous o Product © Fuel Blending

= RCRA Nonhazardous o High Content Residue o Uncontained Gas

o By Analytical Data o Low Content Residue o RCRA Sample

» By Process Knowledge  ® Transuranic © Recyclable Material

o LDR Regulated » Low-Level o Recycled/Reused

= Not LDR Regulated o Nonradioactive o TSCA Reg. Waste
: o Source/Special Nuclear © Evaluated in Another
' Materials Process

EPA Codes:

Description (Material, Type, Size, Color, etc.):
Glovebox HEPA filters are iniet and outler filters associated with Glovebox Unit 57.

How the Output is Generated:
During Waste Solidification Routine Operations

Generation Rate:
500 Pounds Yearly

How the Output is Managed:
Glovebox filters are placed in 55-gallon drums in Rooms 203 or 241.

Chemicals/Contaminants in or on the Output:
None

Characterization Rationale:
These HEPA filters are line generated but are always a transuranic or low-level waste.
According to process knowledge. the output has no contact with the RCRA hazardous
materials used in this process. Therefore, this output can be a nonhazardous,
transuranic or low-level waste. The level of radioactivity will be determined by
assay of each collection container.

774-V5.0 Process 9-8 03/15/95



EPA Codes:

WASTE STREAM AND RESIDUE DESCRIPTION AND CHARACTERIZATION

Process Number: 774-9-2 Title: MISCELLANEOUS WASTE HANDLING
IDC: 337 Description: Line Plastic

o RCRA Hazardous o Product o Fuel Blending

» RCRA Nonhazardous o High Content Residue o Uncontained Gas

o By Analytical Data o Low Content Residue o RCRA Sample

» By Process Knowledge  ® Transuranic o Recyclable Material

o LDR Regulated ® Low-Level o Recycled/Reused

s Not LDR Regulated o Nonradioactive o TSCA Reg. Waste

- o Source/Special Nuclear  © Evaluated in Another
Materials : Process

Description (Material, Type, Size, Color, etc.):
Bottles Which Formerly Contained Basic Or Acid Waste Or Spent Halogenated Solvents

How the Output is Generated:
When Bottles Are Emptied Into Tank T-7 Or Into Giovebox

Generation Rate:
Insufficient Data

How the Output is Managed:
Empty Bottles Are Placed In A 55-Gallon Drum In Room 203

Chemicals/Contaminants in or on the Output:
Traces Of Basic, Acid Waste Solution, Or Spent Halogenated Solvents

Characterization Rationale:
This line plastic is a solid form waste contaminated with bases and acids. Although
these liquids are known to be corrosive under RCRA, they cannot exhibit the  _
characteristic in this case because the waste form is not liquid. The output is line
generated in a Radioactive Materials Management Area and can, therefore, be a
nonhazardous, TRU or low-level waste. The level of radioactivity will be determined
by assay of each collection container.
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\/v WASTE STREAM AND RESIDUE DESCRIPTION AND CHARACTERIZATION

Process Number: 774-9-3 Title: MISCELLANEOUS WASTE HANDLING
IDC: 339 Description: Leaded Glovebox Gloves

s RCRA Hazardous o Product © Fuel Blending

c RCRA Nonhazardous o High Content Residue © Uncontained Gas

» By Analytical Data o Low Content Residue o RCRA Sample

s By Process Knowledge - ® Transuranic o Recyclable Material

= L. DR Regulated ® Low-Level o Recycled/Reused

o Not LDR Regulated o Nonradioactive c TSCA Reg. Waste

o Source/Special Nuclear  © Evaluated in Another
Materials : Process

EPA Codes: D008

Description (Material, Type, Size, Color, etc.):
Leaded glovebox gloves are used to protect operating personnel.

How the Output is Generated:
During Cementation Of Neutralized Waste Solutions

Generation Rate:
50 Pounds Yearly

How the Output is Managed:
Placed In A 55-Gallon Drum WMU 73, Room 241

Chemicals/Contaminants in or on the OQutput:
Lead

Characterization Rationale:
These leaded glovebox gloves are line generated in a Radioactive Materials Management
Area and are never generated as a residue. According to process knowledge, and
supported by analytical data (G910049, 93G0191), this output contains lead and
exhibits the characteristic of toxicity. They are therefore, a mixed, transuranic or
mixed, low-level waste. The level of radioactivity will be determined by assay of
each collection container.
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WASTE STREAM AND RESIDUE DESCRIPTION AND CHARACTERIZATION

Process Number: 774-9-4 Title: MISCELLANEOUS WASTE HANDLING
IDC: 802 Description: Solidified Lab Waste (Unit 57) Nonhazardous
o RCRA Hazardous o Product o Fuel Blending

s RCRA Nonhazardous o High Content Residue © Uncontained Gas
» By Analytical Data o Low Content Residue o RCRA Sample
o By Process Knowledge & Transuranic o Recyclable Material
o LDR Regulated » L ow-Level o Recycled/Reused
® Not LDR Regulated o Nonradioactive o TSCA Reg. Waste
: o Source/Special Nuclear  © Evaluated in Another
_ Materials Process
EPA Codes:

Description (Material, Type, Size, Color, etc.):
Magnesium And Portland Cement, Solidified Siudge

How the Output is Generated:
Produced During Treatment Of Aqueous Waste

Generation Rate:
14000 Pounds Yearly

How the Output is Managed:
Placed In 55-Gallon Drums, Sent To Room 241, Then To RTR To Determine Presence Of
Free Liquids

Chemicals/Contaminants in or on the Qutput:
Aqueous Waste, Magnesium Cement, And Filter Aid

Characterization Rationale:
This solidified lab waste is characterized as nonhazardous per analytical data, sample
numbers 9450227, 9450228, and 9450229. This output is line generated in a Radioactive
Materials Management Area and can be a low-level or transuranic waste. The level of
radioactivity will be determined by assay of each collecnon container.
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v/ WASTE STREAM AND RESIDUE DESCRIPTION AND CHARACTERIZATION

Process Number: 774-9-6 Title: MISCELLANEOUS WASTE HANDLING
IDC: 330 Description: Dry Combustibles

o RCRA Hazardous © Product o Fuel Blending

s RCRA Nonhazardous o High Content Residue o Uncontained Gas

o By Analytical Data © Low Content Residue o RCRA Sample

. ® By Process Knowledge  ® Transuranic o Recyclable Material
© LDR Regulated s Low-Level © Recycled/Reused
= Not LDR Regulated © Nonradioactive c TSCA Reg. Waste
: O Source/Special Nuclear © Evaluated in Another
Matenals Process

EPA Codes:

Description (Material, Type, Size, Color, etc.):
Dry Combustibles

How the Output is Generated:
During Routine Process Cleanup Operations

Generation Rate:
Variable

How the Output is Managed:
Collected In A 55-Gallon Drum In Room 203

Chemicals/Contaminants in or on the Output:
Neutralized Acid/Base Waste, Reagents

Characterization Rationale: )
These dry combustibles are nonline generated in a Radioactive Materials Management
Area and are always generated as low-level or nonradioactive waste. According to
process knowledge, the output has no contact with the RCRA hazardous materials used in
this process. Therefore, this output can be a2 nonhazardous, transuranic or low-level
waste. The level of radioactivity will be determined by assay of each collection
container.
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WASTE STREAM AND RESIDUE DESCRIFTION AND CHARACTERIZATION

Process Number: 774-9-8 Title: MISCELLANEOUS WASTE HANDLING
IDC: 374 Description: Cement

o.RCRA Hazardous o Product o Fuel Blending

= RCRA Nonhazardous o High Content Residue © Uncontained Gas

o By Analytical Data o Low Content Residue o RCRA Sample

= By Process Knowledge  ® Transuranic o Recyclable Material

o LDR Regulated - ® Low-Level o Recycled/Reused

» Not LDR Regulated o Nonradioactive o TSCA Reg. Waste

: o Source/Special Nuclear © Evaluated in Another
Materials Process

EPA Codes:

Description (Material, Type, Size, Color, etc.):
Cement

How the Output is Generated:
During Solidification Process

Generation Rate:
Variable

How the Output is Managed:
Placed In A 55-Gallon Drum, Then Sent To Room 203 .

Chemicals/Contaminants in or on the Output:
Cement

Characterization Rationale:
This output is line generated in a Radioactive Materials Management Area, but is never
generated as a residue. According to process knowledge, no RCRA hazardous _
constituents are used in this process, and the output contains no RCRA hazardous
constituents and exhibits no RCRA hazardous characteristics. Therefore, the output
can be a nonhazardous, transuranic or low-level waste. The level of radloacuvnty
will be determined by assay of each collection comamcr
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/ WASTE STREAM AND RESIDUE DESCRIPTION AND CHARACTERIZATION

Process Number: 774-9-9 Title: MISCELLANEOUS WASTE HANDLING
IDC: 480 Description: Light Metal (Hazardous)

= RCRA Hazardous © Product - © Fuel Blending

o RCRA Nonhazardous t High Content Residue o Uncontained Gas

o By Analytical Data o Low Content Residue o RCRA Sample

s By Process Knowledge & Transuranic o Recyclable Material

= LDR Regulated » [ow-Level ¢ Recvcled/Reused

o Not LDR Regulated c Nonradioactive o TSCA Reg. Waste

, o Source/Special Nuclear o Evaluated in Another
Materials : Process

EPA Codes: D007, D011

Description (Material, Type, Size, Color, etc.):
Light Metal

How the Output is Generated:
During Routine Operations

Generation Rate:
Variable

How the Output is Managed:
Placed In WMU 73

Chemicals/Contaminants in or on the Qutput:
Chromium And Silver

Characterization Rationale: }
This light metal is line generated in a Radioactive Materials Management Area and is
generated as TRU or low level waste. According to process knowledge, the outpu: aiso
exhibits the characteristic of toxicity for chromium and silver. The output is
characterized as a mixed, TRU or mixed, low-level waste. The level of radioactivity.
will be determined by assay of each container.
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WASTE STREAM AND RESIDUE DESCRIPTION AND CHARACTERIZATION

Process Number: 774-9-10 Title: MISCELLANEOUS WASTE HANDLING
IDC: 480 Description: Light Metal (Nonhazardous)
o RCRA Hazardous o Product © Fuel Blending
s RCRA Nonhazardous o High Content Residue © Uncontained Gas
o By Analytical Data o Low Content Residue o RCRA Sample
= By Process Knowledge  © Transuranic o Recyclable Material
o LDR Regulated = Low-Level © Recycled/Reused
® Not LDR Regulated o Nonradioactive o TSCA Reg. Waste
o Source/Special Nuclear  © Evaluated in Another
Matenals : Process
EPA Codes:

Description (Material, Type, Size, Color, etc.):
Light Metal

How the Output is Generated:
During Routine Operations

Generation Rate:
Varnable

How the Output is Managed:
Placed In A 55-Gallon Drum Or Crate And Stored In Room 203 Or In 220

Chemicals/Contaminants in or on the Qutput:
None

Characterization Rationale:
This output is nonline generated in a Radioactive Materials Management Area, and is
known by the generator to always be low-level waste. According to process knowledge,
no RCRA hazardous constituents are used in this process, and the output contains no
RCRA hazardous constituents and exhibits no RCRA hazardous characteristics. It is
designated as low-level, nonhazardous waste.
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WASTE STREAM AND RESIDUE DESCRIPTION AND CHARACTERIZATION

Process Number: 774-9-11 Title: MISCELLANEOUS WASTE HANDLING
IDC: 802 Description: Solidified Lab Waste (Unit 57) (Hazardous)

= RCRA Hazardous o Product o Fuel Blending

o RCRA Nonhazardous o High Content Residue © Uncontained Gas

® By Analytical Data © Low.Coptent Residue & RCRA Sample

o By Process Knowledge  ® ~ransuranic © Recyclable Material

= . DR Regulated = Low-Level o Recycled/Reused

o Not LDR Regulated © Nonradioactive © TSCA Reg. Waste

o Source/Special Nuclear © Evaluated in Another
Materials Process

EPA Codes: See Rationale

Description (Material, Type, Size, Color, etc.):
Magnesium And Portdand Cement - Solidified Sludge

How the Output is Generated:
Produced ‘During Treamment Of Aqueous Waste

Generation Rate:
Variable

How the Output is Managed:
Placed In 55-Gallon Drums, In Room 241, 203, 220

Chemicals/Contaminants in or on the Qutput:
Agqueous Waste

Characterization Rationale:
This solidified lab waste is characterized as hazardous. The EPA codes have not been
identified because the chemicals involved in this process vary considerably in
composition and characteristics; therefore, the appropriate codes will be assigned on
a case-by-case basis, depending on analytical data. The chemical constituent code
(7?) is to be replaced by the actual numeric or alphanumeric constituent code on the
drum traveler. This output is line generated in a Radioactive Materials Management
Area and can be a low level or TRU, mixed wasts.
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FACTOR SPECIFIC QUALITY ASSURANCE

1.0 INTRODUCTION

Within the eight factors there were specific quality assurance measure taken. Some factors used
computer codes while many used manual calculation and estimates to analyze the Engineered
Alternatives (EAs). The following section describes Quality Assurance (QA) measure used within
most of the factors.

1.1 TRANSPORTATION FACTOR

111 Computer Codes

All codes used for the transportation risk were developed under applicable QA standards.
Previous verification has been performed on all models used in this analysis.

» RADTRAN—RADTRAN was developed by Sandia National Laboratories (SNL). The
code has been continuously updated and subjected to SNL’s QA procedures and
standards. The code is accepted by the U.S. Department of Energy (DOE) for
transportation use in estimating radiological risks.

* HIGHWAY—HIGHWAY was developed by Oak Ridge National Laboratory (ORNL).
The code is continuously updated and subjected to ORNL’s QA procedures and
standards. The code is accepted by DOE for use in estimating routes, mileage, and
fraction of travel in population zones.

e MICROSHIELD—MICROSHIELD was developed by Grove Engineering. The code
meets American National Standards Institute standards and QA requirements.

112 Reporting

All transportation analysis results presented in the transportation risk section were double checked
by independent review. The text was technically edited and subjected to a peer review.

1.2 IMPACT ON UNCERTAINTY IN COMPLIANCE ASSESSMENT

During the performance of the technical analysis, control of quality was maintained by verification
and review of the work in progress. These reviews were performed at various stages of the work
to assure that all aspects of the work affecting project quality requirements have been properly
considered. Calculations, input data, report sections, and drawings were checked and verified
during these reviews.

The computer codes developed for this factor were documented and validated in accordance with
a defined QA procedure and includes the specification requirements, design and development
information flowcharts, source code and sample data, and verification records documenting the
test plan and results.
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1.3 COST AND SCHEDULE FACTOR

1.31 Mass and Volumes

This section describes the quality assurance procedures used for the calculation of transuranic
(TRU) waste preprocessed masses and volumes and final postprocessed masses and volumes.

1.3.2 Calculation of Initial Masses and Volumes

An electronic copy of the Waste Isolation Pilot Plant Transuranic Waste Baseline Inventory Report
(WTWBIR), which is a reference DOE document, was used as the basis for determining the
preprocessing masses and volumes. The WTWBIR data were imported into spreadsheets and
manipulated to calculate the masses and volumes. These spreadsheets are subject to the
following peer review:

* Transcription checkpoints were performed for data entered manually.
e Data sorts were spot-checked to ensure no loss of data during the sorting operation.

* Manual calculations were performed on random samples of data to verify
spreadsheet calculations.

Records were generated that show the spreadsheet was verified, the date of the review, the
reviewer, results, and corrective action (if required). The text of the Waste Inventory Appendix
(Appendix O) was subject to peer reviews and technical editing.

1.3.3 Calculation of Final masses and Volumes

Computer programs were developed to determine final masses and volumes for the baseline and
each alternative in each configuration, based on scaled initial masses and volumes. The
computer code was reviewed against process flow diagrams to ensure proper logic. Manual
calculations were performed to demonstrate the capability of the computer program to produce
valid results. Manual calculations were used to test the overall computer program results
additionally, tests were performed at several intermediate stages to verify proper working of
individual modules. Tests were not performed to verify 100% of the results, but rather for each
program. At least one result was tested for each logic branch in the program.

The computer programs were not installed on any other computer nor were significant hardware
or operational systems configuration changes made. Therefore, no in-use tests were performed.

Records were generated that show the program tested, the date of the test, the tester, testing
results, and corrective actions (if required).

1.34 Cost Calculations

This section describes the quality assurance procedures for calculation of process, transportation
and backfill costs.
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Information regarding the current DOE-TRU waste process capability was gathered from the
Environmental Management Programmatic Environmental Impact Statement, Preliminary Draft
Site Treatment Plan Database and the Preliminary Draft National TRU Program TRU Waste
Management Program and consolidated in a single matrix. The resulting matrix was compared
to the initial sources and checked for transcription errors, incorrect information, or missing
information.

Costing data were gathered from an electronic copy of the Waste Management Facility Cost
Information for Transuranic Waste. Cost data were charted and curve fitted into a spreadsheet.
The trendlines were specified as either linear or polynomial, dependent on the resulting R? value.
The trendline was qualified when R? rounded to 0.999 for the curve. These trendlines and their
resulting equations were spot checked for their precision using visual observation and manual
calculations.

These equations were used to develop programs that determine cost on the basis of mass or
volume throughput. The computer code was reviewed against the equations obtained from the
curve fitting and the processing schemes of the decentralized, regionalized, and centralized
configurations to ensure proper logic was used. Manual calculations were performed to
demonstrate the capability of the computer program to produce valid results.

The resulting costs for this study were spot checked to assure the appropriate cost programs
were run for the appropriate masses or volume throughput. Spreadsheet links were checked to
assure the correct costs were displayed in tables placed in this report.

The computer programs were not installed on any other computer nor were significant hardware
or operating system configuration changes made; therefore no in-use tests were performed.

Records were generated that show the program tested, the date of the test, the tester, testing
results, and corrective action (if required). All of the resulting tables, figures, and text for
processing costing were subjected to peer review and technical editing.

1.3.5 Calculation of Transportation Costs

Costing information for transportation was obtained from the Waste Management Facility Cost
Information for Transportation of Radioactive and Hazardous Materials. The primary information
gathered, specific to the calculations, was the cost per loaded mile and the fixed cost equation.
Mileage between the sites was obtained using HIGHWAY 3.3. This mileage was peer reviewed
and checked for accuracy and is consistent with the mileage used in the transportation risk
section of this report. The number of shipments was calculated based on the calculated waste
output masses and volumes. Both the fixed costs and the variable costs were based on round
trips in shipping. Manual calculations were performed to assure the performance of the
spreadsheet calculations at each intermediate calculation step, up to and including, the final costs.

These manual calculations were archived as quality records.

1.3.6 Schedule Calculations

This section describes the quality assurance procedures for ensuring accurate schedule.
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A preliminary baseline schedule scenario logic diagram was generated and subjected to a peer
review to ensure that the flow of activities was accurate.  Following this review, a Project
Evaluation and Review Technique analysis was performed to verify the durations used were
within acceptable limits. The start and finish dates were calculated using computer scheduling
software then verified with manual caiculations. All changes to the schedule were tracked using
schedule-generated revision control and maintaining a computer backup of all schedule
information. Upon completion, the schedules were peer reviewed again.

1.4 IMPACT ON OTHER DISPOSAL SYSTEMS FACTOR

Calculations based in Rocky Flats secondary waste data were peer reviewed, all the data
summaries were checked against the original Rocky Flats Waste Stream and Residue
Identification and Characterization reports, and 100% of the calculations were manually checked.
The calculations for secondary waste generated for each EA were based on spreadsheets used
for the cost analysis that had previously been through QA (see QA discussion for cost analysis).
The new spreadsheets generated for this factor were checked for accuracy and logic. The final
calculations to determine impacts on DOE low-level waste programs were based on referenceable
information in the Integrated Data Base and Mixed Waste Inventory Report and 100% of these
calculations were manually checked.
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