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EXECUTIVE SUMMARY

This report describes the activity based costing method used to acquire variable (volume
dependent or avoidable) waste management cost data for routine operations at Department of
Energy (DOE) facilities. Waste volumes from environmental restoration, facility stabilization
activities, and legacy waste were specifically excluded from this effort. A core team consisting of
Idaho National Engineering Laboratory, Los Alamos National Laboratory, Rocky Flats
Environmental Technology Site, and Oak Ridge Reservation developed and piloted the
methodology, which can be used to determine avoidable waste management costs.

The method developed to gather information was based on activity based costing, which is a
common industrial engineering technique. Sites submitted separate flow diagrams that showed the
progression of work from activity to activity for each waste type or treatability group. Each
activity on a flow diagram was described in a narrative, which detailed the scope of the activity.
Labor and material costs based on a unit quantity of waste being processed were then summed to
generate a total cost for that flow diagram. Cross-complex values were calculated by determining
a weighted average for each waste type or treatability group based on the volume generated.

This study will provide DOE and contractors with a better understanding of waste
management processes and their associated costs. Other potential benefits include providing cost
data for sites to perform consistent cost/benefit analyses of waste minimization and poliution
prevention (WMIN/PP) options identified during pollution prevention opportunity assessments
and providing a means for prioritizing and allocating limited resources for WMIN/PP.

DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bitity for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its usc would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwisc does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Goverament or any agency thereof, The views
and opinions of authors expressed hercin do not necessarily state or reflect those of the
United States Government or any agency thereof,
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ACRONYMS
ABC activity based costing

AWMC Avoidable Waste Management Cost

CH contact handled

D&D decontamination and decommissioning

DOE Department of Energy

EM Environmental Restoration and Waste Management Program
EPA Environmental Protection Agency

ETEC Energy Technology Engineering Center
G&A General and Administrative

HANF Hanford Reservation

HLW high-level waste

ICPP Idaho Chemical Processing Plant

INEL Idaho National Engineering Laboratory
LANL Los Alamos National Laboratory

LBL Lawrence Berkeley Laboratory

LLNL Lawrence Livermore National Laboratory
LLW low-level waste

MLLW mixed low-level waste

ORNL Oak Ridge National Laboratory

ORR Oak Ridge Reservation

PEIS Programmatic Environmental Impact Statement
RH remote handled

R&D Research and Development



RCRA

RFETS

ROI

RTR

SRS

TRUM

TSCA

WAC

WBS

WIPP

WM

Resource Conservation and Recovery Act
Rocky Flats Environmental Technology Site
return on investment

real-time radiography

Sﬁvannah River Site

transuranic waste

transuranic mixed waste

Toxic Substances Control Act

Waste Acceptance Criteria

work breakdown structure

Waste Isolation Pilot Plant

waste management

WMIN/PP Waste Minimization and Pollution Prevention




1.0 INTRODUCTION

Waste management (WM) within the U.S. Department of Energy (DOE) involves the
management of radiological and nonradiological wastes. These wastes are generated from:

L
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¢  Management of transition and legacy wastes.

The Waste Minimization Division (EM-334) of the DOE has primary responsibility for
initiating and developing programs to cost-effectively minimize the generation of wastes within the
DOE Complex. A key component of an effective waste minimization/pollution prevention
(WMIN/PP) program is to obtain a comprehensive understanding of the costs associated with
waste management activities, and how those costs will vary as the generation of new wastes is
reduced.

EM-334 initiated the Avoidable Waste Management Costs (AWMC) Project to develop a
method to collect and analyze the avoidable costs associated with waste management activities
across the complex. A team was formed of WMIN/PP representatives from:

»  Idaho National Engineering Laboratory (INEL)

«  Los Alamos National Laboratory (LANL)

»  Oak Ridge Reservation (ORR)

»  Rocky Flats Environmental Technology Site (RFETS).

This team collectively developed and pilo

management costs.

The method established by the team is based on determining the variable, or waste volume

denandent rncte acenpiatad with wacte managameant activitiee Variahle nr vnlhime danendent
uuywlluvllt WSO OO LWl TYARLL VY LAOLW lllqllu&vlll\'llt AWl VALLWAR. ¥ LIV AW WAL VLSLWRALAWS “Ur\-llu\illt

costs are those that vary in direct relation with increases or decreases in the quantities of waste
generated. It is these variable costs that potentially can be avoided through the implementation
of WMIN/PP actions. To accomplish the task of collecting consistent waste management cost
noasnos tha TR MNocenlae tha ALUNMAMN tonen Aavalmcmad o casalaimcm: cafaraman amiinl Thia
Udl»d. dL1 UMD ll.lc LA L NANDPIGA, WG ﬂ"l\’l\.’ alll Joveiuped a Plcllllllllﬂly [EIEICIICE Mmanual. L10is
reference manual identifies the appropriate cost data to be collected, and delineates a reporting

protocol to facilitate site-specific and cross-complex analysis.

The method developed and reported in this document is the evoiution of a previous method
piloted in 1993. The previous method attempted to use existing work breakdown structure
{(WBS) cost estimating information to identify avoidable waste management costs. The data
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received showed a wide cost range between sites and contained insufficient detail to assess the
differences. This was largely attributed to the different methods used by each site to extract costs

from their WBS. In an ctIort to reduce these differences, the team adopted a new method of
obtaining costs. The new method, commonly used by industrial engineers, is referred to as activity
based costing (ABC). This method is used to assess and improve productivity by identifying and

costine seauential activities reauired to complete a task. Risorously annhed it is in effect, a time

A eaad by = wasiafL SRIva= Sy —se e 287 RASLAAE AW FE2R: ShIpRSoly 2I6A3; AL 3o L33 RAALL 19089} w

and motion study.

1.1 Purpose of This Document

This document describes the ABC method used to acquire variable waste management cost
data from participating sites, and presents the analysis and results of the cost data. The focus of
the FY94 effort was to:

+  Modify and improve the costing method

+  Improve the accuracy of the data

»  Develop a more accurate method for data analysis

«  Develop software to facilitate the acquisition and consistency of new data.

A separate supplemental reference manual, Reference Manual: Determination of Avoidable

Waste Management Costs, September 1994, has been prepared. This manual provides detailed
instructions for DOE sites for developing avoidable waste management costs. In addition, a data

L . U S alo . F_a_ 1 3_
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analysis.



2.0 CONTENTS OF AWMC REPORT
This report contains the following information:
*  Benefits to DOE and DOE facilities

¢ Description of the approach taken during the FY94 data collection effort, including site
selection, and a discussion of what data were requested

Deacoamtatirnm ~F - én Af tha TUVQA

s Presentation of results of the FY%4 data collection effort, including assumptions made
in analyzing the data, summaries of the data gathered, and comparisons with the first
round

*  Appendices include detailed site WM activity narratives, corresponding activity based
flow diagrams, and site-specific cost per waste unit for baseline activities (current
practice).



3.0 BENEFITS OF AVOIDABLE WASTE MANAGEMENT COSTING

The AWMC project was initiated to collect volume dependent waste management costs from
across the DOE Complex to estimate the potential cost savings based on WMIN/PP
implementation actions. It is anticipated that both DOE and contractors will realize significant

benefits from an improved understanding of waste management processes and associated costs.

This understanding will be instrumental in achieving an effective WMIN/PP Program. Table 1
lists potential benefits identified by participating pilot sites.

~ Potential benefit

Description

Means for resource

Fundamental element for
assessing the return on

investment (ROI) for
WMIN/PP actions

Provide cost data to
complete options analysis
for WMIN/PP actions

Promotes strong
generator awareness to
facilitate a cultural
change towards
WMIN/PP actions

Addresses an
Environmental Protection
Agency (EPA) defined
fundamental requirement
for an effective
WMIN/PP program

Provides information to allow for

hmmitad rocrirerae Frr fmmemlas meto
FRAILAL LWALTULWAAY IV 1LY

the prioritization and allocation of

-n— AF WMIRATAT /DD e mdiamidina
AFE] UL "’1".11‘}1’1’ wppuL LUNIics.

An understanding of the costs of waste management activities is
required to perform ROI assessments. In addition, projected cost

savings are rcqulred to assist in the establishment of WMIN/PP goals,
as well as to ensure their ability to measure progress against those

goals.

Reliable cost data can provide a basis for sites to perform cost/benefit
analyses of WMIN/PP options identified during WMIN/PP Opportunity
Assessments. Although WMIN/PP benefits cannot be measured solely
in terms of economic impacts, such savings are a major consideration
when prioritizing implementation options.

An improved understanding of the costs of waste generation and
management, promoted by the method outlined here, will help sites to
identify economic incentives for the implementation of aggressive
WMIN/PP programs.

In its interim guidance to waste generators, the EPA has established
waste minimization as its highest national priority, and has described
the basic elements required for a sound WMIN program. Two of those
elements are: the proper characterization of waste generation and
waste management costs, and the establishment of an accurate cost
allocation system.



Table 1. (continued).

Potential benefit

Description

Assists in the realignment
to an incentive-based
award structure driven by
DOE contract reform

Promotes stakeholder
accountability

Changes being implemented with each new contract the DOE
negotiates for the management of the various sites clearly indicate an
increased emphasis on sound economic principles and improved
budgetary accountability. The activity based cost estimating techniques
presented in this report can be used to understand all site budgetary
requirements, and not just waste management costs. These guidelines
can be incorporated by the sites into their financial procedures to assist
them in formulating more precise and defensible budget requests.

A major benefit to the DOE of the implementation of cost estimation
techniques is the ability to reflect accurate, defensible costs when
making budget requests. ABC accounting will promote the DOE as a
reliable custodian of the public trust to such stakeholders as Congress
and the public.




4.0 APPROACH

The following sections describe the approach used to collect the avoidable waste man-
agement baseline cost data from each of the participating sites. The fundamentals of activity
based costing are discussed in Section 4.2. This section includes a discussion of direct, indirect,
overhead, and General and Administrative (G&A) cost factors that are appropriate for inclusion
to determine avoidable waste management costs.

The data collection and reporting activities implemented by participating sites are described
in Section 4.3. This includes discussion on the identification and prioritization of waste types to
be evaluated. Treatability groups and operational variances are also discussed in regards to
costing and reporting. Narratives were developed for each activity based flow diagram to describe
the discrete sequential tasks involved in a waste management activity.

A final discussion is presented on the cross-complex analysis. Detailed analyses on each
waste management activity are performed to derive a unit cost by treatability group. These data
are then used to determine a weighted average unit cost across the DOE Complex.

4.1 Selection of Facllities

There are over 200 sites within the DOE Complex, but many of these sites do not produce
large quantities of wastes. To obtain a practical number of sites to test the methodology, the
team focused on obtaining data from sites representing at least 80% of each waste type as
reported in the Annual Report on Waste Generation and Waste Minimization Progress, 1991-1992,
February 1994. The annual report presents data submitted by 57 sites for routine waste generated
in 1991 and 1992. Data for environmental restoration and decontamination and decommissioning
were excluded.

Because the project is focused on obtaining waste management costs, and the cost for
radiological wastes are significantly higher than for nonradiological wastes, the data call was
limited to those sites accounting for 80% of radiological waste. This was achieved by selecting the
following six sites:

+  Hanford Reservation (HANF)

« INEL

« LANL
« ORR

» RFETS

+  Savannah River Site (SRS).



It should be noted that these six sites also account for 20 to 40% of the nonradiological wastes.
Details of the site prioritization and selection is provided in Appendices A and B.

4.2 Activity Based Costing

Activity based costing is a common industrial engineering practice used to identify and assess
opportunities to reduce cost. It is a tool that provides a systematic and straightforward method to
fully document the avoidable costs of waste management activities for a particular site, and for
summarizing those costs across the DOE Complex. A description of activity based costing is
provided in the following sections. Because the accuracy of the cost data is dependent upon
capturing all volume dependent cost elements, a detailed discussion of direct, indirect, overhead,
and G&A cost elements is also presented.

4.2.1 Fundamentals of Activity Based Costing

Activity based costing is a method for preparing cost estimates, which breaks a work process
into discrete, sequential activities. The sequence of tasks comprising the process for each waste
type at a site is visually represented in a flow diagram. Flow diagrams show the progression of
work from activity to activity. From the flow diagrams, descriptions of each activity, in terms of
labor and materials can be prepared. The labor and material costs for each activity is expressed in
on a per unit basis. This is determined by multiplying the number of labor hours of each labor
type by the appropriate labor rates, and adding all nonlabor costs, such as material, equipment,
and subcontracting costs. This can be expressed as:

C=HR +M
where
C = estimated activity cost
H = labor hours required to perform the activity once

R = fully burdened labor rate per labor hour

M = fully burdened nonlabor costs.

The basis for costing an activity is the amount of waste each activity is being performed on.
For example, the basis could be a single 55-gal drum or a pallet of four 55-gal drums. With a cost
per unit volume or weight for each activity, a total cost for the process is obtained by merely
summing the costs for the individual activitics. One of the most important aspects of activity
based costing is that it cuts across organizational boundaries. By considering every activity that

pertains to a task, all personnel involved in the task are accounted for regardless of what
organization they are part of.

~d



4.2.2 Direct vs. Indirect Costs

In order to obtain the total avoidable cost for waste management activities, it is important to
know the fully burdened costs for labor and materiais. The total cost of a waste management
activity can be significantly underestimated if the fully burdened costs are not correctly captured.

Fnllv burdened costs are comnosed of direct and indirect costs. Thev do not include costs for

LA A e ] Gl WA MEpruiiees WL SRl W D LI W VU LS. AWy WU LIV ARV W OAVSR

such things as buildings, storage bunkers, landfills, etc.
A fully burdened cost is usually composed of three general categories:

1. Direct: Labor and nonlabor costs that are attributable to a specific waste man-
agement activity and are incurred only during the performance of the
activity.

2. Indirect: Costs that are not specifically related to the performance of the task, but
must be allocated to perform the task.
3. G&A: General and administrativ

Table 2 displays examples of cost elements typically included in direct, indirect, and G&A
costs for labor categories and material procurements.

It is important to understand that not all indirect waste management costs are captured using
this approach. Some sites have activity data sheets that directly fund specific waste management

activities such as databases, engineering services to WM, facility costs, etc. Since these activities
are not necessarilv assioned to a direct waste nrocessine activity it i verv difficult to determine the

Bl L LW WDGRR ] SnSdpiaee M G WAl TGOV VWO lisn, GweiVALY 38 A5 Vel Y WIisdl 03 WeeLhed ddidi M

volume dependent fraction of such costs.

Tahla 2 (Cnct comnnnente nf activity hacad rncting
7 SIMFIW Saa S A wulyuuuln.a L ﬂ\tll'll! LWl wuuus.
Direct Indirect G&A
Labor Labor burden G&A labor
Engineer, supervisor, technicians + Employee direct » Management
benefits
Equipment operators, truck drivers » Employee overhead + Administration
¢ Chemists and other directly charged + Finance
to activity
Nonlabor Material Burden
» Maieriais purchase cost (drums, + Procurement overhead
packing, etc.)
» Contract services (offsite treatment « Warehousing

or disposal)




4.3 Data Collection and Reporting

The approach developed for collecting and reporting data from DOE's waste management
activities consists of four steps:

1. Identifying and prioritizing waste types, treatability groups, and/or operational variances

2.  Developing sequential work tasks for each waste type by treatability group and/or
operational variance

3. Developing narrative descriptions of each activity
4. Developing unit costs for each activity.
4.3.1 Identify and Prioritize Waste Streams

The 11 waste types defined for inclusion in the AWMC project are shown in Table 3. The
first nine of these waste types are defined in Annual Report on Work Generation and Waste
Minimization Progress. The tenth waste type was established for liquid waste, and the last was
intended to capture any unique wastes that might be present at a particular facility. Again, this
effort was intended to capture the cost of waste management activities for routinely generated
wastes; costs for environmental remediation/restoration, decontamination and decommissioning,
and legacy wastes are not included in these costs.

4.3.2 Trestability Groups and Operational Variations

Waste treatment typically involves either a volume reduction such as incineration, or a
volume increase such as grouting. Operational variations typically involve different methods of
handling waste, such as packaging, analysis, characterization, etc. These different treatability
groups or operational variations have different costs. While there are many different possible
treatments and operational variances, there were relatively few common to more than one or two
facilities. Only those treatability groups or operational variances that accounted for greater than
10% of the total volume, or 10% of the cost for that waste type, were reported. Each treatment

Table 3. Waste types.

Waste type (radiological) Waste type (nonradiological)
High-level waste (HLW) RCRA hazardous
Low-level waste (LLW) Toxic Substances Control Act (TSCA)
Mixed low-level waste (MLLW) Non-RCRA hazardous (State Hazardous)
Transuranic (TRU) Sanitary
Transuranic mixed (TRUM}) Liquid and other




method or operational variance was defined as a separate sequence of tasks, and reported with

Aifft, # et Tahla A ¢h P ili 3 v
different costs. Table 4 shows examples of treatability groups and operational variances that were

reported. Initial guidance was provided to the sites to break a few waste types into treatability
groups that were thought to be common to all sites. These are shown in Figure 1.

Table 4. Examples of treatability groups and operational variations
Incineration Compaction Solidification Evaporation
Treatability groups Encapsulation
Operational variations Contact vs. remote handled

Drum vs. box vs. crates
Disposal vs. storage

4.3.3 WM Activity Flow Diagrams

A critical component to developing activity based costs was the development of activity flow
diagrams. Activity flow diagrams are charts that identify sequential, discrete activities required to
complete a waste management task. Each flow diagram began with the generators’ declaration
that a material is waste and ended with the final disposition of the waste material. This included
actions that were required, even if they currently are not occurring, [e.g., Waste Isolation Pilot

Dln=d ALTDD i T
Plant {WIPP) disposal of TRU/TRUM]. Each block represented a single activity. A separate

flow diagram was developed for each significant waste stream. The discrete activities were
defined in a way that costs for labor and material could be assigned to each activity. Site-specific
flow diagrams are displayed by waste type in Appendices C through H.

4.3.4 Activity Narratives and Costs

A narrative was developcd for each activity based flow diagram. These narratives are
I PRSI ey | meemliindn tlan onmamn ~AF thhn cishhemidiad

unpundm. to undersiand and evaluaic the 3COpE OL the submitted cost data. Costs were Pr
for each activity based on a unit quantity of generated waste.

Costs were rcported on the common volume unit used in handling the waste. Radioactive
wasie was l:yplcauy répﬁﬁeu on the basis of volume, e. g., cubic meiers, a drum, a B-42 box, etc.
Nonradioactive waste were handled in 5-gal cans, drums, etc. Offsite processing costs for
hazardous wastes were generally reported on a weight basis, such as kilograms. Density

conversions were provided by the sites to allow for weight to volume conversions.

Volume change ratios were provided for wastes that undergo a volume change during an
activity. For example, compaction may change the density from 8 Ib/t? to 32 Ib/ft®, which is a
volume change ratio of 4:1. In addition, packing inefficiencies were accounted for if waste is
overpacked after compaction, e.g., 10% void volume. Ali handling and treatment activities were
described in sufficient detail to allow the investigator to assess completeness of the data. For
example, if a survey was performed, who performed the survey? What tasks were involved?
What was the purpose of the characterization and what method was used? Table 5 lists examples

of discrete activities.

10



Low-evel
Waste Type
Treatabiiity Groups '
Contact-
handied
Compactib Non- -
mpactible compactible Incinerable
Operational

Variances

R94 1352
. Figure 1. Example of type, treatability group, and operational variance.

Table 5. Reference activity descriptions.

Characterization Front-end Documentation/data
activities Treatment handling base management Disposal

X-Ray or real-time Low density Sorting for thermat  Tracking waste Waste

radiography (RTR) compaction treatment movement Acceptance
Criteria (WAC)
compliance
verification

Automated package High density Segregation for Regulatory Repackaging for

assay compaction recycle compliance disposal

Weight Incineration Clean waste WAC compliance Grouting

segregation documentation
Dose rate Metal melting for Size reduction DOE reporting

recycle

Visual container Chemical State reporting
inspection decontamination

Surface contamination C0, decontamination Transportation
survey manifesting
RCRA compliance Soil washing

sampling & analysis

Geli isotope assay Vitrification

Truck survey Grouting

Vehicle release survey

Other physical/chemical/
visual

11



Cost data provided for each activity included the number of hours for each labor category
and hourly rates. This will be discussed in more detail in the results section of this document.
Sites were asked to provide only the time required to complete the task. Consequently, an
evaluation of efficiency or productivity cannot be performed.

All direct material, such as containers, packing, grouting, etc. used in a task were reported
for each activity. Where possible, the cost of one unit and the number of units consumed in the
activity were included. Again, both raw and fully burdened costs were reported. However, if the
material burden is already included in the burden on labor, it was not counted again in the
material burden.

4.4 Cross-Complex Analysis

Data received from participating sites were analyzed to determine the range of unit cost for
each waste type. Unit costs by waste type and/or treatability group were derived using the cost
data provided by each participating sites. In addition, a unit cost per activity within a treatability

group was determined. If costs were provided for a treatability group that differs in operational
practice, an activity unit cost was derived based on that difference. For example, sites use both
barrels and B-25 boxes for packaging low-level waste-contact handled (LLW-CH). The unit costs

can potentially differ significantly between the operational practice of using barrels or boxes.

12



5.0 RESULTS

Avoidable waste management cost data were received from six sites. These sites are shown
in Appendices C through H. Each site provided activity based flow diagrams, a corresponding
narrative describing each discrete sequential activity, and the associated labor and materials costs.

A site-specific unit cost was determined for each waste type or treatability group. The unit
cost data, with the annual volume were used to calculate the weighted average unit cost. The
weighted average represents a reasonable cross-complex value by waste type. These data were
compared to the FY93 data to assess improvement in the overall consistency and quality of the
cost data. The following sections discuss the results of these analyses. Results are presented by

waste type in the following order:

1. LLW
2. MLLW
3. TRU
4. TRUM

5. Resource Conservation and Recovery Act (RCRA) Hazardous
6. State Hazardous
7. -TSCA

8.  Sanitary.

5.1 AWMC Site Participation

There are over 200 sites within the DOE Complex that generate one or more of the nine
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on Waste Generation and Waste Minimization Progress, 1991-1992 implemented a threshold
reporting criteria. The AWMC group adopted a similar approach for selection of AWMC sites.
They focused on collecting cost data from sites representing a significant fraction of the largest
generators of each waste type, with the radiological waste types as the priority. The following
sites agreed to support the AWMC data collection.
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« RFETS
« SRS

Each site was provided a copy of the draft reference manual describing the activity based
costing approach.

Waste type volumes from the 1992 Annual Report were used as a basis to estimate the
percentage captured in the FY 94 AWMC data collection effort. This is shown in Figure 2 for
radioactive wastes including: LLW, MLLW, TRU, and TRUM. Figure 3 shows similar
information for the nonradiological waste types including RCRA, State Hazardous, TSCA, and
sanitary.

Typically, radioactive waste types have substantially higher unit costs when including costs for
MLLW and TRU/TRUM disposal. The relative waste type ranking by unit cost (highest to
lowest) is as follows:

. TRU/TRUM > MLLW > LLW >> RCRA Hazardous > TSCA > State Hazardous
> Sanitary.

The goal of capturing at least 80% of the high unit cost waste types was met in all radio-
logical waste except for MLLW. The results show that an increased focus on MLLW and the
nonradioactive waste types is needed for FY95.

5.2 Site Response

Participating sites were asked to provide data for the highest unit cost and highest volume
waste types at their individual site. Data were obtained from six pilot sites for seven different
waste types. Five of the waste types were further broken into treatability groups or operational
variations yielding a total of 10 waste streams. Table 6 shows the waste types and which sites pre-
sented data for them. All site references have been omitted to address concerns expressed by site
participants regarding disclosure of business sensitive information.

5.3 Low-Level Waste

Low-level waste is the only waste type for which treatability groups and operational
variations were identified. For the FY93 data only three groups could be distinguished: contact
handled, remote handled, and liquid. Because the data received in FY94 is much more detailed,
three operational variations were identified, one of which has three different treatment types, as
shown in Table 7.

Figure 4 shows the range of costs for FY93 (1,137 to $5,829 per cubic meter) and for FY94
(367 to $3,166 per cubic meter). This represents a 48% reduction in the range of costs. One
reason for this reduction is that activity based costing requires a site to first delineate every
activity required to accomplish a particular task and then to assign costs to those activities.
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Figure 2. Captured cost data for radiological waste types.
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Figure 3. Captured cost data for nonradiological waste types. R94 1355

Table 6. Waste types for which cost data were received.

Waste stream Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Total
LLW-CH X X X X X 5
LLW-RH X X 2
LLW-Liquid X X 2
MLLW X X 2
TRU X X X 3
TRUM X X X 3
RCRA Haz X X 2
State Haz X 1
TSCA X X X 3
Sanitary X X X 3

15



Table 7. Number of sites reporting LLW treatability groups.

Low-level waste treatability groups Number of sites
Contact handled, untreated 4 sites
Contact handled, compacted 3 sites
Contact handled, incinerated 2 sites
Remote handled, untreated 2 sites
Radioactive wastewater 2 sites
6,000 6,000
5,000 5,000
4,000 4,000
a a
E 3,000 £ 3,000
& é
2,000 2,000
1,000 1,000 m
XL
0 0
LLW-CH Untreated compacted incinerated
1993 data 1994 data
RO4 1358

Figure 4, Comparison between LLW-CH solid waste data FY93 and FY94.
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Another advantage of the improved approach to gathering and reporting cost data is the
ability to estimate equivalent treatment costs. An example of this is Site 1, which treats all low-
level waste. However, because they provided costs for each treatment type, it is possible to
estimate what an untreated low-level waste would cost. This is done by subtracting the treatment
costs and adjusting subsequent storage and disposal costs for the different volumes that would be
present for untreated waste. It is important to remember that this is only an estimate and does
not represent actual operation at Site 1. It does however, provide an additional point of
comparison with the other four sites that do have untreated waste. These data were used with
the other LLW-CH untreated cost data to compare FY93 and FY94 results. Table 8 shows the
cost data by site for LLW-CH. '

Table 8. Low-level contact handled untreated cost data by site.

LLW-CH untreated Unit cost Volume [m?]
Site 1 (calculated) 1,742 3,570
Site 2 3,040 691
Site 3 709 6,690
Site 4 367 1,080
Site 5 3,166 2,644
Weighted Average 1,569

The cross-complex data analysis for untreated LLW-CH yields a weighted average of $1,479
per cubic meter. Among the reasons for differences in waste management costs for similar wastes
are:

+  Differences in what comprises an activity. For instance, does an assay consist merely of
a swipe, or is a full radiological analysis required? Is waste disposed of in a simple
trench or is engineered storage or grouting required?

. Different labor mixes and hours for similar activities.

. Different burden rates.

»  Economy of scale, i.e., large generators typically have lower per unit costs than small
generators.

Data gathered by activity based costing also allows for a comparative evaluation of waste
management operations within a site. Costs for compaction and incineration at the relevant sites
are summarized in Tables 9 and 10. The cost estimated for Site 1 for untreated waste ($1,742 per
cubic meter is higher than for either compaction (3715 per cubic meter) or incineration
($1,016 per cubic meter). This is because the unit cost for disposal is high. Therefore, there is a
cost savings for treatment by incineration or compaction.
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Table 9. LLW-CH treated by compaction.

LLW-CH compaction Unit cost [$/m®) Volume [m?]
Site 1 715 535
Site 2 NR
Site 3 713 4,361
Site 4 889 108
Site 5 : NR
Weighted average 717

Table 10. LLW-CH treated by incineration.

LLW-CH incineration Unit cost [$/m°] Volume [m?]
Site 1 1,016 3,568
Site 2 NR
Site 3 NR
Site 4 1,410 862
Site 5 NR
Weighted average 1,093

In contrast, Site 4 shows a lower cost for their untreated waste than for either treatment
process, because they use an existing onsite disposal facility, which is an inexpensive disposal
method. So, despite the volume reductions for treatment, the cost of treatment overwhelms the
savings in disposal costs. Site 3 shows a middle ground, where the costs for both untreated and
compacted waste are nearly the same, implying that the increased cost for compaction is offset by
the decreased cost of disposal.

LLW-RH

The 1994 costs for low-level waste-remote handled (LLW-RH) show a wider spread than the
1993 data ($1,973 vs. $212), as shown in Figure 5. Analyzing these differences is difficult since
only two sites reported this type of waste. Site 3 cost data yields a unit cost of $1,280 based on
the management of 850 m>. Site 5 cost data yield $3,253 based on 3 m® of LLW-RH. There is

insufficient information to explain the range for LLW-RH.
Liquid LLW

Cost data for liquid waste processing was provided by two sites. Costs were derived for
treatment of the liquid including a cost per gallon for processing and a cost per cubic meter for
the management of secondary sludge produced from the process. As seen in Figure 6, the costs
show fairly good agreement between the two sites, which is supported by the fact that their wastes

SELWF VY l-ull.lJ' Evv‘-‘ At Wwisswily LRFRTT RIS BRI S

undergo similar sequences of activities. The difference in the unit cost per gallon is the volume
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Figure 5. Comparison of LLW remote handled data FY93 and FY94.
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Figure 6. Low-ievel liquid radwaste costs for wastewater processing and secondary sludge disposal.
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of radioactive wastewater processed is attributed to the volume and chemical nature of the
wastewater. Site 1 processes a total of 70 million gallons a year, while Site 5 processes 5.6 million
gallons per year, which is a factor of 12 difference. Even though Site 1 processes 12 times the
volume of wastewater that Site 5 processes, the unit cost per gallon is only a factor of three
greater. Site 1 generates 208 m® of sludge per year while Site 5 generates 45 m® of sludge per
year. Since sludge is generated from the removal of dissolved ionic species, this would suggest
that Site 1 processes a large volume of relatively pure (low ionic content) wastewater.

5.4 Mixed Low-Level Waste

Three sites provided data for mixed low-level waste (MLLW). The cost data provided did
not include a cost for MLLW disposal, though clearly, the cost of MLLW disposal waste manage-
ment activities is not zero. They are committed unavoidable expenditures to be incurred
sometime in the near future. The challenge was to determine a basis for estimating associated
costs. The best available data on the future costs for disposal of MLLW was found in work
completed to support the Programmatic Environmental Impact Statement (PEIS).

The PEIS project has developed cost information for the DOE Office of Environmental
Management regarding the cost of waste management facilities for LLW, MLLW, and TRU waste
types. The following interim reports have been published for MLLW and TRU:

o  EG&G-WM-11274, Interim Report: Waste Management Facilities Cost Information for
Transuranic Waste, June 1994

o  EG&G-WM-10962, Interim Report: Waste Management Facilities Cost Information for
Mixed Low-Level Waste, March 1994.

These documents present the interim work on the planning level life cycle cost estimates for
future waste management activities and facilities (accuracy of plus or minus 30%). The report
covers treatment, storage, and disposal facilities that will be needed for the management of alpha
and nonalpha mixed low-level radioactive waste streams. The waste management facility
information has been divided into several distinct modules, which can be linked to evaluate
different treatment, storage, and disposal alternatives. The AWMC team conciuded that the
available: PEIS cost information would provide the best basis for estimating committed, but yet to
be incurred, waste management costs.

5.4.1 Basis for MLLW Disposal Unit Cost

The PEIS cost information provided several disposal options for the final disposition of
MLLW: '

«  Engineered disposal
o  Shallow land disposal
«  Silo disposal

«  Bore hole disposal.
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The core group chose engineered disposal as the basis for estimating MLLW disposal unit
costs. Since the PEIS cost information is a function of capacity, a base assumption was required
to estimate a unit cost for MLLW disposai for the AWMC method. The team selected a
20,000 m? capacity disposal site as a conservative cost basis. The total life cycle costs as a
function of varying disposal capacity are shown in Appendices A and B. The waste volume
dependent unit costs for MLLW engineered disposal is estimated to be $7,070 per cubic meter.
This unit cost was used for site-specific MLLW analyses.

Table 11 shows the data used to determine the weighted average cost of $10,992 per cubic
meter. The range of the data was reduced by 80% between FY93 data and FY94 data for
MLLW. This substantial decrease in the data range is attributed to the fact that the sites
providing more detailed information used the activity based flow diagraming and costing approach.
The results are graphically shown in Figure 7.

Table 11. MLLW unit cost results.

AWMC site Unit cost [$/m?) Annual quantity disposed [m’]
Site 2 10,198 230
Site 5§ 15,023 45
Weighted average 12,099
30,000 30,000
25,000 = | 25,000
20,000 20,000
ag &
§§15'°°° 5 15,000 :[
10,000 10,000
5,000 5,000
Y] 0 -
MLLW MLLW
1993 data 1994 data
R84 1362

Figure 7. Comparison between MLLW data FY93 and FY94.
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55 TRU

Many sites did not report projected WIPP disposal costs for TRU and TRUM costs. While
there is great uncertainty regarding the potential unit cost for disposal at WIPP, it is certain that
the unit cost will not be zero. Site 3 provides a unit cost of $35,000 per cubic meter for WIPP
disposal. This unit cost was used in the site-specific determination of TRU and TRUM avoidable
waste management costs. This cost does not include WIPP WAC compliance and transport to
WIPP. Table 12 presents the unit cost data for the three sites submitting cost for TRU waste.
The range of the cost data was reduced by 68% for all sites reporting in FY93. The results for
TRU costs are graphically shown and compared to FY93 data in Figure 8. The higher unit cost is
attributed to the inclusion of the WIPP disposal cost.

Table 12. TRU unit cost results.

AWMC Site Unit Cost [$/m°) Annual Quantity Disposed [m®]
Site 2 40,137 8.5
Site 3 47,992 425
Site 5 48,015 47
Site 6 49,695 140
Weighted Average 48,267
50,000 50,000
45,000 45,000 I
40,000 40,000
35,000 I 35,000
__ 30,000 30,000
E E
H 25,000 s 25,000
20,000 20,000
15,000 n " 15,000
10,000 10,000
5,000 5,000
0 0
TRU TRU
1993 data 1994 data

R94 1363

Figure 8. Comparison of TRU waste cost data FY93 and FY94.



For the TRU waste type, none of the sites reporting data indicated that TRU waste is being
treated before storage. All sites currently package and store TRU waste. If TRU waste disposal
at WIPP is valued at $35,000 per cubic meter and if WIPP closure will be based on volume and
not total curies, then there may exist an avoidable cost by reducmg the quantity of TRU waste
using technically viable treatment options, recycling, or reusing.

5.6 TRUM Wastes

Three sites reported TRUM waste. None of these sites currently treat TRUM, which may
be a reqmrement in the future to meet a WIPP disposal criteria after RCRA licensing of the
facility. Table 13 shows a summary of the unit cost data for TRUM. The weighted average
increased from $36,470 in FY93 to $45,386 in FY94. The range of cost data increased from
$3,000 to $5,839, which is less than 10% of the weighted average unit cost.

Table 13. TRUM unit cost results.

AWMC site Unit cost [$/m°] Annual quantity disposed {m°]
Site 1 41,844 65
Site 2 40,620 6
Site 5 46,458 242
Weighted average 45,386
50,000 50,000
45,000 45,000 I
40,000 40,000
'l"
35,000 wlkr 35,000
_. 30,000 _. 30,000
E E
§ 2500 S 25000
20,000 T—— 20,000
15,000 15,000
10,000 10,000
5,000 5,000
0 0
TRUM TRUM
1993 data 1994 data
R94 1364

Figure 8. Comparison of TRUM cost data FY93 and FY94.
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5.7 RCRA Wastes

Sites 2, 3 and 5 reported RCRA wastes. The unit cost for Site 2 was §16 per kilogram, for
Site 3 was $48 per kilogram, and for Site 5 was $24 per kilogram. This was based on 36,514 kg
for Site 2, 71,114 kg for Site 3, and 83,217 kg for Site 5. Figure 10 shows the comparison of cost
data for FY93 and FY94. The results show a decrease in the range of cost data. However, since
the number of participating sites is limited, the investigators do not consider this representative of
a cross-complex unit cost range.

200 200
180 180
160 160
140 140
__ 120 __120
S 100 £ 100
80 T 80
60 60
40 40

20 20 * &
0 0

RCRA RCRA
1993 data 1994 data
R94 1365
Figure 10, Comparison of RCRA cost data FY93 and FY%4

5.8 State Hazardous

Only Site 5 submitted cost data for State Hazardous waste. The unit cost was $10 per
kilogram based on 402,438 kilograms of waste.

5.9 TSCA Wastes

TSCA wastes are those wastes defined under the Toxic Substances Control Act (TSCA).
Sites 2 and 5 provided unit cost data of $11 per kilogram and $13 per kilogram, respectively.
These two sites represent less than 35% of the total TSCA waste generated by DOE sites.

Figure 11 shows a decrease in the range of cost data between FY93 and FY94. The data

shown for FY94 cannot be considered a representative cross-complex range for TSCA waste due
to the small numbers of sites submitting data.

5.10 Sanitary Wastes

Even though all six sites generate sanitary wastes, costs were received from only three. It is
interesting to note that the comparison between FY93 and FY94 cost data, while showing a
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Figure 11. Comparison of TSCA cost data FY93 and FY94.

smaller range of data, shows a higher unit cost. This is attributed to more complete reporting of
cost data using the activity based approach. Table 14 shows the unit cost data by site.

5.11 Summary of Resuits
A summary of the results from all waste types is shown in Table 15.

Table 14. Sanitary waste unit cost data.

Sanitary Unit cost [$/metric tons] Mass [metric tons)
Site 1 1,700 54,550
Site 2 1,521 3,223
Site 3 NR
Site 4 NR
Site 5 1,919 3,266
Weighted average 1,702
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Table 15. Summary of all waste type cost data.

Waste type/treatability group Wgtavg [S] Median [S/unit]  High [$/unit] Low [$/unit]
Low level: [$/m?]
Contact handled—untreated 1,569 1,742 3,166 357
Contact handled compacted ni 715 889 713
Contact handled incinerated 1,003 1,213 1,410 1,016
Remote handled 1,287 2,267 3,253 1,280
Liquid treatment
Wastewater {$/gal] 1.08 0.33
Sludge [$/m3] 1,213 986
Mixed low level [$/m3] 10,992 12,611 15,023 10,198
Transuranic, [$/m3] 48,267 47,992 53,739 40,137
Mixed TRU, [$/m?) 45,386 41,844 46,458 40,623
RCRA, [$/kg] 32 20 48 16
State hazardous, [$/kg]
TSCA, [$/kg] 13 12 13 11
Sanitary, [$/metric ton] 1,702 1,700 1,919 1,521
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6.0 CONCLUSIONS

As seen in the data received from the six sites, the range in costs was lower for all but one
waste type. This held true for both radiological and nonradiological wastes, though the data
provided by the six sites for nonradiological waste encompassed a smaller percentage of the total
generated within DOE than did the radiological. The bottoms up approach used in activity based
costing provides a more complete and systematic system for gathering cost data. The sites
involved in providing costs for this FY94 effort were more confident in their data using this
approach than the rather hit or miss method used in the FY93 effort.
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Appendix A:
Site Selection Criteria and Estimation of
MLLW Disposal Costs

A-1.0 SITE PRIORITIZATION INFORMATION BY WASTE TYPE

1

The ranking of sites by waste type are shown for low-level waste (LLW)
mixed low-level waste (MLLW), transuranic (TRU) waste, and
transuranic mixed (TRUM) waste in Figures A-1 through A-4.

Tables A-1 through A-4 show the total waste generated in 1992, a

running total, and a percentage of the running total.

Table A-1. 1992 site prioritization data for low-level waste {(LLW).
LLW volume Running total Percent of
DOE facility [m3] [m3) running total

SRS 12,442 12,442 37.1
Oak Ridge Y-12 5,711 18,153 542
Oak Ridge National Laboratory 2,687 20,840 62.2
{(ORNL)

LANL 2,336 23,176 69.2
Hanford Site 2,291 25,467 76.0
Oak Ridge K-25 2,151 27,618 B2.4
Idaho Chemical Processing Plant 1,612 29,230 -87.2
INEL 1,077 30,307 90.4
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Figure A-1. Low-level waste site prioritization.
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Table A-2. 1992 site prioritization data for mixed low-level waste (MLLW).
MLLW Running total Percent of
DOE facility volume [m?] [m3] running total

Energy chhnolbgy Engineering 645 645 26.8
Center (ETEC)
Oak Ridge Y-12 Plant | 481 1,126 46.8
Hanford Reservation 440 1,566 65.1
RFETS 440 2,006 83.4
INEL 93 2,099 87.3
LANL 81 2,180 90.7
Idaho Chemical Processing Plant 70 2,250 93.6
(ICPP)
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Figure A-2, Mixed low-level site prioritization.
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Table A-3. 1992 site prioritization data for TRU waste.
TRU volume Running total
DOE facility [m3) fm?] Percent of running total

SRS 564 564 76.2
Hanford Reservation 122 686 92.7
LLNL 19 705 95.3
ORNL 16 721 974
RFETS 10 731 98.8
ANL-East 5 736 99.5

A-5



Figure A-3. TRU waste site prioritization.
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Table A-4. 1992 site prioiitization data for TRUM waste.
TRUM volume  Running total  Percent of running
DOE facility [m?] [m?] total
LANL 50 50 58.1
Hanford Reservation 16 66 76.7
RFETS 12 78 90.7
SRS 6 84 97.7
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Figure A-4.
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Figures A-5 through A-8 provide information used for the prioritization
of sites generating nonradiological waste streams. These data were
extracted from the Annual Report for volumes generated during 1992.
The waste streams included are:

« RCRA

¢ State hazardous

« TSCA

« Sanitary.

RCRA Waste

Table A-5 shows that the addition of Lawrence Livermore National
Laboratory (LLNL), Pantex Plant, Kansas City Plant, ETEC, Pinellas,
Sandia National Laboratory-NM and Nevada test site in the data

collection effort would capture greater than 80% of the RCRA waste
generated.



State Hazardous Waste

The data provided in Table A-6 show that the addition of Pantex Plant,
Sandia National Laboratory-NM, and Kansas City Plant would capture
80% cf the data for State Hazardous waste. These sites will be

recommended for inclusion in the FY95 effort.

TSCA Waste

Table A-7 shows that the addition of Kansas City Plant, Brookhaven
National Laboratory, Sandia National Laboratory-NM, Stanford Linear
Accelerator Center (SLAC) and Hanford site would capture greater
than 80% of the TSCA waste generated throughout the DOE Complex.

Sanitary Waste

Table A-5. 1992 site prioritization data RCRA waste.
DOE facility RCRA (kg) Running total Percent of total
Oak Ridge Y-12 Plant 840 840 20.9
LLNL 653 1,493 372
Pantex Plant 423 1,916 418
Kansas City Plant 396 2,312 57.6
ETEC 205 2,517 62.7
Pinellas Plant 160 2,677 66.7
Los Alamos National Laboratory 153 2,830 70.5
SNL-New Mexico 147 2,977 74.2
INEL 139 3,116 71.7
Nevada Test Site 9 3,212 80.1
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Figure A-5. RCRA hazardous waste site prioritization.
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Table A-6. 1992 prioritization data for state hazardous waste.
DOQE facility State Haz. (kg) Running total Percent of total
Pantex Plant 3,617 3,617 48.0
Los Alamos National Laboratory 1,284 4,901 65.0
Hanford Site | 541 5,442 722
SNL—New Mexico 346 ‘ 5,788 76.8
Kansas City Plant 304 6,433 854
LLNL 269 6,702 88.9
ETEC 246 6,948 92.2




Figure A-6. State Hazardous site prioritization.
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Table A-7. 1992 site prioritization for TSCA waste.
DOE facility TSCA (kg) Running total Percent of total
Kansas City Plant 531 531 26.1
Oak Ridge K-25 Site 334 865 425
Los Alamos National Laboratory 276 1,141 56.0
Brookhaven National Laboratory 167 _ 1,308 64.2
Sandia National Laboratories—NM 128 1,436 70.5
Stanford Linear Accelerator Center 110 1,546 75.9

Hanford Site 110 1,656 81.3
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Figure A-7. TSCA waste site prioritization.
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Table A-8. 1992 site prioritization data for sanitary waste.
Sanitary Running total Percent of
DOE facility [metric tons) [metric tons] total
Savannah River Site 9,612 9,612 12.5
Nevada Test Site 9,551 19,163 25.0
LLNL 7,570 26,733 348
Hanford Site 7,263 33,996 443
Oak Ridge Y-12 Plant 6,188 40,184 524
Idaho Chemical Processing Plant 5,536 45,720 59.6
Argonne National Laboratory—East 4,746 50,466 65.8
Los Alamos National Laboratory 3,232 53,698 70.0
Kansas City Plant 3,199 56,897 74.2
Rocky Flats Plant 2,254 59,151 771
North Las Vegas Facility 1,890 61,041 79.6
Oxnard Facility 1,832 62,873 82.0
Argonne National Laboratory—West 1,522 64,395 83.9
Sandia National Laboratories—CA 1,347 65,742 B5.7
Waste Isolation Pilot Piant 1,225 66,967 87.3
Fermi National Accelerator Laboratory 1,013 67,980 88.6
Oak Ridge National Laboratory 1,002 68,982 89.9

A-11



Figure A-8. Sanitary waste site prioritization.
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Appendix B

Estimate of MLLW Disposal Costs Using
PEIS Cost Information
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Appendix B:
Estimate of MLLW Disposal Costs Using
PEIS Cost Information

The PEIS cost information provided several disposal options for the finat

Aicemrmnitimee ~F RAT T 11S.
GIMFODBILILLL U1 IVALAL VY.,

+ Engineered disposal

Shallow land disposal

Silo disposal

Borehole disposal.

The core group chose engineered disposal as the basis for estimating
MLLW disposal unit costs. The module consists of engineered disposal
units that are based on the Iilinois LLW disposal module design. This
design uses earthened concrete engineered barriers. The unit operations
include receiving inspected drums, placing the drums into concrete
canisters, and constructing the disposal units that will house incoming
concrete waste canisters. Disposal unit construction includes foundation,
leachate collection system, concrete vaults, and earth covers. Disposal

modules are constructed as disposal capacity is required.

Cost information for an engineered disposal facility was developed for

the following as a function of disposal capacity:

+ Preoperation full-time equivalent (FTE) labor



* Decommissioning & Decontamination (D&D) FTE labor

« Facility construction labor

» Operations and Maintenance (O&M) FTE labor (1 year)

+ O&M costs (10 years)

+ Preoperations costs

D&D costs.

L]

Figure B-1 shows the distribution of all preoperation costs, O&M costs, D&D

aL 11 L L Ow-1vd L Loy =

costs, and facility construction costs.

Figure B-1. Distribution of MLLW disposal facility costs with total capacity of
40,000 m>.

D&D (5%)

Facility const. {29%)

Preoperation (30%)

O&M (36%)
R94 1372

It was assumed that the Preoperation and D&D labor costs are not
waste volume dependent costs. These costs would be incurred and
relatively insensitive to the capacity of the MLLW disposal facility. The
only costs that the AWMC team considered volume dependent are the
O&M costs and facility construction costs. This seems reasonable since

Lt
nc al

posal modules are constructed on an as needed basis during the
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operating life of the facility. The base assumption is that when waste is
reduced, the number of required modules is reduced, and therefore, the
facility construction and O&M costs are reduced and concluded to be

volume dependent.

Since the PEIS cost information is a function of capacity, a base
assumption was required to estimate a unit cost for MLLW disposal for
the AWMC method. The team selected a 20,000 cubic meter capacity
disposal site as a conservative cost basis. Table B-1 shows the total life
cycle costs as a function of varying disposal capacity. The waste volume

dependent unit costs for MLLLW engineered disposal is estimated to be

$7,070 per cubic meter.
Table B-1, MLLW engineered disposal facility life cycle costs.
Total capacity (m®) 20,000 40,000 100,000
Facility construction ($M) 62.38 112.51 262.88
O&M (10 years) ($M) 79.02 101.09 167.27
Preoperation ($M) 65.31 71.74 . 91.04
D&D ($M) 10.94 14.61 25.60
Total ($M) 217.66 299.94 546.79
Total life cycle ($M) 222 305 554
Unit life cycle ($/m%) 11,123 7,635 5,543
AWMC estimate ($M) 141 214 430
Unit variable cost ($/m®) 7,070 5,340 4,302
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Appendix C:

WM Activity Narratives and Flow Diagrams

Activity 0.

SITE 1

LOW-LEVEL WASTE: CONTACT HANDLED: COMPACTED

AND INCINERATED

Note: Site 1 treats all LLW. Approximately 15% of its solid LLW is compacted,
and approximately 90% of the waste returned from offsite incineration to storage.
Because these splits in processing were not treated as separate flow diagrams, an
additional table, Table C-2, had to be developed to determine the average
avoidable cost. The waste in storage will have a disposal cost sometime in the

future. To accommodate this, a disposal cost equal to the current disposal cost at

Generator Declares Material Waste

Activity 1.

This waste stream comprises typical solid LLW; both untreated and treated wastes
may go to either long-term storage for ultimate disposal offsite or for disposal at
the solid waste storage tumulus (decision is a function of radionuclide content and

concentration).

Waste Packagit_lg

technicians, sampling technicians, and chemical analysts all spend some time
during the filling of the container. The costs for this activity are based on the

equivalent amount of waste that would fill 90% of a B-23 bin.

C3



Activity 2. Documentation Management

The generator prepares the documentation to have the box picked up.

Activity 3. Verify Characterization and Labeling

The operator ensures that the container is properly closed and affixes the

appropriate labels.

Activity 4. Transport to Compactor

An operator and truck driver working together each spend an average of 1 hour
per box, transporting it to the compactor. (Only 15% of the waste stream is

compacted.)

Activity 5. Compact Waste and Repackage

Only 15% of the waste is compacted. The waste is compacted into a B-25 box.
The equivalent of five B-25 boxes is compacted to fit into one B-25 box, which
has an interior capacity of 82 cubic feet. Boxes cost $450/each. A radiation

technician performs monitoring as part of the compaction process.

Activity 6. Radiological Survey

Some boxes receive additional radiological monitoring from a nondestructive
analysis technician (NDA tech.) with assistance from an operator. Although not
every box is done, the effort averages 1 hour of operator time and 3 hours of

NDA technician time per box.

9
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Activity 7. Storage
All boxes, whether or not they were compacted, are placed in interim storage
until a shipment is prepared. Placing each box in storage takes the operator an
average of 1 hour.
Activity 8. Stage for Offsite Transportation
Removing boxes from interim storage and loading them on the truck for offsite
chinmant talrar an Anaratne an avaracas AF D hasiee e s
OLILLFIIILL LAnLS Gal Ul-"ulﬂl.\..ll dajll avelags Ul L4 HUULD P‘al LA
Activity 9. Prepare Shipping Papers
Shipping papers are prepared by a clerk and waste engineer.
Activity 10. Transport to Offsite Treatment
The boxes are then shipped offsite, requiring 1.5 hours of truck driver time and
$10 in vehicle costs (shown as part of Activity 9).
Activity 11, Offsite incineration
The boxed waste is treated by an offsite contractor who charges $8,000 per box.
Activity 12. Transport to Storage
A truck driver transports, unloads, and places the waste in long-term storage.
Activity 13. Storage Inspection and Maintenance

The stored waste is inspected periodically by a radiation technician and an

operator with assistance



Activity 14, Disposal

Approximately 1,200 cubic feet per year of waste is placed in a tumulus vault,
which costs $2,500. Radiation technicians, operators, truck drivers, data clerks,

and riggers are all involved in placing the box in the vault for final disposal.

0
o



Figure C-1.
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Annual Quantity Generated: 1568 m'
Arnswal Quantity Disposed: NS6m’
T.ABOR NONLADOR
1D} ACTIVITY DESCRIPTION|] Basis { Volume Labor Type Qty.| Time § Raw Rate Nonlabor items | Qty.| Burdened Tolal by Activity | Cumulstive
Change (hrs) | Rate | Burdened (3] Activity ($) | Cost ($/m’)] Total (S/m’)
Rat l‘hL -—Ml-‘
Generator Declares Material
0 30
Waste
Generator 1 1 }28 397 B-25 Box 1 $450
1 |Waste Packaging B-25 Box i1l Rad Tech. 1 0.3 23 531
" [Sampling Tech. 1 | o1 | $30 $105
Chem. Analyst 1 0.5 $30 $105 $634 $302 $102
2 |D tation Manag, t | B-25 Box bl |Generator t 0.3 $28 $97 529 $14 $315
y |Verily Chancterizationand | 5 por | 11 [Operator t | os | 59 $64  {Micellancous 1 $10 s42 $20 5136
Labeling
4 | Transport to Compactor B-25 Box I:1  [Operator 1 1 $19 $64
Truck Driver i 1 315 364 $129 361 $197
5 [Compact Wastc and B25Box| 5:1  [Rad Technician 1| os | s» $81  |Miscellancous 1 $50
Repackage
ralor 1 1.5 319 $64 $187 518 3415
6 |Radiological Survey B-25Box| 11 rator 1 1 519 $64
NDA Tech. 1 3 326 $89 $330 $31 $446
7 _IStorage B25Box] 13 |Operator 1] 1 | s $64 $64 56 $452
Stage for OIT-Site .
] . B-25 Box 1:1 Operator H 2 319 564 129 312 3463
Transportation
9 [Prepare Shipping Papers B-25Bex| 1:1 |Waste Epgineer 1 0.5 $28 $97 _ {Shipping Costs i $10
Data Clerk 1 0.25 14 548 370 $7 $471
g | Transport to OfT-Site B2SBox| 14 {Operator 1 }ois osie $64 39 346 5517
Treatinent
11 |OMT-Site Incineration B-25 Box 10:1 ] 50 $0 Contract Services 1 £8.000 $8.000 376 $593
12 {Trangport to Storage B-25Box] 11 |Operator ] 2 519 $64 $129 33 $600
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LABOR NONLABOR
ID | ACTIVITY DESCRIPTION| Basis Volume Labor Type Qty. ] Time | Raw Rate Nanlabor items | Qty. | Burdened Totsl by Activity | Cumulative
Change (hrs) | Rate | Burdened (3) Activity (5) | Cost ($/m")] Total (5/m’)
Ratio Shcy ]l (She)

Rad Tech. ] 0.5 23 351 Miscell us 1 5130

3 |torage Lospection and B25Box| 11  |Operator 1 1| sie 64

Maintenance .

Drata Clerk 1 0.5 $14 $48 5259 52 $602
Rad Tech. 1 0.15 323 $81 Tumulus Vault 1 $2.500
Openator 1 0.1 $19 $64

14 |Disposal B-25 Box 1:] Truck Driver 1 0.1 $19 $64
[Data Clerk 1 025 314 $48
Rigger 1 0.4 $21 $72 $2 566 $24 $626




Site: 1

Waste Type: LLW
Treatablility Group: Solid Treatment for long-term storage
Annual Quantity Generated: 3568 m’
Annual Quantity Disposed: 343’
A B C D
iD | ACTIVITY DESCRIPTION | Activity Cumulative | Activity | Cumulstive | Activity | Cumulstive | Activity | Cumulative
Cost (S/m*)] Total ($/m”") Cost Total (3/m’) Cost Total (S/m") Cost Total ($/m”)
. LY Sia )
Generator Declares Matenial 0 s i Sl
0 |Waste § 30 50 50 bl 30 30 30
1 |{Waste Packaging 3302 5302 330 5302 5302 $302 3302 £302
2 |Documentation Management $14 $315 $14 $315 s$14 5315 314 5315
Verify Characterization and
3 ) 0 336 520 6 120
Labeling 32 § $33 $336 520 $336
4 [Transport to Compactor $61 5397 $61 3397 $0 $336 30 5336
5 |Compact Waste and Repackage 34 3400 54 3400 30 5336 30 5336
Radiological Survey 56 $407 36 3407 531 $367 $31 3367
7 _|Storage i 51 $408 b 3408 56 $373 36 3373
8 |Stage for Off-Site Transportation 52 5410 52 $410 512 5385 $12 3385
9 |Prepare Shipping Papers 51 $412 $1 5412 57 5392 57 $In
10 |Transport to Off-Site Treatment 19 5421 19 5421 346 5438 36 3438
11 {Off-Site Inciperation 515 $436 $t5 $436 576 $514 $76 514
12 {Transport to Storage $1 3437 30 3436 56 §520 $0 8514
13 [Siorage lnspection and 0 $433 0 $436 52 $523 50 $514
14 [Disposal-1 50 $438 35 S441 30 3523 324 3539
15 _|Disposal-2 55 $443 $a41 524 $547 30 $539
Weighted Total = 560 57 $419 346
Total = $531 /m'
A Compaction, Storage, & Disposal-2 15290 = 0.135
B Compaction & Disposal-1.15*.10= 0.015
C No Compaction, Storage, & Disposal-2 ,85*.9 0.765
D No Compaction & Disposal-1 .85*.10= Q.08S
Tabie C-2. Site 1: low level waste: contact handled: waste stream split calc.
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Activity 0.

Generator Declares Material Waste

Activity 1.

This waste stream comprises wastewaters slightly contaminated with various
radionuclides that are typically treated at wastewater treatment facilities with the
effluent released to surface streams through National Pollution Discharge

Elimination System monitors. In this case, wastewaters are transported to and

inin

through the treatment facilities via g

:
:

Characterize and Assay

Activity 2.

The waste generator, a radiation technician, a sampling technician, and a chemical

analyst are all involved in this process.

Prepare Disposal Documentation and Certification

Activity 3.

The generator and radwaste engineer prepare the documentation for treatment

and disposal of the waste.

Release to Transport System

Activity 4.

Transfer through a piping system to a collection tank with essentially no volume

dependent costs.

Receive at Treatment Feed Tank

Transfer through a piping system to a collection tank with essentially no volume

dependent costs.

C-11



Activity 5. Treatment

Treatment involves precipitation/clarification, filtration, ion exchange, and a final
pH adjustment. Treatment requires 728 hours of chemical operator per 4,000,000
gallons of waste. Assistance from radiation technicians, a radwaste engineer, and
a chemical analyst is also required. The treated water is collected and sampled as

part of this process.

Activity 6. Package/Characterize Secondary Waste

Secondary waste is the solids that result from treating the liquid waste. These
solids are packed in 55-gal drums without treatment beyond dewatering. This
requires the services of a chemical operator, radiation technician, and chemical

analyst. These solids are then incorporated into the solid LLW stream.

Activity 7. Sampie and Characterize Treated Effluent

Before release to surface water stream, the treated effluent is sampled and

characterized. These costs are captured in Activity 6.

Activity 8. Release to surface stream

The treated effluent is released back to the river with no volume dependent costs.’

C-12



Figure C-2. Site 1: low-level waste: liquid.
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Annual Quantity of Liquid: 75 M gal
Annual Quantity of Solids: 208 m'
LABOR NONLAHOR,
ID | ACTIVITY DESCRIPTION]| Basis ] Volume Labor Type Qty.| Time | Raw Rate Nonlabor items | Qty.] Burdened { Total by Liquid | Selid Cost
Change {hrs) | Rate | Burdened [41] Activity (5§} |[Cost (S/pa)4  ($/m3)
[ Declares i t fatla -
Jenerator Decl aterial
0 Waste 3$0.00
Generator 1 0.5 $28 397
I |Characterize and Assay 1.5 M gal 11 |Rad Tech. 1 0.25 $23 381
Samnpling Tech. 1 0.5 10 $105
Chemn. Analyst 1 1 $30 $105 $215 $0.00 $0.00
Prepare Disposal
2 {Documentation and Peroew |1 |Generator i 2 28 $97
stream
Certification
jRad Wasic Eng. 1 1 $28 $97 5290 $0.00 $0.00
3 |Release to Transport System 1:1 NO VARIABLE COSTS ASSCCIATED WITH THIS ACTIVITY $0.00 $0.00
4 :::;"" st Treatment Fecd 11 [NO VARIABLE COSTS ASSOCIATED WITH THIS ACTIVITY 50.00 $0.00
Rad Tech 1 T0 $23 581 Chemicals |Insig.
5/6 | Treatment 1.2 M gal 11 Operator 1 728 $i9 $64
Package/Characterize Chem. Analyst 1 a5 $30 5105
Secondary Waste Rad Waste Eng. 1 122 528 397 367,966 30.06 $0.00
|Rad Technician 1 1 23 $81 ]
Sample and Characterize 4-5 gal . ;
7 Tceated Effuent . 1:1  |Operator 1 2 $19 $64
[Chem. Analyst 1 0.5 $30 $105 $262 $1.19 $0.00
8 _|Release 1o Surface Siream i:1 NO VARIABLE COSTS ASSCCIATED WITH THIS ACTIVITY $0.00 $0.00
Disposal of Solids as LLW 3519
TOTA__L $1.25 3539




Activity 0.

Activity 1.

Activity 2.

Activity 3.

SITE 1
MIXED TRU: CONTACT HANDLED

Generator Declares Material Waste

This waste stream comprises typical solid process waste from cell and glove box
operations that are contaminated with both transuranic radionuclides and
RCRA/TSCA materials. These wastes are packaged and put in long-term storage
pending shipment to the Waste Isolation Pilot Plant.

Characterize and Package Waste

The waste is containerized and characterized as it is removed from the cell. It is
placed i

n
e bt
doesn’t build up

generator certification official, sampling technician, and a chemical analyst are

involved in the initial drum filling and closure.

Prepare Disposal Documentation

The generator spends an average of 1 hour preparing the shipping documentation

for each drum.

Verify Characterization and Labeling

A field technician spends an average of 1/2 hour per drum verifying the contents

and affixing the labels.

C-15



Activity 4.

Transport to Storage Facility

Activity 5.

Drums are transported to an interim storage facility until they are taken to the
waste examination and assay facility. In addition to the truck driver and laborer

there are two different data technicians involved.

Palletize and Transport to Waste Assay Facility

Activity 6.

At the interim storage facility the drums are placed on secondary containment
pailets and taken to the waste assay facility. This requires a radiation technician,

an operator, a truck driver, a laborer, and two different data entry clerks.

Assay

Activity 7.

* Individual drums are inspected by real-time-radiography and active and passive

neutron techniques. A technician performs the assay requiring an average of 1.5

hours per drum.

Transport to Storage

Activity 8.

Final storage documentation is then prepared and the drum is moved to a long-
term storage facility. This requires the work of a truck driver, a waste operations

field technician, two different data technicians, and a laborer.

Receive at Storage

The drum is then transported to the long-term storage facility where it is
unloaded from the truck, requiring the work of both the truck driver and an

operator.
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Activity 9. Monitor Interim Storage
The containers will remain in storage until WIPP is able to accept them. The
avoidable annual cost to maintain the storage is insignificant on a per container
basis and is therefore not estimated. This is the final stage of the operation as it
is now performed.

Activity 10 Repackage and Certify
It is anticipated that, for the material to be disposed of at WIPP, it will need to
be repackaged into a WIPP-approved container to be acceptable. This is
expected to require 1.5 person-hours per container.

Activity 11. Load Truck for WIPP
Once the WIPP-approved containers are loaded (in casks—rental is shown as part
of Activity 13) they must be put on the truck for offsite transportation and the
shipping papers must be prepared. These tasks are expected to take 2 person-
hours per drum.

Activity 12. Prepare Shipping Documentation

Activity 13, Ship to WIPP
The waste is transported to WIPP. Costs for the cask and shipping contractor are
estimated at $400/drum.

Activity 14. Receive at WIPP

It is estimated that WIPP will spend an average of 5 person hours per drum in

receipt and documentation activities.
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Activity 15. Emplace Waste

A charge of §3,500/drum is estimated to cover the cost of moving the drums into
the caverns, and to recover the cost of facility construction, operation, closure,

and long-term monitoring.

Activity 16. Survey & Release Waste Transport Vehicle

Release of the vehicle and transport casks is expected to require 0.75

person-hours per drum of waste shipped.
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Figure C-3. Site 1: mixed TRU: contact handled.
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Annual Quantity Generated: 65m’
Annual Quantity Disposed: 65m’
LABOR NONLABOR
ID | ACTIVITY DESCRIPTION| Basis Volume Labor Type Qty.] Time | Raw Rate Nonlaber items | Qty.| Burdened Total by Actlvity ] Cumulative
Change {hrs) | Raie | Burdesned {3) Activity (5) | Cost ($/m’)] Totsl (S/m’)
Raiin JLY SN LY NN
0 Generatot Declares Material ”
Waste
Generalor 1 k] $28 $97 55-gal dram 1 $300
IRad Tech. 1103 | 13 381 |Filer 1 350
1 &:’:clenze and Package 155-gat 1t laco 1 05 $28 97
Sampling Tech. 1 0.5 310 $105
Chem. Analyst ] 1 330 $105 3885 $4216 $4216
2 PD‘::“ D:l""“im ! 155830 |40 [Generator 1 1 528 597 §97 $460 $4.676
Verify Characterization and 1 55-gal .
3 A L1 RSWOG Ficld Tech. 1 0.5 514 $48 $24 3115 $4,791
| |Labeling drum .
Truck Driver 1 0.5 519 364
4 |Transpon to Storage Faciliy | ' 08 | 11 |Laborer 1 fois | su 572
& drum
RSWOG Data Tech. ] 0.25 $14 $48
DMC Diata Tech. 1 0.25 514 $48 $67 $320 35,111
|Rad Tech. 1 0.15 $23 381
Operator 1 0235 319 $64
5 !:’;:z'e":;:: ::c"u"pw"" o 15580 |4y Hruck Driver 1 o2 | s10 | sea
Laborer i 0.25 $21 372
RSWOG Data Tech. 1 0.1 $14 $48
DMC Data Tech, 1 0.1 $14 348 £72 $3143 §5.454
6 [Assay U550l [\ LWEAF Teeh. 1 15 | s $48 $12 $345 $5,799
Truck Diriver i 0.25 $19 $64
RSWOG Field Tech. 1 0.25 $14 $48
7 |Transport to Storage PS5ell ) [RswoGDamTesh | 1 | 025 | sua $48
DMC Data Tech. 1 025 514 548
‘_Laborer i 0.25 $21 n 370 $315 $6,134
8 |Receive at Storage U5l |y doperator 1| 025 s19 $64
Track Driver 1 0.25 319 $64 532 $151 36,288
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TATOR NONLABOR
ID | ACTIVITY DESCRIPTION] Basis | Volume Laber Type Qty.] Time | Raw Rate Nonlaber ftems | Qty.| Burdened | Totslby Activity | Cumulstive
Change (hrs} | Rate ] Burdened (3) - Activity (5) | Cost (S'ms"}] Total ($/m’)
Ratin ‘lﬂlﬂj-_mr‘
. . 1 55-gal ) L
LS) {Monitor Intedm Storage I:1  [Insignificant Cost 30 {4 $6,288
REWOG Field Tech 1 1 514 $48
10 [Repackage and Centify P35gal by aewWOGDaTech | 1 ) 025 ) s14 | 548
REWOG Eng, i 0.25 $28 597 585 3401 56,690
11 [Load Truck for WIPP 155@l) )y operator 1] 025 ) 819 $64
Truck Driver 1 0.25 319 354 §$32 5153 $6,844
GCO i 025 528 597
RSWOG Ficld Tech. 1 .25 $i4 4%
Prepare Shipping 155-gal i
12 Documentation 1:1 RSWOG Data Tech. 1 0.25 $14 348
DMC Data Tech. 1 0.25 sud §4%
Transporation 1 025 528 $97
Shipping 1 ] 025 | s $97 5109 $518 57,361
13 {Ship to WIPP P5gal )y ' Trantpottation 1 $300
Cask Rental 1 $100 $400 31,905 $9.266
Rad Tech. 1 0.5 323 381
14 JReceive 3t WIPP 1550211y WIPP Teen. 1] 05 ] 514 348
'WIPP Operations Dataj 1 05 314 548 380 3422 39,6383
{Rad Technician 1 0.5 322 $81 WIPF 1 $3,500
[Operator ] 05 { si9 $64
15 |Emplace Waste 135-gat 1:1  |Truck Driver 1 0.25 39 $64
Laborer 1 0.5 $21 $72
WIPP Tech, 1 0.5 314 $48
Data Storage 1 025 314 $48 33,661 317,433 321121
Survey & Release Waste 155-gal .. .
: 1 D3
16 T Vehicle 1:1  [Rad Technician 323 581 Transportation ¥ Sts50
'WIFP Operations Data| ! 0.25 $14 $48 $202 5961 $28,084




SITE 1

SANITARY WASTE

Activity 0. Generator Declares Material Waste
This waste stream is typical solid sanitary waste.

Activity 1. Characterize Waste
Respoumnsibility to characterize sanitary wasie to ensure that no hazardous or
radiological components have been added falls primarily on the generator with
periodic monitoring by a radiological technician. The generator spends an
average of 2.6 hours and the radiological technician 1.7 hours per 100 cubic yards
of waste.

Activity 2. Prepare Disposal Documentation
The generator spends an average of 2 hours per 100 cubic yards of waste
preparing documentation for disposal.

Activity 3. Transport to Staging
Sanitary waste is transported to a staging area for QA verification. The truck
driver spends approximately 7.8 hours per 100 cubic yards performing this
transportation. Vehicle costs are considered a base operations cost.

Activity 4. Verify QA
A field engineer checks the waste for radiological contamination, they spend

checked.
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Activity 5.

Activity 6.

Activity 7.

Activity 8,

Activity 9.

Activity 10.

Activity 11.

Transport to Radiological Monitoring

For the final check the waste is transported to another area from the staging
area. Like the previous transport, this requires 7.8 hours of truck driver time per

100 cubic yards of waste.

Radiological Monitoring of Sanitary Waste

The actual monitoring of the waste is done by a radiological technician who

spends 0.9 hours on 100 cubic yards of waste.

Transport to Compactor

The waste is then transported by truck driver as before.

Compact Waste

Sanitary waste is baled into 10 cubic yard bales, with a 5 to 1 reduction in volume.

This is done by laborers and waste technicians.

Transport to Landfill

It takes a truck driver 1/2 hour to transport each bale to the landfill.

Receive at Disposal

Each shipment is logged at the landfill, requiring 0.9 hours of technician time.

Document Returned Dumpsters

Dumpsters used in Activity 9 are returned.



Figure C-4. Site 1: sanitary waste.
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Annual Quantity Generated: 54550 Metric Tons
Annual Quantity Disposed: 54550 Metric Tons
TABOR NONLABOR
ID | ACTIVITY DESCRIPTION Basls Volume Laber Type Qty. | Time | Raw Rate Noniaber items | Qty. [Burdened (S Total by Activity | Cumulative
Change (hrs) | Rate | Burdened Activity ($) Cast Total
Ratio {3/hr) ($hr) (S/metric | (S/metric
- ) ton)
0 Genersior Declares Malerial 50 J:: 0
Wasie
1 |Characterize Waste 100 cu. yds 1:1 Generator 1 . 2.6 328 $97 -
Rad Technician 1 1.7 523 381 388 517 s17
2 |Prepare Disposal Docunentation | 100 cu. yds 1:1 Generator 1 2 $28 397 $193 58 $26
1 {Transport to Slagin, 100 cu. yds 1:1 Truck Driver 1 1.8 519 364 502 $22 $48
4 {Verify QA 100 cu. yds tH | Field Eng. 1 0.9 328 197 387 54 351
5 |Transport o Radiological W yds | 11 [rruck Driver TR $64 $502 $22 s
Monitoring
¢ [Radiological Monitoring of 100cu.yds | 151 |Rad Technician 1| os | s23 581 $72 53 $77
| __ |Sanitary Waste
7y Transpoit to Compacior 100 cu, yds Truck Driver 1 7.8 519 p1) $502 $22 $9¢
8 {Compact Wasie 10 cu. yds 51 Laborer 1 1.3 521 72
Waste Technician 1 0.5 314 $48 5155 514 $112
§ {Transport To Landfill 10 cu, yds 1:1 ] Truck Driver | 0.5 519 564 312 $3 5115
10 jReceive at Disposal 10 cu. yds 1:1 Waste Technician 1 0.9 314 §48 $43 $4 £119
11 {Document Relwned Dwmpsters |10 cu. yds 1:1 Data Entry Clerk 1 0.5 514 348 $24 $2 $121
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Appendix D: Site 2
WM Activity Narratives and Flow
Diagrams

Activity 0.

SITE 2
LOW-LEVEL WASTE: CONTACT HANDLED: UNTREATED

Generator Declares Material Waste

Activity 1.

Container Prep and Delivery

Receipt of new drums from the vendor is done by a stock clerk at the offsite
warehouses. Receipt includes verifying the correct number and types of
containers are delivered as per receiving documents. Inspection and preparation
of the new containers is then conducted. Inspectors perform an inspection
against inspection criteria. A truckload of 25 drums is inspected by two
inspectors. Two stock clerks are also involved in the manual labor of moving the
drums around for the inspectors. Each drum is assigned a unique tracking
number, which is bar coded on the container and entered into the tracking system
by a data processing person. The stock clerks are involved in loading a truck for
delivery of drums to generators. Two truckers are involved in the actual delivery
of drums from the offsite warehouse 10 the waste generators. A waste
coordinator is available for the acceptance of each delivery of drums to each
generator. In addition, the container movement is entered in a tracking system
each time the container location changes. The activity of delivering a drum to a
generator is initiated by the generator processing a waste processing request form.
The waste processing request form is filled out as a result of a newly-generated
drum of waste. Before this drum of new waste can be moved, a preliminary drum

inspection and sign off is conducted by two waste technicians and two waste
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Activity 2.

coordinators. Status of the drummed waste is then entered into the tracking

system by the waste coordinator.

Transport to Storage

Activity 3.

Before the drum is moved from a building, the waste container documentation is
inspected by Waste Acceptance and Shipping. Movement of the drum from the
accumulation area to the dock area must be documented on the
accountability/tracking system and the drum must be surveyed by a health physics
technician. Movement of the container to storage, which is located in another
building, requires more data transactions on the accountability system, radiological
monitoring, loading of the truck, driving the truck to the storage building,
unloading the truck at the destination, followed by more accountability
transactions. At the destination, the drums and documentation are again

inspected.

Storage

Activity 4.

Inspections by a waste technician and a waste coordinator must be conducted and
documented. In addition, a weekly physical inspection of the storage area is

conducted by a waste technician.

Transport to Assay

Movement of the container from storage requires data entry on the accountability
system, radiological monitoring, loading of the truck, driving the truck to the assay
building, unloading the truck at the destination, followed by more accountability

transactions. At the destination, the drums and documentation are again

inspected.
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Activity 5.

Waste Assay

Activity 6.

Each container is nondestructively assayed to determine the amount of
radioactive materials within each drum. Different types of assay equipment are
located in different buildings. Each drum is directed to assay equipment based
upon its weight and contents. The assay or counting operation is conducted by a
process specialist. A second process specialist is required to move the drum from
the delivery area to the counting equipment and back. A health physics
technician checks the drum at receipt and before the drum leaves the assay
building for radiological contamination. The results of the assay and the location
of the drum are entered into the waste tracking system and the Nuclear Materials

Control system. The drum is then shipped to RTR.

Transport to RTR

Activity 7.

Movement of the container from the assay building requires data entry on the
accountability system, radiological monitoring, loading of the truck, driving the
truck to the RTR building, unloading the truck at the destination, followed by
more data accountability transactions. At the destination, the drums and

documentation are again inspected.

Verify Characterization

This procedure is a nondestructive testing (NDT) technique for looking inside a
drum to determine that it is in compliance with shipping requirements. The RTR
of a drum requires participation by waste technicians, an NDT technician, and a
waste coordinator. The procedure includes moving the drum in and out of the
RTR machine, running the test, and documenting the results. Before the drum

can leave the building it must again be radiologically monitored.
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Activity 8.

Transport to Storage

Activity 9.

Before the drum is moved from a building, the waste container documentation is
inspected by Waste Acceptance and Shipping. Movement of the drum from the
accumulation area to the dock area must be documented on the
accountability/tracking system and the drum mﬁst be surveyed by a health physics
technician. Movement of the container to storage, which is located in another
building, requires more data transactions on the accountability system, radiological
monitoring, loading of the truck, driving the truck to the storage building,
unloading the truck at the destination, followed by more accountability
transactions. At the destination, the drums and documentation are again

inspected.

Storage

Activity 10.

Inspections by a waste techrician and a waste coordinator must be conducted and
documented. In addition, a weekly physical inspection of the storage area is

conducted by a waste technician.

Movement to Staging

Activity 11.

Same as Activity 8 above.

Prepare for Shipment

Radioactive waste designated for offsite shipment and disposal is staged, where it
undergoes final inspection and certification. The waste is accepted into the

building by two waste technicians and a waste coordinator.
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Activity 12.

Stage Containers

Activity 13.

Two waste technicians ready the containers for shipment by aligning them in a

staging area.

Verify Characterization

Activity 14.

Containers are inspected to confirm compliance with physical and documentation

requirements.

Paint and Stencil

Activity 15,

Containers are painted and stenciled with all required markings by a painter.

Two waste technicians move the drums.

Container and Document Inspection

Activity 16.

A waste coordinator inspects all containers and documentation for compliance

with all criteria.

Certification Inspection

Activity 17.

Certification personnel perform an inspection to ensure compliance with the
applicable waste acceptance certification criteria. The inspection is conducted by

a quality engineer assisted by two waste technicians.

Traffic Inspection

The quality engineer, two waste inspectors, and traffic personnel inspect the
trailer and the waste load to ensure all Department of Transportation (DOT)

requirements are satisfied.



Activity 18.

Trailer Inspection

The trailer is inspected by two waste technicians and a health physics technician

just before to ioading.

Load Truck

Activity 19.

Activity 20.

Waste is again inspected by several personnel as it is loaded into the trailer.
Container and radiation inspection is performed again. As the waste is loaded,
ra o 1. 2 na oy . | TMManffim wmmmmm e ol mcem ol —a

I8 again verinca. irannic pl:lsuuuc} coordinaie al] Suippi 1§ aspecis.

When loading is compiete the vehicle is closed by a waste technician.

Radiological Survey

Activity 21.

The exterior of the truck is surveyed the vehicle’s departure.

Shipment to Nevada Test Site (NTS)

This task includes costs associated with transport from Site 2 to the NTS.

Costs associated with receipt, documentation, unloading, and emplacement.



Figure D-1. Site 2: low-level waste: contact handled: untreated.
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3 1:1 WEMS 1 0.25 $17 78 $20 1] sist
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2 |Tramaport ls Storap:
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10 1:1 NMC 1 1.t3 312 B1x] 193 315 31,053
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5 10 |NMC 1 226 | s1s F11) 5187 $12 546
5 il | Tnicker 2 i3 $i3 57 831 333 3559
1 11 {inspector 2 joia] sis 383 $30 $9 $568




"1-a 8|qeL

{ponunuoo)

o

(]

LABOR NGNLABOR
1D | ACTIVITY DESCRIFITION| Bash Bab Yelame Labor Typs Qty.| Time | Raw Rale Nealabsr ilems | Qty. | Nenlsbor Total by Activity C L Lo iative
Pram Crate | Change rx) | Rate | Bardentd Burdened | Activity (3) [ Cont (i’  Total 3/my Total ($/m"}
Ratie_ a0 M Druz Crates |
7_|Verify Characierization 30 1:1 _ |Coordi 1 K3 518 $83 3128 $20 32,544
1 1:1 Waste Technician 2 017 s18 383 328 $135 32,679
30 1:1 ‘Wasts Technician 2 1 518 131 $167 $26 32,706
I [H] Waste Technician 2 095 §i8 343 1] 340 $2,74%
3 1:1  |NDT Technician 2 0.5 520 $91 $91 $144 $2.889
3 1:1 Wasie Technician 2 0.17 18 383 328 345 $294
T8 | Verify Charscterization ] 1 NDT Techniian 2 0.33 320 391 360 319 5587
1 1:1 Wastg Techaician 2 0.17 b1l ] 133 328 39 $598
5 1:1 Coordinator 1 1.5 318 $83 5125 13 604
] 1:1 Waste Technician 2 017 b1 ] $83 328 19 3613
3 1:1 Wasie Technician 2 1 313 $83 5167 $il 3624
1 1:1 'Waste Technician 2 0.0% 18 ] 183 b1 $3 3626
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Activity 0.

SITE 2
MIXED LOW-LEVEL WASTE

Generator Declares Material Waste

Activity 1.

Container Prep and Delivery

Activity 2.

Receipt of new drums from the vendor is done by a stock clerk at the offsite
warehouses. Receipt includes verifying the correct number and types of
containers are delivered as per receiving documents. Inspection and preparation
of the new containers is then conducted. Inspectors perform an inspection
against inspection criteria. A truckload of 25 drums is inspected by two
inspectors. Two stock clerks are also involved in the manual labor of moving the
drums around for the inspectors. Each drum is assigned a unique tracking
number which is bar coded on the container and entered into the tracking system
by a data processing person. The stock clerks are involved in loading a truck for
delivery of drums to generators. Two truckers are involved in the actual delivery

of drums from the offsite warehouse to the waste generators. A waste

coordinator is available for the acceptance of each delivery of drums to.each

each time the container location changes. The activity of delivering a drum to a
generator is initiated by the generator processing a waste processing request form.
The waste processing request form is filled out as a result of a newly-generated
drum of waste. Before this drum of waste can be moved, a preliminary drum
inspection and sign off is conducted by two waste technicians and two waste
coordinators. Status of the drummed waste is then entered into the tracking

system by the waste coordinator.

Transport to Storage

Before the drum is moved from a building, the waste container documentation is

inspected by Waste Acceptance and Shipping. Movement of the drum from the
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accumulation area to the dock area must be documented on the
accountability/tracking system and the drum must be surveyed by a health physics
technician. Movement of the container to storage, which is located in another
building, requires more data transactions on the accountability system, radiological
monitoring, loading of the truck, driving the truck to the storage building,

unloading the truck at the destination, followed by more accountability

inspected.

Activity 3. Storage
RCRA inspections by a waste technician and a waste coordinator must be
conducted and documented on a weekly basis. In addition, a weekly physical
inspection of the storage area is conducted by a waste technician.

Activity 4. Transport to Assay
Movement of the container from storage requires data entry on the accountability
system, radiological monitoring, loading of the truck, driving the truck to the assay
building, unloading the truck at the destination, followed by more accountability
transactions. At the destination, the drums and documentation are again
inspected.

Activity 5. Waste Assay

“ach container is nondestructively assayed to determine the amount of
radioactive materials within each drum. Different types of assay equipment are
located in different buildings. Each drum is directed to assay equipment based
upon its weight and contents. The assay or counting operation is conducted by a
process specialist. A second process specialist is required to move the drum from
the delivery area to the counting equipment and back. A health physics

technician checks the drum at receipt and before the drum leaves the assay

D-16



building for radiological contamination. The results of the assay and the location
of the drum are entered into the waste tracking system and the Nuclear Materials

Control system. The drum is then shipped to RTR.

Activity 6. Transport to RTR
Movement of the container from the assay building requires data entry on the
accountability system, radiological monitoring, loading of the truck, driving the
truck to the RTR building, unloading the truck at the destination, followed by
more data accountability transactions. At the destination, the drums and
documentation are again inspected.

Activity 7. Verify Characterization
This procedure is a nondestructive testing (NDT) technique for looking inside a
drum to determine that it is in compliance with shipping requirements. The RTR
of a drum requires participation by waste technicians, an NDT technician, and a
waste coordinator. The procedure includes moving the drum in and out of the
RTR machine, running the test, and documenting the results. Before the drum
can leave the building it must again be radiologically monitored.

Activity 8. Transport to Storage

Before the drum is moved from a building, the waste container documentation is
inspected by Waste Acceptance and Shipping. Movement of the drum from the
accumulation area to the dock area must be documented on the
accountability/tracking system and the drum must be surveyed by a health physics
technician. Movement of the container to storage, which is located in another
building, requires more data transactions on the accountability system, radiological

monitoring, loading of the truck, driving the truck to the storage building,
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Activity 9.

-

Activigz‘ i0.

Activity 11.

Activity 12.

Activity 13.

transactions. At the destination, the drums and documentation are again

inspected.

Storage

RCRA inspections by a waste technician and a waste coordinator must be
conducted and documented on a weekly basis. In addition, a weekly physical

inspection of the storage area is conducted by a waste technician.

Movement to Staging

Same as Activity 8 above.

Prepare for Shipment

Radioactive waste designated for offsite shipment and disposal is staged, where it
undergoes final inspection and certification. The waste is accepted into the

building by two waste technicians anc a waste coordinator.

Stagc Containers

Two waste technicians ready the containers for shipment by aligning them in a

staging area.

Verify Characterization

Containers are inspected to confirm compliance with physical and documentation

requirements.
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Activity 14.

Paint and Stencil

Activity 15.

Containers are painted and stenciled with all required markings by a painter.

Two waste technicians move the drums.

Container and Document Inspection

Activity 16.

A waste coordinator inspects all containers and documentation for compliance

with all criteria.

Certification Inspection

Activity 17.

Certification personnel perform an inspection to ensure compliance with the
applicable waste acceptance certification criteria. The inspection is conducted by

a quality engineer assisted by two waste technicians.

Traffic Inspection

Activity 18.

The quality engineer, two waste inspectors, and traffic personnel inspect the
trailer and the waste load 1o ensure all Department of Transportation (DOT)

requirements are satisfied.

Trailer Inspection

Activity 19.

The trailer is inspected by two waste technicians and a health physics technician

just before to loading.

Load Truck

Waste is again inspected by several personnel as it is loaded into the trailer.

Container and radiation inspection is performed again. As the waste is loaded,
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paperwork is again verified. Traffic personnel coordinate all shipping aspects.

When loading is complete the vehicle is closed by a waste technician.

Activity 20. Radiological Survey

The exterior of the truck is surveyed before to the vehicle’s departure.
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Figure D-2. Site 2: mixed low-level waste.
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Annual Quantity Generated:

229.6 m*

Annual Quantity Disposcd: 129.6m"
LABROR NONLABOR
ID JACTIVITY DESCRIPTION Basla Bash Valume Labor Type Qiy. | Time § Raw Rate Noalabor itewms | Qiy. [ Burdened | Totsl by Activity § Cumilative || Cumulalive
(Drums) | Crate | Change (urs) § Rate ] Bardemed 5 Activity (%) | Cost (Sm')| Totad ($/m"y[| Tosal ($m?)
Ratlo (S/ar} ] (Shr) Deuma LCrates
» Geserstor Declares Materis) 0 0
Waple
1 [Cantalaer Prep & Dellvery
Regeive New Drums 3,000 1:1 Stock Clerk 6 8 b 18 | 383 55 Galloa Dyun ] $32.37 $40,041 $216.70 N7
trspect & Prepare New 25 1l NMC 1] o5 | ss $83  [Liner, PYC.Typa V] 1 | $2643 s68 uns | s
25 11 Inspectior 1 1.5 38 383 O-ring bag (712" i $17.72 $266 s 12 $482
23 [H| Stock Clerk 2 2 $1? 378 Plastic liner- §0 mil t $0.65 $113 $62.35 $545
Load Truck, Deliver to Plant | 1l Trucker 1} 25| sis | sm |Fle L | sasar $39 | sussse | s
|and Greneratos -
25 1:1 Coord 1 0.25 518 353 Fiberboard Bisc 1 $1.14 $23 $12.35 46
25 1:1 NMC 1 5 $18 £33 3107 $39.38 L5
25 I:1 WEMS 1 0.25 $17 573 $10 311 [+
1 1:1 NMC 1 0.5 518 583 Ml $196.92 $985
12 {Container Prep & Delivery
Receive New Crates 12 I:1 Stock Clerk 2 )] 518 $83 Full Crate 1 $282.41 1 $102.24 5102
iropect & Prepace New 8 It NMC P oar ] s | $83  [Fbcbourdliner | 1 | $17.04 m 55.96 ston
] p | tnspecior 2 1.5 S18 S8 Fiberbosrd shect 1 $3.80 252 $11.02 119
.} H | Wane Techauci 2 1.25 31 ] $83 PYC liner, mic 2 1 $19.92 227 $14.45 134
] H | Paintcy 2 1.5 319 $45 Bandi gluo, nails| | $1.65 260 11126 145
Load & Deliver to Plat & . 11 Trucker 2|2 | ms | osm 9 | s 5159
Baimt Shoo
-] 1:1 Stock Clerk 4 1 13 £83 £33y $13.15 $172
B i | NMC 1 25 13 183 $207 $8.15 $180
3 11| WEMS 1 073 17 8 $20 $0.77 3181
Paint Crale 1 IH | FPainter | 0.33 19 585 Paint { .73 gatlon 1 31800 $66 $2038 3102
HMara from Paint Shop to % 1 Trucker 2| o5 | ss 571 ™ 5278 $205
Deliver to Generator 1 L:1 NMC 1 +5] St 583 41 51308 3118
1 [Transport to Storage
Staging from building 10 dock 30 1:1 WARS 2 2 518 383 $131 35178 1,038
30 [H NMC 113 L] 383 £03 $14.83 1,053
30 1:1 RCT 1.36 S8 $53 $113 $17.94 1,071
(Shipping from building 1o 0 1l WALS 2 2 | s a3 1332 $52.78 $1,124
‘ 30 1:1 RCT 1 172 $18 $83 52126 $35.89 31,160
30 1:1 NMC 1 226 513 $83 5187 $29.67 $1,1%0
k[1) 1:1 Tracker 2 1.5 315 L 311 $212 $31.65 3125
t I:1 Inspector 2 ol 313 13 $M $142.02 £1,363
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LABOR NONLABOR
ID JACTI¥VITY DESCRIPTION Basls Bazhy Yolume Labor Type Qy.] Time Raw Rite Nonlsbor ltems | Qty. | Purdened | Total by Aclivity | Cumulative | Cumnlative
(Druma} | Crate ] Chamge (brs) | Rate | Burdencd fe] Activity (§) | Cost (3/m’)| Total (%/m") | Total (Vm?)
Ratls (5r) | ($/hr) Drums_ | Craes
12 | Trawsporl is Storage _
Staging from building 1o dock 5 [H] WALS 2 2 $18 bis) $332 52098 5239
H [H] NMC 1 L3 31 $43 $93 $5.50 5145
5 1:1 RCT 1 1.36 $18 i $113 $1.13 $252
Shipping from beilding to .
5 N | WaaS 2 2 11t} 1 5] $331 $2098 brai]
5 1:1 RCT H Fr] 111 ] 343 : 3225 $i4.26 5287
§ iH] NMC 1 216 | SIB 3] 3187 L1y 2%
s ] Trucker 1 15 HT T1 $212 31337 5312
1 T | inspoctor 2 | oas | sia 383 330 $9.41 $321
3 [Stornge Amuallnspaction | | gs100 551 s2zs6 | 51608
4 |Transport to Asesy 30 [H ] WASS 2 2 sia 383 $332 $52.78 51,561
30 Ll RCT 1 .72 si2 183 $126 $35.89 $1,697
30 1:1 NMC ] 1.26 318 33 3187 79.67 $1.125
30 11 Trucker b 15 $i5 371 5212 33.65 $1,760
1 1:1 Inspecior 2 048 | 312 $83 $30 $142.02 $1.902
4 |Trausport o Aseay 3 1:1 WASS 2 2 (313 383 $332 $20.98 342
it RCT | N 1 333 : 226 $14.26 $357
H | MNMC | 226 | 313 187 $11.79 $369
3 ol Trucker 2 1.5 1 b 3] 212 £13.37 3] ¢
1 :1 —. Inspecior 2 [AT] 18 F31] $30 3941 $391
5 |Waste Assay
Counting 1 1:1 Process Specialist 2 05 18 533 583 £395.02 $2,298
Container Movement 40 1:1 Process Specialint 1 4 HT] $83 $665 $79.16 $2377
40 I:] RCT ] 4.08 b31 Y 45 3339 $40.37 2417
40 |H | NMC 339 $L 13 %0 $1.38 2451
S2 |[Waste Aseay 1 ] Process Specialist 0.5 ] 83 533 $26.22 3418
Counting ] ] Process Speeialint 4 $1 533 $665 $41.95 $459
Conlaincy Movement 5 1:f RCT 1 408 | 318 pLx] $33% 51140 $431
] 1] NMC | 339 | 318 83 $180 51768 $495
6 |Trassport 1o RTR 30 1:) WAAS 2 2 F 31} pik) - 3332 $52.78 2, 504
30 L RCT ] 272 sis $83 3226 $15.89 2,539
3 i:1 NMC 1 2.26 sis 13 3187 $19.67 2,569
30 1:1 Trucker 2 25 515 371 $153 $56.08 2,625
1 1:1 [ 2 0.18 $is 323 330 Sl42.m 2,767
64 |Tramsport to RTR 11 WAALS F] 2 $13 $83 $332 $20.98 520
1:1 RCT 1 272 | $i8 j13] $226 $14.26 334
I:1 NMC 1 226 | I8 E15] 131¥] $11.19 346
] i: Trucker 2 1.5 15 14 $212 $11.37 559
] i Inspector 2 0.8 18 183 £30 $9.41 $568
T |¥erify Characterization 30 L Coordinator ] 1.5 j§ ) $33 $115 5985 $2.787
I 1:1 Waste Technician b 0.7 1% pk] 328 $134.95 $2922
k1) It Waste Technician 3 1 318 583 $167 $26.46 $2.949
1 1:) Waste Technician 2 0.05 18 583 $ 139.69 $2.98%
E] 1:1 NDT Technician 2 0.5 20 : 1]] 391 $141.77 $3,132
3 1:3 Waste Technicinn b4 017 ] %1 33 fyi] 40 $3.197
Ta |Verify Characterization 1 Il NDT Technician 2 0.33 $10 21 360 $i88s 5587
] [H] Waste Technician -| 2 017 58 83 528 $3.94 3596
b1 iH] Coordi 1 1.5 si8 $83 5125 $71.89 $604
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LABGH NOMLABOR
1D [ACTIVITY DESCRIPTION Basls Basia || Volume Labor Type Qty. | Time | Raw Rate Nonlabor ftems | Qty, | Burdemed | Total by Activity | Cumulatve | Cumulailve
{Druma) | Crate |} Change (hrs) Rate | Bardened % Activity {5y | Comt (Stm")] Total (3/m*}{ Foral (Sl-')
Rallo 3R r) Drumsa Crates
1 11 Wasie Technician 2 0.17 | 418 [1E) 28 $8.94 $613
s Ll Wasts Tochnician 2 \ $18 8y $367 $10.52 S614
1 [H] Waste Technician 2 0.05 F1t | 183 ] $2.6) $5624
& |Traasport to Storage 30 I:t WAAS 2 2 sis b33 ] 53112 35272 $3,130
30 1:t RCT t L1 18 133 16 $15.89 3,166
30 IH| NMC l .26 18§ 383 $187 3$29.67 3,295
30 i1 Trucker 2 15 15 7 $353 $56.08 3,351
1 ] Inspector 2 0.18 13 %3 $30 $142,02 3,493
82 | Transport to Storsge ] 1:1 WAAS 2 2 $i3 133 53312 $10.98 3647
s 13 RCY i 2N 318 31 $116 $14.26 1561
5 11 NMC 1 226 318 343 $In7 StL79 $671
] Lt Trucker 1 1.5 $is 571 $212 31337 5687
L ] Inspector 2 0.18 113 15 $30 $%.41 $696
¢ [Storage paanual laspection | $5L.00 5 $242.05 $1,736
16 |Movement {o Staging 30 1 | WALS 2 2 $18 383 $132 $52.7% 31149
30 L1 RCT 1 72 13 183 216 $15.8% $3825
n 1:0 NMC 1 2.26 513 333 1187 $29.67 53,855
10 L1 Trucket 1 15 11 57 $353 35608 $195)
1 1:1 Inspestor 2 uis | s3I 34 330 SL42.02 34,033
|1oa[Movem eut 1o Staging 5 it WAAS 2 2 31 [ 132 320.98 nr
5 L:l RCT 1 72 $ia 38 $226 $14.26 131
5 L:1 NMC 1 .6 p1t 183 $iel $11.19 743
5 11 Trucker 2 1.5 115 7 $212 $11.37 36
[} 1:4 Inspecior_ 2 o1 ] $i1s 383 30 $9.41 56
11 [frepare: for Shipment 1 [ H | Waste Technician 2 0.17 318 383 1 ¥i.) $134.9% 34,128 s
1 L:1 Coordinator 1 .08 si2 183 £ $19.88 $4,207 176
12 |Stage Contaluers ] 1:] Waste Technician 2 0.03 Si3 $83 | +] $23.11 $4,23) 3
13 [Verlly Characterization ] It __Inspector 1 0.7 p 31 | $83 HIT $67.07 4,298 82
14 [Paint and Slencil 1 |11 Wastc Technician 2 Q08 318 $E3 $13 $63.51 34,362 85
H 1:1 Painter 1 0.25 319 $85 s $101.64 $4 463 793
15 C"“""::i”““‘“‘ a 11 Coordinator v | ous ] om m 945 | 44
15a Contalner & Documcent ™ 1 Coordinater 1 .5 sIs 11 274 1.3 3794
[aspection
[ 75 [Certincation impeciion 1 i iy Engmees | 4 {1 B 7 37 e | 348y
104 1:1 Wame Technician 1 2 18 583 $333 $15.27 $4,950
163 Certiflcation laspection 1 I Quality Bngineer 1 ] 2 $97 $97 $30.60 825
10 ] ‘Waste Technician b3 0.5 13 h1X) 583 $2.63 3818
17 [Traffic Inspection 104 121 Inspegtor 2 1 SI8 $83 $156 7.5% $4.958
104 | 3] Quality Engineer 1 1 4} 397 $97 .44 $4,962
104 1:1 Traffic 1 1 s17 $30 §20 $3.64 $4.566
1Ta{Tealle Inspection 10 1:1 Inspector 2 0.5 318 kLX) 153 $16) 3830
10 1:1 Quality Engincer 1 1 321 397 397 $1.06 3833
10 |H | Traffic 1 1 517 180 580 5151 3836
18 [Traller lnspection 104 1k Wasic Technici 2 0.2. sis £83 $42 $1.91 $4.968
1 I:1 RCT L a2 $i8 $83 $i0 4730 35015
| Paperwark Verification 104 I:1 Wasie Technician 2 0.47 53 383 1] $1.30 £5.017 i
10| Traller laspection {+] 1:1 Waste Technician ? 0.15 131 ] 383 42 $1.31 ] 5837
| 1:1 RCT ] 0.12 SI8 $83 510 $1.15 i $340
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LABOR NONLABOR
1 ACTIVITY DESCRIPTION Bash Basls | Yelume Labor Type Qty. | Time | Raw Rate Noslisbor items | Qty. | Burdemed | Total by Activity | Camulative | Cumulative
(Drums) | Crate | Change (br3) | Rate | Burdemed [¢3) Actlvity (5} | Coat ($/m*)| Total (5/m" | Totat (/")
Ratin j$/ar) ) (3mr) Drums Crales
Paperwork Verificanon 10 [H] Waste Technician 2 0,17 i 113 28 5039 a4
1% [Load Truck
Inspection 08 1:1 Qualir ineer ] 347 £21 547 3317 5.1 35,074
208 [H Ingp 2 34 1] 353 . $578 $13.16 $3,037
W08 B Coordinator 1 XY 18 $83 189 $6.62 35,044
208 Ll Wastc Technician & 347 131 ] 533 51,157 $26.4% 35,071
Move into vehicle 208 1 Waste Technician 4 2 1] 583 $667 $15.27 $5.086
| Londing inspection 208 I:] Quality Engineer 1 2 ¥9] 397 5194 444 55,090
208 1 Inspectoc 2 1 $is 1) $331 $1.59 $5,098
208 | Coordinator 1 2 11 ] $83 3187 $3.82 $5.102
Faperwork Verification 208 1:1 Quality Engineer 1 .25 21 $97 £24 $0.56 35,102
208 B H1 Lrump ] 0.25 12 183 82} $0.47 $5.10%
i) 1:) Luoordinator 1 025 il 183 321 30.48 35,103
208 1t Coorinstos ? | 3 18 83 3500 31145 1 ssuis 1
208 1:1 Wast; Opceations 2 5] 1] 33 pik] $1.91 33,117
08 1) RCT 1 0.25 8 383 $i1 $0.48 85017
[Trafiic coordination 208 10 Coordinator 1 F I 33 3167 5302 33,121 ]
08 1:1 Traffic | 4 7 120 39 5731 35,113
|¥ehiche sealed 208 1:1 Waste Technician 1 0.33 518 183 328 5063 35,129
1%a{i.03d Truck
Haspection 20 1:1 _Quality Engincet 1 0.5 $21 597 549 10.73F
29 10 Inspector ] 0.5 $18 383 83 $1.31
20 1:) Coordinator 1 0.5 18 i 342 $0.66
20 I:1 Waste Technician 4 05 8 F1 %] 3167 2.63
Move into vehicle 20  H Wasie Technician 4 0.5 18 533 5167 2.63
[Loading inspection 20 12 ity Engineer | 1 | 05 1 397 345 $9.17
20 1:1 Inyp. 2 0.5 13 b5 583 §3.31
0 1:1 Coordinator 1 05 13 £ 5] $42 $0-66
[Paperwork VeriReation 70 1:1 Quality Engineer | 1 | 025 | s2 97 $24 $0.38
20 i In: tor 1 0.25 518 5]  ¥)] 50.33
20 1:1 Coordinaior 1 0.25 318 Eiz) $21 $0.33
20 1:1 Coardinaor 2 3 513 m 1500 $7.89
0 1:1 Wante Operations 2 0.5 513 13 3] 31.M
0 1:1 RCT 1 0.2% sI3 13 521 $0.33
Trafhc coondination 20 1:1 Coordinator 1 2 518 83 $167 $2.63
20 t:1 Trafc ] 4 57 80 1319 £45.04
Wehicle seated i} |5 Waste Technician | 033 | 3iI8 $13 $28 $0.43
20 |Radlologica) Survey 208 1:1 RCT ] 0.33 111 13 327 $0.6) $5,129
203 Radiological Survey 20 1:4 RCT 1 0,33 318 303 327 $0.43 3871
Total (8/m') 53,128



Activity 0.

Activity 1.

Activity 2.

SITE 2
TRANSURANIC WASTE

Generator Declares Material Waste

Container Prep and Delivery

Receipt of new drums from the vendor is done by a stock clerk at the offsite
warechouse. Receipt includes verifying the correct number and types of containers
are delivered as per receiving documents. Inspection and preparation of the new
containers is then conducted. Inspectors perform an inspection against inspection
criteria. A truckload of 25 drums is inspected by two inspectors. Two stock
clerks are also involved in the manual labor of moving the drums around for the
inspectors. Each drum is assigned a unique tracking number which is bar coded
on the container and entered into the tracking system by a data processing
person. The stock clerks are involved in loading a truck for delivery of drums to
generators. Two truckers are involved in the actual delivery of drums from the

JRE.L UL WS IR S
dlldDIC 1UI

offsite warchouse to the waste generators. A waste coordinaior is a
the acceptance of each delivery of drums to each generator. In addition, the
container movement is entered in a tracking system each time the container
location changes. The activity of delivering a drum to a generator is initiated by
the generator processing a waste processing rcquést form. The waste processing.
request form is filled out as a result of a newly-generated drum of waste. Before
this drum of new waste can be moved, a preliminary drum inspection and sign off
is conducted by two waste technicians and two waste coordinators. Status of the

drummed waste is then entered into the tracking system by the waste coordinator.

Transport to Storage

Before the drum is moved from a building, the waste container documentation is
inspected by Waste Acceptance and Shipping. Movement of the drum from the

accumulation area to the dock area must be documented on the

D-26




accountability/tracking system and the drum must be surveyed by a health physics

technician. Movement of the container to storage, which is located in another
building, requires more data transactions on the accountability system, radiological
monitoring, loading of the truck, driving the truck to the storage building,
unloading the truck at the destination, followed by more accountability

transactions. At the destination, the drums and documentation are again

inspected.

Activity 3. Storage
No variable, waste dependent costs are associated with non-RCRA storage.

Activity 4. Transport to Assay
Movement of the container from storage requires data entry on the accountability
system, radiological monitoring, loading of the truck, driving the truck to the assay
building, unloading the truck at the destination, followed by more accountability
transactions. At the destination, the drums and documentation are again
inspected.

Activity 5. Waste Assay

Each container is nondestructively assayed to determine the amount of
radioactive materials within each drum. Different types of assay equipment are
located in different buildings. Each drum is directed to assay equipment based
upon its weight and contents. The assay or counting operation is conducted by a
process specialist. A second process specialist is required to move the drum from
the delivery area to the counting equipment and back. A health physics
technician checks the drum at receipt and before the drum leaves the assay
building for radiological contamination. The results of the assay and the location
of the drum are entered into the waste tracking system and the Nuclear Materials

Control system. The drum is then shipped to RTR.
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Activity 6.

Activity 7.

Activity 8,
[rrEmE————

Shipment to RTR

Movement of the container from the assay building requires data entry on the
accountability system, radiological monitoring, loading of the truck, driving the
truck to the RTR building, unloading the truck at the destination, followed by
more accountability transactions. At the destination, the drums and

documentation are again inspected.

Verify Characterization

This procedure is a nondestructive testing (NDT) technique for looking inside a
drum to determine that it is in compliance with shipping requirements. The RTR
of a drum requires participation by waste technicians, an NDT technician, and a
waste coordinator. The procedure includes moving the drum in and out of the
RTR machine, running the test, and documenting the results. Before the drum

can Jeave the building it must again be radiologically monitored.

accumulation area to the dock area must be documented on the
accountability/tracking system and the drum must be surveyed by a health physics
technician. Movement of the container to storage, which is located in another
building, requires more data transactions on the accountability system, radiological
monitoring, loading of the truck, driving the truck to the storage building,
unloading the truck at the destination, followed by more accountability

transactions. At the destination, the drums and documentation are again

inspecied.



Activity 9.

Storage

Activity 10.

No variable, waste dependent costs are associated with non-RCRA storage.

Movement to Staging _

Activity 11.

Same as Activity 8 above.

Prepare for Shipment

Activity 12.

Radioactive waste designated for offsite shipment and disposal is staged, where it
undergoes final inspection and certification. The waste is accepted into the

building by two waste technicians and a waste coordinator.

Stage Containers

Activity 13.

Two waste technicians ready the containers for shipment by aligning them in a

staging area.

Verify Characterization

Activity 14.

Containers are inspected to confirm compliance with physical and documentation

requirements.

Paint and Stencil

Containers are painted and stenciled with all required markings by a painter.

Two waste technicians move the drums.
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Activity 15. Container and Document Inspection
A waste coordinator inspects all containers and documentation for compliance
with all criteria.

Activity 16. Certification Inspection
Certification personnel perform an inspection to ensure compliance with the
applicable waste acceptance certification criteria. The inspection is conducted by
a quality engineer assisted by two waste technicians.

Activity 17. Traffic Inspection
The quality engineer, two waste inspectors, and traffic personnel inspect the
trailer and the waste load to ensure all Department of Transportation (DOT)
requirements are satisfied.

Activity 18. Load Trupact
The TRUPACT-II Trailer is loaded by four waste technicians under the
supervision of a quality engineer, an inspector, and a waste coordinator. A final
inspection of each container takes place as it is loaded. The container movement
is recorded in the Nuclear Materials Control system and the waste tracking
system. When loaded, the trailer is sealed and an exterior radiological survey is
performed.

Activity 19. Shipment to WIPP

Activity 20. WIPP Disposal
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Figure D-3. Site 2: transuranic waste.
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Annual Quantity Disposed: 84t m’
LABOR NONLABOR
ID | ACTIVITY DESCRIPTION| Basis | Yolume Labor Type Qty.| Time | Raw Rate Nonlabor items | (ty.{ Burdened | Total by Aciivity | Cumulative
(Drums) | Change {hrs) | Rate } Burdened {$) Acllvity ($) | Cost ($/m")] Total 5/'m’)
HRatio (Shr) 1 (Sihry
0 Generator Declares Malerial 50
Waste
1 {Container Prep & Delivery
Receive New Dnumns 3,000 (1] Stock Clerk & 80 $18 $83 55 Gallon Drum 1 312 $40,041 217 $217
Inspect & Prepare New
Containers 25 1:l |NMC 1 0.5 $18 83 Liner, PVC, Type V| $26 S68 | 31M $351
25 1:1  linspector 2 1.5 15 43 O-ring bag (22™) 1 518 1266 3132 $482
J_ 25 1:1  |Stock Clerk 2 2 §17 78 Plastic liner- 10 mil 1 51 $313 $63 $545
Load Truck, Deliver to Plant
and G t 25 1:1  |Trucker 2 25 15 71 Filter 1 $25 $3719 $18% $733
25 1:1 Coordinator 1 0.25 & 83 Eiberboard Dise ] $2 $23 b12 5746
25 111 INMC 1 2.5 8 83 $207 $19 $785
25 1: WEMS 1 0.25 7 $73 $20 $4 3789
i 1:1__[NMC 1| 03 18 $83 $4i 5197 5986
1 |Transpori to Storage
Staging from building to dock 30 ;1 [WARS 2 2 18 [13] $112 53 51,038
10 1:1 NMC 1 1.13 I8 333 $91 15 $1,053
10 1:1 RCT 1 1346 18 383 $113 18 51,071
Shipping from building 1o
storage 30 1:1 WALS 2 2 1B 533 $332 53 $1,124
u 30 ;1 __JRCT 1 | 272 | $i8 583 226 16 $1.160
10 11 INMC 1 2.26 18 $83 187 30 $1,190
30 B:1 |Trucker 2 1.5 15 $71 212 $34 51223
1 | ®:1  |Inspector 2 0.18 18 $83 $30 §$142 $1,365
3 |Storage NO VARIABLE COSTS ASSOCIATED WITH NON REGULATED WASTE STORAGE
4 |Transport to Assay 10 1:1  JWA&S 2 2 $18 $83 332 353 51418
30 1:1 RCT 1 2.72 $18 533 226 336 51,454
30 1:1 NMC 1 2.26 518 $83 187 $30 51484
30 11 |Trucker 2 1.5 $15 $71 212 §34 51,517
1 [ Inspeector 2 0.18 $i8 b1:X] $30 $142 31,659
5 |Waste Assay
Coulnlinj 1 1:1 Process Specialisi 2 0.5 518 B3 383 3396 $2.055
Coritainer Movement 40 1:1 Process Specialist 2 4 $18 83 36465 379 32,134
40 1:1  |RCT 1 408 | s18 83 5339 $40 2,178
40 £:1 NMC 1 3139 518 $83 3280 313 2,208
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LABOR NONLABOR
TDJ ACTIVITY DESCRIPTION| Basis { Yolume Labor Type Qty.| Time | Raw Rate Nanlabor ems | Qty.] Burdened | Total by Activity | Cumulative
(Prums) | Change (hrs) | Rate | Burdened 5 Actlvity (8) | Cost {3/m")| Total (S/m")
Ratia Fi 1
6 {Shipment to RTR 30 1:1  |WA&S 2 2 118 583 $332 353 $2261
0 1:1  RCT 1 2.72 113 383 $226 536 $2297
30 1:1 NMC 1 2.26 18 $83 $187 330 $2,326
30 1:] Trucker 2 2.5 15 §71 $353 356 32,382
1 1:1 Inspector 2 0.18 318 §83 330 3142 32,524
T [¥erily Characterization 30 1:1  |Coordinator 1 1.5 3i8 83 $125 $20 $2.544
1 11 Waste Technician 2 017 318 B3 $28 $135 $2679
30 1:1 Waste Technician 2 ] $18 33 $167 326 2,706
1 1:1 Waste Technician 2 0.05 b18 $83 33 $40 $2,745
3 [:1 NDT Technician 2 0.5 §20 $91 $91 $144 $2 889
3 1:] Waste Technician 2 017 18 81 28 545 32934
8 [Transport to Sterage k) 1 {WA&S 2 2 $18 383 33132 553 $2,937
30 1:1 _|RCT 1 272 $13 $83 $226 $36 $3,023
30 I:3  INMC 1 2.26 18 $33 $187 $30 $3.052
10 11 {Trucker 2 25 1 $71 5353 $56 (1,109
! 1:1  {Inspector 2 0.18 518 $83 330 $142 $3.251
9 |Storage NO VARIABLE COSTS ASSOCIATED WITH NON REGULATED WASTE STORAGE
10 [Movement fo Staging 30 11 WAES 2 2 318 $83 $332 $53 3,303
10 1:1 RCT ] 2.72 18 523 $226 $36 3,319
3¢ 11 NMC ] 2216 118 $83 $187 $10 13,169
30 1: Trucker 2 235 1% 571 $353 $36 3425
! I:1 Inspector 2 0.18 18 53 330 $142 $3,567
11 [Prepare for Shipment 1 1:1 Waste Techmician 2 017 §18 3£ 128 135 $31.702
1 A Coordinator 1 0.05 h1E] $£1 $4 320 3,722
12 [Stape Containers 1 1:1 _ |Waste Technici: 2 0.03 big $33 $5 $24 $3.746
13 |Verify Characterization 1 I:1 Inspector 1 041 $18 $33 14 $67 31813
14 Paint & Stencil 1 1:1 Wasiz Technicjan 2 0.08 $18 $83 13 64 $1.876
L 1:t |Painier ] 0.25 519 $85 $21 5102 $1978
Container & Document
15 |Inspection 42 1:1 Coordinator 1 1 318 533 83 39 831,087
16 |Certification Inspection 1 1:1 Quality Enginecs 1 1 321 $07 $97 $462 $4.449
42 1:1 ‘Waste Technician 2 2 §i8 $83 $333 $38 $4,487
17 | Traffic Inspection 42 1:1 Inspector 2 1 $18 $83 $£166 319 $4.506
42 t:1  |Quality Engineer 1 1 $21 $97 §97 $i1 34517
42 1:1 Traffic 1 1 $17 $80 §30 30 $4.526
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TABOR NONLABOR
1D | ACTIVITY DESCRIPTION| Basis | Volume Labor Type Qiy.{ Thne | Raw Rate Nonlabor items | Qty.| Burdened | Total by Activity | Cumulative
(Drums) { Change (hrs) | Rate | Burdened 5 Activity {§) | Cost ($/m’)| Total (S/m")
———te Ratio, (Shc) | 3
I8 |Load TRUPACT 42 1:1 Cruality Engincer 1 7 $21 $97 3679 77 34,603
42 1:1_ |Inspector 1 7 $i8 §81 580 $66 $4,669
42 1:1 Coordinator 1 7 $18 }81 b583 366 34,735
42 1:1 Waste Technician 4 7 §i8 83 $2,334 $265 34,999
42 1:1  [NDT Technician 1 7 $20 91 $634 $72 $5.071
42 1:1__JRCT 1 7 $18 83 $582 $66 $5,137




Activity 0.

SITE 2
TRANSURANIC MIXED WASTE

Generator Declares Material Waste

Activity 1.

Container Prep and Delivery

Activity 2.

Receipt of new drums from the vendor is done by a stock clerk at the offsite
warehouse. Receipt includes verifying the correct number and types of containers
are delivered as per receiving documents. Inspection and preparation of the new
containers is then conducted. Inspectors perform an inspection against inspection
criteria. A truckload of 25 drums is inspected by two inspectors. Two stock
clerks are also involved in the manual labor of moving the drums around for the
inspectors. Each drum is assigned a unique tracking number which is bar coded
on the container and entered into the tracking system by a data processing
person. The stock clerks are involved in loading a truck for delivery of drums to
generators. Two truckers are involved in the actual delivery of drums from the
offsite warehouse to the waste generators. A waste coordinator is available for
the acceptance of each delivery of drums to each generator. In addition, the
container movement is entered in a tracking system each time the container
location changes. The activity of delivering a drum to a generator is initiated by

the generator processing a waste processing request form. The waste processing
this drum of new waste can be moved, a preliminary drum inspection and sign off
is conducted by two waste technicians and two waste coordinators. Status of the

drummed waste is then entered into the tracking system by the waste coordinator.

Transport to Storage

Before the drum is moved from a building, the waste container documentation is
inspected by Waste Acceptance and Shipping. Movement of the drum from the

accumulation area to the dock area must be documented on the
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Activity 3.

Activity 4.

Activity 5.

accountability/tracking system and the drum must be surveyed by a health physics
technician. Movement of the container to storage, which is located in another
building, requires more data transactions on the accountability system, radiological
monitoring, loading of the truck, driving the truck to the storage building,
unloading the truck at the destination, followed by more accountability
transactions. At the destination, the drums and documentation are again

inspected.

Storage

RCRA inspections by a waste technician and a waste coordinator must be
conducted and documented on a weekly basis. In addition, a weekly physical

inspection of the storage area is conducted by a waste technician.

Transport to Assay

Movement of the container from storage requires data entry on the accountability
system, radiological monitoring, loading of the truck, driving the truck to the assay
building, unloading the truck at the destination, followed by more accountability
transactions. At the destination, the drums and documentation are again

inspected.

Waste Assay

Each container is nondestructively assayed to determine the amount of
radioactive materials within each drum. Different types of assay equipment are
located in different buildings. Each drum is directed to assay equipment based
upon its weight and contents. The assay or counting operation is conducted by a
process specialist. A second process specialist is required to move the drum from
the delivery area to the counting equipment and back. A health physics
technician checks the drum at receipt and before the drum leaves the assay

building for radiological contamination. The results of the assay and the location
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Activity 6.

of the drum are entered into the waste tracking system and the Nuclear Materials

Control system. The drum is then shipped to RTR.

Shipment To RTR

Activity 7.

Movement of the container from the assay building requires data entry on the
accountability system, radiological monitoring, loading of the truck, driving the
truck to the RTR building, unloading the truck at the destination, followed by

more accountability transactions. At the destination, the drums and

Verify Characterization

Activity 8.

This procedure is a nondestructive testing (NDT) technique for looking inside a
drum to determine that it is in compliance with shipping requirements. The RTR
of a drum requires participation by waste technicians, an NDT technician, and a
waste coordinator. The procedure includes moving the drum in and out of the
RTR machine, running the test, and documenting the results. Before the drum

can leave the building it must again be radiologically monitored.

Transport to Storage

Before the drum is moved from a building the waste container documentation is
inspected by Waste Acceptance and Shipping. Movement of the drum from the
accumulation area to the dock area must be documented on the

ility/tracking system and the drum must be surveyed by a health physics
technician. Movement of the container to storage, which is located in another
building, requires more data transactions on the accountability system, radiological
monitoring, loading of the truck, driving the truck to the storage building,
unloading the truck at the destination, followed by more accountability
transactions. At the destination, the drums and documentation are again

inspected.



Activity 9.

Activity 10.

Activi!x 11.

Activity 12.

Activity 14.

Storage

RCRA inspections by a waste technician and a waste coordinator must be
conducted and documented on a weekly basis. In addition, a weekly physical

inspection of the storage area is conducted by a waste technician.

Movement to Staging

Same as Activity 8 above.

Prepare for Shipment

rbinern susnmtn Aaniemntad Ffre Affnita alaie mt e Alasemonl
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building by two waste technicians and a waste coordinator.

Stage Containers

Two waste technicians ready the containers for shipment by aligning them in a

staging area.

Verify Characterization

Memtnimars ora T
LAJILdHICIY dl

requirements.

Paint and Stencil

Containers are painted and stenciled with all required markings by a painter.

Two waste technicians move the drums.



Activity 15.

Container and Document Inspection

Activity 16,

A waste coordinator inspects all containers and documentation for compliance

with all criteria.

Certification Inspection

Activity 17.

Certification personnel perform an inspection to ensure compliance with the

applicable waste acceptance certification criteria. The inspection is conducted by

a manlitn amstnsane asoiotad by tion aracta ¢a 2 acn
L3 \luﬂlll—’ cusu:ccl DDA LAL U’ TWLU Wadle tLLillUIVvIally.

Traffic Inspection

Activity 18.

The quality engineer, two waste inspectors, and traffic personnel inspect the
trailer and the waste load to ensure all Department of Transportation (DOT)

requirements are satisfied.

Load Trupact

Activity 19.

The TRUPACT-II Trailer is loaded by four waste technicians under the
supervision of a quality engineer, an inspector, and a waste coordinator. A final
inspection of each container takes piace as it is loaded. The container movement
is recorded in the Nuclear Materials Control system and the waste tracking
system. When loaded, the trailer is sealed and an exterior radiological survey is

performed.

Shipment to WIPP

Activity 20.

WIPP Disposal




Figure D-4. Site 2: transuranic mixed waste.

0
Generator declares
material waste

14 15
Container and
document inspection

17 E
Traffic inspection J Load TRUPACT

Disposal

19
Shipment 10 WIPP

RS54 1379

D-40



17-d

‘v-a 919eL

(AN

"2)SEM PIXIW JTURINSUE.)

Annuat Quantity Generated: 6.1 m'
Annual Quantity Disposed: 612 m’
LABOR NONLABOR
1D} ACTIVITY DESCRIPTION] Basis Yolume Labwr Type Qty.| Time | Raw Ratle Nonlaber items | Qty. | Burdened Tolsl by Activity | Cumulative
(Drums) | Change thrs) | Rate 3 Burdened (k1) Activity (8) [ Cost (S/m’})| Total (S/m")
tatio.., LT
Genersator Declares Material
0 50
Waste
1 |Container Prep & Delivery
Receive New Drums 3.000 1:1 Stock Clerk ] B0 $18 383 55 Galfon Drum 1 332 340,041 §$217 $217
Inspect & Prepare New
Containers 25 1:1 NMC ] 0.5 18 383 Liner, PVC, Type V| 1 326 368 134 $351
25 1:1 [nspector 2 1.5 518 $83 O-ring bag (22"} 1 $18 $266 1122 $4%2
25 b JSiock Clerk 2 2 17 $78 Plastic liner-10 mil 1 51 px1k] $63 $545
oad Truck, Deliver to Plant
and Gencrator 25 k:] Trucker 2 2.5 515 7N Filter 1 $25 $319 5139 3733
23 1:1 Coordinator 1 0.25 §18 383 Fiberboard Disc 1 $2 $23 512 8746
25 1:1  [NMC 1 1.5 bi8 $83 5207 539 {785
25 1:1 WEMS 1 0.25 17 LR ) 7] £789
1 ;b INMC | .5 $18 383 541 $197 }986
2 [Transport to Storage [H]
Staging from building to dock 30 1:1  |WALS 2 2 $18 %3 §$132 353 $1,038
30 1:1 NMC 1.13 $i8 $83 593 $15 51,053
30 L1 RCT 136 | 518 $83 $i 5is Y]
Shipping from building to
storage 30 1:1 WAES 2 2 $18 $83 $332 $53 $1.124
30 1:1 RCT 1 .12 H1T] 383 $226 $36 51,160
30 1 NMC ] 226 $18 $83 $187 $10 $1,190
30 1:1 Trucker 2 i3 £15 171 €312 T4 $1 223
1 1:1  |Inspeclor 2 .18 518 $33 5330 3142 31,365
3 |Storape 1:1 _ Waste Technician $/Containcr/year 1 $51 $51 3241 $1,608
4 [Transport to Assay 30 1:1 WALS 2 2 18 f1x) $332 $53 31,661
30 1:1 _|RCT 1 2.72 | %18 $83 3226 $16 51697
30 1:1 INMC 1 226 18 23 $187 $30 $1.726
30 1:1 Trucker 2 1.5 $15 71 3212 $34 1,760
1 11 inspector 2 1018 | 31k &1 $30 5142 $1,001
5 |Waste Assay 11 ]
Counting 1 1:1  JProcess Specialist 2 0.5 518 581 $83 $396 §2.298
Container Movement 40 t:l  IProcess Speciatisi 2 4 31 4.5 $565 $72 32,377
40 1:1 |RCT ] 4.08 | 518 }33 $339 $40 $2.417
40 t:1 NMC 1 3.39 518 333 $280 $33 32451
6 [Shipment to RTR 30 1:1 'WALS 2 2 518 383 $332 353 $2,504
30 | 5] RCT 1 2.72 $18 $83 §226 316 $2,539
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LABOR NONLABOR
ID | ACTIVITY DESCRIPTION| Basis | Volume Labor Type Qiy.| Time | Raw Rate Nonlaber items | Qty.{ Burdened Total by Activity | Cumulative
(Drums} | Change thrs) | Rate | Burdened {3) Activity (5) | Cost (S/m’*)| Total ($/m’}
Ratia ool { —_—
10 1:1  |NMC ] 226 318 83 87 330 $2.569
Ll 1:1  [Trucker 2 2.5 §15 1 153 $56 $2,625
i I:1 ilnspecior 2 018 18 $33 $30 $142 $2,767
7 |Verily Characterization 30 I:1 Coordinator 1 15 18 [11] $125 320 $2,787
1 1:1  [Waste Technician 2 0.17 18 s 528 $135 2,922
30 1:1 Waste Technici: 2 1 18 83 $167 326 2,949
1 1:1 Waste Technici 2 0.05 $18 B3 38 $40 2,988
3 1:1  INDT Technician 2 0.5 $20 9] 91 $i44 3,132
3 1:1 - 1Waste Technician 2 0.17 18 83 28 545 3177
8 |Transpert to Stoyape 30 111 {WA&S 2 2 [] 83 5332 $53 $3230
30 1:1 RCT 1 2.72 8 $83 3226 b36 $1.266
30 11 NMC 1 226 18 $83 $187 }30 $3295
30 t: Trucker 2 2.5 15 371 $353 b56 §3,351
1 : Inspector 2 0.18 $13 $83 $30 142 $3.493
9 |Storape $/Container/year 1 55t 351 243 $1,736
10 |Movement to Staging 30 H WALS 2 2 518 §83 §312 53 $3,789
30 : RCT 1 1.72 318 $83 $226 36 $3,825
30 1 NMC 1 226 | s12 $83 $187 30 $3,855
30 1 Trucker 2 25 515 b71 5153 356 $1.911
1 1.1 |Inspector 2 | 618 | si8 33 $30 142 $4,053
11 |Prepare for Shipment 1 1:1 _ [Waste Technician 2 0.17 $18 §33 528 135 34,188
1 :1 Coordinator 1 0.08 T §83 54 20 34,207
12 |Stape Containers i :1 _ |Waste Technici 2 0.0 $18 83 $5 $24 34,231
13 [Verify Charscterization 1 21 |Inspector 1 0.17 $18 $83 $14 67 $4,298
14 |Psaint and Stencil 1 21 {Waste Technici 2 0.08 $t8 $83 s13 64 $4,362
1 1.3 Painter 1 0.25 $19 }85 321 5102 34,463
Container & Document( -
15 [Inspection 42 Coordinator 1 318 383 b83 $9 $4.473
16 |Cerlification Inspection 1 Quality Engincer 1 321 }97 497 3462 $4,915
42 ‘Waste Technician 2. 2 $18 b83 $333 $38 }4.973
17 | Tralfic Inspection LY. Inspector 2 $18 23 $166 $19 4,892
42 Quality Engincer 1 1 $21 97 97 St 5,003
42 Traffic 1 1 37 [ $80 $9 5,012
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LABOR NONLABOR
ID [ ACTIVITY DESCRIPTION] Basis | Volume Laber Type Qily.] Time | Raw Rate Nenlabor ftems | Qty.| Burdemed | Totaiby Activily | Cumulative
(Drums) | Change (hrs) | Rate | Burdened [&)] Activily ($) [Cost ($im”)] Total (S/m")
Halin : Shr) | 3

18 |Lond TRUPACT 42 1:1 Quality Engineer 1 7 $21 397 b679 377 $5,089

42 1:1 Inspector 1 1 518 383 L3580 $66 $5,154

42 1:1 |Coordinalnr 1 7 $18 B3 311 366 15,220

42 11 Waste Technician 4 7 518 83 $2,334 3265 }5,485

42 14 INDT Technician 1 7 320 91 $634 $72 35,557

12 L.l IRCT I 7 513 3 $582 $66 5,623




Activity 0.

Activity 1.

Activigx 2.

SITE 2
RCRA LIQUIDS

Generator Declares Material Waste

Container Prep and Delivery

Receipt of new drums from the vendor is done by a stock clerk at the offsite
warehouse. Receipt includes verifying the correct number and types of containers
are delivered as per receiving documents. Inspection and preparation of the new
containers is then conducted. Inspectors perform an inspection against inspection
criteria. A truckload of 25 drums is inspected by two inspectors. Two stock
clerks are also involved in the manual labor of moving the drums around for the
inspectors. Each drum is assigned a unique tracking number which is bar coded
on the container and entered into the tracking system by a data processing
person. The stock clerks are involved in loading a truck for delivery of drums to
generators. Two truckers are involved in the actual delivery of drums from the
offsite warehouse to the waste generators. A waste coordinator is available for
the acceptance of each delivery of drums to each generator. In addition, the
container movement is entered in a tracking system each time the container
location changes. The activity of delivering a drum to a generator is initiated by
the generator processing a waste processing requést form. The waste processing.
request form is filled out as a result of a newly-generated drum of waste. Before
this drum of new waste can be moved, a preliminary drum inspection and sign off
is conducted by two waste technicians and two waste coordinators. Status of the

drummed waste is then entered into the tracking system by the waste coordinator.

Waste Sampling/Analysis

The fingerprint is an analysis of the waste to determine what RCRA constituents

are present in the waste. The fingerprint sample is obtained by a waste
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coordinator and two waste technicians and the laboratory sample is run at the

plants general laboratory by a laboratory technician.

Activity 2a. Alpha Screen Loop

The laboratory also measures a sample to determine if any alpha contamination is

present. This analysis involves one operations laboratory person.

Activity 3. Release Evaluation

Before the waste can be shipped and disposed of as nonradioactive it must be
evaluated by a health physics technician and a radiological engineer. The waste is

then shipped to interim storage, awaiting shipment and disposal.

Activity 4. Transport to Storage

Moving waste to temporary storage inciudes a waste coordinator, a waste

technician, and a trucker, loading the waste into the truck and delivering it.

Activity 5. Storage

RCRA inspections by a waste technician and a waste coordinator must be
conducted and documented on a weekly basis. In addition, a weekly physical

inspection of the storage area is conducted by a waste technician.

Charges shown are for a commercial company to pick up and dispose of the waste

at an offsite treatment, storage, and disposal (TSD) facility.
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Figure D-5. Site 2: RCRA liquids.
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Annual Quantity Generated: 13145 kg
Annus} Qzantity Disposed: 13045 kg
LABOR NONLABOR
ACTIVITY DESCRIPTION| Basls | Volume Labor Type Qty.] Time | Raw Rate Nomlabor items ] Qty. | Burdemed | Total by Activity ! Cumulatlive
{Drems} | Chamge {brs) | Rate | Burdened [¢1] Activity ($) | Cost (%/kg)| Total (S/kg)
Hatin Lihe). |
Geacrator Declares Material
$0.00
Waste
Contaluey Brep & Delivery -1
Receive New Drums 3,000 1:1 Stock Clerk & 30 318 $83 55 Gailon Drum t $32 340,041 30.27 50.27
[[spect & Prepare New 25 nr o |nme tloos | sie 383 [Plastic Lincrs 2 ) LTy 30.02 30.29
Containers
25 1:1 Inspector 2 1.5 $18 $2) Filter 1 125 $274 $0.21 30.30
25 1:1 Stock Clerk 2 2 317 378 Fiberbonrd Disk 1 52 F31L] $0.08 $0.58
Load Truck, Deliver to Plant
and Generstor 25 1:1 Trucker 2 25 15 $T 3353 $0.08 30.66
23 1:1 Coordinator 1 0.25 318 $83 $i1 $0.00 50.67
25 [HI NMC 1 2.5 $18 F1E] $207 30.0% 30.72
15 1:1 WEMS )3 0.25 $17 378 320 $0.00 30.72
1 1:t NMC | 0.5 318 313 341 30.24 3057
Waste Processing Request 1 1:1 _ |Coordinator )] 0.1 $18 383 58 $0.05 $1.02
Drum Inspection & Sign-Off | 1:1_ {Coordinator | 0.75 313 h1:3) 562 30.37 $1.38
1 1:1 Waste Technician 2 0.75 38 3583 $124 $0.13 £2.12
| 1:k Coordinalor | 0.1 318 333 38 30.05 $2.17
WEMS Input/Lipdate 1 1:1__ ICoordinator 1 0.26 I8 33 b ¥ 0.13 $2.29
Waste Ssmpling/Analysis 1 1:1_ |Coordinator 1 0.15 $i8 38 Lab Supplies 1 $4 $is Q.10 $139
1 {HI Waste Technician 2 .38 18 38 $193 2.33 $4.72
1 1:1 General Lab 1 6.25 319 $87 $541 $3.20 31.92
Alpha Screen Loop 1 1:1 Operations [.ab Suppo] | 6.25 319 87 Lab Supplies 1 $10 §551 %$3.26 35.90 *
Release Evalusilon t 1:1 RCT ! 2 $i8 83 165 $0.9% $9.38
[ 1 1:1 _ JRadiological Engineer] | P4 322 $103 206 312 stL10
Transport to Slorape 1 1:1 Coordinator 1 1 s18 143 333 $0.4% 31159
1 1:1 _ |Waste Technician 2 ] SI8 3% $165 $0.98 $12.57
1 1:1 Trucker 2 1 315 N $141 30.84 511.40
Storage 1:1
Weekiy RCRA 920 | i1 |Coordinetor v a2 | sie | osm sis991 | sor | osiasr
inspection(annual cost)
920 1:1 Waste Technician 2 in $i8 383 351,581 $0.33 $13.90
Weekly Physical Inspection 920 1:1 Waste Technician 2 78 18 $83 512,895 $0.08 $13.99
OIT-Site Shipment for L
1 1:1 Commercinl Disposal 14 $299 1209 .11 S15.7T5
TreatmentDisposst

This cost only applies to 30% of the waste stream



Activity 0.

Activity 1.

Activity 2.

SITE 2

- RCRA SOLID WASTE

Generator Declares Material Waste

Container Prep and Delivery

Receipt of new drums from the vendor is done by a stock clerk at the offsite
warchouse. Receipt includes verifying the correct number and types of containers
are delivered as per receiving documents. Inspection and preparation of the new
containers is then conducted. Inspectors perform an inspection against inspection
criteria. A truckload of 25 drums is inspected by two inspectors. Two stock
clerks are also involved in the manual labor of moving the drums around for the
inspectors. Each drum is assigned a unique tracking number which is bar coded
on the container and entered into the tracking system by a data processing
person. The stock clerks are involved in loading a truck for delivery of drums to
generators. Two truckers are involved in the actual delivery of drums from the
offsite warechouse to the waste generators. A waste coordinator is available for
the acceptance of each delivery of drums to each generator. In addition, the
container movement is entered in a tracking system each time the container
location changes. The activity of delivering a drum to a generator is initiated by
the generator processing a waste processing request form. The waste processing
request form is filled out as a result of a newly-generated drum of waste. Before
this drum of new waste can be moved, a preliminary drum inspection and sign off
is conducted by two waste technicians and two waste coordinators. Status of the

drummed waste is then entered into the tracking system by the waste coordinator.

Transport to0 RTR

Before the drum is moved from a building, the waste container documentation is
inspected by Waste Acceptance and Shipping. Movement of the drum from the

accumulation area to the dock area must be documented on the
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Activity 3.

accountability/tracking system and the drum must be surveyed by a health physics
technician. Movement of the container to real-time radiography (RTR), which is
located in another building, requires more data transactions on the accountability
system, radiological monitoring, loading of the truck, driving the truck to the RTR
building, unloading the truck at the destination, followed by more accountability
transactions. At the destination, the drums and documentation are again

inspected.

Verify Characterization

Activity 4.

This procedure is a nondestructive testing (NDT) technique for looking inside a
drum to determine that it is in compliance with shipping requirements. The RTR
of a drum requires participation by waste technicians, an NDT technician, and a
waste coordinator. The procedure includes moving the drum in and out of the
RTR machine, running the test, and documenting the results. Before the drum

can leave the building it must again be radiologically monitored.

Retease Evaluation

Activity 5.

Before the waste can be shipped and disposed of as nonradioactive it must be
evaluated by a health physics technician and a radiological engineer. The waste is

then shipped to interim storage, awaiting shipment and disposal.

Transport to Storage

Moving waste from the RTR building to temporary storage includes a waste
coordinator, a waste technician, and a trucker, loading the waste into the truck

and delivering it.
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Activity 6.

Storage

Activity 7.

RCRA inspections by a waste technician and a waste coordinator must be
conducted and documented on a monthly basis. In addition, a weekly physical

inspection of the storage area is conducted by a waste technician.

Off-Site Shipment for Treatment/Disposal

Charges shown are for a commercial company to pick up and dispose of the waste

at an offsit

SEEEEe RS FRSERESt = 3 E - %

treatment, storage, and disposal (TSD) facility.
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RCRA solid waste.
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Site 2

Figure D-6.
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Annual Quantity Generated: 23369 kg
Annual Quantity Disposed: 23369 kg
LABOR NONLABOR
ACTIVITY DESCRIPTION| Basis | Volume Labor Type Qty.{ Time | Raw Rate Nenlabor items | Qty. | Burdened Total by Activity | Cumulative
{Drums) | Change {hrs) | Rate ] Burdened (6] Activity (3) { Cost ($/kg)| Total (Skg)
Rat 5 (S/he)
Generator Declares Material ia A
$0.00
Waste
Contsainer Prep & Delivery 1:1
Receive New Drums 3,000 1:1 Stock Clerk 6 80 318 381 55 Gallon Drum 1 $32 340,041 $0.34 $0.34
Inspect & Prepare New 25 11 |NMC tFos | osie 83 [Plastic Liners 2 $ 343 $0.02 $0.37
|Containers
25 1:4 I[nspector 2 1.5 18 b83 Filter 1 $25 $274 $0.27 40.63
25 i1 Stock Clerk 2 2 $17 }78 Fiberboard Disk 1 52 $314 $0.11 0.74
Load Truck, Defiver to Plant |, ¢ 11 |Trucker 2 25 | s1s | sm $353 $0.11 5085
and Generator
25 1:1  |Coordinator 1 025 | %18 $83 $21 30.01 $0.85
25 1:1 NMC 1 2.5 J18 383 $207 $0.06 $0.91
25 11 WEMS 1 0.25 317 378 320 $0.01 $0.92
1 3:1 NMC 1 0.5 §18 $8) 341 (3,31 §$1.23
Wasie Processing Request 1 1:1 Coordi i 0.1 514 383 11 0,06 $1.29
| Drum Inspection & Sign-Off 1 1:1 Coordi ] 0.75 514 §3 $62 047 $1.76
] 1:1 Waste Technician 2 0.75 SiE 83 5124 $0.93 $2.69
1 1:1 Coordinator 1 0.1 §it 83 $8 $0.06 $2.76
WEMS Inputiipdate 1 1:1 Coordinator 1 0.26 $18 13 $21 $0.16 $2.92
Transport to RTR 1:1
|Staging from building to dock RlH] 1:1 WARS 2 2 $i8 k] $332 $0.08 $3.00
0 1:1 NMC 1 1.13 318 3 $93 $0.02 $3.02
30 1:1 RCT ] 1.36 S18 38 $113 $0.03 $3.05
Shipping from building & 30 11 |wAgs 2t 2 | s1is | ses $332 s008 5314
receive at RTR
30 1:} IRCT 1 272 | sI8 $83 $226 $0.06 $3.19
30 1:1 NMC 1 2.26 518 $8) 187 $0.05 $3.24
30 1:] Trucker 2 L5 $15 371 $212 $0.05 $1.29
1 1:1_ |Inspector 2 0.13 | 318 3 $30 $6.22 $31.52
Yerify Charaterization 30 1:1 __ |Coordinator i 1.5 318 3 $125 $0.03 $3.55
1 1:1 Waste Technici b 0.17 b1k 3 $28 $0.21 $3.76
30 1:1 Waste Technici 2 1 518 $83 5167 $0.04 3$3.80
i 1:1 Waste Technician 2 0.05 $18 83 58 $0.06 $1.87
3 1:1 NDT Technician 2 0.5 $20 391 $91 0.23 $4.09
3 1:1 Waste Technician 2 0.17 h11] 383 $28 .07 $4.17
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LABOR NONLABOR
1B | ACTIVITY DESCRIPTION| Basis | Volume Labor Type Qty.| Time | Raw Rate Nanlsbor tesns | Qty. | Burdened | Totalby Activity | Cumulative
{Drums) | Change {(hrs) | Rate | Burdened {5 Actlvity (5) | Cost ($/kg)] Total (S/kg)
R (Shrl Ll __(Shr)
4 |Release Evaluation 1 1:1 _[RCT 1 2 L1t $83 b 166 $1.25 5.42
I 1:1 Radiological Engineer| 1 2 $22 $103 206 $1.55 6.97
5 1Transport in Storaps 1 1:1 Coordinator ! H b3 $83 383 $0.62 47.59
1 1:1 Waste Technician 2 1 513 383 5165 $1.24 $3.84
1 1:1 Trucker 2 1 515 7 $1d1 $1.06 $9.90
6 |Storage b1
WecklyRCRA 920 11 |Coordinator t ] a2 | s1is | s s25791 | sozn $10.11
920 1:1 Waste Technician 2 312 318 583 351,581 50.42 $10.54
Weekly Physical Inspection 920 1:l__[Waste Techmician 2 |78 | sis 83 $12895 | so.1 51064
7 [OFF-Site Shipment for : 1 [Commerciat Disposal 1 §720 $720 $5.42 $16.06
Tresiment/Disposal




Activity 0.

A SOLID WASTE

Generator Declares Material Waste

Activity 1.

Container Prep and Delivery

Activity 2.

Receipt of new drums from the vendor is done by a stock clerk at the offsite

warehouse. Receipt includes verifying the correct number and types of containers

containers is then conducted. Inspectors perform an inspection against inspection
criteria. A truckload of 25 drums is inspected by two inspectors. Two stock
clerks are also involved in the manual labor of moving the drums around for the
inspectors. Each drum-is assigned a unique tracking number which is bar coded
on the container and entered into the tracking system by a data processing
person. The stock clerks are involved in loading a truck for delivery of drums to

generators. Two truckers are involved in the actual delivery of drums from the

the acceptance of each delivery of drums to each generator. In addition, the
container movement is entered in a tracking system each time the container
location changes. The activity of delivering a drum to a generator is initiated by
the generator processing a waste processing request form. The waste processing
request form is filled out as a result of a newly-generated drum of waste. Before
this drum of new waste can be moved, a preliminary drum inspection and sign off

is conducted by two waste technicians and two waste coordinators. Status of the

L
y
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Transport to RTR

Before the drum is moved from a building, the waste container documentation is
inspected by Waste Acceptance and Shipping. Movement of the drum from the

accumulation area to the dock area must be documented on the
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Activity 3.

accountability/tracking system and the drum must be surveyed by a health physics
technician. Movement of the container to real-time radiography (RTR), which is
located in another building, requires more data transactions on the accountability
system, radiological monitoring, loading of the truck, driving the truck to the RTR
building, unloading the truck at the destination, followed by more accountability
transactions. At the destination, the drums and documentation are again

inspected.

Verify Characterization

Activity 4.

This procedure is a nondestructive testing (NDT) technique for looking inside a
drum to determine that it is in compliance with shipping requirements. The RTR
of a drum requires participation by waste technicians, an NDT technician, and a
waste coordinator. The procedure includes moving the drum in and out of the
RTR machine, running the test, and documenting the results. Before the drum

can leave the building it must again be radiologically monitored.

Release Evaluation

Activity 5.

Before the waste can be shipped and disposed of as nonradioactive it must be
evaluated by a health physics technician and a radiological engineer. The waste is

then shipped to interim storage, awaiting shipment and disposal.

Transport to Storage

Moving wasie from the RTR buildi O € i s

t0 iemporary siorage includes a wasic

[

in
coordinator, a waste technician, and a trucker, loading the waste into the truck

and delivering it.
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Activity 6. Storage

TSCA inspections by a waste technician and a waste coordinator must be

conducted and documented on a monthly basis.

Activity 7. Off-Site Shipment for Treatment/Disposal

Charges shown are for a commercial company to pick up and dispose of the waste

at an offsite treatment, storage, and disposal (TSD) facility.
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Figure D-7 Site 2: TSCA solid waste.
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Annual Quantity Generated: 10904 kg
Annual Quantity Disposed: 10944 kg
LABOR NONLABOR
IDJACTIVITY DESCRIPTION| Basis | Volume Labor Type Qty.| Time | Raw Rate Nonlabor items | Quy.| Burdened | Total by Activity | Camulative
(Drums} | Change (hrs) | Rate | Burdened (5) Activity (§) { Cost (3/kg)] Total 3/kp)
Ra {Sihr) (Sihr)
Generator Declares Material wia
0 $0.00
Waste
1 |Container Prep & Dellvery 1:1
Receive New Drums 3,000 ¥:1  |Stock Clerk 6 B0 |S$I8.12 583 55 Gallon Drum 1 $32 $40.041 30.32 $0.32
Inspect & Prepare New 25 1 {NMC 1| o5 [51798 [ $83  IPhstic Liners 2 $t $43 50.02 $0.34
Containers
25 1:1 Inspector 2 1.5 {518.01 $83 Filter 1 525 32 $0.25 50.58
25 1:1 Stock Clerk 2 2 516.95 73 Fiberhoard Disk 1 32 $314 3010 $0.68
Load Truck, Deliver to Plaat 25 Ll [Trucker 2 | 25 [s1538] sm $353 $0.10 $0.78
and Generator
25 1:1 Coordi 1 0.25 1518.12 383 2 $0.01 $0.7%
23 1:1 NMC 1 25 |517.98 $53 $207 $0.06 30.84
23 1:1 WEMS 1 0.25 | s17.05 $78 $20 $0.01 $0.85
1 1:1 NMC 1 0.5 |517.98 $83 $4] $0.29 $1.14
Wasie P ing Request 1 1:1 Coordi 1 0.1 |1%17.97 383 58 $0.06 $i1.19
Dyum Inspection & Sign-OIf 1 1:1 Coordi 1 075 1317.97 383 362 $0.43 $1.63
i 1:1 Waste Technician 2 0.75 | 31797 333 $124 $0.86 $2.49
1 1:1 Coordinator I 0.1 1%17.97 383 38 $0.06 $2.55
WEMS Input/Update 1 I:1 Coordinator 1 0.26 | §17.97 $33 321 50.15 $2.10
2 |Transport io RTR 1:1
Staging from building to dock 30 1:1 WALES 2 $18.07 }83 $332 30.08 $2.77
10 1:] NMC 1.13 [$1798 83 $93 0.02 2.79
30 1:1 RCT 1.35 | si8.07 383 $113 $0.03 §$2.82
Shipping from buikding & 10 1 |wags 2| 2 [ssor| sm $332 50.08 $2.90
reccive at RTR
0 1:1 RCT 1 2712 131807 83 $226 §0.05 $2.95
30 I:1 NMC 1 226 151798 83 $187 $0.04 3$2.99
30 1:1 Trucker 2 1.5 {51536 71 $2i2 $0.05 $3.04
1 i:1 Inspector 2 018 151801 $83 330 $0.21 $3.25
3 Werily Characlerization 10 1:1 Coordinator 1 1.5 ]$18.12 $83 3125 50.03 $3.28
1 1:1 Waste Technici: 2 0.17 [$i8.12 383 528 $0.20 $3.48
30 | B Waste Technici 2 1 $18.12 $83 $167 $0.4 $3.51
1 1:1 Waste Technician 2 0.05 1818.12 583 38 $0.06 $3.57
3 1:1 NDT Technician 2 05 1519.69 $91 321 30.24 §1.78
3 1:1 Waste Technician 2 217 1518102 383 328 §0.07 $1.85
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LABOR NONLABOR
ID J ACTIVITY DESCRIPTION| Basis ] Volume Labor Type Qiy.] Time | Raw Rate Nonlsbor items | Qty. 1 Burdened | Total by Activity | Comulative
(Drums) | Chanpe (hrs) | Rate ] Burdened [£3] Activity () | Cost ($/kg}| Total (S/kg)
—Ratio ﬂﬂl:#_._MrL
4 |Release Evalustion 1 1:1 |RCT 1 2 $18.0 $83 3166 $L.16 $4.63
1 1:1 Radiological Engineer | 1 2 $22.43 5103 $206 $1.44 6.07
5 |Transport lo Storage [H
1 1:1  Coordinator 1 1 $1797 I 533 383 30.58 $6.64
1 1:1 Wasie Technician 2 ] $17.97 383 $165 1.15 $7.79
| 1:1  |Trucker 2 1 $15.36 371 141 $0.98 38,78
& iStorage 1:1
Monthly TSCA Inspection 132 1:1 Coordi 1 48 $17.97 383 $3,968 30.2) $8.99
132 1:] Waste Technici 2 48 | $17.97 381 $7.936 $0.42 $9.40
7 %f:‘.st::j:il';:'“:_fl" 1 1:1  |[Commercial Disposal ;’,‘"’""I“& 1 $266 $266 $185 1128




Activity 0. Generator Declares Material Waste

Activity 1. Waste Collection

Sanitary solid wastes consists primarily of office and cafeteria waste generated
throughout the site. Other significant waste streams include nonrecyclable
construction wastes generated outside protected areas and cardboard packaging
materials. White paper waste generated in offices is collected and stored for
pickup by a commercial recycling facility. Collection and screening is done by
custodial and cafeteria personnel. The waste is deposited in dumpsters that are

picked up by a compactor truck and dumped at the landfill before burial.

Activity 2. Disposal

Waste dumped at the landfill is screened for inappropriate content, i.e., hazardous
waste, recyclables, etc., by a waste technician. It also is checked by a health

physics technician before burial. The waste is then compacted and buried by a



sanitary wastes.

Site 2

Figure D-8.
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Annual Quantity Generated: 3223 metric tons
Annual Quantity Disposed: 3223 wctric tons
LAROR NONLABOR _
ID | ACTIVITY DESCRIPTION | Basis (yd3}| Volume Labor Type Qty. | Time | Raw Rate Nonlabor items | Qty. | Burdened (5] Totalby [Activity Cost] Cumulative
. Change (hrs) 1 Rate Burdened Actlvity (5) | (S/metric Total
Ratio ($hr) {$/hr) ton) (S/metric
Generaior Declares Mateyial i
0 0
Whaste
1 [Waste Callection 230 cu. yds 1 JUiility Worker 50 pli] 514 366 Compact Truck/yr | 1 $1.08 565,597 $1,251 51,261
j 230 cu. yds L1 jTrucker 2 40 515 in Supplies i $0.67 $5.653 3 $1,372
2 |Disposal 230 qu. yds 1:1__ [Waste Tech } 40 520 $94 Equipment 1 $0.88 $3,758 576 $1.448
230 cu. yds 1:1 RCT 1 12 518 $83 $997 319 1,467
230cu.yds|  1:1  [Heavy Equipment 1 40 $t5 $71 52,826 $54 $152




Appendix E

Site 3 WM Activity Narratives and Flow Diagrams
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Appendix E:
Site 3 WM Activity Narratives and Flow

Diagrams

Activity 0.

SITE 3
LOW-LEVEL WASTE: CONTACT HANDLED:
COMPACTED, CONTAINERIZED

In CY

generated and transported to the compactor for treatment. The following
activity descriptions define the task-level basis assumptions used in activity cost

development.

" Generator Declares Material Waste

Activity 1.

Waste Collection

Activity 2.

Waste is collected into 21-inch cardboard boxes lined with a plastic bag. The
outside of the waste package is surveyed by health physics to determine dose rate
and contamination level, the waste box is tagged, and the waste is carried to a
waste accumulation area for temporary storage by an operator. It takes

0.25 hours to survey the package and 0.5 hours to seal the waste package, get the

survey results, carry the box to the accumulation area, and log it in. Waste

PreBare Shigging Documentation

It takes a clerk/operator 2 hours to complete the shipping documentation and

manifest for an average shipment of 50 boxes of waste to the compactor.
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Activity 3.

Transport to Treatment

Activity 4.

Activity 3.

Waste is loaded on a truck and transported to the compactor site. An operator
takes 1 hour to load the truck, a health physics technician takes 0.75 hours to
complete a final survey of the load (survey required within 24 hours before
shipment), and the truck driver takes 2.5 hours to pick up, deliver waste, unload,
and return to base. A vehicle use fee of $15 per trip was assumed, based on
$0.75 per mile for an average 20-mile round trip. This activity is based on a

50-box waste stream to provide an average cost.

Purchase Burial Box

A compactor burial box costs $484. Compaction ratio is 4:1, i.e., a compacted
burial box contains 360 ft* of precompacted waste volume. Set up and movement

of boxes is included in Activity 5.

Compact Waste

Costing for this activity is based on operating cost divided by system capacity.
Operating cost based on two full-time operators, 0.25 professional/supervisor,
0.33 health physics technician, and an average of $2K in maintenance cost per
month. One man-month equals 173 man-hours (2,080 hours/yr/12 months).
System capacity is 3,500 21-inch, compactor boxes per month. Operation at the
compactor includes: waste receipt, temporary storage, compaction into a heavy
duty compactor burial box, completion of documentation, loading truck with

10 burial boxes for shipment to the disposal facility, and routine upkeep and

maintenance support for the compactor.
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Activity 6.

Transport to Disposal

Activity 7.

A truck driver takes 2.5 hours to pick up, deliver waste to the disposal facility,
unload, and return to base. A vehicle use fee of $15 per trip was assumed, based

on $0.75 per mile for an average 20- mile round trip.

Receive at Disposal

Activity 8.

This activity includes receipt inspection of shipment for container integrity,
labeling, verification of shipment versus shipment documentation, and a health
physics check of shipment before directing the driver to the disposal trench. This
activity takes an operator 0.25 hours to complete ‘thc inspection; health physics
technician takes 0.25 hours to complete shipment radiation check; an
operator/clerk 1 hour to check paperwork and to log in shipment and complete
records management entry and review; and a supervisor/professional 1 hour
cumulative for coordination of activities. This activity is based on a ten

compactor burial box shipment.

Emplace Waste

Activity 9.

A heavy equipment operator takes 0.5 hours to unload the truck and stack the
boxes. An operator is present, 0.5 hours, to record placement, complete burial
record, and to direct waste placement. A health physics technician performs exit

survey and releases truck, which takes 0.25 hours.

Waste Burial

It takes three heavy equipment operators (two truck drivers to transport dirt and
one tractor/dozer operator equivalent) 8 hours to move and emplace a 3-foot
cover of dirt over an average of 400 boxes stacked four high. Monitoring and
facility maintenance costs are not volume incremental dependent over the

projected scope of this activity and not included.
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Activity 10. Final Closure

The final closure cost is based on the actual total cost to close a part of the burial
ground under a RCRA closure. Closure involves dynamic compaction, site
grading, followed by a clay overlay, top soil overlay, and grass cover. The

1 square foot of site closure covers 15 ft* of LLW due to stacking and waste
placement inefficiencies. Therefore, an incremental cost of $0.92/ft> of waste
disposal volume is calculated. Based on 4:1 compaction ratio closure cost is
$0.13/ft> of precompacted waste. Postclosure monitoring and surveillance is not
waste volume dependent over the projected scope of activities and are not

included.
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Figure E-1. Site 3: low-level waste: contact handled: compacted, containerized.
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Annual Quantity Generated: 4361 m’
Annual Quantity Disposed: 1090 m'
LAEGR NONLABOR
ID | ACTIVITY DESCRIPTION| Basis | Volume Labor Type Qty. | Time } Raw Rate Nonlabor items | Qty.| Burdened Total by Activity | Cumulative
Change (hrs) | Rate | Burdened (3) Activity (5) { Cost (S/m")| Total (Srm")
HRatio {SAx) (S
Generator Declares Matcrial
0 {Waste
" R .
1 |Waste Collection compactor tH | Operater/Clerk 1 0.5 324 $91 21" box, liner 1 3]
box = 3.35
i3 HP Inspector 1 0.25 $17 $64 564 $424 $424
IPrepare Shipping 5G-21
: ter/Clerk
2 Documentation bones t:1 Operater/Clet! 1 2 $24 591 181 324 $443
50-21" Operater/Clerk 1 1 $24 591 Vcehicle fee ] $15
1 |Transport to Treatment boxes t:1 CSWE Driver 1 2.5 $17 362
HF Inspector 1| 075 | si17 $64 3310 $4) 5489
Pusi
4 |Purchase Burial Box ‘(’;‘:ﬁ':;”‘ 11 Burial Box 1 5484 $484 5190 $678
350021 Operater/Clerk 2 173 $24 391 253-H ] 32,000
5 |Compact Waste boxes 4:1 Supervisor 1 43251 339 3143 Maintenance
HP Inspector 1_| 57109 F $17 $64 Cost $41292 $20 $699
6 {Transport to Disposal 10 buriat I:1 fTruck Driver ] 2.5 $17 $62 Vehicle fee 1 515 ST $2 s701
Operater/Clerk 1 1.25 $24 $91
T |Receive at Disposal 10 burial 1:1  |Supervisor t 1 339 5145
boxes HP Inspector 1 0.25 317 354 $275 $3 $703
10 burial Operator/Clerk 1 0.5 $24 391
8 |Emplace Waste boxes il [Truck Driver 1 0.5 $i7 $62
HP inspecior t | 025 | si7 564 593 51 5704
9 |Waste Burial 402;‘:" 1:1 |Truck Driver 3| 8 | si7 $62 $1497 50 $705
13 of
10 |Final Closure trench B Finat closure 1] $1 $9 713
—ARAL,




SITE 3
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In CY93, approximately 235,000 ft? of containerized, contact-handled, untreated,
low-level waste was generated and transported to a shallow land burial facility for
disposal. The following activity descriptions define the task-level basis

assumptions used in activity cost development.

Activity 0, Generator Declares Material Waste

Activity 1. Box Acquisition and Set Up
Burial boxes are purchased for $290 each. An operator takes 1 hour preparing
the box to accept waste. This includes receipt, inspection, labeling, and placing
the box at the waste accumulation area. A burial box is assumed to contain 90 ft3
of waste.

Activity 2. Waste Collection

Waste is collected into plastic bags or wrapped in plastic. The outside of the
waste bag/package is surveyed by a health physics technician to set dose rate and
contamination level, the waste is tagged, and the waste is carried to a waste
accumulation area for temporary storage by an operator. It takes 0.25 hours for
the health physics technician to survey the package and 0.5 hours to seal the
waste package, get the survey, carry the waste to the accumulatibn area, and log it
in. Waste package is based on 5 ft* of waste each. Packaging material costs

(plastic bags, tags, plastic wrap, etc.) are not significant.



Activisz 3.

Activity 5.

Activity 6.

Waste Packagi_ng

Accumulated LLW packages are listed and loaded into burial boxes. The burial
boxes are labeled, dose rate determined, and moved to a staging area until there
are enough to constitute a shipment to the disposal facility. Eighteen units of
waste are placéd into each box. It takes two operators working together

0.75 hours each to load a burial box and get it to the staging area. It takes a

health physics technician 0.25 hours to survey the box and complete the labeling.

_______

Transport to Disposal

Waste is loaded on a truck and transported to the disposal facility. An operator
takes 1 hour to load the truck, a health physics technician takes 0.75 hours to
comple.te a final survey of the load (survey required within 24 hours before
shipment), and the truck driver takes 3 hours to pick up, deliver waste, unload,

and return to base. A vehicle use fee of $15 per trip was assumed, based on

$0.75 per mile for an average 20-mile round trip. This activity is based on a ten

[+ (=
SV Pl G 0D al v 5 vi

box waste stream to provide an average cost.

Receive at Disposal

This activity includes receipt inspection of shipment for container integrity,
labeling, verification of shipme;lt documeﬁtation, and a health physics check of
shipment before directing the dﬁver to the disposal trench. This activity takes an
operator 0.25 hours to complete the inspection; health physics technician takes
0.25 hours to complete shipment radiation check; an operator/clerk 1 hour to

check paperwork and to log in shipment and complete records management entry

E-10



Activity 7.

and review; and a supervisor/professional 1 hour cumulative for coordination of

activities. This activity is based on a ten box shipment.

Emplace Waste

Activity 8.

A heavy equipment operator takes 0.5 hours to unload the truck and stack the
boxes. An operator is present 0.5 hours, to record placement, complete burial
record, and to direct waste placement. Health physics technician performs exit

survey and release of truck, which takes 0.25 hours.

NOTE: If waste contains fissile isotopes in significant quantities, additional

supervisor tasks are required. These are not included for this study.

Waste Burial

Activity 9.

It takes three heavy equipment operators (two truck drivers to transport dirt and
one tractor/dozer operator equivalent) 8 hours to move and emplace a 3-foot
cover of dirt over an average of 400 boxes stacked four high. Monitoring and
facility maintenance costs are not volume incremental dependent over the

projected scope of this activity and not included.

Final Closure

The final closure cost is based on the actual total cost to close a part of the burial

ground under a RCRA closure. Closure involves dynamic compaction, site

I'I"I‘!Iflllﬂﬂ n“nun:rl h!l a2 r'nn nupr]nu tnn cnﬂ (\‘J’PF'D‘I nﬁf‘ arace ~OUAer e
5! I‘\lllls’ AWEIVFYY bl LS - ALl WY WLAEL Yy D\Jl.l DAVIAL AV Wk AUy, dRRING 5‘ WS WAV Wl FR oLy
1 square foot of site closure covers 15 ft* of LLW due to stacking and waste

placement inefficiencies. Therefore, an incremental cost of $0.92/ft> of waste is
calculated. Postclosure monitoring and surveillance is not waste volume

dependent over the projected scope of activities and not included.
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Figure E-2. Site 3: low-level waste: contact handled: untreated, containerized.
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Annus! Quantity Genersted: 6654 m’
Antuial Quantity Disposed: 6654 m’
LABOR NONLABOR
Volume Haw Rate
ID ] ACTIVITY DESCRIPTION | Basis | Change Labor Type . Z";; Rate | Burdened | Nonlabor items | Qty. |Burdened (5) A“‘;“I' by | Adtivity 7 Cemulative |
Ratio _ hy g | (shn ctlvity () | Cost (Ym™) | Total (¥'m’)
" Generator Dieclanes Material
Waste
. Non-exempt, X
:1 1 M 9 s
| |Box Acquisition & Set Up Box 1 I 1 s $91 Buriat Box ] 5290 $381 $149 5149
. Non-exempl,
H| .5
2 {Waste Coliection Bag 4 sariclrk | 0 M4 591
HP Inspector 1 0.25 317 564 $61 $432 $581
. . Non-exempt, |
3 Waste Packaging Box 18] Morfelak ] 1.5 514 1353
HP Inspector 1 §i? $64 1136 $53 3616
Prepare Shipping Non-txempt,
B 1: 0.2% 4 9 1 9
4 ealation ox 1 rorfclak | .2 $2 391 §23 b 3645
Nop-exemgt, .
4
atorfclerk t 1 52 F 3] Vehicle Fee 1 515
5 [Transport 1o Disposat 10 Boues 11 CSWE Drive/Operstor 1 3 517 362
HP Inspector 1 .75 517 564 5341 $13 5658
Non-exempt,
. 4
stor/cleck t 1.25 52 191
. Exempt,
i 0 : t 9 $14
6 1necme at Disposal 0Boxes | 11 | ] 53 5
HP Inspecior 1 .25 517 $64 3275 S] \ 3659
Non-exempl, 1] o5 | s 91
Opertociclerk
7 |Emplace Wasie 10 Boxes 1 Truck Driver | 0.5 517 562
HP Inspector t 0.25 517 564 593 $4 3673
8 [Waste Burial 400 Boxes 1:1 Truck Drivex 1 24 117 562 $1.497 5t 1674
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LABOR NONLABOR
Volume Raw Rate .. .
i Activ Gumulativ
ID|ACTIVITY DESCRIPTION|  Basis | Change Labor Type | Qty. "r’::; Rate | Burdened | Nontabor items | Qey. B“r";"“’ A:t'::‘i: "(’n c :l ";‘:t’,) T:""l"(;':,;
Ratia smo | (smn iy ost (S/m al (¥/n
9 |Final Closure ':ﬁ::f 1l Final Clasure Costs | 1 $1 st $35 $709




SITE 3
LOW-LEVEL WASTE: REMOTE-HANDLED:
REQUIRING CRANE

In CY93, approximately 30,000 ft* of remote-handled (>200 mrem/hr at 30 cm),
low-level waste, called intermediate level waste (ILW), was generated and
transported to the disposal facility. The following activity descriptions define the
task-level basis assumptions used in activity cost development. Each ILW form is
somewhat unique and requires special handling. Cost development is based on

averaging tasks and requirements.

Activity 0. Generator Declares Material Waste

Activity 1. Package Acquisition and Set Up
ILW packaging varies from a standard burial box as used for contact-handled
LLW to specially designed, shielded shipping casks. Setup and placement of the
package varies accordingly. For the purposes of this report, a large (1,000 ft3),
carbon-steel burial box with sacrificial rigging will be used. Cost to manufacture
is $30K. It takes two operators 2 hours each to get the package in place and
prepared to accept waste.

Activity 2. Waste Packaging

Accumulated waste or waste as-generated is placed into the burial box. Because
of the high radiation fieids, special job planning, including an ALARA review, is
conducted before beginning the job. This preplan includes: a professional
(ALARA coordinator), a supervisor, a health physics technician, three operators,
and a health physics supervisor. The preplan lasts 0.5 hours. The waste

placement job, involving a health physics technician, operations supervisor, and

to the waste management facility.
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Activity 3.

Prepare Shipping Documentation

Activity 4.

It takes a clerk/operator working with the waste packaging team 1 hour to

complete the paperwork required for shipment.

Transport to Disposal

Activity 5.

Activity 6.

A driver’s time is based on dropping a trailer off before the job and returning
when the load is ready for transport. Waste loading and associated activities is
included in Activity 2. Waste transport is coordinated with the disposal facility to
allow preparation time to accept waste. It takes the driver 1.5 hours to drop the
trailer and return to base. It takes 4 hours to pick up the load, transport it to the
disposal site, and drop the load and return to base. A vehicle use fee of $15 per
trip for two trips was assumed, based on $0.75 per mile for an average 20-mile
round trip. It is assumed that special transport coverage is not required, e.g., site

road closure.

Receive at Disposal

This activity includes receipt inspection of shipment for container integrity,
labeling, verification of shipment versus shipment documentation, and a health
physics check of shipment before directing the driver to the disposal trench. This
activity takes an operator 0.25 hours to complete the inspection, the health
physics technician takes 0.25 hours to complete shipment radiation check, an
operator/clerk 1 hour to check paperwork and to log in shipment and complete
records management entry and review, and a supervisor/professional 1 hour

cumulative for coordination of activities.

Emplace Waste

A crane operator, two riggers, an operator, and a health physics technician take

2 hours to get the waste placed in the trench and the truck released. This
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includes job planning and ALARA reviews. Job aversight by a supervisor takes
1 hour. Radiation sky shine is assumed to be within limits and immediate waste

coverage not required.

Activity 7. Waste Burial
It takes a heavy, tractor/dozer, equipment operator 2 hours to push stockpiled dirt
over the trench volume occupied by the box. Monitoring and facility
maintenance costs are not volume dependent over the projected scope of this
activity and not included.

Activity 8. Final Closure

The final closure cost is based on the actuat total cost to close a part of the burial
ground under a RCRA closure. Closure involves dynamic compaction, site
grading, followed by a clay overlay, top soil overlay, and grass cover. The

1 square foot of site closure covers 6 ft® of ILW due to waste packaging and
placement inefficiencies. Therefore, an incremental cost of $2.31/ft> of waste
disposal volume is calculated. Postclosure monitoring and surveillance is not

waste volume dependent over the projected scope of activities and not included,
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Figure E-3. Site 3: low-level waste: remote handled: requiring crane.
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Annual Quantity Generated: 850 m’
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LABOR NONLABOR
ID |ACTIVITY DESCRIPTION Basis | Volume Labor Type Qiy.| Time | Raw Rate Nonlabor items | Qty.| Burdened | Total by Activily | Cumulatlve
Change . (hrs) | Rate | Burdened (7] Activity (5} | Cost ($/m’}] Total (S/m")
Ratin LShe)
‘Gencrator Declares Material
o
‘Waste
1 |Package Acquisition & st Up |, 'L ty [Homexempt, 1 4 $24 $91 ILWBurial Box | $t | $30000 | $30362 72
ckage Arquisitio P |Burial Box ' operator/clerk urtal Box l ’ 1.0 51,072
Non-exempt,
operator/clerk ! 1050 ) $24 st
N Lw Exempt,
W P H N
2 |Waste Packaging Durial Box 1:1 Suprv/Professional H 450 | $39 $145
HP Tnspector 1 [ 350 | 517 364 $1.830 $65 51,137
Prepare Shipping ILW . Non-exempt,
3 Documentation Burial Box 11 operator/clerk ! 1.00 s24 ™ $91 3 $1.140
. ILw CSWE
4 | Transpott 1o Disposal Burial Box 11 Driver/Operator I 5.50 334 91 $498 318 31,158
Non-eaempt,
ratos/clerk 1 t25 324 591
Lw {Exempt,
1 i 1 i
5 |Receive at Disposal | Burial Box 1 Suprv/Professional ] 1.00 339 5145
HP Inspecior 1 0.25 517 $64 $275 310 $1,167
Non-exempt, ] 200 | $24 $o1
|operator/clerk
ILw . |Exempt,
& {Emplace Waste Busial Box 1:1 Suprv/Professional L 1.00 539 $145
CSWE
6.00 24 9
Driver/Operator ! $ 91
HP Inspector t 2.00 | 817 $64 3998 $35 $1.202
nLw CSWE
i H| .00
7 |Waste Burial Burial Box 1 Driver/Operator 1 2 524 91 $181 16 L2090
f 1
& IFinal Closure Iﬂ:“?{ 11 Final Closure Costs] 1 $2.00 $2 37 $1280
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Volume Raw Rate
b o C Lael
ID { ACTIVITY DESCRIPTION | Basks | Change Labor Type | Qty. E"; Rate | Burdened | Nonlabor items | Qty. [Burdenea sy A::: (’s} CAI':"’,) T":I" ;;,;
Ratio ™ 1lemn | omy y ust (S/m’) | Total
) I A~ of .
9 |Final Closure waste [H Final Closure Costs | 1 b 1] 1| 535 $709




Activity 0.

SITE 3
TRANSURANIC WASTE, DRUMMED, CULVERT STORED,
WIPP DISPOSED

Generator Declares Material Waste

Activity 1.

In CY93, approximately 15,000 ft* of waste managed as transuranic (TRU) was
generated. Because of many uncertainties in the TRU waste program and Waste
Isolation Pilot Plant (WIPP) waste acceptance criteria, the assumptions of life
cycle (activity flow and tasks analyses) contain the potential for wide margins of
error. The following activity descriptions define the task-level basis assumptions

used in activity cost development.

Waste Collection

Activity 2.

Waste is collected into plastic bags or wrapped in plastic. These waste cuts are
then placed in a plastic bag lined 5-galion pail for temporary storage before assay.
The outside of the waste package is surveyed by health physics to set dose rate
and contamination level, the waste is tagged, and the waste is carried to a waste
accumulation area for temporary storage by an operator. It takes 0.25 hours for
health physics to survey the package and 0.5 hours to seal the waste package, get
the survey results, carry the box to the accumulation area, and log it in. Waste
package is based on 0.7 ft> of waste each. Packaging material costs (plastic bags,

tags, plastic wrap, etc.) are not significant. Waste pails are reused.

Waste Assay

It takes an operator 0.3 hours to assay a waste pail and document the results. A
segmented gamma scan and neutron coincidence count is performed. The

assayed waste is returned to temporary storage awaiting packaging.
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Activity 3.

Waste Packaging

Activity 4.

Based on waste cut characterization, a supervisor designates how waste cuts will
be grouped for packaging into a 55-galion drum. The supervisor takes 0.75 hours
per drum preparing and overseeing the waste packaging and completing waste
documentatioﬁ. The TRU drum, a heavy galvanized steel 55-galion drum with a
90-mil polyethylene liner, cost $160 each. It takes two operators working
together 1 hour each to get the drum ready to accept waste, waste pails to the
repackaging area, an average of 10 cuts of waste placed into a drum, and the
drum sealed. Waste packaging is performed in a contamination containment
structure. The drums are labeled, dose rate set by health physics, and the drum is
moved to a staging area until there are enough to constitute a shipment. It takes
a health physics technician 1 hour to provide job coverage, survey the drum and
waste pails, and complete the labeling. Activity costing is on a one drum (7 ft%)

basis.

Transport to Storage

Activity 5.

Waste is loaded on a truck and transported to the storage site. An operator
takes 1 hour to load the truck, a health physics technician takes 0.75 hours to
complete a final survey of the load (survey required within 24 hours before
shipment), and the truck driver takes 3 hours to pick up, deliver waste, unload,
and return to base. A vehicle use fee of $15 per trip was assumed, based on
$0.75 per mile for an average 20-mile round trip. This activity is based on a

12 drum shipment to provide an average cost.

Receive at Storage

This activity includes receipt inspection of shipment for container integrity,
labeling, verification of shipment documentation, and a health physics check of
shipment before directing the driver to the disposal trench. This activity takes an

operator 0.25 hours to complete the inspection; the health physics technician
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Activity 6.

&

takes 0.25 hour to complete shipment radiation check; an operator/clerk 1 hour to

nd tn lao
Wi BLF AL
and review; and a supervisor/professional 2 hours cumulative for coordination of

activities involved with a TRU waste receipt.

Emplace Waste

Activity 7.

TRVU waste drums containing less than 0.5 curies are stored on enclosed pads.
TRU waste drums containing 0.5 curies or more are placed ino a concrete
culvert to provide additional protection before placement on a pad. A culvert
holds 14 drums and cost $2,800 each. Waste costing will be based on culvert
storage since Pu-238 waste constitutes the majority of recent waste, and it
typically requires culvert storage. A crane operator, two riggers, an operator,
and a health physics technician take 1.5 hours to get the waste placed in a culvert
and the culvert on the pad. This includes job planning and ALARA reviews.
Pad space is valued at a replacement cost of $21.62 per ft* of waste disposal
capacity. Maintenance and surveillance of the TRU Waste Storage Facilities
reptesent fixed costs and are not volume dependent over the expected scope of

activities.

Prepare for Shipment

TRU waste will require recharacterization (or at least revalidation of existing -
characterization); possibly sorting, sampling, and repackaging; labeling,
manifesting, and loading into a shipping container for transport to WIPR This
work will be done in a facility designed for this purpose, currently unfunded.

Cost for this activity is estimated to be $125 per ft>.



Activity 8, WIPP Disposal

TRU waste will be eventually disposed of in the WIPP near Carlsbad, New
Mexico. WIPP costs, including shipping charges, are estimated to be $1K per ft

in a recently published report (report title not available).

NOTE: This seems to be an incremental (fixed + variable) cost versus a variable

(avoidable) cost.
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Figure E-4. Site 3: transuranic waste, drummed, culvert stored, WIPP disposed.
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Annual Quantity Generated:

425 m’

Annual Quantity Disposed: 425 m’
LABOR NONLABOR
ID JACTIVITY DESCRIPTION Basis | Volume Laber Type Time | Raw Raie Nonlabor iterns Burdened | Total by Activity | Cumulative
Change (hbrs) | Rate | Burdened [£7] | Activity (8} | Cost (S/m”)] Tota) (3/m")
Batio L)l (Shr
Generator Declares Material
0 50
Waste
. . Non-exempt,
1 }Waste Collection Waste Cut 1:1 worfclerk 0.5 $24 91
HP Inspector 0.2% 317 364 $61 53,099 $3,099
R Non-exempt, ’
2 |Waste Assay Waste Cut| 121 ek 03 | s24 $91 527 $1372 $4.472
HNon-excmpd,
[
rator/clerk 2 $24 591 TRU Drum 160
E
3 |Waste Packaging Drum T S 075 | s30 | si4s
Suprv/Professional
HP Inspector 1 517 $64 $514 52,598 $7,069
Non-exempt, j
0 torclerk 1 324 $91 Vehicle Fee $15
CSWE
4 |Transport to Storage 12 Drums 11 ) 3 317 $62
Driver/Operator
1P Inspector 0.75 $17 $64 $341 $143 $7.213
Non-exempt,
Openator/cierk 025 $24 91
5 |Receive at Storage 12 Drums| 11 {EROTPL 2 | s $145
Suprv/Professional
HP Inspecior 025 17 $64 $329 5138 $7.351
Non-exempt, TRIJ Storage
. 4
Openator/clerk 15 §2 st Culvert $2.400
CSWE
6 |Emplace Waste 12 Dnlms‘ 11 Driver/Operator 4.5 17 $62
| HP Inspector 15 $17 $64 2913 $1.224 58,575
7 |Prepare for Shipment 11¢ 1:1 g;;‘ Preparation $125 $125 s4a17 | s129%
]
8 [WIPP Disposal Ny 1 WIFP Costs, $1,000 $1.000 | 535316 { 548328
disposal/transport




Activity 0.

SITE 3
STATE HAZARDOUS WASTE, INCINERATED, AND
DISPOSED OFFSITE

Generator Declares Material Waste

Activity 1.

In CY93, approximately 2,600 ft> of hazardous waste was generated and
transported to waste management for dispositioning. An estimated 40% of this
waste is transportable offsite for treatment, e.g., incineration, and disposal. The
following activity descriptions define the task-level basis assumptions used in

activity cost development.

Drum Acquisition and Set Up

Activity 2.

Drums are purchased for $36/drum. An operator takes 1 hour per drum
preparing the drum to accept waste. This includes receipt, inspection, labeling,

and placing the drum in a staging or satellite waste accumulation area.

Waste Packaging

Activity 3.

It is assumed that an incremental amount of hazardous waste, (1 ft*) is generated
and is classified for hazardous waste storage. An operator takes 1 hour to
complete the waste determination, transport the waste from the point of
generation to the storage area, and to log in the waste addition. Setup,
maintenance, and surveillance of the storage area represent fixed costs and are

not volume dependent.

Waste Characterization

Once a drum is declared full, it is characterized to validate waste classification and
to determine if the waste meets waste acceptance criteria. The Sample

Management Department samples and provides laboratory analysis. The
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Activity 4.

Activity 5.

Sampling and Screening Group (S&SG) is responsible for job preplanning,
procedure preparation, interface with other organizations (e.g., Health Physics
and Industrial Hygiene), sampling, packaging samples for shipment, actual
laboratory fees, and followup on analytical results. It is current policy that ali
waste shipped offsite must be screened for radioactivity. The S&SG also provides
this service and uses the services of an onsite laboratory. Average costs for these
services were used: $2,000 for sampling and waste characterization, toxicity
characterization leveling procedure (TCLP), and $500 for radioactivity screen per
waste stream. It takes a professional/supervisor and an operator a cumulative of
1 hour each to assist and interface with the S&SG. Activity costs are based on

three drum composite sampling of a waste stream.

Waste Documentation

This activity consists of: (a) an operator/clerk taking 1 hour to complete the
waste characterization form based on sample results and the waste log, and (b) a
supervisor/professional taking 2 hours to assist in paperwork preparation and
review, verify acceptance, prepare the work order for transport of the waste, and
provide a hazardous waste transport review of documentation and waste
packaging and labeling. This activity is based on a three drum waste stream to

provide an average cost.

Transport to Storage

Waste is loaded on a truck and transported to the hazardous waste storage site.
An operator takes 1 hour to lgad the truck and the truck driver takes 2.5 hours
to pick up, deliver, unload, and return to base. A vehicle use fee of $15 per trip
was assumed, based on $0.75 per mile for an average 20-mile round trip. This

activity is based on a three drum waste stream to provide an average cost.
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Activity 6.

Receive at Storage

Activity 7.

This activity includes review/approval of paperwork by waste management before
actual shipment, receipt inspection, verification of shipment documentation,
unloading the waste, logging in the waste, printing storage labels, labeling, and
storing waste. A cumulative time of 2 operator/clerk hours and 2 _
professional/supervisor hours is charged to this activity. This activity is based on a
three drum waste stream to provide an average cost. Maintenance and

surveillance of the Hazardous Waste Facilities represent fixed costs and are not

Waste Shipment Offsite

It takes two operators 2 weeks to prepare for offsite waste shipment, inciuding
staging shipment (pull drums, repalietize, consolidate, and reband), labeling
(removing storage labels and placing shipping labels on the drums), assisting
during radiological survey and clerk paperwork. It takes 2 days of a clerk’s and
2 days of a professional/supervisor’s time to make preparations for shipment
including paperwork preparation, interfacing with offsite waste service and
transportation service, and receiving site review and approval for shipment. It
takes a health physics technician 12 hours to perform a final survey of drums
before release offsite. It takes 16 operator hours (two operators for 1 day) and
16 supervisor/professional hours to get the transport truck to the hazardous waste
facility, then loaded, inspected, processed through purchasing, and back on the
road. Transportation by a hazardous waste transport service is priced él $4,000
per shipment. An average shipment of 60 drums of waste to an offsite waste

service is assumed.
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Activity 8. Offsite Treatment and Disposal

Offsite vendor-supplied waste service’s contract fee is assumed to be $700 per
drum. This fee varies from approximately 400 to $1,200 per drum, based on

waste characteristics.
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Annual Quantity Generated: 71114 kg
Annuai Quantity Disposed: Tiild kg
LABOR NONLABOR
10| ACTEVITY DESCRIFTION] Basis ] Volume Labor Type Qty. (| Time | Raw Rate Noclabor items | Qty.| Burdened | "Tatalby Activity | Cumulative
Change {hrs} | Rate | Burdened [£1) Activity (3) | Cost (S/kg)| Tatal (S/kg)
Hatio (34c) (S
0 Cenerator Bleclares Matetial
Waste $0.00
1 {Deum Aquisition & SetUp D | 11 [homexempt 1 P osu $91 |55 Gak. Drum 1 $36 $127 $0.66 $0.66
opetator/herk
. . Non-exempt,
2 [Waste Packaging leu 1:1 aperatorfclerk I | $24 $91 $91 $1.32 $31.98
3 [Waste Characterization Sweam | 1 |Nemexempt 1 1 | sz sop  [AmbyticalCosts, |, $500
operator/clerk rad screen
Exempt, Analytical Costs,
Suprv/Professional ! 1 $19 3145 . 1 $2,000 $2,736 $4.78 $8.76
4 |Waste Documentation Sweam | 1t {howorempt, 1 1| s 9
operator/clerk
|Exemnpt,
Suprv/Profiessional ! 2 | 5145 $381 $0.67 $9.43
. Non-exempt, . .
5 |Transport to Storage Stream 1:1 operator/clerk 1 i §$24 $91 Vehicle Fee 1 $15
Truck Driver 1 25 $17 | se2 $262 $0.46 $9.88
6 [Receive st Storage Stream 1:1 Non-cxempt, 1 1 $24 1 891
operator/cletk |
Exempt,
9
B Suprv/Profissional ¥ 2 $3 $145 $an $0.82 $1071
Non-exempt, .
operatorfcierk 1 112 $24 91 Shipping Costs | $4,000
, . R Exenupt,
- S| ; '
7 |Waste Shipment OFf-Sitc hipment 1:1 |Suprv/Professional 1 40 $39 $145
HP Inspector 1 12 s17 $64 $20,725 $36.19 $46.90
2 °: 1T-Site Treatment and Drum | 121 Contract Services | | 700 s700 | s122 | sesn
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Appendix F:
Site 4 WM Activity Narratives and Flow Diagrams

SITE 4
LOW-LEVEL WASTE: CONTACT HANDLED: INCINERABLE

Activity 0. Generator Declares Material Waste

Generators bring waste in clear plastic bags to a central collection area where
there are locked bins for incinerable, compatible, and noncompatible type
low-level waste. A health physics technician visually determines which bin is
appropriate for the waste and unlocks the bins. The container for incinerable

waste is a 2 ft x 2 ft x 2 ft burn box.

Activity 1. Segregate

Waste is segregated to ensure that it is incinerable. The bum box is sealed.

Activity 2. Radiological Survey

A radiation control technician surveys the burn box to ensure compliance. A

laborer moves the boxes if necessary.

Activity 3. Transport to Staging

A laborer transports the burn boxes from central collection area to an area where

the burn box waits for shipment.



Activity 4. Prepare for Shipment

The burn boxes are loaded into a 8 ft x 8 ft x 20 ft cargo container. The cargo
container is not transported until it is full (81 burn boxes). Before transport, the
cargo container must have the correct shipping placards to comply with DOT
regulations and the waste must meet the treatment facility’s waste acceptance

criteria.

Activity 5. Transport to Treatment

The cargo container is loaded onto a truck, surveyed by a radiation control

technician, and shipped to the treatment facility.

Activity 6. Receive at Treatment

The cargo container is unloaded by an equipment operator.

Activity 7. Radiol(gical Survey

A radiation control technician surveys the box to ensure compliance.

Activity 8. Store

An equipment operator moves containers into interim storage.

Activigz g, Incinerate Waste

The waste is incinerated. Approximately 4 hours is required to incinerate each

container. The residue is repackaged into 55-gal drums.
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Activity 10. Sample and Analyze Waste

A laborer spends 1 hour to take a sample of the incinerated waste. A laborer
uses 2 hours to test the sample for toxic compound leaching procedure (TCLP).
Approximately one in 20 drums fails TCLP and must be solidified. The
solidification volume increase is 1:2. Twenty-seven and one-half galions of
incinerator residue is mixed with 1 bag of Petroset ($100) and mixed with water.
The cost for a failed TCLP is distributed over 20 drums and added to the cost of
this activity.

Activity 11. Stage for Shipping

An equipment operator spends 0.5 hours moving the drums to a staging area for

shipment to the disposal facility.

Activity 12. Data Management

Information about the waste is entered into the radioactive waste management

information system.

Activity 13. Transport to Disposal

A heavy equipment operator spends 2 hours loading 20 drums onto a truck. The
certified shipper ensures that all DOT regulations are followed and that the
appropriate information is documented. The waste is surveyed and a heavy
equipment operator transports the load to the disposal facility receiving area by

truck.

Activity 14. Receive at Disposal

An equipment operator unloads the truck with a forklift. A radiation control

technician surveys the shipment again and the waste is unloaded at the disposal
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Activity 15.

facility receiving area. A shipper ensures that the load is properly received and

documented.

Verify Characterization

Activity 16.

The waste is x-rayed to ensure compliance with the disposal facility waste

acceptance criteria.

Data Management

Activity 17.

Information regarding the waste is entered into the official waste management

database and any other tracking databases that are internal to the disposal facility.

Move to Burial Ground

Activity 18.

An equipment operator loads and operates a little truck that carries the drums to

where they will be placed in the burial ground.

Emplace Waste

An equipment operator unloads the little truck and ensures that the waste is
stacked properly. This activity does not include backfilling with dirt around the

drums.



Figure F-1. Site 4: low-level waste: contact handled: incinerable.

[}
Generator declares
material waste

2 4
B s . Prapare for

7
Radiological survey Incinerate waste

10 3 13
] 11 12 .
SamplewTscll:nalyze "~ Stage for shipping Data management Transport 1o

15
Verily
charactenzation

16 17 .
Data management 4  Move to burial

18
Emplace wasta




84

}-d4 o|qel

LA

pa[puey JIBIUOD :D)SBM [JAI[-MO]

~2]qe1aunul

Annual Quantity Generated: 862 m’
Annual Quantity Disposed: 108w’
LABOR NONLABOR
Volume Raw Rate
ID | ACTIVITY DESCRIFTION| Basis [ Change Labor Type Qty. 1::; Rate | Burdened | Nonlaber items | Qty. Bun;ened A'I:::: b:rs ) CACH;TY, Cumlul;;hr’e
Ratio ( S 5a L] ctivity ost (3/m’)| Total ($/m”)
0 Generator Declares Materizl
'Waste
22 .
I |Segregate 1:f  |Laborer 2 512 $35 2'x2'x2' bum box 1 52 2 $3t6 $is
burn box
2 [Radiological Survey de. 2% 111 {RCT 1 2 $i4 42
Laborer 1 4 512 335 $224 $247 3361
3 |Transport o Staging 2'x2'x2 Laborer 1 1 $i2 $35 $35 $154 $718
4 |Prepare for Shipment B'x 8200 RCT 1 2 p1L] $42
cargo
cont.
lcontains Laborer 1 45 $12 $35 $242 513 $73%
81 bum
hoxes
EQ 1 8 316 $48
Release Agent 1 2 $17 350
5 |Transport to Treatment cargo cont 1:1 RCT 1 k] 314 $42
TrafTic 1 2 $24 $10
Shipper (Tech) 1 2 514 542
Safety 1 2 $24 370 3974 353 $784
RCT 1 1 $14 342
6 |Receive at Treatment cargo cont. 1:1 Receiver 1 2 14 $42
1EQ 1 0.5 113 $48 $150 58 $792
7 [Radiological Survey cargo.con| 1:1_ RCT t 1 14 $42 $42 52 $794
8 |Store cargo cont 111 |Laborer 1 0.5 12 $35
[EC ] 05 ] Sis $48 $42 32 $197
Laborer 2 6 12 318 55 gk dyumn 1 $40
9 [lcinerale Waste SB.E 81 |RCT 1 4 34 542
Shift Supervisor 1 4 $17 350 $837 $503 31299
10 |Sample/Analyze Waste 55 gal dru 1:1 _ [Laborer 1 2 $12 535 70 $42 LM
11 {Stage for shipping 20 drums il JEO 1 0.5 $t6 $48 24 52 51343
12 |Dats Management 55 gal dru 1:1 Technician 1 2 $14 $42 84 351 31,14
RCT 1] 05 | su 543 .
13 |Transport to Disposal 20 drums t:1 Shipper (Tech) 1 2 Sl4 $42
EC 1 2 516 $48 $201 S5 31,410
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TABOR NONLABOR
Yolume Raw Rale : _
ID | ACTIVITY DESCRIPTION| Basis | Change Labor Type | Qty. T:I'”' Rate | Burdened | Nonlabor items | Qty. B“";’“"’ ATI':':: b”s C“"""", ;““"'“";",‘
R (hrs) s N [£3] clivity (3) | Cost ($/m")| Total (S/m"y
RCT i 1 $14 $42
14 [Receive at Disposal 20 drums 1:1  |Shipper (Tech) 1 1 34 $42
EQ 1 3 516 S48 $228 $18 $1.428
13 JVerify Characterization 55 gal 1:1__ [Techmican i 2 $i14 $42 $84 $31 31479
16 [ Data Management 35 zal 1.1 [Technician 1025 { s14 $42 $1i 56 $1,485
17 [Move to Burial Ground 4 drums 111 |EO L | 075 [ sis $48 $36 s 51,490
18 [Emplace Waste 55 gal 11 [Eo 1| 075 | 516 348 $36 $22 $1,512




Activity 0. Generator Declares Material Waste

Generators bring waste in clear plastic bags to a central collection area where
there are locked bins for incinerable, compatible, and noncompatible types of
low-level waste. A health physics technician visually determines which bin is

appropriate for the waste and unlocks the bins. The container for compatible

. .
wastcisadft x4 fi x 5 ft bin,

Activig 1. Segl'egate

Waste is segregated to ensure that it is incinerable. The bin is sealed.

Activity 2. Radiological Survey

A radiation control technician surveys the bin to ensure compliance. A laborer

moves the boxes if necessary.

The waste is moved from the central collection area to a staging area for binding

before shipment to treatment.

Activity 4. Prepare for Shipping

The bins are bound together and the appropriate placards to comply with DOT

reguiations are pasted to the bins.
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Activity 5. Transport to Treatment
Traffic is notified when there are enough bins for shipment to the treatment
facility. Eight bins are loaded onto a truck for shipment. The bins are surveyed.
A certified shipper ensures that DOT reguiatiqns are followed.
Activity 6. Receive at Treatment
The truck is unloaded and the waste is placed in a staging area before treatment.
Activity 7. Radiological Survey
The bin is surveyed after it is unloaded from the truck.
Activity 8. Transport to Compactor
A laborer transports the waste to the compactor.
Activity 9. Compact Waste
Bags are removed from the bin and placed into a compactor box. The average
volume reduction ration is 5:1.
Activity 10. Data Management
Information about the waste is entered into the official waste management
database.
Activity 11. Transport to Disposal

The compactor boxes are shipped to the disposal facility. A heavy equipment

e
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Activity 12.

Activity 13.

Activity 14.

Activity 15.

Activity 16.

surveyed and a certified shipper ensures that all DOT regulations are followed.
The shipper also ensures that the information is entered into the appropriate
database. A heavy equipment operator transports the load to the disposal facility

receiving area by truck.

Receive at Disposal

An equipment operator unloads the truck with a forklift and a radiation control
technician surveys the shipment again and the waste is unloaded at the disposal

facility. A shipper ensures that the load is properly received and documented.

Verify Characterization

The waste is x-rayed to ensure compliance with the disposal site waste acceptance

criteria.

Data Management

Information regarding the waste is entered into the official waste management

database and any other tracking databases that are internal to the disposal facility.

Move to Burial Ground

An equipment operator loads and operates a little truck that carries the waste to

where it will be placed in the burial ground.

Emplace Waste

An equipment operator unloads the little truck and ensures that the waste is
stacked properly. This activity does not include backfilling with dirt around the

waste.
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Figure F-2
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Annual Quantity Disposed: 6 m'
LABOR — ‘NONEABOR
Volume Raw Rate
1o | ACTIvITY DESCRIPTION| Basis | Coange]  LaborType | Q.| ™™ | Rate | Burdened| Nontabor items | Qty.] Bdemed | Totalby | Activity | Cumulative
Ratls (hrs) ‘ ($) Activity ($) | Cost (§/m’)| Total ($/m’)
Generator Declares Matertal
0 [Waste ;1 so
B-25 bin e
1 [Segregate A'nd'n5' 1:1  |Laborer 1 2 512 535 B-25 bin ('x4'x5") 1 $1.097 $1.167 $515 $515
2 |Radiological Survey B-25 i1 |RCT 1 2 $14 $42
Laborer 1 4 512 335 $224 $99 $614
3 ITransport to Saging B-25 11 |Laborer 1 ] 12 3533 $35 $15 $629
4 [Package for Shipping B-25 t:1  |RCT 1 2 $14 $42
I aborer 1 45 | 312 $35 $242 $107 $736
EO 1 8 $16 548
. Release agent 1 2 317 350
5 |Transport to Treatment 8-B-25% ;1 [RCT 1 3 $14 $42
Traffic 1 1 $24 $70
Shipper (Tech) 1 2 | si4 s42
Safety i 2 | su 370 5974 354 $790
RCT i 1 $14 542
6 |Receive at Treatment 8-B-25% 11 [Receciver 1 2 $14 $42
ED 1 0.5 316 3438 3150 b1 3798
7 |Radiologicai Survey B-25 1:1__IRCT 1 1 b 3L 542 $42 3t9 $817
& |Transport 10 Compactor B-25 1:t taborer 1 0.5 512 335 $18 58 $824
Compactor] laborer 2 4 $12 $35
9 [Compact Waste Box 51 [RCT 1 4 54 42
640 13 Shift Supervisor 1 4 517 50 $788 $43 $868
10 {Data Manag t C. Box 1:] Technici ] 2 4 42 384 35 3872
RCT 1 0.5 $14 $42
1} |Transport to Disposal 1-C. box 1:1 _ |Shipper {Tech) i 2 ftd 42
EQ 1 2 16 $48 5201 $4 $876
RCT 1 1 34 $42
12 [Receive at Disposal 3-C. box 1:1 __iShipper (Tech) 1 1 {14 b42
EO i 3 316 j48 §228 $4 $880
13 {Verily Characterization C. box 1:3 | Technician 1 2 314 $42 334 35 $835
14 |Data Management C, box 1:1 _ |Technician 1 0.25 §14 $42 311 5t $885
15 |Move ta Burial Ground 1-C.box 1:1 EQ 1 035 $16 3 $14 52 3887
16 |Emplace Waste 1-C.box| 11 |EO 1 [ 035 | 316 $48 336 52 3889
" -




SITE 4

Smnas m aaa —

LOW-LEVEL WASTE: CONT,

Activity 0. Generator Declares Material Waste
Generators bring waste in clear plastic bags to a central collection area where
there are locked bins for incinerable, compatible, and noncompatible type low-
level waste. A health physics technician visually determines which bin is
appropriate for the waste and unlocks the bins. The container for noncompatible
untreated waste is a 4 ft x 4 ft x 8 ft plywood box.

Activity 1. Segregate
A laborer pours an average of 2 bags of "kitty litter” into each box to serve as
packing material. This acts as an absorbent if there accidentally are liquids in the
box. The plywood box is sealed.

Activity 2. Radiological Survey
A radiation control technician surveys the box to ensure compliance. A laborer
moves the boxes if necessary.

Activity 3. Transport to Staging
An equipment operator transports the boxes from the central collection area to a
staging area for shipment to the disposal facility.

Activity 4. Prepare for Shipment

A laborer paints the p]ywood' boxes with flame retardant paint, seals and binds
the and attaches placards to comply with DOT shipping regulations. One

shipment equals eight boxes. A radiation control technician surveys the boxes.
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Activity 5.

Activity 6.

Activity 7.

Activig 8.

Activity 9.

Transport to Disposal

An equipment operator loads the truck with the boxes using a forklift. The waste
is surveyed and a certified shipper ensures that all DOT regulations are followed.
The shipper also ensures that the information is entered into the appropriate

database. A héavy equipment operator transports the load to the disposal facility

receiving area by truck.

Receive at Disposal

An equipment operator unloads the truck with a forklift and a radiation control
technician surveys the shipment again and the waste is uni. .Jed at the disposal

facility. A shipper ensures that the load is properly received and documented.

Verify Characterization

The waste is X-rayed to ensure compliance with the disposal facility waste

acceptance criteria.

Data Management

Information regarding the waste is entered into the official waste management

database and any other tracking databases that are internal to the disposal facility.

Move to Burial Ground

An equipment operator loads and operates a little truck that carries the waste to

where it will be placed in the burial ground.
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Activity 10. Emplace Waste

An equipment operator unloads the little truck and ensures that the waste is
stacked properly. This activity does not include backfilling with dirt around the

waste.
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Figure F-3. Site 4: low-level waste: contact handled: untreated.
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Arnual Quantity Generated: 108 m’
Annual Quantity Disposed: 108 '
LABOR NONLABOR
Yolume Raw Rate
10 [ ACTIVITY DESCRIPTION{ Basis | Change |  Labor Type Qty. -('::; Rate | Burdened | Nonlaber items | Qty. ""(‘;;“"’ AZ‘:::: h"s) C‘“";"" \ f“l'"["';;l"
Rat (54 (51 ¥ ( o5t ($/m')] Total ($/m’}
Generator Declares Material
0 50
Waste
4'x4'n8"
1 |Segregate ply-wood 111 |Laborer 1 2 $12 $35 4'xd'x8' box 1 $700
box
kitty litter (2 ca.) 2 $4 3778 5215 5215
2 [Radiological Survey 4'x4'x8' 1:1 RCT ! 2 b12 335
Labarer 1 4 14 $42 $238 366 $280
3 |Transport 1o Staging A'x4's8' 1:1 EO 1 1 16 348 348 53 3204
4 {Prepare for Shipping 4'xd'n8' 1:1 |Laborer 1 4.5 12 535 Paint i $35
8 boxes RCT ! 2 14 $42 3217 510 $303
RCT 1 0.5 54 $42
5 [Transport 1o Disposal 8 boxes 11 Shipper 1 2 5t7 350
HEOQ i 2 $18 $53 $227 L1 $311
RCT 1 i 14 342
6 [Reccive at Disposal § boxes 1 Shipper 1 1 17 350
EO 1 3 316 $43 3236 58 5319
7 |Verify Characterization 4'%4'x B’ 1:1 Technician 1 2 514 342 584 323 $342
8 [Data Managcment A'x4'28 1:1 Technician 1 025 14 342 $11 53 $345
9 {Move 1o Burial Grownd 4 boxes 1:1 EO 1 0.75 $i5 548 336 52 $148
10 JEmplace Waste 4'54'x 8’ 1:1 EOQ I 0.75 $16 348 335 $10 33157
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Appendix G:
Site 5 WM Activity Narratives and Flow Diagrams

SlIE D
LOW-LEVEL WASTE: CONTACT-HANDLED: UNTREATED

Activity (. Generator Declares Material Waste
Activity 1. Waste Packaging

Performed by waste generator, assumed average packaging is a 55-gal drum, lid,

and vermiculite.

Activity 2. Waste Profile Processing

Cost of completing and data entry for a typical waste profile form.

Activity 3. Radiological Survey

....... hysics technician inspection of the waste pa

Activity 4. Waste Sampling/Analysis

This is the average cost of sampling and analysis performed by Environmental
Chemistry Group. $330 average charge per sample includes their labor and

materials.
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Activity 5. Radioactive Waste Manifest Processing
Costs of generator completing, reviewing, and forwarding radioactive waste
manifest to Waste Management for review, approval, and data entry.
Activity 6. Radioactive Material Transport Documentation
Costs of the generator completing, Waste Management reviewing, and Materials
Management approving the radioactive material transport documentation.
Activity 7. Arrange Transportation
Coordination performed by a waste management technician to obtain truck,
driver, and clearance to move the waste.
Activity 8. Radiological Survey
Costs of health physics technician monitoring/inspecting waste, truck, reviewing
and approving paperwork, and escorting load enroute.
Activity 9. Transport to Disposal
Costs of a teamster and truck to move waste to disposal site. -
Activity 10.  Receive at Disposal

Cost of waste management technicians that inspect ioad on arrival and confirm

information on paperwork.
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Activity 11.

Emplace Waste

Activity 12.

Costs associated with moving waste to land disposal location, placement of waste,
determining exact geographic location by survey, and completing radioactive waste

disposal records.

Waste Burial

~Activity 13.

Costs of covering wastes placed in landfill, including compacting in place,

covering, and confirming location via survey.

Data Management

Cost of final location data entry, data verification, operational reporting, and

' system maintenance.
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Figure G-1. Site 5: low-level waste: contact-handled: untreated.
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Annual Quantity Generated: 2644 m’
Annual Quantity Disposed: 1644 m’
LABOR NONLABOR — 1
ID | ACTIVITY DESCRIPTION| Basis | Volume Labar Type Qty.| Time | Raw Rate Nonlabor ftems | Qty. | Burdened Tolal by Aclivity | Cumulative
Change (hrs) | Rate | Burdened (3) Activity (5) | Cost (5/m")| Total ($/m")
Ratia (Sha)d (Shr)
o Generator Declares Materal -
Waste 30
Site Avg. Employee 1 0.5 524 LYE) 55 gal Drum 1 530
[
1 |Waste Packaging ;5 nf:, 8| Lid 1 37
Vermiculite 1 33 £76 $363 $3163
Computer Equip. &
2 |Waste Profile Processing | 3718 m' 1:1  |Contractor FTE 0S5 | 1728 58 24 Maint. & office 1 827
plics
45m' Site Avg. Employee 1 D.25 $24 b YR $20.9%7 10 $373
3 |Radiological Survey 53 gal B |HP Tech, | 025 | $i15 $46 11 $54 $427
4 |'Wast: Sampling/Analysis 53 gal 11 [Env. Chem Group 50 $1571 $1,998
I N Computer Equip. &
5 [Radioactive Waste Manifest 35 11 |SitcAvg Employee | 1 | 075 | $24 $79 {Maint & office 1 527
Processing m /form | .
Supplics
WM Avg. Employes 1 LS $23 $69 $185 341 $2.040
Site Avg. Employee 1 1.5 $24 7
L X Computer Equip. &
g [Radioactive Matecial A3 111 {WM Avg Employee | 1 1 523 $69  [Maint & office 1 527
Transport Documentation m'/form .
Supplies
Proc-Spec 1 1 $t6 348 $254 356 $2,096
7_|Arrange Transportation 35m 1:] IWM Tech, I 2 $16 $48 $95 527 $2,123
8 |Radiological Survey iSm 1:1__[HP Tech. 2 2 $15 $46 $182 352 $2,175
9 |Transpott to Disposal 35m' 1:1 _ [Contractor Teamster 1 2 $17 350 $101 119 32204
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LABOR NONLABOR
ID | ACTIVITY DESCRIPTION| Basis | Volume Labor Type Qiy.| Time | Raw Rate Nonlabor ltems { Qty.{ Burdened | Totalby Activity § Cumulative
Change (hrs) | Rate | Burdened ($) Activity (5) ] Cost (5/m")] Total (S'm")
~atio
. . y Swmas Gloves & Scale
10 |Receive at Disposal 39m 1:1 WM Tech. 2 0.5 $16 548 aint. etc ] 335 $83 324 $2,228
|Maint., ete.
11 [Emplace Waste :)5 r::: 1:l  {ContractorOperatar | 1 | 05 | s24 37
WM Tech 3 05 515 $48 $107 $512 32,739
12 {Waste Burial 33 gal 1:1  JContractor Operator 1 0.5 $24 $n
WM Tech 2 05 316 348 . 384 $198 $3,138
Computer Equip, &
13 |Datz Management 3718 m’ 11 Contractor Data Clerk | 2.5 [ 1728 1] 524 Maint. & office 1 $27 $104,487 $28 $3,166
Supplies




Activity 0.

SITE 5
LOW-LEVEL SOLID WASTE: REMOTE-HANDLED: UNTREATED

Generator Declares Material Waste

Activity 1.

Waste Packaging

Performed by waste generator, assumed average packaging is a SS;gal drum.

Activity 3.

Costs of completing and data entry for a typical waste profile form.

Radiological Survey

Activity 4.

Health physics technician inspection of the waste package as required for

completion of the radioactive waste manifest.

Waste Sampling/Analysis

Activity 3.

Chemistry Group. $330 average charge per sample includes their labor and

materials.

Radioactive Waste Manifest Processing

Costs of generator completing, reviewing, and forwarding radioactive waste

manifest to Waste Management for review, approval, and data entry.



Activity 6. Radioactive Material Transport Documentation
Costs of generator completing, Waste Management reviewing, and Materials
Management approving the radioactive material transport documentation.
Activity 7. Arrange Transportation
Coordination performed by waste management technician and a field engineering
technician to obtain truck, driver, and clearance to move the waste.
Activity 8. Radiological Survey
Costs of health physics technician monitoringfinspecting waste, truck, reviewing
and approving paperwork, and escorting load enroute.
Activity S. Road Closure
Coordination »f closing road to all traffic, including obtaining flagmen, security,
and local police.
Activity 10. Transport to Disposal
Costs of a teamster and truck to move waste to disposal site.
Activity 11. Receive at Disposal

R, W4

Cost of waste management technicians that inspect load on arrival and confirm

information on paperwork.
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Activity 12, Emplace Waste

Costs associated with moving waste to disposal location, remote placement of
waste, determining exact geographic location by survey, and completing

radioactive solid waste records.

Activity 13. Waste Burial

Costs of covering wastes placed in landfill, including covering and confirming

location via survey.

Activity 14. Data Management

Cost of final location data entry, data verification, operational reporting, and

" system maintenance.
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Site 5: low-level solid waste: remote-handled: untreated.
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Annual Quantity Generated: Im
Annual Quantity Disposed: im’
LABOR NONLABOR
ID | ACTIVITY DESCRIPTION| Basis | Volume Labor Type Qty.| Time | Raw Rate Nonlabor items | Qty. | Burdened Total by Activity | Comulative
Change {hrs) | Rate ] Burdened (5) Activity ($) [Cost (S/m’)] Total (5/m")
Ra Shoy ) - (Sho
0 Generator Declares Matenal
Waste 30
Sile Avg. Employce ! 1 $24 73 55 gal Drum 1 $30
1 {Waste Packaging SSeel 4y Lid 1 $7
Venniculite 1 33
Lead 1 $46
Filter 1 327 3186 £884 $8E4
2 |Waste Profile Processing 1m'ffopm] 1:1  [Contractor FTE I 0.5 $8 $24
Computer equip. &
Site Avg. Employee 1 0.25 524 M maint, & office 1 56 $16 $3s $920
Lsugglies
1 [Radiological Survey 53 gal 11 |HP Tech. 1 | 025 | s15 $46 st $54 $975
4 [Waste Sanpling/Analysis Sel | 50 $1571 | s2546
! Samp naly. Drum : P .
5 R'd'm‘i““ Waste Manifest 1 m'/form 1:1 Site Avg. Employee 1 075 $24 £ ¥2) T
Processing
Computer equip. &
WM Avg. Employee 1 15 $23 569 maint, & office 1 36 $165 5165 $2,710
gupplics
Site Avg. Employee 1 1.5 524 N
_— . Computer equip, &
¢ [Radioactive Material lm'fform| 1:1  |WMAvg Employee | 1 1 $23 $69  lmaint, & office i $6
Transport Documentation supplics
Proc-Spec 1 1 316 $48 $233 3213 $2.941
7 |Armange Transportation 1m3 1:1 |WM Tech. 1 2 $16 348
Engr. Tech 1 | 05 | 22 $65 128 5128 $3.070
8 [Radiological Survey 1m3 1:1 HP Tech, 2 2 $15 346 $182 5182 $3.253
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LABOR NONLABOR
1D | ACTIVITY DESCRIPTION| Basis Volume Labor Type Qty.| Time | Raw Rate Nonlabor items | Qiy.] Burdened Tolal by Activity | Cumulative
Change {brs) | Raie | Burdened (5) Activity (5) | Cost ($/m’")] Total $/m")
Ratlo ;5 _(Shr)
9 lRoad Closure 1 m3 1:1 Service Charge $0 $305 $4.058
10 | Transport to Disposal I m3 1:1__ |Service Charge $0 $445 $4,503
11 [Receive at Disposal 1 m3 11 |ConmuctorOperator | t | 05 | s24 g1 [Gloves, Seale 1 $10
maint., ect.
WM Tech 2 0.5 $16 $48 304 $94 34,596
12 |Emplace Waste Tmd 1:1 Service Charge $0 51,718 $6,314
Contractor Operator 1 0667 | 324 2
13 |Waste Busial m‘ L1 [HP Teeh. 1 | 0667 $i5 $46
WM Tech 2 0.667 316 $48 $142 §$676 $6.991
Computer equip. & )
t4 |Data Management 3718 m’ 1:1  |Contractor Data Clesk | 2.5 | 1728 58 $24 maint. & office 1 56 §104.466 $28 £7.019
Jsupplies




Activity 0.

SITE 5
LOW-LEVEL WASTE: LIQUID WASTEWATER

NOTE: Facility maintenance and upgrade, facility inspections, employee training,
audit, and administrative costs are not included in the labor and materials listed

here.

Generator Declares Material Waste

-J P

A okl 4
Aciivity 1.

Costs of completing, reviewing, and data entry for typical waste profile form.

Activity 2. Waste Sampling/Analysis
$330 per sample and analysis by the Environmental Chemistry group, includes
both their labor and materials. Assume that 2,000 samples are performed
annually.

Activity 3. Transfer to Treatment Plant
Ninety-eight percent of influent arrives via plant feed lines at no cost and 5.2% is
picked up by liquid waste treatment plant technicians with tank truck and '
transported to plant. Costs associated with truck transport to the plant are
included in Activity 4.

Activity 4. Treat Liquid Waste

Activity includes waste collection, sampling, analysis, treatment, waste packaging,
documentation, characterization, transport paperwork, solid waste transport to

disposal site, process wastewater release, and operations reporting.
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Activity 5.

Receive at Disposal

Activity 6.

Cost of waste management technicians that inspect load on arrival and confirm

information on paperwork.

Emplace Waste

Activity 7.

Costs associated with moving waste to landfill location, placing of waste,
determining exact location by survey, and completing radioactive waste disposal

records.

Waste Burial

Activity 8.

Costs of covering wastes placed in landfill, including compacting in place,

covering, and confirming location via survey.

Data Management

Cost of final location data entry, data verification, operational reporting, and

system maintenance.
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Figure G-3. Site 5: low-level waste: liquid wastewater.
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Annual Quantity of Liquid: 5.6 M gal
Annual Quantity of Solids: 47
LABOR _ NONLABO
ID | ACTIVITY DESCRIPTION] Basis Volume Labor Type Qty. | Time | Raw Rate Nonlabor items |} Qty.| Burdened Total by Liquid Solid Cost
Change {hrs) | Rate | Burdened 5) Aclivity (3) |Cost (S/gal}  ($/m")
Ratia (Shey | (Sl
0 Generator Deleares Material
Waste $0.00
1 |Waste Profile Processing 5653 gal ;1 jRCRA Tech. 05§ 1728 | $I18 $55
Site Avg. Employee | 0.25 $24 $73 $47296 "1 5001 50.00
2 [Waste Sampling/Analysis 5.6 M gal 1:1 Service Charge $660,000 $0.12 $0.00
3 |Transfer to Treatment Plant 44,7 m} 1 Costs are included in Activity 4 $0 $0.00 $0.00
4 |Treat Liquid Waste 447 m3 1:1 WM Tech. FTE 123 ] 1728 516 $48 Chemicals L} $100,000 |$1,112560 $0.20 30
5 |Receive at Disposal 1.5 m3 Lt WM Tech. 2 | os | n6 gqg  |Oloven. Seale 1 $35 8 $0.00 $2161
Maintenance, efc.
& [Emplace Waste 33 gal 11 |ContractorOperator | 1 | 05 | s24 572
WM Tech. 3 0.5 516 345 5107 $0.00 $511.71
7 |Waste Burial 33 gal Ii1  |ContractorOperator | t | 05 | $24 $72
WM Tech. 2 0.5 516 $48 $84 $0.60 $398.29
Cotnputer equip &
8 JDaia Management 3718 m3 [H3 Countractor Dlata Clecks| 2.5 1728 33 524 . & ] 589232 51931692 $0.00 §$52.10
supplics, and office
supplics
TOTAL $0.33 3986




Activity 0.

SITE 5

MIXED LOW-I.EVEL WASTE: STORE
TREATMENT AND DISPOSAL

Q
'z'.
o
m
L
z
=
m
u

Generator Declares Material Waste

Activity 1.

Activity 2.

Performed by waste generator, assumed average packaging is a 55-gal drum, lid,

and vermiculite.

Temporary Storage

at fa_

Costs of setting up, documenting, and maintaining a 90-day storage area at the
generator site, including Environmental Compliance group approval and

inspections.

Waste Profile Processing

Costs of completing and data entry for a typical waste profile form.

Waste Sampling/Analysis

Activity 4.

Activity 5.

This is the average cost of sampling and analysis performed by Environmental
Chemistry Group. $330 average charge per sample includes their labor and

materials.

Radioactive and Chemical Manifest Processing

Costs of generator completing, reviewing, and forwarding the radioactive waste
and chemical waste manifest forms, and Waste Management approval and data

entry.
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Activity 6. Waste Repackaging

Performed by Waste Management at generator storage site before waste transport

whenever the waste paperwork or inspection dictates.

Activity 7. Radioactive Material Transport Documentation

Costs of generator completing, Waste Management reviewing, and Materials

Management approving the radioactive material transport documentation.

Activity 8. Arrange Transportation

Coordination performed by a waste management technician and a field

engineering technician to obtain truck, driver, and clearance to move the waste.

Activity 9. Radiological Survey

Costs of health physics technician monitoring/inspecting waste and truck and

reviewing and approving paperwork, and escorting load enroute.

Activity 10. Road Closure

Costs associated with coordinating road closure with flagmen, security, and local

olice,

Activity 11. Transport to Storage

Costs of a teamster and truck to move waste to storage site.

Activity 12. Receive at Storage
Cost of waste management technicians that inspect load on arrival and confirm

information on paperwork.
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Activity 13. Emplace Waste

Costs of grouping/banding drums on pallets, moving pallets to storage location,

and completing waste paperwork.

Activity 14. Data Management

Cost of final location data entry, data verification, operational reporting, and

system maintenance.

G-21



Figure G-4. Site 5: mixed Jow-level waste: stored indefinitely pending treatment and
disposal.
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Annual Quaniity Generated: 452 m’
Annual Quantity Disposed: 452 m’
TABOR NONLABOR
IDJACTIVITY DESCRIPTION|] Basis Yolume Labor Type Qty. | Time | Raw Rate Nonlabor items | Qiy. | Burdened | Total by Activity | Camaulstive
Change (brs) | Rate | Burdened ) Activity (3} { Cost (S/m"){ Total ($/m")
Ratin, {80}
Generator Declares Material i
0 $0
Waste i
Site Avg. Employee 1 1 324 $73 Drum 1 330
, 55 pgal ,
1 |Wast ka, 1:1 Lid 1 LY
aste Packaging i
Vermiculite 1 h2] 3113 3536 $536
2 |Temporary Storage 133w’ 111 |Contractor FTE 025 1728 58 324
55 gal .
Site Avg, Employee 1 15 | 324 L 75 ) $10,555 $833 $1,369
dpum 8 ,
Computer equip. &
3 [Waste Profile Processing 33.3m' 1:1  [Contractor FTE 0,25 1728 38 324 Maint. & oflice 1 5200
1
,",2 Site Avg, Employee 1 0.25 324 373 $10,664 5406 $1,775
5 gal
4 |Wasle Sampling/Anaylsis Sdﬂﬁ': 1:1  |Env. Chem. Group $1,571 $3,346
Radioactive & Clhemical 21 .
: Sile Avg. Empt .
3 Manifest Processing miformm i1 e Avg. Lmployee 2 03 s24 373
Compuler equip. &
WM Avg. FTE 1 L5 $23 $69 Maint. & office 1 1] $178 $847 34,193
supplies .
Contractor Teamster 1 0.75 317 350 85-gal overpack L 5145
55 gal .
6 |Waste Repackaging £a 11 [WM Staff 1 {ors | s sot  luia 3 '
WM Tech. ] 0.75 | 316 $48 Vermiculite 1 36 $302 $1,437 $5.630
Site Avg. Employee 1 1.5 $24 373
T . Computer equip. &
7 [Radioactive Material Transpost| 55 gal 11 WM Ave. FTE 1 1 $2 369 [Maint. & office 1 51
Drocumentation drum .
supplies
Procurement Specialist] 1 H 516 S48 3228 $1,084 $6,715
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LABOR NONLABOR
ID JACTIVITY DESCRIPTION{ Basis Yolume Labor Type Qty. | Time | Raw Rate Nonlaboritems | Qty. | Burdened Total by Activity | Cumulative
Change (hrs) Rate { Burdened (3] Activity (%) fCost (3'm*)| Total (%/m")
—Ralio Sho (St
8 |Amange Transportation ,3 3 I |WM Tech. H 2 $16 348
m /load
ield Engi i
Field Engincering 1}os | sn $65 s128 $37 $6,751
Tech.
3
9 [Radiologicat Survey ' 3 11 HP Tech, 2 2 515 $46 3182 352 36,803
m /load
35
10 |Road Closure , [H| 30 3805 37,608
m fload
3
11 |Transport to Storage m’ﬂ:a d 111 |Contractor Teamster 1 2 $17 $50 5101 $29 $7.637
35 1
12 {Receive al Storage ; 11 [WM Staff t [ oos | s so1  |Gloves, scale 1 2
mfload maintenance, elc.
35 gal WM Tech, 2 o1 | si6 $48 $71 $127 $7.764
35
WM Staff t .S 0 9
wtoad M Sta 0 $3 391
13 |Emplace Waste 4-drums 1:1 |Contractor Operator i i 524 $72
4-drumns WM Tech. 2 0.5 316 348 $165 3155 37,919
Computer equip. &
14 |Data Management 3718 m' 1:1 Contractor Data Clerks| 2.5 | 1728 58 $24 ‘maint. & office t $22,308 $126,768 14 $7.953
|supplies




SITES
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STORED FOR WIPP

Activity 0. Generator Declares Material Waste
Activity 1. Waste Packaging
Performed by waste generator; assumed average packaging is a 55‘-gal drum.
Activity 2. Verify Characterization
Drum X-ray, gamma assay, pan assay, and ultrasound inspection for waste
acceptance certification.
Activity 3. Waste Profile Processing
Costs of generator completing and data entry for a typical waste profile form
Activity 4. TRU Waste Manifest Processing
Costs of generator completing, reviewing, and forwarding TRU waste manifest
form and Waste Management approval and data entry.
Activity 5. Radioactive Material Transport Documentation

Costs of generator completing, Waste Management reviewing, and Materials

Management approving the radioactive material transport documentation.

Q
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Activity 6. Arrange Transportation
Coordination performed by a waste management technician and field engineering
technician to obtain truck, driver, and clearance to move waste.

Activity 7. Radiological Survey
Costs of health physics technician monitoring/inspecting waste and truck and
reviewing and approving paperwork, and escorting load enroute.

Activity 8, Road Closure
Costs associated with coordinating road closure with flagmen, security, and local
police.

Activity 9. Transport to Storage
Costs of a teamster and truck to move waste to storage site.

Activity 10. Receive at Storage
Cost of waste management personnel to inspect load on arrival and confirm
information on paperwork.

Activity 11. Waste inspection

Each drum is individuaily inspected for package integrity, ciosure, fiiter

placement, labeling, and contamination before emplacement in storage.
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Activity 12. Waste Repackaging
Performed at waste management storage site whenever the waste inspection
dictates, before emplacement in storage. This activity affects approximately 10%
of the waste received for storage.

Activity 13. Emplace Waste
Costs of grouping/banding drums on pallets, moving pallets to storage location,
performing radiation survey, and completing paperwork.
NOTE: Waste inspections in storage are not included here. However, daily
drum inspections are estimated to cost $2.73 per day per drum (one waste
management technician, 1 minute per drum, per day). This would total $996 per
drum per year in storage, assuming inspections occurred 365 days/year.

Activity 14. Data Management

Cost of final location data entry, data verification, operational reporting, and

system maintenance.
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Figure G-5. Site 5: TRU and TRU-mixed solid: contact handled: stored for WIPP.
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Annual Quantity Generated: 14l m’
Annual Quantity Disposed: '
LABOR NONLABOR_
ID | ACTIVITY DESCRIPTION| Basis | Volume Labor Type Qty. ] Time | Raw Rate Nonlsbor items | Qty.| Burdened | Tatsl by Activity | Cumulative
Change (hrs) | Rate | Burdened (] Activity (5) | Cost ($'m’})] Total (5/m*)
~iatio . (Sh) (Shr)
0 Generator Declares Material 50
‘Waste
Site Avg. Employee 1 i $24 $73 Dyum 1 $250
Lid 1 57
I {Waste Packagin Seat | Ba 2 $15
c Packaging drum : %
Filter 1 $27
Vermicutite 1 36 3392 $1,868 $1,868
WM Tech. 8 I 316 $48
2 |Verify Characterization 35 gal 11 WM Tech. 4 D.25 $16 $48
WM Stalf 1 1 330 $91 $520 $2.475 $4,143
2 Computer
3 |Wastz Profile Processing . 1:1 Contractor FTE 1 0.5 11 $24 Equipment, Office 1 $1
m fform .
Supplics
Site Avg. Employee 1 0.25 $24 £73 331 3150 $4492
TRU Waste Manifest 21 .
1: . Emy 0,
4 Praocessing m'form 1 |Site Avg. Employee 2 5 $24 $73
LComputer
WM Avg. FTE 1 1.5 523 569 Equipment, Office 1 $1 $178 $847 $5339
Supplies
Site Avg. Employee 1 15 524 $73
I . Computer
5 ?‘d‘”"“‘; M'"":Ll, el 1y lwMave FIE 1| v ] s3] 369 |Equipment.Office | 1 51
ransport Documentation drum .
Supptics
Procurement Specialist| 1 1 515 $48 $228 $1,084 $6424
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LABOR NONLABOR
ACTIVITY DESCRIPTION] Basis | Volume Labor Type Qty.{ Time { Raw Bate Neniaboy itemis | Qty. | Burdened To_hl by Activity | Cumulative
Change (hrs) | Rale | Burdened [£3] Actlvity (8} | Cost ($/m")| Total (Srm’)
Ral
6 |Arrange Transportation 35ml I:1 WM Tech. 2 $16 $4%
1 B sireert
Ficld Enginccring 0s | s 565 5128 $37 $6.460
Tech,
7_[Radiclogical Survey 15m 1.1 B3P Tech, 2 T 515 $45 3182 §52 $6.513
8 [Road Closure 3sm' 1:1 Service Charge 3805 $7.318
9 |Transport to Storage 3Sm’ 1:1_ |Contractor Teamsier 2 $17 $50 510 $i8 57336
Gloves, Scale
0 i Sm' 1:1 |WM Staff | 05 $30 9 : 2
10 JReceive at Storage 35m a 9 mainienance $
55 gal WM. Tech. 2 0.25 316 348 Lyl $tis $7452
11 [Waste Inspection 55 gal I:1 WM Tech. FTE 1 0.5 516 348
HP Yech. 1 025 315 346 $35 $168 316100
Contractor Teamster 1 0.15 517 $50 85-gal Overpack t $145
12 'Waste Repackaging 55 gal 1:1 WM Stalf 1 0.75 330 $91 Lid 1 59
WM Tech. 1 0.75 b1 $48 Venmiculite I 36
Filler ] 327 3329 31,565 $9,185
I5m' WM Staif 0.5 330 $91
13 [Emplace Waste 11 WM Tech, 05 | sis 548
4 drum Contractor Qperator 1 34 372
NP Tech. 1 315 346 5211 $210 $9,354
Computer cquip. &
{4 |Data Management M8 m' 1:1 [Contractor Data Clerks 1728 58 524 mainl. & office $22.308 $126.76% $34 39428




Activity 0. Generator Declares Material Waste
Activity 1. Waste Packaging
Performed by waste generator; assumed average packaging is a 55-gal drum.
Activity 2. Waste Profile Processing
Costs of completing and data entry for a typical waste profile form.
Activity 3. Radiological Survey
Cost of a health physics technician inspecting the waste package as required for
completion of the radioactive waste manifest
Activity 4.  Waste Sampling/Analysis
This is the average cost of sampling and analysis performed by the Environmental
Chemistry Group. $330 average charge per sample includes their labor and
materials.
Activity 5. TRU Waste Manifest Processing

Costs of generator completing, reviewing and forwarding TRU waste storage

manifest form to Waste Management for review, approval, and data entry.

G-31



Activity 6. Radioactive Material Transport Documentation
Costs of generator completing, Waste Management reviewing, and Materials
Management approving the Radioactive Materials Transport documentation.
Activity 7. Arrange Transportation
Coordination performed by a waste management technician and a field
engineering technician to obtain truck, driver, and clearance to move the waste.
Activity 8. Radiological Survey
Costs of health physics technician monitoring/inspecting waste and truck and
reviewing and approving paperwork, and escorting load enroute.
Activity 9. Road Closure
Coordination of closing rcad to all traffic, including obtaining flagmen, security,
and local police.
Activity 10. Transport to Storage
Costs of a teamster and truck to move waste to storage site.
Activity 11. Receive at Storage

Cost of waste management technicians that inspect load on arrival and confirm

information on paperwork.
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Activity 12, Emplace Waste

Costs associated with moving waste to storage location, remote placement of
waste, determining exact geographic location by survey, and completing

radioactive waste storage records.

Activity 13. Data Management

Cost of final location data entry, data verification, operational reporting, and

system maintenance.
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Figure G-6. Site 5: TRU and TRU-mixed solid: remote handled: stored for WIPP.
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Annual Quantity Generated: 119w’
Annual Quantity Disposed: 129 m’
LABOR “NONLABOR
ID | ACTIVITY DESCRIFTION] Basis | Volume Labor Type Qty.| Time | Raw Rate Nonlaber items | Qty.| Burdened | Total by Aclivity | Cumulative
Chsnge {hrs) { Rate | Burdened (%) Aclivity ($) ] Cost (S/m*)| Total ($/m")
Rat. 11&;. ‘s{hri
0 or Declares Matesial
Wasie 50
Site Avg. Employee i 2 524 L ¥k} Drum 1 $250
Bag 2 $15
L |Waste Packaging 35 gal B Lid 1 7
Lead 1 $i28
Cement 1 $i2
Filier 1 $27
Vermiculite 1 36 $605 $2 880 $1.8%0
. 55 gal [Computer
: A 2
2 | Waste Profile Processing 1:1  |Contractor FTE 1 0.3 58 $24 Eaui ¢ Office 1 $1
Site Avg. FTE | 0.25 324 $73 511 $155 $3.036
A
3 |Radiological Survey e 1:1  {HP Tech. 1] 025 | 315 $46 $11 $54 53,000
4 |Waste Sampling/Anaylsis 58 [ 1y |eav. Chiem. Group 50 $1.571 54,661
Site Avp FTE 1 0.25 524 373
X Computer equip. &
5 [TRU Waste Manifest S5eal 4y |site Ave FIE 1| o5 | s24 | 1 |Maint. & office 51
Processing drum _
WM Avg. FIE 1 15 | $23 $69 7 3159 $755 | $5416
Site Avg. FTE 1 1.5 324 373 '
N . Computer equip. &
Radioactive Material 55 gal .
:1 WM Avg, 23 69 ] 5
6 T ion 1 vg. FTE 1 1 $ H Mnrr: office $1
Procurement Specialisy ! H sis $48 ]‘ 3227 31079 56,495
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LABOR NONLABOR
IB | ACTIVITY DESCRIPTION| Basis | Volume Labor Type Qty.| Time | Raw Rate Nonlabor items | Qty.| Burdened | Totalby Aclivily ] Cumulative
Change {hrs) | Rate | Burdened ) Activity ($) | Cost ($/m")] Total (Sim’)
Batio (Sho) b (Shey

7 |Amange Transportation LY Bl |WM Tech, ¥ 2 sL6 548

5_'::: Engincering 11 05 | s22 65 5128 $128 $6.623
8 {Radiologica) Survey 1m' 1:1_ {HP Tech. 2 2 $15 $46 $182 $182 $6,805%
9 |Road Closure 1m’' Il |Serviee Charpe $805 $7.610
10 |Trensport fo Storage Im' 1:1  |Service Charge $445 $2.055
1t [Receive at Storage 1m’ G [WM Tech. FTE 2 | os | sie 548 “Gn"’,"f‘" seale 1 $10

P Tech. 1 o5 | s15 $46

WM Stafi 1| 025 | 330 $91 5103 $103 $8.158
12 |Emplace Waste Zij:] Bl [UP Tech. 1 05 | sts $46

WM Tech. 2 1 05 | 516 $48

Contractor Service

. $1,788 $8,516 $16,675

. Computer equip, &
13 |Data Management ST g‘l’e‘::“““ Data 25 1728 | s8 | s24  oaiot. & office 1| s22308 | s126768 | s | s16.709
jsupplics




Activity 0.

SITES
RCRA HAZARDOUS WASTE: OFFSITE TREATMENT
AND DISPOSAL

Generator Declares Material Waste

Activity 1.

Waste Packaging

Activity 2.

Performed by waste generator; assumed average packaging is a 55-gal drum, lid,

Temporary Storage

Costs associated with waste generator establishing, inspecting, and obtaining

approval for 90-day storage site, and Environmental Compliance group oversight.

Waste Sampling/Analysis

Activity 3.

Activity 4.

$330 per sample and analysis by the Environmental Chemistry group, includes

both their labor and materials. Assume every drum of waste is sampled.

Waste Profile Processing

Activity 5.

Includes completion and review of waste profile form and approval of the form by

the Environmental Compliance group.

Chemical Waste Manifest Processing

The cost of filling out the chemical waste manifest form and forwarding it to

Waste Management for review/approval.
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Activity 6. Waste Repackaging
Costs for waste management technicians to repackage waste at generator storage
site, as needed, before the waste being transported to the waste management
storage site.
Activity 7. Hazardous Material Transport Documentation
Costs of generator completing, Waste Management reviewing, and Materials
Management approving the hazardous material transport documentation.
Activity 8. Transport to Storage
Waste management technicians pick up waste from generator storage area and
transport it to onsite storage facility to await shipment offsite for disposal.
Activity 9. Receive at Storage
Costs of waste management technicians to inspect load of waste upon arrival at
storage facility.
Activity 10. Store for Shipment
Costs associated with waste management technicians segregating newly-arrived
b & [t ) & 7
wastes and storing them with like materials to await offsite shipment for disposal,
and updating waste paperwork and database.
Activity 11. Prepare for Shipment

This cost represents the time of two waste management technicians validating
labeling, paperwork, and drum contents before shipment offsite (all repackaging

costs have been captured in Activity 6).

G-38



Activity 12. Offsite Shipment for Treatment/Disposal
These are the average costs per kg charged by outside contractors for accepting
this type of waste for treatment/disposal by their companies. The costs include
both their labor and materials for transporting the wastes offsite, treating and
disposing, and returning a certificate of destruction.

Activity 13. Data Management

Cost of updating and maintaining waste records in database, data verification, and

systems maintenance.
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Figure G-7 Site 5: RCRA hazardous waste: offsite treatment and disposal.
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Annnal Quantity Generated:

69679.6 kg primary waste & 13537.8 kg secondary waste
B3Zi7.4 0

Annuai Guaniity Disposed: g
LABOR NONLABOR
1D ) ACTIVITY DESCRIPTION] Basis Yolume Labor Type Qlyf Time | Raw Rate Nonlabor items | Qty.| Burdened Total by Aclivity | Comulstive
Change (hrs) | Rate | Burdened [+1) Activity (5) | Cost (S/kg)] Total (S/kg)
Raiia, LY |—GE/he),
0 CGenerator Declares Material o
Waste $0.00
Site Avg. Employee | 2 $24 i Dinun 1 $30
I [Waste Packaging 200kg | 11 ) — Lid 1 §7
Liser 1 $39
Vermiculite i 37 $228 $1.14 514
.Compuler cquip, &
6 A fCo 3
2 [Temporary Storage 9680 kg 11 ntractor FTE 1 172 1.3 524 maint. & supplics 1 $232
200 ke Site Avg. Employee 1 1.5 $24 $73 $42.125 $115 $2.29
3 |Waste Sampling/Analysis 200 kg 1:1 Env, Chem. Group $1.65 31,94
Computer cquip. &
4 |Waste Profile Processing 69680 kg 111 RCRA Comp Tech. 1 1728 5i8 555 [Maint. & office 1 $232
supplies
200k, Site Ave. Employee | | | 025 | $24 $73 $94.930 $1.45 $5.19
. " ' Computer equip. &
5 [Chemical Waste Manifest | (o o0ty WM Avg. FTE 05 [ 1728 | $23 | $69  [Maint. & office 1} s
Processing .
|supplics
200 kg 1:1 Site Ave. Employee 1 028 $24 373 $60,190 $0.95 $6.35
WM Tech. 2 [ 05 | 516 $48  [85-gal Overpack 1 $145
6 |Waste Repackaging 235kg 1:1 Lid 1 $9
: Liner 1 29
Vermiculite 1 $6 $237 51.01 $7.35
[Computer equip. &
Site Avg. Emplayce ! 05 5§24 "M IMaint. & officc 1 N
lies
7 |Hazardous Material Transport | 30 | 1y [ ave, FIE 1 [ o2s | sa3 | see
Documentation
IP: Specialistf 1 | 05 | $16 | sas $89 5003 $7.38
8 [Transport to Storage 3400 kg 1:1 ‘WM Tech. 2 2 516 $48 $191 $0.06 $7.44
9 IReccive at Storage 3400 kg, 1:1 WM Tech, 2 3 $16 |  $48 £286 $0.08 £7.52
Computer equip. &
10 [Store for Shipment 200 kg 1 WM Tech, 2 0s $16 $48  [Maint. & office 1 51 $48 $0.24 $71.76
: lies
11 |Prepare for Shipment 200 kg 1:1 _ |WM Tech. 2 1 316 $48 395 3048 $8.24
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LABOR NONLABOR _

ID | ACTIVITY DESCRIPTION| Basis | Volume Labor Type Qty.] Time | Raw Rate Nonlabor items { Qty.| Burdened | Total by Aciivity | Cumulative

Change (hrs) | Rate | Burdened [£3] Activity ($) | Cost (S/kg)| Total (S/kg)

Batio. Shoyl  (She)
g [OFF-Site Shipment for 200kg | U1 [Service Charge $1600 | $24.24
TreatmentDisposal
3718000 Computer equip. &
13 {Data Management - -k;" 1:1 Contractor FTE 25 | 1128 58 $24 Maind, & office ] $12392 $116,852 $0.03 $24.27
upplics




SITES
STATE HAZARDOUS WASTE: OFFSITE TREATMENT
AND DISPOSAL

Activity 0. Generator Declares Material Waste

Activity . Waste Packaging

Performed by waste generator; assumed average packaging is a 55-gal drum, lid,

and yarmmicnlisa
WU Vil WU,

Activity 2. Temporary Storage

Costs associated with waste generator establishing, inspecting, and obtaining

approval for 90-day storage site, and Environmental Compliance group oversight.

Activity 3. Waste Sampling/Analysis

$330 per sample and analysis by the Environmental Chemistry group, includes

both their labor and materials. Assume one in five drums of waste is sampled.

Activity 4. Waste Profile Processing

Includes completion and review of waste profile form and approval of the form by

the Environmental Compliance group.

Activity 5. Chemical Waste Manifest Processing

The cost of filling out the chemical waste manifest form and forwarding it to

Waste Management for review/approval.

G-43



Activig 6.

Activity 7.

Activity 8.

Activity 9.

Activity 10.

Activity 11.

Waste Repackaging

Costs for waste management technicians to repackage waste at generator storage

site, as needed, before the waste being transported to the storage site.

Hazardous Material Transport Documentation

Costs of generator completing, Waste Management reviewing, and Materials

Management approving the hazardous material transport documentation.

Transport to Storage

Waste management technicians pick up waste from generator storage area and

transport it to onsite storage facility to await shipment offsite for disposal.

Receive at Storage

Costs of waste management technicians to inspec: load of waste upon arrival at

storage facility.

Store for Shipment

Costs associated with waste management technicians segregating newly-arrived
wastes and storing them with like materials to await offsite shipment for disposal,

and updating waste paperwork and database.

Prepare for Shipment

This cost represents the time of two waste management technicians validating
labeling, paperwork, and drum contents before shipment offsite (all repackaging

costs have been captured in Activity 6).
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Activity 12.

Activity 13.

Offsite Shipment for Treatment/Disposal

These are the average costs per kg charged by outside contractors for accepting
this type of waste for treatment/disposal by their companies. The costs include
both their labor and materials for transporting the wastes offsite, treating and

disposing, and returning a certificate of destruction.

Data Management

Cost of updating and maintaining waste records in database, data verification, and

systems maintenance.
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Figure G-8.

Site 5: State Hazardous waste: offsite treatment and disposal.
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Annual Quantity Generated:

402,438.8 kg primary waste 50284.4 kg secondary waste

Annual Quantity Disposed: 451723 kg
LABOR NONLABOR
ID | ACTIVITY DESCRIPTION| Basis | Volume Labor Type Qty. ] Time | Raw Rate Nonlabor items | Qty.| Burdemed | Total by Activity ]} Camulstive
Change (hrs) | Rate | Burdened (5) Activity (3) ] Cost (S/kg)| Total ($/kg)
Rat Sty d  (Shpy
0 nerator Declares Malerial
Waste $0.00
Site Avg. Employee 1 2 $24 7N Drum 1 330
1 |Waste Packaging 200 kg 1:f Lid ] $7
Liner ] 539
Yermiculite | 57 $228 $1.14 £1.14
2 |Temporary Storage 402439 | Ll [Contractor FTE 1z | e | osaa  [Computereauinle ) |
maint. & supplics *
200 kg Site Avg. Employee | 1 | 15 | 524 | 873 $43234 | 5045 $1.79
3 |Waste Sampling/Analysis LOOC kg i:1 Env. Chem. Group $0.33 $2.12
Compuier equip. £&
4 | Waste Profile Processing 402439 k| 1:1 RCRA Tech FTE 1 1728 | %18 £54 Maint. & office 1 $1.341
lics
200 kg Site Avg. Employee 1 0.25 34 $73- $94,672 $0.33 $2.45
. , Computer tquip, &
5 [Chemical Waste Manifest 402439 | 11 [WMAve FTE 05 | 1128 | s» $69  |Msint. & office 1| s34
Processing .
jsupplics
200 kg Site Ave_Employee I 1025 | 524 373 361300 | 5024 $2.69
1:1 WM Tech. 2 0.5 $16 $48 83-gal Overpack 1 $145
6 |Waste Repackaging 235k Lid 1 39
1:1 Liner 1 $29
Vi 1 36 $237 $1.01 $3.70
. Computer equip. &
7 [Hazardous Material Transport | , ) kg | 11 |[SicAvg.Employee | t | 05 | s24 573 |Maint. & office 1 $It
Documentation :
supplies
WM Ave, FTE 1 0.25 321 369
Procurement Specialist] | 0.5 $16 $438 $89 $0.03 $3.713
8 |Transport to Storage 3400 kg i:1 WM Tech. 2 2 316 $48 $191 30.06 $3.78
9 |Receive at Storage 3400 kg 1:1 WM Tech. 2 k] $i6 $48 $286 50.08 $3.87
Computer equip, &
10 [Store for Shipment 200 kg 1:1 WM Tech. 2 05 16 548 Maint. & office 1 st $48 $0.24 4.1 ‘
|supplics
11 [Prepare for Shipment 200 kg 1:1 WM Tech, 2 1 516 $48 $95 $0.43 $4.58
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{LABOR NONLABOR
ID } ACTIVITY DESCRIPTION| Basis | Volume Laber Type Qiy. | Time | Raw Rate Nonlabor items | Qiy.[ Burdened | Total by Activity | Cumulative
Change (hrs) | Rate | Burdened [L)] Aclivtty (5} | Cost ($/kg)| Total ($7kg)
Ratic Shry | (Shry
12 gl:::nsgm lr‘” 200kg | 19 [Service Charge £5.75 $10.33
3718000 Compiter equip. &
13 |Data Management ke 1:l [Contractor FTE 15 | 1728 b1 $24 Mam.l & office 1 512,392 5116852 $0.03 $1037




Activity 0.

SITES
TSCA WASTE: OFFSITE TREATMENT AND DISPOSAL

Generator Declares Material Waste

Activity 1.

Waste Packaging

Activity 2.

Performed by waste generator; assumed average packaging is a 55-gal drum, lid,

and vermiculite,

Temporary Storage

Activity 3.

Costs associated with waste generator establishing, inspecting, and obtaining

approval for 90-day storage site, and Environmental Compliance group oversight.

Waste Sampling/Analysis

Activity 4.

$330 per sample and analysis by the Environmental Chemistry group, includes

both their labor and materials. Assume one in five drums of waste is sampled.

Waste Profile Processing

Includes completion and review of waste profile form and approval of the form by

the Environmental Compliance group.

Chemical Waste Manifest Processing

The cost of filling out the chemical waste manifest form and forwarding it to

Waste Management for review/approval.
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Activity 6. Waste Repackaging
Costs for waste management technicians to repackage waste at generator storage
site, as needed, before the waste being transported to the storage site.

Activity 7. Hazardous Material Transport Documentation

Activity 8.

Activity 9.

Activity 10,
e——————

Activity 11.

Costs of generator completing, Waste Management reviewing, and Materials

Management approving the hazardous material transport documentation.

Transport to Storage

transport it to onsite storage facility to await shipment offsite for disposal.

Receive at Storage

Costs of waste management technicians to inspect load of waste upon arrival at

storage facility.

Store for Shipment

Costs associated with waste management technicians segregating newly-arrived

Prepare for Shipment

This cost represents the time of two waste management technicians validating
labeling, paperwork, and drum contents before shipment offsite (all repackaging

costs have been captured in Activity 6).
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Activity 12.

Off-Site Shipment for Treatment/Disposal

Activity 13.

These are the average costs per kg charged by outside contractors for accepting
this type of waste for treatment/disposal by their companies. The costs include
both their labor and materials for transporting the wastes offsite, treating and

disposing, and returning a certificate of destruction.

Data Management

Cost of updating and maintaining waste records in database, data verification, and

systems maintenance.



Figure G-8. Site 5: TSCA waste: offsite treatment and disposal.
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Annual Quantity Generated: 190096 kg
Annual Quantity Disposed: 190096 kg
LABOR NONLABOR
iD} ACTIVITY DESCRIPTION| Basis | Volume Labor Type Qty.} Time | Raw Rate Nonlabor ems | Qty.] Burdened | Total by Activity | Cumulative
Change (hrs) 1 Rate | Burdened 1] Aclivity ($) { Cost ($/kg)] Total (S/kg)
Raiio, & {Sihr)
R Generator Declares Matertal
‘Waste $0.00
Site Avg. Employee 1 k] $24 1 Drumn 1 530
I |Waste Packaging 200 kg 1:1 Lid 1 57
Liner 1 5319
Absorbant 1 $52 3346 $i.7 $1.73
Computer equip.&
009 : Col 3 17 2
2 |Temporary Storage 190096 kg 1:1 ntractor FTE t 28 1.1 $24 maint. & supplies 1 $634
200 kg Site Avg. Employee 1 1.5 $24 $73 $42,527 $0.77 $2.50
3 _[Waste Sampling/Analysis 1000 kg 1:1 Env, Chem. Group. $330 50,31 $2.83
Computer equip. &
4 |Waste Profile Processing 190096 kg I:1  |RCRA Comp. Tech. 1 1728 | $18 $55 Maint. & office ] $614
supplies
200 kg Site Avg. Empiloyee 1 0.25 324 L1E] $95332 30.59 $3.42
. . . Computer equip. &
5 (Chemical Waste Manifest 1,00, o WM Avg, FTE 05 | 1728 | s23 $69  Maint & office 1 5634
Processing .
supplics
200 kg 1:1 Site Avg. Employee ] 0.25 324 §73 $60,592 3041 $1.83
6 |Waste Repackaging 1:1 $0 $0.00 §3.83
Computer equip. &
11 Site Avg. Employee 1 0.5 524 $7 Maint. & office i L1 H]
supplies
7 (Hazardous Material Transport | 00 WM Avg, FTE 1] 02s | s2 569
Documentation
Procurement Specialist] 1 a5 b 31 $43% $89 $0.03 $i.86
8 |Transport to Storage 3400 kg 1:1 WM Tech. 2 316 $48 $191 $0.06 $1.91
9 [Receive at Storage 3400 kg (K] WM Tech. 2 ) 318 $48 $286 30.08 $4.00
Computer equip. &
10 |Store for Shipment 200kg 1:1 WM Tech. 2 03 £33 348 Maint, & office 1 £1 S48 5024 $4.24
supplies
11 |Prepare for Shipment 200kg | 1t _[WMTech, 2 1| 315 548 $25 5048 $4.71
OfF-Site Shipment for . .
12 TreabnentDisposal 1: (Servies Charge $185 $12.56
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LABOR NONLABOR
ID ) ACTIVITY DESCRIPTION| Basis | Volume Labor Type Qty.| Time | Raw Rate Nonlabor itetns | Qty.] Burdened | Total by Activity | Cumulative
Change (hrs} | Rate | Burdened (3) Activity (8) | Cest (S/kg){ Total ($/kg)
B I —iithr)
1718000 : Computer equip. &
13 [Data Management kg 1:1 Contractor FTE 25| 1728 58 524 Mamt. & office 1 $12.392 $116,352 $0.03 31259
|s‘upplies




SITES

SANITARY WASTE
Activity 0. Generator Declares Material Waste
Activity 1. Trash Collection

Trash is collected from laboratory facilities by custodial personnel.

Waste is transported to the landfill by contractor personnel.

Activity 3. Landfill Handling

Waste is dumped at the landfill, and covered. Proper documentation is filed.
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Figure G-10. Site 5 sanitary waste.
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Appendix H:
Site 6 WM Activity Narratives and
Flow Diagrams

6
TRU WASTE

Activity 0. Waste Generator, Solid Materials, End of Use, Declared 2 Waste
Generator at facility declares material waste.
Activity 1. Waste Containerization
Waste is placed in an appropriate container, most commonly a 55-gallon drum, by
an operator. The waste is then surveyed and assayed for disposal. The drum is
closed and placed in staging area.
Activity 2. Acceptance
Documentation is completed for shipment of TRU waste to on-site storage.
Activity 3. Transport
The waste is picked up and loaded on a truck by a rigger, and transported by
truck to an on-site storage area.
Storage

Activity 4.

The waste is placed in long term storage facility.
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Figure H-1. Site 6 TRU waste.

0
Generator declares
material waste

Generation

Waste
containerization

4
Swrage

R94 1407

H-4



‘t-H e|qel

1sem NYUL 9 218

Annual Quantity Gencraled:

140 m3
Annual Quantity Disposed: 140 m3
LABCR NONLABOR
ID | ACTIVITY DESCRIPTION| Basls Volume Labor Type Qty.| Time | Raw Rate Nonlabor items | Qty. | Burdened | Total by | Cumulative
Change (hrs) Rate [ Burdened {5) Activity (3) [ Total ($/m3)
Ratlp (Shry b (Srhry
Waste Generator, Solid
0 |Materials, end of use—
w
1 |Waste Containerization 55 gal drum 0 rator 1 10 $44 55 gal drum 1 3130 $570
Rad Tech 1 4 $46 $184
Engincer 1 10 358 3580
Scheduler 1 2 345 $90
QC Inspector 1 1 365 355 $7,151.78
2 |Accplance 55 gal drum 0 Engineer 1 2 358 $i116
Acceptance Reviewer 1 12 $54 3648 $10,821.33
3 |Transport 55 gal drum 0 Truck Driver 1 8 $48 5384 $12,665.71
4 {Storage




