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EXECUTIVE SUMMARY

~ report dmcribes the activity based costing method used to acquire variable (volume
dependent or avoidable) waste management wst data for routine operations at Department of
Ener~ (DOE) facifiti=. Waste volumes horn environmental r=toration, facility stabilization
activities, and legacy waste were sp~ifically e.scIuded from this effort. A core team consisting of
Idaho National Engin=rirrg Laboratory, Los Alamoa National Laboratory, Rocky Ftats
Environmental Technology Site, and Oak Ridge Reservation develo@ and piloted the
methodology, which cart be used to determine avoidable waste management rests.

The method developed to gather information was based on activity baaed costing, which is a
common industrial engineering technique. Sites submitted separate flow diagrams that showed the
progrmion of work from activity to activity for each waste type or treatability group. Each
activity on a flow diagram was described in a narrative, whwh detailed the scope of the activity.
Labor and material coats baaed on a unit quantity of waste being proceaacd were then summed to
generate a totai mst for that flow diagram. Cross-complex valuea were calcdated by determining
a weighted average for each waste type or trcatability group baaed on the volume generated.

‘flria study wifl provide DOE and contractors with a better understanding of waste
management pr-ea and their associated coats. Other potential benefits incIude providing cost
data for sites to perform consistent Coathenefit anal~es of waste minimization and pollution
prevention (WMINEP) options identified during pollution prevention opportunity assessments
and providing a means for prioritizing and allocating limited reaour- for WMINPP.

D-AIMER

This r.porl was wepr.rcd a~ an account of work sponmrcd by an agency of the United Stat~
Government. N.itb.r the U.itd States Gov.rnme”t nor any ae”cy Ihcrmr, nor any of their
employ=, make any warranty, .xpw or implied, or assumes any legal liability or =pnsi-
bility fw the accuracy, campleten~, or u~fulnem of any information, apparatus, ptiuct, or
pr~ discld, or repr-nts that its “% would not infringe privately ownd righti. Refer-
ence hemi. to any s~ific commercial product, pro.xss, or xrvicc by trade name, trademark,
manufacturer, or otherwise dw not nwssarily m.stitutc or imply its .“do=m.nt, Mm-
me”datio”, or favoring by the Unitd States Govcrnme.t or any agency tbermf. The views
a“d opinions of authors expd herein do not nwrily ~tate w retl~t lh~ of the
Unitd Statca Oovornmentor any agency tbercof,

...
m





CONTENTS

EZC~ SUMMAR Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. iii

ACRONYMS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..xi

1.0 INTRODU~ON . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...1

1.1 Purpose of fiia Document . . . . ..-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

2.0 CONTENTS OF AWMCREPORT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..3

3.0 BENEFITS OF AVOIDABLE WASTE MANAGEME~ COSTfNG . . . . . . . . . . . . ...4

4.0 APPROACH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...6

4.1 Selection of Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...6

4.2 Activity Based ~sting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...7

4.2.1 Fundamentals of Activity Baaed Coating . . . . . . . . . . . . . . . . . . . . . . . . ...7
4.2.2 Dlrectva. Indirect @sts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...8

4.3 Data Collection and Reprting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...9

.4.3.1 Identi& and Prioritize Waste Streanrs . . . . . . . . . . . . . . . . . . . . . . . . . ...9
4.3.2 Treatability Groups and Operational Variations . . . . . . . . . . . . . . . . . . ...9
4.3.3 WMActivity Flow Diagrams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
4.3.4 Activity Narrativ= and@sts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

4.4 Cross-Complex Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

5.0 R~ULTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

5.1 AWMC Site Participation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

5.2 Site Response . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

5.3 bw-Level Waste . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

5.4 Mixed kw-Level Waste . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

5.4.1 Basis for MLLWDisposal Unit tist. . . . . . . . . . . . . . . . . . . . . . . . . . . 20

5.5 TRu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

5.6 TRUM Wastes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

v



5.7 RCRAWaates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

5.8 State H~rdous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

5.9 TSCAWast~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

5.10 Sanitary Wastes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

5.11 Summary of Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

6.0 CONCLUSIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

Appendix A-Site Seleetion Criteria and fitimation of MLLW Disposal ~sts . . . . . . . . . . . . A-1

Appendm B-fitimate of MLLW Disposal ~sts Using PEIS ~st Information . . . . . . . . . . . B-1

Appendix Mite 1 WM Actitity Narrativm and Ffow Diagrams . . . . . . . . . . . . . . . . . . . . . c-1

Append& Mite 2 WM Activity Narrativa and Flow Diagrams . . . . . . . . . . . . . . . . . . . . . . D-1

Appendis E-Site 3 WM Activity Narrativea and Flow Diagrams . . . . . . . . . . . . . . . . . . . . . . E-1

Appendm F-Site 4 WM Activity Narrativea and Flow Diagrams . . . . . . . . . . . . . . . . . . . . . . F-1

Appendix G-Site 5 WM Aetivhy Narratives and Flow Diagrams . . . . . . . . . . . . . . . . . . . . . . G-1

Appendix H-Site 6 WM Activity Narrativ= and Flow Diagrams . . . . . . . . . . . . . . . . . . . . H-1

1.

2.

3.

4.

5.

6.

7.

8.

FIGURES

Example of type, treatability group, and operational variance . . . . . . . . . . . . . . . . . . . . 11

Captured cost data for radiological waste types . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

Captured cost data for nonradiological waste types . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

~mparison between LLW solid waste data ~93 and FY94 . . . . . . . . . . . . . . . . . . . . . 16

Comparison of LLW remote handled data FY93 and FY94 . . . . . . . . . . . . . . . . . . . . . . 19

bw-level liquid radwaate costs for waatewater processing and aemndary sludge
disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

Comparison between MLLWdata~93 and FY94 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

bmpariaon of~Uwaste cost data~93 and FY94 . . . . . . . . . . . . . . . . . . . . . . . . . . 22

vi



9.

10.

11.

1.

2.

3.

4.

5.

6.

‘7.

8.

9.

10.

11.

12.

13.

14.

15.

Comparison of TRUM cost data FY93 and FY94 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

Comparison of RCRAwst data FY93and FY94 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

~mparison of TSCAmstdata FY93 and FY94 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

TABLES

Benefi@ ofavoidable waste management resting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..4

Gstmmponents ofactivity based wsting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...8

Waste types . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...9

=amplea of treatability groups and operational variations . . . . . . . . . . . . . . . . . . . . . 10

Reference activity dmcriptions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

Waste typerifor wfrichcoat data were received . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

Number of sitea reporting LLW treatability groups . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

hw-level mntact handled untreated cost data by site . . . . . . . . . . . . . . . . . . . . . . . . . . 17

LLW-CH treated by compaction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

LLW-CHtreated by incineration. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

MLLWunit cost results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

TRUunit cOstreaults . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

TRUMunit cost faults . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

Sanitary waste unit cost data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

Summary ofaIlwaste type cost data. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

vii



W“ii



ACRONYMS

ABc

AWMC

CH

D&D

DOE

EM

EPA

EIEC

G&A

HLw

ICPP

lNEL

LBL

LLNL

LLW

MLLW

ORNL

ORR

PEIS

RH

R&D

activity baaed resting

Avoidable Waste Management bst

mntact handled

d-rrtamination and decommissioning

Department of Energy

Environmental Restoration and Waste Management Program

Environmental Protmtion Agency

Energy Technolo& Engineering Center

General and Administrative

Hanford Reservation

high-level waste

Idaho Chemical ProCeasing Plant

Idaho National Engineering Laboratory

b Alamos National hboratory

Lawren@ Berkeley Laboratory

Lawrence Livermore National Laboratory

low-level waste

mixed low-level waste

Oak Ridge National hboratory

Oak Ridge Reservation

Programmatic Environmental Impact Statement

remote handled

Research and Development

ix



RCRA

RFEn

ROI

RTR

SRS

TRu

TRUM

TSCA

WAC

WBs

WIPP

WM

R60urce Orrsewation and Rmery Aet

Rocky Flats Environmental Tmhnology Site

return on investment

real-time radiography

Savannah River Site

transuranic waate

tranauranic mixed waste

Toxic Subatan~ ~ntrol Aet

Waste bptan~ Criteria

work breakdown structure

Waste Isolation Pilot Plant

waste management

~/PP Waste Minimization and Pollution Prevention



1.0 INTRODUCTION

Waste management (W) within the U.S. Department of Energy (DOE) involva the
management of radiological and nonradiologieal wastea. ‘f?reae wasta are generated from.

. Normal faciIity operations

● Deumtamination and d-mrnisaioning (D&D) of facilities

● Environmental restoratiodremediation activiti=

● Management of transition and legaey 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 wasta within the
DOE Gmpi= A key component of an effeetive waste minimizatiorr/pollution prevention
(WMfN/PP) program is to obtain a mmprehensive understanding of the cosm msociated tith
waste management aetivitia, and how those I.%?.tswill vary as the generation of new wastes is
reduced.

EM-334 initiated the Avoidable Waste Management Costs (AWMC) Projwt to develop a
method to collect and anal~ the avoidable ~ts associated with waste management activiti~
across the complex. A team was formed of WMINiPP repreaentatives from

● Idaho National Engineering Laboratory (INEL)

● Los Alamos National Laboratory (LANL)

● Oak Ridge Reservation (ORR)

● Rocky Flats Environmental Technology Site (RFETS).

This team mllectively developed and piloted a methodology for determining avoidable waste
management costs.

The method established by the team is based on determining the variable, or waste volume
dependent costs associated with waste management activitia. Variable or volume dependent
costs are those that vary in direet relation with increas~ or decreases in the quantitia of waste
generated. It is thae variable euats that potentially can be avoided through the implementation
of WMfN/PP actions. To ammplish the task of collecting mnsistent waste management cost
data across the DOE timpl~ the AWMC team developed a preliminary reference manual. This
referenm manual identifies the appropriate mt data ~ be coIlected, and delineates a reporting
prot-1 to facilitate site-specific and cross-complex analysis.

The method developed and reported in this document is the evolution of a previous method
piloted in 1993. The previous method attempted to use titing work breakdown structure
(WBS) cost estimating information to identi~ avoidable waste management costs. The data
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received showed a wide mst range between sit= and contained insufficient detail to assess the
differenw. This was largely attributed to the different methods used by each site to extract costs
from their WS. In an effort to redum th=e rfifferen-, the team adopted a new method of
obtaining costs. The new method, mmmordy used by industrial engineers, is referred to as activity
based wtirrg (ABC). ~ method is osed to ~ and impmve productivity by identifying and
-tictg sequential activities r~uird to complete a task. Rigorously applied, it ia in effect, a time
and motion study.

1.1 Purpose of This Document

This document describes the Af3C method used to squire variable waste management wst
data from participating sit=, and presents the anal~is and r=ults of the mst data. The focus of
the FY94 effort was to

● Modify and impmve the mating method

● Improve the awuracy of the data

● Develop a more awurate method for data analysis

● Develop software to facilitate the aquiaition and insistency of new data.

A separate supplemental reference manual, Reference Mamal: Determination of Avoidable
Waste Management Cosfi, September 1994, has heen prepared. ~i manual provida detailed
iostmctions for DOE sitea for developing avoidable waste management rests. In addition, a data
aqukltion software program has &n developed to facilitate conaiateney in the data and data
analysis.

2



2.0 CONTENTS OF AWMC REPORT

~is report wrrtaios the following information

● Benefits to DOE and DOE faciliti~

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

● Praentation of results of the FY94 data wllection effort, including assumptions made
in analyzing the data, summari~ of the data gathered, and mmparisons with the first
round

. Appendices include detailed site WM activity narrativa, mrrmpnnding activity based
flow diagrams, and site-spwific wst per waste unit for baseline activiti~ (current
practim).



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 atirnate the potential mat savings based on WMfN/PP
implementation actions. It is anticipated that both DOE and mntractors wifl realize significant
benefits tim an improved understanding of waste management processes and associated costs.
This understanding wffl be instrumental irr achieving an effective WMfNmP Program. Table 1
fiita potential benefits identified hy participating pilot sits.

Tabla 1. Benefita of avoidable waste management costing.

Potential benefit Mription

Means for r=ourcc
prioritizing

Fundamental element for
assessing the return on
invmtrnent (ROI) for
WMfN/PP actions

Provide cost data to
complete options analyis
for WMfN/PP actions

Promot= strong
generator awaren= to
facilitate a cultural
change towarda
WMfN/PP actions

Address- an
Environmental Protection
Agency (EPA) defined
fundamental requirement
for an effective
WtvffNPP program

Providea information to allow for the prioritization and allocation of
limited reaourcea for implementation of WMIN~P opportunities.

An understanding of the costs of waste management activitia is
required to perform ROI asammenta. fn addition, projected mst
savings are requird to assist in the ~tablisfunent of WMINmP goals,
as we)l as to errsure their ability to measure progr= against those
goafs.

Reliable cost data can provide a basis for sits to perform costienefit
analp= of WMfN/PP optiom identified during WMfN/PP Opportunity
Assessments. Although WMfN/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
identi~ economic in~rrtives for the implementation of aggrasive
WfN/PP programs.

In its interim guidan= 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 rots, and the establishment of an accurate cost
allocation system.

4



Tabla 1. (mntinued).

Potential benefit Description

hists in the realignment Changea being implemented with each new mntract the DOE
to an incentive-baaed negotiatea for the management of the various sites clearly indicate an
award stmcture driven by increased emphasis on sound emnomic principles and improved

DOE mntract reform budgetary a-ratability. The activity based mst =timating techniques
preaent~ in this report can be used to understand all site budgetary
requirements, and not just waste management costs. Tbeae guidelines
can be inmrporated by the sitea into their financial procedures to assist
them in formulating more preeiae and defensible budget requests.

Promot= stakeholder A major benefit to the DOE of the implementation of cost estimation
amuntahility tahniqrsea is the ability to reflect accurate, defensible costs when

making budget requmta. ABC aauntirtg will promote the DOE as a
reliable custodian of the public trust to such stakeholdera as tingress
and the pubfic.

5



4.0 APPROACH

me following sections deacrii the approach used to mllcct the avoidable waste man-
agement baseline cost data from each of the participating sit=. The fundamentals of activity
baaed wsting are discussed in Sution 4.2. ~is section includ= a discussion of direct, indirect,
overhead, and General and Admirdstrative (G&A) =t factors that are appropriate for inclusion
to determine avoidable waste management rots.

The data mllwtion and reporting activiti= implemented by participating sites are dcscrihed
in Section 4.3. ~i irrcludea d~cusaion on the identification and prioritization of waste types to
be evaluated. Treatability groups and operational varian= are also d~ccrssed in regards to
-ting and reporting. Narrativea were developed for each activity based flow diagram to describe
the discrete sequential tasks involved in a waste management activity.

A fial dwussion is presented on the crossamplex anal~is. Detailed analyses on each
waste management activity are performed to derive a unit at by treatability group. Tlr=e data
are then used to determine a weighted average unit at across the DOE ~mplex.

4.1 Selection of Facilities

mere are over 200 sitea within the DOE Compl% but many of thse sit= do not produce
large quantiti= of waatm. To obtain a practical number of sites to teat the methodology, the
team focused on obtaining data from sites representing at least 80% of each waste type as
reported in the Anncurl Report on Waste Generation and Waste Mtiirrriration Progress, 1991-1992,
February 1994. me annual report pr=errts data submitted by 57 sites for routine waste generated
in 1991 and 1992. Data for environmental restoration and dmntamination and d=mmissioning
were excluded.

Eecause the project is focused on obtaining waste management rests, and the cost for
radiological wastea are significantly higher than for nonradiological wastea, the data call was
limited to those sit= aaunting for 80% of radiological waste. This was achieved by selecting the
following six sit=

. Hanford Reservation (HANF)

● INEL

. LANL

. ORR

. RFETS

● Savannah River Site (SRS).
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It should he noted that these six sites also atiunt for 20 to 40% of the nonradiological wastes.
Details of the site prioritization and selection is provided in Appendi~ A and B.

4.2 Activity Based Costing

Activity baaed coating is a mmmon industrial engirt~ring practiw used to identify and assess

oPfJOfiuniti~ to r~uce -t. It is a tool that providea a s~tematic and straightforward method to
fully document the avoidable coats of waste management activitia for a particular site, and for
summarizing th= ata across the DOE Complex. A description of activity baaed cnsting is
provided in the folfowing swtions. tiause the accuracy of the cost data u dependent upon
capturing all volume dependent coat elements, a detailed discussion of direct, indirect, overhead,
and G&A coat elements is also pr~ented.

4.2.1 Furtdamentale of Aetlvfty Beeed Coeting

Activity based sting is a method for preparing mst estimates, which breaka a work process
into discrete, sequential activities. The sequence of tasks mmpriaing the pr~s for each waste
type at a site is visuafly repraented in a flow diagram. Flow diagrams show the progr~ion 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 casts for each activity is expressed in
on a per unit baaia. This is determined by multiplying the number of labor hours of each labor

m @ the appropriate labor rat=, and adding all nordabor costs, such as material, equipment,
and subcontracting rests. ~is can be expreaaed as:

C= HR+M

where

c= atimated activity cost

H= labor hours required to perform the activity once

R = fully burdened labor rate per labor hour

M= fully burdened nordabor costs.

The basis for sting an activity is the amount of waste each activity is being performed on.
For example, the basis muld be a single 55-gal dmm or a pallet of four 55-gal drums. With a mst
per unit volume or weight for each activity, a total cost for the process is obtained by merely
summing the msta for the individual activiti=. One of the most important aspects of activity
baaed costing is that it cuts across organizational boundaria. 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.



4.2.2 Direet vs. Indireet Coete

h order to obtain the total avoidable =t for waste management activitia, it is important to
know the fully burdened ata for labor and materials. llte total cost of a waste management
activity can be significantly underestimated if the fully burdened wsts are oot eorrcctly captured.
FuUy burdened ats are composed of dirat and indirect rests. They do not include costs for
such things m buildings, storage bunkera, landfills, etc.

A fulfy burdened mst is usualfy mmpoaed of three general categori~

1. Direec

2. Indirwti

3. G&k

Labor and nonlabor -ts that are attributable to a specific waste man-
agement activity and are incurred only during the performanw of the
activity.

Gta that are not s~ifically related to the performance of the task, but
must be allocated to perform the task.

General and administrative mta incurred to operate a busin~.

Table 2 diaplap examplea of at elements ~ically included in direct, indirect, and G&A
msta for labor categories and material procurements.

It is important to understand that not aU indirect waste management costs are captured using
this approach. Some sit= have activity data sheets that directly fund specific waste management
activiti= such as databasea, engineering services to W, facility rests, etc. Sin= these activities
are not nmsarily assigned to a direct waste processing activity it is very difficult to determine the
volume dependent fraction of such costs.

Teble 2. bst components of activity based resting.

Direct Indirect G&A

Labor

Enginmr, supervisor, technicians

. Equipment operators, truck drivers

. Chemists and other directly charged
to activity

Nonlabnr

● Materials purchase mst (drums,
packing, etc.)

● tintract servi- (ofiite treatment
or disposal)

Labor burden G&A labor

● Employee direct . Management
benefits

● Employee overhead ● Administration

. Finanm

Material Burden

. Procurement overhead

. Warehousing

8



4.3 Data Collection and Repofting

The approach developed for mllecting and reporting data from DOE’s waste management
activiti~ mnaista of four stew

1. Identi~ng and prioritizing waste typw, treatability groups, and/or operational variances

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

3. Developing narrative descriptions of each activity

4. Developing unit rests for each activity.

4.3.1 Identify end Prioritize Weete Streerne

The 11 waste typ= defined for inclusion in the AWMC project are shown in Table 3. The
first nine of these waste ~ are defined in Annual Report on WOW Genemtion and Waste
Mtihtiation x. The tenth wrote type was stablisbed for liquid waste, and the last wu
intended to capture any unique wastea that might be present at a particular faciIhy. Again, thm
effort was intended to capture the at of waste management activities for routinely generated
wasta; wsta for environmental remediatiort/restoration, decontamination and d-mmiasioning,
and legacy waatca are not included in thae costs.

4.3.2 Treetebility Groupe end Operetlonel Verltilone

Waste treatment typically involves either a volume reduction such as incineration, or a
volume increase such as grouting. Operational variations @ically involve different methods of
handling waste, such as packaging, analysk, characterimtion, etc. Tlreae different treatability
groups or operational variations have different costs. While there are many different possible
treatments and operational vananm, there were relatively few mmmon to more than one or two
facilities. Only those treatability groups or operational varianca that accounted for greater than
10Y. of tbe total volume, or 10% of the cost for that waste ~, were reported. Each treatment

Teble 3. Waste typea.

Waste type (radiological) Waste type (nonradiological)

High-level waste (HLW) RCRA hamrdous

Low-level waste (LL~ Toxic Substanw Control Act (TSCA)

Mixed low-level waste (MLL~ Non-RCRA hazardous (State Hazardous)

Transuranic (TRU) Sanitary

Transuranic mixed (TRUM) Liquid and other

9



method or operational variance was defined as a separate sequence of tasks, and reported with
different coats. Table 4 show exampla of treatability groups and operational varianw that were
reported. fnitial guidart% waa provided to the sit= to break a few waste typea into treatability
groups that were thought to be common to all sitea. ~eae are shown in Figure 1.

Table 4. Exampl= of treatabifity groups and operational variations.

Incineration timpaction Solidification Evaporation
Treatabtity groups Encapsulation

Operational variations bntact m. remote handled
Drum w. box w. cratea
Dwpoaal vs. storage

4.3.3 WM Activity Flow Diagrams

A critical mmponent to developing activity baaed coats was the development of activity flow
diagrams. Activity flow diagrams are charts that identify sequential, discrete activities required to
mmplete 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. Thii included
actions that were required, even if they currentfy are not wurring, [e.g., Waste faolation Pilot
Plant (WIPP) d~poaal of TRU~UM1. Each block represented a single activity. A separate
flow diagram was developed for each significant waste stream. The dwcrete activities were
defined in a way that rests for labor and material muld be assigned to each activity. Site-specific
flow diagrams are d~played by waste type in Appendices C through H.

4.3.4 Activity Narrativaa and Coate

A narrative was developed for each activity based flow diagram. ~ese narrativm are
important to understand and evaluate the scope of the submitted cost data. Osta were provided
for each activity based on a unit quantity of generated waste.

Costs were reported on the mmmon volume unit used in handling the waste. Radioactive
waste was typically reported on the basis of volume, e.g., cubic meters, a drum, a B-42 boz etc.
Nonradioactive waste were handled in 5-gal cans, drums, etc. OffSite pr~ing costs for
hazardous waatea were generally reported on a weight baais, such as kifograms. 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 lb/ft3 to 32 lb/ft3, which is a
volume change ratio of 41. fn addition, packing ineff]cienci= were accounted for if waste is
overpacked after mmpaction, e.g., 107o void volume. All handling and treatment actiwiti= were
dmcribed in sufficient detail to allow the investigator to asa~ completenm of the data. For
example, if a smvey 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



Figure 1. bmple of we, treatability gToup, and operational vatian~.

Tabie 5. Reference activity deactiptions.

Charadetitiolt Fmnt+nd DOcumentationldata
acttiticd Trcntnrertt hmrdliig base nranagemcnt DisPl

X-Ray or real-time
radio~phy (RTR)

Automated package

-Y

Weight

Visual retainer
im~ion

Surface mntamimtion
survey

RCRA mmpliinm
sampling & analysis

Gcl.i ixnofx w

Truck sm’vcy

Vehicle rr.1~ survey

Other p~cal/chcmiral/

visual

M detity
compaction

High demity
wmpaction

Incineration

Metal melting for
recycle

~ decontamination

Soil washing

Vitrification

Grouting

Sorting for thernral Tracking waste

tratment movement

segregation for Regtdatory

recycle compliance

Clmn waste WAC compliance

segregation documentation

Siie reduction DOE repnrring

State reporting

Tramporration

manifesting

Waste

Acceptance
Criteria (WAC)
mmpliincc
verification

Repackaging for
dis~l

Grouting
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-t data provided for each activity included the number of hours for each labor categoy
and hourly ratea. Thii wilf be dwcussed in more detail in the rcaults section of this document.
Sitea were asked to provide onfy the time required to complete the task. tinsequently, an
evaluation of efficiency or productivity cannot be performed.

All dirwt material, such as wntainera, packing, grouting, etc. used in a task were reported
for each activity. Where possible, the at of one unit and the number of units mnsumed in the
activity were included. Again, both raw and frdfy burdened mts were reported. However, if the
material burden is already included in the burden on labor, it was not munted again in the
material burden.

4.4 Cross-Complex Analysis

Data r-ivcd from participating sitea were analp to determine the range of unit cost for
each waste type. Unit coats by waste type and/or treatabifity group were derived using the mst
data provided by each participating sitca. In addition, a unit at per activity within a treatability
group was determined. If coats were provided for a treatability group that differs in operational
practice, an activity unit mst was derived based on that difference. For example, sit= use both
barrels and B-25 box= 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 Appcndi- C through H. Each site provided acrivity baaed flow diagrams, a mrresporrding
narrative describing each discrete sequential activity, and the associated labor and materials costs.

A site-s~ific unit cost was determined for each waste me or treatabili~ group. The unit
-t data, with the annual volume were used to calculate the weighted average unit cost. fie
weighted average repraents a reasonable cross-mplex value by waste type. ~eae data were
mmpared to the FY93 data to assess improvement in the overall insistency and quality of the
at data. Tire folfowing sections dmcuas the results of these analyam. Results are presented by
waate type in the following order

1. LLW

2. MLLW

3. TRu

4. TRUM

5. Resource bnservation and Rmery 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
major waste types. Because of this large number, the data call in support of the Annual Reporr
on Waste Generuriorr ad Waste Mirrimtiution Prowess, 1991-1992 implemented a thrmhold
reporting criteria. The AWMC group adopted a similar approach for selection of AWMC sit=.
They focused on mllecting at data horn sites representing a significant fraction of the Iarg=t
generators of each waste type, with the radiological waste typea as the priority. me following
sites agreed to support the AWMC data collection.

●

● INEL

. LANL

● ORR

13



. SRS.

Each site was provided a mpy of the draft referen= manual d=cribing the activity based
mting approach.

Waste we volum~ horn the 1992 Annual Report were used as a basis to =timate the
percentage captured in the FY 94 AWMC data mllection effort. Thii is shown in Figure 2 for
radioactive wastea including LLW, -W, TRU, and TRUM. Figure 3 shows similar
information for the nonradiological waste typea including R- State Hazardous, TSC~ and
sanitary.

T~ically, radioactive waste ~ have substantially higher unit -ta when including costs for
MLLW and ~U~UM disposal. Tire relative waste type ranking by unit cost (highat to
lowat) is as follm

● TRU~UM > MLLW > LLW >> RCRA Hazardous > ~CA > State Hazardous
> Sanitary.

Tire goal of capturing at least 807. nf the high unit mst waste typea was met in all radio-
logical waste except for MLLW. The results show that an increased focus on MLLW and the
nonradioactive waste typea is needed for FY95.

5.2 SRe Response

Participating sites were asked to provide data for the highest unit cost and higheat volume
waste typa at their individual site. Data were obtained from sk pilot sites for seven different
waste -. Fwe of the waste types were further broken into treatability groups or operational
variations Yield[ng a total of 10 waste streams. Table 6 shows the waste types and which sites pre-
sented data for them. Ail site references have been omitted to addreas mncerns expressed by site
participants regarding d~closure of business sensitive information.

5,3 Low-Level Waste

h-level wrote is the nrdy waste type for which treatability groups and operational
variations were identified. For the ~93 data only three groups muld be diatinguisbed 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 resting requires a site to first delineate every
activity required to accomplish a particular task and then tn assign rests to those activities.

14



Tabla 6. Waste typez for which wst 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 x3

TRUM x x x 3

RCRA Haz x x 2

State Haz x 1

TSCA x x x 3

Sanitary x x x 3
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Table 7. Number of sitca reporting LLW treatability groups.

h-level waste treatability groups Number of sites

Contact handfed, untreated 4 sites

@ntact handled, mmpacted 3 sitm

Gntact handled, incinerated 2 sites

Remote handled, untreated 2 sit=

Radioactive waatewater 2 sit=

6,OOO

5,000

4,000

2,000

1,000

0
LLW-CH

1993 data

“000~
5,000

I

i

mg 3,000

2,000

1,000

n
Untreated mmpacted incinerated

1994 data

R9413SS

Figure 4. ~mparison between LLW-CH solid waste data FY93 and FY94.
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Another advantage of the improved approach to gathering and reporting mst data is the
ability to estimate equivalent treatmeut cQsts. An example of thw is Site 1, wh]ch treats all low-
Ievel waste. However, because they provided wsts for each treatment type, it u possible to
atimate what an untreated low-ieve) waste would ~st. This is done by subtracting tbe treatment
ats and adjusting subsequent storage and dispnsal rests for the different volumes that would be
praent for untreated waate. It is important to remember that this is only an estimate and does
not represent actual operation at Site 1. It d~ bowever, provide an additional point of
comparison with tbe other four sites that do have untreated waste. Thae data were used with
tbe other LLW-CH untreated at data to mmpare FY93 and FY94 results. Table 8 show the
mst data by site for LLW-CH.

Table 8. hw-level mntact handled untreated mst data by site.

LLW-CH untreated Unit -t Volume [m3]

Site 1 (calculated) 1,742 3,570

Site 2 3,040 691

Site 3 709 6,690

Site 4 367 1,0s0

Site 5 3,166 2,644

Weighted Average 1,569

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

. Dtieren= in what mmpris= an activity. For instance, does an assay consist merely of
a swipe, or is a full radiological anal~is 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 ratea.

● ~nomy of scale, i.e., large generatora typically have lower per unit msta than small
generators.

Data gathered by activity based costing alw allows for a comparative evaluation of waste
management operations within a site. ~sts for compaction and incineration at the relevant sites
are summa~ in Tables 9 and 10. me cost estimated for Site 1 for untreated waste ($1,742 per
cubic meter is higher than for either compaction ($715 per cubic meter) or incineration
($1,016 per cubic meter). Thii k because the unit mst for d~poaal is high. Therefore, there k a
cost savings for treatment by incineration or ampaction.
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Table 9. LLW-CH treated by compaction.

LLW-CH mmpaction Unit mst [$/m3] Volume [m3]

Site 1 715 535

Site 2 NR

Site 3 713 4,361

Site 4 889 108

Site 5 NR

Weighted average 717

Table IO. LLW-~treated by incineration.

LLW-CH incineration Unit mst [$/m3] Volume [m3]

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
prneeas, because they use an existing onaite disposal facility, which is an inexpensive disposal
method. So, dapite thevolume reductiorrs for treatment, theeost of treatment overwhelms the
savings ind~posal msta. Site3 shm a middle ground, where thewsts for both untreated and
mmpacted waste are nearly the same, implying that the increased mst for compaction is offset by
the decreased mst of d~posal.

LLW-RH

me lW4mkfor low-level wrote-remote handld(LLW-RH) show atiderspread than the
1993 data ($1,973 w.$212), a3showoin Figure5. Analyzing thtiedifferenm kdificult sin=
only two sitea reported this type of waste. Site 3 mst data yields a unit mst of $1,280 based on
the management of 850 m3. Site 5 cost data yield $3,253 based on 3 m3 of LLW-RH. There is
inaufflcient information to explain the range for LLW-RH.

Iiquid LLw

Cost data for liquid waste processing was provided by two sites. GJsts were derived for
treatment of the liquid including a mst per gallon for processing and a wst per cubic meter for
the management of seeondaty sludge produced from the pro=. ~ seen in Figure 6, the eOStS
show fairly good agreement between the two sit=, which is supported by the fact that their wastes
undergo similar sequenws of activitica. me dlffererree in the unit cost per gallon is the volume
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Figure 5. ~mpariaon of LL.W remote handled data FY93 and =94.
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Figure 6. bw-level liquid radwaste msta for wastewater processing and sewndary sludge disposal.
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of radioactive wastcwater prmed is attributed to the volume and chemical nature of the
waste.water. Site 1 p~ a total of 70 million gallons a year, while Site 5 pr~es 5.6 million
gallons per year, which is a factor of 12 difference. Even though Site 1 processes 12 tima the
volume of wastewater that Site 5 prm=, the unit mst per gallon is only a factor of three
greater. Site 1 generatea 208 m3 of sludge per year while Site 5 generats 45 m3 of sludge per
year. Sin= sludge is generated from the removal of dissolved ionic species, this would suggest
that Site 1 pr~ 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 mst data provided did
not include a -t for MLLW d~posal, though clearly, the wst of MLLW disposal waste manage-
ment activiti= is not zero. They are mmmitted unavoidable expenditure to be incurred
sometime in the near future. The challenge was to determine a basis for =timating associated
=ts. me best available data on the future rests for d~posal of MLLW was found in work
completed to support the Programmatic Environmental frnpact Statement (PEIS).

me PEIS project has developed cost information for the DOE Offlm of Environmental
Management regarding the mst of waste management faciiitiea for LLW, MLLW, and TRU waste
~. me following interim reports have been pubiiihcd for MLLW and TRU

● EG&G-WM-l 1274, Interim Report: Waste Management Facilities Cost Information for
Transurarric Waste, June 1994

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

Tlr= documents present the interim work on the planning level life cycle mst =timat= for
future waste management activities and facifitiw (accuracy of plus or minus 30%). The report
covers treatment, storage, and disposal fac.ilitim that will be needed for the management of alpha
and nonalpha mixed low-level radioactive waste streams. The waste management faciliv
information has been divided into several distinct modulca, which can be linked to evaluate
different treatment, storage, and disposal alternative=. The AWMC team concluded 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 Baais for MUW Disposal Urdt Cost

The PEIS mst information provided several disposal options for the final disposition of
MLLW

● Engineered disposal

● Shallow land disposal

● Silo d~posal

. Bore hole disposal.
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The mre group chose engineered disposaI as the hasis for wtimating MLLW disposal unit
rests. Since the PEIS cost information is a function of capacity, a base assumption was required
to =timate a unit at for MLLW disposal for the AWMC method. Ttre team selected a
20,000 m3 capacity disposal site as a wnservative mst basis. The total life cycle rests as a
function of varying disposal capacity are shown in Appendi= A and B. The waste volume
dependent unit cQsts for MLLW engineered disposal is intimated to be $7,070 per cubic meter.
Tbii unit at was used for site-specific MLLW analys=.

Table 11 show the data used to determine the weighted average at of $10,992 per cubic
meter. The range of the data was redud by SO% between FY93 data and FY94 data for
MLLW. Tlds 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 reardta are graphically shown in Figure 7.

Ttile 11. MLLW unit at results.

AWMC site Unit wst [$/m3] Annual quantity disposed [m3]

Site 2 10,198 230

Site 5 15,023 45

Weighted average 12,099

30,000 _

25,OOO

20,000 F

10,000

5,000

w

-d
..

315,000

.
MLLW

1993 data

20,000 ~

315,000

10,000

‘M

5’ooo~
iJ~

MLLW
1994 data

R94 1362

Figure 7. ~mpanson between MLLW data FY93 and FY94.

21



5,5 TRU

Many sit= did not report projected WIPP disposal rests for TRU and TRUM costs. While
there is great rm=rtainty regarding the potential unit wst for disposal at WfPP, it is certain that
the unit at will not be zero. Site 3 prnvid= a unit ~t of $35,000 per cubic meter for WIPP
d~poaal. ~ unit at was used in the site-speeific determination of TRU and TRUM avoidable
waste management rots. ~ at does not include WIPP WAC mmplianm and tranaport to
WfPP. Table 12 pr=ents the unit at data for the three sits submitting cost for TRU waate.
The range of the at data was reduced by 6S% for afl sit= reporting in FY93. The reaulta for
TRU -ts are graphically shown and mmpared to FY93 data in Figure 8. me higher unit cost is
attributed to the irrcluaion of the WfPP disposal mat.

Table 12. ~U unit wst results.

AWMC Site Unit @t [$/m3] Annual Quantity Disposed [m3]

Site 2 40,137 8.5

Site 3 47,992 425

Site 5 4s,019 47

Site 6 49,695 140

Weighted Average 4s,267

50,000 50,000

45,000

Es

45,000
40,000 40,000

35,000 35,000

_ 30,000 30,000
.-% ~5,000 ~ 25,000
=

-20,000 20,000

15,000 15,000

10,000 10,000

5,000 5,000

0 0
TRU TRU

1993 data 1994 data

R9413a3

Figure 8. timparison of TRU waste mst data FY93 and ~94

22



For the TRU waste me, none of the sitea reporting data indicated that TRU waste is being
treated before storage. Afl sitea 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 baaed on volume and
not total curies, then there may -t an avoidabie =t by reducing the quantity of TRU waste
using technically viable treatment options, recycling, or reusing.

5.6 TRUM Wastes

Three sit= reported TRUM waste. None of tbae sitea currently treat TRUM, which may
be a requirement in the future to meet a WIPP disposal criteria after RCRA li~nsing of the
facility. Table 13 show a summary of the unit cost data for TRUM. The weighted average
increased from $36,470 in PY93 to $45,3E6 in FY94. The range of mst data increased from
$3,000 to $5,S39, which ia Ieas than 10% of the weighted average unit cost.

Table 13. TRUM unit mst raulta.

AWMC site Unit mst [$/m3] Annual quantity disposed [m3]

Site 1 41,s44 65

Site 2 40,620 6

Site 5 46,458 242

Weighted average 45,3s6

50,000

EH

50,000

45,000 45,000

40,000 40,000

35,000 35,000

30,000 30,000
m-
g 25,0~

m-
= 25,000

e e
20,000 20,000

15,000 15,000

Io,ocs) 10,000

5,000 5,000

0 0
TRUM TRUM

1993 data 1994 data

R% lW

Figure 9. Gmparison of TRUM cost data PY93 and FY94.
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5.7 RCRA Wastes

Sitea2, 3 and 5 reported RCRA wast=. The unit at 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 mmparison of cost
data for FY93 and FY94. The rmults show a decrease in the range of cost data. However, since
the number of rsarticipating sit= k fimiterf, the inv=tigatom dO nOt consider this repr~entative Of
a cross-mmpla- unit
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RCRA
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0 B

RCRA

1994 data
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Figure 10. comparison of RCRA cost data FY93 and FY94.

5,8 State Hazardous

Only Site 5 submitted cost data for State H-rdous waste. Tire unit cost was $10 per

kilogram based on 402,438 kilograms of waste.

5.9 TSCA Wastes

~CA wasta are those wastes defined under the Toxic Substan= Control Act (TSCA).
Sitea 2 and 5 protided unit cost data of$11 per kilogram and $13 per kilogram, respectively.
Th=e two sits repr=ent 1= than 35% of the total ~CA waste generated by DOE sites.

Figure 11 show a decrease in the range of mst data between FY93 and ~94. me data
shown for ~94 cannot be mnsidered a representative cross-mmplex range for TSCA waste due
to the small numbers of sites submitting data.

5.10 Sanitary Wastes

Even though all six sit= generate sanita~ wastea, cQsts were received from only three. It is
intereating to note that the comparison between FY93 and FY94 cost data, while showing a
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Figure 11. Campariaon of TSCA coat data FY93 and FY94.

smaller range of data, show a Klgher unit rest. Thii is attributed to more complete reporting of
mst data using the activity based approach. Table 14 shows the unit cost data by site.

5.11 Summary of Results

A summary of tbe results from all waste types is shown in Table 15.

Table 14. Sanita~ waste unit mst data.

Sanitary Unit mst [$/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 3,2dd

Weighted average 1,702

25



Table 15. Summary of all waste type mst data.

Waste typehreatabititygroup Wgt”avg[$] Mediin [$/unit] High [$/unit] Low [$/unit]

h levek [S/rrr3]

tintact bmrdled-untreated 1>69 1,742 3,166 357

Gntact handled compacted 717 715 889 713

tinract handled incinerated 1,093 1,213 1,410 1,016

Remote handled 137 2,267 3,253 l,W

Liquid treatment

Wastewater [$/8s1] 1.08 0.33

Sludge [$/m3] 1,213 986

Mixed low level [$/m3] 10,992 12,611 15,023 10,198

Transuranic, [S/m3] 48,267 47,992 53,739 40,137

Mined TRU, [$/m3] 45,386 41,844 46,458 40,623

RCU [Skg] 32 20 48 16

State ha3ard0ua, [Skg]

TSCA, [s/kg] 13 12 13 11

Sanitary, [S/metric ton] 1,702 1,7CQ 1,919 1,521
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.4a seen in the data r-ived from the six sitea, the range in costs was lower for all but one
waste type. This held true for both radiological and nonradiological wastea, though the data
provided by the six sitea for norrradiological wrote enmmpaaaed a smaller percentage of the total
generated within DOE than did the radiological. me bottoms up approach used in activity based
-ting providea a more mmplete and systematic system for gathering wst data. The sitca
involved in providing mta for this FY94 effort were more umfident in their data osing this
approach than the rather hit or miss method osed in the FY93 effort.
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Appendix A:

Site Selection Criteria and Estimation of

MLLW Dis~osai Costs

A-1 .0 SITE PRIORITIZATION INFORMATION BY WASTE TYPE

The ranking of sites by waste type are shown for low-level waste (LLW),

mixed low-level waste (MLL~, transuranic (T’RU) waste, and

transuranic mixed (TRUM) waate in Figures A-1 through A-4.

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

running total, and a percentage of the running total.

Tabla A-1. 1992 site prioritization data for low-level waste (LL~.

LLW volume Running total Percent of
DOE facility [m’] [m’] running total

SRS 12,442 12,442 37.1

Oak Ridge Y-12 5,711 18,153 54.2

Oak Ridge National Laboratory 2687 20,840 62.2
(ORNL)

2,336 23,176 69.2

Hanford Site 2,291 25,467 76.0

Oak Ridge K-25 2,151 27,618 82.4

Idaho Chemieal Pr_ing Plant 1,612 29,230 -87.2

INEL 1,077 30,307 90.4
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Figure A-1. hw-level waste site prioritization.
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Table A-2 1992 site prioritization data for mixed low-level waste (MLLW).

MLLW Running total Per=nt of
DOE facility volume [m3] [m3] running total

Energy Technology Engineering 645 645 26.8

Gnter (E~C)

Oak Ridge Y-12 Plant 4f41 1,126 46.8

Hanford Reservation 440 1,566 65.1

RFEn 440 2,M 83.4

INEL 93 2,099 87.3

81 2,180 90.7

Idaho Chemieal Pr~ing Plant 70 2,250 93.6

(ICPP)
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Figure A-2. Mixed low-level site prioritization.

Los Alamo8 National bboratoq

Idaho Chanrial Processing Plant

D

R941w

Teble A-3. 1992 site prioritization data for TRU waste.

TRU volume Running total
DOE facility [m3] [m’] Permnt of running total

SRS 564 564 76.2

Hanford R&ervation 122 686 92.7

LLNL 19 705 95.3

ORNL 16 721 97.4

RFE~ 10 731 98.8

~East 5 736 99.5
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Figure A-3. TRU waste site priorittition.

Savannah Rivar Site

Hanford Site
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Table A-4. 1992 site prioritization data for TRUM waate.

TRUM volume Running total Pereent of running

DOE facility [m3] [m’] total

LANL 50 50 58.1

Hanford R=ervation 16 66 76.7

RFETS 12 78 90.7

SRS 6 S4 97.7
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Figure A-4. TRU mixed waste site pnorittition.
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Figur= A-5 through A-8 provide information used for the prioritization
of sits generating nonradiological waste streams. ~eze data were
extracted from the Annual Report for volumes generated during 1992.
T?2ewaste streams included are

. RCRA

. State hazardous

● TSCA

. Sanitary.

RCRA Weste

Table A-5 shows that the addition of bwrence Livermore National
Laboratory (LLNL), Pantex Plant, Kansm City Plant, ETEC, Pinellss,
Sandia National Lshoratory-NM and Nevada t=t site in the data
mllection effort would capture greater than 80% of the RCRA waste
generated.
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State Hazardoua Wtiata

The data protided in Table A-6 show that the addition of Pantex Plant,

Sandia National bboratory-NM, and Kansas City Plant would capture

80% of the data for State Hazardous waste. These sites will be

r-remended for inclusion in the FY95 effort.

TSCA Waata

Table A-7 shows that the addition of Unsaa City Plant, BrooMaven

National Laboratory, Sandia National Laboratory-NM, Stanford Linear

klerator Center (SLAC) and Hanford site would capture greater

than 80% of the ~CA waste generated throughout the DOE Gmplex.

Sarritarv Waate

Tabla 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 37.2

Pantex Plant 423 1,916 47.8

Kansas City Plant 3% 2,312 57.6

E~C 205 2,517 62.7

Pinellaa Plant 160 2,677 66.7

hs Alamos National Laboratory 153 2,830 70.5

S~New Mexim 147 2,977 74.2

INEL 139 3,116 77.7

Nevada Teat Site % 3,212 80.1
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Figure A-5. RCRA hazardous wsste site prioritization.
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Teble A-6. 1992 prioritization data for state hazardous waste.

DOE facility State Haz. (kg) Running total Percent of total

Pantex Plant 3,617 3,617 48.0

bs Alamos National Laboratory 1,284 4,901 65.0

Hanford Site 541 5,442 72.2

SNL-New Mexico 346 5,78s 76.8

Ksnsas City Plant 304 6,433 85.4

LLNL 269 6,702 S8.9

ETEC 246 6,94S 92.2
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Figure A-6. State Hmrdous site prioritization.
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Teble A-7. 1992 site prioritization for TSCA waste.

DOE facility TSCA (kg) Running total Percent of total

KSnSaS City Plant 531 531 26.1

Oak Ridge K-25 Site 334 865 42.5

k Alamos National bboratory 276 1,141 56.0

Brookftaven National bboratory 167 1,308 64.2

Sandia National hboratories—NM 128 1,436 70.5

Stanford Llttear Ac=lerator Center 110 1,546 75.9

Hanford Site 110 1,656 81.3
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Table A-8. 1992 site prioritization data for sanita~ waste.

Sanitary Running total Pereent of
DOE facility [metric tons] [metric tons] total

Savannah River Site 9,612 9,612 12.5

Nevada Teat Site 9,551 19,163 25.0

LLNL 7,570 26,733 34.8

Hanford Site 7,263 33,996 44.3

Oak Ridge Y-12 Plant 6,188 40,184 52.4

Idahn Chemical Pro=ing Plant 5,536 45,720 59.6

Argonne National Laboratory-East 4,746 50,466 65.8

hs Afamos National Laboratory 3,232 53,698 70.0

Kansas City Plant 3,199 56,897 74.2

Rocky Flat3 Plant 2,2S4 59,151 77.1

North Las Vegaa Facility 1,890 61,041 79.6

Oxnard Facility 1,832 62,873 82.0

Argonne National Laboratory-Wat 1,522 64,395 83.9

Sandia National bboratori~A 1,347 65,742 85.7

Waste Isolation Pilot Plant 1,22s 66,%7 87.3

Fermi National Atilerator Laboratory 1,013 67,980 88.6

Oak Ridge National Laboratory 1,002 68,982 89.9
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Figure A-8. Sanitary waste site prioritization.
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Appendix B:

Estimate of MLLW Disposal Costs Using

PEIS Cost Information

The PEIS mst information provided several disposal options for the final

disposition of MLLW

● Engineered disposal

● Shallow land disposal

. Sifo disposal

. Borehole disposal.

The core group chose engineered disposal as the basis for estimating

MLLW disposal unit rests. The module mnsists of engineered disposal

units that are based on the Illinois LLW dmposal module d~ign. ~Is

dcaign US= earthened cnncrete engineered barriem. The unit operations

include re=iving inspected drums, placing the drums into mncrete

canisters, and instructing the disposal units that will house inmming

concrete waste canistem. Dwposal unit constmction includes foundation,

leachate collection system, mncrete vaults, and earth rovers. Disposal

mnchdca are constructed as disposal capacity is required.

&t information for an enginmred d~posal facility was developed for

the following as a function of disposal capaci~

. Preoperation full-time equivalent (F1’E) labor
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Figure B-1

D-mmissioning & D~ntamination (D&D) FTE labor

Facility construction labor

Operations and Maintenance (O&M) ~ labor (1 year)

Facility instruction capital rests (10 years)

O&M rests (10 years)

Preoperations wsts

D&D costs.

show the distribution of all prcoperation costs, O&M costs, D&D

rests, and facility instruction costs.

Figure B-1. Distribution of MLLW disposal facility mts with total capacity of
40,000 m3.

ility const. (29%)

Preoperalion (30%)

(36”/.)
R% 1372

It was assumed that the Preoperation and D&D labor rests are not

waste volume dependent costs. ~~e costs would be incurred and

relatively insensitive to the capacity of the MLLW disposal facility. The

only costs that the AWMC team mnsidered volume dependent are the

O&M costs and facility instruction costs. This seems reasonable since

the disposal modules are constructed on an as needed basis during the

B4



Table B-1,

operating life of the fac~lty. The base assumption is that when waste is

reduced, the number of required modul~ is redud, and therefore, the

facility mrtstruction and O&M rests are redrrd and concluded to be

volume dependent.

Since the PEIS mst information is a function of capacity, a base

assumption was required to estimate a unit mst for MLLW disposal for

the AWMC method. me team sel~ted a 20,000 cubic meter capacity

disposal site as a mnservative coat basis. Table B-1 shows the total life

cycle rests as a function of va~ng disposal capacity. The waste volume

dependent unit cnsts for MLLW enginmred dispnsal is intimated to be

$7,070 per cubic meter.

MLLW engineered disposal facili~ fife cycle uta.

Total capacity (m3) 20,W 40,000 100,OOO

Facility wrrstruction ($M) 62.38 112.51 262.M

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 fife cycle ($/m3) 11,123 7,635 5,543

AWMC estimate ($M) 141 214 430

Unit variable mst ($/m3) 7,070 5,340 4,302
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Appendix C:

WM Activity Narratives and Flow Diagrams

SITE 1

LOW-LEVEL WASTE: CONTACT HANDLED COMPACTED

AND INCINERATED

Note Site 1 treats all LLW. Approximately 1570 of its solid LLW is compacted,

and approximately 90% of the waste returned from ofilte incineration to storage.

Because these splits in pmceasing were not treated as separate flow diagrams, an

additional table, Table C-2, had to he developed to determine the average

avoidable wst. The waste in storage wifl have a d~poaal at sometime in the

future. To ammmodate thu, a disposal mst equal to the current disposal cost at

Site 1 was added to the unit mst of the waste that is currently being stored.

Activity O. Generator Declarca Material Waste

This waste stream mmprises typical solid LLW, both untreated and treated waatm

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 radiomrclide content and

concentration).

Activity 1. Waste Packaging

hw-level waste (LLW) is pla~ into various wntainers. Generators, radiation

technicians, sampling technicians, and chemical anal~ts all spend some time

during the tilling of the mntainer. The cosk for this activity are based on the

equivalent amount of waste that would fill 909. of a B-25 bin.
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Documentation Management

Tire generator preparea the documentation to have the box picked up.

Verify Characterization and Labefing

The operator errsurs that the mntainer is properly closed and afics the

appropriate Iabefs.

Transport to timpactor

An operator and truck driver working together each spend an average of 1 hour

per boz transporting it to the mmpactor. (Onfy 15Y. of the waste stream is

mmpacted.)

Gmpac.t Waste and Repackage

Only 15% of the waste is wmpacted. me waste is mmpacted into a B-25 box.

Tire equivalent of five B-25 boxes is wmpacted to Et into one B-25 boL which

has an interior capacity of 82 cubic feet. Box= cost $450/each. A radiation

technician performs monitoring as part of the compaction process.

Radiological Suwey

Some box= receive additional radiological monitoring from a nondestructive

analysis technician (NDA tech.) with assistance from an operator. Afthough not

every box is done, the effort averages 1 hour of operator time and 3 hours of

NDA technician time per box.
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Activity 7. Storage

AU boxes, whether or not they were compacted, are placed in interim storage

until a shipment is prepared. Placing each box in storage takea the operator an

average of 1 hour.

~ Stage for Ofiite Transportation

Removing boxes from interim storage and loading them on the truck for offsite

shipment takes an operator an average of 2 hours per box.

~ 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 wsts (shown as part of Activity 9).

~. Ofiite incineration

me boxed waste is treated by an ofhite contractor who charga $8,000 per box.

-2. Transport to Storage

A truck driver transports, unloads, and places tbe waste in long-term storage,

Activity 13. Storage Inspection and Maintenanec

The stored waste is ins~ted periodically by a radiation technician and an

operator with assiatanee from a data clerk.
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Activity 14. Disposal

Approximately 1,200 cubic feet per year of waste is p[aced in a tumulus vault,

which mta $2,500. Radiation technicians, operatora, truck driven, data clerks,

and riggers are all involved in placing the bux in the vault for final disposal.
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Figure C-1. Site 1: low-level waste contact-handled compacted and incinerated.

R94 1373
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Table C-2. Site 1: low level waste: contact handld waste stream split talc.
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SITE 1

LOW-LEVEL WASTE LIQUID

- Generator Dmlarea Material Wsste

Tlds waste stream compriaea wastcwatera slightly mntaminated with various

radionuclids that are typically treated at waatewater treatment faciliti~ with the

effluent released to surface streams through National Pollution Discharge

Elimination S~tem monitom. In this case, wsstewaters are transported to and

through the treatment facilities via piping, in a mntinuous pr~.

- Characterize and Assay

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

anal~t are all involved in this pr=.

a Prepare Disposal Documentation and Certification

The generator and radwaate engineer prepare the documentation for treatment

and disposal of the waste.

Activity 3. Release to Transport System

Transfer through a piping s~tem to a mllection tank with essentially no volume

dependent wsts.

- Remive at Treatment Feed Tank

Transfer through a piping sptem to a mllection tank with essentially no volume

dependent costs.
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~ Treatment

Treatment involva precipitatiort/clarification, filtration, ion exchange, and a final

pH adjustment. Treatment requira 7M hours of chemical operator per 4,000,000

gallons of waste. Assistance fmm radiation technicians, a radwaate engineer, and

a chemical analyst is also required. The treated water is mllected and sampled as

part of th~ pr-.

~ Package/Characterize Secondary Waste

-ndaq waste is the solids that r=ult from treating the fiquid waste. These

solids are packed in 55-gal drums without treatment beyond dewatering. Tlris

requirea the aerviem of a chemical operator, radiation technician, and chemical

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

Activity 7. Sample and Characterize Treated Effluent

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

characterized. Three ats are captured in Activity 6.

~ Release to surface stream

The treated effluent is released back to the river with no volume dependent costs.
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Figure C-2. Site 1: low-level waste: Iiquid.

C-13



1
,..

Site
1:

low
-level

w
aste

liquid.

C
-14



SITE 1

MIXED TRU: CONTACT HANDLED

~ Generator klarea Material Waste

This waste stream compriaea typical solid pr- waste from cell and glove box

operations that aremntaminated with hnthtmnsuranicra dtonucIideaand

RC~CA materials. ~eaewastea prepackaged andputin long-term storage

pending shipment to the Waste Isolation Pilot Plant.

~ Characterize and Package Waste

Thewaste ismntainerized andcharacterized asitiaremoved from the cell. It is

placed in a TRU drum.. Each TRU drum has a drum vent filter so gas pressure

doesn’t build up inside the drum. fie generator, radiological technicians,

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

involved in the initial drum filling and closure.

Activity 2. 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 lfl hour per drum verifying the contents

and affing the labels.
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Activity 4. Transport to Storage Facility

DNSSSSare transported to an interim storage facifity 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.

~ Paffetize and Transport to Waste Assay Facifity

At the interim storage facifity the drums are plati on secondary wrrtainment

pallets and taken to the waste assay facility. This requira a radiation technician,

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

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

neutron techniques. A technician perfom tbe assay requiring an average of 1.5

houra per drum.

~ Transport to Storage

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.

Activity 8. Receive at Storage

me drum is then transported to the long-term storage facility where it is

unloaded from tbe truck, requiring the work of both the truck driver and an

operator.
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= Monitor Interim Storage

The mntainers will remain in storage until WfPP is able to accept them. me

avoidable annual mst to maintain the storage is insignificant on a per container

basis and is therefore not =tirnated. This is the final stage of the operation as it

is now performed.

Activity 10. Repackage and Certi@

It is anticipated tha~ for the material to be disposed of at WfPP, it will need to

he repackaged into a WfPP-approved container to be a~ptable. This is

~t~ to require 1.5 person-hours per container.

Activitv 11. Load Truck for WIPP

Orru the WfPP-approved mntainers 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. ~ese task are expected to take 2 person-

hours per drum.

~z. Prepare Shipping Documentation

Activity 13. ship to WIPP

The waste is transported to WfPP, Costs for the cask and shipping mntractor are

@timatcd at $400/drum.

Activity 14. Receive at WIPP

It is ~timated that WfPP will spend an average of 5 person hours per drum in

receipt and documentation activiti~.
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Activity 15. Emplau Waste

A charge of $3,500/drum is =timated to mer the mst of moving the drums into

the caverns, and to recover the -t of facility instruction, operation, closure,

and long-temr monitoring.

Activity 16. Survey & Releaae Waste Transport Vehicle

Release of the vehicle and transport caska k expected to require 0.75

pe~n-houm per drum of waste shipp.
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Figure C-3. Site 1: mixed TRU mntact handled.

C-19



c

T
ab

le
C

-4.

11I

M
I

Site
1:

m
ixed

T
R

U
contact

handled.

C
-20



——

T
ab

le
C

4.
(continued).

C
-21



SITE 1

SANITARY WASTE

Activity O. Generator Deelara Material Waste

Thii waste stream is typical solid sanitary waste.

Actitity 1. CfraracteriZ Waste

Responsibility to characterize sanitary waste to ensure that no hamrdous or

radiological mmponents have been added falls primarily on the generator with

periodic monitoring by a radiological technician. The generator spends an

average of 2.6 houra and the radiological technician 1.7 hours per 100 cubic yards

of waste.

ActiviV 2. Prepare Disposal Documentation

‘fire generator spends an average of 2 hours per 100 cubic yards of waste

preparing documentation for disposal.

~ Transport to Staging

Sanitary waste is transported to a staging area for QA verification. me truck

driver spends approximately 7.8 hours per 100 cubic yards performing this

transportation. Vehicle rests are considered a base operationa cost.

Activity 4. Verify QA

A field engineer checks the waste for radiological mntamination, they spend

0.9 perann hours per 100 cubic yarda of waste generated, even though 10% is

checked.
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ActiviT 5. Transport to Radiological Monitoring

For the final check the waste is transported to another area from the staging

area. Like the previous transport, th~ requir= 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

spenda 0.9 hours on 100 cubic yards of waste.

Activity 7. Transport to @mpactor

The waste is then transported by tmck driver as before.

~ @mpact 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.

Activity 9. Transport to Landfill

It taka a truck driver 12 hour to transport each bale to the landfill.

~o” 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.
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Figure C-4. Site 1: sanitary waste.
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Appendix D

Site 2 WM Activity Narratives and Flow Diagrams
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Appendix D: Site 2

WM Activity Narratives and Flow

Diagrams

SITE 2

LOW-LEVEL WASTE: CONTACT HANDLED: UNTR~TED

~ Generator Declares Material Waste

* Container Prep and Delivery

Rmipt of new drums horn tbe vendor is done by a stock clerk at the offsite

warehousm. Reeeipt inchrd~ verifying the wrrut number and typs of

containers are delivered as per receiving documents. Inspection and preparation

of the new mntainers is then mnducted. Inspectors perform an inspection

agatit 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 sptem

by a data promsing person. Tire stock clerks are involved in loading a truck for

delivery of drums to generators. Twn truckers are involved in the actual delive~

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

Coordinator is availabIe for the a~ptance of each defive~ 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 pr~ing a waste pr~sing request form.

The waste pr~ing requ~t form is fillcd out as a result of a newly-generated

drum of waste. Before this drum nf 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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mrdinators. Status of the drummed waste is then entered into the tracking

sptem by the waste -rdinator.

Activity 2. Transport to Storage

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

fiFt~ by W=te *ptan% and Shipping. Movement of the drum from the

amumrdation area to the dock area must be documented on the

accountabtity/tracking system and the drum must be SU~eYed by a health physim

technician. Movement of the container to storage, which is located in another

building, requ~ more data transactions on the aauntability system, radiological

monitoring, loading of the truck driving the tmck to the storage building,

urdoading the truck at the destination, foffowed by more aauntability

transactions. At the dmti~ation, the drums and documentation are again

inspected.

~ Storage

Irts~tions by a waste technician and a waste mordinator must be conducted and

documented. In addition, a weekly physical inspection of the storage area is

mnductcd by a waste technician.

~ Transport to Assay

Movement of the mntainer from stnrage requires data entry on the accountability

system, radiological monitoring, loading of the truck, driving the truck to the assay

buifding, unloading the truck at the destination, followed by more amuntability

transactions. At the dcatination, the dmnrs and doeumentation are again

inapeeted.
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-
Waste Assay

Each container is nondestructively assayed to determine the amount of

radioactive materiafs within each drum. Different @es of assay equipment are

iocated in different buifdings. ~ch drum is directed to assay equipment based

upon its weight and contents. me assay or munting operation is conducted by a

p~ spccialisL A second p~ s~iafist is required to move the drum from

tbe delivery area to the counting equipment and back A health physics

technician chaks the drum at r~ipt and before the drum leaves the assay

building for radiological contamination. The remdts of the way and the location

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

Control s~tem. Tire drum is then shipped to RTR.

* Transport to RTR

Movement of the container from the assay building requirm data entry on the

accountability sptem, radiological monitoring, loading of the truck driving the

truck to the RTR building, unloading the truck at the datination, foIlowed by

more data aauntabllity transactions. At the destination, the drums and

documentation are again inspected.

Activity 7. Verify Characterization

This prdure is a nond~tructive tating (NDT’,) technique for looking inside a

dmm to determine that it is in compliance with shipping requirement. 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 t=t, 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

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

inspected by Waste Acceptanm and Shipping. Movement of the drum from the

accumulation area to the dock area must he documented on the

amuntability/tracking s~tem and the drum must be sumeyed by a health physim

technician. Movement of the mntainer to storage, which is located in another

building, requirm more data transactions on the aauntability s~tem, radiological

monitoring, loading of the truck, driving the truck to the storage building,

urdoadirrg the truck at the destination, foUowed by more amuntability

tr-actions. At the destination, the drums and documentation are again

inspected.

Activity 9. Storage

Inspections by a waste twtilcian and a waste -rdinator must be mnducted and

documented. In addition, a wukly physical inspection of the storage area is

conducted by a waste technician.

Activity 10. Movement to Staging

Same as Activity 8 above.

Activity 11. Prepare for Shipment

Radioactive waste designated for offaite shipment and d~poaal is staged, where it

undergoes final inspection and certification. The waste is atipted into the

building by two waste technicians and a waste mordinator.
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-2” Stage C4mtainers

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

staging area.

Actitity 13. Verify Characterization

tintainers are ins~ted to wti]rm mmpfiarrce with physical and documentation

requirements.

*!!” Paint and Stencil

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

Two waste technicians move the drums.

-“ Gntainer and Document Inspection

A waste -rdinator inspects all mntainers and ,documentation for mmpliance

with all criteria.

Activity 16. Certification Inspection

Certification personnel perform an inspection to ensure mmpliarrce with the

applicable waste acceptance certification criteria. The inspection is conducted by

a quafity enginwr assisted by two waste technicians.

~7. Traffic Insp-tion

me 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.
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=8” Trailer Inspec tion

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

just before to loading.

~g” bad Tmck

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

Gntairrer and radiation inspection is performed again. A the waste is loaded,

paperwork is again verified. Traffic personnel mrdinate all shipping aspects.

When loading k mmplete the vehicle is closed by a waste technician.

Activity 20. Radiological Survey

me exterior of the truck is sumeyed the vehicle’s departure.

Activity 21. Shipment to Nevada Teat Site (NTS)

Thii task includes rests associated with transport from Site 2 to the NTS.

~~” Disposal at NTS

Gsts associated with receipt, documentation, unloading, and emplacement.
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Figure 0-1. Site 2 low-level waste: mntact handled: untreated.
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SITE 2

MIXED LOW-LEVEL WASTE

~ Generator Deelarea Material Waste

Activity 1. Gntainer Prep and Delivery

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

warehous~. R~ipt includes verifying the Corrwt number and typm of

mntainers are delivered as per receiving documents. Inspection and preparation

of the new mntainers is then conducted. Inspectors perform an inspection

against inspection criteria. A truckload of 25 drums is inspected by two

inswtom. TWOstock 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 mrttainer 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 generatom. Two truckers are involved in the actual delivery

of dmms from the ofkite warehouse to the waste generatora. A waste

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

generator. In addition, the wntainer 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 procming a waste processing request form.

The waste processing request form is tilled 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

mrdlrtators. 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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awumulation area to the dock area must be documented on the

amuntability/tracking s~tem and the drum must he surveyed by a health physics

technician. Movement of the container to storage, which is located in another

building, requirm more data transactions on the amuntability sptem, radiological

monitoring, loading of the truck driving the truck to the storage building,

urdoading the tmck at the datination, followed by more accountability

transactions. At the d=tination, the dmms and documentation are again

inspected.

Acttity 3. Storage

RCRA inspections by a waste technician and a waste mrdinator most be

mrrdueted and documented on a wwkly basis. frr addition, a weekfy physical

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

Activity 4. Transport to Assay

Movement of the mntainer horn storage requires data entry on the accountability

s~tem, radiological monitoring, loading of the truck, driving the truck to the assay

building, unloading the truck at the destination, followed by more aauntability

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

inspected.

Activity 5. Waste Assay

Each wntainer is nond=tmctively assayed to determine the amount of

radioactive materials within each drum. Different typea of assay equipment are

located in different buildings. Each drum is directed to assay equipment based

upon its weight and contents. The assay or munting operation is mnducted by a

pr- spmialist. A s-rid prom specialist is required to move tbe drum from

the delivery area to the munting equipment and back. A health phpim

technician checks the drum at rtiipt and before the drum leaves the assay
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building for radiological antamination. The r~ults of the assay and the location

of tbe drum are entered into the waste tracking sptem and the Nuclear Materials

Control system. The dmm is then shipped to RTR.

s Transport to RTR

Movement of the mntairrer from the assay building requires data entry on the

amuntability system, radiological monitoring, loading of the truck, driving the

truck to the RTR building, unloading the truck at the destination, followed by

more data amuntabiliry transactions. At the destination, the dmms and

doeumentation are again inspected.

-
Veri& Characterization

This prdure is a nondestructive testing (NDT) technique for looking inside a

drum to determine that it is in wmplianm with shipping requirements. me RTR

of a drum requires participation by waste technicians, an NDT technician, and a

waste mrdinator. me procedure includes moving the dmm in and out of the

RTR machine, mnning the tat, and documenting the r~ults. 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 most be documented on the

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

technician. Movement nf the mntainer to storage, which is located in another

building, requir= more data transactions on the amuntability system, radiological

monitoring, loading of the truck, driving the truck to the storage building,

unloading the truck at the d=tination, followed by more amuntability
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transactions. At the destination, the drruns and documentation are again

inspected.

Activity 9. Storage

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

mnducted and documented on a w=tiy basis. In addttion, a weeldy physical

inspwtion of the storage area is anducted by a waste technician.

Activity 10. Movement to Staging

Same as Activity 8 ahove.

~. Prepare for Shipment

Radioactive waste designated for offaite shipment and d~posal is staged, where it

undergo= final inspection and certification. The waste is accepted into the

building by two waste technicians and a waste -rdinator.

~z. Stage Gntainem

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

staging area.

Activity 13. Verify Characterimtion

tintainera are inspected to mnfirm compliance with ph~ical and documentation

requirements.
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*4.

Activity 15.

~h.

~7.

~s.

Activity 19.

Paint and StenciI

Gntainers are painted and stenciled with aU required markings by a painter.

Two waste twhniciana move the drums.

Grrtairrer and Document Irrspeetion

A waste coordinator inspects aU mntainers and documentation for compliance

with all criteria.

Certification Inspwtion

Certification personnel perform an inspection to errsure mmpliance with the

applicable w=te a=ptan= certification criteria. The ins~tion is mnducted by

a quality engin=r 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.

Trailer Inspection

The trailer is inspected by two waste tmhnicians and a health ph~is technician

just before to loading.

had Truck

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

Gntainer and radiation inspection is performed again. As the waste is loaded,
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paperwork is again vefied. Traffic pemrmel -rdinate all shipping aspects

When loading is mmplete the vehicle is closed hy a waste technician.

Activity 20. Radiological SurvcV

Tire exterior of the truck is surveyed before to the vehicle’s departure.
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Figure D-2. Site2 mixed low-level waste.
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SITE 2

TRANSURANIC WASTE

Activi@ O. Generator Dalarm Material Waste

~ Gntainer Prep and Delivery

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

warehouse. Receipt includes verifying the correct number and typ= of containers

are delivered as per r-iving documents. frrapection and preparation of the new

containers is then mnducted. Ina~tom perform an i~peetion againat inspection

criteria. A trucfdoad of 2S drums is ina~ted by two inapectom. Two stock

clerks are afao involved in the manual labor of moving the drums around for the

ins~tora. Each drum is assigned a unique tracking number which is bar coded

on the mntainer and entered into the tracking system by a data promsing

person. The stock clerks are involved in loading a tmck for defivery of drums to

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

ofilte warehouse to the waste generatom. A waste coordinator is available for

the a-ptanm of each delivery of dmms to each generator. In addition, the

wntainer movement is entered in a tracking system each time the mntainer

location chang=. The activity of delivering a drum to a generator is initiated by

the generator prmeaaing a waste procming request form. me waste processing.

request form is tilled out as a r~ult of a newly-generated drum of waste. Before

thw drum of new waste can be moved, a preliminary drum inspection and sign off

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

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

Activity 2. Transport to Storage

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

inspected by Waste Ameptan= and Shipping. Movement of the drum from the

accumulation area to the dock area must be documented on the
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amuntabllity/tracking system and the drum roust be surveyed by a health physics

technician. Movement of the container to storage, which is located in another

building, requires more data transaction on the amuntability system, radiological

monitoring, Ioadmg of the truck, driving the truck to the storage building,

unloading the truck at the d~tination, followed by more accountability

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

*@cd.

Activity 3. Storage

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

Activity 4. Transport to Assay

Movement of the mntainer from storage requira data entry on the amountability

system, radiological monitoring, loading of the truck driving the truck to the assay

building, unloading the truck at the datination, followed by more auountability

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

inspected.

~ Waste Assay

Each mntainer 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 mntents. The assay or wunting operation is mnducted by a

prm spwiafist. A s~nd pro- specialist is required to move the drum from

the deliiery area to the munting equipment and back A health physiw

technician cheeks the drum at rewipt 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. ‘fire drum is then shipped to RTR.
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~ Shipment to R~

Movement of the mntainer from the assay building requir~ data entry on the

aaurrtability system, radiological monitoring, loading of the truck, driving the

truck to the RTR building, unfoadirrg the truck at the destination, followed by

more aauntabtity transactions. At the datination, the drums and

documentation are again irrs~ted.

Actirity 7. Verify Characterization

~i procedure is a nondeatmctive testing (NDT) technique for linking inside a

drum to determine that it is in mmpliance with shipping rquiremerrts. The RTR

of a dmm requira participation by waste technicians, an NDT technician, and a

waste ~rdirrator. The procedure includes moving the dmm in and out of the

RTR machme, running the tst, and documenting the raults. Before the drum

cart leave the building it must again be radiologically monitored.

Transport to Storage

Before the drum is moved from a building the waste mntainer documentation is

inspwted by Waste A=ptance and Shipping. Movement of the drum from the

cumulation area to the dock area must be documented on the

accountability/tracking s~tem and the drum must be surveyed by a health phpics

technician. Movement of tbe container to storage, which is located in another

building, requires more data transactions on the aauntability system, radiological

monitoring, loading of the truck, dting the truck to the storage building,

unloading the truck at the destination, followed by more aauntability

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

inspected.
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~ Storage

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

-0’ Movement to Staging

Same u Activity 8 above.

~’ Prepare for Shipment

Radioactive waste designated for offsite shipment and d~posal is staged, where it

undergoes final inspection and certification. The waste is accepted into the

building by two waste technicians aod a waste -rdinator.

~z” Stage Gntainers

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

stagiog area.

~. Veri& Characterization

@rrtainers are inspected to confirm mmplian= with physical and documentation

requirements.

Activity 14. Paint and Stencil

Gntainers are painted and stenciled with aIl required markings by a painter.

Two waste technicians move the drums.
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~s. Container and Document Inspection

A waste mrdinator ins~ts all mntairters and documentation for compliance

with all criteria.

Activity 16. Grtfication Ins~tion

Certification personnel perform an ins~tion to ensure complian~ with the

applicable waste acceptanw certification criteria. ‘fire inspection k conducted by

a quality engineer assisted by two waste tecbniciam.

~7. TraMc Ins~tion

me quality engineer, two waste inspectors, and traffic personnel inspect the

trailer and the waste load to ensure aU Department of Transportation (DOT)

requirements are satisfied.

~s. had Trupact

me ~UPA~-11 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 mntainer takes place as it is loaded. The container movement

is remrded in the Nuclear Materials Gntrol system and the waste tracking

system. men loaded, the trailer is sealed and an exterior radiological survey k

performed.

Actitity 19. Shipment to WfPP

Activity 20. WfPP DKposal
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Figure D-3. Site 2: transuranic waste.
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SITE 2

TWNSUWNIC MIXED WASTE

~ Generator Dalara Material Waste

~ Gntainer Prep and Delivery

R~ipt of new drums from the vendor is done by a stock clerk at the offsite

warehouse. Raipt icrcludea verifying the mrrwt number and typm of containers

are deIivered as per receiving dwuments. Irrs~tion and preparation of the new

mntainers is then conducted. Inspectors perform an inspection against inspection

criteria. A trucfdoad of 2.5 drums is inspatesf by two inspectors. Two stock

clerks are afso involved in the manual labor of mtirsg the dmma around for the

insp~tors. fich drum is wigned a unique tracking number which is bar mded

on the mntainer and entered into the tracking system by a data processing

person. Tlae stock clerks are involved in loading a truck for delivery of drums to

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

offaite warehouse to the waste generators. A waste ~rdinator is available for

the acceptance of each delivery of dmms to each generator. In addition, the

cmrtainer movement is entered in a tracking system each time the container

location changea. Tbe activity of delivering a drum to a generator is initiated by

the generator processing a waste proc=sing reqrsmt form. The waste pro-ing

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 mttducted by two waste technicians and two waste coordinators. Status of the

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

Activi~ 2. Transport to Storage

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

irrs~ted by Waste Acceptance and Shipping. Movement of the drum from the

accumulation area to the dock area must he documented on the
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accountability/trackirrg system and the drum must be surveyed by a health physim

technician. Movement of the mntainer to storage, which is located in another

building, rcquir~ more data transactions on the amuntability system, radiological

monitoring, loading of the truck driving the truck to the storage building,

unloading the truck at the datination, followed by more amuntability

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

irtspwtcd.

Activity 3. Storage

RCRA inspections by a waste technician and a waste mrdinator must be

anducted and documented on a weekly basis. In addition, a weekly physical

fipection of tbe storage area is mnducted by a waste technician.

~ Transport to Assay

Movement of the mntainer from storage reqrrir= data entry on the aauntability

system, radiological monitoring, loading of the truck driving the truck to the assay

building, unloading tbe tmck at the destination, followed by more accountability

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

inspected.

Activity 5. Waste Assay

Each mntainer is nondatructively assayed to determine the amount of

radioactive materials within each dmm. Different typ= of assay equipment are

located in different buildings. Each drum is directed to assay equipment based

upon ita weight and contents. me assay or counting operation is conducted by a

pr~ specialist. A second process spwialist is required to move the drum from

the delivery area to the munting equipment and back. A health physics

technician checks the drum at receipt and before tbe drum Ieavm the assay

building for radiological contamination. me r=ults of the assay and the location
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of the drum are entered into the waste tracking system and the Nuclear Materials

tintrnl system. me drum is then shipped to RTR.

~ Shipment To RTR

Movement of the mntainer from the assay building requir= data entry on the

accountability system, radiological monitoring, loading of the truck, driving the

truck to the RTR building, unloading the truck at the datination, followed by

more aauntability transactions. At the datination, the drums and

documentation arc again inspeeted.

Activity 7. Verify Characterization

Tfds ptiurc is a nondcatructive testing (NDT) technique for looking inside a

drum to determine that it is in mmplian~ with shipping requirements. The RTR

of a drum requirca participation by waste technicians, an NDT technician, and a

waste mrdinator. ‘f?re procedure includes moving the drum in and out of the

RTR machine, running the test, and documenting the r~ults. 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 mntainer documentation is

inspected by Waste Acceptan= and Shipping. Movement of the drum from the

accumulation area to the dock area must be documented on the

awuntability/tracking system and the drum must be surveyed by a health physim

technician. Movement of the mntainer to storage, which is located in another

building, requirm more data transactions on the amuntability system, radiological

monitoring, loading of the truck, driving the truck to the storage buildlng,

unloading the truck at the destination, followed by more amuntability

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

inspected.
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~ Storage

RCRA inspections by a waste tectilcian and a waste coordinator must be

mnducted and documented on a weeldy baais. IO addition, a w=ldy physical

inapeetion of the storage area is wnducted by a waste technician.

Activity 10. Movement to Stating

Same as Activity 8 above.

Activity 11. Prepare for Shipment

Radioactive waste designated for offaite shipment and d~posal is staged, where it

underg~ final ins~tion and mrtiEcation. Tire waste is aupted into the

building by two waste tahoicians and a waste mrdinator.

Activity 12. Stage ~ntainem

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

staging area.

~. Verify Characterization

Containers are inspected to confirm complianm with physical and documentation

requirements.

~4. Paint and Stencil

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

Two waste technicians move the drums.
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~s. Container and Document Inspection

A waste coordinator ina~ts all containers and documentation for compliance

with all criteria.

Activity 16. Certification Inspection

Certification personnel perform an inspection to ensure mmplian= with the

applicable waste a-ptance certification criteria. fie inspection is conducted by

a quality engirr-r assisted by two waste technicians.

-7” Traftic Ins~tion

The quafhy engineer, two waste inspectors, and tratic personnel inspect the

trailer and the waste load to ensure all Department of Transportation (DOT)

requirements are satisfied.

Activity 18. Load Trupact

The TRUPA~-11 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.

-g” Shipment to WfPP

Activity 20. WfPP Disposal
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Figure D-4. Site 2 transrrranicmixed waste.
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SITE 2

RCRA LIQUIDS

~ Generator Declarea Material Waste

~ Gntainer Prep and Delivery

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

warehouse. Rceeipt inciud~ veri~g the mrrect number and typ= of containers

are defiiered as per r~iving documents. Inspection and preparation of the new

mntainers is then wnducted. 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. fich drmrr k =ign~ a ~que tracking number which is bar ded

on the mntainer and entered intn the tracking system by a data pro~ing

pemon. me stock clerks are involved in loading a truck for delivery of drums to

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

ofiite warehouse to the waste generatom. A waste ~rdinator is available for

the acceptance of each delivery of drums to each generator. In addition, the

mntainer movement is entered in a tracking system each time the container

location chang=. The activity of delivering a drum to a generator is initiated by

the generator proeeasing a waste processing requcat form. The waste processing,

request form is tilled out as a rmult 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 twhnicians and two waste coordinators. Status of the

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

~ Waste Samplin~Analysis

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

are praent in the waste. The fingerprint sample is obtained by a waste
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mrdinator and two wrote technicians and the laboratory sample is run at the

plants general laboratory by a laboratory technician.

~a. Alpha Screen hp

The laboratory ak measures a sample to determine if any alpba mntamination is

present. This analysis inmlvea one operations laboratory person.

~ Release Evaluation

Before the waste can be shipped and d~posed of as nonradioactive it must be

evahratcd by a health physics technician and a radiological engineer. Tbe waste is

then shipped to interim storage, awaiting shipment and disposal.

~ Transport to Storage

Moving waste to temporary storage includ~ a waste ard]nator, a waste

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

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 ia mnducted by a waste technician.

~ Ofiite Shipment for Treatment/Disposal

Charges shown are for a wmmercial company to pick up and dupose of the waste

at an offaite treatment, storage, and disposal (TSD) facility.
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Figure D-5. Site 2 RCRA liquids.
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SITE 2

RCRA SOUD WASTE

Activity O. Generator Dwlarea Material Waste

Actitity 1. Gntainer Prep and Delivery

Rtiipt of new dturna from the vendor is done by a stock clerk at the offsite

warehouse. Receipt includes ve~rrg the corrat number and typca of containers

are defivered as per raivirtg documents. Inspection and preparation of the new

mntainers is then conducted. Inspwtors perform an inspection against inspection

criteria. A truckfoad 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

insFtot’S. Each drum k aasigrred a unique tracking number which is bar coded

on the container and entered into the tracking system by a data promsing

person. me stock clerks are involved in loading a truck for delivery of drums to

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

ofkite warehouae to the waate generators. A waste coordinator is avaifable for

the a=ptance of each delive~ of drums to each generator. In addition, the

mntainer 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 proceaaing a waste pr-ing request form. The waste processing

request form is tilled out as a result of a newly-generated drum of waste. Before

th~ drum of new waste can be moved, a prelimina~ drum inspection and sign off

is wnductcd by two waste technicians and two waste mordinators. Status of the

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

~ Transport to RTR

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

inspected by Waste Auptance and Shipping. Movement of the drum from the

accumulation area to the dock area must be documented on the
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amuntability/tracking system and tbe drum must be surveyed by a health physim

technician. Movement of the container to real-time radiography (RTR), which is

located in another building, requires more data transactions on the amuntability

sytem, radiological monitoring, loading of the truck, driting the truck to the RTR

building, unloading the tmck at the deatirration, followed by more accountability

transactions. At tbe datination, the drums and documentation are again

inspected.

Activi@ 3. Verify Characterization

~is procedure is a nondestructive testing (NDT) technique for looking inside a

drum to determine that it is in mmplian~ with shipping requirements. The RTR

of a drum requires participation by waste technicians, an NDT technician, and a

waste ardinator. me procedure includes moving the drum in and out of the

RTR machine, running the teat, and documenting the results. Before the drum

can leave the building it must again be radiologically monitored.

~ Release Evaluation

Before the waste can be shipped and disposed of as nonradioactive it must be

evaluated by a health physim technician and a radiological engineer. me waste is

then shipped to interim storage, awaiting shipment and disposal.

~ Transport to Storage

Moving waste from the RTR building to temporary storage includm a waste

mrdinator, a waste technician, and a trucker, loading the waste into the truck

and delivering it.
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Activity 6. Storage

RCRA inspections by a waste twhnician and a waste mrdinator must be

mnducted and documented on a monthly basis. In addition, a weekly physical

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

ActMty 7. Off-Site Shipment for Treatmertt/Diipoaal

Charga shown are for a mmmercial mmpany to pickup and dispose of the waste

at an offaite treatment, storage, and disposal (TSD) facility.
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Figure D-6. site 2 RCRA solid ~=te.
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SITE 2

TSCA SOLID WASTE

~ Generator Declares Material Waste

Activity 1. Container Prep and Delivery

R=ipt of new dmma &om the vendor is done by a stock clerk at the ofkite

warehouse. Rtiipt includ= verifying the mrrect number and types of containers

are delivered as per reeeiving documents. Inspection and preparation of the new

mntainers is then conducted. Inspectors perform an inspection against inspection

criteria. A tmckload of 25 dmma is inspected by two irrspcctom. 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 crrntainer 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 truckem are involved in the actual delivery of drums from the

ofiite warehouse to the waste generators. A waste coordinator ia available for

the a-ptance of each delivery of drums to each generator. In addition, the

mntainer movement ia 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 pro-sing a waste prmsing request form. The waste processing

request form is tilled out aa a rmult 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 ia then entered into the tracking s~tem by the waste coordinator.

Activity 2. 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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a-untability/tracking system and the drum must be surveyed by a health physim

teebnician. Movement of the mntainer to real-time radiography (RTR), which is

located in another building, requires more data transactions on the amuntability

system, radiological monitoring, loading of the truck, driving the truck to the RTR

building, unloading the truck at the destination, followed by more aauntability

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

inspected.

~
Verify Characterization

This procedure is a nondestmctive t~ting (NDT) technique for looking inside a

drum to determine that it is in mmpliance with shipping requirements. The RTR

of a drum requirs participation by waste t~hniciana, an NDT technician, and a

waste ~rdinator. The procedure includes mnving the drum in and out of the

RTR machine, running the tat, and documenting the results. Before the drum

can leave the building it must again be radiologically monitored.

Activity 4. Release Evaluation

Before the waste can be shipped and disposed of m nonradioactive it must be

evaluated by a health ph~ics 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

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

conducted and documented on a monthly basis.

Activity 7. Off-Site Shipment for Treatment/Disposal

Charg= shown are for a mmmercial mmpany to pick up and dispose of the waste

at an ofkite treatment, storage, and disposal (TSD) facility.
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Figure D-7. Site 2: TSCA solid waste.

v0
Genera!or declares

marer,ti waste

Gmeranm I

F194 1381

D-57



T
ab

le
D

-7.
Site

2:
T

SC
A

solid
w

aste.

D
-58



T
ab

la
D

-7.
(m

ntinued).

D
-59



SITE 2

SANITARY WASTES

- Oenerator Declares Material Waste

Sanitary sofid waatea wnsists primarily of ofice and cafeteria waste generated

throughout the site. Other significant waste streams include nonrqclable

mnstmction waatea generated outside protected areas and cardboard packaging

materiafs. white paper waste generated in offices is mllected and stored for

pickup by a mnrmercial recycling facility. Collection and screening is done by

custdlal and cafeteria personnel. me waste is deposited in dumpsters that are

picked up by a mmpactor tmck and dumped at the landtill before burial.

Activity 2. Disfrosal

Waste dumWd at the landfill is screened for inappropriate content, i.e., hazardous

waste, recyclable, etc., by a waste technician. It afso is checked by a health

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

hea~ equipment operator.
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Figure D-8. Site 2: sanitary waate5.
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Appendix E

Site 3 WM Activity Narratives and Flow Diagrams
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Appendix E:

Site 3 WM Activity Narratives and Flow

Diagrams

SITE 3

LOW-LEVEL WASTE: CONTACT HANDLED

COMPACTED, CONTAINERIZED

In CY93, approximately 154,000 ft3 of mntact-handled, low-level waste that was

generated and transported to the compactor for treatment. The following

actitity descriptions define the task-level basis assumptions used in activity cost

dewelopmen~

- Generatnr Declares Material Waste

~ Waste Gllection

Waste is mllectcd into 21-inch cardboard boxca lined with a plastic bag. The

oytaide 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 amumulation area, and log it in. Waste

package is based on 5.36 ft3 of waste each. Packaging material costs (bo& plastic

baga, tags, tape, etc.) are valued at $2.50 per package.

Activity 2. Prepare Shipping Documentation

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

manifeat for an average shipment of 50 bnx~ of waste to the compactor.
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~ Transport to Treatment

Waste is loaded on a tmck and transported to the mmpactor site. An operator

takea 1 hour to load the truck a health physics technician takea 0.75 hours to

mmplete a tinal smvey of the load (survey required within 24 hours before

shipment), and the truck driver takea 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-rnile round trip. Thii activity is based on a

50-130xwaste stream to provide an average rest.

~ Purchase Burial Box

A wmpactor burial box costs $484. ~mpaction ratio is 41, i.e., a mmpacted

burial box contains 3d0 ft3 of prampacted waste volume. Set up and movement

of boxes is included in Activity 5.

Activity 5. ~mpact Waste

&ting for this activity is b- on operating -t divided by system capacity.

Operating cost ba$ed on hvo full-time operators, 0.25 profeaaional/supervisor,

0.33 health pb~ics technician, and an average of $2K in maintenanm mst per

month. One man-month equals 173 man-hours (2,0S0 hours/yr/12 months).

System capaci~ is 3,500 21-inch, compactor boxa per month. Operation at the

mmpactnr includa: waste receipt, temporary storage, compaction into a heavy

duty mmpactor burial box, mmpletion of documentation, loading truck with

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

maintenance support for the mmpactor.
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- Transport to Disposal

A truck driver takea 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.

~ R-ive at Disposal

This activity includ= reeeipt inspection of shipment for mntainer integrity,

labclffg, verification of shipment vemus shipment documentation, and a health

ph~ica check of shipment before directing the driver to the disposal trench. This

activity taka an operator 0.25 hours to complete the inspectio~ health physics

technician takea 0.25 hours to mmplete shipment radiation check, an

operator/clerk 1 hour to check paperwork and to log in shipment and complete

r~rds management entry and review; and a supervisor/prof~ional 1 hour

cumulative for ~rdination of activities. ~is activity is based on a ten

compactor burial box shipment.

- Emplace Waste

A heavy equipment operator take 0.5 hours to unload the truck and stack the

boxes. An operator is present, 0.5 hours, to record pla=ment, mmplete burial

record, and to direct waste placement. A health ph~ics technician performs exit

survey and releasea truck, which takes 0.25 houm.

= Waste Burial

It tak= three heavy equipment operators (two truck drivers to transport dirt and

one tractor/dozer operator equivalent) S hours to move and emplace a 3-foot

cover of dirt over an average of 400 hoxm stacked four high. Monitoring and

facility maintenance costs are not volume incremental dependent over the

projected smpe of this activity and not included.

E-5



=!?” Final Cfosure

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

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

grading, foffowed by a clay overlay, top soil overlay, and grass ~ver. The

1 square foot of site closure covers 15 ft3 of LLW due to stacking and waste

placement inefficiencim. Therefore, an incremental c43atof $0.92/ft3 of waste

dkpnsal volume is calculated. Baaed on 41 mmpaction ratio closure mst is

$0.13/ft3 of precompacted waste. Postclosure monitoring and surveillance is not

waste volume dependent over the projected smpe of activitia and are not

included.
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Figure E-1. Site 3: low-level waste mntact handled mmpacted, mntainerized.
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SITE 3

LOW-LEVEL WASTE: CONTACT-HANDLED:

UNTREATED, CONTAINERIZED

In CY93, approximately 235,000 ft3 of mntainerized, mntact-handled, untreated,

low-level waste was generated and transported to a shallow land burial facility for

dupoaal. The following activity descriptions detine the task-level baais

assumptions usecl in activity cost development.

~ Generator Declarea Material Waste

~ Box Acquisition and Set Up

Burial boxes are purchased for $290 each. An operator tak= 1 hour preparing

the box to aupt waste. This includ~ r~ipt, 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 Gllection

Waste is mllected into plastic bags or wrapped in plastic. The outaide of the

waste bag/package is surveyed by a health ph~ica technician to set dose rate and

wntamination level, the wrote is tagged, and the waste is carried to a waste

awumulation area for temporary storage by an operator. It taka 0.25 hours for

the health physics technician to survey the package and 0.5 hours to seal the

waste package, get the sumey, carry the waste to the accumulation area, and log it

in. Waste package is based on 5 ft3 of waste each. Packaging material rests

(plastic bags, tags, plastic wrap, etc.) are not significant.
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Activity 3. Waste Packaging

Accumulated MW packagea are listed and loaded into burial boxca. The burial

box= are labeled, dose rate determined, and moved to a staging area until there

are enough to constitute a shipment to the dmpoaal facifity. Eighteen units of

waste are plati into each box. It tak= two operators working together

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

health phyaim technician 0.25 hours to survey the box and mmplete the labeling.

~ Prepare Shipping Documentation

It takca a clerfr/operator 0.25 hours to mmplete the waate manifeat for a box of

waste.

~ TransWrt to Diapoaal

Waste is loaded on a tmck and transported to the disposal facility. An operator

takes 1 hour to load the truck, a health physi= tmfmician takes 0.75 hours to

mmplete 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, baaed on

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

box waste stream to provide an average cost.

Activity 6. Receive at D~poaal

This activi~ includes receipt irrapection of shipment for container integrity,

labeling, verification of shipment documentation, and a health physics check of

shipment before directing the driver to the d~posal trench. This activity takes an

operator 0.25 houra to mmplete the irsapectio~ health ph~ics technician takca

0.25 hours to wmplete shipment radiation cheeh an operator/clerk 1 hour to

check paperwork and to log in shipment and complete rccorda management entry
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and reviw, and a supervisor/profeaaional 1 hour cumulative for mordination of

activities. ‘fftii activity is baaed on a teo box shipment.

ActiviW 7. Emplace Waste

A heavy equipment operator takes 0.5 hours to unload the tmck and stack the

boxes. An operator is preaerrt 0.5 hours, to r~rd placement, mmplete burial

r-rd, and to direct waste placement. Health pbysica tmhnician performs exit

survey and release of truck, which takes 0.25 hours.

NO~ E waste mntairrs f~ife isotopea in significant quantitim, additional

supervisor tasks are required. ‘flr~e are not included for th~ study.

AcdMty 8. Waste Burial

It takea tbrm heavy equipment operators (two truck drivers to transport dirt and

one tractor/dozer operator equivalent) 8 hours to move and empla~ a 3-foot

cover of dirt over an average of 400 box= stacked four high. Monitoring and

facility maintenance ata are not volume incremental dependent over the

projected smpe of this activity and not included.

~ Final Closure

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

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

grading, followed by a clay overlay, top soil overlay, and grass cover. The

1 square foot of site closure covers 15 ft3 of LLW due to stacking and waste

placement inefficiencies. Therefore, an incremental coat of $0.9Z/ft3 of waste is

calculated. Postclosure monitoring and suweillance is not waste volume

dependent over tbe projected scope of activities and not included.
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Figure E-2. Site 3: low-level waste mntact handl~ untreated, mntainerized.
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SITE 3

LOW-LEVEL WASTE REMOTE-HANDLED:

REQUIRING CRANE

In CY93, approximately 30,000 ft3 of remote-handled ( >200 mrem/hr at 30 cm),

low-level waste, calfed intermediate level waste (ILW), was generated and

transported to the disposal facility. ‘fIre following activity dmcriptions detine the

task-level basis assumptions used in actitity mst development. Each ILW form is

somewhat unique and requires spccial handling. Cost development is based on

averaging t=ks and requirements.

Activity O. Generator Wlarea Material Waste

* Package Acq uiaition 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 vari= amrdingly. For the purpose 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.

~ Waste Packaging

Aeeumrdated wrote or waste as-generated is placed into the burial box. Because

of the high radiation fields, special job planning, including an ALARA review, is

wnductcd before beginning the job. This preplan includes: a professional

(AL4RA mrdinator), a supervisor, a health physics technician, three operators,

and a health physim supervisor. me preplan lasts 0.5 hours. me waste

placement job, involving a health ph~im technician, operations supervisor, and

three operators, takes 3 hours to mmplete and get the waste loaded for shipment

to the waste management facility.
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~ Prepare Shipping Documentation

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

mmplete the paperwork required for shipment.

Activity 4. Transport to Disposal

A driver’s time is baaed on dropping a trailer off before the job and returning

when the load is ready for transport. Waste loading and associated activitia is

~cluded in Actitity 2. Waste transport is mordinatcd viith the disposal facility to

allow preparation time to a-pt waste. It tak~ the driver 1.5 hours to drop the

trailer and return to base. It tak~ 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.

Activity 5. Receive at Disposal

This activity includes receipt inspection of shipment for mntainer integrity,

labeling, verification of shipment versus shipment documentation, and a health

physic.s check of shipment before directing the driver to the disposal trench. This

activity takes an operator 0.25 hours to mmplete the inspection, the health

physi= technician takes 0.25 hours to mmplete shipment radiation check, an

operator/clerk 1 hour to check papemork and to log in shipment and complete

rmrds management entry and review, and a supervisor/professional 1 hour

cumulative for coordination of activitia.

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

2 hours to get the waste placed in the trench and the truck released. This
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inchrdea job planning and ALARA rcvim. Job oversight by a supervisor takes

1 hour. Radiation sky shine is assumed to be within limits and immediate waste

coverage not required.

~ Waste Burial

It takca a heavy, tractor/do~r, equipment operator 2 hours to push stockpiled dirt

over the trench volume occupied by the box Monitoring and facility

maintenance -ts are not volume dependent over the projected smpe of this

activity and not included.

Activity 8. Final Closure

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

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

grading, followed by a clay overlay, top soil overlay, and grass rover. The

1 square foot of site closure covers 6 ft3 of ILW due to waste packaging and

pla=ment ineficienci=. Therefore, an incremental cost of $2.31/ft3 of waste

disposal volume is calculated. Postclosure monitoring and surveillance ia not

waste volume dependent over the projected scope of activitica and not included.
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Figure E-3. Site 3: low-level waate remote handlti requiring crane.
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SITE 3

TRANSURANIC WASTE, DRUMMED, CULVERT STORED,

WIPP DISPOSED

~ Oenerator Declar6 Material Waste

In CY93, approximately 15,000 ft3 of waste managed as tmnsuranic (TRU) was

generated. kause of many uncertairrti= in the TRU waste program and Waste

Isolation Pilot Plant (WIPP) waste acceptance criteria, the assumptions of life

cycle (activity flow and tasks anal~) mntain the potential for wide margins of

error. me following activity descriptions define the task-level basis assumptions

used in activity at development.

= Waste ~llection

Waste is mllected into plastic bags or wapped in plastic. These waste cuts are

then pla~ in a plastic bag lined 5-gallon pail for temporary storage before assay.

The outside of the waste package is smveyed by health ph~im to set dose rate

and mntamination 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 ph~ica 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 ft3 of waste each. Packaging material costs (plastic bags,

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

* Waste Assay

It takea an operator 0.3 hours to assay a waste pail and document the results. A

segmented gamma scan and neutron coincidence count is performed. me

assayed waste is returned to temporary storage awaiting packaging.
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~ Waste Packaging

Based on waste cut characterization, a supervisor d~ignates how waste cuts will

be grouped for packaging into a 55-gallon drum. The supervisor takes 0.75 hours

per drum preparing and overseeing the waste packaging and completing waste

documentation. me TRU drum, a hea~ galvanid steel 55-gallon drum with a

~mil polyethylene liner, mst $160 each. It tak= two operators working

together 1 hoor 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 mntamination mntainment

stmcture. me drums are labeled, dose rate set by health physics, and the drum is

moved to a staging area until there are enough to arrstitute a shipment. It takes

a health physics technician 1 hour to provide job ~erage, survey the dmm and

waste pails, and mmplete the labeIiig. Activity wsting is on a one dmm (7 ft3)

basis.

~ Transport to Storage

Waste is loaded on a truck and transported to the storage site. An operator

takm 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. ~is activity is based on a

12 drum shipment to provide an average cost.

z R-ive at Storage

This activity includes receipt inspection of shipment for mntainer integrity,

labeling, verification of shipment documentation, and a health physics check of

shipment before directing the driver to the disposal trench. Thii activity takes an

operator 0.25 hours to complete the inspection; the health phyaica technician
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takea 0.25 hour to complete shipment radiation check an operator/clerk 1 hour to

chink paperwork and to log in shipment and mmplete records management entry

and revi~ and a supervisor/prof&ional 2 horrm cumulative for coordination of

activities involved with a ~U waste receipt.

~U waste dmms containing lU than 0.5 curie are stored on enclosed pads.

TRU waste drums mntaining 0.5 curies or more are placed into a concrete

culvert to provide additional protection before placement on a pad. A culvert

holds 14 drums and cost $2,800 each, Waste resting wifl be baaed on culvert

storage since Pu-238 waste constitute the majority of recent waste, and it

typicaUy requira culvert storage. A crane operator, two riggers, an operator,

and a heaIth physics technician take 1.5 hours to get the waste placed in a culvert

and the culvert on the pad. ~is includ= job planning and ALARA reviews.

Pad space is valued at a replacement cost of $21.62 per ft3 of waste disposal

capacity. Maintenan~ and surveillacrm of the TRU Waste Storage Facilities

represent f~ed costs and are not volume dependent over the expected scope of

activiti~.

~ 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 mntainer for transport to WIPP. This

work will be done in a facility d~igned for this purpose, currently unfunded.

~st for this activity is estimated to be $125 per ft3.
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a WIPP Disposal

TRU waste will be eventually d~poaed of in the WfPP near Carlabad, New

Mtieo. WIPP rots, including shipping charges, are ~timated to be $lK per ft3

in a r-ntly publiihed report (report title not available).

NO~ This seems to be an incremental (fried + variable) at veraua a variable

(avoidable) rest.
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Figure E-4. Site 3: transuranicwrote, drummed, culvert stored, WIPP disposed.
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SITE 3

STATE HAZARDOUS WASTE, INCINERATED, AND

DISPOSED OFFSITE

~ Generator Declar~ Material Waste

fn CY93, approximately 2,600 # of hazardous waste was generated and

transported to waste management for dupositioning. An =timated 4070 of this

waste is transportable offsite for treatment, e.g., incineration, and disposal. The

following activity dscriptiorrs define the task-level basis assumptions used in

activity ~t development.

Activity1. Drum Acq uisition and Set Up

Drums are purcbaaed for $36/drum.

preparing the drum to accept waste.

An operator takm 1 hour per drum

This includes receipt, inspection, labeling,

and placing tbe dmm in a staging or satellite waste accumulation area.

~ Waste Packaging

It is aaaurned that an incremental amount of hazardous waste, (1 ft3) is generated

and is classified for hazardous waste storage. An operator taka 1 hour to

mmplete the waste determination, transport the waste from the point of

generation to tbe storage area, and to log in the waste addition. Setup,

maintenance, and surveillance of the storage area represent f~ed costs and are

not volume dependent.

Activity 3. Waste Cbaracterizatinn

Once a drum is declared full, it is characterized to validate waste classification and

to determine if the waste meets waste ac~ptance criteria. The Sample

Management Department sampla and provid~ laboratory analysis. The
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Sampling and Screening Group (S&SG) is responsible for job preplanning,

pr-ure preparation, interface with other organizations (e.g., Health Physim

and Industrial Hygiene), samptirrg, packaging samplea for shipment, actual

laboratory f-, and folfowup on analytical results. It is current policy that all

waste shipped offsite must be screened for radioactivity. ‘fire S&SG also provides

this service and uses the servi~ of an onsite laboratory. Average costs for these

seMces were A. $2,0CHIfor sampling and waste characterization, toxicity

characterization leveling procedure (TCLP), and $500 for radioactivity screen per

waste stream. It takea a professional/supervisor and an operator a cumulative of

1 hour =ch to assist and interfaw with the S&SG. Activity crrsts are based on

three drum composite sampling of a waste stream.

~ Waste Documentation

This activity consists OE (a) an operator/clerk taking 1 hour to complete the

waste characterization form based on sample results and the waste log, and (b) a

supe_r/profmional taking 2 hours to assist in paperwork preparation and

review, verify acceptance, prepare the work order for transport of tbe waste, and

provide a hazardous waste transport review of documentation and waste

packaging and labeling. Tlris activity is based on a three drum waste stream to

provide an average rest.

Activity 5. Transport to Storage

Waste is loaded on a truck and transported to tbe hazardous waste storage site.

An operator takes 1 hour to load the truck and the truck driver takea 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-miie round trip. Thii

activity is baaed on a three drum waste stream to provide an average wst.
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Activity 6. Rtiive at Storage

~ activity includes review/approval of paperwork by waste management before

actual shipment, reeeipt 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

profmional/supcrviaor hours is charged to this activity. TIIis activity is based on a

three drum waste stream to provide an average ~t. Maintenanm and

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

volume dependent.

Activity 7. Waste Shipment Offsite

It takm two operato~ 2 weeks to prepare for of~lte waste shipment, including

staging shipment (pull drums, repalletize, wnsolidate, and reband), Iaheling

(removing storage labefs and placing shipping labels on the drums), assisting

during radiological survey and clerk paperwork. It takea 2 da~ of a clerk’s and

2 days of a professional/supervisor’s time to make preparations for shipment

including paperwork preparation, interfacing with ofiite waste service and

transportation service, and re=iving site review and approval for shipment. It

takes a health physi= technician 12 hours to perform a final survey of drums

before release ofiite. It takes 16 operator hours (two operators for 1 day) and

16 supervisor/profeaaional 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 at $4,0CH)

per shipment. An average shipment of 60 drums of waste to an of~!te waste

setice is assumed.

E-29



m Ofilte Treatment and Disposal

OffSite vendor-suppfied waste setiee’s mntract fee is assumed to be $700 per

dmm. This f= vanes from approximately 400 to $1,200 per drum, bssed on

waste cbaracteristica.
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Figure E-5. Site 3: State h~rdous waste, incinerated and disposed offsite.
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Appendix F

Site 4 WM Activity Narratives and Flow Diagrams
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Appendix F:

Site 4 WM Activity Narratives and Flow Diagrams

SITE 4

LOW-LEVEL WASTE: CONTACT HANDLED: INCINERABLE

Activi~ O. Qnerator Declares Material Waste

Generators bring waste in clear plastic bags to a central collection area where

there are locked bm for incinerable, mmpatible, and noncompatible type

low-level waste. A health pbyaia technician visually determines which bin is

appropriate for the Wrote and urdoch the bins. The mntainer for incinerable

waste isa2ftx2ftx2ft bum box.

Activity 1. Segregate

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

~ Radiological Survey

A radiation control technician survep the bum box to ensure mmplian~. A

laborer movm the boxes if ne-sary.

Activity 3. Transport to Staging

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

the bum box waits for shipment.
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Activity 4. Prepare for Shipment

me burn boxes are loaded into a 8 ft x 8 ft x 20 ft cargo mntainer. The cargo

mntainer is not transported until it is fuU (81 bum box=). Before transport, the

cargo mntainer must have the mrrect shipping placards to comply whh DOT

regulations and the waste must meet the treatment facility’s waste acceptance

criteria.

w Transport to Treatment

The cargo container is loaded onto a truck sucveyed by a radiation control

t~hnician, and shipped to the treatment facility.

~ Rtiive at Treatment

T?ce cargo mntainer is unloaded by an equipment operator.

~ Radiolo@cal Survey

A radiation control technician surveys the box to ensure compliance.

~ Store

An equipment operator moves containers into interim storage.

* fctcinerate Waste

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

container. me residue is repackaged into 55-gal drums.
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-o. Sample and Anal F Waste

A laborer spends 1 hour to take a sample of the incinerated waste. A laborer

u 2 hours to tat the sample for toxic ampound leaching procedure (TCLP).

Approximately one in 20 drums faits TCLP and must be solidified. The

solidification volume increase is 1:2. Twenty-seven and one-half gallons of

incinerator r~idue is mixed with 1 bag of Petroset ($100) and mixed with water.

The mst for a failed TCLP is d~tributcd 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.

~2- Data Management

Information about the waste is entered into the radioactive waste management

information system.

Activi~ 13. Transport to Disposal

A heavy equipment operator spends 2 hours loading 20 drums onto a truck. The

=rtitied shipper ensur= 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

tmck.

~d. Receive at Disposal

Ao equipment operator unloads the truck with a forkfift. A radiation control

technician surveys the shipment again and the waste is unloaded at the disposal
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facility receiving area. A shipper ensures that the load is properly raived and

documented.

Activity 15. Veti& Characterization

The waste is x-rayed to ensure mmpfianm with the d~posal facility waste

a-ptance criteria.

Activity 16. Data Management

Information regarding the waste is entered into the o~cial waste management

datab= and any other tracking databas= that are internal to the disposal facility.

~7. Move to Burial Ground

An equipment operator loads and operata a little truck that carrim the drums to

where they wifl be placed in the burial ground.

~s. Emplace Waste

Art equipment operator unloads the little truck and ensurs that the waste is

stacked properly. This activity does not include bactillling with dirt around the

dmms.
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Figure F-1. Site 4 low-level waste: mntact handled: incinerable.
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SITE 4

LOW-LEVEL WASTE: CONTACT-HANDLED: COMPATIBLE

~ Generator Dwlara Material Waste

Generators bring waste in clear plastic bags to a central collation area where

there are Ioeked bins for incinerable, mmpatible, and nonurmpatible rypa of

low-level waste. A health phpim technician visually determines which bin is

aPPmPriate for the w=te and unlOClcithe bina. The mntainer for mmpatible

waateia a4ftx4ftx5ftbm.

Activity 1. Semegate

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

Activity 2. Radiological Survey

A radiation mrstrol technician surveys the bin to ensure mmpliance. A laborer

moves the boxes if neceaaary.

~ Transport to Staging

Tire waste is moved from the mntral wllection area to a staging area for binding

before shipment to treatment.

Activity 4. Prepare for Shipping

The bina are bound together and the appropriate placarda to mmply with DOT

regulations are pasted to the bins.
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Activity 7.

Activity 8.

Activity 9.

wQ-

~.

Transport to Treatment

Traffic is notified when there are enough bins for shipment to tbe treatment

faciIity. Eight bins are loaded onto a truck for shipment. Tbe bins are surveyed.

A certified shipper ensures that DOT regulations are followed.

Receive at Treatment

The truck is unloaded and the waste is plad in a staging area before treatment.

Radiolo~cal Survey

Tire hin is surveyed after it is unloaded from the truck.

Transport to ~mpactor

A laborer transports the waste to the compactor.

@mpact Waste

Bags are removed from the bin and placed into a compactor box. The average

volume reduction ration is 5:1.

Data Management

Information about the waste is entered into tbe ofticial waste management

database.

Transport to Disposal

me mmpactor box= are shipped to the disposal facility. A heavy equipment

operator loads the trucks with the compactor bins using a fortilft. The waste is
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surveyed and a wrtified shipper ensures that all DOT regulations are followed.

The shipper also ensur= that the information is entered into the appropriate

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

raiving area by tmck.

Activity 12. Rtiive at Dupoaal

An equipment operator unloads the tmck 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 r~ived and documented.

~s. Verify Characterization

me waste is x-rayed to ensure mmplianm with the disposal site waste acceptarree

criteria.

Activity 14. Data Management

Information regarding the waste is entered into the official waste management

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

Activity 15. Move to Burial Oround

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

where it will be placed in the burial ground.

~h. Empla= Waste

An equipment operator unloads the little truck and ensur= that the waste is

stacked properly. Thii activity does not include bactilling with dirt around the

waste.
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Figure F-2. Site 4 low-level waste mntact-handled: mmpactible.
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SITE 4

LOW-LEVEL WASTE CONTACT HANDLED: UNTREATED

Activiw O. Oenerator Declarea Material Waste

Oeneratora bring waste in clear plastic bags to a central mllcction area where

there are locked b]ns for incinerable, wmpatible, and nonmmpatible type low-

level waate. Ahealth physica technician viaually determines which bin is

appropriate fortbewaate and unlocks the bina. Tbemntainer for noncompatible

untreated waste is a 4 ft x 4 ft x 8 ft plywood box.

~
Segregate

A laborer poura an average of 2 bags of “kitty litter” into each box to serve as

packing material. Thiiacts aaanabsorbent ifthere awidentally areliquids in the

box. The plywood box is sealed.

~ Radiological Survey

Aradiation mntroltechnician sumepthe btoemuremmplianm. A laborer

moves the boxes if n~ary.

Activity 3. Transport to Staging

& equipment operator transports the boxes from the central mllection area to a

staging area for shipment to the disposal facility.

~ Prepare for Shipment

A laborer paints the plywood boxes with flame retardant paint, seals and binds

the andattaches placarda tocomply with DOTsh]pping regu1atiomi. One

shipment equafs eight boxes. Aradiationcorrtrol technician surveys the boxes.
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ActMty 5. Transport to Disposal

An equipment operator loads the truck with the box= using a forkfift. me waste

is surveyed and a certified shipper ensures that all DOT regulations are followed.

me shipper also ertaur= 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 D~poaal

An equipment operator unloads the truck with a forklift and a radiation mntrol

technician surveys tbe shipment again and tbe waste is uni. .ied at the disposal

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

me waste is X-rayed to ensure mmpliance 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 databasa that are internal to the disposal facilily.

~ Move to Burial Oround

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

where it will be placed in the burial ground.
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=0. Empla@ Waste

An equipment operator unloads the little truck and enaurea that the waate is

stacked properly. ~is activity does not include backfilling with dirt around the

wsate.
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Figure F-3. Site 4 low-level waate mntact handled: untreated.
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Appendix G

Site 5 WM Activity Narratives and Flow Diagrams
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Appendix G:

Site 5 WM Activitv Narratives and Flow Diaarams

-

Activity 1.

Activity 4.

SITE 5

LOW-LEVEL WASTE: CONTACT-HANDLED:

Generator Declars Material Waste

Waste Packa~rrg

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

and verrnicutite.

Waste Pro61e Processing

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

Radiological SurvW

Health phpim technician inspection of the waste package as required for

completion of the radioactive waste manifmt.

Waste Samplin#Arral~is

This is the average enst of sampling and anal~is performed by Environmental

Chemistry Group. $330 average charge persample includm their labor and

materials.
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~ Radioactive Waste Marrif6t Processing

bsts of generator mmpleting, reviewing, and fonvarding radioactive waste

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

Activi& 6. Radioactive Material Transport Documentation

Gsts of the generator mmpleting, Waste Management reviewing, and Materials

Management approving the radioactive material transport documentation.

~ Arrange Transportation

@rdination performed hy a waste management technician to obtain truck,

driver, and clearance to move the waste.

Activity 8. Radiological Survey

@sts of health ph~ics technician mnnitorirrg/irrspecting waste, truck, reviewing

and approving paperwork, and escorting load enroute.

~ Transport to Disposal

tists of a teamster and truck to move waste to disposal site.

Activity 10. Receive at Disposal

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

information on paperwork.
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w“ Emplace Waste

bra associated with moving waste to land disposal location, placement of waste,

determining exact gagraphic location by survey, and mmpleting radioactive waste

disposal r=rds.

~z. Waste Burial

~ts of revering wastea plad in landfill, including compacting in place,

revering, and mnfirrning location via survey.

Activity 13. Data Management

@st of tinal location data entry, data vefication, operational reporting, and

s~tem nraintenan~.
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Figure G-1. Site 5: low-levelwaate mntact-handld untreated.

R94 1392
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Activi~ 4.

Activi~ 5.

SITE 5

LOW-LEVEL SOLID WASTE

Generator Mlarea Material Waste

Waste Packaging

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

Waste Profile Pr~irrg

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

Radiological Survey

Health physi= technician inspection of the waste package as required for

completion of the radioactive waste manif~t.

Waste Sampling/Analpis

This is the average cost of sampling and analysis performed by Environmental

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

materials.

Radioactive Waste Manifest Processing

Costs of generator completing, reviewing, and forwarding radioactive waste

manifeat to Waste Management for review, approval, and data entry.
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Activity 6. Radioactive Material Transport Documentation

Costs of generator mmpleting, Waste Management reviewing, and Materials

Maoagemerrt approving the radioactive material transport documentation.

~ Arrange Transportation

tirdination performed by waste management technician and a field engineering

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

~ Radiolo~cal Survey

ask of health pbysi~ technician monitoring/irrspating waste, truck, reviewing

and approving paperwork, and eswrting load enroute.

Activity 9. Road Closure

bsrdination of closing road to all traffic, including obtaining flagmen, security,

and local police.

~o. Transport to Disposal

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

=“ Re@ive at Disposal

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

information on paperwork.

G-10



Activity 12. Etnplax Waste

GJsts aaaoeiated with moving waste to disposal location, remote placement of

waste, determining exact geographic location by survey, and completing

radioactive mlid waste records.

~s. Waste Burial

Gsts of covering wastes plati in landfill, including eoverirtg and confirming

location via survey.

Activity 14. Data Management

-t of final location data entry, data verification, operational reporting, and

s~tem maintenance.
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Figure G-2. Site 5: low-levelsolid waste remote-handled untreated.
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SITE 5

LOW-LEVEL WASTE: LIQUID WASTEWATER

NO~ Facility maintenance and upgrade, facility inspections, employee training,

audit, and administrative wts are not included in the labor and materials lited

here.

Activity O. Generator Declara Material Waste

~
Waste Profile Pr-irrg

~sts of mmpleting, reviewing, and data entry for typical waste profile form.

Activity 2. Waste Samplin~Artal~is

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

both their labor and materials. Assume that 2,000 samplea are performed

annually.

~ Transfer to Treatment Plant

Ninety-eight percent of influent arriv~ 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 includ~ waste collection, sampling, analysis, treatment, waste packaging,

documentation, characterization, transport papework, solid waste transport to

disposal site, process wastewater release, and operations reporting.
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~ Remive at Disposal

-t of waste management technicians that inspect load on arrival and mn~rm

information on paperwork.

bsts associated with moving waste to landfill location, placing of waste,

determining exact location by survey, and mmpleting radioactive waste disposal

r~rds.

Activity 7. Waste Burial

hts of revering waatea plad in landfill, including compacting in place,

wering, and mntirming location via survey.

ActiviW 8. Data Management

~st of final location data entry, data verification, operational reporting, and

s~tem maintenance.
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Figure G-3. Site 5: low-levelwaate liquid waatewater.
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Activity 1.

=

~

=

Activity 5.

SITE 5

MIXED LOW-LEVEL WASTE STORED INDEFINITELY PENDING

TREATMENT AND DISPOSAL

Generator Declarea Material Waste

Waste Packaging

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

and vermiculite.

Temporary Storage

dts of setting up, documenting, and maintaining a 90-day storage area at the

generator site, including Environmental bmpliance group approval and

inspections.

Waste Profile Processing

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

Waste Samplin~Analysis

TIIis is the average mst of sampling and analysis performed by Environmental

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

materials.

Radioactive and Chemical Manifest Processing

bsts 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

Gsts of generator mmpleting, Waste Management reviewing, and Materials

Management approving the radioactive material transport documentation.

~ Arrange Transportation

ordination performed by a waste management technician and a field

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

~ RadioIogical Survey

Cmts of health physim technician monitorin~lnspecting waste and truck and

reviewing and approving paperwork, and esmrting load enroute.

Activity 10. Road Closure

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

police.

~. Transport to Storage

COSKof a teamster and truck to move waste to storage site.

-z. Receive at Storage

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

information on paperwork.
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Activity 13.

Activity 14.

Emplace Wrote

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

and mmpleting waste papenvork.

Data Management

~st of final location data entry, data verification, operational reporting, and

s~tem maintenance.
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Figure G-4. Site 5: mixed low-level waste stored indefinitely pending treatment and
disposal.
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SITE 5

TRU AND TRU-MIXED SOLID: CONTACT HANDLED:

STORED FOR WIPP

Generator Dcclarea Material Waste

Waste Packa@ng

Performed by waste generato~ assumed average packaging is a 55-gal drum.

Ve “@ Characterization

Drum X-ray, gamma assay, pan may, and ultrasound inspection for waste

a~ptan~ certification.

Waste Profile PrOc&ing

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

TRU Waste Manifcat ProCeasing

Costs of generator completing, reviewing, and forwarding TRU waste manifcat

form and Waste Management approval and data entry.

Radioactive Material Transport Documentation

Costa of generator mmpleting, Waste Management reviewing, and Materials

Management approving the radioactive material transport documentation.
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~ Arrange Transportation

Coordination performed by a waste management technician and field engineering

tectilcian to obtain truck, driver, and clearance to move waste.

~ Radiolo@cal Survey

@ts of health physi= technician monitorin~lnspecting waste and truck and

reviewing and approving paperwork, and=corting load enroute.

Activity 8. Road Closure

@ts associated with -rdinating road closure with flagmen, security, and local

pofice.

Activity 9. Transport to Storage

Gsts of a teamster and tmck to move waste to storage site.

~!?. Receive at Storage

-t of waste management personnel to inspect load on arrival and confirm

information on paperwork.

~1. Waste inspection

Each drum is individually inspected for package integrity, closure, filter

pla=ment, labefing, and wntamination before emplacement in storage.
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-2” Waste Repacka@ng

Performed at waste management storage site whenever the waste inspection

dictates, before emplacement in storage. ~i activity affects approximately 10%

of the waste r~ived for storage.

~s. Emplace Waste

Costs of groupin@anding drums on pallets, meting pallets to storage location,

performing radiation sumey, and completing papework.

NO~ Waste inspections in storage are not included here. However, daily

drum inspations are estimated to cost $2.73 per day per drum (one waste

management technician, 1 minute per dmm, per day). Tlda would total $996 per

drum per year in storage, assuming iospeetions occurred 365 daysfiear.

Activity 14. Data Management

~st of final location data entry, data verification, operational reporting, and

s~tem maintenance.
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Figure G-5. Site 5: TRU and TRU-mixed solid mntact handled: stored for WIPP.
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SITE 5

TRU AND TRU-MIXED SOLID: REMOTE HANDLED:

STORED FOR WIPP

- Generator Deelarea Material Waste

Activity 1. Waste Packa~ng

Performed by waste generato~ assumed average packaging is a 55-gal drum.

~ Waste Profile Processing

bats of enmpleting and data entry for a typierd waste profiie form.

~ Radiological Survey

Gst of a health physi= twbnician inspecting the waste package as required for

mmpletion of the radioactive waste manifeat.

Activity 4. Waste Samplirr~Analysis

This is the average cost of sampling aod analysis performed by the Environmental

Chemistry Group. $330 average charge per sample irtclud~ their labor arid

materials.

~ TRU Waste Manifest Processing

GJsts of generator completing, reviewing and forwarding TRU waste storage

manif~t form to Waste Management for review, approval, and data entry.
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Activity 6. Radioactive Material Transport Documentation

Coats of generator mmpleting, Waste Management reviewing, and Materials

Management approving the Radioactive Materials Transport documentation.

Activity 7. Arrange Transportation

tirdination 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

Gsta of health phfii~ technician monitoring,/inspecting waste and truck and

rtiewing andapproving papenvor~ and eacortirrg load enroute.

~ Road Closure

Coordination of closing road to all tra~c, including obtaining flagmen, security,

and local police.

~o. Transport to Storage

~sta of a teamster and truck to move waste to storage site.

w. Reeeive at Storage

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

information on papework.
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~z. Empla~ Waste

Osts aaaoeiated with moviog waste to storage location, remote placement of

waste, determining exact gagraphic location by survey, and completing

radioactive waste storage r~rda.

~s. 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-mised solid remote handled stored for WIPP.
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SITE 5

RCRA HAZARDOUS WASTE: OFFSITE TREATMENT

AND DISPOSAL

- Generator Declara Material Waste

= Waste Packa~g

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

and vermiculite.

Activity 2. Tempora~ Storage

@ts wiated with waste generator establishing, inspecting, and obtaining

aPProval for 90-day storage site, and Environmental Gmpliance group oversight.

= Waste Sampling/Analysis

$330 per sample and analysis by the Environmental Chemist~ group, includa

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

- Waste Profile Processing

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

the Environmental Compliance group.

Activity 5. Chemical Waste Manif~t Promsing

The mst of filling out tbe chemical waste manifmt form and forwarding it to

Waste Management for review/approval.
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* Waste Repacka@g

Costs for waste management technicians to repackage waste at generator storage

site, as n~ed, before the waste being transported to the waste management

storage site.

~ Hazardous Material Transport Documentation

bra of generator mmpletirrg, 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 oosite storage facility to await shipment offsite for disposal.

Activity 9. Receive at Storage

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

storage facility.

Activity 10. Store for Shipment

@sts associated with waste management technicians segregating newly-arrived

waatea and storing them with like materials to await offsite shipment for disposal,

and updating waste papemork and database.

~- Prepare for Shipment

~is cost represents the time”of two waste management technicians validating

labeling, paperwork, and drum wntents before shipment ofkite (all repackaging

msra have been captured in Activity 6).
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Activity 12. Ofiite Shipment for Treatment/Disposal

Tb=e are the average rests per kg charged hy outside mntractora for accepting

this ~ of waste for treatment/disposal by their mmpanies. Tire costs include

both their labor and materiafs for transporting the wast~ ofkite, treating and

disposing, and returning a certificate of destruction.

~s. Data Management

@t of updating and maintaining waste r~rds in database, data verification, and

a~tents maintenance.
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Figure G-7. Site 5: RCRA hazardous waste offsite treatment and disposal.
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SITE 5

STATE HAZARDOUS WASTE OFFSITE TREATMENT

AND DISPOSAL

~ Generator hlarea Material Warte

Activity 1. Waste Packa~ng

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

and vermiculite.

~ Temporary Storage

hts associated with waste generator mtablishing, inspecting, and obtaining

aPproval for~-day storage site, and Environmental Compliance group oversight.

~ Waste Samplin~Arsal~is

$330 per sample and arral~is by the Environmental Chemistry group, includes

both their labor and materials. Assume oneinfive drums ofwaste is sampled.

~ Waste Profile Pro-sing

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

the Environmental bmpliance group.

~ Chemical Waste Manifest Processing

‘fire 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

Cos& for waste management technicians to repackage waste at generator storage

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

~ Hamrdoua Material Transport Documentation

~sts of generator mmpleting, Wrote 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.

~ Receive at Storage

~sts of waste management technicians to inspec; load of waste upon arrival at

storage facili~.

~o. Store for Shipment

Costs associated with waste management technicians segregating newly-arrived

wastm and storing them with like materials to await offsite shipment for disposal,

and updating waste papenvork and database.

~. Prepare for Shipment

This mst represents tbe time of two waste management technicians validating

labeling, paperwork, and drum mntents before shipment ofiite (all repackaging

costs have been captured in Activity 6).
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-2” OffSite Shipment for Treatment/Diiposal

~eae are the average -ts per kg charged by outside mntractors for accepting

th~ type of waste for treatment/d~posal by their wmpani~. The costs include

both their labor and materials for transporting the wastes ofkite, treating and

disposing, and returning a wrtificate of d~trrrction.

Activity 13. Data Management

Gst of updating and maintaining waste r-rds in database, data verification, and

systems maintenanw.
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Figure G-8. Site 5 State Hamrdous wrote offaite treatment and disposal.

G-4d



T
ab

la
G

-8.
Site

5:
State

H
azardous

w
aate

ofkite
treatm

ent
and

disposal.

G
-47



T
ab

le
G

-8.
(continued).

G
-48



—

SITE 5

TSCA WASTE: OFFSITE TREATMENT AND DISPOSAL

Activity O. Generator Declar= Material Waste

~
Waste Packa~ng

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

and vermiculite.

~ Temporary Storage

tits associated with waste generator establishing, inspecting, and obtaining

approva[ for 90-day storage site, and Environmental Gmplianu group oversight.

Activity 3. Waste Sampling/Analysis

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

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

~ Waste Profile Pro-sing

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

the Environmental bmplian= group.

~ Chemical Waste Manifest Processing

The cost of tilling out the chemical waste manifest form and fo~arding it to

Waste Management for review/approval.
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~ 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

Coats of generator completing, Waste Management reviewing, and Materials

Management approving the hazardous material transport documentation.

Activity 8. Transport to Storage

Waste management t~hnicians pickup waste from generator storage area and

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

Activity 9. R=ive at Storage

~sts of waste management technician to inspect load of waste upon arrival at

storage facility.

Activity 10. Store for Shipment

GJsts associated with waste management technicians segregating newly-arrived

wastes and storing them with like materials to await ofhite shipment fnr disposal,

and updating waste paperwork, and database.

~. Prepare for Shipment

This cost reprments the time of two waste management technicians validating

labeIing, paperwork, and drum contents before shipment offsite (all repackaging

coats have been captured in Activity 6).

G-50



Activity 12. Off-Site Shipment for Treatment/Diipal

Tbeae are the average costs per kg charged by outside contractors for accepting

this type of waste for treatment/d~posal by their compani~. The costs include

both their labor and materiaLr for transporting the waatea of~lte, treating and

disposing, and returning a certificate of destruction.

~s” Data Management

-t of updating and maintaining waste rmrds in databaae, data verification, and

sptems maintenanw.
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Figure G-9. Site 5: TSCA waste o~te treatment and disposal.
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S0.08 $4.lml

so.,, I S4.24

=

S0.48 $4.71
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SITE 5

SANITARY WASTE

~ Generator Deeiara Material Waste

~ Traah Glleetion

Traah k collected from laboratory facilities by custodial personnel.

~ Tranaport Waate to bndtill

Waate ia transported to the landfdl by mntractor personnel.

- Landfill Handling

Waate k dumped at the land~, and covered. Proper documentation is filed.
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Figure G-1O. Site 5 sanita~ waste.
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Appendix H

Site 6 WM Activity Narratives and Flow Diagrams

H-1



H-2



Appendix H:

Site 6 WM Activity Narratives and

Flow Diagrams

-

~

Activity 2.

Activity 3.

~

SITE 6

TRU WASTE

Waste Generator, Solid Materials, End of Use, Declared a Waste

Generator at facility declara material waste.

Waste Gntaineri.cation

Waste is placed in an appropriate mntainer, most mmmonly a 55-gallon drum, by

an operator. Tire waste is then surveyed andaasayed ford~posal. The drum is

closed and placed instagirrg area.

A-ptance

Documentation is mmpleted for shipment of TRU waste to on-site storage.

Transport

The waste is picked up and loaded on a truck by a rigger, and transported by

truck to an on-site storage area.

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