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ERRATA

American National Standard Mobile Radioactive Waste Processing Systems,
ANSI/ANS-40.37-1993

Table 2, Equipment Codes, on page 25, contains a typographical error. Footnote d
of the table refers the user to Appendix A, item #10.

The correct item number is #8. The corrected table appears below.

Table 2

Equipment Codes

: . Welder .
Equipment - Design and . Materials* Qualification Inspection
 Fabrication and Procedures and Testing
Pressure ASME B&PVC, ASME B&PVC, ASME B&PVC, ASME B&PVC,
Vessels - Section VIII, Section II Section IX Section VIII,
Division 1 Division 1
Atmospheric || ASME B&PVC,? ASME B&PVC ASME B&PVC, ASME B&PVC,”
Tanks Section ITI, Class Section II Section IX Section III,
3; : : Class 3;
or API 650; or or API 650; or
AWWA D-100° AWWA D-100°
1| 0-15 PSIG ASME B&PVC,? ASME B&PVC/* ASME B&PVC, ASME B&PVC,
Tanks Section IIJ, Section II Section IX Section III,
Class 3; or Class 3; or
APT 620° API 620°
Heat ASME B&PVC, ASME B&PVC, ASME B&PVC, ASME B&PVC,
- Exchangers Section VIII, Section II Section IX Section VIII,
Division 1; Division 1
and TEMA*
Piping and ANSI B31.1 ASTM; and ASME B&PVC, ANSI B31.1
Valves ASME B&PVC, Section IX '
| Section II
Pumps Manufacturers’ ASME B&PVC, ASME B&PVC, ASME B&PVC,
Standards® Section II; or Section IX Section III,
Manufacturers’ (as required) Class 3;
Standards or Hydraulic
Institute

pressure.

* Manufactures’ material certificate of compliance with material specifications may be provided in
lieu of certified material test reports. Cast, wrought, or malleable iron shall not be used.

® ASME Code stamp, material traceability, and the quality assurance criteria of Appendix B to 10
CFR Part 50 are not required. Therefore, these components are not classified as ASME Code Class 3.
¢ Fiberglass-reinforced plastic tanks may be used in accordance with appropriate articles of Section X
of the ASME Boiler and Pressure Vessel Code for applications at ambient temperature.

¢ See Appendix A, item # 8.
°® Manufacturers’ standard for the intended service. Hydrotesting should be 1.5 times the design
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Foreword

(This foreword is not a part of American National Standard for Mobile Radioactive Waste Processing
Systerns, ANSI/ANS-40.37-1993, but is included for information purposes only.)

A key aspect for the further development of nuclear technology is the effective
management of low-level wastes generated during the facility operation. Fundamen-
tal to the effective management of radioactive wastes is the design, construction, and
operation of radioactive waste processing systems. Recently, there has been
substantial interest in the use of mobile radioactive waste processing systems which
can be transported from facility to facility. In the evaluation of these systems, there
are several important factors which need to be considered. These include public
health and safety, worker safety, economics, and the conservation of disposal site
resources.

Radioactive waste processing systems must meet regulatory requirements for effluent
releases and worker safety. Furthermore, waste forms produced by these systems
need to meet the disposal site requirements to ensure that the burial facility
performance objectives will be met. Economic considerations—involving equipment
capital and operating costs, setup costs, transportation costs, and disposal charges—
also play an important role in the choices of systems.

It is the purpose of this standard to establish those technical factors that affect the
ultimate choice, design, and operation of the mobile radioactive waste processing
system. It is the intent of this standard to identify a basis for establishing uniform
practices and minimum requirements for the design, fabrication, and operation of
mobile radioactive waste processing systems as applied to nuclear facility operations
(power, institutions, laboratories, and disposal sites).

This standard addresses the technical practices and requirements necessary for
radioactive waste processing operations while maintaining consideration for reducing
radiation exposures to the environment and facility operating personnel.

The committee recommends that the use of additional mobile radioactive waste
processing equipment, as described in this standard, be weighed against tight
administrative controls to reduce waste volume generation and produce an acceptable
product. Administrative procedures should be the first step in controlling the
quantity of radioactive waste generated at a nuclear facility. The second step is the
proper use of radioactive waste equipment to handle and process low-level radioactive
wastes prior to disposal.

This standard was prepared by Working Group ANS-40.37 of the Standards
Committee of the American Nuclear Society, whose membership at the time of the
standard’s approval was as follows:

R. A. Nelson, Chairman, Sargent & Lundy J. Hays, U.S. Nuclear Regulatory Commission
J. R. Thuot, Secretary, Argonne National Laboratory C. G. Hitz, GPU Nuclear Corporation
M. J. Blend, Michael Reese Hospital & Medical Center S. B. McCoy, NUS Process Services Corporation

R. K Blauvelt, Mound Facility C. Nichols, U. S. Nuclear Regulatory Commission
L. R. Dole, Oak Ridge National Laboratory B. A. Roy, Scientific Ecology Group, Incorporated
D. Eby, Van Leer Containers J. Touhy, Burns & Roe, Incorporated

D. F. Feingold, Florida Power & Light Company L. Snow, Roy F. Weston, Incorporated

i



Subcommittee ANS-40, Radioactive Waste Management, had the following
membership at the time it approved the standard:

L. C. Oyen, Chairman, Sargent & Lundy K. S. Kim, Westinghouse Savannah River
D. P. Ferrigno, MK Environmental Services Company

C. A. Gerber, Niagara Mohawk Power Corporation L. Rutland, Burns & Roe, Incorporated
L. D. Gerrald, Advanced Nuclear Fuels Corporation = M. S. Strum, Yankee Atomic Electric Company

Consensus Committee N48, Radioactive Waste Management, had the following
membership at the time it reviewed and approved this standard:

N. Weber, Chairman
M. D. Weber, Secretary

C.d Francis . ...ccvvtintiiinniinenrencnasnecnenasns Manufacturers Chemists Association
R T € - BE, Incorporated
T.d.Grant .. ... ontvniiii it irreoeenenasnesneencnnsnns Ebasco Services, Incorporated
P.F.Gustafson .....coviiintiiinniernreirnnrneennneonsoens Argonne National Laboratory
B R = Y | BE, Incorporated
R.C.Mitchell ......0iiuiiiiiiiinneennneinonncnnsnns International Technology Corporation
D T O Sargent & Lundy
JoH. ROCKEr . o vt i it it it i i i i i i i e Consultant
R.SANACOTE .« oot ittt inenntntneenennsnnancnesnsonnnnsnns American Nuclear Insurers
R StOUKY .t viviiin it iiirneatiritenneantoosanansstoonenennnsns Halliburton NUS
KMTominey ...oooveeerrrnrnneneintetsoneensonenss Battelle Pacific Northwest Laboratory
B s - PPN U. S. Department of Energy
N Weber ...ooiiii i i i it i ettt taaanann American Nuclear Society

D.W.Wenzel ....vviriiiiiiinenennesoinrennersoens Westinghouse Idaho Nuclear Company



Contents section ‘ Page

L. SC0PE « i e e e e e e e e e 1
2. Definitions ... ... ...ttt i e e 1
2.1 Limitations ......... ...ttt iiinr it e 1
2.2 Glossaryof Terms ....... @ e e e e e e e 1
3. Objectives ... ...ttt e e e 2
3.1 Performance Objectives .......... ... eennns 2
3.2 SafetyObjectives . ....... ...t ee e iiinnnnes., 3
3.3 OperatingObjectives . ...... ... ..o 3
3.4 Regulations and Guidelines . ............... ... .. oo, 3
4. Identification of Waste Sources ............. ... . iiiirerrrnnn 3
41 Waste SOUrCes . ... ..ottt ittt ettt et e 3
4.2 Physical, Chemical, and Radiological Characteristics . ........... 3
4.3 Liquid, Oily, Slurry, and Wet Solid Waste Products ............ 4
44 DrySolidWaste Products .......... ... ... ..., 4
5. System and Process Design Requirements ........................ 4
51 General ..... ... ... e 4
5.2 Process Design Requirements ............................. 5
5.3 System Design Requirements ............................. 6

5.4 Facility and Mobile Radioactive Waste Processing
System Interfaces ........... ... ity 11
5.5 Process Control Program .............. ..o, 12
6. Equipment Requirements and Recommendations .................. 12
6.1 General ........... ... e e 12
6.2 Tanksand Vessels.............. ... . i iiiiinannnn 12
6.3 PUmMpS . .....cii e 13
6.4 Valvesand Piping ......... ...t iinnn.. 13
65 HeatTracing .......... .ottt nneenas 14
6.6 Lubrication ............ .00ttt i e, 14
6.7 Hydraulic and Lubricating Fluids ......................... 14
6.8 LiquidFilters ..........c0 ittt iiiiieiiiinnnnns 14
6.9 Air Cleaning System and Components . . .................... 14
6.10 JTonExchangers .......... ..t iiiinne i iinnnnn. 15
6.11 Shredding Equipment ............ ... ... ... it 15
7. Quality ASsurance ...........c.coeuuriterrennnereeennnonneeas 15
71 General ......................... et e e 15
7.2 Design, Modification, and Fabrication ...................... 15
7.3 Control of Purchased Material, Equipment, and Services . ....... 15
7.4 Identification and Corrective Action for Items of Nonconformance . 15
7.5 Handling, Storage, and Shipping . ......................... 16
7.6 Inspection and Pre-Use Testing . ............... ... ......... 16
7.7 Operational and Quality Assurance Requirements . ............ 16
8. Secondary Waste Treatment Requirements ...................... 16
8.1 Vent and Off-Gas Treatment, Recycle, and Releases ........... 16
8.2 Secondary Liquid Waste Processing, Recycle, and Releases ... ... 16
8.3 Solid SecondaryWastes . . ............... ..., 16

-iii-



9. Physical Arrangement and Shielding for Operation ................ 16

9.1 General Requirements . . ... ........... ... . i 16
92 Shielding......... ot i i e e . 17
0.3  ACCEEE .. vttt e e e e e e e e e e 17
9.4 Arrangement and Shielding for Operation .................. 17
9.5 Arrangement and Shielding for Maintenance . ................ 17
10. Operation and Maintenance ................c0vvererrrerennnn. 18
10.1 Operation Considerations .................ciitiiinnnnn. 18
10.2 Maintenance Considerations ............................. 19
103 Records . ..........ciiiiiiininriinseenanenannnananans 19
11. Contamination Control . .. ......... ... ...t ian... 19
12. Fabrication and Pre-Use Testing .............................. 20
12.1 Fabrication Drawings and Procedures ...................... 20
12.2 Cleaningand Flushing ..................... ... ... ..... 20
12.3 System Integrity Testing . ... .......... ... 00t iunnnn.. 20
12.4 System Operability and Functional Testing .................. 20
13. Preparation for Use and Transport of Mobile Radioactive Waste
Processing Systems and Equipment ............................ 20
131 General . . ... ..o e e e e e 20
13.2 Preparation for Transport ................. ... ... ... ..., 21
13.3 Preparationfor UseorRe-Use ...............ciiiiinnnrenn 21
13.4 Decontamination .............. .. ... .. . i i, 21
14. References . ......oi ittt ittt ittt et e e e e 21
Appendices
Appendix A RelatedStandards . ............... ... ... L. 27
Appendix B Vendor and Process Evaluation Information Guidelines ... 28
Tables
Table 1 Sampling and Monitoring Requirements ................. 24
Table 2 EquipmentCodes ...............ciiiuiiiinnnnnnn. 25
Table 3 Radiation Zone Classifications ......................... 26

-iv-



Mobile Low-Level Radioactive Waste

Processing Systems

1. Scope

This standard sets forth design, fabrication, and
performance recommendations and requirements
for Mobile Low-Level Radioactive Waste Process-
ing (MRWP) systems (including components) for
nuclear facilities. The purpose of this standard is
to provide guidance to ensure that the MRWP
systems are designed, fabricated, installed, and
operated in a manner commensurate with the
need to protect the health and safety of the public
and plant personnel.

For the purpose of this standard, a nuclear facility
MRWP system begins at the interface with a
permanent plant system, or waste collection area,
or both; it terminates at the interface where pro-
cessed waste, or secondary waste, or both, is
either returned to the facility, or removed from
the facility, or both.!

This standard refers throughout to vendors,
system users, facility operators, and owners;
however, these references are not intended to
assign specific responsibilities of these parties for
compliance with the requirements of this stan-
dard. These references are for convenience and
are based on typical responsibilities of these
parties. It is recognized that the facility owner, or
operating license holder, or both, is ultimately
responsible for compliance with these require-
ments. The body of this standard identifies both
requirements and recommendations/guidelines for
systems.’

2. Definitions
2.1 Limitations. The definitions that follow are

of a restrictive nature for the purpose of this
standard.

! Standards concerning permanent systems for processing
radioactive waste are identified in Appendix A and are
specifically referenced in this standard where applicable.

2 Appendix B provides guidelines that are intended to be
helpful to users who are designing and evaluating MRWP
systems, interfacing MRWP systems for application at a
facility, and designing facilities to interface with MRWP
systems.

2.2 Glossary of Terms

compactible solid waste. Solid waste that can
be compressed by applying external pressure less
than 1000 psi.

dry, combustible solid waste. Solid waste,
including materials that may contain incidental
amounts of drainable liquids, that can be easily
oxidized by conventional incineration techniques.

dry, noncombustible solid waste., Solid waste
that cannot be easily oxidized by conventional
incineration techniques.

gaseous waste. The waste streams of noncon-
densable fluids that are radioactively contam-
inated with gases, condensable vapors, entrained
liquids, or particles.

interface requirements. Requirements per-
taining to all the connections facilitating all
mass and energy flow to and from an MRWP
system. Also included are health, safety, and
chemistry support requirements.

liquid radioactive waste. Aqueous solutions
and slurries containing radioactive materials
that result from the operation of a nuclear
facility.

Iow-level radioactive waste (LLW). Radio-
active waste that is not classified as either high-
level radioactive waste, transuranic waste, spent
nuclear fuel, or by-product material (uranium or
thorium tailings and waste) as defined in Section
1le (2) of the Atomic Energy Act of 1954, as
amended [1].2

mixed waste. Low-level radioactive waste that
is co-contaminated with hazardous waste.

mobile low-level radioactive waste process-
ing (MRWP) system. Any radioactive waste
processing system or component which is de-
signed to be transportable and which is not
permanently installed.

3 Numbers in brackets refer to corresponding numbers in
Section 14, References. ‘



