NRC INSPECTION MANUAL | OLB

I NSPECTI ON PROCEDURE 86730

TRANSPORTATI ON  OF RADI OACTI VE MATERI ALS
(49 CFR PARTS 100-179 AND 10 CFR PART 71)

PROGRAM APPLI CABI LI TY: 2515

86730-01 | NSPECTI ON OBJECTI VE

To evaluate reactor |icensees’ transportation prograns for
i npl ementing the Department of Transportation (DOT) and NRC
transportation regulations for preparation and shipment of
radi oactive materi al s.

86730-02 | NSPECTI ON REQUI REMENTS

This procedure is to be inplemented to independently assess
| i censee concl usi ons regardi ng extent of condition of i ssues, when
sel ected as a part of supplenental inspections using IP 95002,
“Suppl enent al | nspecti on For One Degraded Cor ner st one or Any Three
White Inputs in a Strategic Performance Area.”

02.01 Training and Qualifications of Personnel. Reviewthe
training, know edge, and performance of radiation protection
technicians (RPTs), radwaste workers and supervisors in the
transportati on area.

a. Determ ne whether the |licensee's enployee training program
and continuing retraining programs for RPTs, radwaste
wor ker s, and supervi sors adequately addr ess t he
transportation regulations. 49 CFR Part 172, Subpart H,
requires that each hazmat enployer provide initial and
periodic training to its hazmat enployees. Revi ew t he
training nodul es, qualifications of instructors, and the
exans taken and grades received. Focus on the follow ng
t opi cs:

1. LSA and SCO hazards, definitions, and requirenents.

2. Placarding, labeling, and marking of vehicles and
packages.

3. Thefissiletransport i ndex systemof criticality control

of package arrays, conveyance package limts, and the
speci al control s exerci sed or arranged by t he shi pper for
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fissile material packages that have been assigned a
criticality transport index of greater than 10 (49 CFR
173. 457) .

Determ ne whether the training provided to regular and
contract RPTs, radwaste workers and supervisors, and
occupational | y exposed workers, covers their responsibilities
withrespect to: (1) processi ng and packagi ng of LSAmateri al
and SCO for transportation, (2) preparation or review of
shi ppi ng papers, | abels, and other functions where SI units
are required, and (3) special controls over the shipment of
fissile material, as applicable.

Determ ne, by observation, if possible, whether RPTs and
ot her radwaste workers are perform ng their duties safely and
in accordance with |icensee training and procedures.

Transportation of LSA Materials and SCO

Review the |icensee’s procedures for the processing and
packagi ng of LSA material and SCO. Review procedures for

determ ni ng degree of uniformty of LSA material. Review
procedures for | eaching test requirenent for LSA-111 materi al
(49 CFR 173.468 and 10 CFR 71.77 specify a leach test
required to denonstrate that LSA-111 material is relatively

i nsoluble as required by its definition).

Det er mi ne whet her managenent and supervi sory oversi ght are
effective with respect to training;, procedure generation,
mai nt enance, and i npl ementation; foll ow up and correction of
deficiencies noted in event reports; engendering effective
communi cations between work groups and supervisory and
managenent | evel s concerni ng processi ng and packagi ng of LSA
mat eri al s and SCO.

Review the licensee's plans for the use of packaging for
shi pments of LSA material and SCO. Review the |licensee’s
written justification for the planned use of industrial
packages, strong ti ght packages, Type A packages, or Type B
packages, based on the characteristics of the waste m x and
the limtations that nust be applied to the package as
prepared for transport.

Revi ew several shi pping papers associ ated with shi pnments of
LSA material or SCO already conpleted. Determne if the
| i censee' s procedures conply with the applicabl e regul ati ons,
and i f the shippingrecords indicatethe shipnent was made i n
accordance with the |icensee's procedures.

| f possible, observe a shipnment of LSA materials being
prepared for shi pment and | oaded i nto a shi ppi ng cont ai ner.

Can t he radi oacti ve conponent of the materi al s be reasonably
described as "essentially uniformy distributed" or as
"distributed throughout,” depending on the requirenent

i nposed?
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02. 04

| ssue

| f possible, observe a fully |oaded LSA material package
bei ng checked to verify the cal cul ati on that shows conpl i ance
with the regulatory limt on the unshielded external
radi ationlevel of 10 nSv/h (1 rem hr) at 3 neters. Eval uate
the witten procedure and its basis. Verify that conputer
codes, where utilized, are consistent with the current
NRC/ DOT r egul ati ons. Revi ewt he backup procedures for usein
case t he conput er codes are unavai |l abl e or appear to provide
i ncorrect results.

| f possible, observe the sanpling and anal ysis of at | east

one wast e streamwhi ch may be shi pped as LSAmaterial (e.qg.,

spent dewatered resin). Fol | ow up by exam ning shi pping
papers for that or a simlar shipnment to see if the
requi renents of 49 CFR 173.433 are satisfied as to the
radi onucl i des that nust be entered on shipping papers and
| abel s.

Sel ect a shi ppi ng contai ner used by the |licensee (Type A or
B) and reviewthe current certificate of conpliance (COC).
Verify that all applicable COC requirements are properly
incorporatedintothelicensee’ s inplenenting procedures for
handl i ng, | oading and unl oadi ng.

Radi onuclide List and Use of Scaling Factors

To assure that packages do not exceed their allowable
radioactivities, audit selected A and A, values to verify
that the correct values are used in |icensee procedures.
Suggest ed radi onuclides include: Cs-137, Co-60, Zn-65,
Rb- 86, and sone transuranics.

Reviewthe | i censee’ s procedures for identification of nuclei
(e.g., scaling factors and sanpling plans) toverify that the
wast e streanms have been adequately characterized. Verify
that this information has been incorporated into
i nmpl ement ati on of the "95%rul e” for |istingradi onuclides on
shi ppi ng papers (8173.433).

Classification of Fissile Muteri al

Revi ewthe |i censee’ s procedures for the use of the transport
i ndex and speci al controls for the preventionof criticality
in transportation of fissile material to assure they are
consistent with the fissile material requirenments. Ensure
that all COCrequirenmnents have been properly includedinthe
i censee’ s i npl enenti ng procedures for each cask used to ship
fissile materials.

Review, if possible, several sets of shipping papers
associated with shipments of fissile material already
conpl eted. Focus on the identification of fissile materi al
and on the transport i ndex and speci al control s assi gned for
its control during transport.
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c. Discuss any changes (since the l|last inspection) to the
conput er codes for cal cul ati ng the assi gned transport i ndex
for criticality control during transport.

86730-03 | NSPECTI ON GUI DANCE

Gener al Gui dance

The central focus of this procedure is to ensure that |icensees’
progranmati c controls i npl ement the requirenments of 49 CFR Parts
100- 179 and 10 CFR Part 71.

Speci fic Gui dance

03.01 Training and Qualifications of Personnel. For contract
or vendor enpl oyees not specifically covered by the |licensee's
radi ati on protection program NRC Generic Letter 95-09, "Mnitoring
and Trai ni ng of Shippers and Carriers of Radi oactive Materials,"
provi des additional guidance. This Generic Letter states that
| i censees can accept, as adequate, training received by carriers
under requirenents inposed by the DOT relative to shipnents of
radi oactive material. Acarrier's certification of that training
shoul d suffice.

03.02 Transportation of LSA Materials and SCO

a. 1. Surface contam nated objects (SCO are by definition
obj ects which are not thensel ves radi oactive, but have
radi oactive materials distributed ontheir surfaces. The
inplication of this definitionis that objects that are
radi oactive thensel ves (e.g., activated objects) and are
al so contam nated cannot be classified as SCO.  Such
obj ects may, however, be regarded as LSA materi al insofar
as the requirenents specifiedinthe LSAdefinition are
conplied wth.

2. For an object toqualify as LSAmaterial it is necessary
to ascertain that the licensee conplies with the
applicablelimts on estinated average specific activity.
In assessing the average specific activity, al
radi oactive material attributedto the object, i.e., both
the distributed activity andthe activity of the surface
contam nations, needs to be included. As appropriate,
addi ti onal requirenments applicable to LSAmterial need
to al so be satisfiedinorder for the objects to qualify
as LSA material.

3. Exanpl es of inaccessible surfaces are:

(a) Inner surfaces of pipes, the ends of which can be
securely closed by sinple nethods.
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(b) Inner surfaces of mai ntenance equi pnent for nucl ear
facilities.

(c) dove boxes with access ports blocked-off for
di sposal

4. If the SCOcontam nationlimts are exceeded, a Type Aor
Type B package woul d be needed, depending on the A
fraction in the package.

5. Absorbent materials (e.g., w pes and towels) would
generally be treated as LSA material, not SCO.

6. When m xi ng SCO and LSA materials in a single package,
both materi al s shoul d meet their respective definitions
bef or e bei ng m xed t oget her, and t hen t he cont ai ner coul d
be considered to be LSA.

7. Pre-shipnent processing of materials may change the
category of material. For exanple, if contam nated
pi eces of tubing were coll ected and conpact ed, reduci ng
the internal void spaces, a material which woul d be SCO
i f unconpact ed coul d be better characterized as LSA after
conpacti on. I ncineration is another, nore obvious
exanpl e of pre-shi pment processing. Sonme judgenent on
the part of thelicensee and i nspectors will be necessary
in this area.

No Specific gui dance.

Several authorized packages exi st for shipnments of LSA/ SCO
mat erial (49 CFR 173.427).

If the requirenment of 49 CFR 173.427(a)(1l), for the
unshi el ded dose rate limt, IS satisfied,
non- acci dent -resi st ant packages nmay be used. Accordingto 49
CFR 173.427(e), LSAor SCOthat exceeds the packaging limts
in 8 173.427 (i.e., unshielded dose rate limt), nust be
packaged in accordance with 10 CFR Part 71 (i.e., in
acci dent-resistant, Type B packages). Note that 10 CFR
71.52 cont ai ned an exenption for LSA/ SCOmateri al transported
as excl usive use. However, that exenption, (whichis the 10
CFR 71.51 requirenents to make Type B packages acci dent
resi stant) expired Apri | 1, 1999. These
non-acci dent -resi stant packages nay no | onger be used for the
transport of LSA/SCO material which cannot satisfy the
unshi el ded dose rate criteria.

NRC certified packages for LSA materials are listed in the
"Directory of Certificates of Conpliance for Radi oactive
Mat eri al s Packages,"” NUREG 0383. The authorized contents
specified on these certificates are based on the LSA
definitions fromtheoldrules. NRCrevisedthecertificates
for these packages to: (1) show an expiration date of April
1, 1999; and (2) tolimt the specific activity allowed to
correspond to that of the old rules (i.e., basically 0.1
MCi /g for nuclides with an A, <0.05Ci; 5uCi/gif 0.05 <A,
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<1Ci; or 0.3 nCi/g for nuclides with an A, greater than 1
Ci). Licensees must have a copy of the revised certificates
before using an NRCcertified package to ship LSAmaterial or
SCO (and nmust ship in conpliance with the revised
Certificate).

The non-acci dent resistant packages identified in 49 CFR
173. 427 include: the industrial packages (88 173.410 and
173.411); and for domestic use only, the Type A packages,
including Spec 7A packages (88 173.410, 173.412, and
173.415); the strong ti ght packages (88 173. 410 and 173. 24);
and t he NRC approved LSA packages (8 173.427(e) and § 71. 52,
see the above paragraph). Note that the exenption from
| abel i ng and marki ng of LSA packages (8173.427(a)(6)(vi))
applies only to packages designated as strong tight
containers in exclusive-use, donestic shipnments, where the
gquantity per package is l'ess than one A,;; or to bulk
packagi ng of LSA-1 and SCO-1 for which shi pment i s perforned
pursuant to 8 173.427(c).

d. Communi cations requirenments include, in part:

1. 8§ 172.203(d)(10) requires that "Exclusive use shipnent"”
be added on the shipping paper, if appropriate.

2. Note that the group notation (LSA-I, LSA-I1I, LSA-I111,
SCO- 1, or SCO-I1) nust appear on t he shi ppi ng paper, but
is not part of the proper shipping nanes from§ 172. 101.

e. Inthe definition of LSA a distinction is nmade between the
terns "essentially uniformy distributed" and "distributed
t hroughout." The term"essentially uniformy distributed"
is intended to be more restrictive than "distributed
t hroughout . " Both terns are intended to disallow LSA

classification for a material with very high radi oactivity
(such as a | eaki ng seal ed source) inonelocation and al arge
gquantity of non-radi oactive material surroundingit, thereby
reducing the average concentration to within specified
limts. If, in such a case, the packagi ng were destroyed
during transport, and the high activity portion were
separated fromthe non-radi oactive portion, it could cause
substanti al radi ati on exposure, either fromdirect radi ation
or through a pathway (e.g., inhalation). The |IAEA nodels
justifyingthe special rules appliedto LSAshipnents, assune
uni formdistribution of any LSA material rel eased fromthe
package.

Because the distribution of the radioactivity in the LSA
material is an inportant factor in nmeeting the LSA
definitions, each |icensee nust be abl e to denonstrate that
t he radi oacti ve conponent of his LSAmaterial is "essentially
uniformy distributed” to areasonabl e extent, or that it is
"distributed throughout” the LSAmaterial, dependi ng on the
requi renment inposed. A quantitative standard has not been
devel oped, and NRC and DOT are currently consi deri ng gui dance
devel opnent. There is sone advisory material in | AEA Safety
Series No 37 (Ref. 6), as anmended 1990, but NRC and DOT have
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03. 04

b.

C.

86730-

not determ ned the general applicability of this advisory
mat eri al .

The appropriate packaging requirements (i.e., NRC
certificationor not) will be determ ned by the 1 renf hr dose
rate limt at 3 neters fromthe unshielded contents. The
i nspector shouldreviewthe licensee's procedures for maki ng
this determ nation. Li censees generally base the
determ nation on measured dose rates from the package
surfaces; and prior know edge about the package contents
t hrough routine sanpling (for process wastes), or through
specific sanmpl i ng of t he contents (e.qg., for
obj ect s/ conponents). A back-cal culation can then be
per fornmed which effectively renovesal |l packagi ng (i ncl udi ng
liners) fromthe contents. It is expectedthat |icensees nay
devel op or purchase systemati c procedures or prograns which
rel ate measured dose rates, frequently used package types,
and waste streaminformation, tothe unshi el ded dose rate at
3 meters. The technical bases for these procedures shoul d be
revi ewed. | ndependent verification (through nmeasurenent) of
t he unshi el ded dose rat es by i nspectors may not be practi cal;
and qualitative, boundi ng eval uati ons nay be necessary. As
a qui ck point of reference, for a cylindrical volune of 130
cubic feet, 1 remhr at 3 neters could be on the order of 5A
gquantities of gamma emtters (Co-60). Inspectors should al so
review the licensee procedures relative to ALARA program
requi renents.

No specific guidance.
No specific guidance.

Radi onuclide List and Changes in Radionuclide Limts

No specific guidance.
No specific guidance.

Classification of Fissile Muteri al

The Transport Index for fissile materials packages is the
maxi mumof (1) the radiationlevel (tothe nearest tenth), in
nrem hr, at 1 neter fromany surface, or (2) a nunber "50/ N",
rounded up to the nearest tenth. "N' in (2), above, is a
cal cul at ed nunmber (during package certification) such that:
5N wat er refl ected undamaged packages woul d be subcritical
with nothing between them and 2N damaged packages (i.e.,
subj ected to hypot hetical accident conditions in 8§ 71.73)
woul d be subcritical with opti muminterdi spersed hydrogenous
noderati on and refl ection.

No specific guidance.
No specific guidance.

04 Resource Estinate. It is anticipated that 25 to 35

i nspector-hours on-sitew || be needed to conpl ete the requirenments
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of this procedure. Multi-unit sites sharing asingletransportation
service require the same amount of tinme.
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Appendi x:
A EFFECTI VE DATES OF DOT-NRC TRANSPORTATI ON AMENDMENTS
PUBLI SHED ON SEPTEMBER 28, 1995

END
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A:

1.

APPENDI X A

EFFECTI VE DATES OF DOT - NRC TRANSPORTATI ON AMENDVENTS

PUBLI SHED ON SEPTEMBER 28, 1995
60 FR 50292

U.S. Departnment of Transportati on Regul ations 49 CFR Parts
170- 189

November 1, 1995 - Voluntary conpliance date of all

anmendment s.

2.
3.

April 1, 1996 - General effective date of anendnents.

April 1, 1997 - Mandatory use of SI (International Systens)
units.

April 1, 1997 - Final date for authorized use of
Speci fication 7A packagi ngs designed in accordance with §
178. 350 which was in effect on June 30, 1983 (8 173.415).

Cct ober 1, 1997 - Mandatory conpliance with 49 CFR Part 172,
Subpart | - Radiation Protection Program

U.S. Nucl ear Regul at ory Conm ssi on Regul ati ons 10 CFR Part 71

August 31, 1987 - Final date to conplete fabrication of a
package t he desi gn of which was approved by NRC but wi t hout
t he designation B(U) or B(M inits assigned identification
nunber. Packages fabricated after that date cannot be used
under the NRC general license in 10 CFR 71.12.

April 1, 1996 - General effective date of anendnents.

March 1, 1998 - Date for nmandatory conpliance with Uniform
Low- Level Radi oactive Waste Manifest rule (Appendix G
Section I, to 10 CFR Part 20), unless disposal facility
i npl ements this rule prior to this date.

April 1, 1999 - 10 CFR 71.52 (LSA exception from Type B
requi renents) expires. After this date, packages for LSA/ SCO
shi pments, where the external radiationlevel at 3 mfromthe
unshi el ded material exceeds 10 nSv/h (1 remh) (see LSA
exenmptionin 8 71.10(b)(2)), can be approved by NRConly if
they satisfy all Type B package requirenents.

April 1, 1999 - Final date to conplete fabrication of a
package with a design approved by NRC but without the
designation "-85" in its assigned identification nunber.
Packages fabricated after that date cannot be used under the
NRC general license in 10 CFR 71. 12.

END
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