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1.0

1'1"

2.0
2.1

2.2

2,3

2.4

3.0

3.1

3.2

3.2.1

RP-6

. THE. PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATERIAL

PURBOSE.

The purpose of this procedure is to provide instructions to authorized
personnel for documenting, packaging and transporting radioactive
material from Nine Mile Point Nuclear Station.

RESPONSIBILITIES

The Superintendent, Chemistry and Radiation Management shall be
responsible for the administration of this procedure.

The Supervisor Chemistry and Radiation Protection and Supervisor
Radwaste Operations or an authorized alternate shall be responsible
for the implementation of this procedure.

Personnel authorized to prepare radioactive material for
transportation from Nine Mile Point Nuclear Station shall be

responsible to package, label, have surveyed, document and transport
the radiocactive material in accordance with the requirements outlined
in this procedure.

All responsible Department Heads, Supervisors, and authorized
personnel responsible for the implementation of this procedure shall
be trained in this procedure. ‘

REQUIREMENT AND ACCEPTANCE CRITERIA

-

The requirements will be satisfied when radioactive material 'is
shipped from Nine Mile Point Nuclear Station in accordance with this
procedure and the required data recorded and a copy submitted to the
Supervisor Chemistry and Radiation Protection and, for radwaste
shipments, Supervisor Radwaste Operations, or designated alternates

for review. \

Technical Specifications

Tech. Specification No. 6.11, requires procedures £for Personnel
Radiation Protection to be prepared consistant with the requirements
of 10CFR20 (see reference for exact wording).

RP=6 =1 January 1984



3.3

3.4

3.5
3.5.1

3.6

3.6.1

3.7
3.7.1

3.7.2

4.0
4.1
4.2
4.3
4.4
4.5

* - 10 CFR 20

The regulations in 10 CFR' 20 establish standards for protection
against. radiation hazards arising from licensed activities. It is
the purpose of 10 CFR 20 to control the possession, use and transfer
of licensed material and the radiation emanating from it.

10 CFR 61

“No person may rTeceive, possess and dispose of radioactive waste
containing source, special nuclear or byproduct material at a land
disposal facility unless authorized by a license issued by the
Commission pursuant to this part, or unless exemption has been
granted by the Commission under § 61.6."

10 CFR 71

10 CFR 71.3 "A Licensee subject to the regulations in this part may
not (a) deliver any licensed materials to a carrier for transport or
(b) tranmsport licensed material except as authorized in a general
license or a specific license issued by the Commission, or as
exempted in this part.” (See referenced section as appropriate.)

49 CFR 173.1 (b)

"A shipment that is not prepared for shipment in accordance with this
subchapter may not be offered for transportation by air, highway,
rail or water. It is the duty of each person who offers hazardous
materials for tramsportation to instruct each of his officers, agents
and employees having any responsibility for preparing hazardous
materials for shipment as to applicable regulations in this
subchapter.” (See referenced section as appropriate.)

Station

External surfacés of all packages containing radioactive materials
shall be surveyed in accordance with procedures specified below
and/or in Procedure RP-3.

The Radiation Survey Log Sheets (RSLS), their attachments, and the
Radioactive Shipment Record (RSR) and/or Radioactive Shipmeit
Manifest Form shall serve as records for all surveys.

SPECIAL EQUIPMENT

Thyac,.Victoreen Model No. 490 (S-RTP-17).

Cutie Pie, Victoreen Instrument Model 740A and Model 740F (S-RTP-15).
RO~-2A, Eberline Ion Chamber (S-RTP-52).

RO-2, Eberline Ion Chamber (S-RTP-52B).

Survey Instrument, Eberline Inst;ument, Model E-520 (S—-RTP-53).

. RP-6 =2 January 1984
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4.6
4,7
4.8
4,9

4.10

4,11

5.0
5.1

5.2

5.3

5.4

5.5

5.6

5.7

Portable Neutron Rem Counter (PNR-4), Eberline (S-RTP-40).
BC-4z§eta Counter,.Eberline (V.A.4).: . e D e
Model.PC-5 Proportional Counter (V.A.6-N).

Ge-L1i Multi-Channel'Analyzer (V.A.7-N).

Disc Smears and' other wipe—-test material, envelopes, or plastic bags
to carry sample material (see RP-3).

Labels and/or signs, placards.

DEFINITIONS (49CFR173.403)

Package - Means the packaging together with its radioactive contents
as presented for transport. '

Packaging - Means the assembly of cémponents necessary to ensure
compliance with the packaging requirements in the prescribed
regulations.

Radioactive Contents — Means the radioactive material, together with
any contaminated liquids or gases, within the package.

Radiocactive Material - Means any material having a specific activity
greater than 0.002 microcuries per gram (uCi/g).

Specific Activity = Means the activity of the radionuclide per unit
mass of that nuclide. The specific activity of a material .in which
the radionuclide is essentially uniformly distributed is the activity
per unit mass of the material,

Transport Index = Means the dimensionless number (rounded up to the
first decimal place) placed on the label of a package to designate
the degree of control to be exercised by the carrier during
transportation, and determined as follows:

(a) The number expressing the maximum radiation level in millirém
per hour at one meter (3.3 feet) from the external surface of
the package; or

(b) For Fissile Class II packages or packages in a Fissile Class III
shipment, the number expressing the maximum radiation level at
one meter (3.3 feet) from the external surface of the package,
or the number obtained by dividing 50 by the allowable number of
packages which may be transported together, whichever is larger.

A - Means the maximum activity of special form radioactive
material permitted in a Type A package.

A2 - Means the maximum activity of radioactive material other than
special form or low specific activity radioactive material permitted

in a Type A package.
RP-6 -3 January 1984



5.8

5.9

5.10

'5.11

5.12

5.13

5.14

5.15

5.16

6.0
6.1

6.1.1

"

Non=-Fixed Radioactive Contamination — Means radioactive éontamination

that can be readily removed from a surface by wiping with an
absorbant material. . '

Fisgile: Material. —. Means material that 1is fissionable and includes .

one: or more fissile radionuclides. Fissile radionuclides are
Plutonium-238, Plutonium-239, Plutonium—-241, Uranium-233, and
Uranium=235. A fission 13 a nuclear. transformation in which the
nucleus of an atom splits into at.least two other nuclel and releases

a relatively large amount of energy.

Normal Form Radioactive Material - Means radioactive material which

has not been demonstrated to qualify as "Special Form Radioactive
Material®”. ' ’

Special Form Radioactive Material - Means radioactive material which

satisfies the following conditions: .

(A) It is either a single solid piece or is contained in a sealed
capsule that can only be opened by destroying 'the capsule;

(B) The pilece or capsule has at least one dimension not less than 5
millineters (0.197 inch); and

(C) It satisfies the Impact Test, Percussion Test, Bending Test, -
Heat Test, and Leaching Assessment of 49 CFR 173.469.

ra

Hazardous Material - Means a substance or material which has been

determined by the Secretary of Transportation to be capable of posing
an unreasonable risk to health, safety, and property when transported

in commerce, and which has been so designated. . .

Class A Waste - Is waste that is usually segregated from other waste

classes at the disposal site. The physical form and characteristics
must meet the minimum requirements of 10 CFR 61.56 (a).

Clags B Waste - Is waste that must meet more rigorous waste form

requirements to ensure stability after disposal. Class B waste - form
must meet the mimimum and stability requirements of 10 CFR 61.56.

Class C Waste -~ Is waste that not only must meet more rigorous

requirements on waste form to ensure stability but also requires
additional measures at the disposal facility to protect against-

inadvertant intrusion.

The definition of other classifications: and amounts are written
within the procedure.

PROCEDURE :
N
Prerequisites N

The shipper shall establish if the material is radioactive, its "A"
value, classification and waste class, if applicable.

RP-6 =4 'January 1984 ~




6.2

6.2.1

6.2.2

6.3.
6.3.1

6.3.2

6.3.3

6.3.3.1

The"packaging of radioactive material shall” be ' so designed and-
constructed and the contents so limited that under normal conditiona
of transport: (49 CFR 173.24a)

1. There« will. be no ;aignificant release of materials to the
. enyironment,

2. The effectiveness of the package will not be substantially
reduced, and

3. There will be no mixture of gases or vapors which could
significantly - reduce the effectiveness of the package as a
result of increased heat or pressure or through an explosion.

Precautions

Qualified and authorized personnel shall package radiocactive material
to be shipped from Nine Mile Point Nuclear Station.

Qualified and authorized personnel shall perform final radiological
surveys of packages containing radioactive materials.

Incoming Survey

Upon the arrival of any radioactive materials or transport vehicle
(tractor/trailer), the entire unit shall be receipt inspected for
transferable/fixed contamination and dose rate survey by the
Radiation Protection Department according to procedures described in
RP-3 and RP~4 prior to entry into the restricted area.

All contamination surveys (smears) shall be checked with the
appropriate beta/gamma detector and 25% checked for alpha.

The following data shall be entered ‘on the Radiation Survey Log Sheet.
Description:

a. Type of shipment (i.e., empty spent resin cask, etc.)
b. Shipment number )

¢. Tractor number

d. Trailer number

e. Cask identification number, if applicable

f. Liner number, if applicable

RP-6 -5 January 1984




6.3.3.2

6.4
6.4.1
" 6.4.1.1

6.4.1.2
6.4.2
6.4.2.1

6.4.2.2

6.4.3
6.4.301

6.5
6.5.1

6.5.1.1

6.5.1.2
6.5.2
6. 5.2.1

6.5.2.2

Results &

a. . Date:and- time ;
b;vf‘EixedScontamination levels. | .
Ce. Ramovabler contamination. levels - (beta, gamma), (enter number-

analyzed};

d. Removable. . contamination levels (alpha), (enter the number
"analyzed)

e. Background radiation levels ) ) \

£, Additional information as required by RP-4.

Radiological Analysis of Radioactive Shipment

Spent Resin, Filter Sludge, Concentrated Waste

Sampling and analysis of spent resins, filter sludge and concentrated
waste shall be in accordance to with N1-PSP-14.

Refer to the Waste Shipment Radionuclide Summary Sheets (Attachment
1) of Nl—PSP-l4 for the radionuclide concentrations of waste

shipments,

Dry Active Waste and Miscellaneous Waste Materials

The latest radioisotopic analysis (N1-PSP-14, Waste Shipment
Radionuclide Summary Sheet) of concentrated waste is used as the
radioisotopic analysis for the shipment of dry active waste.

Consult supervision for situations when the curie content is to be
determined by an alternate means.

Other Shipments

GeLi analysis of representative samples will normally be performed.
Consult supervision for specific requirements.

Description of Worksheets

Waste Shipment Radionuclide Summary Sheet (N1-PSP-14)

This worksheet provides the Radioactive Waste radionuclide analysis
data required to perform this procedure (Attachment 1), and must

accompany the shipment.
For other shipments, appropriate nuclide analysis data will be used.
Shipment Preparation Worksheet

This worksheet provides a systematic approach to performing
calculations in this procedure. (Attachment 2)

This worksheet is“Fequired for all radioactive shipments, but does
not accompany the shipments.

RP-6 =6 January 1984




6.5.3
6.5.3.1

6.5.3.2

- Waste.

6.5.4

6.5.401
6.5.4.2

605.5 !

6.5.5.1

6.5.5.2

6.6
6.6.1

6.6.1.1

6.6.1.2

6.6.1.3

_lWaste Claésification Warksheet —‘A

» ’

This worksheet provides a systematic approach to classifying spent
resin,. filter sludge, and concentrated waste. (Attachment 3).

Thfgiworksheet does not apply to shipments that are not Radioactive

Waste Clagsification Worksheet B

This worksheet provides a systematic approach to classify dry active
waste and miscellaneous waste materials. (Attachment 4).

This worksheet does not apply to shipments that are not Radioactive
Waste,

Radioactive Materials Classification Worksheet

This worksheet provides a systematic approach to determining the
shipping requirements., (Attachment 5). 1

This worksheet 1is required for all radioactive shipments, but does
not accompany the shipment.

Determination of Radiocactive Shipment Total Curie Content

Spent Resin and Filter Sludge (Dewatered or Solidified); Solidified
Concentrated Waste

Transfer the radionuclide and concentration data (uCi/ml) from the
Waste Shipment Radionuclide Summary Sheet (N1-PSP-14) to columns 1
and 2 of the Shipment Preparation Worksheet.

Total the concentration column (column 2) to obtain the total.
activity per ml. ‘ ]

Determine - the total curie content by multiplying the total
concentration by the shipment volume and convert results to
millicurie units.

Example

1.5 uCi x 70 £t x 2.83 x 10* ml x mCi = 2,97 x 103nCi
ml fto 10?]; Ci

(Total X (Shipment x (Conversion x (Conversion

~ Concentration) Volume) Factor) Factor)

6.6.1.4

Show all work on the Shipment Preparation Worksheet - and enter the
results in the Column 3 box. 1

RP-6 =7 January 1984



temmrtety m— s b v B

6.6.2
6.6.2.1

6.6.2.2

6.6.2.3

6.6.2.4

6.6.3
6.6.3.1

6.6.3.2

6'603.3

6.6.4

6. 6.4I1

6.6.4.2
6.6.5
6.6.5.1

’ .
‘ r -

Dry Active Waste - LSA Box

Tranafeznthe radionuclide and concentration data (uCi/ml) from the
latesti® Concentrated Waste. Shipment. Radionuclide Summary Sheet
(Nl—PSE“lA) to.columx 1 and 2 of the Shipment Preparation Worksheet,
and determine the total activity per ml.

Obtain a radiation reading at a point that is a distance 3 times the
box's largest dimension (i.e., 1f the box is 8' long the reading
would be taken at 24').

Apply the above radiation reading into the following formula

(1.67x10‘4)(Radiation-Reading)(Reading Dist:ance)2 = Curie
Average Gamma Energy

Example:
LSA Box 8' Long, 0.1 mR/hr @ 24 feet:

‘ (1.67x10~4) (0.1)(24)2 = 9.62 x 10~3 c1

1

Show all work on the worksheet and enter the results in millicuries
in the column 3 box.

Dry Active Waste - Barrels

Transfer the radionuclide and concentration data (uCi/ml) from the

latest Concentrated Waste Shipment Radionuclide Summary Sheet
(N1-PSP-14) to Column 1 and 2 of the Shipment Preparation Worksheet,
and determine the total activity per ml.

Obsain a radiation reading at. 3' from the barrel at mid-height, in
mR/hr.

Determine curie content as follows:

(4.8x10‘3) (3' radiation reading) = Curie Content

Laboratory Shipments

Transfer the radionuclide and concentration data (uCi/ml) from the
Spectral Analysis Print-out and enter into Columns 1 and 2 of ‘the
Shipment Preparation Worksheet.

Follow the instructions of steps 6.6.1.2 - 6.6.1.4

Other shipments

Consult supervision for specific requirements and enter appropriate
data in Columns 1,2, and 3 of Shipment Preparation Worksheet.

RP-6 -8 January 1984
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6.7
6. 7.1

6.8
6.8.1

6.8.2
6.9
6.9.1

6. 9.1.1

,

Determine Radionuclide Fractional Abundance -

Divide:. ‘each: radionuclide concentration (column 2, Shipment:
Preparation:Worksheet) by the total curie concentration (summation of-:
column:Z) ! - -

-

gnter the;results in colum 4.

Determine the Curie Content of each Radionuclide

Multiply the total curie content determined in section 6.6 (column 3,
box) by the fractional abundance (column 4).

Enter the results in.Column 5.

Determination of "A" value v -

Mixed Radionuclide Shipment

-~

In the case of a mixture of different radionuclides, where the
identity and activity of each radionuclide is known, the permissible

activity of each radionuclide Ry, Ry, . . . R, must be such
that Fq + Fop + . . . Fy 18 not greater than unity, when -

Fp = Total Activity of Ry
Ai(Rl)

Fg = Total Activity of Ro
A1 (Rp)

Fp = Total Activity of R,
A{Rp

Where Ay (Bg, Ry . . . Rn) is the value of A; or Ay as
appropriate for the nuclide Ry, R2 -« « « Rye

~e-

NOTE: Ay and A, values are presented in Tables 1 and 2.

6.9.1.1.1 Convert the column 5 activities, mCi, (Shipment Preparation

Worksheet) to Curies. Enter into column 6.

- 6.9.1.1.2 Enter the Ay value for each radionuclide in the appropriate

column 8, 11, or 14. "A" values are listed in Table 1.

ex. Co-60 Ay =7 Column 14
Cm=-242 Ay = 0.2 Column 11
Pu-239 Az = 0.002 Column 8

~

6.9.1.1.3 Divide curie values of each radionuclide listed in column 6 by

the appropriate Az value listed in columns 8, 11 or 14, Eater
the results in appropriate column - 9, 12 or 15

~

>

RP-6 =9 January 1984
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6.9.1.1.4 Sum columns 9, 12 and 15, then sum these results. Interpret as

6.9.1.2

6.9.1.3

6.9.1.4

6.9.1.5

6.9.1.6

6.9.2
6.9.2.1

follows:: .
(9)1+(12):+ (15) < 1 Type A
(9)"+(12) + (15)>'1L  Type B

NOTEs "If the - (9), (12), (15) is greater than 1 the package may
‘still qualify for the LSA provisions.

For mixed fission products, where a detailed analysis of the mixture
is not carried out, the following activity limits apply:

a. Aj = 10 curies.

bo Az = 0.4 curies.

A single radiocactive decay chain 1is considered to be a single
radionuclide when the radionuclides are present in their naturally
occurring portions and no daughter nuclide has a half-life either
longer than 10 days or longer than that of the parent nuclide. The
activity to be taken into account and the Ay or Ay value to be
applied are those corresponding to the parent nuclide of that chain.
When calculating Aj; or Ay values, radiation emitted by daughters
must be taken into account. However, in the case of radioactive
decay chains in which any daughter nuclide has a half-life either
longer than 10°days or greater than that of the parent nuclide, the
parent and daughter nuclides are considered to be mixtures of
different nuclides.

-

When the identity of each radionuclide is known but the individual
activities of some of the radionuclides are not known, the formula
given in Section 6.9.1.1 must be applied. To establish the values of
Ay or Aj ‘as appropriate, all the radionuclides whose individual
activities are not known (but.whose total activity is known) must be
classed in a single group and the most restrictive value of A3 or
Ao applicable to any one of' them shall be used as the value of 4
and Ag in the denominator of the fraction. -

Where the identity of each radionuclide 1is known but the individual
activity of the radionuclides is not known, the most restrictive
value of A; or Ay applicable to any one of the radionuclides
present is the applicable value.

When the identity of the radionuclides is not known, the value of

Ay is 2 curies and the value of Ay is 0.002 curies. However, if
alpha emitters are known to be absent, the value of Az is 0.4
curies,

Single Rédionuclide Shipments

For single radionuclides of known identity, the values of A; and
A are those given in the table in Table 1. The values of Aj and
Ao are also applicable for radionuclides contained in (a,n) or
(y ,n) neutron sources.

RP-6 =10 January 1984
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ﬂ6.9.2.‘2 For any single radionuclide of known identity, which is not listed in

Table. 1, the values of A; and Az 38hall be determined in
accordance with the following: )

6. 9.2‘2.1

a.

b

If the ,radionuclide emits only ome type of radiation, A; is
determined in accordance with the following paragraphs. For
radionuclides emitting different kinds of radiation, A; is the
most restrictive value of those determined for each kind of
radiation. However, in both cases, 4) 1is restricted to a
maximum of 1000 curies. If a parent nuclide decays into shorter
lived daughter, of a half-life not greater than 10 days, 4 1s
calculated for both the parent and the daughter, and the more
limiting of the two values is assigned to the parent nuclide.

For gamma emitters, Aj is determined by the expression: A; =
9 curie where I is the gamma-ray constant, corresponding to
the dose in'roentgens per hour at 1 meter per curie; the number
9 results from the choice of 1 rem per hour at a distance of 3
meters as the reference dose-equivalent rate. (See Radiological

Health Handbook for gamma ray constants.)

For x-ray emitters, A; 1is determined by the atomic number (2)"~

of the nuclide:
Z< 55 A3 = 1000 curies

for Z > 55 Al = 200 curies

For beta emitters, Ay is determined by the maximum beta energy
(Epax) according to the following table:

A; FOR BETA EMITTERS -1

Emax (MeV) A1 (curies)

< 0.5 1000

0.5 -< 1.0 300

1.0 -< 1.5 100

1.5 -< 2,0 30 -
> 2.0 10 '

For alpha emitters, Aj 1s determined by the expression:

Ay = 1000 A,
where A3 1s the value listed in the following table:

Aq FOR ALPHA EMITTERS

ATOMIC PHYSICAL HALF LIFE ]
NO. < 1000 DAYS 1000 DAY - 100 YRS > 10° YRS

1-81 3¢t 50 mCi 3¢t

> 81 2 mCi . 2 mCi 3 ci

RP=6 =11 January 1984



6.9.2.2.2

6.9.2.3

6.10
6.10.1
6.10.1.1

6.10,1.2

6.10.1.3

. 6.10.1.4
6.10.1.5

6.10.1.6

6.10.1.7

6.10.1.8
6.10.1.9

6.10,1.10

6.10.1.11

For assignment of Ap values, Az 1is the more restrictive of -the
following values:

a. The corresponding A;. .
b. The value A3 obtained from Table for Alpha Emitters.

For any single radionuclide whose identity is unknown, the value of
Ay is 2 curifes and the value of Az is 0.002 curies. However,
if the atomic number of the radionuclide is less than 82, the value
of A; 1s 10 curies and the value of Ay is 0.4 curies.

Waste Classification (Not required for. non-Radwaste shipments)

Column 3 1lists the Class A limits for the 10 CFR 61.55 Table 1
radionuclides.

Column 4 -~ divide the column 2 radionuclide concentrations by the’
column 3 limits.

Sum column 4, enter the \(alue.

Interpret the column 4 summation as follows:.

S (4) < 1 proceed to step 6.10.1.12

2(4) > 1 proceed to step 6.10.1.8 .
Column 5 - lists the Class € limits for the 10 CFR 61.55, Table 1
“radionuclides.

Column 6 - divide the column 2 radionuclide concentrations by the
column 5 limits.

Sum column 6, enter the value.

Interpret the column 6 summation as follows:

Spent Resin, Filter Sludge, Concentrated Waste
Use Waste Classification Worksheet A. (Attachment 3)

Column 1 lists the radionuclides tequited for wagte classification
per 10 CFR 61.55, Table 1.

Column 2 - enter the radionuclide concentration. Obtain £from the
Waste Shipment Radionuclide Summary Sheet (N1-PSP-14),

NOTE: TRU with half-life greater than 5 years, Pu-241, Cm-242
must be entered as nCi/gm.

2.(6) < 1 proceed to step 6.10.1.12

3 (6) > 1, the waste is unsuitable for burial, contact supervision I‘
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6.10.1.12

6.10.1.13

6.10.1.14.

6.10.1.15

6.10.1.16
6.10.1.17

6.10.1,18
6.10.1.19

6.10.1.20

6.10.1.21

6.10.1,22
6.10,1.23

6.10.1.24
6.10.1.25

6.10.1.26

’

Column 7 =~ 1ists the radionuclides required for

claggification per 10 CFR 61.55, Table 2.

waste

Column 8 - ex{ter the radionuciide' concentration. Obtain from the

‘Radionuclide Summary Sheet (N1-PSP-14).

Column 9 -~ 1lists the Class A limits for 10 CFR 61.55, Table 2
radionuclides.

Column 10 -~ divide the column 8 radionuclide concentrations by the
column 9 limits.

Sum column 10, enter the value.
Int;rpret the column 10 summation as follows:
b2 (10) < 1, proceed to step 6.10,1.26

= (10) > 1, proceed to step 6.10,1.18

Column 11 ~ lists the Class B limits for the 10 CFR 61.55, Table 2
radionuclides.

»
.

Column 12 - divide the column 8 radfonuclide concentrations by the:
column 11 limits.,

Sum column 12, enter the value.

Interpret the co]tumn 12 summation as follows:
Z (12) < 1, proceed to step 6.10.1.26
2 (12) > 1, proceed to step 6.10.]:.22

Column 13 - lists the Class C limits for the 10 CFR 61.55, Table 2
radionuclides.

Column 14 - divide the column 8 radionuclide concentrations by the
column 13 limits .

Sum column 14, enter the value
Interpret the column 14 summation as follows:
> (14) < 1, proceed to step 6.10.1.26

¥ (14) > 1, the waste is unsuitable for burial, contact
supervision

Classify waste according to the following performed in sequence:

. (4)< land Z(10)< 1 Class A
Z(4)< 1 and X (12) <1 Class B
£(4)< land Z(14)< 1 Class C
2(6)< 1 and Z(10), (12), or (14)< 1 Class C.
Z(6)> 1 or Z(14) > 1 Unsuitable of burial
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6.10.2° '

6.10.2.1 .

-

6.10;}%2'

6.10,2.3

6.10.2.4
6.10.2.5

6.10.2.6

6.10.2.7
6.10.2.8

6.10.2.9

6.10.2.10

6.10.2.11

6.10.2,12
6.10.2.13
6.10'2.14

" -
w? ] N L

Dry Acéive Waste

Transfez' the curie -content of each radionuclide obtained £from
colunm.“s of., the. Shipment: Preparation. Worksheet to the respective:-
pos:i.t:iom, in _column 2 of Waste Classification Worksheet B
(Att:achment 4). ’ ) ’

Determine: the- DAW radionuclide concentrat:ion in uCi/ml by the
following formula and enter into column 3.

mCi x 1 x 103:c4 = yCi/ml
shipment mCL
volume (ml)

NOTE: * TRU with half life greater than 5 years, Pu-24l, and Cm—-242
must be expressed in nCi/gm; see section 6,10.2.3.

The TRU with half-life greater then 5 years, Pu-241 and Cm-242 must
be converted to nCi/gm. To determine nCi/gm perform the
calculation:

nCi = méi . X l9_6 nCi
gm Weight (gm) nCi

Obtain mCi ffom Column 2. Perform calculation on back of worksheet
and enter the results in column 3

Column 4 - 10 CFR 61.55, Table 1 Class A limits

Column 5 - divide column 3 by 4

Sum column 5 and interpret
Z (5) < 1, proceed to step. 6.10.2,10 ,
Z(5) > 1, proceed to step 6.10,2.7

Column 6 - 10 CFR 61.55, Table 1, Class C limits

Column 7 - divide column 3 by Column 6.

Sum column 7 and interpret:
Z (7)< 1, proceed to step 6.10.2.10

© % (7)> 1, unsuitable for-land burial, contact supervision
Column 8 = 10 CFR 61.55, Table 2 radionuclides

Column 9 - Transfer the curie content of each radionuclide obtained
from column 5 of the Materials Shipment Preparation Worksheet.

Column 10 - determine the radionuclide concentration as per 6.10,2.2

Column 11 - 10 CFR 61.55, Table 2, Class A limits

“Column 12 - divide column 10 by column 11
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6.10.2.15

6.10.2.16
" 6.10.2.17
6.10.2.18

6.10.2.19
6.10.2,20

6.10.2.21

6.10.2,22

6.11

6.11.1

6.11.2

6.11.3

6.12

6.12.1

‘ 6.12.2

’

Sum Columm. 12 and interpret®
Z'(l?.)r < 1, proceed to step 6.10.2.22

Z@IZ))»' 1" proceed to step 6.10:2.16.

;,,..‘
-

Colmla"-—lo CFR 61.53, 'l'able 2, Class B limits
Colummll&:- div:lde column’ 10 by column 13

Sum columnxr 14 and interpret:
$ (14) < 1, proceed to step.6.10.2,22

T (14) > 1, proceed -to step 6.10.2.19
Column 15 - 10 CFR 61.55, Table 2, Class C limits
Column 16 - divide column 10 by column 15
Sum column 16 and interpret
Z (16) < 1, proceed to step 6.10.2.22
Z (16) > 1, unsuitable for land burial, contact supervision

Classify waste according to the following performed in sequence:

= (5) < 1landE(12)< 1 Class A

S (5 < 1 and Z(14) < 1 Class B

= (5) < 1 and 5(16) < 1 Class C

(7)< 1 and £(12),(14), or (16) < 1 Class C

s(7) S1 or T(16)>1 Unsuitable of burial

LSA Determination, (For all shipments except limited quantity)

Obtain the activity in mCi for each radionuclide listed in Column 5
of the Shipment Preparation Worksheet and convert to mCi/gm. Enter
these values in the appropriate.column (10, 13, 16).

Sum column (10) (APGy), (13) (APGy) and (16) (APG3) and
perform the following function

ZAPGI+ZAP_2+£AP£3 =
0.0001 ~ 0,005 0.3

Interpret the result as follows:

< 1LsA

Decay Heat Calculation (Waste Casks and other casks with heat load
specified)

Table 3 provides the watts/curie conversion factor for commonly
shipped radionuclides.

Watts/curie conversion factors for radionuclides not 1ist:¢;.d.
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6.12.2.1

6.12.2.2

6'12.3
6.12.4

6.12.5

6.12.6
6.12.7

6.13

6.13.1

1., no alpha o

2. no B+ 0

3, 2.75 +1.69 + 1.36 1.93
3 3 3

4, no e~ energies 0

’

Obtain E (MeV/disintegration) for the nuclide from the Chart of
Nuclides, and calculate conversion factor as follows:

E(Mev) x 3.7x1010 dis x Watt—sec = Watts ‘
dis. Ci-gec 6.243xlOl‘Mev Cci

If E is not given in the Chart of Nuclides, sum according to the
following method:

1. All alpha energies MeV x Fract.
2. Average B+ energy (1/3 E max) .
3. Average B- energy (1/3 Emax)
4, All e~ energles (MeV)

5. All gamma energles MeV x Frac.

NOTE:  Sum only the energies per 1sotope which ‘have abundances
greater than 10%

Example La-140

5. .329 (.2) + .487 (.4) + .815 (.19)
+ ,923 (.1) + 1.596 (.96) 2,04

3.97 MeV/dis ‘
Enter the Watts/curie conversion factor into column 17, Shipment
Preparation Worksheet.

¢

Multiply each radionuclide curie content (column 6) by column 17,
enter results in Column 18.

Sum column 18. The sum is the decay heat in Watts.

Obtain and record wmaximum permitted heat in watts for the
particular cask from the Certificate of Compliance.

Contact supervision if the calculated heat generation rate 1is
greater than 90%Z of the permitted value,

" Determination of Radioactive Materials Classification

Using the information generated in Sections 6.4 =~ 6.11 and the
Radioactive Materials Classification Worksheet (Attachment 5)
determine the classification as described in this section.

Fissile Classification -~ Refer to Section 5.9 for the definition of
fissile material. The numerical values for package assignments as
Fissile Class I, the transport indexes for Fissile Class II
packages, and the vehicle 1limitations for Fissile Class IIIL
shipments shall be determined in accordance with 10CFR71.55 -~ .

71.61. (49 CFR 173.455b)

~
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The: following ' packages are exempt from fissile material:
classification and from the: fissile materal standards of § §-
71.55~71.61, but are subject to all other requirements of this part

(10CFR71.53):

.

a. A back&ge containing not more than 15 grams of fissile

b.

radionuclides. 'If material’ is transported in bulk, the
quantity limitation applies to the conveyance; or

A package containing irradiated natural or depleted uranium
including the products of irradiation if the irradiation- has
taken place only in a thermal reactor; or

A package containing homogenous hydrogenous solutions or
mixtures where:

1., The minimum ratio of the number of hydrogen atoms to the

number of atoms of fissile radionuclides (H/X) is 5200;

2. The maximum concentration of fissile radionuclide is £five
grams/liter; and

3. The maximum mass of fissile radionuclides in the package is
800 grams, except for a mixture where the total mass of
plutonium and uranium—233 exceeds one percent of the mass
of uranium-235 the limit is 500 grams. If the material is
transported in bulk, the quantity limitations apply to the
vehicle, to a hold or compartment of an inland waterway
craft, or to a hold, compartment, or defined deck area-of a’
seagoing vessel; or i

A package containing uranium enriched in uranium-235 to a
maximum of one percent by weight and with a total plutonium and
uranium-233 content of up to one percent of the mass of
uranium-235, 1if the fissile radionuclides are distributed
homogeneously throughout the package contents, and do not form
a lattice arrangement within the package; or

A package containing any fissile "material if it does not
contain more than five grams of fissile radionuclides in any
10-liter volume, and if the material 1s package so as to
maintain this limit of fissile radionuclide concentration
during normal transport; or

A package containing not more than on kilogram of plutonium of
which not more than 20% by mass may consist of plutonium-239,
plutonium=-241, or any combination of those radionuclides; or

A package containing 1liquid solutions of wuranyl nitrate

enriched in uranium-235 to a maximum of two percent by weight
with total plutonium and uranium-233 not more than one-tenth

percent of the mass of uranium 235.
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6.13.2

6.13.3

6..13.4

6.13.5
6.13.5.1

6‘13.5.2
6.13.5.3
6.13.5.4

6.13.5.5

-

~

Limited Qdantity of Radiocactive Materials -~ Means a .quaritity of

radioactive material whose activity 1limits do not exceed the
Activity Limits for Limited Quantities Instruments and Devices.
(49CFR173.423) (See Chart 1, page 19)

A Type A package shall not contain radioactive contents with an

activity greater than the following: (49 CFR 173.431)

(a) For special form materials Aj: or
(b) For all-other radioactive materials, Aj.

A Type B(U) .and Type B(M). package shall be used when the

radioactive contents exceed Aj or Aj.

NOTE: "Type B(U) is a-unilateral approved package and Type B(M) is

a multilateral approved package. For Aj and Ay values
see Table 1.

Low Specific Activity (LSA) Materials — Means any of the following:

For uniform mixtures of nuclides, as determined in section 6.11.

Uranium or thorium ores and physical or chemical concentrates of
those ores.

Unirradiated natural or depleted uranium or unirradiated natural
thorium. .

Tritium oxide in aqueous solutions provided the concentration does
not exceed 5 millicuries per milliliter, U

u,": e

Externally contaminated nonradioactive materials may be considered
as low specific activity provided the radioactive contamination is
not readily dispersible (fixed) and the surface contamination is
averaged over 1 square meter and does not exceed 0,000l millicurie
(220,000 dpm) per square centimeter for which the A quantity is
not more than ,05 curie or 0,001 millicurie (2.2 x 10° dpm) per
square centimeter for other radionuclides.

s »

N I3
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ACTIVITY LIMITS FOR LIMITED QUANTITIES INSTRUMENTS AND DEVICES

Nature of Contents

Instruments and devices

Instrument and article limitsl

Package limits

Materials phckage

limits
Solids:
Special form......-.....- 10— Alaooconooo'oo-ooooo-ocoo0 Alooonooooootoo-o 10-3A1
Other fOrmS............. 10- Az;oooooooooooo.oooo:ooooo Az.ooooooooootaan 10-3A2

Liquids:
Tritiated Water
<0.1Ci/1iter.....
0.1 Ci to"1.0 Ci/1
>1.0 Cci/liter....
Other liquids....
Gases:

Tritiumz..l‘O.Qh.....ﬁ.
Special forMeessccoccss
.other forms........‘....

88 2000060000000 000060000600060000600000
8006002000 0000000008000060 0000000 s00e
G 8 0800000000 OOD OO PEOOOPINSEIOEISNOSEDS

10-3A1.....‘.........l......'.....

20 CurieSQoo..000.0..0....0000000.

10_ Al.000000000:0.0..000.00.000oo

10- AZ.....Q...Q..Q..ooooooooooooo

s0sscsa s
Te o s 000 e

LI BN I Y I )

10714, ...

200 CurieS.....
10-2A1. o e
10-2A2‘ e e

1000 Curies

LU I I N )

csescesss 100 Curies
X 1Curie

o0 00O Peoe o .lo-aAz
eees 20 Curies
ceevsvone 10-3Al
sessesce e 10-3A2

1 For mixture of radionuclides see Section 6.9.1

2 These values also apply to tritium in activated luminous paint and tritium absorbed on solid carriers.
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6.13.6

6.13.7

6.13.7.1

6.13.7.1'1

6.13.7.1.2

6.13.7.1.3

6.13.7.1.4

Highway Route Controlled Quantity - Means a quantity within a
single package which exceeds:

1. 3000 times the Ay value for special form radioactive .
material;

2. 3000 times the Ay value for normal form radioactive material
3. 30,000 curies, whichever is least,

Advance Notification Quantity (Nuclear Waste Only)(10CFR71.97)

Prior to transport of licensed material, an advance notification
is required only when:

The licensed material is required by this part to be in Type B
packaging for transportation.

The 1licensed material other than irradiated fuel is being
transported to, through, or across state boundaries to a disposal
gite or to a collection point for transport to a disposal site:

The quantity of licensed material in a single package exceeds:
a. 5,000 curies of special form radionuclides;

b. 5,000 curies of  uncompressed gases of Argon-4l1,
* Krypton-85m, Krypton-87, Xenon-131lm, or Xenon-135; '

c. 50,000 curies of Argon-37, or of uncompressed gases of
Krypton-85 or Xenon-133, or of Hydrogen-3 as a gas, as
luminous paint, or adsorbed on solid material;

d. 20 curies of other non-special form radionuclides for which
Ay is less than or equal to four curies; or

e. 200 curies of other non-special form radionuclides for
which Ay is greater than four curies; and ‘

The quantity of irradiated fuel 1is less than that subject to
advance notification requirements of 10 CFR Part 73.

NOTE: 1. Contact the Chemistry and Radiation Protection
Supervisor or designee if advance notification is
required.

2. For all waste shipments, whether the above criteria
apply or not, ‘notification to Oswego Fire Control in
accordance with the provisions of N1-WHP-2 is required.

~
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Reqixirements for’ Shipping Radioactive Materials.

N O . . )
Whéggrequired’(see Section 6.13.7), prior to tramsport of nuclears:
wasté-outside the confines. of the- licensee's plant, an advancer
notification made in- writing must be sent to- the appropriate
governor- or governor's designee and the director of the-
appropriate Nuclear Regulatory Commission Ingpection and
Enforcement Regional Office. The notification shall be postmarked
seven days prior to estimated departure period (normally 7 days)
or delivered four days prior if sent by messenger. A list of
governor's designees is provided in Table 4 of this procedure and
Table 5 contains a 1list of the Regional Offices. The advance
;oc;;;j).cation shall furnish the following information. (10 CFR
1.

_ Advance Notification (Nuclear Waste oOnly)(10CFR71.97) . s
@.

a. Name, address, and telephone number of the shipper, carrier
and receiver of the nuclear waste shipment.

by 49 CFR 172,202 and 172,203(d).

¢. The point of origin, destination, and arrival at state
boundaries. Also the seven day period in which each of these
are estimated to occur.

d. Provisions for contacting during shipment, revision notice and

cancellation notice. ‘ ‘

6.14.2 General Tranmsportation Requirements (49CFR173.448)

6.14,2.1 Each shipment of radioactive materials shall be secured in order
to prevent shifting during normal transportation conditions.

6.14,2.2 Except as may be specifically required by the competent authority
in the applicable certificate, a package of radiocactive materials
may be carried among packaged general cargo without special
storage provisions, if:

a. The heat output in watts does not exceed 0.1 times the minimum

| .
| b. A description of the nuclear waste in the shipment as required
_package dimension in centimeters; or R
|

b. The average surface heat flux of the package does not exceed
15 watts per square meter and the immediately surrounding
cargo is not in sacks or bags or otherwise in a form that
would seriously impede air circulation for heat removal.

6.14.2.3 Packages bearing labels prescribed in Section 6.14.5 may not be
carried in compartments occupied by passengers, except in those
compartments exclusively reserved for couriers accompanying those

packages.

6.14.2.4 Mixing of different kinds of packages, including Fissile Class I
packages with Fissile Class II packages, 1is authorized in .
accordance with Section 6.14,10, )
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6.14:2.5

6.14‘.2.6

6.,14,2,7

6.14.2.7.1

-

6.14.2.7.2

6.14.2.7.3

o

‘No~' person shall offer for trangportation . aboard a

passenger—carrying aircraft any: single package with a- transport
index: greater than 3.0 or an overpack with a transport index

greater’ than 3.0.. : ‘

&

jNo:gpqrsoﬁ: shall. offer for- tramsportation aboard a passenger

carrying aircraft any-radioactive material unless that material is
intended: for- use in, or' incident to, research, or medical
diagnosis or treatment, or is excepted under the provisions of 49

If an overpack is used to consolidate. individual packages of
radioactive waterials, the packages shall comply with the
packaging, marking, and labeling requirements of this procedure,
and the following: . ‘
The overpack shall be labeled as prescribed in Section 6.14.5
except as follows:

a. The “"contents" entry on the‘label may state "mixed” unless
each inside package contains the same rgdionuclide(s).

b. The "number of curies” entry on the label must be
determined by adding together the number of curie of the
radioactive materials packages contained therein,

c. For a non-rigid overpack, the required label together with -
required package markings shall be affixed to the overpack
by means of a securely attached, durable tag. The '
transport index shall be determined by adding together the
transport indexes of the radioactive materials packages
contained therein.

d. For a rigid overpack, the transport index shall be
determined by-

1) Adding together the transport indexes of the
radiocactive materials packages contained in the
overpack; or

2) Except for fissile radloactive materials, direct
measurements as prescribed in Section 5.6 which have
been taken by the person initially offering the
packages contained within the overpack for shipment.

The overpack shall be marked as prescribed in Subpart D of Part
172 and §173.25(a).

The transport index of the overpack shall not exceed 3.0 for

passenger—carrying aircraft shipments or 10.0 for cargo—only
aircraft sghipments.
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6.14.3 Radiation Level Limitations (49CFR173,441)

6.14.3;1¢.~=Excepb.aawprovided below the radiation level of a package designed:
o foryshipment: under-normal tramsport condition shall not exceed 200:
mreu/hr' at: any point on the external surface of the: package andx:
the%crausporc;index.does not exceed 10.

6.14.3.2° A shipment, which- exceeds the radiation levels above may be
T transported as an exclusive use ghipment if the radiation level at
any time- during transportation does not exceed:

-

200 mrem/hr on the external accessible surface of the package.

2. 200 mrem/hr at any point on the external surface (including
upper and lower surfaces) of the vehicle.

3. 10 mrem/hr at 2 meters (6.6 feet) from the vehicle surfaces
represented by the outer lateral surfaces.

4, 2 mrem/hr in any normally occupied position in the vehicle
except that this provision does not. apply to private motor
carriers when the personnel are operating under a radiation
protection program and wear radiation monitoring devices.

6.14,3.3 The accessible external surface of the package may be 1000 mrem/hr
if the following conditions are met:

~r

a. The shipment is in a closed transport vehicle: ...

b. The package is secured so that its position within the vehicle .
remains fixed during transportation.

‘ c. There are no loading or uﬁloading operations between beginning
| and end of transportation.

6.14.4 Contamination Limits (49CFR173.443)

6.14.4.1 Except as provided below, the amount of non-fixed (removable)
radioactive contamination on the external surfaces of each package
shall not exceed the limits established in RP-3.

6.14.4.2 Upon approval from the Supervisor Chemistry and Radiation
Protection or designee the removable contamination limits may be
extended to the following:

Contaminant Maximum Permissible Limits
pCi/cm? dpm/cmé dpm/100cm?

Beta~Gamma Emitting Radionuclides

all Radionuclides with half-lives less
than 10 days; natural uranium; natural
thorium; uranium=-235; uranium-238
thorium 232: thorium 228 and

thorium-230 when contained in ores or 1072 22 2200
physical concentrates. All other N
alpha emitting radionuclides. 10~6 2.2 220
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6.14.4.2.1 1In the case of packages transported as exclusive use shipments,
the removable radioactive contamination at any time during.
_ transport shall not exceed ten times the levels prescribed above.
(‘mI!’ 6.14.4.2.2

w‘

Transport vehicles which utilize the provisionas of Section> -
6.14.4.2.1. must 'be. surveyed after each use and shall not be
returned: to service until the radiation. dose rate at any
accessible surface is less' than' 0.5 mrem/hr and no significant
removable radioactive contamination present (RP-3 limits or with
supervisory approval, Section 6.14.4.2.).

6.14.4.2.3 Provisions for closed vehicles used only for radicactive material
shipments are provided in 49 CFR 173.443.

6.14.5 Labeling, Marking and Placarding Requirements (49CFR173.444 and
| 49CFR173.446)

6.14.5.1 Unless excepted from labeling by Sections 6.14.6 and 6.14.7.1
each package of radiocactive material must be labeled according to
this section.

6.14.5.2 All markings on packages containing radioactive materials shall
be durable, in English and printed on or affixed to the surface
of a package or on a label, tag or sign; shall be displayed on a
background of a sharply contrasting color; shall be unobscured by
labels or attachments; must be located "away from any other
marking that could substantially reduce its effectiveness and
shall be the right size. (49CFR172.304)

G 6.14.5.3 Each package containing a radioactive material that also meets
the definition of one or more additional hazards must be labeled
as specified in this section in addition to the other hazard
(ie., RADIOACTIVE — CORROSIVE).

6.14.5.4 Each packaged in excess of 110 pounds' (50 kg) shall have its
gross weight plainly and durably marked on the outside of "the

package.

6.14.5.5 The proper labels will then be applied to opposite ‘sides of the
package.

6.14.5.6 ~ Each specification packaging or approved packaging shall be
marked according to the regulations governing the manufacturing
of the package. For example, a specification 7A paekaging shall
have the following marks:

"USA DOT 7A TYPE A" and “RADIOACTIVE MATERIAL" (See
49CFR178.350-3 and 173.24[c])

NOTE: For markings required £for each specification packaging
refer to the proper regulation in 49CFR Part 178.
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6.14,5.8

6.14.5.9

6.14,5.10

»

'3
P

. Each package which conforms to the requirements for a Type A or

Type- B' packaging shall be plainly and durably marked on the
outside of the package in letters at least 1/2 inch (13mm) high
with'the words "Type A" or "Type B" as appropriate.

o -
4Gy -

Each package destined for export shipment must also have "USA” in
conjunction with the specification marking or other package.

" certificate identification (49CFR172.310).

Description of radioactive material labels are as follows:

a. Radioactive White = I Label - It shall be white in color,
with a single vertical -bar on the lower half or the label
that is bright red in color. (See Figure 1)

b. Radioactive Yellow - IL Label --'The upper half of the label

-shall be bright yellow and the bottom half shall be white.
Two vertical bars on the lower half of the label shall be

bright red in color. (See Figure 2)

c. Radioactive Yellow - III Label - It will have the upper

half of the label in bright yellow and the bottom half
shall be white. The three vertical bars in the lower half

of the label shall be bright red in color. (See Figure 3)

The following applicable items of information shall be entered in
the blank spaces on the radioactive material label by legible
printing.

a. Contents - Name of the radionuclides as taken from Table 1
(establish notation 1is acceptable 1ie. 60Co). For
mixtures of radionuclides the most restrictive

radionuclides must be listed as space allows,

b.  Activity -_Units shall be expressed in Curies. For a
fissile material, in weight -in grams or kilograms of the
fissile radionuclides.

C. Transport Index — As defined in Section 5.6.

sopen o

~

~
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6.14.5.11

-

¢ -

The proper label to fix to a package of radioactive material is °

based on: the radiation level at the surface of the package, the
transport. index. and. if appropriate, the fissile characteristics
m, ofi-thes package. The proper category of label to be applied is
detérmined by the following: (49CFR172.403)
RADIATION
LEVEL AT .
TRANSPORT PACKAGE FISSILE LABEL
INDEX (T.I.) SURFACE (R.L.) CRITERIA CATEGORY
TI. =0 .e0ee R.L. < 0.5 Fissile Class 1 White = I
millirem per hour only, no Fissile
(mrem/hr) Class II or III
T.I.< 1.0.. 0.5 mrem/hr Fissile Class I Yellow - II
‘ < R.L< 50 Fissile Class Il
: with T.I,. < 1.0,
no Fissile Class
ITI
1.0< T.I: conee 50 mrem/hr < Fissile Class II Yellow - IIIL
R.L. with 1.0< T.I.

Fissile class I1IX

“nli NOTE 1.

2.
6.14.5.12

6.14.5.13

Any package containing a "Highway Route Controlled Quantity" must
be labeled as Radioactive Yellow III. . :
Refer to Section 5.6 to determine the transport index.

The empty container label (Figure 4) shall be white in color,
measure not less than 6 inches on each side, and printed in
letters not less than ome inch high in black ink. It will not .
have a radiation symbol and empty labels must be placed to cover
old labels that haven't been removed, destroyed or obliterated
from empty packages used for transporting radioactive materials.
Empty containers may be shipped provided they comply with the
following:

1. The surface dose rate does not exceed 0.5 mrem/hr.

2. The internal contamination does not exceed 1000 times
the 1imits in Section 6.14.4.2

3. The external surface contamination (non-fixed) does
not exceed the 1limits in RP-3 or with supervisory
authorization, Section 6.14.4.2.

4, The empty label is affixed to the package according to
6.14.5.5 above. . .

Each motor vehicle, rail car, and freight container containing
packaging® labeled with Radioactive Yellow III label or loaded
with Low Specific Activity materials shall be placarded (Figure 5
& 6)on the front, back, and both sides of the vehicle.
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6.14.5.14

6.14.6

6.14.6.1

6..14.6.1.1

6.14.6.1.2

6.14.6.1.3

6.14.6.1.4

6.14.6.1.5

6.14.6.1.6

6.14.6.2

6.14.6.2.1

6.14.6.2,2

6.14.6.2.3

6.14.6.2.4

6.14.6.2.5

. 6.14.6.2.6

6.14.6.2.7

Each package of radioactive waste must be clearly labeled to )
identify whether it is Class A waste, Class B waste or Class C
waste: as determined in Section 6.10. The label is to be applied
to;theicontainer to be buried, not to the outside of the cask.

’ﬂ.
x
P RETN

Ei%gbted Materials

A%

: Sdmen radioactive materials may fall into a classification of .
being excepted from general packaging requirements except for

shipping papers.

The following are requirements for such
material: ’

Limited Quantities of Radioactive Material (49CFR173.421)

The quantities shall not exceed those amounts listed in Section
6.13.2.

The materials are packaged in strong tight packages that will not
leak any radioactive material during conditions normally incident
to transportation.

The radiation level shall not exceed O.5mrem/hr. at any point on
the external package surface. -

The nonfixed surface contamination on the external surface does
not exceed those in Section 6.14.4.

The outside of the inner packaging shall be marked radioactive.

The package does not contain more than 15 grams of Uranium-235
except as provided in Section 6.14.6.3.

Instruments and Articles (49CfR173.422)

The activity of the instrument or device does not exceed the
relevant limit listed in Section 6.13.2.

The total activity per package does not exceed the relevant limit
in Section 6.13.2.

The radiation level at 10cm (4in.) from any point on the external
surface of any instrument or device does not exceed 10 mrem/hr,

The radiation level at any point on the external surface of a
package bearing the instrument or device does not exceed
0.5 mrem/hr. or for exclusive use 2mrem/hr. .

The non-fixed contamination on the external surface of the
package does not exceed the limits in Section 6.14.4,

The package does not contain more than 15 grams of uranium except
as provided in Section 6.14.6.3.

At least one external dimension of the package is not less than
10 centimeters (4in.).
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6.14.6.3 .

6.14.6.3.1
6.14.6.3.2.

6.14.7,

6.14.7.1

6.14.7.2

6.14.7.3

Articles Containing Natural Uranium or Thorium (490FR173.424)

The outer surface of the uranium or thorium is enclosed in an
inactive: sheath made of metal or other protective material.

vy

THé! conditions. in Sections 6.14.6.1.3, 6.14.6.1.4, and 6.14.6.1.5
al.'emf‘ ,inet'.' ' -

Low Specific Activity (LSA) Materials (49CFR173.425)

Packaged shipments of LSA materials transported as exclusive use
shipments are excepted from specification packaging, marking and
labeling if they comply with the following: (49CFR173.425)

a. Material must be packaged'in strong tight packages so that
there will be no leakage of radioactive:- material under
conditions normally incident to tranmsportation.

b. Péckages must not have any significant removable surface
contamination (Section 6.14.5).

C. The exterior of each outside package outside of the package
must be stenciled or otherwise marked "Radioactive = LSA". .

d. + External radiation levels must comply with Section 6.14.3.

e. Shipments must be loaded by consignor and wunloaded by
consignee from the transport vehicle originally loaded. :

£. . There must be no loose radioactive materiéls in car or
vehicle. :

8. Shipment must be braced so as to prevent shifting of lading

under conditions normally incident to transportation.

h. The vehicle must be placarded with the placards prescribed
in Section 6.14.5.

i. Specific instructions for maintenance of exclusive use
shipment controls must be provided by the shipper to the
carrier. Such instructions must be included with the
shipping paper information. (Section 6.11).

3. Transport by aircraft is prohibited.

Unpackaged (bulk) shipments of LSA materials shall be transported

only in exclusive use closed transport vehicles and shall comply
with 49CFR173.425[c].

Package Requirements for LSA Materials with Greater than Ao
Quantities (10CFR71.52) .

A package need not sati%fy the additional requirements for Type B
packages (1OCFR71.51) if it contains only LSA material and 1is
transported as exclusive use. A Type A package meeting the
requirements of 10CFR71.41 - 10CFR71.47 must be used.
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6.14,7.4 Package Requifementa for ﬁlxed Lading LSA (Non—-Exclusive Use)

8.

b.

Ce

M.

The materials must be packaged in a DOT-Specification 7A, Type A
package....(49 CFR 173.425[a])

"If the material. is. pyrophoric radioactive material it will first

meet the requirements of Section 6.14.8. (49 CFR 173.418)

If the material is oxidizing radioactive material, it will first
meet the requirements of Section 6.14.9., (49 CFR 173.419)

Contamination levels will not exceed those listed in Section
6.14.4,

Radioactive materials will be packaged such that the radiation
level does not exceed 200mrem/hr on the external surface of the
package and the transport index does not exceed 10.
(49CFR173.441)

The general transportation requirements of Section 6.14.2 will
be met.

Each package will be marked with the proper shipping name =
"Radioactive LSA - NOS". (49CFR172.300)

Each package must be labeled with the name and address of the
consignor or consignee except if the package will be transported
by highway and will not be transferred from one carrier to
another. (49CFR172,306)

Each package of radicactive material in excess of 110 pounds in
weight shall have the weight of the package marked on the
outside of the package. (172.310 [a][1])

Type A and/or Type B packages shall be marked with the words
"Type A or Type B" as appropriate on the outside of the
package. (49CFR172,310([a])

Each package having an inside package containing radioactive
liquid shall be packed with closures upward and the outside
package labeled to indicate "This Side Up". (49CFR172.312{a])

Refer to Section 6.14.6 of this procedure to determine the
proper "Radioactive" white or yellow label to apply to each
package.

Each package of radioactive material which contains material
that also meets the definition of another hazard, such as
"0xidizer" or "Corrosive” shall be 1labeled for all hazards
present., (49CFR172.403([e])

Each package will have 2 of the required labels on opposite
gides of the package.
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6.14.8.
6.14.8‘.1-

6.1‘4.8.2

0 6.14.9

6.14.9.1

6.14,10

. _fyrophoriC*Radioactive Materials 49 CFR4173.418

Pyrophoric::radioactive materials, as referenced in 49- CFR 172,101
in;qpantitiea -not: exceeding Ap per package shall be. packaged in
Typ¢§A¢packaginga.which are constructed of materials which will mot.
reac:rnon be-decompoaed by the contents. Contents must be:

P NS
(A

a. In& solid form "and must not be fissile unlesa excepted by

Section 6 14,10,

b. Contained in sealed and corrosion’ resistant receptacles with
positive closures (friction or slip-fit covers or stoppers are
not authorized);

c. Free of water and any contaminants which would increase the
réactivity of the material; and

d. Made inert to prevent self-ignition during transport by either:

1. Mixing with large volumes of inerting materials such as
graphite or dry sand or other suitable inerting material or
blended into a wmatrix of hardened concrete; or

2. By filling the innermost receptacle with an appropriate
inert gas.

In addition to the applicable requirements of 49 CFR 173.24 each
package must be capable of passing the test conditions of 49 CFR
173.465 without leakage of contents,

-

Oxidizing Radioactive Material (49CFR173.419)

Certain oxidizing radioactive materials as referenced in 49 CFR
172.101 and which are not fissile materials and not in quantities
exceeding Aj, shall be packed in suitable inside packagings of
glass;, metal or compatible plastic and suitably cushioned with a

“material which will not react with the contents. Inner packaging

and cushioning shall be enclosed within an outside packaging-of
wood, metal, or plastic. The package shall be capable of meeting
the applicable test requirements of 49 CFR 173.465 without leakage
of contents. For shipment by air, the maximum quantity in any
package may not exceed 11.3 kilograms (25 pounds).

Fissile Radioactive Material

6.14.10.1 Exceptions (49CFR173.453) - Fissile radioactive materials exempted

6.14.10.2

from fissile packaging requirements which must be packaged as
described for non-fissile material are prescribed in 49CFR173.433.

Fissile%CIass I Radioactive Material (49 CFR 173.455[a][1])

Packages which contain fissile material (see Section 5.9) may be
transported in unlimited number, and in any arrangement. This
class does not require nuclear critical safety controls during
. transportaton. A tramnsport index 1is not assigned for the purpose
of nuclear criticality safety control, but the external radiation

> levels may require one.

N
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6.14.10.3.

6.14,10.4

" 6.14.10.5

6.14.11

6.15
6.15.1

6.15.1.1

6.15.1.2

6.,15.1.3

Fissile Class. II Radioactive Matertal (49 CFR 173.455 [a][2])

Packages:-that may be transported. togeéher in any arraﬁgement as

transport: index of .not- less. than: 0.1 and not more than 10.
External: radiation.’ levels: may .require a higher- transport index
number,. These shipments:. require no nuclear criticality safety
control by the shipper during traunsports.

Fissile Class III Radioactive Materials (49CFR 173.403[al[3])

Packages that do not meet the requirements of Fissile Class I or II
and are controlled to provide nuclear criticality safety during
transportation through arrangement between the shipper and the
carrier.

Shipping Controls for Mixing of Fissile Material Packages

Specific requirements for mixing fissile packages are specified in
49CFR173 459,

< Requirements for Shipping with Other Than Commercial Carriers

Carriage by public highway requirements which must be verified to
be met by other than commerical carriers (ie, company vehicle) are
specified 1in 49CFR177. (177.804, 177.807, 177.817, 177.821,

177.822, 177.823, 177.825, 177.834, 177.842, 177. 843 177.854,

177.861, and 49CFR177 Appendix A). . .

Final Radiological Survey

Contamination g

Contamination surveys of the loaded vehicle, transport tractor
vehicle and the loading area shall be performed to insure the
contamination levels are within acceptable limits prior to release.

Obtain a minimum of 25 smears using discs or other smear media from
various external surfaces, including:

a. Cask surfaces (if applicable)
b. Vehicle (or trailer) floor

c. Tractor or cab

d. Vehicle tires

e. Floor or Truck Bay area

Analyze all smears for beta-gamma contamination and at least 25%
for alpha contamination.
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' 6.15.1.4

6.15.1.5

6.15.2
6.15.2.1

6.15.2.2

6.15.2.3

6.15.2.4

. 6.16

6.16.1

6.16.1.1

.
" N =
Rl

Record- the« following. ox. the: Radiatiom Surve&- Log. Sheet:.;:

| a.. .. Datex. andrktimem

Genera]; Jocation: oﬁ smears:.

-

| d. Corresponding naximum contamination beta, gamma and alpha levels

e. Detector instrument:-

Verify from the survey results that the contamination levels do not
exceed the limits set forth in Section 6.14.4.

NOTE: If any of the contaminated levels exceed the limits

established in 6.14.4, DO NOT SHIP, Notify the Supervisor
Chemistry and Radiation Protection or ‘Supervisor Radwaste
Operations.

Radiation Survey

The loaded vehicle and tramsport vehicle shall be surveyed for

beta—~gamma exposure rates to ensure the shipment is within the
limits established in Sectiom 6.14.3.

Note the following on the Radiation Survey Log Sheet:
a. Survey instruments -
b. Maximum contact reading

¢. Maximum 2 meter (6.6 feet) reading

Record the survey data on the Driver Vehicle Survey Form, Figure 8
or equivalent.

Verify from the survey results that the radiation levels do not
exceed the limits specified in Section 6.14.3.

NOTE: If any of the radiation levels in Section 6.14.3 are

exceeded, DO NOT SHIP. Notify the Supervisor Chemistry and
Radiation Protection or Supervisor Radwaste Operations.

Shipping Papers

Description of Hazardous Materials required for RSR (and Bill of
Lading when required. (49CFR172.202)

When shipping radioctive materials and non~hazardous materials in
the same shipment, the manifest description of the contents must
have the hazardous material listed first or entered in color
(highlighted in contrasting color for copies). (49CFR172. 200)
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6. 16 1.2,.,‘ When. shippingva Highwayn Route: Controlled Quantity the descriptiow«-“
of. tha:contents.must.contain the words HIGHWAY CONTROLLED QUANTITY..

»
-3

* f'\,.“. NI

6. 16.1“3“’ Tha.;p:open*«shipping\ name:. of, the hazardoua material preacribed— ing-
490!&1223103?0::490FRl72‘102 or the hazardous materials table musty
bewentered::- irn: the- descriptionx (Seer Table. 6). If the shipment::
containav“hazardousu and. non-hazardous. material, am. (X) must be
entered.in.the HM: column or in- front of the description.

6.16. 1 4- The identification. number: as Specified in the Hazardous Material
Table (Table 6) or 49CFR172. 101 or 49CFR172.102 must be entered.

6.16.1.5 Except for empty packaging, the total quantity of the hazardous
) material covered by the description must be entered, using the
format in the following example.

Example: 2Ci, Radioactive Material, LSA, N.0.S., UN2912
6.16.2 Additional Manifest RSR Requirements

6.16.2.1 Enter the name of each radionuclide and a description of their
physical and chemical forms, if the material is in normal form.

6.16.2.2 Enter the activity of each radionuclide in curies, millicuries, or
microcuries. (Abbreviations as prescribed Table 1 are authorized.)

6.16.2.3 Check the category of label applied to each package.

6.16.2.4 Enter the transport index assigned to each package in the shipment.
bearing radioactive Yellow IL or Radioactive Yellow — III labels.

6.16.2.5 For Fissile Class materials, enter the package class specification
and weight in grams or kilograms of the fissile isotope plus:

a. ‘For packages containing exempt quantities (49CFR172,453) enter

the words "Fissile Exempt”.

b. In a Fissile Class III shipment, enter the notation "WARNING -
FISSILE CLASS III SHIPMENT. DO NOT LOAD MORE THAN *** PACKAGES
PER VEHICLE" (Asterisks to be replaced by appropriate number)
“IN LOADING AND STORAGE AREAS, KEEP AT LEAST 20 FEET (6 METERS)
FROM OTHER PACKAGES BEARING RADIOACTIVE LABELS."

¢c. If a Fissile Class III shipment is to be transported by water,
a supplementary notation shall be added: "FOR SHIPMENT BY
WAIER ONLY ONE FISSILE CLASS III SHIPMENT IS PERMITTED.- IN EACH

HOLD.

6.16.2.6 For a package approved by the DOE or NRC, provide a notation of the
package identification marking as prescribed in the applicable
approval.

6.16,2.7 For export shipments or shipments in a foreign made package,
provide a notation of the package 1dentification wmarking as
prescribed in the applicable International Atomic Energy Agency
(IAEA) certificate of authority.
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" 6.16.2.85 .

(S

'
«

The*RSR may serve as the manifesc or Bill of Lading if it includesa'
all required. information. . In addition to the RSR, a separate Bill

' of Lading:provided ‘by the‘carrier~may be used.

m 6.16.2.9¢"

6.16.3
6.16.3.1

6‘16.3.2

6.16.3.3

6.16.3.4

w 6.16.3.5

6.16.3.6
6.16.3.7
6.16.3.8

6.16.4

6.16.4.1

6.16.4.2

-
- l.
| .\" 218 u" T

If‘nntzprovided:on the' RSR: Form' used,. enter the license number of

the.recipient of each shipment.

NOTE'V; Confirm,with*supervision prior to shipment release that.

1. Recipient's license will allow receipt. of type &
quantity of material to be shipped.

2, The license has not expired.

3. NMPC possesses or has made arrangements to obtain a

copy of the license.

Additional Waste Manifest Requirements (10CFR20.311)

Name, address and telephone number of waste generator.

Name, address and telephone number or name and EPA Hazardous Waste,
Identification Number of waste transporter.

Must also indicate as complete as practicable: physical
description of waste, volume, radionuclide identity and quantity,
total radioactivity and principle chemical form.

Solidification agent must be identified.

If waste contains greater than 0.1% chelating agents, the weight.
percentage and chelating agent must be identified.

Waste Class; Class A; Class B, or Class C must be identified.
Total quantity of H-3, C-14, Tc—-99 and I-129 must be shown.

Must include a certification by the waste generator that the
transported materials are properly classified, described, packaged,
marked and labeled and are in proper condition for transportation
according to Department of Transportation regulations and the NRC.

The following documents accompany each offsite shipment of
radioactive waste, and are explained more fully in N1-WHP-2.
Radiation Survey Log. This form is used to provide a method for
identifying and documenting the results of the radiation surveys.
(N1-WHP-2-11.0)

Radienuclide Analysis Program Result - This is a computer printout

resulting from the gamma ray analysis of the waste product which is
attached to a Spectral Analysis Printout. (N1-WHP-2-15.0)
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6.16.4.5

6.16.4.6

6.16.4.7

6.16.5

6.16.6

.
i
\-i

6 16 44 3 Radioactive Shipment. Record (RSR) - This" form 1s used br the shippex

to record. the- transfer of radioactive material. See Figure- 7 for

Niagara.Mohawk's RSR- form:. When: shipping to a burial. site, use- their--

RSRbform'% (NlrWHP-Z-9 0)
CERe

<

the- regults- of  certain surveys to ensure the. results are below- the
1imits: required: for shipment. (N1-WHP-2-12.0)

Trip Routing Form: — The Trip Routing Form is used to record the route
of the ghipment. (N1-WHP-2-14.0)

Bill of Lading - This form is the official document that identifies
the waste being shipped. This document also gives conditions and
responsibilities for handling and transporting waste. Depending on
who the carrier 1s, the proper Bill of Lading should be used.

(N1-WHP-2-13.0)

Exclusive use instructions - This form gives specific instructions
and controls for exclusive use shipments to the carrier.
(N1-WHP-2-8,0)

Additional shipping papers used or referred to when using a cask to
ship radioactive waste:

a. Cask Certification Document Review Form (N1-WHP-2-5.0)

b. Cask Data Form (N1-WHP-2-6.0)

c. User Check-Off Sheet (N1-WHP-2-10)

d. Certification Statement of Disposal of Enviro Safe M . High
Integrity Containers (N1-WHP-2-7.0)

For shipment to Barnwell, South Carolina burial site, the following
forms are also required:

a. Radioactive Waste Shipment Certification Form (N1-WHP-2-16.2)
b. Radioactive Waste Shipment Prior Notification and Manifest Form
(N1-WHP-2-16.3)

e Burial Site Criteria and License(s)

6.16.7

When shipping to Richland, Washington burial site, these forms are
also used or referred to:

a. Low-Level Radioactive Waste Shipment Certification for
Commerical Generator/Packers and Brokers and Carriers
. (N1-wHP-2-18.2)

b. = Washington Prior Notification (N1-WHP2-18.1)

¢. Burial Site Criteria and License(s)

NOTE: The numbers in brackets represent the section number
in Waste Handling Procedure Number 2. The section
number contains information on filling out the forms,
use, responsibilities and distribution of copies.
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6.17 ~; " Quality~ Cghcfol Requirements Prior to -eaéh' Shipment of Radioactives:..

Materials:. (

49CFR173.475).
RIS A :

T s B’eféf@ﬁ;ﬁéégﬁiﬁ}gahipmenm of any radioactive materials package, thew:. .

shipper r8halls ensure by examinatiom or appropriate test, that =
xy Fiad S -:‘-’\

el DA

e
bR

6.17.1. Thes{:a"&k'ﬁgings.is- proper for the contents to be shipped;

6.17.2; The:f packaging 1is in.' unimpaired physical condition, except for
superfic%alumarka; )

6.17.3 Each closure. device of the packaging, including any required gasket,
is properly installed, secured, and free _of defects;

6.17.4 For fissile material, each moderator and neutron absorber, if
required, is present and in proper condition;

6.17.5 Each special instruction for filling, closing, and preparation of the
packaging for shipment has been followed;

6.17.6 Each closure, valve, or other opening of the containment system
through which the radioactive content might escape is properly closed
and sealed;

6.17.7 Each packaging containing 1liquid in excess of Ay quantity and
intended for air shipment has been tested to show that it will not
leak under an ambient atmospheric pressure of not more than 0.25
atmosphere, absolute, (0.25 kilograms per square centimeter or 3.6
psia). The test must be conducted on the entire containment systen, .
or on any receptacle or vessel within the containment system, to
determine compliance with this requirement;

6.17.8 The internal pressure of the containment system will not exceed the
design pressure during transportation; and

6.17.9 External radiation and contamination levels are within the allowable
limits specified in this procedure.

6.18 Additional Radioactive Material Shipment Information

6.18.1 For special requirements for carriage of radioactive materials by
railway see 49CFR Part 174.

6.18.2 For special requirements for carriage of radioactive materials by
aircraft see 49CFR Part 175,
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6.18.3;
6.18. 4

6. 18.5.6‘ Manm‘ af»‘-’ the:. procedures for- handling. of waste, 1including analysis,- .

6.19

6.19.1

6.19.2

7.0

7.1

7.2

7.3

7.4

7.5

7.6

7.7
7.8

7.9

7.10

. ‘.,;‘}

For- special. requirements: for' carriage " of' radioactive materials by -
vessel see. 49CFR Part 176.

Fbrayspecialm :equirements. for carriage- of radioactive. material by«
puindﬂhighway see 49CFR.Part 177.

w‘."f.n-r T oe

-‘

ssmpling;‘ solidification processes, cask handling, cask loading,.
truck. loading, etc. may be found in. Nine Mile Point - Unit 1 Waste
Handling: Procedures. (N1-WHP). These procedures should be referred
to- in addition to this procedure when a shipment of waste is proposed.

Notification

Notify the Supervisor of Chemistry and Radiation Protection or an
authorized alternate of any problems that cannot be resolved during
the performance of this procedure prior to releasing any shipment.

If advance notification is required (Section 6.13.7) refer to Section
6.14.1 for content and cancelation requirements.

REFERENCES

Code of Federal Regulations, Title 49 — Transportation.

Code of Federal Regulations, Title 10, Part 71 - Packaging of
Radioactive Material for Transport and Transportation of Radioactive
Material under certain conditions.

-

Code of Federal Regulations, Title 10, Part 73 - Physical Protection
of Plant and Materials.

International Atomic Energy Ageney (IAEA) - Regulations for the Safe
Transport or Radioactive Materials, Safety Series No. 6, 1973 Revised
Edition (as amended).

Plant Chemistry and Radiation Protection Manual, Volume & =
(applicable procedures).

Waste Handling Procedures - (N1-WHP) - Nine Mile Point Nuclear
Station.

Radiological Health Handbook.
IE Bulletin 79-19 8/10/79.

Code of Federal Regulations, Title 10, Part 61 - Licensing
Requirements For Land Disposal of Radioactive Waste

Code of Federal Regulations, Title 10,_!Part 20 -~ Standards for
Protection Against Radiation iy

St
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TABLE 1
A, AND A, VALUES FOR RADIONUCLIDES
Symbol of Element and Ay (Ci) Az (Ci) Specific
radionuclide: ., atomic number activity
. (Ci/g)
Tpe Actinium (89) 1000 0.003 72X 10
Bac 10 4 2.2X 10
g Silver (47) 40 40 3.1X10*
Hom,g 7 7 47X 10°
Uixg 100 20 - 1.6X 108
Mam Americium (95) 8 0.008 3.2
MAm 8 0.008 1.9 X 107
YAz (compressed) Argon (18) 1000 1000 1.0 X 10
or uncompressed) *
“Ar (uncompressed) 20 20 43X 107
“'Ar (compressed) 1 1 .
Bas Arsenic (33) 1000 400 2.4 X 10
As 20 20 1.0 X 10°
MAs 10 10 1.6 X 108
TAs 300 20 1.1 % 10*
Ui Astatine (85) 200 7 2.1X 108
Mpu Gold (79) 200 200 9.3 X 10°
Wau 30 30 1.2X 10%
Wy 40 20 2.5 X 10
" 200 25 2.1 X 10
g, Barium (56) 40 40 8.7% 10
13382 40 10 4.0 X 10%
1409, 20 20 7.3 % 10
"Be . Beryllium (4) 300 300 3.5 % 10°
04py Bismuth (83) iy s 9.9 X 10%
gy 10 i0 22X 10°
195} (RaE) 100 4 1.2X 10%
H3pg; : 6 6 1.5 % 107
gy Berkelium (97) 1000 1 1.8 X 10°
g Bromine (35) 70 25 7.1%x10% -
Bgr 6 5 1.1 ¥ 10¢

-----------------------------------------

>
WY,
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.1 % . A, and A, Values ‘for Radionuclides
.: gymbol of Element and A (Ci) A4 (Ci) Specific
' radionuclide atomic number activity
. ¢ (Cifg) .

, e Carbon (6) 20 20 8.4 X 10°

g 1000 60 4.6
45Ca Calcium (20) 1000 25 19X 10*
410, 20 - 20, 5.9 X 108
19%¢4 " Cadmium (48) 1000 70 26X 10°
nsmey 30 30 2.6 X 10°
uscd 80 20 5.1X10*
(o Cerium (58) 100 100 6.5% 10°
141ce . 300 <725 2.3X 10*
143Ce 60 20 6.6 X 10°
14Ce 10 7 3.2x 10t
Mct Californium (98) 2 0.002 3.1
faaa o/ § 7 0.007 1.3X 103
fadaoi ¢ 2 0.009 6.5X 10
¥y Chlorine (17) 300 A0 ‘3.2X 1072
3 . 10 10 1.3X 10° )
#Cm Curium (96) 200 0.2 33X 10} .
*Cm .9 0.009 42X 10
#Cm ¢ 10 0.01 82X 10
#5Cm . 6 0.006 1.0X 10°
oCm . 6 0.006 3.6X 107
%Co Cobalt (27) - 5 5 3.0Xx 10t
(o) 90 90 8.5%X10°
*Meo . 1000 . 1000 59X 10°
$8Co 20 20 3.1 X 10*
“Co 7 7 L1X10
See Chromium (24) 600 - 600 9.2X 10*
13¢s _ . Caesium (55) 40 40 7.6 X 10°
vigg, - 1000 1000 1.0X 10°
1Mmeg ' 1000 10 7.4 X 10
134¢s 10 10 1.2X t0?
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A, Valies -for Radionuélidef_s
Symbol of Element and Ay (Ci) A2(Ci) Specific
" radlonuclide. atomic number : activity
(Ci/g)
1350s Caesium (cont.) 1000 :’253" 8.8 X 107
1%cs 7 7 74X 10° °
e 30 10 9.8 X 10
“cy Copper (29) 80 25 3.8 % 10%
“Cy . 200 25. 7.9 X 10°
Dy Dysprosium (66) 100 20. 8.2X10¢
14py ' 1000 200 2.3 X 10
g, Erbium (68) 1000 25 8.2X 104
Mg, 50 20 2.4 X 10¢
Ismgy, Europium (63) 30 30 2.2 X 10%
1538, 20 10. 19X 10?
I%gy 10 5 1.5 X 10?
18py 400 60 1.4 X 10°
R Fluorine (9) 20 20 9.3 X 107
pe Iron (26) 5 5 7.3 X 104
b 1000 1000 2.2X 10°
Pre 10 10 49X 10*
%Ga Gallium (31) " 100 100 6.0X 10°
“Ga 20 20 4.0X 107
MGa 7 7 3.1% 10
18G4 Gadolinium (64) 200 200 3.6X%X10°
159Gd 300 20 1.1 X 10*
“Ge Germanium (32) 20 10 7.0X 10°
"Ge 1000 1000 1.6 X 10%
3y Hydrogen(1) see T-tritium
18yt Hafnium (72) 30 25 1.6 X 10
oMy, Mercury (80) 200 200 6.6 X 10
97 200 ° 200 2.5 X 10°
Wyg 80 25 1.4 X 10*
“Ho Holmium (67) 30 30 6.9 X 10%
13y lodine (53) 50 50 1.9 X 10%
™
" RP-6 ' =40 January 1984
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" Symbol of Element and A (CD AL(C) Specific
radionuclide atomic number , activity
(Ci/g)
" rag Iodine (cont.) 1000 70 17X 10*
gy . 40 10 7.8 X 104
129 1000 2 1.6X 107
By 40 10 1.2X 10%
1331 7 7 1.1X 107
19 ) 30 .10. L1X10*
3% 8 8 21X 107
135 10 10 3.5X 104
wp Indium (49) 30 .25 42X 108
13mpy 60 60 1.6X 107
tumy, 30 20 23X 10*
nsmy, 100 - 207 6.1X10%
190p, Iridium (77) 10 10 6.2X 104
193y, 20 .10 9.1 X 10°
1940y 10 10 8.5 X 108
h'S Potassium (19) 10 10 6.0 X 10
K 20 10 3.3X 10¢
My (uncompressed)  Krypton (36) , 100 " 100 8.4 X 10°
Mg r (compressed) ‘ 3 3 8.4 X 10*
8SKr (uncompressed) 1000 1000 4,0X to?
85Kt (compressed) 5 5 4,0 X 10?
87K r (uncompressed) 20 20 2.8 X 107
37K r (compressed) 0.6 0.6
e P Lanthanum (57) 30 30 5.6 X 10%
LSA Low specific activity material, see Section 173,403
7y Lutetium (71) 300 - =25 1.1 X 10°
MFP Mixed fission products 10 0.4
Mg Magnesium (12) 6 5.2 X 10%
Mn Manganese (25) 5 4.4 X 108
*Mn 20 20 8.3 X 10°
RP-6 =41 January 1984
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“ Ay and A, Values for Radionu¢lides

~ Symbol of Element and - A (Ci) A, (Ci) Specific

‘ radionuclide atomic number activity

a (Ci/g)
#Mn J Manganese (cont.) ‘5 [ 2.2 X107
Mo Molybdenum (42) 100 20 4.7 X 108

. BN Nitrogen (7) 20 10 1.5 X 10°
BN, Sodium (11) 8 8 6.3 X 103
“Na 5 5 8.7 X 108
BANY Niobium (41) 1000 200 1.1 X 10
Nb 20 20 3.9 X 10*
Nb 20 20 2.6 X 107
“INd Neodymium (60) 100 20+ 8.0 X j0*
g ‘ o 30 20 11X 107
”Ni Nickel (28). 1000 900 8.1 X107
Ny \ 1000 100 0.46 X 10%
“Ni 10 10 1.9 X 107
BNp Neptunium (93) 5 0.005 69 X 107
Np 200 L2584, 2.3 X 108
18304 Osmium (76) 20 20 7.3 X 10°
1910y ‘ 600 * 200. 4.6 X 10%
191 Ma, 200 200 1.2 X 10¢
Mo, 100 20 5.3 X 10%
3%p Phosphorus (15) 30 30 2.9 X 10*
%p, . Protactinivm'(91) 20 0.8 3.2X 104
Dipy 2 0.002 4.5X 1072
Wpy 100 100 2.1 X 104

*210py, Lead (82) 100 0.2 8.8X 10
N2py 6 5 1.4 X 10
103p4 Palladium (46) 1000 700 7.5 X 104
10%p4 100 20 2.1 X 10
Wipm Promethium (61) 1000 26 9.4 X 10°
“%m 100 20 4.2 X 10°
30py Polonium (84) 200 0.2 a.5%10°
W2p, Praseodymium (59) 10 10 1.2 X 10%
........................ P
201py, Lead (82) 20 20 202.7x10%
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N A"laerAz Values of Radionuclides

T —

Symbiol of Elementand Ay (Ci) . A3z(Ci) Specific.
radionuclidec . atomic number actlvity
. : (Ci/g)
3pp. Prascodymium (cont.) 300 .20~ 6.6% 10
Wipg Platinum (78) 100 100 23X 10°
193mpy 200 200 2.0X 10%
 tormpy 300 . 20 1.2X 107
9%y 300 .20 8.8 X 10%
Bip, Plutonium (94) 3 0.003 1.7X 10
Mpy 2 0.002 62X 1072
Hepy 2 0.002 . 23X 10™
Hipy 1000 0.1 1.1 X 103
HIpy 3 0.003 39X 1072
Rz Radium (88) 50 0.2 50X 104
™R, 6 0,5 1.6 X 10%
pa 10 0.05 1.0
3%Ra 10 0.05 23X 10%
“Rb Rubidium (37) _ 30 25- 82X 10¢
b1 30 30 8.1 X 104
/b Unlimited  Unlimited 6.6X 107"
Rb (natural) ¢+ Unlimited  Unlimited 1.8X 107
18Re Rhenjum (75) 100 20 19X 10*
1R, i Unlimited  Unlimited 3.8X 107
18Re 10 10 1.0X 10
Re (natural) Unlimited Unlimited 2.4%X 107
1omph Rhodium (45) 1000 1000 3.2X 107
195Rh 200 25 8.2X 10%
22pn Radon (86) 10 2 1.5 X 10°
Ru Ruthenium (44) 80 80 5.5 X 10%
1Ry 30 25 3.2X 10
195Ru 20 20 6.6 X 10°
%Ry 10 7 34X 10°
¥g Sulphur (16) 1000 60 : 43X 10*
23g), Antimony (51) 30 30 3.9 X 10%
RP=6:-" <43 January 1984
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* Symbol of Element and A (Ci) A3(Ci) Specific
radionuclide atomic number activity
. (Cifg)
1%4gp Antimony (cont.) s 5 1.8 X 10*
1asgy ’ 40 25 1.4 X 103
3¢ Scandium (21) 8 8 34X 10*
47Se 200 20 8.2 X 10%
4Sc 5 s 1.5 X 10
™Se _ Selenium (34) 40 40 1.4 X 10*
Agi Silicon (14) 100 20. 3.9X 107
“ism Samarium (62) Unlimited  Unlimited 20X 107
519m 1000 90 2.6X 10
195m 300 20 44X 10%
g0 Tin (50) 60 60 1.0X 10*
1smg, 100 100
1350 10 10 1.1 X 10*
tsmgy Strontium (38) 80 80 3.2X 107
5p " 30 30 24 X 104
tmg, . 50 50 12X 107
sy ' 100 10 2.9 X 10*
sr 10 0.4 15X 10%
gr 10 10 3.6X 106
9 . 10 10 1.3X 107
T (uncompressed) Tritium (1) 1000 1000 9,7%X 10%
T (compressed) \ 1000 1000
T (activated 1000 1000
luminous paint)
T (adsorbed on 1000 1000
solid carrier)
T (tritiated water) 1000 1000
T (other forms) 20 20
1831, Tantalum (73) 20 20 6.2X10°
116 Terbium (65) 20 10 1.1 X 10*
¥Mre Technetium (43) 1000 1000 3.8X 107
T 6 6 3.2x10%
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TABLE. 1- (Cont)

A and A2 Values for Radronucl:.des

i Symbol of.. Elcmcnt and Ay (Cx) A1 (Ci) Specific

radionuclide atomic number . activity
(Ci/g)
$MTe Technetium (cont.) 1000 200 L5 X 10* : .
Te 1000 400 14X 107
bl 100 100 52X 108
PTc ‘ 1000 25 1.7X 1072
e O Tellurium (52) 1000 100 1.8X 10*
lamie 300 20- 40X 10*
i ) . 300 20 2.6 X 106
12301, 30 10 25X 104
1397, 100 - 20. - 20X10°
1imre 10 10 8.0X 10°
1331¢ 7 7 3.1X 10¢
Wy Thorium (90) 200 0.2 32X 104
By ; . 6 0.008 8.3 X 10%
Doy, 3 0.003 19X 1072 ' ‘
Bith " 1000 25._ 53X 10°
Py Unlimited  Unlimited 11X 1077
DATh . ‘10 10 2.3X 104
Th (natural) Unlimited Unlimited (see Table VIII)
Th (irradiated)® |
won Thaltium (81) 20 20 5.8 X 10%
2in 200 200 2.2X 10°
e ¢! 40 40 5.4 X 104
2047y 300 10 43X 10°
1070, Thulium (69) 300 40 6.0 X 10°
i, 1000 10 1.1 X 10°
Boy Uranium (92) 100 0.1 2.7 X 10*
My 30 . 0.03 2.1X.10 : .
=y 100 0.1 9.5X 107 '
™y 100 0.1 62X 10° .
usy - 100 02 21X 10

By 200 0.2 6.3X107¢
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AT and A, Values for Radionuclides -

" TABLE I' (Cont) ° -

-
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Symbol of-. _ Element and A (Ci) A1 (Ci) « Specific
radionuclide atomic number activity
(Cilg)
zuu Uranium (cont.) Unlimited Unlimited . 33Xt
U (natural) Unlimited  Unlimited (sce ,:.4;5.434‘)
v (enriched) <20% | Unlimited  Unlimited (see .- 17:.', “;-4‘.34?
‘ 20% or greater 100 0.1
U (depleted) Unlimited Unlimited (see 73173.434)
U (irradiated)®
oy Vanadium (23) 6 6 1.7X 10¢
18y Tungsten (74) 200 100 5.0X 10°
My 1000 :25 9.7X 107
19y 40 20° 7.0 X 10°
1376 (uncompressed)  Xenon (54) 70 70 2.8X 10*
13%%¢ (compressed) s 5 2.8X 10*
3Mye (compressed) 10 10 1.0X 10%
131Mxe (uncompressed) 100 100 Lox10°
'¥Xe (uncompressed) 1000 1000 1.9X 10°
139% ¢ (compressed) - 5 5 1.9 X 10°
135%¢ (uncompressed) 70 70 2.5 X 10°
135%e (compressed) ’ 2 2 25X 103
wy ° Yttrium (39) 20 20 4.5X 10 .
oy 10 10 2.5 X 108
smy 30 30 41X uﬁ
Ny 30 30 2.5 X 10*
2y 10 10 9.5 X 104
By 10 10 3.2X10°
16%9vy Ytterbium (70) 80 80 23X 10%
"vb 400 25° 1.8 X 10°
¢Zn Zinc (30) 30 30 8.0X 10°
omz, 40 20 .3X 108
“Zn 300 20 "5.3X 107
fr A Zirconium (40) 1000 200 3.5Xx 107
4] 20 20 2.1% 10
972c 20 20 20X 10°

RP-6
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A1 and: A2- values- for radionuclides commonly shipped from Nine Mile--
Point Nuclear: Station.

"'N\
.

Radionuclid&:« .

Americium: =~ 241

Antimony -~ 124

Cesium - 134
Cegium - 137
Cobalt - 58
Cobalt -~ 60
Iodine - 131

Manganese - 54
Plutonium - 239
Strontium - 90
Uranium - 235

* RP~6

" TABLE 2

Ay (C1)

8
5
10.
30
20
7
40
20
2
10
100

=47 January 1984

Aor(C1)

0.008
5!

10

10

20

7

10

20
0.002
A

o2




Radionuctides

Ba~14Q:-
c-12.
Cmn—-242
Co—-58
Co-60
Cs-134
Cs-137
H-3 -
I-129
I-131

WATTS/CIL Conversion Factors

TABLE 3

Watts/Ci’

6.16 E-3

2.97 E-4
3.66 E-2
1.37 E-2
1.67 E-2
7.23 E-3
6.93 E-3
1.19 E-4
1.13 E-3
5.75 E-3

RP-6

Radionuclide

La=140
Mn-54
Ni-59.
Ni-63
Nb-94
Pu~241
Pu-242
Sb-124
Sr-90
Tec~99

=48 January 1984
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~TABLE 4 "
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Beaty,
65102,'(314) 751-2321. After hours: (314) 751-2748.
Mr, Larty Uoyd, Chiel, Occupatonel Health Buresu, Depariment of MHealth & Environmental Sciences, Room A113, Cogawel
Bidg., Helena, MT 59620, (408) 449-3673.

4/&/; s
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5. INDIVICUALS BECEIVING ADVALCE NOTIFICATION OF NUCLEAR WASTE SHIPMENTS
L]
Sttes j Pa 71 ‘ . Part 73
Alsbama.. ... - s wen) Col. Byron Prescott, Dvactor, Alabama Department of Pubkc Safoty, P.O. Box 1511, Montgomery, AL 36192-0501, {205) 832« | Same.
5069.
Alagks, .. [E— 2 :-dwd A. Neve'. Commessonee Ataske Dvpattment of Eavwonmontal Cm,uvauon Fouch 0. Juneau, AX Y9411, (907) | Sarme.
465-2600.
Arzona ... . . « =] Chartes F. Tualord, Owectdr, Arizons Rwu-on Roquiatory Agency, %25 South S2nd Sticet, Swile 2, Tempe, AZ 85201, (¢02) | Same,
2554845, Alter howrs* (602) 1984682,
A3 v e weea] B F Wikson, Ovector, Racdaton Coauot ana Emergency Managemdt Programs, Aansas Dopirinont of Hadith, 4815 Wust | Same
Murkham Stroet, Littte Aock, AR 72201, {501) 661-2301. Aler hows: (S01) 6612136 or 6512000
Calforres. ,, , . & weno] E. E. Kynastcn, Cwet, Caktored 1aghway Pavor, P.O. Dox 898, Ssziamento, CA 95804, (016) 445-8211.. . +.cvre i veee + oo | Same.
Crloraue, 2o von] Captain John Cafishan, Gricor in Chargo, Stalt Services Branch, Colorsdo State Petrol, 4201 € Arkansas Avenue, Donver, | Same.
CO 80222, (303) 757~9422.
Concocicut «cwmen| The Honorsbie Standey J. Pac, Comniasioner, Degartmem of Envwonmental Protuzton, State Otfice Buidng, 185 Cap-iit | Same.
. Averwe, Hartlord, CT 06106, (203} $£6-2110,
Delaware, | Honry Jamos Oecker, Sucretary. Oepartment of Pudhe Ssfety, Mgnway Adminsuaton Budding, P.O 8ox 818, Dovar, DE | Same
19903-0818, {302} 7364321,
Flonda., . . | Walklace Jotwson, Public Health Physiast Supervisor, Department of Heatth & Rohaddtative Secrcer Radiclogcal Haath | Same.
Senices, P.O. Box 15490, Oriando, FL. 32858, (004) 299-0580,
GOOMGS. + 3 s KO M. COpeland, Director of the Office of Permds and Enforcenent, Georgia Oepanment of Trnspodats.f, Y40 Vwgtia | Same,
Avenve, Hapewde, GA 30354, (404) 658-5433,
Hoawaii, ., .4 Goorge R, Anyoshi. Governor, State of Hawai, State Capitod, Honokuhu, M §6813, (608) 548-5420 « i Same,
daho. Robert 0. Funderburg, M Raadation Controt Section, O t of Health & Weitare Division of Envicorment, 450 W, | Same.
State, sm Floor, Statshouse, aorn. 10 83729, (208) 334-4107. Atter houx: (208) 362-5260,
[0, SO T Gag Wright, Acting Director, itinois Department of Nuciear Safety, 1035 Outer Park Drm Sth Floor, Springfieid, L. 62704, | Seme
17) 548-8100. .
Inctana, Jomr.m&pmmmwﬁmsaummsm-oumaum\ooraom" te Avenus, Ind a8, IN | Same.
48204, (317) 232-85248 (24 hours).
lowa John 0. mm OMoootOus(wSoMe« Moowrsutc Office Bulding, Des Movnu.umw (515) 201-3231.....} Same.
Kansas Lecp H M L.PLE, A Radiclogical Systems, The Adjutant General's Department, Divition of Emergency | Same.
. . WP.O.B«O-&O Topeka, KS 66601, (913) 233-9253, Ext. 321,
Ki Y e Ooriekt . Hughes, Sr., Supervisar, Redistion Control, Department for Health Services, 275 East Main Strest, Frankiort, KY | Same.
M 408213.{502) £64-3700. i
Louisk - Col. Grovee W. “Do™ Ganison, Hesd, Louisians Stte Police, 265 South Foster Orive, P.O. Box 65614, 8aton Rouge, LA | Seme.
R 70898 (504) 925-0112.
' Maing John Brochy, Director, Bureau of Ol and Hazardous Materials, Department ot Envi tal Protection, Stateh Station | Same.
. “ 17, Kugusta, ME 04333, (207) 289~2651 or (207) 773-8401.~ "
Meryland e uzm G. Lough, Chisd, Field Oparations Burssu, Maryland State Pofice, 1201 Reistersiown Road, Pikesvite, MO | Same.
' 1 1) 486-3101.
M huselts Robert M. Hakiesy, Director, Radation Control Program, Massachusstts Department of Pubkic Hearn, Room 770, 600 | Same.
Washingh ton, MA 02119, (637) 727-8214. . ‘
Mictigan. m&nm,wc«mom Opergtions Division, Michigan Department of State Pofice, 714 S "Harrheon | Same.
Road, sAst Laneining, Mi 48823, (517) 337-8100.
My WM.LMWMMMMEWW.BSSWWMSLMMNSMS& Same.
. (312 Msa.mm-:(cm 778-0800.
Mississipopl James' €. Maher, Dicector, k op GINKY Manag Agency, P.O. Box 4501, Fondren Station, Jackson, MS 39218, | Same.
(601) 354-72000
Missourd Wi , Cirector, State A Agency, 1717 industnal Orive, P.O. Box 116, Jefferson Clty, MO { Same.

ministrator,
Emargency C
pastment of JMitacy Atfairs,

Gudch, Helena, MT 59620,
(408) 449-3034,
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Neb cot“ ;mmsw«mmumsnmmmwo Box 94907, State Houss, Uncoln, NE 68509, (402)
A71-2408 or (402}, 4T1-4548,
Nevad Johny, Vaden, " Hnmuwdmocuumt‘ Health Protoction Services, 505 East Kinkesd
. shqcnmm.umaw.wesm.muum.
New Hampahirgee e ___| Ditne Toftt, Raciaton Cortrol mmawwmammmmmmwwmam
-  Drive, Conicord, NH 03301, (603) 271-4588.
Now Jorsey.. Frank Cosoltta, Ac¥ng Dureey mdmmmmmnmrmmmwum)m_
New Nex Aphonea A, Topp, Jr., Chiet, Raciation Protection Bursau, E ot Division, Health and
. Departmant, P.O. Box 968, Santa Fe, NM 87504-0068, (503) 9640020, cx'.279 ARter hours: (505) 827-0322,
New York Donald ‘A Devit;, Director, Disaster mmmammwuwummmmm
+ State Camous, Abany, NY 12226, (518) 457-2222,
North Caroling Lt. Walter i, Chapman, Operasions Otficer, Nocth Carolina Highway Patrol Headquarters, P,0. Box 27637, Raleigh, NC 271811,
(919) 733-4030. After hourss (919) 733-3361.
Korth Dakota mnmmmawWMMusmowmdummow
» Avenue, Biamarck, ND 58501, (701) 224-2348. .
Chio - Jmm““)r;.”_ v'msr Nuciess Preparedrens Officer, Disaster Services Agency, 2025 Gramslle Roed, Worthington, OH 43085,
. T187.
Okdshomse. }NMMW.M.N Commissioner of Pubiic Safety. Okithoma Department of Pubic Safety, 3600 N. Esstemn
" Avenus, OKdahoma City, OK 73111, (405) 424-4011.
M——__Mw.cmmw&wwnmmmo‘pmdew 102 Labor & Industries Building,
— Salem, OR 97310, (509) 378-8469.
Pennsylvani K R.l Dicector ot and Recovery, Pennsylvania Emotgcmy Management Agency, B-151 Transporta-
and Safety Bu\dng. Hvﬂsburg PA 17129, (717) 783-8150.
Rhodolm._................\ﬂﬂlunk“' MolocCuﬁon.ommo(PubﬁcUamdeaM 100 Crange Street,
leldm Rt ozooo. {401) 277-3500.
SOUth CarOIN e e Heyward G. Shesly, Chisf, Burosu of Radiclogical Health, South Carokina Dopartment of Health and Environmental Control,
2600 B&l Street, Cotumble, SC 20201, (603) 758+7808. After hours: (803) 7585531,
South leot'l-- —] Guﬂ«m DMsion Durector, Emergency and Disaster Services, Capitol Buiding, Basement, Plene, SO 57501, (605)
T J.A.auccmhmoﬁwm:.Mlono«maom-wmum.mpmmmam-cmnmmmmlm..u.
Ters &m Nnhvi‘b. TN 372!9 (615) 741-7812
5 T R S— ., Texss Dep ot Health, Bursau of Radiclogical Health, 1100 West 49th Street,
N.n&\ TX 78758, (5!2) 635-7000. !
Utah Du(sr;l M. Warren, Dector, Buteau of Radiabon Control, 150 W. North Temple, P.O. Box 2500, Seit Lake City, UT 84110,
1) 5&-—8134. -
Veemor Paul Phitbrook, Vermont Dept. of Public Sslety, ¢/o State Admimstration Bidg., 133 State Street, Montpeser, VT
. 05602, (&02) 828-2144,
Virgic | N McTague, Office of Emergancy and Energy Services, Cperations Ovector, 7700 Mdtiothian Tunpke, Richmond, VA
W 23238, (804) 323-2300.

West Veginia. . s ses 1t svcoran]

Wisgonsna ... L.,

Wyomng. . « .. o gem
Onstnct of Columbia.. , “nol
Puono RicO. e o [Ope—
GUAM it iie b 1 vroiomess m 4 soone o

Trust Tomtory of the Pacific
Isfandgs,

Viegin lttands....

Amerdcan Samoa

A e @ gl vanes

00 areen meswe m wunsad

| Carol Z. Hemersbach, Administrator, State of Visoonsin/Oivision of Emargoncy, Govornment, 4802 Sheboygan Ave., Room

Nicholag D. Lewis, Chairman, Energy Fagiity Site Evaluation Council, Mat Stop PY=-11, Olympla, WA 98504, (206) 459-8490......
Coctt H. Russeh, Director, West Vegnia Otfice of Emergency Sonicos, State Capiol Bulding, Room EB8-80, Chardeston, WV
25308, (J04) 3485380,

99A, P.O. Box 7085, Madison, Wi 51707, (608) 268-3232,

Thomas A. Schell, Wyomng State Liaison Officer, Radiologicsl Muann Servicos [Hesiih and Modal Services), Hathawey
Building, Chayenne, WY 82002, (07) 777-7956. Atter hours. (207) 777-7244,

Hebont T, Weod, Ph. D.. Acung Deputy Buresu Ctnel, BCHS, OESQA, Depaniment of Enwonmontal Secvces, 41§ 12th
Street, NW,, Room 314, Washngton, OC 20004, (202) 724-4313, After rows: (202) 52943349

Podro A. Gelabert. Chawxman, Govronmentsl Qualty Boara, PO 90r 11488, Santurce, PR 00910, (80Y) 725-&096 or (809)
725-5140,

Paul M. Cavo, Governor of Guam, Oifice of the Govemor, P.O. Box 2950, Aguna, Guam 96910, 472-8931 or 472-8939.

Acting Deputy High Commissioner, Trust Temtory of the Pscific 1slands, Saipan, CM 96950, S6:0an 9741 e ccmommrn =

Honorable Juan Luis, Gavemor, Gavernment House, Chartotte Amake, SI. Thomas, Virgin Istands 00801, (809) 774-0001 ....-..
Honorsbie Peter Colaman, Governor of Amencan Samos, Temtonal Capitol, Paqo Pueo Amencan Samoa 98799, 633-!"6--

P

2w

Commonwealth of the North.
om Manana Islencs,

Nicoles M. Gu . Oirector, Dep t of Natural Resources. Commonweslith of Northern Mananss Government, Sapan,
CM 96950, 17125 or #7126,

- ea .
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:-Unm STATES NUCLEAR REGUATORY COMMISSION REGIONAL OFFICES

Addreas

ooy &

| USNAC, Office of inapection and Enforoe

NRC Operstons Center (vie NAC Operaior) (201) 492-7000
oo & ment, Washington, 0.C. 20334, (FTS) 492-7000
Connecticg, Ovleware, Dlotrict of Colunbile, Maing, Marylend, | USNAC, 631 Park Averne, King of Prusels, | (215) 337-8000
Messechusetts, New Hempehire, New Jersey, New York, PA 19408, (FTS) 468-1000
Permeyivania, Rhode lvand, and
* Regions &
Asbeme, Floride, Georgia, Kentucky, Misslasippl, North Cercls | USNAC, 101 Marletta 3L, Sulte 3100, Al | (404) 227-4503
., na Puerte Ploa, Bouthy Corotne, Tennousce, the Vg |  lanta, GA 20003 (FTS) 2424503
Region Rt o
Ninole, Inchenm, lowe, Mchigas, Minnesots, Masour!, Ohla, | USNRC, 709 Roosevolt Road, Gien ERm, | 312) §32-2500
mmmu- . K. 60137, (FTS)} 384-2500
M.MN“ Kiaha, Kaneas, Louisiane, Montena, Ne- | USNAC, 611 Ryen Plars Orive, (817) 660-8100
Suite 1000, TX 76102
“‘*‘r “‘*tmr““ Dehota, Oklshome, Soudy Assngton, (FTS) 726-8100
Region IV Floid Otfice USNRAC Region IV Uranum Recovery (303} 234-7222,
Fiald Otfice, 720 Simms Svest
P.O. Box 25325, Donver, CO 80225, (FTS5) 234-7232
MMMMMWM USNAC, 1450 Maria Lane, Wairnt Creoh, | (415) 943-3700
Trust Tarritortes, and Washingion, CA 94506 (FTS) 483-3700
'Faul‘mbmww Colorsdo—V,
Acsuammc«tm lol\;onhg Akarsas—R, y

DM-JI. Texaa~V, Utah—V, Wyaming—V.

othe
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TABLE 6

HAZARDOUS MATERIAL TABLE

(1] e BA) (4) N (%) m
] Packaging Maxdmum net quantity in Waler shipments
Hazarious materiay Labekel . O packsge
Gescripions Hazwrd dase . ienticetion aumber foqui Specific  Passenget Cargd  Poe- Other
proper sheoping e nol Excep- Voo
e wosphed  tors NI oy Capoony  ves ook oSl ot
" Redoactve matedal,  Racosctve Material—.. UN20OS ~ Ervpdy 113427 X 12 12

ompty packages, - ) . ve -
Radoactive material, Radoactive Materdalee. UN2OIS e Radicaciive_.. 17T3.453 173417 12 1.2

fesle, nO.S. N N . " . -t
Racosctive matedial, Radoeciive Matedad........ UN2O14 None 173422 12 12

syuments and . ' 173.424 .
Racsosctive materdal,  Radosctive Matedel UN2910. — - 173421 12 12

rnited quantity, , .

M‘- ° - ° L]
Racosctive material, * Rackoactive Material UN2912 Radosctive—. 173.421 173,428 L1200 2 -

Tow s0eciic achvity . . 173422 ..

arLSA nos. . 173424 ‘ . ..
Redoective meterial, Radcactive Maledgl UN2082 R&doodvo.. 173421 173415 - 12 12—

e 172422 173418 .
. -~ ‘73.‘2‘ .

Radosctive material, Radoactive Materdal . UN2OT . RaGOactive., 173.421 173418 12 12 -

speciel form, noS. - 173422 173418
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"2 “TFIGURE 5 - PLACARD -

B

. ~DIMENSIONAL SPECIFICATIONS FOR RECOMMENDED

PLACARD HOLDER
e
\,
Legend . /L !_/ \\..._._.-.x‘
in. mm, | ]

14 6.3 3/16" Opening =

3 9.5 | +-10 3/4" Opening+] ne"

12 127 Opening

3/4 19

1172 38

23/8 60 1/4" on all

25/8 67 4 sides

23116 55

25/16 58

21316 7
103/4 273, A SECTION A-A
121/2 317

Note: Round to
nearest mm,

N
) f A
2 56" Min. */
‘R 2 13/16” Max.
v 3/4” R
5" Ref

2 5/8" Max.
2 3/16" Min .
* 1/2" Max,
r 12" Max

Placard Outl.=e

FIGURE 6 PLACARD HOLDER SPECIFICATIONS

RP~6 .55 January 1984
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.FIGURE 7 °

Niégara Mohawk- Power: Corp.. Date:
P.0. Box 32 RADIOACTIVE )
Lycoming,.. NY 13093%~", ° SHIPMENT. Ship Via:

. .t O RECORD Name: .
Contact: . = Address: -
Phone: w .

or: Phone:
Phones:: EPA HW ID No.
To: LIMITED QUANTITY [/
- RADIOACTIVE - LSA / 7
RADIOACTIVE WHITE I [~
License No: RADIOACTIVE YELLOW II / [/ T. INDEX
From: RADIOACTIVE YELLOW III /7 T. INDEX
OTHER: ” T. INDEX
PLACARD REQUIRED YES O NO O
License No:

] CONTAINER

i RADIATION RADIATION LEVEL

iMATERIAL LEVEL CONTAMINATION

(IDENTITY AND RADIO |[FROM AT AT LEVEL

CHEMICAL FORUMLA) |ACTIVITY | NUCLIDE MATERIAL |TYPE SURFACE 1 METER | dpm/100 cm2

{
1
1
RSLS ° DATE: TIME: BY:
TOTAL ACTIVITY _NO
WASTE CLASS APPROVAL:
A B C This certifies that the transported materials are properl
(n] a a classified, described, packaged, marked, and labeled and
are in proper condition for tramsportation according to
VOLUME: the applicable regulations of the Department of Trans—

SOLIDIFLCATION AGENT:

% CHELATING AGENT:

UN IDENTIFICATION NO:

portation and the Nuclear Regulatory Commissiom.
X
Supervisor Chemistry and Radiation Protection

RP-6 =56 January 1984



VEHICLE SURVEY FORM FIGURE g

CUSTOMER: ' DATE:

¥ . \\
Survey Results: at positions indicated by “X“: ) . ‘
" ALL READINGS IN MILLIREM/HOUR

in occupied positions

at 2 meters

X
at contact®*
X
2 meters X at contact¥* X . X at contact® X at 2
: . meters
. : : ®
X X X X
X
MAXIMUM PERMISSIBLE VALUES
at contact¥
10 at 2 meters
*Uncorrected X 200 at contact®*
2 in cab
at 2 meters ’
INSTRUMENT NUMBER
TRACTOR NO. TRAILER NO.
TECHNICIAN DATE

RP-6 - _57 January 1984y REISSUE
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BATCH #

. DR ; : SHIPMENT #

LAY - 2

- e SAMPLING' DATE

‘ﬂl@, P SN JATTACHMENT'L -, |

Waste Shipment Radionuclide Summary Sheet — Dewatered Waste

-
"

€ Tanives

Column A Column B Column C
Gamma Isotopic,
Isotope Deter— Tritium and Radionuclide
(or Para- mination | Grossxresults Scaling IsotopeifScaling Summary
meter) Method |. (uCi/ml) (or Parameter) Factor Ci/ml nCi/g
Co—60 i .
Cs—-137 i .
Cs-134 i .
Mn-54 i
Co-58 i
i
i
i
Teitium c
Gross =< i
Cmn-242 s Gross =<
Cm—-243, 244] s . Grosse<
Am—-241 [ Gross =<
Pu-238 S Gross =<
Pu-239 s Gross =<
TRU ] Gross =<£
Pu-241 s Gross «~<
C-14 S Cs—-137
Te-99 s Cs=137
1-129 s " Cs=137
Sr—-90 s Cs—=137
Ni-63 s Co—-60
( Jowast:e)final = g/ml
*nCi/g
i= gamma isotopic analysis .
s= gcaling Technician / Date
c¢= calculation gy

Supervisor / Date

NOTE: Attach b, isotopic report, Water Content Determination Worksheet, Gross oC

@ Analysis Results,

RP-&/N1-PSP-14 _53 January 1984




-
g~

]

\ATTACHMENT .1 (Cont.)

BATCH #

SHIPMENT #

SAMPLING DATE

Waste: Shipment-Radionuclide Summary Sheet — Solidified Waste

»

Column Ao

Column A, - Column B Column C
Volume/Weighe. .
Uncorrected Gam=~ {Volume/Weight
Isotope |Deter-— ma Isotopic,Tri-~ |Corrected Scaling Radionuclide
(or Para- |mination |tium,Alpha re-~ Results Isotope or] Scaling Summary
meter) Method sults (uCi/ml) (uCi/ml) arameter)| Factor {uCi/ml| nCi/g
Co-60 i
Cs-137 i
Cs-134 i
Mn-54 i
Co—-58 i
i
i
i
‘Tritium c
Gross o/ i * *
Cm-242 s Gross <&~
Cm-243,244 S Gross &
Am-241 s Gross /£
Pu-238 s Gross /&
Pu-239 S Gross 4
TRU s Gross £
Pu-241 s Gross of
C-14 s Cs—-137
Tc~-99 s Cs—-137 il
I-129 s Cs-137 ]
Sr-90 s Cs—137
Ni-63 s Co—-60 i
WCF =
VCF =
(fwaste)final = VCF x (_f“waste)initial
, WCF
= x( ) g/ml
*nCi/g
i= gamma isotopic analysis Technician / Date
s= scaling ’
¢= calculation Supervisor / Date

NOTE:
Analysis Results.

RP-6/N1-PSP-14 _59 January 1984
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ATTACIMENT 2

SHIPMENT PREPARATION WORKSHEET s

(1) (2) (3)___(%) (5) (6) (7) ;. (8} (9) __(10),(11) (12) (13) (14) (15) (16) } (17) (18)
Huclide Total | Fracd Nuclide Nuclide A < 0.05 1.00A2» 0,05 A» 1.0 Watts |Ci x Watts
uCi/ml ctivity Abun jActivity Activity] Ay Aj CL 1 APGy | Az [BY APGy A2 Ci | APG3 ci ct
(nCl) {(aCi) Curies Ay | (=Ci) Ar (nCi) Ay | (=Ci) .
52 ga gn
2-___ 2 -_____—_ é--_--_ — 2 - é' -__ -_-_—-
. MAXIMUM PERMITTED -
- . CASK CERT.
£.(9)+(12)+(15)= <1?  __yes _ no £10) + 2(13) + £(16) = <17 ___yes no )
0.0001 0.UUo 0.3
+

RP-6 =-bu" January 1984 REISSUE




ATTACHMENT 3

WASTE CLASSIFICATION WORKSHEET - A

(SR, FS, CW)

(1) (2) (3) (4) (5) (6) (7) (8) (9) _ (10) (11) (12) (13) (14)
61.55 |[Nuclide | Class |Class A] Class [ Class C | 61.55 |Nuclide | Class | Class A| Class |Class B] Class | Class C
Table 1|uCi/ml A Factor C Factor 'l Table 2|uCi/ml A Factor B Factor c Factor

Cc-14 .8 8 H-3 i 40 ! N,L. N.L. ‘| - <

c-142 8 80 Co-60 700 N.L. *N.L.

Ni-592 22 220 Ni-63 3.5 70 700
Nb-942 .02 .2 Ni-632 35 ' 700 '7000
{
Tce-99 3 3 Sr-90 .04 v 150 7000
1-129 .008 .08 Cs-137 1 Ve 44 4600
T1/2 '
Pu-241b 350 3500 < 5y 700 ! N.L. N.L.
Cm-242b 2000 { 20000 E
TRUDP 10¢ 100¢
s ath .
3 -
WASTE TEASS——
NOTES: WASTE SHIPMENT NO,

(a) activated metals only BATCH NO,

(b) express as nCi/gnm DATE
(c) total of transuranics listed RSLS

TECHNICIAN
Nao limit .
RP-6 ~-61 January 1984



ATTACHMENT 4

WASTE CLASSIFICATION WORKSHEET — B -

- (DAW) _

(1) (2) 3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) . (14) (15) (16)
61.55 Nuclide | DAW Conc Class A Class C 61.55 | Nuclide | DAW Conc Class A Class B . Class C
Table 1| mCi pCi/ml A |Factor C |Factor |Table 2| mCi uCi/ml A Factor B |Factor C Factor

c-14 .8 8 H-3 40 N.L. N.L.

c-142 8 80 Co-60 700 N.L. N.L.

Ni-592 22 220 Ni-63 3.5 70 700
Nb-942 .02 .2 Ni-632 35 700 7000
Te~99 .3 3 Sr-90 .04 150 7000 -
I-129 .008 .08 Cs-137 1 44 4600
T1/2

Pu-241b 350 3500 <5y 700 N.L. N.L.
Cm—-242b 2000 20000
TRUD 10¢ 100¢

- WASTE CLASS
NOTES: WASTE SHIPMENT NO.
(a) activated metals only BATCH NO.
(b) express as nCi/gnm DATE
(c) total of transuranics listed RSLS

TECHNICIAN

N.L. no limit '

RP-6
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DATE

RSLS #

ATTACHMENT 5 | .

RADIOACTIVE MATERIALS CLASSIFICATION WORKSHEET

1. Does the material qualify as fissile (Pu-238, Pu-239, Pu-241, U-233,
U-235) (Section 6.13.1)

exempt quantities per section 6.13.1.1, proceed Step 2
no, proceed to Step 2

yes and not exempt, contact supervision for further instruction

2. Does the material qualify as a limited quantity (section 6.13.2)

yes, ship as limited quantity
no, proceed to Step 3

_ NOTE: This calculation need not be performed for shipments obviously
far above limited quantity (i.e. radwaste shipments).

3. Is the curie content (column 6, Shipment Preparation Worksheet) for each
nuclide less than Aj (special form only)?

yes,
a) ship as Type A (Section 6.13.3) or ‘
b) for mixed radionuclides, proceed to Step 5
- no, ship a Type B (Section 6.13.4) and evaluate as a Highway

Route Controlled Quantity, step 7

not applicable, proceed to Step 4

4., Is the curie content (column 6, Shipment Preparation Worksheet) of each
radionuclide less than the Ay (normal form only)?

_Jes,

a) single radionuclide, ship as Type A or

b) single radionuclide, proceed to Step 6, LSA
determination

¢) mixed radionuclide, proceed to Step 5

no, proceed to Step 6

Hopre 4

5. Summation of F values less than 1? (See Section 6.9.1)

yes, determined in Section 6.9.1.1, ship as Type A or LSA
no, proceed to Step 6.

L

RP-6 -63 January 1984
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RADIOACTIVE MAIERIALS CLASSIFICATION WORKSHEET

(Continued)

Does. the~ma:erial.qualify for LSA.(Sectione 6.11 and/or 6.13. 5)
. -J‘vf.‘l" )
4yes; determined. in section 6.11, ship LSA

ves;. 6.13.5.1 to 6.13.5.3 (specify ), ship LSA
yes, 6.13.5.5 (contaminated non-radioactive materials),

ship as LSA
no, ship as Type B and evaluate for a Highway Control

Quantity, step 7

Does the material qualify as. a Highway Route Controlled Quantity (Section,

6.13.6)?

yes, contact.supervision and follow the instructions of section
no, ship as appropriate -

Does the material qualify for advance notification, Section 6.13.7
(nuclear waste only)?

~yes, contact supervision and follow the instructions of section

no, proceed with Procedure 6.14

Technician

Supervisor, Chemistry and Radiation Protection

-
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