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1. | NTRODUCTI ON

1.1 APPLICABILITY

The requirenents described in this docunent apply to certain
facilities licensed by the Nucl ear Regul atory Comm ssion
(NRC) or its Agreenent States to handl e radi oactive
materials. Federal facilities not part of the Departnent of
Energy (DOE) are al so cover ed.

You may not be subject to these requirenents. If you are
uncertain, fill out Wrksheet Ain Section 3 to determ ne
whet her the requirements apply. |If you are not subject to

the requirenents, you need read no further.

1.2 BACKGROUND AND PURPGSE

On February 6, 1985, the Environnental Protection Agency
(EPA) issued standards under Section 112 of the Clean Ar
Act that limt airborne em ssions of radionuclides to the
at nosphere. I n February 1989 these standards were
re-proposed, and in Novenber 1989 final standards may be
pronmul gated. This docunment provi des gui dance for

determ ning conpliance with one of the National Em ssion
St andards for Hazardous Air Pollutants (NESHAPS) covering
facilities that are licensed by the NRC, and Federal
facilities not operated by the DOE, that could emt

radi onuclides to the air. See the Code of Federal

Regul ations, Title 40, Part 61, Subpart | (40 CFR 61
Subpart 1).
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Facilities covered by Subpart | should use this docunent.
They include all Federal facilities that emt radionuclides
to the air (except those owned or operated by the DCE), and
all facilities licensed by the NRC or its Agreenent States.
The proposed standard does not apply to disposal at
facilities under 40 CFR Parts 191 subpart B, to facilities
t hat use only seal ed radi ati on sources, or to | ow energy
accelerators. Exanples of the types of facilities covered
i ncl ude radi opharmaceutical suppliers and users, shipyards,
research facilities, test and research reactors, radiation
source manufacturers, and power reactors under the uranium
fuel cycle.

The standard requires that existing facilities file an
annual report with the EPA. It also requires that an
application to construct or nmodify be filed with the EPA for
new facilities or proposed nodifications to existing
facilities. In nost cases, you will be exenpt from
reporting or filing an application with the EPA if your
facility's em ssions |ead to cal cul ated doses that are a
factor of ten |lower than the standard.

The EPA has devel oped nmethods for you to use to determ ne
whet her your facility is in conpliance with 40 CFR Part 61,
Subpart |, and whether it is exenpt fromreporting. The
overal |l approach is a tiered set of nethods intended to

m nimze the burden on those facilities covered by the
standard. This approach begins with sinple-to-use nethods
that are very conservative in ternms of determning
conpliance. The methods becone progressively |ess
conservative but nore conplicated at succeedi ng |evels.

* Part 191 deals with high-level and transuranic waste and
spent fuel
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| f you cannot denonstrate conpliance with the standard by
usi ng any of the methods described in Section 3, you should
contact the EPA Program Managers at your regi onal EPA
office. (See Section 5.)

HOW TO USE THI S GUI DANCE DOCUMENT

The remai nder of this docunent gives the details of this

ti ered approach. Each nethod is keyed to a worksheet.

These wor ksheets explain the purpose of the relevant step
and list useful references. They also list the data you
will need and provide a step-by-step procedure for
determ ni ng whether your facility is in conpliance with the
standard and whet her you need to report to the EPA. Section
2 briefly describes each nethod and the assunp-

tions on which it is based. The worksheets are in Section
3. Section 4 contains a summary of reporting and

recor dkeepi ng requirenents, and Section 5 di scusses when and
how to contact the EPA to resolve any problens or issues
specific to your facility.
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2. DETERM NI NG EXEMPTI ON AND DEMONSTRATI NG COVPLI ANCE

2.

2.

1

2

| NTRODUCTI ON

This section outlines the nethods used to determne if you
are covered by the standard, if you conply with the
requirenents, or if you are exenpt fromreporting.

Begin by conpleting Wrksheet A to see whether you are
subject to the requirenents. |f you are exenpt fromthe
requi renents, you need go no further.

To determ ne whether you conply with the standard and are
exenpt fromreporting, or whether you conply but nust
report, you nust estimate the radiation dose to the nearest
receptor (resident, home, school, business, or office) as a
result of airborne eni ssions of radioactivity from your
facility. This section describes the nmethods approved by
the EPA for nmaking such dose estimates. There are several
approaches because of the diversity of facilities regul ated
under the standard. The sinplest nethods do not estinate
the radi ation dose directly. |Instead, they determ ne

whet her your em ssions could not cause a dose greater than
t he standard.

CHOOSI NG A PROCEDURE

This section describes four alternative procedures for
determi ning conpliance with the standard. A very brief
description of all the nethods and the assunptions on which
they are based foll ows. However, you should first check
Table 3-1 or 3-2 to see if the radionuclides that






you are using are handled by COWLY. |If they are not,
contact your EPA Regional Program Manager listed in
Tabl e 5-1.

Possessi on Tabl e - Procedure #1

The Possession Table allows you to determ ne conpliance from
t he amount of radi onuclides used annually at your facility.
You shoul d use this nethod if you handle only small
guantities and you do not have neasured stack

concentrations. The annual quantities were cal cul ated using
assunptions that tend to overestimate the dose. This
procedure may be used to determ ne exenption fromreporting
and to denonstrate conpliance. See the instructions for
Wirksheet B for the restrictions on using this nethod.

Concentration Table - Procedure #2

You shoul d use this approach if you have neasured stack
concentrations or have EPA approval to neasure air
concentrations at the receptor. The approach is generally
based on the concentration of radionuclides in the

em ssions. For each radionuclide, the concentration limt
ensures that a person exposed to that concentration for a
full year would not receive a dose that exceeds the
standard. This nethod assunes no di spersion fromthe point
of release to where the nost exposed person |ives and
assunes that all of the person's food is grown at his hone.
This procedure may be used to determ ne exenption from
reporting and to denonstrate conpliance. See the

I nstructions for Wrksheet C for the restrictions on using
t hi s net hod.
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Screeni ng Model - Procedure #3

This method consists of three screening levels. You should
use this approach if you cannot satisfy the requirenents
usi ng the possession or concentration tables. This nethod
requires that you develop a small amount of site-specific
data (quantities of nuclides released, the facility's

physi cal configuration, and distance to the nearest person
fromthe point of release). Detailed radionuclide,

nmet eor ol ogi cal, and denographic information is not needed
because the dose factors and di spersion nodels incorporate
assunptions that tend to overestimate the dose. This nethod
may be used to determ ne exenption fromreporting or filing
and to denonstrate conpliance. At present, NCRP Conmentary
No. 3 provides procedures for cal cul ating organ doses as
wel | as effective whole body dose equivalents. O gan doses
are not required to denonstrate conpliance.

You may either do the cal cul ations by hand or use the COWLY
conputer code. If you use the Screening Mdel, you wll
need to fill out Wrksheets D and E and obtain either the
User's Cuide for the COWLY code or National Council on

Radi ati on Protection and Measurenents (NCRP) Commentary No.
3. (See Section 5 for informati on on how to obtain these
docunents and the code.) Table 2-1 lists the paraneters you
W ll need to do the calculations in NCRP Cormentary No. 3,
and for input into the COWLY code. |If you use NCRP
Commentary No. 3, or the COVWPLY code, you will also need to
fill out Worksheet F.
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Compl i ance Model - Procedure #4

The Conpliance Mddel is an extension of the NCRP Screening
Level s but produces a nore accurate dose estimate by
providing for nore conplete treatnment of air dispersion, and
a separate location for the production of each type of food.
In addition, the pathway paranmeters are |ess conservati ve.
This greater precision requires sone additional
site-specific data. This nmethod is the highest level in the
COWPLY conputer code. |If you use this nmethod, you will need

to fill out Wrksheets D and E and obtain the COVPLY code
and its user's guide. (See Section 5 for information on how
to obtain these.) You will also need to fill out Wbrksheet
F.

Table 2-1 is a list of the paraneters you need at vari ous

| evel s for the NCRP Screening Levels and the COVPLY code.
Not all paraneters are needed at all levels; the need is
determ ned by the particular configuration of your facility.
The footnotes to Table 2-1 briefly describe when a
particul ar paraneter is needed. A precise definition of
each of these paraneters is given in the User's CGuide for

t he COWPLY Code.

Use of the COVPLY Code

The first three procedures can be done either by hand
follow ng the steps of NCRP Commentary No. 3, or by neans of
the COWLY conputer code. See Wrksheet F. It is not
practical to do by hand the conplicated calculations in
Procedure #4 which is contained in the COWLY code.

However, only facilities that handl e and rel ease

radi onucl i des having the potential to cause doses greater
than 10% of the standard will need to use this nethod.
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The COWPLY code runs on an | BM PC or PC-conpati bl e conputer
and has been designed for users with limted conputer
experience. The programw || ask you for the information it
needs and will produce nost of the report for you. You nust
decide initially which of the nmethods to use, but the
program does all the nunerical calculations. Thus, if your
initial choice of nethod is inappropriate, you have | ost
only a few mnutes of time, not several hours.

| f your facility handl es nore than about six nuclides or has
multiple release points (stacks or vents), we recomrend
using the COWLY code. Doing the calculations for nultiple
nucl i des or release points by hand can becone very
difficult.

The initial choice of one nethod does not preclude you from
usi ng anot her nethod, provided that you have the necessary
informati on and you neet the restrictions associated with

t hat net hod.
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Table 2-1. Input paraneters required for various nethods

NCRP COWLY Def aul t
Par anet er Level Level Val ue
Nucl i de names 1-3 1-4 None
St ack concentrations N A 1 None
Annual possessi on anmounts N A 1 None
Rel ease rates 1-3 2-4 None
Rel ease hei ght 2-3 2-4 None
Bui | di ng hei ght 2-3 2-4 None
Stack or vent dianeter” 2-3 2-4 None
Vol unmetric flow rate”® 1-3 2-4 0.3 m/s
D stance fromsource to
recept or 2-3 2-4 None
Bui | di ng wi dt h® 2-3 2-4 None
W nd speed® 2-3 2-4 2 ns
Di stances to sources of
f ood production (farns)P® 2-3 3-4 None
St ack tenperat ur ef N A 4 55°F
Anbi ent air tenperaturef N A 4 55°F
W nd rosef N A 4 None
Bui | di ng | engt h® N A 4 None
Not es:
A Needed at levels 2 and 3 only if source and receptor are on the

same building. Needed at level 4 if source and receptor are on
the sane building or if stack height is nore than 2.5 tines
bui | di ng hei ght.

Needed only if stack height is less than or equal to 2.5 tines
bui | di ng hei ght.

C. At level 4, needed only if user has not specified a wind rose.

D. At level 3, there are two farms--one for vegetabl es and one for
mlk and neat. At level 4, there are three farns--one each for
veget abl es, m |k, and neat.

E. Needed if stack height is nore than 2.5 tinmes buil ding height.

F. Opti onal .

G Needed only if stack height is less than or equal to 2.5 tines

the buil ding height and the user has specified a wi nd rose.
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WORKSHEETS

The foll owi ng worksheets provide a step-by-step approach to each

nmet hod described in Section 2. Each worksheet on the foll ow ng pages
contains a list of the paraneters needed to conplete the worksheet and
[ ine-by-line instructions.

Note: |If you use the COWPLY code, you need not fill out Wrksheets B
and C

The worksheets shown here have space for only three nuclides. |[If your
facility handles nore than three, we suggest you make your own

wor ksheets using these as guides. On each page, be sure to identify

t he worksheet nunber, your facility name, and the assessnent period
(one cal endar year for existing facilities, and a one-year period for
facilities not yet constructed), and use the sane |line nunbers as

t hose on the worksheets given here.



WORKSHEET A - NESHAPS Applicability

| NTRODUCTI ON

Sections 61.100 and 61.101 of 40 CFR Part 61, Subpart |, define the
facilities covered by this standard. The questions on Wrksheet A
provi de a step-by-step procedure to determ ne whether your facility is
covered. The standard applies to existing facilities, nodifications
to existing facilities, and new or proposed facilities. Check the
proper "yes" or "no" space for each question and follow the rel ated
i nstruction.

EXPLANATI ON OF WORKSHEET A | TEMS
1. Self-explanatory.

2. Facilities owned or operated by an agency of the Federal
Government (other than the Departnent of Energy) include those
operated by contractors to those agenci es.

3. Part 191 deals with high-level and transurani c waste and spent
fuel .

4. Only unseal ed sources are covered under this rule, and a source
is considered to be seal ed unl ess opened. "Special Fornm sources are
exenpt as are any seal ed sources that are sealed and not intended to
be opened in their routine application (e.g., thickness gauges).

5. Self-explanatory.
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WORKSHEET A - NESHAPS Applicability

Facility Nane:
Assessnent Period (dates):

1

Does your facility have a |icense issued by the NRC or any
Agreenment State to receive title to, receive, possess, use,
transfer, or deliver any source, byproduct, or special nuclear
mat eri al ?

Yes : Go to Step 3
No : Go to Step 2

s your facility owned or operated by an agency of the Federal
Government ot her than the Departnent of Energy?

Yes : Go to Step 3

No : Stop. You are not covered by this
subpart | of this rule.

Is your facility engaged in disposal under 40 CFR Part 191
subpart B or do you operate only a | ow energy accel erator?

Yes : Stop. You are not covered by this
rul e.
No : Go to Step 4

Does your facility handl e seal ed radi ati on sources excl usively?

Yes : Stop. You are not covered by this
rule.
No : This rul e does apply to your

facility. Go to Step 5.

You are subject to EPA' s radionuclide air em ssion standard.
Section 2 of this docunent explains how to determ ne exenption
fromreporting, and how to denonstrate conpliance with the

st andar d.
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WORKSHEET B - POSSESSI ON TABLE

| NTRODUCTI ON

The Possession Table provides a sinple nethod for determining if you
are in conpliance with the standard and exenpt fromreporting. You
may use the Possession Table only if your facility neets both of the
foll ow ng conditions:

1. There is no receptor within 10 neters’ of any rel ease point; and

2. No mi |k, neat, or vegetables are produced within 100 neters* of
any rel ease point.

| f you do not neet both of these conditions, use another nethod (see

Section 2.2). |If you do neet these conditions and wish to use the
Possession Table, you will need the follow ng information:
1. A list of all radionuclides used in your facility during the

reporting period.

2. The amount (in curies) of each radionuclide you had on hand at
t he begi nning of the reporting period.

"This is the straight-line distance determined froma plan
view. See Figure 3-1 at the end of this Section.
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3. The amount (in curies) of each radionuclide that you received at
your facility during the reporting period.

4. The physical form (gas, liquid or powder, or solid) of each
radi onucl i de and the maxi num tenperature to which it is exposed
in your facility.

G ven this information, use Wrksheet B to determne if you are in
conpliance or exenpt fromreporting. O, you may use the conputer
program COWPLY. See the User's Cuide for the COWLY Code (EPA89a).

EXPLANATI ON OF WORKSHEET B | TEMS

1. If a nuclide is in nore than one physical form(gas, liquid or
powder, or solid), enter its name once for each form See item5
bel ow for restrictions on these forns.

2. This is the anmount of each nuclide (in curies) contained in
i nventory at the beginning of the assessnent period. Any
material in sealed containers that were not opened during the
assessnent period, and did not |eak, should not be included.

3. This is the amount of each nuclide (in curies) received at the
facility during the assessnent period. Any material in seal ed
containers that were not opened throughout the assessnent period,
and did not |eak, should not be included.

"Capsul es containing radionuclides in liquid or powder
formcan be considered to be solids.
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Sel f - expl anatory.

This must be a gas, a liquid or powder, or a solid. |If any
nuclide is exposed to a tenperature of 100 degrees Cel sius or
nore, or boils at a tenperature of 100 degrees Cel sius or |ess,
it must be considered to be a gas. Any nuclide that is
intentionally dispersed into the environnent nust be consi dered
to be a gas; for exanple, radioactive tracers that are rel eased
into wells or rivers to determ ne ground water fl ow.

Table 3-1 lists the annual possession quantity for each nuclide
by nane and by physical form Find the nuclide nanme and enter

t he nunber given in the colum corresponding to its physical form
on line 5. If you use radionuclides that are not on this |ist,
contact the EPA

This is the ratio of your anmount to the annual possession
quantity.

This is the sumof all the ratios on line 7.

This is the sumof the ratios fromline 7 for radioi odi nes.
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WORKSHEET B - POSSESSION TABLE

Facility Nane:

Assessnent Period (dates):

1. Enter the nanme of
each nuclide (i.e.,
|-131, Co-60, etc.).
If a nuclide is in
nore than one physi -

cal form enter its
name once for each
physi cal form

2. Enter the curies
on hand at the

begi nni ng of the
peri od.

3. Enter the curies
produced or received

during the period.
4. Add lines 2 and 3.

5. Enter the physical
form of the nuclide-

gas, liquid or powder,
or solid or capsule

(G L, or §). If any
nucl i de i s exposed

to tenperatures of

100 °C or nore, or boils
at 100 °C or |ess,

treat it as a gas.

6. Enter the val ue
shown in Table 3-1

for the appropriate
form of each nucli de.

7. Divide line 4 by
line 6.

8. Sumthe fractions
on line 7.

9. Sumthe fractions
on line 7 due to
r adi oi odi nes.



WORKSHEET B (page 2 of 2)

If the value on line 8 is less than 0.1 and the value on line 9 is

| ess than 0.03 and both represent the dose caused by the entire
facility with any new construction or nodification, you are exenpt
fromreporting or submtting an application to construct or nodify.

If the value on line 8 is less than 0.01 and the value on line 9 is

| ess than 0.003 and both represent the dose caused only by any new
construction or nodification, you are exenpt from applying for an
application to construct or nodify that woul d ot herw se be required
under 40 CFR 61, Subpart |I. Retain this worksheet for possible review
by the EPA

If the value on line 8 is equal to or greater than 0.1 but |ess than
or equal to 1.0, and the value on line 9 is equal to or greater than
0.03 but less than or equal to 0.3, you are in conpliance but are not
exenpt fromreporting to the EPA. If the value on line 8 is equal to
or greater than 0.01 and the value on line 9 is equal to or greater
than 0.003 and both represent the dose caused only by any new
construction or nodification, you are not exenpt fromreporting to the
EPA. You may, if you like, use a different nethod to deternmine if you
are exenpt. Retain this worksheet for possible use |ater.

If the value on line 8 is greater than 1.0, or the value on line 9 is
greater than 0.3, you have not denonstrated conpliance. You should
use another nmethod to determine if you can neet the standard.
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Table 3-1 Annual Possession Quantities for Environmental
Compliance

Annual Possession Quantities (C/yr)

Li qui d/
Gaseous Powder Solid
Radi onucl i de Form For ms For nt

Ac- 225 9. 6E- 05 9. 6E-02 9. 6E+01
Ac- 227 1. 6E-07 1. 6E-04 1. 6E-01
Ac-228 3. 4E-03 3. 4E+00 3. 4E+03
Ag- 106 1. 6E+00 1. 6E+03 1. 6E+06
Ag- 106m 2. 6E-03 2. 6E+00 2. 6E+03
Ag- 108m 6. 5E- 06 6. 5E- 03 6. 5E+00
Ag- 110m 9. 4E- 05 9. 4E-02 9. 4E+01
Ag- 111 6. 7E- 02 6. 7TE+01 6. 7TE+04
Al - 26 4. OE- 06 4. 0E-03 4. OE+00
Am 241 2. 3E-06 2.3E-03 2. 3E+00
Am 242 1. 8E-02 1. 8E+01 1. 8E+04
Am 242m 2.5E-06 2.5E-03 2. 5E+00
Am 243 2. 3E-06 2. 3E-03 2. 3E+00
Am 244 4. 6E-02 4. 6E+01 4. 6E+04
Am 245 7. 0E+00 7. 0E+03 7. OE+06
Am 246 9. 8E-01 9. 8E+02 9. 8E+05
Ar - 37 1. 4E+06 - -

Ar-41 1. 4E+00 - -

As-72 2.9E-02 2. 9E+01 2. 9E+04
As- 73 6. 0E-02 6. OE+01 6. 0OE+04
As- 74 4. 3E-03 4. 3E+00 4. 3E+03
As- 76 8. 8E-02 8. 8E+01 8. 8E+04
As- 77 7.9E-01 7. 9E+02 7. 9E+05
At-211 1. OE-02 1. OE+01 1. OE+04
Au- 193 4. 2E-01 4. 2E+02 4. 2E+05
Au- 194 3.5E-02 3. 5E+01 3. 5E+04
Au- 195 3. 3E-03 3. 3E+00 3. 3E+03
Au- 198 4. 6E-02 4. 6E+01 4. 6E+04
Au- 199 1. 5E-01 1. 5E+02 1. 5E+05
Ba- 131 1. OE-02 1. OE+01 1. OE+04
Ba- 133 4. 9E- 05 4. 9E- 02 4. 9E+01
Ba- 133m 9. 3E-02 9. 3E+01 9. 3E+04
Ba- 135m 5. 8E-01 5. 8E+02 5. 8E+05
Ba- 139 4. 7E+00 4. 7TE+03 4. 7TE+06
Ba- 140 2. 1E- 03 2. 1E+00 2. 1E+03

See footnotes at the end of the table.
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Table 3-1 Annual Possession Quantities for Environmental

Radi onucl i de

Ba- 141
Ba- 142
Be- 7

Be- 10
Bi - 206

Bi - 207
Bi - 210
Bi -212
Bi - 213
Bi - 214

Bk- 249
Bk- 250
Br-77
Br - 80
Br-80m

Br-82
Br-83
Br-84
C11
C 14

Ca-41
Ca- 45
Ca-47
Cd- 109
Cd- 113

Cd- 113m
Cd- 115
Cd- 115m
Cd- 117
Cd- 117m

Ce- 139
Ce- 141
Ce- 143
Ce- 144
Cf - 248

Annual

Gaseous

For nt

. 3E+00
. 1E+00
. 3E-02
. OE-03
. 1E-03

4E- 06

. 2E-03
. 7TE-02
. OE-02
.4E-01

.0E-04
.0E-01
. 5E-02
. 2E+01
. 5E+00

. 6E-02
. 9E+00
. 6E-01
. 3E+00
.9E-01

. 7TE-02
. 8E-02
. 1E-02
. OE-03
. 3E-04

. 4E- 04
. 4E-02
. 0E-02
. 6E-02
. 3E-01

. 6E-03
. 8E-02
.0E-01
. 7TE-03
. OE- 05

Compliance

(continued)

Possession Quantities (Gi/yr)
Li qui d/
Powder
For ns

See footnotes at the end of the table.

. 3E+03
. 1E+03
. 3E+01
. OE+00
. 1E+00

4E- 03

. 2E+00
. 7TE+01
. 0E+01
. 4E+02

.0E-01
. OE+02
. 5E+01
. 2E+04
. 5E+03

. 6E+01
. 9E+03
. 6E+02
. 3E+03
. 9E+02

. 7TE+01
. 8E+01
.1E+01
. OE+00
. 3E-01

. 4E- 01
. 4E+01
. OE+01
. 6E+01
. 3E+02

. 6E+00
. 8E+01
. OE+02
. TE+00
. OE-02

Solid
For nt

. 3E+06
. 1E+06
. 3E+04
. OE+03
. 1E+03

4E+00

. 2E+03
. 7TE+04
. 0E+04
. 4E+05

. OE+02
. OE+05
. 5E+04
. 2E+07
. 5E+06

. 6E+04
. 9E+06
. 6E+05
. 3E+06
. 9E+05

. 7TE+04
. 8E+04
. 1E+04
. OE+03
. 3E+02

. 4E+02
. 4E+04
. 0E+04
. 6E+04
. 3E+05

. 6E+03
. 8E+04
. OE+05
. TE+03
. 0E+01
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Table 3-1 Annual Possession Quantities for Environmental
Compliance (continued)

Annual Possession Quantities (C/yr)

Li qui d/
Gaseous Powder Solid
Radi onucl i de For nt For ns For nt
Cf - 249 1. 7E- 06 1. 7E- 03 1. 7E+00
Cf - 250 4. OE- 06 4. 0E-03 4. 0E+00
Cf-251 1. 7E- 06 1. 7E- 03 1. 7E+00
Cf - 252 6. 4E- 06 6. 4E- 03 6. 4E+00
Cf - 253 3.3E-04 3.3E-01 3. 3E+02
Cf - 254 3. 6E- 06 3. 6E-03 3. 6E+00
Cl -36 1.9E-04 1.9E-01 1. 9E+02
d -38 6. 5E-01 6. 5E+02 6. 5E+05
Cm 242 6. OE- 05 6. OE- 02 6. 0OE+01
Cm 243 3. 3E- 06 3. 3E-03 3. 3E+00
Cm 244 4. 2E- 06 4. 2E-03 4. 2E+00
Cm 245 2. 3E-06 2. 3E-03 2. 3E+00
Cm 246 2. 3E-06 2. 3E-03 2. 3E+00
Cm 247 2. 3E-06 2. 3E-03 2. 3E+00
Cm 248 6. 4E- 07 6. 4E- 04 6. 4E-01
Cm 249 4. 6E+00 4. 6E+03 4. 6E+06
Cm 250 1.1E-07 1. 1E-04 1.1E-01
Co- 56 2. 4E- 04 2. 4E-01 2. 4E+02
Co- 57 1. 6E-03 1. 6E+00 1. 6E+03
Co- 58 9. OE- 04 9. 0E-01 9. 0E+02
Co- 58m 1. 7E-01 1. 7E+02 1. 7E+05
Co- 60 1. 6E-05 1.6E-02 1. 6E+01
Co-60m 4. OE+00 4. 0E+03 4. OE+06
Co- 61 3. 8E+00 3. 8E+03 3. 8E+06
Cr-49 9. 0E-01 9. 0E+02 9. OE+05
Cr-51 6. 3E-02 6. 3E+01 6. 3E+04
Cs-129 1.5E-01 1. 5E+02 1. 5E+05
Cs-131 2. 8E-01 2. 8E+02 2. 8E+05
Cs-132 1. 3E-02 1. 3E+01 1. 3E+04
Cs-134 5. 2E-05 5. 2E-02 5. 2E+01
Cs-134m 3.2E-01 3. 2E+02 3. 2E+05
Cs-135 2. 4E-02 2. 4E+01 2. 4E+04
Cs-136 2. 1E-03 2. 1E+00 2. 1E+03
Cs- 137 2. 3E-05 2.3E-02 2. 3E+01
Cs-138 4. 4E-01 4. 4E+02 4. 4E+05

See footnotes at the end of the table.
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Table 3-1 Annual Possession Quantities for Environmental
Compliance (continued)

Annual Possession Quantities (C/yr)

Li qui d/
Gaseous Powder Solid
Radi onucl i de For nt For ns For nt
Cu- 61 4. 0E-01 4. 0E+02 4. OE+05
Cu- 64 5. 2E-01 5. 2E+02 5. 2E+05
Cu- 67 1. 5E-01 1. 5E+02 1. 5E+05
Dy- 157 4. 4E- 01 4. 4E+02 4. 4E+05
Dy- 165 5. 6E+00 5. 6E+03 5. 6E+06
Dy- 166 8. 1E-02 8. 1E+01 8. 1E+04
Er-169 4. 0E-01 4. 0E+02 4. OE+05
Er-171 3.6E-01 3. 6E+02 3. 6E+05
Es- 253 2. 6E-04 2. 6E-01 2. 6E+02
Es- 254 2. 3E-05 2. 3E-02 2. 3E+01
Es-254m 1. 8E-03 1. 8E+00 1. 8E+03
Eu- 152 1. 6E-05 1. 6E-02 1. 6E+01
Eu- 152m 3.5E-01 3. 5E+02 3. 5E+05
Eu- 154 2. 0E- 05 2. 0E-02 2. 0E+01
Eu- 155 5.2E-04 5.2E-01 5. 2E+02
Eu- 156 3. 2E-03 3. 2E+00 3. 2E+03
F-18 5.6E-01 5. 6E+02 5. 6E+05
Fe-52 4. 9E-02 4. 9E+01 4. 9E+04
Fe- 55 1.4E-01 1. 4E+02 1. 4E+05
Fe- 59 1. 3E-03 1. 3E+00 1. 3E+03
Fm 254 1. 8E-02 1. 8E+01 1. 8E+04
Fm 255 4. 0E-03 4. 0E+00 4. 0E+03
Fr-223 1.4E-01 1. 4E+02 1. 4E+05
Ga- 66 5. 6E-02 5. 6E+01 5. 6E+04
Ga- 67 1.1E-01 1. 1E+02 1. 1E+05
Ga- 68 7.6E-01 7. 6E+02 7. 6E+05
Ga-72 3. 6E-02 3. 6E+01 3. 6E+04
CGd- 152 4. 4E- 06 4. 4E- 03 4. 4E+00
Cd- 153 2. 0E-03 2. OE+00 2. OE+03
Cd- 159 6. 8E-01 6. 8E+02 6. 8E+05
CGe- 68 2. 3E-04 2.3E-01 2. 3E+02
Ge-71 2. 6E+00 2. 6E+03 2. 6E+06
Ge-77 1. 0E-01 1. OE+02 1. OE+05
H 3 1. 5E+01 1. 5E+04 1. 5E+07
Hf - 181 2. 5E-03 2. 5E+00 2. 5E+03

See footnotes at the end of the table.
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Table 3-1 Annual Possession Quantities for Environmental
Compliance (continued)

Annual Possession Quantities (C/yr)

Li qui d/
Gaseous Powder Solid
Radi onucl i de For nt For ns For nt

Hg- 193m 9. 5E-02 9. 5E+01 9. 5E+04
Hg- 197 2. 4E-01 2. 4E+02 2. 4E+05
Hg- 197m 2.5E-01 2. 5E+02 2. 5E+05
Hg- 203 5. 2E- 03 5. 2E+00 5. 2E+03
Ho- 166 2. 8E-01 2. 8E+02 2. 8E+05
Ho- 166m 6. OE- 06 6. OE- 03 6. 0E+00
| -123 4. 9E-01 4. 9E+02 4. 9E+05
| -124 9. 3E-03 9. 3E+00 9. 3E+03
| -125 6. 2E- 03 6. 2E+00 6. 2E+03
| -126 3. 7E-03 3. 7E+00 3. 7E+03
|-128 9. 3E+00 9. 3E+03 9. 3E+06
| -129 2. 6E-04 2. 6E-01 2. 6E+02
| -130 4. 6E-02 4. 6E+01 4. 6E+04
| -131 6. 7E- 03 6. 7TE+00 6. 7TE+03
| -132 2.0E-01 2. 0E+02 2. OE+05
| -133 6. 7TE- 02 6. 7TE+01 6. 7TE+04
| -134 3.2E-01 3. 2E+02 3. 2E+05
| -135 1.2E-01 1. 2E+02 1. 2E+05
In-111 4. 9E-02 4. 9E+01 4. 9E+04
I n-113m 2. 1E+00 2. 1E+03 2. 1E+06
I n-114m 4, 9E- 03 4. 9E+00 4. 9E+03
| n-115 2. 7TE- 04 2. 7E-01 2. TE+02
| n-115m 1. 4E+00 1. 4E+03 1. 4E+06
I n-116m 3.5E-01 3. 5E+02 3. 5E+05
I n-117 1. 3E+00 1. 3E+03 1. 3E+06
In-117m 7. 6E-02 7. 6E+01 7. 6E+04
lr-190 3. 5E-03 3. 5E+00 3. 5E+03
lr-192 9. 7TE-04 9. 7E-01 9. 7E+02
lr-194 2.5E-01 2. 5E+02 2. 5E+05
| r-194m 1.5E-04 1.5E-01 1. 5E+02
K- 40 6. 8E- 05 6. 8E-02 6. 8E+01
K-42 2.9E-01 2. 9E+02 2. 9E+05
K-43 6. OE-02 6. OE+01 6. OE+04
K- 44 4. 9E-01 4. 9E+02 4. 9E+05
Kr-79 7. OE+00 - -

See footnotes at the end of the table.
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Table 3-1 Annual Possession Quantities for Environmental
Compliance (continued)

Annual Possession Quantities (C/yr)

Li qui d/
Gaseous Powder Solid
Radi onucl i de For nt For ns For nt

Kr-81 1. 8E+02 - -

Kr-83m 2. OE+04 - -

Kr - 85 8. 4E+02 - -

Kr - 85m 1. 1E+01 - -

Kr - 87 2. OE+00 - -

Kr - 88 4, 2E-01 - -

La- 140 1. 6E-02 1. 6E+01 1. 6E+04
La- 141 1. 1E+00 1. 1E+03 1. 1E+06
La- 142 2.3E-01 2. 3E+02 2. 3E+05
Lu-177 1.4E-01 1. 4E+02 1. 4E+05
Lu-177m 3.5E-04 3.5E-01 3. 5E+02
M- 28 2. 1E-02 2. 1E+01 2. 1E+04
Mh-52 3. 5E-03 3. 5E+00 3. 5E+03
Mh-52m 5.2E-01 5. 2E+02 5. 2E+05
MWh- 53 5. 7TE-02 5. 7TE+01 5. TE+04
Mh- 54 2. 5E-04 2.5E-01 2. 5E+02
Mh- 56 2.5E-01 2. 5E+02 2. 5E+05
Mo- 93 1.5E-03 1. 5E+00 1. 5E+03
Mb- 99" 5. 7TE-02 5. TE+01 5. 7TE+04
Mo- 101 8. 4E-01 8. 4E+02 8. 4E+05
Na- 22 3. 2E-05 3. 2E-02 3. 2E+01
Na- 24 2. 6E-02 2. 6E+01 2. 6E+04
Nb- 90 2.5E-02 2. 5E+01 2. 5E+04
Nb- 93m 1.2E-02 1. 2E+01 1. 2E+04
Nb- 94 6. OE- 06 6. OE- 03 6. 0E+00
Nb- 95 2. 3E-03 2. 3E+00 2. 3E+03
Nb- 95m 2. 0E-02 2. 0E+01 2. OE+04
Nb- 96 2.5E-02 2. 5E+01 2. 5E+04
Nb- 97 1. OE+00 1. OE+03 1. OE+06
Nd- 147 3. 0E-02 3. 0E+01 3. 0E+04
Nd- 149 1. 1E+00 1. 1E+03 1. 1E+06
N -56 2. 0E-03 2. OE+00 2. OE+03
N -57 2.1E-02 2. 1E+01 2. 1E+04
Ni -59 2. 2E-02 2. 2E+01 2. 2E+04
N -63 1.4E-01 1. 4E+02 1. 4E+05

See footnotes at the end of the table.

3-14



Table 3-1 Annual Possession Quantities for Environmental
Compliance (continued)

Annual Possession Quantities (C/yr)

Li qui d/
Gaseous Powder Solid
Radi onucl i de For nt For ns For nt
Ni - 65 7. 0E-01 7. 0E+02 7. OE+05
Np- 235 3. 0E-02 3. 0E+01 3. OE+04
Np- 237 1. 8E-06 1. 8E-03 1. 8E+00
Np- 238 1. 9E-02 1. 9E+01 1. 9E+04
Np- 239 1. 0E-01 1. OE+02 1. OE+05
Np- 240 6. 5E-01 6. 5E+02 6. 5E+05
Np- 240m 4. 7TE+00 4. 7TE+03 4. 7TE+06
Gs- 185 9. 2E- 04 9. 2E-01 9. 2E+02
Gs-191m 9. 0E-01 9. 0E+02 9. OE+05
Gs-191 3.8E-02 3. 8E+01 3. 8E+04
Os-193 2.9E-01 2. 9E+02 2. 9E+05
P-32 1. 7E-02 1. 7TE+01 1. 7TE+04
P- 33 1. 2E-01 1. 2E+02 1. 2E+05
Pa- 230 6. 3E- 04 6. 3E-01 6. 3E+02
Pa- 231 8. 3E- 07 8. 3E-04 8. 3E-01
Pa- 233 9. 3E-03 9. 3E+00 9. 3E+03
Pa- 234 9. 3E-02 9. 3E+01 9. 3E+04
Pb- 203 8. 3E-02 8. 3E+01 8. 3E+04
Pb- 205 1.2E-02 1. 2E+01 1. 2E+04
Pb- 209 1. 1E+01 1. 1E+04 1. 1E+07
Pb- 210 5. 5E-05 5. 5E-02 5. 5E+01
Pb- 211 1.2E-01 1. 2E+02 1. 2E+05
Pb-212 6. OE- 03 6. 0E+00 6. OE+03
Pb-214 1. 2E-01 1. 2E+02 1. 2E+05
Pd- 103 2.1E-01 2. 1E+02 2. 1E+05
Pd- 107 8. 2E-02 8. 2E+01 8. 2E+04
Pd- 109 9.4E-01 9. 4E+02 9. 4E+05
Pm 143 7. 6E- 04 7. 6E-01 7. 6E+02
Pm 144 1.1E-04 1.1E-01 1. 1E+02
Pm 145 5. 2E-04 5. 2E-01 5. 2E+02
Pm 146 4. 4E- 05 4. 4E- 02 4. 4E+01
Pm 147 2. 6E-02 2. 6E+01 2. 6E+04
Pm 148 1. 7E-02 1. 7E+01 1. 7TE+04
Pm 148m 7. 6E- 04 7. 6E-01 7. 6E+02
Pm 149 2. 8E-01 2. 8E+02 2. 8E+05

See footnotes at the end of the table.
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Table 3-1 Annual Possession Quantities for Environmental
Compliance (continued)

Annual Possession Quantities (C/yr)

Li qui d/
Gaseous Powder Solid
Radi onucl i de For nt For ns For nt
Pm 151 1. 2E-01 1. 2E+02 1. 2E+05
Po- 210 9. 3E- 05 9. 3E-02 9. 3E+01
Pr-142 2. 8E-01 2. 8E+02 2. 8E+05
Pr-143 1. 0E-01 1. OE+02 1. OE+05
Pr-144 1. 5E+01 1. 5E+04 1. 5E+07
Pt-191 6. 4E-02 6. 4E+01 6. 4E+04
Pt - 193 2.1E-02 2. 1E+01 2. 1E+04
Pt -193m 4, 8E-01 4. 8E+02 4. 8E+05
Pt-195m 1.4E-01 1. 4E+02 1. 4E+05
Pt-197 1. 1E+00 1. 1E+03 1. 1E+06
Pt-197m 3. 6E+00 3. 6E+03 3. 6E+06
Pu- 236 7. 0E- 06 7. 0E-03 7. 0E+00
Pu- 237 2.3E-02 2. 3E+01 2. 3E+04
Pu- 238 2. 7TE- 06 2. 7TE- 03 2. 7TE+00
Pu- 239 2. 5E-06 2. 5E-03 2. 5E+00
Pu- 240 2. 5E-06 2. 5E-03 2. 5E+00
Pu- 241 1. 3E-04 1.3E-01 1. 3E+02
Pu- 242 2. 5E- 06 2. 5E-03 2. 5E+00
Pu- 243 3. 8E+00 3. 8E+03 3. 8E+06
Pu- 244 2. 4E- 06 2. 4E- 03 2. 4E+00
Pu- 245 2.1E-01 2. 1E+02 2. 1E+05
Pu- 246 4, 8E-03 4. 8E+00 4. 8E+03
Ra- 223 1. 3E-04 1.3E-01 1. 3E+02
Ra- 224 3.2E-04 3.2E-01 3. 2E+02
Ra- 225 1.3E-04 1.3E-01 1. 3E+02
Ra- 226 5. 5E- 06 5. 5E-03 5. 5E+00
Ra- 228 1. 3E-05 1. 3E-02 1. 3E+01
Rb- 81 4. 2E-01 4. 2E+02 4. 2E+05
Rb- 83 1.4E-03 1. 4E+00 1. 4E+03
Rb- 84 2. 0E-03 2. OE+00 2. OE+03
Rb- 86 1. 7E-02 1. 7TE+01 1. 7TE+04
Rb- 87 1. OE-02 1. OE+01 1. OE+04
Rb- 88 1. 7TE+00 1. 7E+03 1. 7E+06
Rb- 89 6. 4E-01 6. 4E+02 6. 4E+05
Re- 184 1. 8E-03 1. 8E+00 1. 8E+03

See footnotes at the end of the table.
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Table 3-1 Annual Possession Quantities for Environmental
Compliance (continued)

Annual Possession Quantities (C/yr)

Li qui d/
Gaseous Powder Solid
Radi onucl i de Form For ms For nt
Re-184m 3. 6E-04 3.6E-01 3. 6E+02
Re- 186 1.9E-01 1. 9E+02 1. 9E+05
Re- 187 9. 3E+00 9. 3E+03 9. 3E+06
Re- 188 3. 7E-01 3. 7TE+02 3. 7TE+05
Rh-103m 1. 7TE+02 1. 7E+05 1. 7E+08
Rh- 105 3.4E-01 3. 4E+02 3. 4E+05
Ru- 97 8. 3E-02 8. 3E+01 8. 3E+04
Ru- 103 3. 1E-03 3. 1E+00 3. 1E+03
Ru- 105 2.9E-01 2. 9E+02 2. 9E+05
Ru- 106 5. 9E- 04 5.9E-01 5. 9E+02
S-35 7.5E-02 7. 5E+01 7. 5E+04
Sb-117 2. 0E+00 2. 0E+03 2. 0E+06
Sbh-122 3.9E-02 3. 9E+01 3. 9E+04
Sh-124 6. OE- 04 6. OE- 01 6. 0OE+02
Sb- 125 1.4E-04 1.4E-01 1. 4E+02
Sb-126 1. 8E-03 1. 8E+00 1. 8E+03
Sb-126m 7. 6E-01 7. 6E+02 7. 6E+05
Sbh-127 2. 0E-02 2. 0E+01 2. 0E+04
Sb-129 1. 8E-01 1. 8E+02 1. 8E+05
Sc-44 1. 4E-01 1. 4E+02 1. 4E+05
Sc- 46 4. 0E- 04 4. 0E-01 4. 0E+02
Sc- 47 1. 1E-01 1. 1E+02 1. 1E+05
Sc-48 1. 1E-02 1. 1E+01 1. 1E+04
Sc-49 1. OE+01 1. OE+04 1. OE+07
Se-73 1. 6E-01 1. 6E+02 1. 6E+05
Se-75 1.1E-03 1. 1E+00 1. 1E+03
Se-79 6. 9E- 03 6. 9E+00 6. 9E+03
Si-31 4. 7TE+00 4. 7TE+03 4. 7TE+06
Si-32 7. 2E-04 7.2E-01 7. 2E+02
Sm 147 1. 4E- 05 1. 4E-02 1. 4E+01
Sm 151 3.5E-02 3. 5E+01 3. 5E+04
Sm 153 2.4E-01 2. 4E+02 2. 4E+05
Sn-113 1.9E-03 1. 9E+00 1. 9E+03
Sn-117m 2.3E-02 2. 3E+01 2. 3E+04
Sn-119m 2. 8E-02 2. 8E+01 2. 8E+04

See footnotes at the end of the table.
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Table 3-1 Annual Possession Quantities for Environmental
Compliance (continued)

Annual Possession Quantities (C/yr)

Li qui d/
Gaseous Powder Solid
Radi onucl i de Form For ms For m
Sn- 123 1.8E-02 1. 8E+01 1. 8E+04
Sn- 125 7. 2E- 03 7. 2E+00 7. 2E+03
Sn- 126 4, 7E- 06 4, 7E- 03 4. 7TE+00
Sr-82 1.9E-03 1. 9E+00 1. 9E+03
Sr-85 1.9E-03 1. 9E+00 1. 9E+03
Sr-85m 1. 5E+00 1. 5E+03 1. 5E+06
Sr-87m 1. 2E+00 1. 2E+03 1. 2E+06
Sr-89 2. 1E-02 2. 1E+01 2. 1E+04
Sr-90 5. 2E-04 5.2E-01 5. 2E+02
Sr-91 1. 2E-01 1. 2E+02 1. 2E+05
Sr-92 2.5E-01 2. 5E+02 2. 5E+05
Ta- 182 4. AE- 04 4. 4E-01 4. 4E+02
Th- 157 2. 2E-03 2. 2E+00 2. 2E+03
Tb- 160 8. 4E- 04 8. 4E-01 8. 4E+02
Tc-95 9. 0E-02 9. 0OE+01 9. 0OE+04
Tc-95m 1.4E-03 1. 4E+00 1. 4E+03
Tc- 96 5. 6E-03 5. 6E+00 5. 6E+03
Tc-96m 7.0E-01 7. 0E+02 7. OE+05
Tc-97 1.5E-03 1. 5E+00 1. 5E+03
Tc-97m 7.2E-02 7. 2E+01 7. 2E+04
Tc-98 6. 4E- 06 6. 4E- 03 6. 4E+00
Tc-99 9. OE- 03 9. OE+00 9. OE+03
Tc-99m 1. 4E+00 1. 4E+03 1. 4E+06
Tc-101 3. 8E+00 3. 8E+03 3. 8E+06
Te-121 6. OE- 03 6. OE+00 6. OE+03
Te-121m 5. 3E-04 5.3E-01 5. 3E+02
Te-123 1. 2E-03 1. 2E+00 1. 2E+03
Te-123m 2. 7TE- 03 2. 7TE+00 2. 7TE+03
Te-125m 1.5E-02 1.5E+01 1. 5E+04
Te-127 2. 9E+00 2. 9E+03 2. 9E+06
Te-127m 7. 3E-03 7. 3E+00 7. 3E+03
Te-129 6. 5E+00 6. 5E+03 6. 5E+06
Te-129m 6. 1E- 03 6. 1E+00 6. 1E+03
Te-131 9. 4E-01 9. 4E+02 9. 4E+05
Te-131m 1. 8E-02 1. 8E+01 1. 8E+04

See footnotes at the end of the table.
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Table 3-1 Annual Possession Quantities for Environmental
Compliance (continued)

Annual Possession Quantities (C/yr)

Li qui d/
Gaseous Powder Solid
Radi onucl i de Form For ms For m
Te-132 6. 2E- 03 6. 2E+00 6. 2E+03
Te- 133 1. 2E+00 1. 2E+03 1. 2E+06
Te-133m 2.9E-01 2. 9E+02 2. 9E+05
Te-134 4. 4E-01 4. 4E+02 4. 4E+05
Th-226 3. 0E-02 3. 0E+01 3. 0E+04
Th-227 6. 4E- 05 6. 4E- 02 6. 4E+01
Th-228 2. 9E- 06 2.9E-03 2. 9E+00
Th-229 4. 9E- 07 4. 9E-04 4. 9E-01
Th-230 3. 2E- 06 3. 2E-03 3. 2E+00
Th-231 8. 4E-01 8. 4E+02 8. 4E+05
Th-232 6. OE- 07 6. OE- 04 6. OE-01
Th-234 2. 0E-02 2. 0E+01 2. 0E+04
Ti - 44 5. 2E- 06 5. 2E-03 5. 2E+00
Ti - 45 4. 0E-01 4. 0E+02 4. 0E+05
Tl - 200 4. 4E- 02 4. 4E+01 4. 4E+04
Tl - 201 1.8E-01 1. 8E+02 1. 8E+05
Tl - 202 1.0E-02 1. 0E+01 1. 0OE+04
Tl - 204 2.5E-02 2. 5E+01 2. 5E+04
Tm 170 2. 4E-02 2. 4E+01 2. 4E+04
™ 171 5.9E-02 5.9E+01 5. 9E+04
U- 230 5. 0E- 05 5. 0E-02 5. 0E+01
U 231 1.4E-01 1. 4E+02 1. 4E+05
U 232 1. 3E-06 1. 3E-03 1. 3E+00
U 233 7. 6E- 06 7. 6E-03 7. 6E+00
U 234 7. 6E-06 7. 6E-03 7. 6E+00
U 235 7. 0E- 06 7. 0E-03 7. OE+00
U 236 8. 4E- 06 8. 4E-03 8. 4E+00
U 237 4. 7E-02 4. 7TE+01 4. TE+04
U 238 8. 6E- 06 8. 6E-03 8. 6E+00
U 239 8. 3E+00 8. 3E+03 8. 3E+06
U 240 1. 8E-01 1. 8E+02 1. 8E+05
V- 48 1. 4E-03 1. 4E+00 1. 4E+03
V- 49 1. 3E+00 1. 3E+03 1. 3E+06
W 181 1. 1E-02 1. 1E+01 1. 1E+04
W 185 1. 6E-01 1. 6E+02 1. 6E+05

See footnotes at the end of the table.
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Table 3-1 Annual Possession Quantities for Environmental
Compliance (continued)

Annual Possession Quantities (C/yr)

Li qui d/
Gaseous Powder Solid
Radi onucl i de Form For ms For m
W 187 1. 1E-01 1. 1E+02 1. 1E+05
W 188 1. 0E-02 1. OE+01 1. OE+04
Xe-122 7. 6E-02 7. 6E+01 7. 6E+04
Xe-123 1. 6E+00 1. 6E+03 1. 6E+06
Xe- 125 6. OE-01 - -
Xe- 127 7. 0E+00 - -
Xe-129m 7. 6E+01 - -
Xe-131m 2. 2E+02 - -
Xe- 133 5. 2E+01 - -
Xe-133m 6. OE+01 - -
Xe- 135 7. 6E+00 - -
Xe- 135m 4. 2E+00 - -
Xe- 138 9.9E-01 - -
Y- 86 2. 8E-02 2. 8E+01 2. 8E+04
Y- 87 2. 3E-02 2. 3E+01 2. 3E+04
Y- 88 2.5E-04 2.5E-01 2. 5E+02
Y-90 1.1E-01 1. 1E+02 1. 1E+05
Y-90m 4. 3E-01 4. 3E+02 4. 3E+05
Y-91 1. 8E-02 1. 8E+01 1. 8E+04
Y-91m 1. 6E+00 1. 6E+03 1. 6E+06
Y-92 7.0E-01 7. 0E+02 7. OE+05
Y- 93 3.8E-01 3. 8E+02 3. 8E+05
Yb- 169 5. 5E-03 5. 5E+00 5. 5E+03
Yb- 175 2.1E-01 2. 1E+02 2. 1E+05
Zn- 62 8. 6E-02 8. 6E+01 8. 6E+04
Zn- 65 4. 4E- 04 4. 4E- 01 4. 4E+02
Zn- 69 2. 7TE+01 2. 7TE+04 2. TE+07
Zn-69m 2. 0E-01 2. 0E+02 2. OE+05
Zr - 86 2. 4E-02 2. 4E+01 2. 4E+04
Zr - 88 2. 7TE-04 2. 7E-01 2. 7TE+02
Zr -89 1. 6E-02 1. 6E+01 1. 6E+04
Zr-93 2. 8E-03 2. 8E+00 2. 8E+03
Zr-95 6. 4E- 04 6. 4E- 01 6. 4E+02
Zr - 97 4. 6E-02 4. 6E+01 4. 6E+04

" Radi onucl ides boiling at 100 °C or less, or exposed to a tenperature
of 100 °C or nore, nust be considered to be a gas.

" Mb-99 contained in a generator to produce technetium 99 can be
assurmed to be a solid.
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WORKSHEET C - CONCENTRATI ON TABLE

| NTRODUCTI ON

The Concentration Tabl e provi des anot her sinple nethod for determning
conpl i ance and exenption fromreporting by using neasured
concentrations of each nuclide in each stack or vent. You may use
this worksheet only if both of the follow ng conditions are satisfied:

1. Al'l of your releases are fromstacks or vents and you have
nmeasured val ues of the concentrations. The neasurenents mnust
have been made usi ng EPA-approved net hods ( EPA89D).

2. The di stance between each stack or vent and the nearest receptor
nmust be greater than 3 tinmes the dianmeter of the stack or vent.
See Figure 3-1 for the definition of this distance. |If the stack
or vent is not circular, you can deternmine its dianeter fromD =
(1.3A) Y2, where Ais the area of the stack or vent.

EXPLANATI ON OF WORKSHEET C | TEMS

1. Enter the name of each nuclide being released. |If the sane
nuclide is released fromnore than one stack or vent, enter its
nane only once.

2. Enter the average annual concentration of each nuclide listed in
step 1. If the same nuclide is released fromnore than one stack
or vent, enter the highest concentration of that nuclide in any
stack or vent. Concentration nmeasurenments nust be based on
EPA- approved neasurenent techni ques (EPA89b). Use of alternative
techni ques nust have prior approval of the EPA
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In some cases, concentrations are neasured in ternms of gross

al pha or gross beta activity. These nmeasurenents may be used to
determ ne the concentrations of the individual radionuclides that
produce the gross activity neasurenent. However, you mnust
justify the nmethod you use to do this, and it is allowed only
when the effluent is known to contain only a single nuclide, or
the identity and isotopic ratio of a m xture of nuclides are well
known.

| f you cannot determ ne the individual concentrations of the
gross activity neasurenents, you nust assune that all the
activity is that of the nost hazardous nuclide that could be
present. To determ ne which nuclide is the nost hazardous, find
t he nuclide anong your rel eases that has the small est
concentration in Table 3-2. The concentration of gross activity
in the stack is then taken to be that nuclide's.

| f you use radionuclides that are not listed in Table 3-2,
contact the EPA

Sel f - expl anatory.

Sel f - expl anatory.

The division by 4 accounts for the frequency with which the w nd
bl ows in any given direction.

Sel f - expl anatory.

See explanation to 6 above.
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WORKSHEET C - CONCENTRATION TABLE

Facility Nane:

Assessnent Period (dates):

1. Enter the nane of
each nuclide; i.e.,
|-131, Co-60, etc.

2. Enter the maxi num
concentration of each
nuclide (C/m).

3. Enter the concen-
trati on of each nu-
clide from Table 3-2

4. Divide line 2 by
line 3.

5. Sumthe fractions
on |line 4.

6. Divide line 5 by 4.0.

7. Sumthe fractions
on line 4 that are
due to radioi odi nes.

8. Divide line 7 by 4.0.

If the value on line 6 is less than 0.1 and the value on line 8 is

| ess than 0.03 and both represent the dose caused by the entire
facility wth any new construction or nodification, you are exenpt
fromreporting or subnmitting an application to construct or nodify.

If the value on line 6 is less than 0.01 and the value on line 8 is

| ess than 0.003 and both represent the dose caused only by any new
construction or nodification, you are exenpt from applying for an
application to construct or nodify that woul d ot herw se be required
under 40 CFR 61, Subpart |I. Retain this worksheet for possible review
by the EPA

If the value on line 6 is equal to or greater than 0.1 but |ess than

or equal to 1.0, and the value on line 8 is equal to or greater than

0.03 but less than or equal to 0.3, you are in conpliance but are not
exenpt fromreporting to the EPA. If the value on line 6 is equal to
or greater than 0.01, or the
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value on line 8 is equal to or greater than 0.003, and both represent
t he dose caused only by any new construction or nodification, you are
not exenpt fromreporting to the EPA. You may, if you like, use a
different nethod to deternmine if you are exenpt. Retain this

wor ksheet for possible use later.

If the value on line 6 is greater than 1.0 or the value on line 8 is

greater than 0.3, you have not denonstrated conpliance. You should
use another nmethod to determne if you can neet the standard.
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Table 3-2. Concentration Levels for Environmental Compliance

Concentration Concentrati on
Radi onucl i de (Gi/m) Radi onucl i de (G /)
Ac- 225 9. 1E-14 Bi - 207 1. 0E-14
Ac- 227 1. 6E-16 Bi -210 2. 9E- 13
Ac- 228 3. 7E-12 Bi -212 5.6E-11
Ag- 106 1.9E-09 Bi -213 7.1E-11
Ag- 106m 1.2E-12 Bi -214 1.4E-10
Ag- 108m 7. 1E- 15 Bk- 249 5. 6E-13
Ag- 110m 9. 1E- 14 Bk- 250 9. 1E-11
Ag- 111 2.5E-12 Br-77 4, 2E-11
Al -26 4, 8E- 15 Br - 80 1. 4E-08
Am 241 1.9E-15 Br-80m 1. 8E-09
Am 242 1.5E-11 Br-82 1.2E-11
Am 242m 2. 0E- 15 Br - 83 1. 2E-08
Am 243 1. 8E-15 Br - 84 6. 7E- 10
Am 244 4, 0E-11 C 11 1.5E-09
Am 245 8. 3E-09 C 14 1.0E-11
Am 246 1.2E-09 Ca-41 4. 2E-13
Ar - 37 1.6E-03 Ca- 45 1.3E-12
Ar-41 1. 7E-09 Ca- 47 2.4E-12
As-72 2. 4E- 11 Cd- 109 5. 9E- 13
As-73 1.1E-11 Cd- 113 9. 1E- 15
As- 74 2.2E-12 Cd- 113m 1. 7E-14
As- 76 5.0E-11 Cd- 115 1.6E-11
As- 77 1.6E-10 Cd- 115m 8. 3E-13
At-211 1.1E-11 Cd- 117 6. 7E-11
Au- 193 3. 8E-10 Cd-117m 1.6E-10
Au- 194 3.2E-11 Ce- 139 2.6E-12
Au- 195 3.1E-12 Ce- 141 6. 3E-12
Au- 198 2.1E-11 Ce- 143 3.0E-11
Au- 199 4, 8E-11 Ce- 144 6. 2E- 13
Ba- 131 7.1E-12 Cf - 248 1. 8E-14
Ba- 133 5.9E- 14 Cf - 249 1.4E-15
Ba- 133m 5.9E-11 Cf - 250 3. 2E-15
Ba- 135m 1.8E-10 Cf-251 1.4E-15
Ba- 139 5. 6E-09 Cf - 252 5. 6E-15
Ba- 140 1.3E-12 Cf - 253 3. 1E- 13
Ba- 141 1.4E-09 Cf - 254 3. 0E- 15
Ba- 142 1. 3E-09 c -36 2. 7TE- 15
Be- 7 2.3E-11 Cl -38 7.7E-10
Be- 10 1.6E-12 Cm 242 5.3E-14
Bi - 206 2.3E-12 Cm 243 2. 6E-15
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Table 3-2. Concentration Levels for Environmental Compliance (cont.)

Concentration Concentration
Radi onucl i de (G /m) Radi onucl i de (G /)
Cm 244 3.3E-15 Eu- 156 1.9E-12
Cm 245 1.8E-15 F-18 6. 7E- 10
Cm 246 1.9E-15 Fe-52 5.6E-11
Cm 247 1.9E-15 Fe- 55 9. 1E-12
Cm 248 5. OE- 16 Fe- 59 6. 7E- 13
Cm 249 3. 7E-09 Fm 254 2. 0E-11
Cm 250 9. 1E- 17 Fm 255 4, 3E-12
Co- 56 1.8E-13 Fr-223 3.3E-11
Co- 57 1.3E-12 Ga- 66 6. 2E-11
Co- 58 6. 7E- 13 Ga- 67 7.1E-11
Co- 58m 1.2E-10 Ga- 68 9. 1E-10
Co- 60 1. 7E-14 Ga-72 3.8E-11
Co- 60m 4. 3E-09 &d- 152 5. 0E- 15
Co-61 4. 5E-09 Cd- 153 2.1E-12
Cr-49 1.1E-09 Cd- 159 2. 9E- 10
Cr-51 3.1E-11 CGe- 68 2. 0E- 13
Cs-129 1.4E-10 Ge-71 2.4E-10
Cs- 131 3.3E-11 Ge-77 1.0E-10
Cs-132 4. 8E-12 H 3 1.5E-09
Cs-134 2. 7TE- 14 Hf - 181 1.9E-12
Cs-134m 1.7E-10 Hg- 193m 1.0E-10
Cs- 135 4, 0E- 13 Hg- 197 8. 3E-11
Cs- 136 5. 3E-13 Hg- 197m 1.1E-10
Cs- 137 1.9E-14 Hg- 203 1.0E-12
Cs-138 5.3E-10 Ho- 166 7.1E-11
Cu-61 4, 8E-10 Ho- 166m 7. 1E-15
Cu- 64 5. 3E-10 [-123 4, 3E-10
Cu- 67 5. 0E-11 | -124 6. 2E- 13
Dy- 157 5. 0E-10 |-125 1.2E-13
Dy- 165 6. 7E- 09 |-126 1.1E-13
Dy- 166 1.1E-11 | -128 1.1E-08
Er - 169 2.9E- 11 |-129 9. 1E- 15
Er-171 4. 0E-10 | -130 4, 5E-11
Es- 253 2.4E- 13 | -131 2. 1E-13
Es- 254 2. 0E- 14 |-132 2.3E-10
Es- 254m 1.8E-12 | -133 2. 0E-11
Eu- 152 2. 0E- 14 |-134 3.8E-10
Eu- 152m 3.6E-10 | -135 1.2E-10
Eu- 154 2.3E-14 I n-111 3.6E-11
Eu- 155 5. 9E- 13 | n-113m 2.5E-09
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Table 3-2. Concentration Levels for Environmental Compliance (cont.)

Concentration Concentration
Radi onucl i de (G /m) Radi onucl i de (G /)
| n-114m 9. 1E-13 Nb- 95 2. 2E-12
| n-115 7.1E- 14 Nb- 95m 1.4E-11
| n-115m 1. 6E-09 Nb- 96 2.4E- 11
| n-116m 4. 2E-10 Nb- 97 1. 2E-09
I n-117 1. 6E-09 Nd- 147 7.7E-12
I n-117m 9. 1E-11 Nd- 149 7.1E-10
lr-190 2.6E-12 N -56 1. 7E-12
lr-192 9. 1E- 13 N -57 1.8E-11
lr-194 1.1E-10 N -59 1.5E-11
lr-194m 1.7E-13 N -63 1.4E-11
K- 40 2. 7TE- 14 N - 65 8. 3E-10
K-42 2. 6E-10 Np- 235 2.5E-11
K-43 6. 2E-11 Np- 237 1. 2E-15
K- 44 5.9E-10 Np- 238 1.4E-11
Kr-79 8. 3E-09 Np- 239 3.8E-11
Kr-81 2. 1E- 07 Np- 240 7.7E-10
Kr-83m 2. 3E-05 Np- 240m 5. 6E-09
Kr - 85 1. OE- 06 Gs- 185 1.0E-12
Kr-85m 1. 3E-08 Gs-191m 2.9E-10
Kr - 87 2. 4E- 09 GCs-191 1.1E-11
Kr - 88 5. 0E-10 Gs- 193 9. 1E-11
La- 140 1.2E-11 P-32 3.3E-13
La- 141 7.7E-10 P- 33 2. 4E-12
La-142 2. 7E-10 Pa- 230 3. 2E- 13
Lu-177 2.4E- 11 Pa- 231 5. 9E- 16
Lu-177m 3.6E-13 Pa- 233 4, 8E-12
My- 28 1.5E-11 Pa- 234 1.1E-10
Wh-52 2.8E-12 Pb- 203 6. 2E-11
Mh-52m 6. 2E-10 Pb- 205 5. 6E-12
Wh-53 1.5E-11 Pb- 209 1. 3E-08
Wh- 54 2. 8E-13 Pb- 210 2. 8E-15
MWh- 56 2.9E-10 Pb-211 1.4E-10
Mo- 93 1.1E-12 Pb-212 6. 3E-12
Mo- 99 1.4E-11 Pb-214 1. 2E-10
Mb- 101 1. 0E-09 Pd- 103 3.8E-11
Na- 22 2. 6E-14 Pd- 107 3. 1E-11
Na- 24 2.6E-11 Pd- 109 4, 8E-10
Nb- 90 2.6E-11 Pm 143 9. 1E- 13
Nb- 93m 1.0E-11 Pm 144 1.3E-13
Nb- 94 7. 1E- 15 Pm 145 6. 2E- 13
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Table 3-2. Concentration Levels for Environmental Compliance (cont.)

Concentration Concentration
Radi onucl i de (G /m) Radi onucl i de (G /)
Pm 146 5. 3E-14 Re-184m 3. 7E-13
Pm 147 1.1E-11 Re- 186 1.8E-11
Pm 148 5.0E-12 Re- 187 2. 6E-10
Pm 148m 6. 7E- 13 Re- 188 1. 7E-10
Pm 149 4. 2E-11 Rh-103m 2. 1E- 07
Pm 151 7.1E-11 Rh- 105 1.3E-10
Po- 210 7. 1E- 15 Ru- 97 6. 7E-11
Pr-142 1.1E-10 Ru- 103 2.6E-12
Pr-143 7.1E-12 Ru- 105 2. 8E-10
Pr-144 1. 8E-08 Ru- 106 3. 4E- 13
Pt-191 4, 3E-11 S-35 1.3E-12
Pt -193 1.8E-11 Sb-117 2. 4E-09
Pt-193m 4, 8E-11 Sbh-122 1.4E-11
Pt-195m 3.2E-11 Sh- 124 5. 3E-13
Pt-197 4, 0E-10 Sh- 125 1.6E-13
Pt-197m 2. 6E-09 Sh- 126 1.4E-12
Pu- 236 5. 9E- 15 Sh-126m 9.1E-10
Pu- 237 1.9E-11 Sh- 127 7.1E-12
Pu- 238 2. 1E- 15 Sh-129 7.7E-11
Pu- 239 2. 0E- 15 Sc- 44 1. 7E-10
Pu- 240 2. 0E- 15 Sc- 46 4, 2E-13
Pu- 241 1.0E-13 Sc- 47 3.8E-11
Pu- 242 2. 0E- 15 Sc- 48 9. 1E-12
Pu- 243 4. 2E- 09 Sc- 49 1. 2E-08
Pu- 244 2. 0E- 15 Se-73 1.7E-10
Pu- 245 2.1E-10 Se-75 1.7E-13
Pu- 246 2.2E-12 Se-79 1.1E-13
Ra- 223 4, 2E- 14 Si-31 5. 6E-09
Ra- 224 1.5E-13 Si-32 3.4E- 14
Ra- 225 5. 0E- 14 Sm 147 1.4E-14
Ra- 226 3.3E-15 Sm 151 2. 1E-11
Ra- 228 5. 9E- 15 Sm 153 5.9E-11
Rb- 81 5. 0E-10 Sn-113 1.4E-12
Rb- 83 3.4E- 13 Sn-117m 5.6E-12
Rb- 84 3. 6E-13 Sn-119m 5. 3E-12
Rb- 86 5. 6E- 13 Sn- 123 1.1E-12
Rb- 87 1.6E-13 Sn- 125 1. 7E-12
Rb- 88 2. 1E-09 Sn- 126 5. 3E-15
Rb- 89 7.1E-10 Sr-82 6. 2E- 13
Re- 184 1.5E-12 Sr-85 1.8E-12
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Table 3-2. Concentration Levels for Environmental Compliance (cont.)

Concentration Concentration
Radi onucl i de (G /m) Radi onucl i de (G /)
Sr-85m 1. 6E-09 Th-232 6. 2E- 16
Sr-87m 1.4E-09 Th-234 2. 2E-12
Sr -89 1.8E-12 Ti -44 6. 2E- 15
Sr-90 1.9E-14 Ti - 45 4. 8E-10
Sr-91 9.1E-11 Tl - 200 4. 5E-11
Sr-92 2.9E-10 Tl -201 1.0E-10
Ta- 182 4, 5E-13 Tl -202 5. 0E-12
Tb- 157 2.5E-12 Tl - 204 1.2E-12
Tb- 160 7. 7E-13 Tm 170 3.3E-12
Tc-95 1.0E-10 Tm 171 2. 6E-11
Tc-95m 1.4E-12 U230 1.5E-14
Tc- 96 5. 6E-12 U 231 4, 2E-11
Tc-96m 6. 7E- 10 U 232 1.3E-15
Tc-97 7. 1E- 13 U 233 7. 1E- 15
Tc-97m 7.1E-12 U 234 7. 7E-15
Tc-98 6. 7E- 15 U 235 7. 1E-15
Tc-99 1.4E-13 U 236 7. 7TE- 15
Tc-99m 1. 7E-09 U 237 1.0E-11
Tc-101 4. 5E- 09 U 238 8. 3E- 15
Te-121 1.0E-12 U 239 4. 3E-09
Te-121m 1.2E-13 U- 240 1.3E-10
Te-123 1.4E-13 V- 48 1.0E-12
Te-123m 2. 0E- 13 V- 49 1.6E-10
Te-125m 3. 6E-13 W 181 6. 7TE-12
Te-127 1. 0E-09 W 185 2.6E-12
Te-127m 1.5E-13 W 187 7.7E-11
Te-129 7. 7TE-09 W 188 5. 3E-13
Te-129m 1.4E-13 Xe-122 9.1E- 11
Te-131 9.1E- 11 Xe-123 1. 6E-09
Te-131m 1.0E-12 Xe- 125 1.1E-11
Te- 132 7.1E-13 Xe- 127 8. 3E-09
Te-133 9.1E-10 Xe-129m 9. 1E-08
Te-133m 2.2E-10 Xe-131m 2. 6E-07
Te-134 5. 3E-10 Xe- 133 6. 2E- 08
Th-226 3. 4E- 11 Xe-133m 7. 1E-08
Th-227 3. 8E-14 Xe- 135 9. 1E-09
Th-228 3.1E- 15 Xe-135m 5. 0E-09
Th-229 5. 3E- 16 Xe- 138 1.2E-09
Th-230 3. 4E- 15 Y- 86 3.0E-11
Th-231 2.9E-10 Y- 87 1. 7E-11
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Table 3-2. Concentration Levels for Environmental Compliance (cont.)

Concentration Concentration

Radi onucl i de (G /m) Radi onucl i de (G /)
Y- 88 2. 7TE- 13 Zn- 65 9. 1E- 14
Y- 90 1.3E-11 Zn- 69 3. 2E-08
Y- 90m 1.9E-10 Zn-69m 1. 7E-10
Y-91 2.1E-12 Zr - 86 2. 4E- 11
Y-91m 1. 3E-09 Zr - 88 3.1E- 13
Y- 92 8. 3E-10 Zr -89 1.3E-11
Y- 93 2.9E-10 Zr-93 2.6E-12
Yb- 169 3. 7E-12 Zr - 95 6. 7E- 13
Yb- 175 4, 3E-11 Zr-97 3.8E-11
Zn- 62 9. 1E-11
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WORKSHEET D - STACK OR VENT CHARACTERI STI CS

| NTRODUCTI ON

Wrksheet D is provided for use in keeping track of the various
rel ease points. Even if your facility has no rel eases from
stacks or vents*, fill out this worksheet.

| f you have many rel ease points and would like to reduce book-
keepi ng requirenments, you nmay assune that all the radionuclides
fromyour facility are released fromthe stack or vent having the
potential for causing the highest dose. Simlarly, you may
assunme that all the release points froma building can be
replaced by a single stack or vent having the potential for
causi ng the highest dose. 1In either case, the stack or vent
having the potential for causing the highest dose nust be
determ ned by running COVWPLY with a unit rel ease of any one of
your radionuclides froma selection of stacks or vents. The

sel ection should be based on factors such as distance to the
receptor, building configuration and neteorological data if a
wind rose is used. If you consolidate rel eases, you nust make
the stack or vent height no greater than the buil ding height.
Alternative procedures for consolidating rel eases may be used if
you have approval fromthe EPA

I f none of your releases are fromstacks or vents, wite in "no
stacks”" online 1. Online 2 put VA Enter 0.03 on line 3 and
0.1 online 4. Enter a1l on line 5.

* The cal cul ati ons do not distinguish between a stack and
a vent. W include both ternms for conpl eteness.
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EXPLANATI ON OF WORKSHEET D | TEMS

1
2.

Sel f - expl anat ory.

This itemis for your own use in identifying which rel ease
point is which. For exanple, you mght enter "Roof vent
frombuilding X' here.

This is the volunmetric flow rate out of the stack. |If you
do not have neasured flow rates, use the nane plate rating
of the fan. |[If the tenperature of the air flow ng through

the stack or vent is significantly different fromthat of
the air flowng through the fan, the volunetric flow rate
up the stack wll be different than that through the fan.
Wth a 100-degree Fahrenheit tenperature difference, the

change in flow could be on the order of 20 percent.

The correction for tenperature is as follows:

Qtack = Qan( Tstack/ Tfan)

where the @ are the flowrates and the Ts are the absol ute
tenperatures (degrees C + 273 or degrees F + 460).

This is the inside diameter at the point of release. |If
the stack or vent is not circular, determne its equival ent
circular diameter from

D= (1.3A)"2 where Ais the stack flow area.
The stack height is the distance fromthe ground to the top

of the stack or the center of a vent fromthe side of a
building. See Figure 3-2 at the end of this section.
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See Figure 3-1.

This is needed only when you use |level 4 of the COWLY
code. It should be the annual average.

This is needed only when you use |level 4 of the COWLY
code. It should be the average tenperature during the
oper ati on.
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WORKSHEET D - STACK OR VENT CHARACTERISTICS

Facility Nane:

Assessnent Period (dates):

1. Stack number (to
keep track of 1 2 3
each stack as
you proceed)

2. Stack or vent
identity (for
your i nfor-
mati on only)

3. Stack fl ow
rate, m/s®

4. Stack inside
di aneter, m

5. Stack height, m

6. Distance to
cl osest resi-

dent, nm¥?®
7. Anbient air
tenp. , °F©

8. Stack gas
t enp. , °F©

(A) To obtain nmi/sec fromcfm nultiply cfmby 4.72x10"“
(B) Not needed if wind rose used (level 4 of COVWPLY code).
(C Needed only for level 4 of COVWLY code.
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WORKSHEET E - RELEASE RATES

| NTRODUCTI ON

Rel ease rates are needed if you either cal cul ate dose by hand or
use the conputer code to determ ne whether you are in conpliance
with the standard. Release rates fromtailing piles should be
cal cul ated using procedures described in NRC87. O herw se, use
this to calcul ate rel ease rates.

You will need the information in 1, 2, or 3 bel ow

1. The average annual release rate for each nuclide in each
stack or vent (curies/year).

or

2(a). The average annual concentration of each nuclide nmeasured
in each stack or vent (curies/ni), and

2(b). The stack flowrate (in cubic neters/second).
or

3(a). The annual possession quantities fromline 4 of Wrksheet
B, and

3(b). The physical formof each radionuclide fromline 5 of
Wor ksheet B.

You will need either NCRP Comrentary No. 3 or the User's Cuide

for the COWLY Code. See Section 5.2, Sources, for information
on how obtain these docunents and the COVPLY code.
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EXPLANATI ON OF WORKSHEET E | TEMS

1. You will need to conplete one of these worksheets for each
stack or vent. If you have nore than one stack or vent,
conpl ete Worksheet D.

2. If you intend to use the nmeasured stack concentrations or
t he measured rel ease rates, enter the nane of each nuclide
being released. If you intend to use the annual posses-
sion amounts to conmpute the release rates (steps 7-12) and
a nuclide is in nore than one physical form (gas, liquid or
powder, or solid), enter its nane once for each physi cal
form See the explanation for line 5 of Wrksheet B for
restrictions on these physical forns.

3. Rel ease rate neasurenents nust be based on EPA-approved
nmeasur enent techni ques (EPA89b). Use of alternative
techni ques nust have prior approval fromthe EPA

In sone cases, concentration nmeasurenents are nmade in terns
of gross al pha or gross beta activity. These nmay be used
to determ ne the concentrations of the individua

radi onucl i des that produce the gross activity neasure-

ment. However, you nust justify the nethod you use to do
this, and it is allowed only when the effluent is known to
contain only a single nuclide, or the identity and isotopic
ratio of a m xture of nuclides are well known.

I f you cannot determ ne the individual concentrations from
the gross activity neasurenents, you nust assune that al
the activity is that of the nbst hazardous nuclide that
could be present. To deternmine which nuclide is the nost
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hazardous, find the nuclide anong your rel eases that has
the smal | est concentration in Table 3-2. The concen-
tration of gross activity in the stack is then taken to be
t hat nuclide's.

Concentrati on neasurenents must be based on EPA-approved
nmeasur enent techni ques (EPA89b). |If your neasurenents are
in terms of gross al pha or gross beta activity, see item3
above.

This is the volunetric flow rate up the stack or vent in
cubic neters/year. |If your flowrate is in terns of ni/s,
multiply by 3.2x10" to get nm¥/yr. If your flowis in terns
of ft3 min, multiply by 1.5x10* to get n¥/yr.

Sel f - expl anatory.

| f you have neither nmeasured rel ease rates nor mneasured
concentrations, you may use the annual possession
guantities to estimate the release rates. Fill out |ines
1-4 of Worksheet B (if you have not already done so) and
enter the values fromline 4 of Wrksheet B here. You can
link a particular quantity to a particular stack or vent
only if you can justify it. For exanple, if a specific
area is vented only through a given stack, and you know t he
amounts on hand and the anounts received for that area,
then you may cal cul ate the concentration for that stack
fromthat possession quantity. Oherw se, you nmust assune
that all the nuclides escape through the stack nearest to
t he cl osest receptor.

This nmust be a gas, a liquid or powder, or a solid.
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10.

11.

12.

13.

If any nuclide is exposed to a tenperature of 100 degrees
Cel sius or nore, or boils at tenperatures of 100 degrees
Cel sius or less, it nust be considered a gas.

Sel f - expl anatory.

Enter the appropriate values from Table 3-3. |If there are
no control devices, enter 1.0.

Sel f - expl anatory.

Sum the rel ease rates for nuclides having the sanme nane.
For exanple, if online 2, 1-131 was |isted twi ce because
you have it in both the liquid and solid form add the two

| -131 rel ease rates together.

There should be a worksheet for each stack or vent.
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WORKSHEET E - RELEASE RATES

Facility Nane:

Assessnent Period (dates):

1
2.

St ack No. of

Enter the nane of
each nuclide (i.e.,
| -131, Co-60, etc.).

| f you have neasured
rel ease rates (C/yr)
usi ng EPA-approved

t echni ques, enter
them and go to line
12. O herwise go to
line 4.

| f you have neasured
concentrations (Ci/n)
by EPA- approved

met hods, enter

them O herw se

go to line 7.

Enter the stack
flowrate, m/yr.

If you do not know
the flow rate, go
to line 7.

Mul tiply the val ues
on line 4 by the
flowrate on |line 5.
These are the re-

| ease rates (C/yr).
G to line 12.

| f you do not have
measur ed concen-
trations or rel ease
rates, enter the

annual possession
amounts (C) from

line 4 of Wrksheet B.
| f you have not filled
out lines 1-4 of

Wor ksheet B, do so now.
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Worksheet E (page 2 of 2)

Facility Nane:

Assessnent Period (dates):

St ack No. of

8. Enter the physical
form of each nuclide
fromline 5 of Wrk-
sheet B.

9. For each nucli de,
enter 1.0 if line 8
is agas, 0.001 if
line 8is aliquid
or powder, or 10°
if line 8 is a
sol i d.

10. Enter the appro-
priate values from
Table 3-3. Enter
1.0 if there are
no controls.

11. Multiply line 7 by
lines 9 and 10.
These are the re-
| ease rates in
C/year.

12. Sumthe rel ease
rates for nuclides
havi ng t he sane nane.

13. Repeat this worksheet for each stack or vent if you
have nore than one.

Use the release rates on line 11 or 12 as input for either the

hand cal cul ati ons described in NCRP Conmentary No. 3, or the
COVMPLY conput er code.
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Table 3-3. Adjustnents to em ssion factors for effluent controls

Cont r ol

Types of
Radi onucl i des
Controll ed

Adj ust nent
Factor to
Em ssi ons

Coment s
and
Condi ti ons

HEPA Filters

ef ficiency

Fabric Filters

Sintered Metal Filters

Acti vated Carbon
Filters

Dougl as Bags:
Hel d one week or
| onger for decay

Rel eased within
one week

Parti cul at es

Parti cul at es

Parti cul at es

| odi ne Gas

Xenon

Xenon
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0.01

0. 5/ wk

Not applicabl e

t o gaseous

radi onucl i des;
periodic testing
is prudent to
ensure high
renoval

Moni t ori ng
woul d be
prudent to
guard agai nst
tears in filter

| nsuf ficient
data to make
recommendati on

Efficiency is
ti me dependent;
noni tori ng

IS necessary
to ensure

ef fectiveness

Based on xenon
hal f-l1ife
of 5.3 days;

Provi des no
reducti on of
exposure

to general
public



Table 3-3. Adjustnents to em ssion factors for effluent controls

Cont r ol

Types of

Al r bor ne
Radi onucl i des
Control |l ed

Adj ust nent
Factor to
Em ssi ons

Coment s
and
Condi ti ons

Venturi Scrubbers

Packed Bed Scrubbers

El ectrostatic
Precipitators

radi onucl i des
Xenon Traps

Fune Hoods

Vent St acks

exposure to

Parti cul at es

Gases

Gases

Parti cul at es

Xenon

Al

Al

0. 05

Al t hough
venturis may
renove gases,
variability
i n gaseous
renoval

ef ficiency
di ctates

adj ust nment
factor for
parti cul at es
only

Not appli cabl e
to particul ates

Not appli cable
for gaseous

Efficiency is
ti me dependent;
nonitoring is
necessary to
ensure

effecti veness

Provi des no
reduction
to general
public
exposur es

General ly

provi des no
reducti on of

general public
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WORKSHEET F - COMPLY Code and NCRP COMMENTARY NO. 3

Facility Nane:

Assessnent Period (dates):

Thi s worksheet describes how to interpret both the output
of the COWPLY conputer code, and the results fromthe
cal cul ations of NCRP Commentary No. 3. Note that certain steps
of NCRP Conmentary No. 3 are not needed for this application.
Foll ow the instructions in NCRP Cormentary No. 3 except as noted
bel ow.

Basis for Conpliance

The basis for determ ning whether you are exenpt from
reporting, in conpliance, or not in conpliance is as follows: |If
the effective-dose equivalent fromall radionuclides is equal to
or less than 10 ntremyr, and the effective-dose equival ent from
radioiodine is equal to or less than 3 nrenmlyr, you are in
conpliance. |If the effective-dose equivalent from al
radionuclides is less than 1 nmremyr, and the effective-dose
equi valent fromall radioiodines is less than 0.3 nmrenlyr, and
both represent the dose caused by the entire facility including
any new construction or nodification, you are exenpt from
reporting or submtting an application to construct or nodify to
the EPA. If the effective-dose equivalent fromall radionuclides
iIs less than 0.1 nrenmlyr, and the effective-dose equival ent from
all radioiodines is less than 0.03 nreniyr, and both represent
t he dose caused by any new construction or nodification only, you
are exenpt fromsubmitting an application to construct or nodify.

NCRP Screeni ng Level |

Enter the effective-dose equivalent for all radionuclides
her e: nrem yr and for all radioi odi nes here: nrenm yr.
See the Basis for Conpliance given above to determ ne whether you
are in conpliance or exenpt fromthe reporting requirenents.

| f you are not in conpliance, proceed to Screening Level |
of NCRP Commentary No. 3 or use COWPLY. |If you are in conpliance
but are not exenpt fromreporting, you may wi sh to proceed to
NCRP Screening Level Il or use COVWLY to determne if you may be
exenpt .

COWPLY Level 1 (Possession and Concentration Tabl es)

Enter the possession or em ssion fraction for al
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radi onucl i des from COVPLY here and for radi oi odi nes

her e . Follow the instructions given after step 9 of

wor ksheet B. |If the fraction is greater than 1.0 for al

radi onuclides or 0.3 for radioi odi nes, you have not denonstrated
conpliance. You should go to Levels 2 - 4 of COWLY to determ ne
i f you can neet the standard.

COWPLY Level 2 or NCRP Screening Level |
I f you are using Level 2 of COWPLY or NCRP Commentary
No. 3, enter the effective dose equivalent fromall radionuclides
her e: nrem yr and from radi oi odi nes here: nrenm yr.

See the Basis for Conpliance given above to determ ne
whet her you are in conpliance or exenpt fromthe reporting

requirenents. |If you are in conpliance, but are not exenpt from
reporting, you nmay wish to proceed to either Level 3 of COWLY or
to NCRP Screening Level |1l to determne if you may be exenpt.

COWPLY Level 3 or NCRP Screening Level 11

I f you are using Level 3 of COWPLY or NCRP Commentary
No. 3, enter the effective-dose equivalent fromall radionuclides
her e: nrem yr and from radi oi odi nes here: nrenm yr.

See the Basis for Conpliance given above to determ ne
whet her you are in conpliance or exenpt fromthe reporting
requirenents. If you are in conpliance, but are not exenpt from
reporting, you nmay wi sh to proceed to Level 4 of COWPLY to
determne if you may be exenpt.

COWPLY Level 4

If you are using Level 4 of COWLY, enter the
ef fecti ve-dose equival ent fromall radionuclides here:
nrem yr and from radi oi odi nes here: nrenm yr.

See the Basis for Conpliance given above to determ ne
whet her you are in conpliance or exenpt fromthe reporting
requirenents. If you are not in conpliance, you shoul d contact
your EPA radiation representative. See Section 5.
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4. REPORTI NG AND RECORDKEEPI NG REQUI REMENTS
4.1 REPORTI NG REQUI REMENTS

The owner or operator of an existing facility that is not exenpt
fromthe reporting requirenents nust submt an annual report to

the EPA. The owner or operator of a new facility or one that is
bei ng nodified nmust file an application with the EPA unless his

facility is exenpt. This report or application nust provide the
foll owi ng information:

GENERAL | NFORMATI ON

1. The nane of the facility.

2. The nane of the person responsible for the operation of the
facility and the nane of the person preparing the report (if
different).

3. The location of the facility, including suite and/or

bui | di ng nunber, street, city, county, state, and zip code.

4. The mailing address of the facility, if different fromitem 3.

DESCRI PTI ON OF THE FACI LI TY AND NEARBY ENVI RONMVENT

5. A list of the radioactive nmaterials used at the facility.

6. A description of the handling and processing that the
radi oactive materials undergo at the facility.

7. A list of the stacks or vents or other points where
radi oactive materials are rel eased to the atnosphere.
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8. A description of the effluent controls that are used on each
stack, vent, or other release point and an estinate of the
ef ficiency of each device.

9. A plan view of the facility identifying:

a. the points where radioactive materials are released to
the air;

b. the location of the nearest receptor; and
the location of the nearest farn(s) where mlk, neat,
or vegetables are grown. |If the farns are difficult to
| ocate, you may estinmate the di stance. However, you
must be prepared to justify your sel ection.

10. The effective dose equival ent cal cul ated using the
conpl i ance procedures in 61.103.

11. Al information required in an application to construct or
nodi fy a facility under section 61 subpart A for al
construction and nodifications which were conpleted in the
rel evant cal endar year but for which the requirenment to
apply for approval to construct or nodify was wai ved under
section 61.

PARAMETERS USED | N DOSE CALCULATI ONS

Not e: You shoul d supply copies of all the Section 3
wor ksheets used in making your dose esti mates.

| f you use the COVPLY conputer code to nake your dose esti -

mat es, nost of the information |isted below will be printed as a
part of the output. You may submit a copy of this output as
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a part of your report and do not have to submt this information
separately. Your report, however, must include sufficient
information for the EPA to judge the validity of the input.

I f you use NCRP Commentary No. 3 to make your dose estimates, you
may submt a copy of the NCRP Comrentary No. 3 worksheets as part
of your report. You do not have to submt the information on the
wor ksheets separately. Again, your report nust include enough
information for the EPA to judge the validity of the input used
in the cal cul ati ons.

Not all the paraneters |isted bel ow are needed for any given
facility. You do not have to report any that you do not use.

12. The physical formand quantity of each radionuclide emtted
fromeach stack, vent, or other release point and the
met hod(s) by which these quantities were determ ned.

13. The volunetric flow, dianeter, effluent tenperature, and
rel ease height for each stack, vent, or other rel ease point
where radi oactive materials are emtted and the nethod(s) by
whi ch these were determ ned.

14. The height, length, and width of each building from which
radi onuclides are emtted.

15. Distances and directions fromthe point of release to the
nearest receptor and the nearest farns produci ng veget abl es,
m |k, and neat.

16. The values used for all other user-supplied input paraneters

(e.g., neteorological data) and the source of these data.

4-3



If the facility is not in conpliance, then the facility nust
report to the Adm nistrator on a nonthly basis. These reports
will be due 30 days followi ng the end of each nonth. This

i ncreased | evel of reporting will continue until the

Adm ni strator has determ ned that the nonthly reports are no

| onger necessary. |In addition to all the information required
above, nonthly reports shall include the follow ng information:

17. Al controls or other changes in operation of the facility
that will be or are being installed to bring the facility
into conpliance.

18. If the facility is under a judicial or admnistrative
enforcenment decree, the report will describe the facility's
performance under the terns of the decree.

4.2 Recordkeepi ng Requirenents

The owner or operator of any facility subject to the standard
must mai ntain records docunenting the source of input paraneters,
t he cal cul ati ons and/ or anal ytical nethods used to derive val ues
for input paraneters, and the procedure used to determ ne
conpliance. 1In all cases, the docunentation should be sufficient
to allow an i ndependent auditor to verify whether the facility
conplies with the standard, and qualifies for exenption from
reporting or filing, if clainmed. These records nust be kept at
the site of the facility for at |east five years and upon request
be made avail able for inspection by the Adm nistrator, or his

aut hori zed representative.
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5. RESOLVI NG PROBLEMs AND CONTACTI NG THE EPA

5.1 EPA CONTACTS

| f you do not understand any steps or have trouble with any of
the cal cul ations described in this docunent, you should contact
t he Program Manager at your regional EPA office. You should

al so contact the Program Manager if you are unable to denonstrate
conpliance after having tried all the nethods discussed in this
report, including | evel 4 of the COWLY code. EPA Regi onal

O fices are depicted in Figure 5-1. A list of the regional EPA
Program Managers and their tel ephone nunbers is included as Table
5-1.

While nost facilities will be able to denonstrate conpliance by
one of the methods described in this report, if none of these

nmet hods works for your facility, you should contact the EPA
Program Manager at your regional EPA office to determ ne the next
st ep.

5. 2 SOURCES

NCRP Comrentary No. 3 nay be obtained fromthe National Counci
on Radi ation Protection and Measurenents, 7910 Wodnont Avenue,
Bet hesda, Maryland 20814. The tel ephone nunber is 301-657-2652.

Addi tional copies of this docunment, or the User's QGuide for the
COWPLY Code and 5 1/4-inch diskettes containing the code and al
the data files can be obtained from

Program Managenent O fice (6601J)
O fice of Radiation and |Indoor Air
Envi ronnental Protection Agency
401 MSt., SW

Washi ngton, DC 20460.






Figure 5-1 EPA Regi onal

WASH
U

CALIF
NEV

San Figncisco

UTAH
U /

coLo

.
Denver

ARIZ

10

NEW MEX

OKLA

Ofices

(MAINE

7
Boston
Wﬁ:\.'
CP
77 New York
N.J

=80

VIRGIN IﬁNDS

o4
Q.
°

Zi 0

2 Wnk HAWAI b
Regions Regions
4 -- Alabama 1 -- Maine
10 -- Alaska 3 -- Maryland
9 -- Arizona 1 -- Massachusetts
6 -- Arkansas 5 -- Michigan

9 -- California
8 -- Colorado
1 -- Connecticut
3 -- Delaware

3--D.C.

4 -- Florida

4 -- Georgia
9 -- Haw aii
10 -- Idaho

5 -- lllinois

7 --lowa

7 -- Kansas

4 -- Kentucky

6 -- Louisana

Tabl e 5-1. EPA Regi onal
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9 -- Nevada

1 -- New Hampshire
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6 -- New Mexico

2 -- New York
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5 -- Ohio
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PUERTO RICO

Regions

3 -- Pennsylvania

1 -- Rhode Island
4 -- South Carolina
8 -- South Dakota
4 -- Tennessee

6 -- Texas

8 -- Utah

1 -- Vermont
3 -- Virginia

10 -- Washington

3 -- West Virginia

5 -- Wisconsin

8 -- Wyoming

9 -- American Samoa
9 -- Guam

2 -- Virgin Islands
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Tom D Avanzo

Radi ati on Program Manager, Region 1
Envi ronnmental Protection Agency

John F. Kennedy Federal Building / ATR
One Congress Street

Boston, MA 02203

Paul A G ardina

Radi ati on Program Manager, Region 2

Envi ronnental Protection Agency

Jacob K. Javits Federal Building / 1005A
26 Federal Pl aza

New York, NY 10278

Lewi s Fell ei sen

Radi ati on Program Manager, Region 3
Speci al Program Section

Envi ronmental Protection Agency

841 Chestnut Street / 3AT12

Phi | adel phia, PA 19107

Paul Wagner

Radi ati on Program Manager, Region 4
Envi ronnmental Protection Agency

345 Courtland Street, N E

Atlanta, GA 30365

Jack Barnett

Radi ati on Program Manager, Region 5
Envi ronmental Protection Agency

77 West Jackson Blvd. / AT18J

Chi cago, IL 60604-3507

Donna Ascenzi

Radi ati on Program Manager, Region 6
Air Program Branch (6T-E)

Air, Pesticides and Toxics Division
Envi ronmental Protection Agency
1445 Ross Avenue

Dal |l as, TX 75202-2733
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Tel ephone No.

(617)

(212)

(215)

(404)

(312)

(214)

565-4502

264-4110

597- 8326

347- 3907

886-6175

655- 7224
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Robert Dye

Radi ati on Program Manager, Region 7
Envi ronnmental Protection Agency

726 M nnesota Avenue

Kansas City, KS 66101

Mlton W Lammering

Radi ati on Program Manager, Region 8
Envi ronnental Protection Agency

Sui te 500

999 18th Street

Denver, CO 80202-2405

M chael S. Bandr owski

Radi ati on Program Manager, Region 9
Envi ronmental Protection Agency

75 Hawt horne Street (A-1-1)

San Franci sco, CA 94105

Jerry Leitch

Radi ati on Program Manager, Regi on 10
Envi ronnmental Protection Agency

1200 Si xth Avenue, Mail Stop AT-082
Seattle, WA 98101
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Tel ephone No.

(913) 551- 7605

(303) 293- 1440

(415) 744- 1048

(206) 553- 7660
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