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Nuclide Activity 
(µCi) Nuclide Activity 

(µCi) Nuclide Activity 
(µCi) 

Ce-139 ................................ 2.4E+02 Mo-93 ................................ 7.7E+01 Sr-90 .................................. 7.7E+03 
Ce-141 ................................ 2.4E+03 Na-22 ................................. 1.9E+01 Ta-179 ............................... 1.5E+06 
Ce-144 ................................ 1.5E+03 Nb-91 ................................. 7.0E+01 Ta-182 ............................... 7.3E+01 
Cf-248 ................................. 2.0E+02 Nb-91m .............................. 3.6E+02 Tb-157 ............................... 2.5E+03 
Cf-249 ................................. 1.7E+01 Nb-92 ................................. 1.8E+01 Tb-158 ............................... 3.9E+04 
Cf-250 ................................. 3.8E+01 Nb-93m .............................. 4.4E+02 Tb-160 ............................... 1.2E+02 
Cf-251 ................................. 1.7E+01 Nb-94 ................................. 2.3E+01 Tc-95m .............................. 1.3E+02 
Cf-252 ................................. 6.4E+01 Nb-95 ................................. 3.4E+02 Tc-97 ................................. 8.1E+01 
Cf-254 ................................. 3.4E+01 Ni-59 .................................. 7.5E+06 Tc-97m .............................. 3.6E+02 
Cl-36 .................................... 4.6E+05 Ni-63 .................................. 3.2E+06 Tc-98 ................................. 2.5E+01 
Cm-241 ............................... 6.8E+04 Np-235 ............................... 1.2E+02 Tc-99 ................................. 6.8E+06 
Cm-242 ............................... 5.8E+02 Np-236 ............................... 2.2E+01 Te-121m ............................ 1.9E+02 
Cm-243 ............................... 3.3E+01 Np-237 ............................... 1.9E+01 Te-123m ............................ 2.8E+02 
Cm-244 ............................... 4.0E+01 Os-185 ............................... 1.4E+02 Te-125m ............................ 4.4E+02 
Cm-245 ............................... 2.2E+01 Os-194 ............................... 1.5E+04 Te-127m ............................ 8.0E+02 
Cm-246 ............................... 2.2E+01 Pa-231 ............................... 7.8E+00 Te-129m ............................ 2.3E+03 
Cm-247 ............................... 2.4E+01 Pb-202 ............................... 1.0E+05 Th-228 ............................... 2.9E+01 
Cm-248 ............................... 6.0E+00 Pb-205 ............................... 9.1E+01 Th-229 ............................... 4.7E+00 
Cm-250 ............................... 1.1E+00 Pb-210 ............................... 9.2E+01 Th-230 ............................... 3.1E+01 
Co-56 .................................. 4.0E+01 Pd-107 ............................... 7.8E+05 Th-232 ............................... 6.1E+00 
Co-57 .................................. 2.3E+02 Pm-143 .............................. 1.3E+02 Ti-44 .................................. 1.6E+02 
Co-58 .................................. 1.4E+02 Pm-144 .............................. 2.9E+01 Tl-204 ................................ 2.2E+04 
Co-60 .................................. 1.8E+01 Pm-145 .............................. 2.6E+02 Tm-170 .............................. 8.4E+03 
Cs-134 ................................. 2.7E+01 Pm-146 .............................. 4.5E+01 Tm-171 .............................. 2.8E+04 
Cs-135 ................................. 2.2E+06 Pm-147 .............................. 2.5E+05 U-232 ................................. 1.5E+01 
Cs-137 ................................. 6.0E+01 Pm-148m ........................... 1.1E+02 U-233 ................................. 7.4E+01 
Dy-159 ................................. 4.1E+06 Po-209 ............................... 6.3E+03 U-234 ................................. 7.5E+01 
Es-254 ................................. 6.3E+01 Po-210 ............................... 1.1E+03 U-235 ................................. 6.7E+01 
Es-255 ................................. 4.6E+04 Pt-193 ................................ 4.4E+07 U-236 ................................. 8.0E+01 
Eu-148 ................................. 7.0E+05 Pu-236 ............................... 6.9E+01 U-238 ................................. 8.4E+01 
Eu-149 ................................. 5.3E+06 Pu-237 ............................... 3.3E+02 V-49 ................................... 2.9E+07 
Eu-152 ................................. 3.1E+01 Pu-238 ............................... 2.5E+01 W-181 ................................ 1.1E+03 
Eu-154 ................................. 3.1E+01 Pu-239 ............................... 2.3E+01 W-185 ................................ 3.9E+06 
Eu-155 ................................. 3.7E+02 Pu-240 ............................... 2.3E+01 W-188 ................................ 6.4E+04 
Fe-55 ................................... 3.7E+06 Pu-241 ............................... 1.2E+03 Y-88 ................................... 3.4E+01 
Fe-59 ................................... 2.0E+02 Pu-242 ............................... 2.4E+01 Y-91 ................................... 5.0E+04 
Fe-60 ................................... 1.3E+04 Pu-244 ............................... 2.5E+01 Yb-169 ............................... 5.5E+02 
Fm-257 ................................ 4.3E+02 Ra-226 ............................... 1.2E+03 Zn-65 ................................. 1.1E+02 
Gd-146 ................................ 2.6E+05 Ra-228 ............................... 2.1E+03 Zr-88 .................................. 1.2E+02 
Gd-148 ................................ 3.0E+01 Rb-83 ................................. 9.2E+01 Zr-93 .................................. 3.1E+04 
Gd-151 ................................ 1.1E+06 Rb-84 ................................. 2.0E+02 Zr-95 .................................. 2.0E+02 
Gd-153 ................................ 2.1E+02 Re-183 ............................... 5.4E+02 
Ge-68 .................................. 5.7E+02 Re-184 ............................... 2.6E+02 

Any alpha emitting radionuclide not listed 
above and mixtures of alpha emitters of un-
known composition have a value of 10 micro-
curies. 

Any radionuclide other than alpha emit-
ting radionuclides not listed above and mix-
tures of beta emitters of unknown composi-
tion have a value of 100 microcuries. 

NOTE: Where there is involved a combina-
tion of radionuclides in known amounts, de-
rive the value for the combination as fol-
lows: determine, for each radionuclide in the 
combination, the ratio between the quantity 
present in the combination and the value 
otherwise established for the specific radio-
nuclide when not in combination. If the sum 
of such ratios for all radionuclides in the 
combination exceeds unity (1), then the ac-
countability criterion has been exceeded. 

[63 FR 59688, Nov. 4, 1998] 

PART 840—EXTRAORDINARY 
NUCLEAR OCCURRENCES 

Sec. 
840.1 Scope and purpose. 
840.2 Procedures. 
840.3 Determination of extraordinary nu-

clear occurrence. 
840.4 Criterion I—Substantial discharge of 

radioactive material or substantial radi-
ation levels offsite. 

840.5 Criterion II—Substantial damages to 
persons offsite or property offsite. 

AUTHORITY: Sec. 161 of the Atomic Energy 
Act of 1954, Pub. L. 83–703, 68 Stat. 919 (42 
U.S.C. 2201); sec. 170 of the Atomic Energy 
Act of 1954, Pub. L. 85–256, 71 Stat. 576, as 
amended by Pub. L. 89–645, 80 Stat. 891 (42 
U.S.C. 2210); Department of Energy Organiza-
tion Act, Pub. L. 95–91, 91 Stat. 565–613 (42 
U.S.C. 7101–7352). 
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SOURCE: 49 FR 21473, May 21, 1984, unless 
otherwise noted. 

§ 840.1 Scope and purpose. 
(a) Scope. This subpart applies to 

those DOE contractor activities to 
which the nuclear hazards indemnity 
provisions in 41 CFR 9–50.704–6 apply, 
and to other persons indemnified with 
respect to such activities. 

(b) Purpose. One purpose of this sub-
part is to set forth the criteria which 
the DOE proposes to follow in order to 
determine whether there has been an 
‘‘extraordinary nuclear occurrence.’’ 
The other purpose is to establish the 
conditions of the waivers of defenses 
proposed for incorporation in indem-
nity agreements. 

(1) The system is to come into effect 
only where the discharge or dispersal 
constitutes a substantial amount of 
source, special nuclear or byproduct 
material, or has caused substantial ra-
diation levels offsite. The various lim-
its in present DOE regulations are not 
appropriate for direct application in 
the determination of an ‘‘extraordinary 
nuclear occurrence,’’ for they were ar-
rived at with other purposes in mind, 
and those limits have been set at a 
level which is conservatively arrived at 
by incorporating a significant safety 
factor. Thus, a discharge or dispersal 
which exceeds the limits in DOE regu-
lations, or in DOE orders, although 
possible cause for concern, is not one 
which would be expected to cause sub-
stantial injury or damage unless it ex-
ceeds by some significant multiple the 
appropriate regulatory limit. Accord-
ingly, in arriving at the values in the 
criteria to be deemed ‘‘substantial’’ it 
is more appropriate to adopt values 
separate from DOE health and safety 
orders, and, of course the selection of 
these values will not in any way affect 
such orders. A substantial discharge, 
for purposes of the criteria, represents 
a perturbation of the environment 
which is clearly above that which could 
be anticipated from the conduct of nor-
mal activities. The criteria are in-
tended solely for the purposes of ad-
ministration of DOE statutory respon-
sibilities under Pub. L. 89–645, and are 
not intended to indicate a level of dis-
charge or dispersal at which damage is 
likely to occur, or even a level at 

which some type of protective action is 
indicated. It should be clearly under-
stood that the criteria in no way estab-
lish or indicate that there is a specific 
threshold of exposure at which biologi-
cal damage from radiation will take 
place. It cannot be emphasized too fre-
quently that the levels set to be used 
as criteria for the first part of the de-
termination, that is, the criteria for 
amounts offsite or radiation levels off-
site which are substantial, are not 
meant to indicate that, because such 
amounts or levels are determined to be 
substantial for purposes of administra-
tion, they are ‘‘substantial’’ in terms 
of their propensity for causing injury 
or damage. 

(2) It is the purpose of the second 
part of the determination that DOE de-
cide whether there have in fact been or 
will probably be substantial damages 
to persons offsite or property offsite. 
The criteria for substantial damages 
were formulated, and the numerical 
values selected, on a wholly different 
basis from that on which the criteria 
used for the first part of the determina-
tion with respect to substantial dis-
charge were derived. The only inter-
relation between the values selected 
for the discharge criteria and the dam-
age criteria is that the discharge val-
ues are set so low that it is extremely 
unlikely the damage criteria could be 
satisfied unless the discharge values 
have been exceeded. 

(3) The first part of the test is de-
signed so that DOE can assure itself 
that something exceptional has oc-
curred; that something untoward and 
unexpected has in fact taken place and 
that this event is of sufficient signifi-
cance to raise the possibility that some 
damage to persons or property offsite 
has resulted or may result. If there ap-
pears to be no damage, the waivers will 
not apply because DOE will be unable, 
under the second part of the test, to 
make a determination that ‘‘substan-
tial damages’’ have resulted or will 
probably result. If damages have re-
sulted or will probably result, they 
could vary from de minimis to serious, 
and the waivers will not apply until 
the damages, both actual and probable, 
are determined to be ‘‘substantial’’ 
within the second part of the test. 
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(4) The presence or absence of an ex-
traordinary nuclear occurrence deter-
mination does not concomitantly de-
termine whether or not a particular 
claimant will recover on his claim. In 
effect, it is intended primarily to de-
termine whether certain potential ob-
stacles to recovery are to be removed 
from the route the claimant would or-
dinarily follow to seek compensation 
for his injury or damage. If there has 
not been an extraordinary nuclear oc-
currence determination, the claimant 
must proceed (in the absence of settle-
ment) with a tort action subject to 
whatever issues must be met, and 
whatever defenses are available to the 
defendant, under the law applicable in 
the relevant jurisdiction. If there has 
been an extraordinary nuclear occur-
rence determination, the claimant 
must still proceed (in the absence of 
settlement) with a tort action, but the 
claimant’s burden is substantially 
eased by the elimination of certain 
issues which may be involved and cer-
tain defenses which may be available 
to the defendant. In either case the de-
fendant may defend with respect to 
such of the following matters as are in 
issue in any given claim: the nature of 
the claimant’s alleged damages, the 
causal relationship between the event 
and the alleged damages, and the 
amount of the alleged damages. 

§ 840.2 Procedures. 

(a) DOE may initiate, on its own mo-
tion, the making of a determination as 
to whether or not there has been an ex-
traordinary nuclear occurrence. In the 
event DOE does not so initiate the 
making of a determination, any af-
fected person, or any person with 
whom an indemnity agreement is exe-
cuted may petition DOE for a deter-
mination of whether or not there has 
been an extraordinary nuclear occur-
rence. If DOE does not have, or does 
not expect to have, within 7 days after 
it has received notification of an al-
leged event, enough information avail-
able to make a determination that 
there has been an extraordinary nu-
clear occurrence, DOE will publish a 
notice in the FEDERAL REGISTER set-
ting forth the date and place of the al-
leged event and requesting any persons 

having knowledge thereof to submit 
their information to DOE. 

(b) When a procedure is initiated 
under paragraph (a) of this section, the 
principal staff which will begin imme-
diately to assemble the relevant infor-
mation and prepare a report on which 
the DOE can make its determination 
will consist of the Directors or their 
designees of the following Divisions or 
Offices: Office of Nuclear Safety, Office 
of Operational Safety, Office of Health 
and Environmental Research, the Gen-
eral Counsel or his designee, and a rep-
resentative of the program division 
whose facility or device may be in-
volved. 

§ 840.3 Determination of extraordinary 
nuclear occurrence. 

If the DOE determines that both of 
the criteria set forth in § 840.4 and 
§ 840.5 have been met, it will make the 
determination that there has been an 
extraordinary nuclear occurrence. If 
the DOE publishes a notice in the FED-
ERAL REGISTER in accordance with 
§ 840.2(a) and does not make a deter-
mination within 90 days thereafter 
that there has been an extraordinary 
nuclear occurrence, the alleged event 
will be deemed not to be an extraor-
dinary nuclear occurrence. The time 
for the making of a determination may 
be extended by DOE by notice pub-
lished in the FEDERAL REGISTER. 

§ 840.4 Criterion I—Substantial dis-
charge of radioactive material or 
substantial radiation levels offsite. 

DOE will determine that there has 
been a substantial discharge or dis-
persal of radioactive material offsite, 
or that there have been substantial lev-
els of radiation offsite, when as a result 
of an event comprised of one or more 
related happenings, radioactive mate-
rial is released from its intended place 
of confinement or radiation levels 
occur offsite and either of the fol-
lowing findings are also made: 

(a) DOE finds that one or more per-
sons offsite were, could have been, or 
might be exposed to radiation or to ra-
dioactive material, resulting in a dose 
or in a projected dose in excess of one 
of the levels in the following table: 
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TOTAL PROJECTED RADIATION DOSES 

Critical organ Dose 
(rems) 

Thyroid ....................................................................... 30 
Whole Body ............................................................... 20 
Bone Marrow ............................................................. 20 
Skin ............................................................................ 60 
Other organs or tissues ............................................. 30 

Exposures from the following types 
of sources of radiation shall be in-
cluded: 

(1) Radiation from sources external 
to the body; 

(2) Radioactive material that may be 
taken into the body from its occur-
rence in air or water; and 

(3) Radioactive material that may be 
taken into the body from its occur-
rence in food or on terrestrial surfaces. 

(b) DOE finds that— 
(1) Surface contamination of at least 

a total of any 100 square meters of off-
site property has occurred as the result 
of a release of radioactive material 
from a production or utilization facil-
ity or device and such contamination is 
characterized by levels of radiation in 
excess of one of the values listed in col-
umn 1 or column 2 of the following 
table, or 

(2) Surface contamination of any off-
site property has occurred as the result 
of a release of radioactive material in 
the course of transportation and such 
contamination is characterized by lev-
els of radiation in excess of one of the 
values listed in column 2 of the fol-
lowing table: 

TOTAL SURFACE CONTAMINATION LEVELS 1 

Type of emitter Column 1—Offsite 
property 2 

Column 2—Other 
offsite property 

Alpha emission 
from transuranic 
isotopes.

3.5 microcuries 
per square 
meter.

0.35 microcuries 
per square 
meter. 

Alpha emission 
from isotopes 
other than trans-
uranic isotopes.

35 microcuries per 
square meter.

3.5 microcuries 
per square 
meter. 

Beta or gamma 
emission.

40 millirads/hour 1 
cm (measured 
through not 
more than 7 mil-
ligrams per 
square centi-
meter of total 
absorber).

4 millirads/hour 1 
cm (measured 
through not 
more than 7 mil-
ligrams per 
square centi-
meter of total 
absorber). 

1 The maximum levels (above background), observed or 
projected, 8 or more hours after initial deposition. 

2 Contiguous to site, owned or leased by person with whom 
an indemnity agreement is executed. 

[49 FR 21473, May 21, 1984; 49 FR 24374, June 
13, 1984] 

§ 840.5 Criterion II—Substantial dam-
ages to persons offsite or property 
offsite. 

(a) After DOE has determined that an 
event has satisfied Criterion I, DOE 
will determine that the event has re-
sulted or will probably result in sub-
stantial damages to persons offsite or 
property offsite if any of the following 
findings are made: 

(1) DOE finds that such event has re-
sulted in the death or hospitalization, 
within 30 days of the event, of five or 
more people located offsite showing ob-
jective clinical evidence of physical in-
jury from exposure to the radioactive, 
toxic, explosive, or other hazardous 
properties of source, special nuclear, or 
byproduct material; or 

(2) DOE finds that $2,500,000 or more 
of damage offsite has been or will prob-
ably be sustained by any one person, or 
$5 million or more of such damage in 
the aggregate has been or will probably 
be sustained, as the result of such 
event; or 

(3) DOE finds that $5,000 or more of 
damage offsite has been or will prob-
ably be sustained by each of 50 or more 
persons, provided that $1 million or 
more of such damage in the aggregate 
has been or will probably be sustained, 
as the result of such event. 

(b) As used in paragraphs (a) (2) and 
(3) of this section ‘‘damage’’ shall be 
that arising out of or resulting from 
the radioactive, toxic, explosive, or 
other hazardous properties of source, 
special nuclear, or byproduct material, 
and shall be based upon estimates of 
one or more of the following: 

(1) Total cost necessary to put af-
fected property back into use. 

(2) Loss of use of affected property. 
(3) Value of affected property where 

not practical to restore to use. 
(4) Financial loss resulting from pro-

tective actions appropriate to reduce 
or avoid exposure to radiation or to ra-
dioactive materials. 
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