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Subpart C—Equipment

§ 34.20 Performance requirements for 
industrial radiography equipment. 

Equipment used in industrial radio-
graphic operations must meet the fol-
lowing minimum criteria: 

(a)(1) Each radiographic exposure de-
vice, source assembly or sealed source, 
and all associated equipment must 
meet the requirements specified in 
American National Standards Insti-
tute, N432–1980 ‘‘Radiological Safety 
for the Design and Construction of Ap-
paratus for Gamma Radiography,’’ 
(published as NBS Handbook 136, issued 
January 1981). This publication has 
been approved for incorporation by ref-
erence by the Director of the Federal 
Register in accordance with 5 U.S.C. 
552(a)and 1 CFR part 51. This publica-
tion may be purchased from the Amer-
ican National Standards Institute, Inc., 
1430 Broadway, New York, New York 
10018 Telephone (212) 642–4900. Copies of 
the document are available for inspec-
tion at the Nuclear Regulatory Com-
mission Library, 11545 Rockville Pike, 
Rockville, Maryland 20852. A copy of 
the document is also on file at the Of-
fice of the Federal Register, 800 North 
Capitol Street NW., suite 700, Wash-
ington, DC. 

(2) Engineering analysis may be sub-
mitted by an applicant or licensee to 
demonstrate the applicability of pre-
viously performed testing on similar 
individual radiography equipment com-
ponents. Upon review, the Commission 
may find this an acceptable alternative 
to actual testing of the component pur-
suant to the above referenced standard. 

(b) In addition to the requirements 
specified in paragraph (a) of this sec-
tion, the following requirements apply 
to radiographic exposure devices, 
source changers, source assemblies and 
sealed sources. 

(1) The licensee shall ensure that 
each radiographic exposure device has 
attached to it a durable, legible, clear-
ly visible label bearing the— 

(i) Chemical symbol and mass num-
ber of the radionuclide in the device; 

(ii) Activity and the date on which 
this activity was last measured; 

(iii) Model (or product code) and se-
rial number of the sealed source; 

(iv) Manufacturer’s identity of the 
sealed source; and 

(v) Licensee’s name, address, and 
telephone number. 

(2) Radiographic exposure devices in-
tended for use as Type B transport con-
tainers must meet the applicable re-
quirements of 10 CFR part 71. 

(3) Modification of radiographic expo-
sure devices, source changers, and 
source assemblies and associated 
equipment is prohibited, unless the de-
sign of any replacement compo-
nent,including source holder, source 
assembly, controls or guide tubes 
would not compromise the design safe-
ty features of the system. 

(c) In addition to the requirements 
specified in paragraphs (a) and (b) of 
this section, the following require-
ments apply to radiographic exposure 
devices, source assemblies, and associ-
ated equipment that allow the source 
to be moved out of the device for radio-
graphic operations or to source chang-
ers. 

(1) The coupling between the source 
assembly and the control cable must be 
designed in such a manner that the 
source assembly will not become dis-
connected if cranked outside the guide 
tube. The coupling must be such that it 
cannot be unintentionally disconnected 
under normal and reasonably foresee-
able abnormal conditions. 

(2) The device must automatically se-
cure the source assembly when it is 
cranked back into the fully shielded 
position within the device. This secur-
ing system may only be released by 
means of a deliberate operation on the 
exposure device. 

(3) The outlet fittings, lock box, and 
drive cable fittings on each radio-
graphic exposure device must be 
equipped with safety plugs or covers 
which must be installed during storage 
and transportation to protect the 
source assembly from water, mud, sand 
or other foreign matter. 

(4)(i) Each sealed source or source as-
sembly must have attached to it or en-
graved on it, a durable, legible, visible 
label with the words: ‘‘DANGER—RA-
DIOACTIVE.’’

(ii) The label may not interfere with 
the safe operation of the exposure de-
vice or associated equipment. 
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(5) The guide tube must be able to 
withstand a crushing test that closely 
approximates the crushing forces that 
are likely to be encountered during 
use, and be able to withstand a kinking 
resistance test that closely approxi-
mates the kinking forces that are like-
ly to be encountered during use. 

(6) Guide tubes must be used when 
moving the source out of the device. 

(7) An exposure head or similar de-
vice designed to prevent the source as-
sembly from passing out of the end of 
the guide tube must be attached to the 
outermost end of the guide tube during 
industrial radiography operations. 

(8) The guide tube exposure head con-
nection must be able to withstand the 
tensile test for control units specified 
in ANSI N432–1980. 

(9) Source changers must provide a 
system for ensuring that the source 
will not be accidentally withdrawn 
from the changer when connecting or 
disconnecting the drive cable to or 
from a source assembly. 

(d) All radiographic exposure devices 
and associated equipment in use after 
January 10, 1996, must comply with the 
requirements of this section. 

(e) Notwithstanding paragraph (a)(1) 
of this section, equipment used in in-
dustrial radiographic operations need 
not comply with § 8.9.2(c) of the Endur-
ance Test in American National Stand-
ards Institute N432–1980, if the proto-
type equipment has been tested using a 
torque value representative of the 
torque that an individual using the ra-
diography equipment can realistically 
exert on the lever or crankshaft of the 
drive mechanism.

§ 34.21 Limits on external radiation 
levels from storage containers and 
source changers. 

The maximum exposure rate limits 
for storage containers and source 
changers are 2 millisieverts (200 
millirem) per hour at any exterior sur-
face, and 0.1 millisieverts (10 millirem) 
per hour at 1 meter from any exterior 
surface with the sealed source in the 
shielded position.

§ 34.23 Locking of radiographic expo-
sure devices, storage containers 
and source changers. 

(a) Each radiographic exposure de-
vice must have a lock or outer locked 
container designed to prevent unau-
thorized or accidental removal of the 
sealed source from its shielded posi-
tion. The exposure device and/or its 
container must be kept locked (and if a 
keyed-lock, with the key removed at 
all times) when not under the direct 
surveillance of a radiographer or a 
radiographer’s assistant except at per-
manent radiographic installations as 
stated in § 34.51. In addition, during ra-
diographic operations the sealed source 
assembly must be secured in the shield-
ed position each time the source is re-
turned to that position. 

(b) Each sealed source storage con-
tainer and source changer must have a 
lock or outer locked container de-
signed to prevent unauthorized or acci-
dental removal of the sealed source 
from its shielded position. Storage con-
tainers and source changers must be 
kept locked (and if a keyed-lock, with 
the key removed at all times) when 
containing sealed sources except when 
under the direct surveillance of a 
radiographer or a radiographer’s assist-
ant.

§ 34.25 Radiation survey instruments. 
(a) The licensee shall keep sufficient 

calibrated and operable radiation sur-
vey instruments at each location where 
radioactive material is present to 
make the radiation surveys required by 
this part and by 10 CFR part 20 of this 
chapter. Instrumentation required by 
this section must be capable of meas-
uring a range from 0.02 millisieverts (2 
millirems) per hour through 0.01 
sievert (1 rem) per hour. 

(b) The licensee shall have each radi-
ation survey instrument required 
under paragraph (a) of this section cali-
brated— 

(1) At intervals not to exceed 6 
months and after instrument servicing, 
except for battery changes; 

(2) For linear scale instruments, at 
two points located approximately one-
third and two-thirds of full-scale on 
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each scale; for logarithmic scale in-
struments, at mid-range of each dec-
ade, and at two points of at least one 
decade; and for digital instruments, at 
3 points between 0.02 and 10 
millisieverts (2 and 1000 millirems) per 
hour; and 

(3) So that an accuracy within plus 
or minus 20 percent of the calibration 
source can be demonstrated at each 
point checked. 

(c) The licensee shall maintain 
records of the results of the instrument 
calibrations in accordance with § 34.65.

§ 34.27 Leak testing and replacement 
of sealed sources. 

(a) The replacement of any sealed 
source fastened to or contained in a ra-
diographic exposure device and leak 
testing of any sealed source must be 
performed by persons authorized to do 
so by the NRC or an Agreement State. 

(b) The opening, repair, or modifica-
tion of any sealed source must be per-
formed by persons specifically author-
ized to do so by the Commission or an 
Agreement State. 

(c) Testing and recordkeeping re-
quirements. 

(1) Each licensee who uses a sealed 
source shall have the source tested for 
leakage at intervals not to exceed 6 
months. The leak testing of the source 
must be performed using a method ap-
proved by the Commission or by an 
Agreement State. The wipe sample 
should be taken from the nearest ac-
cessible point to the sealed source 
where contamination might accumu-
late. The wipe sample must be analyzed 
for radioactive contamination. The 
analysis must be capable of detecting 
the presence of 185 Bq (0.005 
microcurie) of radioactive material on 
the test sample and must be performed 
by a person specifically authorized by 
the Commission or an Agreement State 
to perform the analysis. 

(2) The licensee shall maintain 
records of the leak tests in accordance 
with § 34.67. 

(3) Unless a sealed source is accom-
panied by a certificate from the trans-
feror that shows that it has been leak 
tested within 6 months before the 
transfer, it may not be used by the li-
censee until tested for leakage. Sealed 
sources that are in storage and not in 

use do not require leak testing, but 
must be tested before use or transfer to 
another person if the interval of stor-
age exceeds 6 months. 

(d) Any test conducted pursuant to 
paragraph (c) of this section which re-
veals the presence of 185 Bq (0.005 
microcurie) or more of removable ra-
dioactive material must be considered 
evidence that the sealed source is leak-
ing. The licensee shall immediately 
withdraw the equipment involved from 
use and shall have it decontaminated 
and repaired or disposed of in accord-
ance with Commission regulations. A 
report must be filed with the Director 
of Nuclear Material Safety and Safe-
guards, U.S. Nuclear Regulatory Com-
mission, Washington, DC 20555–0001, 
within 5 days of any test with results 
that exceed the threshold in this sub-
section, describing the equipment in-
volved, the test results, and the correc-
tive action taken. A copy of the report 
must be sent to the Administrator of 
the appropriate Nuclear Regulatory 
Commission’s Regional Office listed in 
appendix D of 10 CFR part 20 of this 
chapter ‘‘Standards for Protection 
Against Radiation.’’

(e) Each exposure device using de-
pleted uranium (DU) shielding and an 
‘‘S’’ tube configuration must be tested 
for DU contamination at intervals not 
to exceed 12 months. The analysis must 
be capable of detecting the presence of 
185 Bq (0.005 microcuries) of radioactive 
material on the test sample and must 
be performed by a person specifically 
authorized by the Commission or an 
Agreement State to perform the anal-
ysis. Should such testing reveal the 
presence of 185 Bq (0.005 microcuries) or 
more of removable DU contamination, 
the exposure device must be removed 
from use until an evaluation of the 
wear on the S-tube has been made. 
Should the evaluation reveal that the 
S-tube is worn through, the device may 
not be used again. DU shielded devices 
do not have to be tested for DU con-
tamination while in storage and not in 
use. Before using or transferring such a 
device however, the device must be 
tested for DU contamination if the in-
terval of storage exceeded 12 months. A 
record of the DU leak-test must be 
made in accordance with § 34.67. Licens-
ees will have until June 27, 1998, to 
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comply with the DU leak-testing re-
quirements of this paragraph. 

[62 FR 28963, May 28, 1997, as amended at 63 
FR 37061, July 9, 1998; 67 FR 77652, Dec. 19, 
2002]

§ 34.29 Quarterly inventory. 
(a) Each licensee shall conduct a 

quarterly physical inventory to ac-
count for all sealed sources and for de-
vices containing depleted uranium re-
ceived and possessed under this license. 

(b) The licensee shall maintain 
records of the quarterly inventory in 
accordance with § 34.69.

§ 34.31 Inspection and maintenance of 
radiographic exposure devices, 
transport and storage containers, 
associated equipment, source 
changers, and survey instruments. 

(a) The licensee shall perform visual 
and operability checks on survey me-
ters, radiographic exposure devices, 
transport and storage containers, asso-
ciated equipment and source changers 
before use on each day the equipment 
is to be used to ensure that the equip-
ment is in good working condition, 
that the sources are adequately shield-
ed, and that required labeling is 
present. Survey instrument operability 
must be performed using check sources 
or other appropriate means. If equip-
ment problems are found, the equip-
ment must be removed from service 
until repaired. 

(b) Each licensee shall have written 
procedures for: 

(1) Inspection and routine mainte-
nance of radiographic exposure devices, 
source changers, associated equipment, 
transport and storage containers, and 
survey instruments at intervals not to 
exceed 3 months or before the first use 
thereafter to ensure the proper func-
tioning of components important to 
safety. Replacement components shall 
meet design specifications. If equip-
ment problems are found, the equip-
ment must be removed from service 
until repaired. 

(2) Inspection and maintenance nec-
essary to maintain the Type B pack-
aging used to transport radioactive 
materials. The inspection and mainte-
nance program must include proce-
dures to assure that Type B packages 
are shipped and maintained in accord-

ance with the certificate of compliance 
or other approval. 

(c) Records of equipment problems 
and of any maintenance performed 
under paragraphs (a) and (b) of this sec-
tion must be made in accordance with 
§ 34.73.

§ 34.33 Permanent radiographic instal-
lations. 

(a) Each entrance that is used for 
personnel access to the high radiation 
area in a permanent radiographic in-
stallation must have either: 

(1) An entrance control of the type 
described in § 20.1601(a)(1) of this chap-
ter that reduces the radiation level 
upon entry into the area, or 

(2) Both conspicuous visible and audi-
ble warning signals to warn of the pres-
ence of radiation. The visible signal 
must be actuated by radiation when-
ever the source is exposed. The audible 
signal must be actuated when an at-
tempt is made to enter the installation 
while the source is exposed. 

(b) The alarm system must be tested 
for proper operation with a radiation 
source each day before the installation 
is used for radiographic operations. 
The test must include a check of both 
the visible and audible signals. En-
trance control devices that reduce the 
radiation level upon entry (designated 
in paragraph (a)(1) of this section) 
must be tested monthly. If an entrance 
control device or an alarm is operating 
improperly, it must be immediately la-
beled as defective and repaired within 7 
calendar days. The facility may con-
tinue to be used during this 7-day pe-
riod, provided the licensee implements 
the continuous surveillance require-
ments of § 34.51 and uses an alarming 
ratemeter. Test records for entrance 
controls and audible and visual alarm 
must be maintained in accordance with 
§ 34.75.

§ 34.35 Labeling, storage, and trans-
portation. 

(a) The licensee may not use a source 
changer or a container to store li-
censed material unless the source 
changer or the storage container has 
securely attached to it a durable, leg-
ible, and clearly visible label bearing 
the standard trefoil radiation caution 
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symbol conventional colors, i.e., ma-
genta, purple or black on a yellow 
background, having a minimum diame-
ter of 25 mm, and the wording

CAUTION*
RADIOACTIVE MATERIAL 
NOTIFY CIVIL AUTHORITIES (or ‘‘NAME 

OF COMPANY’’) 
*llll or ‘‘DANGER’’

(b) The licensee may not transport li-
censed material unless the material is 
packaged, and the package is labeled, 
marked, and accompanied with appro-
priate shipping papers in accordance 
with regulations set out in 10 CFR part 
71. 

(c) Locked radiographic exposure de-
vices and storage containers must be 
physically secured to prevent tam-
pering or removal by unauthorized per-
sonnel. The licensee shall store li-
censed material in a manner which will 
minimize danger from explosion or fire. 

(d) The licensee shall lock and phys-
ically secure the transport package 
containing licensed material in the 
transporting vehicle to prevent acci-
dental loss, tampering, or unauthorized 
removal of the licensed material from 
the vehicle.

Subpart D—Radiation Safety 
Requirements

§ 34.41 Conducting industrial radio-
graphic operations. 

(a) Whenever radiography is per-
formed at a location other than a per-
manent radiographic installation, the 
radiographer must be accompanied by 
at least one other qualified 
radiographer or an individual who has 
at a minimum met the requirements of 
§ 34.43(c). The additional qualified indi-
vidual shall observe the operations and 
be capable of providing immediate as-
sistance to prevent unauthorized entry. 
Radiography may not be performed if 
only one qualified individual is 
present. 

(b) All radiographic operations con-
ducted at locations of use authorized 
on the license must be conducted in a 
permanent radiographic installation, 
unless specifically authorized by the 
Commission. 

(c) A licensee may conduct lay-barge, 
offshore platform, or underwater radi-

ography only if procedures have been 
approved by the Commission or by an 
Agreement State. 

(d) Licensees will have until June 27, 
1998, to meet the requirements for hav-
ing two qualified individuals present at 
locations other than a permanent radi-
ographic installation as specified in 
paragraph (a) of this section. 

[62 FR 28963, May 28, 1997, as amended at 63 
FR 37061, July 9, 1998]

§ 34.42 Radiation Safety Officer for in-
dustrial radiography. 

The RSO shall ensure that radiation 
safety activities are being performed in 
accordance with approved procedures 
and regulatory requirements in the 
daily operation of the licensee’s pro-
gram. 

(a) The minimum qualifications, 
training, and experience for RSOs for 
industrial radiography are as follows: 

(1) Completion of the training and 
testing requirements of § 34.43(a); 

(2) 2000 hours of hands-on experience 
as a qualified radiographer in indus-
trial radiographic operations; and 

(3) Formal training in the establish-
ment and maintenance of a radiation 
protection program. 

(b) The Commission will consider al-
ternatives when the RSO has appro-
priate training and/or experience in the 
field of ionizing radiation, and in addi-
tion, has adequate formal training with 
respect to the establishment and main-
tenance of a radiation safety protec-
tion program. 

(c) The specific duties and authori-
ties of the RSO include, but are not 
limited to: 

(1) Establishing and overseeing all 
operating, emergency, and ALARA pro-
cedures as required by 10 CFR part 20 
of this chapter, and reviewing them 
regularly to ensure that the procedures 
in use conform to current 10 CFR part 
20 procedures, conform to other NRC 
regulations and to the license condi-
tions. 

(2) Overseeing and approving all 
phases of the training program for ra-
diographic personnel, ensuring that ap-
propriate and effective radiation pro-
tection practices are taught; 

(3) Ensuring that required radiation 
surveys and leak tests are performed 
and documented in accordance with the 
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