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In response to the Federal register notice of July 21 1977 (42 FR 37458),

~we offer our comments on the report, ""Regulation of Nat urally Occurring and
Accelerator- Pr**-:ed Padicactive Materials=-A Task Fore e Review,"

In April 1977, our Bureau of Radiclogical Health (BRH) commented on an earlier
draft of this report which did not include the conclusions and recommendation

of the Execub‘.e Summary contained on pages 3=4 of the final report., Therefore,
we have limited our response mainly to general comments hecause o our specific
comments have already been considered by the Task Forze.

As a long-razge goal, {t appears logical to in

¢ zaterial
under the a"-o'i'y of one agency with the inter
a

of having one national,

t
tion safety and to set performanca
I4

unifondy applied program to control user radi
standards for pro ducts and devices, regardless o the origin of the radicactive

material.

In pursuing the goal of obtaining Federal legislative a sherity to regulate
\aturally occurring and accelerator-produced radiocactive materials, it
suggested that consideration be given.to the following: :
i upon the recommendat of Workshop Mo, 7 of the Seventh Annual
National Conference on FJdiatzon Control 4in 1975, the Executive
Committee of the conferenc @ appointed Task Force No. 1:
"To develop the criteria needed to perform an 1dequate
evaluation of devices, sealed sources, loils, lials, and
mactrices which contain naturally QCcurring or accelerator-
produced radicactive raterial (WARM) and factors regarding
their interstate distribution. By means of these criteria
Lo provide a mechanism for state-Federal co trol of the
Banuiacture and distribution af subject sources and products
not covered under the Atomic Energy Act."
This Task Force is composed of State personnel representing the
onference of idiation “ontrol Program Directors ( RCPD) and
representatives of the Nueclear Regulatory Commi¢ sion, the Environe
mental Protection Agency, and the Jureau of Radiological Health, FDA.
The Task Force has met feveral times over the Fast two years and
hae Aavalanad £ s - )’
Nas developed a set of ! Cuides as pare of a taticonwide system
for the uniforn evaluation and coatrol of procucts containing NAaM
(vhich {ncludes the Padioactive 'atarials Pefarance Jfanual and the
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ra

cooperative efforts of the States and the Federal Covernment.
The NAR!M Guides will also provide assistance to manufacturers,
assemblers, and distributors regarding radiation safety aspects

'f for VARM sources and products. Unifor= application of the NARM p
Cuides by radiation control agencies will serve to promote
radiological safety in the manufacture, assembly, and distribu-
tion of NARM sources and products.

It is important that this voluntary NARM program which has recsived

a great many man-hours of effort in its development by members of

the CRCPD, IMC, EPA, and CRH be supported by the participating

groups and given sufficient opportunity to function now that work

on the lARM Cuides has been completed, The NARM Guides were not

available in 1974 when the Agreement States recormended Federal

legislation governing naturally occurring and accelerator-produced

radiocactive material. The States through the CRCPD have now indi-

cated their support of the NARM Guide progranm,
|
\
\
|
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As a long-term goal, Federal regulatery control should be sought

for irported NATM {tems, exempt NARM items, and all NARM {tems
manuiactured and used in non-licensing States. lHowever, the

process of seeking legislative authority for Federal control of '
NAaRll at this time should not detract from continued developreut

of -2 voluntary State-Federal ccoperative ARM program, The

voluntary NARM program should be cozpa:tible, to the extent possible,

with the Federal NARM control prozras which is fo be developed in

the future. Therefore, supporting and stirangthening the voluntary

JARI program at this time should contriSuts toward developaent of

the Federal NARM control program as a long-range goal.

2. Although the Task Force report reflects corsiderable effort and
provides a useful overview of the current status of agency
responsibilities and limitactions in the control of NARM material,
it appears that there is a lack of sufficient current data to
justify and serve as the basis for requiring a new initiative
of Federal legislative authority to establish o regulatory control
program. Much of the data in NUREC-030l was taken from an FDA
report (FDA 72-8001) published in 1371 and based on a study now
almost ten vears old. Considerable portions of this latter report
were based on initlal surveys of users made by State agencies during

the 1950's and 1960's when State radiation contrel programs were
Just developing.

The report points out that various Federal Agencies have authority
for control over various aspects of the use of NADM and corractly
notes thut these agencies have not instituted specific controls.
The report fails to note, however, that when specific actions were
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proposed at the Federal level, it was not possible to show that
the use of NAR! represents sufficient hazard to the public *n
warrant action when compared to other agency priorities,

The Tagk Force report provides a basis for a further study on the
comparative effectiveness and costs of 2 Federal licensing progran
versus a voluntary State-Federal Progran to assure the health and
safety of the public in the use of the radicactive materials., The
Task Force report provides no data on actual radiation hazards or
injuries due to NARM, by=procuct, source, or special nuclear

materials upon which to make a comparative hazard analysis., A further
study would evaluate the effactiveness of the voluntary Federal-State
NARM program. The Food and Orug Adainistration would be interested in
participating in such a study, which should be accomplished with

the support of all interested Federal Agencies as well as the CRCPD.

As indicated in the report, the FDA has authority to regulate medical
radiation sources under the Medical Device Amenduents of 1976 (Publis
Law 94<295, 20 Stae 539-583) of the Federal Food, Drug, and Cosmetic
Act. This authority would include medical radiation sources containing
NARM. BRH is the lead Pureau ia FDA dealing with manufacturers of
the following types of medical devices: (a) all medical devices
which are electronice preducts subject to the Radiation Control for
Fealty and Sfafety Act (x-ray machines, =2d:zal lasers, microwave and
ic devices); (b) medical devices ot=ar than electronic devices
S4tject to the Radiation Control for Health and Safety Act of 1968
'.'W" a

but el - to their intended function
(cobale-60, teletherapy, brachytherapy sou

S

-~ nyim .
- .
-~

cit emit ionizing radiation essenti
irces, etc.); and (e)

accessories or components of products falling under categories (a)

or (b) which may influencae the quantity, quality, or direction of

the radiation emitted or produced (x-ray film, screens, image receptors,
fila processors, nuclear medicine scanners, etc,), We believe the
second paragraph on page 30 of the MRC Task Force report may give the
impressicon that BRH is only involved with voluntary recommendations in
this arca, whereas they are responsible for a regulatory program

under the authority of the Medizal Device Azendments for the types
of medical devices indicatad above.

to conform with specified manufa 4
The classification of medical devices i3 ac
-

FDA as is the promulgation of regulation

Under (1) of Conclusions on page 43 of the rapors, the impression

may be given that FDA does rot lave authorizy for praemarkat approval

of UMM vadicactive medical Sources urder tha Madizal Davice Amende

meats of 1976. The statement should be clarificd by deleting the

following sentence: "There is no Federal program requiring pre-market

approval of VAR radicactive medical sources or requiring the sources
n 4a

quality control standards."
tively under development by
n "good manufacturing prac-
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| TCENSE AGREEMENT RADIOACTIVE MATERIAL

TABLE 5
LEGISLATIVE AUTHORITY TO

STATE LEGIS STATUTE DATE

ALASKA NO

ALABAMA YES ACT 582 09/18/63
ARKANSAS MANDATED 82-1516 01/01/61
ARIZONA MANDATED ARS 30-654 01/01/80
COLORADO YES 25-11 01/01/6%
CONNECTICUT(NP)

CA LA COUNTY
CA ORANGE CTY
CA ST HLTH (NP)
CA ST IND RLNS YES 01/01/61
01§ OF COLUMBIA
DELAWARE NO

FLORIDA MANDATED F.S. 404,06] 07/01/84
GA STATE HEALTH YES CH. 31~13 OCGA 01/01/64
GA NAT RESOURCE
AAWATL NO

10WA NO CH 136C, 1A COOE 04/01/84
10AHO MANDATED 39-3000 05/05/81
ILLINOIS MANDATED 111 1/2-216.8 10/01/73
INDIANA MANDATED 1€ 13-1-2 09/01/59
KANSAS MANDATED 48-1601 ET SEQ 01/01/84
KENTUCKY MANDATED KRS 211.842 06/17/78
LOUTSTANA MANDATED LRS 30:1104.A 06/22/84
MASSACHUSETTS NO
MARY LAND MANDATED HE ART. 8-301 12/06/82
MATNE MANDATED 10 MRSA 677 05/25/83
MICHIGAN YES MCL 333.13%1% 09/30/7
MINNESOTA YES
MISSOURI NO
MISSISSIPRI MANDATED AG'S OPINION 07/01/62
MONTANA NO
NORTH CAROLINA YES GS 104 E-7,-10 01/01/63
NORTH DAKQTA YES 23-20.1-03,04 01/01/81
NEBRASKA YES 71-3501-3519 1/01/63
NEW HAMPSHIRE MANDATED RSA 125:62 05/16/06
NEW JERSEY (NP)
NEW MEXICO MANDATED 74-3-1 - 16 01/701/74
NEVADA MANDATED NRS 459 01/01/69
NY STATE MEALTH YES JONYCAR PART 16 01/01/79
NY ST, ENVIR YES
NY STATE LABOR YES 1C, RULE 38 10/01/62
NY CITY HEALTH MANDATED ARTICLE 175 01/01/62
OM10 NO

OK LAHOMS NO
OREGON MANDATED 453,.605-745 )1/01/6%5
PENNSYLVANIA YES ACT #1984-147 07/10/84
PUERTO RICO NO

RHODE 1SLAND YES 23-1.3 08/01/°%
SOUTH CAROLINA MANDATED 13-7-40 01/01/76
SOUTH DAKQTA NO

TENNESSEE YES TCA 68 CH. 23 01/01/%9
TEXAS MANDATED 4590F, VICS 0

TAH YES uc 26-1-27

VIRGINIA MANDATED 32.1-23%

VERMONT YES
WASHINGTON MANDATED RCW 70.98
WISCONSIN NO
WEST vIRGINIA NO
WIOMING NO

38
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TABLE 35

BUDGET (DOLLARS)

PRIMARY RADIATION CONTROL PROGRAM

STATE FEE FEDERAL OTHER TOTAL
STATE REVENUE COLLECTION GRANT (AMOUNT) RCP

ALASKA 99,400 99,400
ALABAMA 443,026 66,000 140,000 649,026
ARKANSAS 355,430 140,222 304,352 800,004
ARIZONA 833,000 197,400 600 158,300 1,189,300
COLORADO 562,575 129,089 183,34¢ 11,635,522 12,510,530
CONNECTICUT(NP)

CA LA COUNTY 494,000 6,000 500,000
CA ORANGE CTY 238,000 238,000
CA ST HLTH (NP)

CA ST IND RLNS 0
DIS OF COLUMBIA 0
DELAWARE 75,007 75,000
FLORIDA 612,724 1,869,669 39,002 432,078 2,953,473
GA STATE HEALTH 502,778 116,340 32,670 651,788
GA NAT RESOURCE 300,000 27,400 327,400
HAWAT 1 76,330 76,33C
10WA 66,000 102,000 54,000 222,000
10AH0 144,000 144,000
ILLINOIS 4,137,800 7,105,400 11,243,200
INDIANA 207,300 17,400 20,000 244,700
KANSAS 410,008 48,725 20,000 478,733
KENTUCKY 559,543 127,800 8,757 696,100
LOUISTANA 417,320 561,000 12,000 990, 320
MASSACHUSETTS N 716 330,716
MARYLAND i .,296 19,266 19,683 403,245
MAINE 33,530 59,200 44,600 13,724 151,054
MICHIGAN 515,900 $73,600 142,800 297,000 1,529,300
MINNESOTA 221,222 85,877 307,099
MISSOURI 103,370 62,178 165,548
MISSISSIPPI 327,000 105,000 38,000 470,000
MONTANA 103,936 103,936
NORTH CAROLINA 500,079 312,244 2,900 52,705 867,928
NORTH DAKOTA 149,500 22,000 13,500 185,000
NEBRASKA 247,625 12,000 68,153 327,778
NEW HAMPSHIRE 119,149 33,565 11,358 102,379 266,451
NEW JERSEY (NP)

NEW MEXICO 628,000 628,000
NEVADA 92,000 117,600 209,600
NY STATE HEALTH 323,000 322,000 75,000 720,000
NY ST. ENVIR. 3,210,000 3,210,000
NY STATE LABOR 300,000 300,000
NY CITY HEALTH 1,284,355 1,284,355
OHIO 200,000 230,000 250,000 680,000
OKLAHOMA 456,663 456,663
OREGON 343,5%6 227,446 150,491 16,642 818,125
PENNSYLVANIA 940,000 940,000 +46,000 2,026,000
PUERTO RICO 60,000 60,000
RHODE 1SLAND 275,000 9,200 284,200
SOUTH CAROLINA 880,118 0 83,392 963,510
SOUTH DAKOTA 20,808 2,671 23,479
TENNESSEE 500,170 539,382 43,800 71,900 1,185,282



TASLE 35

BUET (DOLLARS)
PRIMARY RADIATION CONTROL PROGRAM
STATE FEE FEDERAL OTHER TOTAL
STATE REVENUE COLLECTION GRANT (AMOUNT) RCP
TEXAS 4,095,561 42,227 4,177,788
UTAH 302,900 58,900 175,000 15,000,000 15,5.6,800
VIRGINIA 318,605 318,605
VERMONT 0
WASHINGTON 241,300 1,439,600 22,900 238,900 1,942,700
WISCONSIN 84,250 285,000 44,000 16,000 423,250
WEST VIRGINIA 86,435 11,368 51,970 149,773
WYOMING 74,700 74,700
_ e — % e _——= _————
26,745,613 15,620, 360 2,088,353 10,145,833 74,600,159

Arkansas: lavied $304,
Colorado: colierted $11
Florida: collected

environm
Loufsiana: collec
collected $154
General Fund, and were not d
New Hampshire: collected §
New Yor" City: The $1,
North Carolina: collected $52,705 by
North Dakota: collected $1
Ohto: collectyd $250
Oregon: collected
South Caroling:

Minnesota:

Tennessee: colle

Utah: collected
Washington:
west Virginia: collect
Wisconsin: collected

collected

352 on utilities
635,522 for low-
$432,078 as grants fr

ental surveillance and

ted $12,000 under NRC ¢
;000 in fees,

3,500 under
000 from nuclear
$96,642 as agency co
collected $380 985
General Fund,
cted $50,000 as )
for a total of

102,379 from
284,355 {5 a cit

$71,500 under 0
$15,000,000 under UMTRA
$238,900 as inter
ed $51,970 from H
10,000 from ut{){

but which went into the
edicated for radiation control
utflfties
y budget, not state
emergency response fees
FOA contract
utilfities
ntracts

in fees,
and were not d
ab fees,

and $21,900 from TVA,

THER category

agency reimbursement
uman Service
ties

Tevel waste site construction
om power companies for

but which went into the

edicated for radfation control
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TABLE 64
RADIOACTIVE MATERIALS PROGRAM
(GENERAL)

RCPC RAL TOTAL®
NRC ICN'G. MAT'|L NARM AS # LIC'S
AT AGRMN STATE PROGRAM  NARM AGRMNT 1SSUED
NO C “ 6
YES YES R YES
ARKANSAS rE NO R YES
AR 20N4 § YES R YES
YES YES R YES
o T(NP)
CA TY YES NO R L YES
Bk 1 1Y N - 149
CA S (NP)
CA §7 RLNS NC R YES
1S OF COLUMBIA YES R R,L,C 13
DF LAWARE YES - 2
R10A YES YES R ves 44
aA STATE MEALTH YES YES R YES 533
A NAT RESOURCE NO
HAWA] ] NO B R
NO . R 56
YES YES - YES 122
YES - C 408
NC C 121
Y NO R YES 367
Y NO R YES 3il
ES NO - YES 604
1 YES C L 370
YES NO - YES 419
MATNE N v N 813
MICH I GAN NO RN
MINNESOTA NO : ‘ 56
[SSOURI NC R R 116
Yt NC - 186
NO N
£S NO - 833
YES NO R 13
YES NO - 244
YES NO - Y 9
)
ES N R YE §
YES NO R YES 111
YE YES R YES 1,043
YE NO
s YES R Yf
Y £S - Y
NO K
DX LAHOMA NO K g
Rt GUN YES YES & Yt
PENNSYLVAXIA N R |
PUERTO RICO N Y
RMODE [SLAND YES YES & Yf 51
AROL [NA YES R YE 413
DAROTA NC -
YE¢ vE R L6
Y £ 4 45
v vE R
YE 2
NS [+ [+ .
YES vE R ¥ ;,
NO R -
NC H X
NO R RN
21 30 b | :“
RADIC LATORY, V=VOLUNTARY, C=COMBINATIO
NARM C=COMBINATION . NaNONE
NARM regulated similar to agreement material, not app)icable f

state
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U S Department
of Transporiation

e =y DOT-E 9488
mﬁnm ' (FIRS REVISION) APR | 3 1987

1. Members of the Conference of Radiation Control Program Directors, Inc.,
(CRCPD) specifically designated in the records for this exemption in the CRCPD
Executive Secretary's office in Frankfort, Kentucky and shippers authorized and
identified in the records of these CRCPD members are hereby granted an exemption
from those provisions of this Department's Hazardous Materials Regulations specified
in paragraph 5 below to offer for transport in commerce packages prescribed herein
containing not more than 500 millicuries of radium-226 subject to the limitations and
special requirements specified herein. This exemption authorizes the use of specially
sealed DOT specification 2R containers in conerete filled steel drums (certified as
DOT Specification TA) for one-time transport for disposal of not more than 500
millicuries of radium-226 in normal or special form without each shipper keeping a
package test performance certification file, and provides no relief from any
regulation other than as specifically stated.

2. BASIS. This exemption is based on CRCPD's letter of January 12, 1987,
submitted in accordance with 49 CFR 107.105 and the public proceeding thereon.

3. HAZARDOUS MATERIALS (Descriptor and class). Radium sources being
transported for disposal, classed as Radioactive vaterial,

4 PROPER SHIPPING NAME (49 CFR 172.101). Radioactive material, n.o.s.,
UN2987; and Radioactive material, special form, n.0.s., UN2974,

5. REGULATION AFFECTED. 49 CFR 173.43], 173.415(a).

6. MODES OF TRANSPORTATION AUTHORIZED. Motor vehicle.

7. SAFETY CONTROL MEASURES.

a. Each package shall be prepared in accordance with the detailed
instructions and procedures provided by the Executive Seeretary of the
CRCPD which has been filed with this Office., Data demonstrating that
the packaging design meets DOT Specification TA shall be on file with the
Executive Secretary of the CRCPD and does not need to be on file with
each shipper.

b. Not more than 500 millicuries of radium-226 shall be contained in
one package.

8. SPECIAL PROVISIONS.

a. The Executive Secretary of the CRCPD shall maintain a record or
listing of those CRCPD members who have requested and been granted
permission to use this exemption and have been provided the detailed
instructions and procedures for use of the package.



' Continuation of DOT-E 9488 1st Rev. Page 2

A list of the CRCPD members who use this exemption must be on file
with the Office of Hazardous Materials Transportation (OHMT).

b. Each CRCPD member who uses this exemption shall keep a record
of each use of this exemption for a period of two years.

e. A copy of this exemption shall be attached to the shipping papers or
to the radioactive waste mainifest provided to cach radioactive waste
disposal facility.

d. Any person authorized by a CRCPD member to prepare packages
under this exemption shall offer them for transportation and shall sign the
certification statement required by 49 CFR 172,204, The CRCPD member
or his representative shall insp. 't and approve the package preparation,
and shall write the name of the State, the name of the CRCPD member,
and his signature and date on the lower margin of the front page of the
copy of the exemption that accompanies the shipment per paragraph 8.c.
above,

e. In addition to the marking requirements of 49 CFR Part 172,
Subpart D, each package prepared under this exemption shall bc clear',
marked "DOT-E 9488" in figures at least two inches high.

8. REPORTING REQUIREMENTS. Any incident in transportation involving
significant damage to the package must be reported to the OHMT as soon as
practicable.

10. EXPIRATION DATE. November 30, 1889,

Issued at Washington, D.C,

- - e pre—— 1o B BB L2 vl
Lian 1. Roberts DATE)

Director
Office of Hazardous Materials Transportation

Address all inquiries to: Director, Office of Hazardous Materials Transportation,
Research and Special Programs Administration, U.S. Department of Transportation,
Washington, D.C. 20590, Attention: Exemptions Branch.

Dist: FHWA
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§17833a-8 Tests.

(a) One out ¢ each lot ¢ ¥ 25,000 con-
tainers or less, SUCCessive v produced
p-r aay, shall be pressure sied to de-
struction and must not burst below
270 pounds per sqQuare inch gauge
pressure. The container tested shall be
complete with end assembled.

by Each such 25000 containers or
less. successively produced per day,
shall constitute a lot and if the test
container shall fail, the lot shall be re-
jected or ten additional containers
may be selected st random and sub-
jected to the Lest under which fallure
occurred. These containers shall be
complete with ends assembled. Should
any of the ten containers thus tested
fail, the entire jot must be rejected
A"l cortainers constituting a lot shall
e of like material, size. deslgn, con-
struction, finish and cuality.

1Ovder 71,31 FR 9074, July L 1666. Nedesiy-
snted at 32 FIt 5606 Apr. 5, 1967)

§178.23a-9 Marking.

(a) By means of printing, lithiograpir-
ing. embossing. or stamping. each con-
tniner must be marked to show:

(M DOT-2Q.

{2y Name or symbol of perron
making the mark specified in para-
graph (ax1) of this section. Symbeo!,
used, must be registered with the Di-
rector, ONMT.

[AmdtL 17840, 41 FR 38181, Sept 9, 1976)

4% CFR Ch_ | (11-1-85 Edition)

817831 Specifieation 2R; inside contain-
ment vessel

{Amdt 17635, 39 FR 45245, Dec. 31, 1974)

5 178.34-1 Genoral requirements.

(a) Each vess.. must be made of
stainless steel, malleable iron, or brass,
or other material having equivalent
physical strength and fire resistance,

(b} Each vessel must meel all of the
applicable requirements of §172.2¢4 (©)
andd) of this subchapter. Letters and
numerals at least 6 millimeters (%
inch) in height are authorized for the
marking of a vessel not exceeding 5
centimeters (2 Inches) inside diameter.

fAmdt. 178-35, 39 FR 45245, Dec. 311940

§175.24-2 Manulacture.

The ends of the vessel must be fitted
with serew-type closures cr fianges
(see §178.34-4), except that one or
both ends of the vessel may be perma-
nenlly closed by a welded or brazed
plate. Welded or brazed side “eAms are
authorized.
fAmIL. 17835, 39 FR 45245, Dee. 31, 16741

¥ 178.34-3  Dimensions.

(a) The inside diameter of the vessel
may not exceed 30 centimeters (12
inches) exclusive of flanges for han-
diing or fasteping devices and must
have wall thickness and lepgth in ac-

2% | Mot tnes ihan el prescrited for schodule 40 £pe

i
] 2
| o

-

[Amat 178 15 3% FR 45245, Dec 31, 10780

£17838-14  Closure & rices.

ia) Each closure device must be as
follows:

(1) Screw-type cap or plug; number
of threads per inch must not be less
than United Stales standard  pipe
threads and must have sufficiemt
jength of thread to ongage at least S
threads when securcly tirhtened. Pipe

threads must be luted with an appro
priate non hardening compound which
must be capable of withstanding up to
149" C. (300" P) withov! less of effi-
ciency. Tightening torque musi be
adequate to maintain icak * *hiness
with the specific luting ecompound.

(" An opening may be ciosed by 8
securely bolted flange and Jeak-Leht

35

P
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gasket. Each flange must be welded or
brazed to the body of the 2R vessel

(ANS]) Standard BIl65 or
(AWWA) Standard C207-55. section
10. A torque wrench must be used in
securing the flange with a correspond
ing torgue of no more than twice the
force necessary to seal the selected
gaske!. Gasket material must be capa-
ble of withstanding up to 149" C (300"
Fr without loss of efficiency. The
flange, wheiher of ferrous or nonfer-
rous metal, must be constructed from
the same metal as the vessel and must
meetl the dimensional and fabrication
specifications for welled construction
es follows:

Mol e 0D Flange O D

}(fm - Itf—rm.n»
Wnches I inre

|
7 |
o |

¥

}
i
i :

(w) Cast iren flange: prohibited.

{Amdt. 17835, 39 'R 45745, Do 31 185
€0 FR 2435, Jan. 13, 1975 as amended at W
FR 44327, Sept. 26, 1975)

F175.35 Specification  235.  polyethylene

[Amdt. 178-79, 49 FR 24692, June 14, 1984)

817535-1 Cenernl requirements.

u‘l.ls). Compliance Is required in all de-
ﬁ;?;ma:k head containers are
o milhatunting e perteesn
irr:scﬁbed in §178.35 5 without fail-

fAmadt 178 T 39 FR 2496022 June 14, 1903)

* 178352 Material requ rements.

(a) Containers shall be made of a
poivethylene resin which has not been
used previously. Regrind from the
same production process may be used.

(At 178 79, 49 FIX 24612, June 14, 1984)
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§ 178353

(1) Pipe flanges described in T
. pe £ blew

13, 14, 16, 17, 19, 20, 22, 23. 25 )
of ANSI B16.5. bkl

(i) Por nominal pipe sizes. 6. 8
3 sizes, 6. 8. 10,

?nd 12 inches, AVVWA Standard C'.!G';,
55, Table 1, class B, may be used in
place of the tabies prescribed by para.
graqh (@M 2¥1i) of this section.

‘uh) Sizes under 6 inches, nominal
pipe size, the following table with the
same confliguration as illustrated i

n 1 L ¢
..;.\&W:; C207-55. Table 1, class B m.uf
used in prace of para . '
af this section R o

Lharomrter o Soity
i
i
Comreme

s

Lo v,

S17505-2 Construction,

capacity
marboog.

and
(a) Container must Le co i i
ALl 5 nstructed in
ac(:ordanrr with the following table:

15
»
o

;\“.‘1 CApRLty Shal D Mecurien CAp@tty
Sate operengs @re nol stoneed

(b)) Marking: Each container must be
permanently mouked with figures arad
letters al least % lach in sige to st-ui-

(1) DOT -25. Pl

2y Kame or symbol of =
making the mark specified uxp:;:?
graph (bX1) of ihis section. Symbel., if
used, must o¢ registered with the Di
rector, OHMT.

(3 Menth and vear of manafactyre

(4) Mindimum capacity. _




§ %7322

under Subpart B of Part 107 of this
title, uniless that person is the holder
of or a party Lo the exempliion

(b I an exemplion aullborizes the
use of a packaging for the shipment or
transportation of a hazardous material
by any person or class of persons other
thanr or in addition to the holder of
the exemplion, that person or a
member of that class of persons may
use the pywkaging for the purpeses au-
thorized in the exemption subject (o
the terms specified therein. However,
no person may use a packaging under
the authority of this paragraph un.ess
he maintains a copy of the exemption
al earh facility where the packaging is
being uscd in connection with the
shipment or transportation of the haz-
ardous material concerned. Copies of
exemptions may be obtained from the
Office of Hazardous Materials Trans-
portation, US Department of Trans-
portation, Washington, D.C. 20590, At-
tention: Docket Section.

{Amdt 17393, 41 Fi 3478, Jan 23, 1976, a
amended By Amdt. 173-121, 43 FR 48643,
Oct. 19 1978)

§137123 Previeusly authorized packaging.

tal Where the regulations specily
Specification 34 pelyethylene drums. a
polvethviene drum manufactured and
marked in accordance with a DOT ex-
emption may be used if the polyethyl-
ene drum conforms to Specification 34
except for the specification marking
required by §178.19-6(aX 2) of this sub-
chapter and the drum is legibly
marked "DOT 34" in characters at
jcast one half inch in height in a loca-
tion near the exemption marking.

(b)) [Reserved]

(¢) After July 2. 1982, a seamless alu-
minum cylinder manufactured in con-
form < ace with and for use under DOT
exemption E 6498 E 7042, E 8107, E
8364. or E 8422, may be continued in
use if marked before or at the time of
the next retest with the specification
identification “3AL" immediately
avove the exemption number. or the

DOT mark (e, DOT 3AL 18000 s
added in proximity to the cxemplion
marking.

1dy Cylinders (spheres) manufac

tured and marked DOT-E 6616 pnor
to January 1. 1983, may be continued
in use if marked before or at the time

49 CFR Ch. 1 (11-1-85 Editien)

of the next retest with the specifica.
tion identification “4BA” near the ex-
cmpd ton marking.

(e After October 1, 1984, cylinders
manufactured for use under exemp
tionts DOT E 6668 or E B404 may be
continued in use, and must be marked
“DOT ALXXXYY" (XXX to be re
placed by the service pressure, YY to
be replaced by the letters “AL”, if ap-
plicable) in compliance with Specifica-
tion 4L (§ 17857 of this subchapter)
on or before January 1, 1986, The
“DOT ALXXXYY” must appear In
proximity to ether required specifica.
tion markings,

(49 USC. 1803, 1804, 1808 49 CFR 153,
App. A to Part 1)

(Amdt. 1733, 33 FR 14921, Oct. & 1968 35
wnended by Amdt. 173-90, 39 ¥IU 45240,
Dec 31, 1974, Amdt. 173 94, 41 FR 16063,
Apr. 15, 1976, Amdt. 173-152, 47 FR 13817,
Apr. 1, 1982, 47 FR 26633, June 21. 1962
Amdt. 173 16, 48 FR 50460, Nov. 1, 1983
Amdt 173176, 49 FR 24689, Junre 14, 1654,
Amdt. 173180, 49 FR 42735, Oct 24, 1984)

217121 Standard reguirements for all
packages.

(a) Each package used for shipping
hazardous materials under this sud-
chapter shall be so designed and con.
structed, and its conlents so limited,
that under conditions nermally inci
dent to transportation:

(1) There will be no significant re-
lease of the hazardous materials to the
envirenment;

(2) The effectiveness of the packag-
ing will not be substantially reduced;
and

(3) There will be no mixture of gases
or vapors in the package which could,
throuzh any credible spentianeous in-
crease of heat or pressure, or through
an explosion, significantly reduce the
elfectiveness of the packaging.

(b) Materials for which detailed
specifications for packaging are not
set forth in this part must be securely
packaged in strong, tight packages
meeting the requirements of this sec-
tion.

t¢) Packaging used for the shipmeni
of hazardous materials under this sub-
chapter shall, unless otherwise speci-
fied or exempted therein, meel all of
the following design and construction
Cri!.ﬂil;

N s

R w—— ——

Reseorch and Special Programs Administration, DOT

(1Y Each specification
must be marked as follows:
() In an wnobstructuocd area with
ietters and numerals ddentifying e
container specification (e.g . DOT JA
DOT 1TE-30MHT. DOT 23G40)  See

§ 178.0-2 of this subchapter

(if) The name and address or symbol
9( person making the mark specified
in paragraph (eX1Xi) of this section.
Symbeol letters, if used, must be regis-
tered with the Director, OHMT. Du.
plicate symbols are not authorized.

tiil) The markings must be stamped.
u_nbosscd. burned, printed, or other
wise marked on the packaging to pro.
vide adequale accessidility, permanen
cy. and contrast 5o s to be readily ap
parent and understood.

tiv) Unless otherwise specified, let
ters and numerals must be at least b
inch high '

v} Packaging which does not comply
with the applicable specification listed
in Parts 178 and 179 of this subchag:-
ter must not be ma ked to indicate
such compliance (see §178.0 2 and
§ 179.1 of this subchagpter).

(2) Steel used shall be low carbon,
commercial quality steel.  Stainless,
open bt_'arth. electrie, basic oxygen, or
other ."i!mﬂat Quality rteels are accept -
able. Steel sheets of specificd gauges
shall comply with the [ollowing:

container

e g e | nches) ches)
:' } 0 10e5 00948
-~ oon9r |  oposiz
" ! aorar X A
' | eoen 0 0803
W | eUsee 00533
! 00538 00478
oy o o0are d0e2e
”; ‘ { 0048 vo3re
00359 0022e
- core | onome
"‘ L 02en | 09T
06239 0 0P0e
e 00179 00159
» 001y o012
x 00120 H01t0

- - i

(3) Lumber used shall be well sea
soned. commercially divy  and free
from decay. loose knots, knots that
would interfere with mnailing., and
ot~ defects that would materiaily
lessen the strengtih :

(4) Welding and braz ng shall be per-
formed in a workmanlike manner

§173.24

using suitable and appropriate tech

ques, materials, and eqguipment

(5 Packagsiong: materinds and Contents
sm;n be such that there will be 110 sig-
nificant chemieal or galvanic reaction
amomnr any of the materials in the
package.

6) Closures shall be adequate to
brevent imnndvertent leakage of the
contents under normal condilivis lnei
dent to transportation Gasketed clo
sures shall be fitted with gaskets of ef
ficient materiai which will not be dete.
riorated by the contents of the c'm'a-
Lainer,

{7) Nails, stapies, and other metallic
devices shall not protrude into the in
terior of the outer packaging in such a
manner ax Lo be likely to cause fali
ures

f8) The nature and thickness of the
paci.(aumg: shall be such that friction
during transport does not generaie
any heating likely to decrease thie
chemieal stability of the contents.

d) Polyethylene packagings and re
ceptacles. (1) Polyethylene used in
packagings and receptacies must bhe of
a type compatible with the lading and
may not be permeable to an extent
that a hazardons condition  occurs
during transportation, handimg or re-
filling.

(2) Each polyethylene packaging or
receptacie which is used for Hauid haz
ardous materials must be capable of
withstanding without failure the pro-
cedure specified in Appendix B of this
p;ul “Procedure for Testing Chemical
Compatibility and Rate of Permeation
in Polyethylene Packagings and Re-
ceptackes™) and the maximum rate of
permeation  of  hazardous  lading
through or into the polycthyiene
packaging or reeeptacles may no!
exceed Lhie following rates:

1) 0.5 percent for materials meetin-
the definition of a poison accor . 10
this subchapter and 20 __reent for
other hazardous materials, when sub-
jected to temperatures no lower than
18°C. (64°F.) for 180 days in aceord
ance with Test Method |,

(1) 0.5 percent for materials maeeting
the definition of a poison according o
this subchapter and 20 percent for
thvr lazardous materials. whic sub-
jected to o temperature no lov “tan




STATE OF NEVADA
DERARTMENT OF HUMAN RESOQURCES

HEALTH DIVISION
RADIOLOGICAL HEALTH SECTION
508 East King Sireet, Room 202
Carson Cily. Nevada 89710

RICHARD M BAYAN JER® © GRIEPENTROG
e kaly (702) 885.5394 Dogohy

Memorandum

DATE: March 9, 1987

TO: Low Level Radioactive Waste Generators or Other
Interested Parties

FROM: Stanley R. Marshall, Supervisor, m‘dfl‘&

Radiological Health Section

SUBJECT: REQUIREMENTS TO USE THE ROCKY MOUNTIAN COMPACT REGIONAL
FACILITY NEAR BEATTY, NEVADA

This information is a revised summary of the reguirements to ship low-
level radicactive waste for burial at the Rocky Mountain Compact
regional facility near Beatty, Nevada. This information includes
regulatory changes which supercede memorandum dated August 7, 1986.

The summary includes requirements and information for the following:

I. Nevada Site User Permit

II. Nevada Public Service Commission Carrier Permit

III. Fagcility Operator Requirements

1V. Surcharges

V. Rocky Mountain Compact Board Approval for Import of Low-Level
Radioactive Waste

1. Novada Site User Permit

A user permit must be obtained from the Nevada Division of Health
prior to shipment of radiocactive waste to the regional facility
near Beatty, Nevada. A broker who takes responsibility for ship~-
ment of low-level radiocactive waste from a generator or a genera-
tor who ships low-level waste to the Bratty site without relin-
gquishing responsibility for the waste must obtain a site user

permit.
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An applicant must submit the following information:

a. Application Form

Complete the application form (Attachment A) and return it
to:

Radiclogical Health Section

Nevada Division of Health

505 E. King Street

Carson City, NV 83710

(702) 885-5394

Indemnification Agreemert

A notarized letter must be submitted which will commit the
applicant to indemnify end hold harmless the Nevada Health
Division and State of Nevada ard to comply with all federal
and stste transportation regulations (Sample language for the
letter is enclosed as Attachment B).

The letter must also indicate the applicant will comply with
Section 459.870 or the Nevada Administrative Code (NAC) which
requires the applicant to make arrangements for a qualifica-
tion audit of the waste preparation and packaging procedures
by the following company:

Nevada Inspection Services
P.O, Box 4100
Gainesville, Florida 32613
(904) 373-6066

NAC Section 459.870 was revised on May 14, 1986 to permit a
waiver of the qualification audit/inspection requirement.

If you choose to request this waiver you are required to make
the request in writing and submit all waste packaging and
transportation procedures including quality control proce-
dures to ensure compliance with all Nevada regulations and
site operator license conditions.

Criteria for exemption from third-party inspection include:

1. a satisfactory history of compliance at any other low-
level radiocactive disposal site, and;

2., an adequate quality assurance plan, including waste pre-
paration, packaging and transportation procedures as
determined by review by the Nevada Division of Health.

You are advised that recent revisions to Chapter 459 of the Nevada
Administrative Code have also prohibited shipment of solid bulk waste
contaminated with Radium 226 to the Beatty, Nevada site. Radium 226

may be acceptable in discrete, sealed source forms.
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If you are interested in shipping Radium 226 sealed sources for burial,

the Conference of Radiation Control Program Directors, Inc. Radium
Project may be of interest to you.

For details, contact Bill Dornsife, Pennsylvania Division of Nuclear

Safety, telephone: (717) 7%87-2163 or Stan Marshall, Nevada Division of |

Health, telephone (702) £B8%~-5394.

¢, Annual Permit Fee

——

The Nevada Administrative Code (NAC) was recently revised and

includes the following site user permit fee schedule,

Annual Permit Fee for Permit Holders Shipping Radicactive

Waste to the Beatty Site

Greater than 1,000 cubic feet $3,396.00

Less than 1,000 cubic feet from §500.00
outside the Rocky Mountain Compact

Less than 1,000 cubic feet from §100,00
within the Rocky Mountain Compact

Fees may be submitted in check form, money order or wire transfer

to the Nevada Division of Health in Carson City, Nevada or by delivery

to the State inspector at the Beatty site,

Assistance with paymert may be obtained by contacting the Nevada
Division of Health or U.S. Ecology, Inc,

II. Nevada Public Service Commission Carrier Permit

Any person tran porting low-level radioactive waste for purposes
of disposal at h Beatty site must obtain a state motor carrier
permit for trarsportation of radioactive waste in Nevada by con-
tacting:

‘ransportation Division

levada State Public Service Commission
505 E. King Street

Carson City, Nevada 89710

Telephone: (702) 885-4117

fee $10,00

Any carrier . s also reguired to notify the Nevada State Highway
patrol no leis than 4 hours nor greater than 48 hours prior to
entry into N2vada,

The telephore number for the 24-hour dispatch officer are as
follows:
(702) 885-5300

- — — R T ——— e e

%
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I11. Regional Facility Operator Requirements

The regional facility operator may be contacted

as follows:

U.5, Ecology, Inc. - Corporate

P.O., Box 7246

Louisville, KY 40207 z
Telephone: (502) 426-7160 |
U.S. Ecology, Inc. = Site

P.O, Box 578

Beatty, NV 89003 \ ‘
Telephone: (702) 553-2203 j

The facility operator should be
information concerning disposal
waste forms and concentrations,

contacted to obtain specific
requirements including allowable
shipping documentation require-

ments, etc.

IV. Surcharges

You #re advised that surcharges will be imposed pursuant to the
Low-Level Radioactive Waste Policy Amendments Act (LLRWPAA) of
1985 for waste shipped to the regional facility. A copy of the
surcharge payment (check or wire transfer) must accompany the
gshipping manifest or be delivered to the state inspector at the
site before shipments may be received for burial.

The surcharge should be delivered to the Nevada Radiological
Health Section (see address above) by postal or electronic mail
or may be transferred to the state in check form at the time of
the shipment delivery at the regional facility. Escrow payment
may also be arranged.

You may contact the Radiological Health Section, Nevada Division of
Health or the facility operator if you have any questions regarding
the surcharges.

Rocky Mountain Compact Board Approval for Import of Low-Level
Radloactive Waste

V.

The Low-Level Radicactive Waste Policy Amz2ndments Act of 1985
limits the waste received at the regional facility near Beatty,
Nevada to 200,00 cubic feet per year.

The Compact Board has determined that a Nevada site user will be
required to obtain an allocation from the Board to use or continue

use of the site when the total waste volume to be received at the

site reaches 190,000 cubic feet for the year. 7

You will be advised by the Radiological Health Section, Nevada
pivision of Health when the allocation approval is reguired.

SMikf:d2



o A &

NEVADA _STATE DIVISION OF NEALTH ATTACIHNMENT A

APPLICATION_FPOR_STTF_PLRMIT

This application is for a permit to use the State site near Beatty,
Nevada [or diapnaal of radioactive wanbe, Provisions regquiring all
persons shipping radiocactive waste to Lhe site to obtain a permit are
contained in chapter NAC 459 of Nevadn Requlations for Radiation
Control. Mail this application in duplicate to: Radiological Health
Section, Nevada Division of Health, 505 Last King Street, Carson City,
Nevada 69710.

1. RAME AND STRERT OF APPLICANT, 2. STREET ADDRRSS AT wWiich RADIO=-
(Institution, firm, hospital, ACTIVE WAS'TE IS STORED. (If
person, etc.) different from 1),

3. NAME, ADDRESS AND TLLRPHONE NUMBER 4. NAME, ADDRESS AND TRLEE HONE

OF THE CHIEF EXECUTIVE OF THE NUMBER OF THE PERSON
COMPANY OR INSTITUTION, RESPONSTBLE FOR RADTATION
SAFETY.
5. INDICATE WHETHER TRANSPORY WILL f. INDICATE WHETHER ‘PIE
BE BY COMMON CARRIER, CONTRACT RADTOACTIVE WASTE SHIPMENT
CARRIER OR PRIVATE CARRIER AND WILL BE SENT TUHROUGH A
GIVE THEIR NAME AND ADDRESS. AROKER, IF SO, GIVE T™H

NAMI: AND ADDRESS.

CERTIFICATE

The Applicant, and any official authorized to execute this certificate
on behalf of the Applicant certify to the State of Nevada that:

All radioactive waste will he packaged in accordance with: the
regulations of the U.S. Department of Transportation, 49 CFR Parts
100-199; the applicable regulations of the U,5. Nuclear Requlatory
Commission and Chapter 459 of Nevada Regulations for Radiation
Control; and the conditions of the site operator's license which,

(a) do not allow liquids to be received on site, ahsorbed or ntherwise.
(b) requires that solidified liquid waste he absolutely dry. They are
aware that vieolations of any of the above provisions may result in
refusal of acceptance of the shipment at the site, or the requirement
ef over-packing of the shipment and removal from the site or suspension
or revocation of the user permit,

NAME OF ADPLICANT
BY:

DATE: 7 TITLR: RREF [ Rl T I




ATTAQMENT B

SAMPLE LETTER AGREFMENT

(Comnany or institution's name) hereby covenants to the State of

Nevada and agrees hereby to comply with the following conditions in
consideration of the issuance of a Permit to ship radiocactive waste

to the Beatty, Nevada disposal site:

1. Contract with Nevada Inspection Services, Inc., to carry out the

Date

functions of the third party inspection system and to pay for such
services directly to Nevada Inspection Services, Inc,; and

Indemnify and hold the Health Division of the Department

of Human Resources and the State of Nevada harmless for any
liability or consequential damages arising from out of the
transportation of any radicactive material or waste to the
Beatty site regardless of any prior inspection by Nevada
Inspection Services, Inc.; and

Comply with all Federal and State Regulations relating to the
transpcertation of radioactive waste.,r This company (or institu=
tion) understands that an Nevada Inspection Services, Inc., inspec~
tion is not a guarantee of suitability for shipment and the
ultimate responsibility for compliance with Federal and State
Regulations and safe transportation is upon this company (or
institution).

(Must be sworn before Signature of Person Authorized to
a Notary Publie) Sign on Behalf of the Company (o1
institution)

Typed Name of Signatory
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ROUTING AND TRANSMITTAL SUP 2/16/87
number, Initisls | Date
0« o:hno:z::su-n
John Austin
i
2
3
4
s
Action File Note and Return
For Clearance Per_ Conversation
For Correction Prepare Reply
For Your Information Me 2t
Investigate
Justity

REMARKS [, losed is the information you requested.
If you have any questions please contact:

Mr, William W, Cloe, Jr., Statistician
Office of Data Analysis

Room N3626 - Frances Perkins Building
200 Constitution Avenue, N.W.
Washington, D.C. 20210

Telephone: 202/523-9296

DO NOT use this form as a RECORD of concurrences, disposals,
clearances, and actions

FROM: (Name, org. symbol, Agency/Post) ﬁgzgg’*—*lli

: P8
William Cloe ’\\ﬁ\éf’m Gt e s- 0296

8041102 L3} . 176)
RS 6.°.0, 19774241.530/3080 mﬁlm‘”

-
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Definitions

The definitions of occupational injuries and ilinesses
and lost workdays are from Recordkeeping Guidelines for
Occupational Injuries and llinesses

Recordable occupational injuries and ilinesses are.

1. Occupational deaths, regardless of the lime be-
tween injury and death, or the length of the illness; or

2. Nonfatal occupational illnesses; or

3. Nonfatal occupational injuries vhich involve one
or more of the following: Loss of consciousness, restric-
tion of work or motion, transfer to another job, or
medical treatment (other than first aid).

Occupational injury is any injury such as a cut, fracture,
sprain, amputation, etc., which results from a work ac-
cident or from exposure involving a single incident in
the work environment.

Occupational illness is any abnormal condivon or
disorder, other than ane resulting from an occupational
injury, caused by exposure to environmental factors
associated with employment. It includes acute and
chronic illnesses or disease which may be caused by in-
halation, absorption, ingestion, or direct contact,

Lost workday cases are cases which involve days away
from work, or days of restricted work activity, or both,

|. Lost workday cases involving days away from
work are those cases which result in days away from
work, or a combination of days away from work and
days of restricted work activity

2. Lost workday cases involving restricted work ac-
tivity are those cases which result in restricted work ac-
tivity only.

Lost workdays—away from work are the number of
workdays (consecutive or not) on which the employee
would have worked but could not because of occupa-
tional injury or illness.

L ost workdays—restricted work activity are the number
of workdays (consecutive or not) on which, because of
injury or illness:

I. The employee was assigned to another job on a
temporary basis, or

2. The employee worked at a permanent job less than
full time; or

3. The employee worked at a permanently assigned
job but could not perform all duties normally connected
with it.

The number of days away from work or days of
restricted work activity does not include the day of in-
jury or onset of iliness or any days on which the
employee would not have worked even though able to
work.

Incidence rates represent the number of injuries and/or
illnesses or lost workdays per 100 full-time workers and
were calculated as: (N/EH) X 200,000 where:

N = number of injuries and/or ilinesses or lost
workdays.
EH = total hours worked by all employees

during calendar year

= base for 100 full-time equivalent work-
ers (working 40 hours per week, 50 weeks
per year).

200,000



Table 1. Occuzational injury and lHiness Incidence rates by Industry, 1984 and 1088

Incadence rates per 100 full-me workers |

1988 e e ey S
annue Lost hontala cases
Ingetry ' :, avenge e:::' workday without ot "L'::n
SmpIoy™ent Cares work days
G et it eSS —
1984 1985 1984 1985 1984 1985 1984 1985
———— e - - e———— D e e e e i T i
Private sector . 8168013 80 79 37 18 43 43 63 4 649
Agnouiture. forestry and fishwg 9552 120 114 (&} 87 59 §6 %07 | 13
Agrouiturs production ' 0102 na 138 | 122 68 62 87 65 1004 988
Aoty services o0 na 102 101 $1 3 $0 a8 e 866
Forestry 0800 na 141 1 84 87 87 54 1881 978
Fistung. hunting. and vappang 0900 na 81 'R e 28 21 16 188 787
Mirwng * 9300 87 LE] 83 a8 43 s 1802 ‘ 1453
Metal mirng ' 1000 4“8 63 81 s 3 7 27 974 | 1138
Anthracite My ' 1100 24 ) 87 63 70 (] 18 14 “ss
Bitumenous cosl and igrvte meneng ¢ 1200 1847 79 66 88 s 14 15 1923 1992
o and gas extracton 1300 5882 19 101 60 83 59 as 1731 1438
Cruce pevosum and natwe Qas 1310 ns 30 7 14 13 18 14 344 %8
Natura gas houos 1320 na 34 48 12 17 21 29 22 “e
O and gas heid services 1380 3289 182 158 93 LY LX) T4 ma2 2337
Nonmetaine Tenerais excep! fues ' 1400 1108 a0 3 A 26 12 13 a2 823
Construchon 48870 188 182 69 (1] LX) LT 1201 189
Genera) usiding contracions 1500 12613 154 152 LA 6 85 L} 1213 | 1204
Resdenta bulding CONSruchon 1620 6178 128 123 63 62 62 62 111 1078
Operative busders 1630 82 1"s 92 58 s 87 51 48 815
NOvewcenta) Pulding CONSTUCHON 1540 5748 ALY 187 rr T8 "na 108 1ar2 1308
Heavy CONSINUCHON CONY aciony 1600 ™o 149 148 LY a3 8s LB m? 1273
Highwly 8Nd SITee! CONBIrUCHOn 1810 256 8 e 138 63 6 82 e 1303 | 1172
Helvy CONETUCHON excep! Mgl way 1820 8221 181 148 LX} 64 LX) LY} No 1322
Specal Yade convacions 1700 2684 158 154 7 70 a? LY} 1301 1333
Plumbeng. hestng e conamonng 1710 8110 164 187 63 63 101 LR 1081 1123
Paining. paper hanging decoratng 1720 1622 103 $3 58 $0 % a3 1273 1202
Frectncs wonk 7% 4869 6 Wa 143 §8 ¢ LR 8 s w0
Masorvy slonewort a0 pDiastenng 17680 4271 173 196 LT} 80 87 [ B 1642 1509
Carpantenng and foorng 1760 1582 “s 138 e £ ™" 60 1 427
Rootng an0 shee! Melal work 1760 1956 FAR ) " 1"s 108 LR ) (X} 480 s
Concrem work 170 ne 1486 159 2 88 T4 L& 1268 1810
Water well anling 1780 na 129 134 T4 89 4 LE .27 ARES
Mucelantous specd ! ' ade
contr actory 1780 ne 188 168 2 s LX) 90 ALAR | 1583 ¢
Manutactung 193140 106 104 47 48 59 £8 e 802
Durable gooos 116160 1A 109 s 4 63 82 e 820
Lumber and wood products 2400 7003 198 s a8 83 L B4 82 1720 1714
LOQPNY CAMDS ANd gy
contracton a0 827 ? 200 139 122 ” 78 3201 nra
Sewmeis and plareng s 2420 1958 189 176 s 92 LB LY 1744 1899
Sawmills and plareng mels
genes 4 "3 184 178 L 82 [ ) { B 1783 1763
Hardwood Smenson and foorng 2426 N 204 176 82 n 1" e 1842 1098
Specw roouct sawmills n e c 2429 ne 08 192 98 ' “wre
Milwork, plywood and struchs e
2430 2313 " 172 s L s 93 1382 1408
LR a0 M0 9% 178 8s 4 13 03 1m 1339
Wood ichen cabwels PLRE 62 178 178 | B L B $0 L I} 1256 e
Harowood venes 870 Dlywood 243% a2h 82 168 L8] 6 g 83 1128 1221
Sofwond venee: and Dlywood 240¢ s 1" 130 64 & $0 L% ] 1347 154 3
Structhrn wood memebes " e ¢ 9 na s "ms a8 159 2% 128 1981 2220
Wood contane s 2440 @03 80 168 0o L] 81 TE 1724 1822
Naded wood DORes 8N $hook 440 na 62 183 101 L] 8 LR 1432 1379

Wood palets 800 was 2448 ne ‘e 174 108 87 a0 L | 1974 1547




ru'.mmummmnm. 1984 and 1985 ~Continued

Incidence rates pe 100 full-bme workers '

|~ P ———————————— e e y———— ———— - S —
sl | Lost Nontalal cases
SiIC Total { Lost
Inchustry ° ’ average ' | workday wihout st
- ooy ment - C cases workdays -
N ¢ [ — e — Tk T
T 1985 1984 | 1988 1984 1985 1984 1985
— e —_ - — . - i - - s— n 2 I M S S, ca e o ——p——
HOKENG a0 Other Hvesimen! oMces 8700 100.7 22 ' 08 . 13 187

MoKy offices 710 na 2 . ] . 13 163

MisCelaneous mvestng 6790 na 0 . 8 ' 22 .
Serv ces 214211 LY ] 4 2% 28 7 28 a 454
Holels and other 0OQINg Dlaces 00 13388 8 100 4 43 87 58 634 641

Hotels. Mmotels. and touns! Couts 7010 12930 100 102 2 44 LY ] 58 651 847
Personal services 7200 10863 29 29 18 18 14 18 W7 PR
Laundry, Cloanng. and garment

serices 7210 e 52 54 28 28 25 28 29 578
Busness servces 7300 44520 a9 47 22 22 28 28 »2 8
Services 10 busdngs 7340 6520 79 70 9 34 40 3 634 48
Personne! supply services 7360 9189 8 80 3? 4 44 $0 513 L 18 ]
Computer and dala orocessng

seraces 7370 5400 14 3.4 L] $ ? ] 86 91
MisColanecus business servces 7390 18708 45 42 20 20 28 | 2 4“0 612
A0 reDAN . SENVICes. AND QATEges 7500 7298 69 65 32 32 3? 33 26 §18
AUtomotive rentals. without arvers 7810 1519 3 84 38 a5 s e 638 7’
Automobile paring 1620 na 3? as 1.7 1?7 20 '8 Fo N 202
AUOMotive reper SHOPS 7620 4471 T4 64 33 30 4 34 §32 493
AULOMOtve Senices 810! 1eDar 7840 na a4 80 19 25 és i8 02 s
MSCRIaneous "epar senvices 7600 3224 82 e 40 40 a2 ie 688 694
Elecincel repar shops 7620 we2 62 54 30 28 R 25 58 “s
Macelanecus epar shops 7680 na 101 100 a9 49 82 §0 8213 W
MObon pchures 7800 2180 4o 4 12 16 24 28 07 nr
MOBON DeCture Proouchon and )

e es 810 100 8 64 a8 22 19 kR 27 ¥4 402
Motion pcture thesters 7830 108 § ‘ 38 . 10 , 26 . 08
AMusement and recreation servces 00 838 5 80 82 3 38 L 8 48 20 §12
Bowhng a0 Diard estabushments 7930 na 80 8 27 13 23 18 403 b 8
Misoellaneous amusemen! 1ecrealone

e es 7980 na LY 83 as 34 a8 a9 “we “e

-

HOW services 8000 83005 63 71 3 36 29 3% 71 632
Othces of osteapatie physciens na . ] . & . ™ . M
Nursing and Dersona cave 'acihtes 8080 123101 18 133 (%] 3 81 60 a3 138 4
Hospas 8060 20988 13 L8 s 9 s 4 826 679
LeQa services 8100 688 2 $ L} 2 k] 2 3 3 3
Educatonsl services S 13438 33 34 13 14 20 20 a7 e
Colleges ana urvwwerstes L 8327 s 4 16 16 23 28 29 n?

Libranes and Miormation centers 8230 na 15 $ ' L} ‘ LX)
Socal servees 8300 13440 §3 60 28 28 28 32 3 450
INGaausl aNd ey services 83X : 7 kN4 a8 21 28 18 23 “w2 503
JOb arwng and reated servies 8330 208 § 82 L 8] s 33 47 o0 @9 453
Resdental cae 8380 2018 LR as a9 42 4 T azs g ]
SOc servioes nec 8390 na a8 48 22 2 28 20 339 x7
Mussums DOWNCE TO0OQCA gardens 8400 22 63 0 t 3 7 s 3 0o %3
Museums and A galenes B0 na a2 s 20 19 22 19 %2 26
Botarcel an0 2000 Gardens 8420 na 180 153 80 L8 80 82 02 s a2
Maceianeous services 2900 122 14 17 £ ? L} 10 80 [ &)
Engneenng and achiechss

serve ey 8910 8678 e 22 # L] 1 k] 1s 108
NONCOMMErcl reses’ch of ganIahons 8920 11854 28 2e 12 12 13 K 168 130
ACCOUNtng  Budting AN DOOKR SN 4930 28 3 s 2 k] 2 3 3 33

To mantan comparabaity with the rest of 1he senes. 8 slatshca method " Tolsls for dvisone and 2 and Sagn SIC codes nciude oate for

was Used v generalng e estmates 10 revesent he small nonterm NOUSINES NO! ShOWD S0’ Bl
Mplovers 0 low sk NOUSIEs who were N0l surveyed for 1984 The
eshmatng  rocedure  Twoved averagng ™he cala reponed Dby smal " Standery Inustne Classfcanon Manua 1972 Edmon. 1877
ampioyers for the 19680 1881 and 1942 surveys Scoprement
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Table 6. Number of occupationsl injuries and iinesses by Indus' 'y, 1945

‘Y 1
| Ipnes A0C  esses w Inpres rosses
e, ¥ S e
| Avernge
| Lost Lot Lot
. SiIC Tow o8t Towl os! Totwl
Ry cooe' | cases ol wondans caies e wodens  cases g
Pow | ooy | PEIOR | e | L,  PwER | B e
W | ey TN BN e ("N || e
—-- - . e S - > e S o o S
Private sector ' $5072 | 25370 18 53817  24b7 8 1268 523
- GE— e S —————— i ——— + —————————————— ——————
. lorestry. and
’ 9 @ 18 LK) 2 18 a4 10 10
AQroutiral production ' 0102 832 %9 18 $1) 283 18 20 ] 1"
Agrouturel services 0700 M4 191 18 M1 L B \? 12 4 90
Forestry 0800 18 ] 17 18 8 1 ! ™ [}
Fishng. hunbng. and appng 0900 [ 3 n s 3 2 ) v} ¥
Mirwng 700 4“4 0 % 439 0 10 ] 20
Meta mwung ' 1000 22 12 34 21 11 k) 1 1 19
' 1100 2 1 ) 2 A4 (y] ™ 88
Bruminous coal and ignite
' 1200 12 LY 39 10e 85 ¥ 3 1 22
Od and gas exvacton 1300 LR 0 Fid 586 07 27 [} 2 1%
NONMeLAC Minerals avcep!
fueis 1400 52 as k) 8 a8 33 1 17
Constructon 6133 740 9 608 & a2 9 LX) 23 "
General bulking coNtactors 1500 1598 "y 10 1581 1A 18 14 8 10
HeaYY CONSINUCUON COMTBCcrs 1600 1087 (LY ) 20 1039 43 20 18 s 8
Specal Ta0e coONracion 1700 3480 1878 "9 3446 158 3 9 34 12 18
Manutectunng 10976 41 17 18682 828 17 23 M 2
Durable gooos 12208 s 2 1 11828 8124 1? “2 ALY )
Lumber and wood products 2400 1213 610 8 1194 601 18 e L 2
Furniture and fuures 2500 87 293 10 679 L 18 18 L 2
Stone. cly and Qlass products 3200 Mo %0 i) %0 3% " R | L] 28
Primary metal ndustnes 3500 1022 68 20 7 458 20 28 L) 26
Fabrcated metal products 3400 2347 %0 18 2274 % 16 73 3 F3)
Machnery excep! ewectncal 1600 1022 @) 17 s 83 17 - R 20 22
Eloctc an ectiond equipment 3600 1383 §76 7 1204 837 17 LN 30 2%
Transporahon equpment 70 178 e L ima2 %S " e 33 25
Ingtruments and (88T DroduC!s 3800 LY} 152 17 M 141 17 22 10 ta
Miscalianeous manutactunng
SITes 3900 13 142 L] ne 138 1? 13 L) 22
Nondurable Qooos 7108 289 18 6827 ne? 17 28 132 2
Food end hndred procucts 2000 258 4 1259 1" 2444 180 b 140 (1] 2
Tobacco manutectres Fale o] a4 18 17 44 ik | ? ™ y] F<]
Terthe mill products 2200 808 204 19 “w? 199 L] 12 L] 44
Appare and othe lextie prooucts 2300 X} 2 L 642 FL B 16 23 10 »
Paper and alved products 2600 b} 222 20 689 nr 20 13 & b ]
Printing and pubksheng 270 (AR we 17 %S kLY | 1? 1? ) "n
Chemscals and ahed products 2800 528 234 17 “@wa 228 17 7 ] ! |
Petroieum and coal products 2900 92 43 2 LA 43 F3l \ ™ ‘
Rubber 870 MSCelansOus Dasthcs
products 0 1022 @3 17 WS 43 1" L R 20 22
Loather and wather prooucts 3100 154 LY} " 42 62 18 12 L] 3%
Transportahion and Pubke Utikbes 427 248 2 [ 3 AL 2438 3 LY ] 28 1“
Radroad ransporaton | 4000 26 08 18 %2 2013 L} | 2 L}
LOCH 8N0 IMerutan DESSeNge!
aned 4100 196 13 22 194 "3 n H 1 2
Trucking an0 warehousng 4200 1821 118 2% (L AR 1 2% L] L] :
Waler Tansporiabon 4400 02 123 3e FAR | 122 34 3 1 ,
Trarsponiaton by & 4500 610 Ms 16 00 EE N ) 18 10 ? ]
Pipe et excep! Nata QA 4800 ? 3 be | ? 3 el : ‘ .
T ArSpOMENON MerVICes 4700 (1] LY} "W L X 83 20 k] 2 L
Commuracaton 4800 ELY ) 94 L) M 190 AL 1 $ il |
Flectne. gas and sanviary
servic ey 4900 620 08 " () 03 18 18 3 L ]
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Number of occupational injuries and inesses by Industry, 1985-—Continued
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Table 2 Number of occupationsl injuries anc linesses and lost workdays by industry division, 1984 ard 1985

(In thousands)
Nontalal cases
Tol cases ' ‘“';:.’ without o8t Los! workdeys
-
iy - R - PR SRt + SO - Se—
Caba 188 1984 1985 1984 1988 1984 1985
—re e - e st et e e ——— e e e e et
Injuries and Bnes_ee
Private sectr ' sa97 $8072 28018 28370 29134 29888 29838 LA R
Agroutture lorestry and ahey e (1B a4 1 “wo 54 e 1] 7364
Mirung 9 780 520 “3 “"w? 313 16807 13424
Construction 5820 4123 258 8 /80 wae ary 47949 51980
Manutactunng 19886 19376 8738 (TR 11141 10798 14 644 1 149727
Asable QoOas 1.2613 12268 $430 8312 7178 94 9 079 V2610
NONOUr abie @ 208 7273 7108 3307 3259 396 2 346 §8722 a7
Trarsporiaton and pubkc tikbhes 279 @ FOAR 2462 1764 1747 $1918 52687
Wholesale and relad rade 10148 1,366 7 §79.1 929 344 763.2 89259 92014
Wholesale race e s 1w 1887 1981 1964 2903 32245
Fetas 1 aoe 9047 02 W80 02 L X 566 & 80168 60365
Finance nsusence and rea ec'ale e 1008 45 a0 823 58 5 6810 8182
Servces 8205 9038 W39 4233 4260 4781 85259 78821
Injuries
Private sector ' S298 53817 20487 24847 28411 28931 AR FAR | W08
Agrouiture, lorestry and fshng | e 883 “w 2 47 41 698 7 62
Mng 92 %9 LA ] a9 " 2 16820 13330
Conswructon §78 9 608 & 2668 728 386 320 408 $16847
Manutactunng 1961 18682 8418 8251 10738 10093 130448 142132
Durabie gooos 12178 11828 5248 §124 W2 63 & 86642 88088
NONG rabie QOOSS 608 7 L Mnra ny? w2 o8 62903 S404 8
Tranepoahon and ¢ bk Jtkbes a2 (AL Y] 2403 2438 1720 17268 $.086 0 $201\)
WhOMWSaW and relas Vade 13029 13483 §74 3 588 2 7200 756 8 08338 91306
Wholesale U adw 749 27 17923 1884 1983 1941 28712 1894
Retw Vaoe 9200 w26 W80 W88 327 862 5 £9623 S840 2
France masance and resl eslate 9 1009 44 (1% ) 822 8§84 L bl X ]
Services 798 L AR 3858 208 e 480 8 63985 T4
Hinesses
Private sactor 1248 1286 LR | 821 3 728 10819 11388
Agrouitre forestry and hehwrg 3¢ 34 1 10 23 24 (1] 102
wwng ! 13 10 € ] € ] 88 #e
Constructon L 8 (1] 22 23 e 43 833 n3
Mamstaciong T4 3 N9 ne “0s @3 6997 808
Durable goode 439 442 188 8 283 254 “re 4828
NONG abe OO0 #6 ) 134 132 181 " % 081
TranspOration and pubic Jhikbes L1 ] 58 23 Fe ) 14 3 458 73
Whowesae and relal Vade "s 1" 48 a7 65 e? 92 0.
Wholesas a0 4% 3s '8 14 Ha 24 »o s
Rewar "ade e e 20 i3 3s 43 534 %l
Fance neuance and real esiale 19 2? [ 18 10 11 220 a4
Services 24 23 B 1 141 144 1304 1M7e
To Mmamiain comparatsity with the res! senes 3 SATAtca Method C Exciuces larms weih lewer than 1 employees
was Used 'or generatng e estmates represert the small nonterm
eMpIoYers 1 oW st NOUSINed whO were surveyed lor 1984 The U ERChu0es NISDENIen Mireng CON T RCION
esrmatng  rocedure  MwONed Ve agng dala reported by  wnall
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Table 11
more, 1884-85 average

Distribution of fatalities Dy industry division: Occupationd! injury and lliness fatalities for employers with 11 empiloyees or
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I9E3 SD5 CURRENT CASES INVOLVING DISRBILITY.

= ) =
NUMBER AND PERCENT OF CASES BY SELECT INDUSTRIES BY SATURE OF ITNJURY/ILINESS INVOLVING RADIATION AFFECTS.

WEIGMTEL v
OFFICES OF [OFFICES OF | NURSING
NATURE OF INJURY OR HEALTH |DFFICES OF |(OFFICES OF os1i0- OTHER AND MEDICAL DENTAL
TLANESS Total SERVICES |PHYSICIANS] DENTISTS PATHIC HEALTH PERSOMAL |HOSPYIALS a LABGRA -
PRYSICIANS] PRACTI - CARE TORIES TOR"ES
TIONERS FACTLITIES
Yotal ... .. . ... ..... 999,703 &6, 3575 aes 398 16 79% 21,6351 46, 370 280 b6
Parcent 100 _ 90 10000 100. 089 100 09 100 00 190 00 100 00 100 00 00. 08 190 00
190 AMPUTATION OR
ENUCLEATION . . . . 6.161 a6 3 11 29 - -
FPercent . .. R ¥4 .87 .36 .as a7 - -
110 ASPMYXIA.
STRANGULATION,
NG
SUFFQCATION . a2z 1 o . - - - - -
Parsdal. .. .-.c.cnans .01 .00 - - 2 - - — - -
170 DPURN (MEAT) 2Z.610 1,100 L] L3 1 % 4146 6026 5 3
Percent . . ... 2. 1. .46 .90 1.5 6.25 S 1.9 1.55 1.87 4.5
130 DURN (CHREMICAL) 6.25% 30z s L | 2z % 129 3 2
Percent . . . .69 .65 .5 1.26 68 42 ey 1.07 3.05
140 CONCUSSION. 5.23%% 5% 2 L] - 2 57 162 “« -
R P e -5 .58 25 z.0 - 68 .28 L 1.43 -
INFECTIVE OR
PARASITIC PISEASE. z2.102 852 1 1s - 7 e €45 2 -
Poreand. ....s050 o .21 1.28 2.03 4. 02 - 2.3 .55 1.646 .n -
158 INFECTIVE OR
PARASITIC DISEASE,
ORI a— (3] 26 - 1 - - 2 is 1 -
............ .01 .08 - 25 - * e 0% 3 -
15 AMEBIASES. . . 7 % 2 = ~ - a 2 - - -
T T .00 .8 .25 i - 4 - .08 - -
53 BRUCELLOSIS | b2 1 - - - » 1 - -
............. .Oll .00 - - & 1 e - .00 - -




- 2 -
NUMBER AND PERCENT OF CASES BY SELECT INDUSTRIES BY NATURE OF INJURY/ILLNESS INVOLVING RADIATION AFFECTS.
1983 SDS CURRENT CASES INVOLVING DISABILITY.-Continued

HEIGHTED
. =1

OFFICES OF|OFFICES OF| NURSING

NATURE OF INJURY OR HEALTH OFFICES OF |OFFICES OF OSTED- OTHER AND MEDICAL DENTAL

ILLNESS Total SERVICES |PHYSICIANS| DENTISTS PATHIC HEALTH PERSONAL |HOSPITALS LABORA- LABORA -
PHYSICIANS| PRACTI- CARE TORIES TORIES
TIONERS FACILITVIES

156

CONJUNCTIVITIS AND

OPHTHALMIA. .. .. .. 514 136 - 2z - 2 26 26 - -
Percent. . . .. .. ...... .03 .20 - .50 - .68 = ) | Y > >
156 TETANUS . . . ... 1 1 - - - - - 1 - .
Percent. . . ... . . .. . .00 .00 - . e - - 00 - =
157 TUBERCULOSIS. 151 80 - - - T 7 73 o -
POt . . s vos s e 4 .02 w - = - - .03 18 - -

159 OTHER

INFECTIVE OR

PARASITIC DISEASE. 1.503 606 16 13 - 5 86 “72 1 s
Percent . .. ... .. .. .. .15 .9 1.81 5.27 1.69 .40 .37 .36 -

160 CONTUSION.

CRUSHING, BRUISE. . 100,647 6,061 a6 15 1 22 1.832 5.888 31 “
SNSRI n0.« 550 wn'sre & 10.07 9.10 5.20 3.77 6.25 7.46 8.47 9.63 11.07 6 06
170 cCurt, :

LACERATION, i

PUNCTURE . . . ....... 129.272 3,445 61 74 16 912 2,192 291
PRI <. 6 4210 5 .5)03 12.93 5.19 6.39 18 .59 i 5.62 6.22 5.43 10.36 12.12

DERMATITIS. .. .. 8.906 835 3 31 1 - 205 568 4 5
Pt o s oo s 55559 .89 1.26 = r % LT 6.25| - .95 1.41 1.643 7.58
150 DERMATITIS, |

o m Y R T W 428 36 1 = ] - 18 17 -
T RN .04 .05 .25 - { - .08 .06 -

181 CONTACT ]

DERMATITIS. ... .... 6,195 425 b 11 - 121 276 a4 5
Percent. ... ... ...... 62 66 - 2.76 4 .56 .68 1.43 7.58
is2 ALLERGENIC

DERMATITIS. ... ... 1,315 86 - 3 - 19 60 -

POPRAE: 5 - a5 w54 o & .13 -35 - l .15 .09 ™ g -

See footnotes at end of table.
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NUMBER AND PERCENT OF CASES BY SELECT INDUSTRIES BY NATURE OF INJURY/ILLNESS INVOLVING RADIATION AFFECTS.
1983 SDS CURRENT CASES INVOLVING DISABILITY.-Continued

HWEIGHTED
T 1 T
OFFICES OF |OFFICES OFl NURSING
NATURE OF INJURY O HEALTH OFFICES OF |OFFICES OF 0STEO- OTHER AND MEDICAL DENTAL
TLLNESS Total SERVICES |PHYSICIANS| DENTISTS PATHIC HEALTH PERSONAL |HOSPITALS LABORA- LABTRA-
PHYSICIANS| PRACTI - CARE TWPTES TORIES
TIONERS FACILITIES
183 PRIMARY

INFECTIONS OF THE

SKIN. .. ... ........ 655 245 5 13 1 50 192 - =
PR ;=55 s v 5 = oo .07 37 36 5.27 6.25 - .16 .48 o v
184 OTHER SKIN

CONDITIONS . ... ... 206 18 - 1 - - 7 10 - -
Poroenl: . . ivsiveasn .02 .03 - 25 - - .03 .02 - -
i89 SKIN

CONDITION, NOY

SPECEFIED. . .. .. .5 . 107 25 = 2 - 10 13 - -
PRNOORNE. .o v nr sy .01 .04 - .50 - .05 .03 - -
190 DISLOCATION. . .. 17,838 789 25 14 - 7 260 482 N -
L 1.78 1.19 2.82 5.52 = 2.37 <N 1.19 . S -
200 ELECTRIC SHOCK,

ELECTROCUTION. . . .. 1.099 49 1 - - 6 “2 - -
Parcan®........ccuna 11 .07 11 = .03 .10 - -
210 FRACTLRE....... c1.167 5,611 118 35 24 761 2.502 12 9
Paroamt. . .c-s-0000s. 9.7 5. 6% 15.33 8.29 8.16 3.52 6.20 4%.29 15.64
220 EFFECTS OF

EXPOSURE TO LOW

P i b e ks 360 8 - ~ = - 4 [y - -
POrSaIR. < « s 0o vs s anms .06 .01 - - > = .01 .01 = -
2350 HEARING LOSS,

OR IMPAIRMENT . . . .. 2,048 14 - - - - 3 8 = -
Pareat: . o aeco e .20 .02 = - - ~ .01 .02 - -
2640 EFFECTS OF

ENVIRONMENTAL HEAT 1.179 22 - - - - 4 18 - -
PRreant. . icocscies 12 .OSI - - - - } 02 .04 - -

See footnotes at end of table.
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NUMBER AND PERCENT OF CASES BY SELECT INDUSTRIES BY NATURE OF IN.URY/ILLNESS INVOLVING RADIATION AFFECTS.
1983 SDS CURRENT CASES INVOLVING DISABILITY.-Continued

WEIGHTED
OFFICES OF |OFFICES OF| NURSING
NATURE OF INJURY OR HEALTH OFFICES OF |0 FICES OF 0STED- OTHER AND MEPICAL DENTAL
TLLNESS Total SERVICES |[PHYSICIANG| DENTISTS PATHIC HEALTH PERSONAL |HOSPITALS LADORA - LABORA-
PHYSICIANS| PRACTI- AR TORIES TURIES
TIONERS FACILITIES :
i
250 HERNIA. RUPTURE 16.847 “%0 9 3 1 S 106 346 1
PRreRt. .. .cvnerrin 1.69 16 1.02 2. 58 6.25 1.69 .49 .86 - 1.52
260 INFLAMMATION OR

IRRITATION OF

JOINTS, TENSONS, }

Ok MSCLES........ 11.810 4146 9 9 - 4 119 241 3 1
PRPR. . ¢ .« xno o minn 1.18 62 1.02 2.26 - 1.36 .55¢ .60 1.07 1.52

POISONING.

s - < <A 9.706 ~86 11 3 - 8 92 334 4 1
PR, - .ssiasases .97 .73 1.24 15 - 2.71 .43 .83 1.43 1.52
270 POISONING,

SYSTEMIC, UNS. . ... 1.201 57 - - - 9 46 - -
e R T .12 .09 - - - - .04 ® 7 ! - -

7 DUE TO TOXIC

MATERIALS. .. ...... 5,253 251 6 2 - o 57 161 2 e
PR . iss s eninen 58 .58 .68 .50 - 1.56 .26 .40 .71 -

272 DISEASES OF

THE BLOCD AND

BLOOD FORMING

OIS - s - o antns 60 3 - - - - - 2 1 -
PRSI o s 005 cnansva .01 .00 - = - i - .00 .36
273 UPPER

RESPIRATORY

CONDITIONS . . .. .... “r2 27 2 - 2 4 1?7 - -

P W i ot Wi 8 .05 .04 .23 .68 .02 .04 - -
274 INFLUENZA,
PNEUMONIA, ETC.... 1.965 82 i - rd 9 63 -
PUrOORR. . v o c v cnnan .20 . * - - 68 .04 .16 -
275 TOXIC

WEPRRREES. v a5 45 13 1 1 - » 13 1 1

POl o csvrros e 00 .03 11 .25 - } = .03 .36 1.52

See footnotes at end of table.
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NUMBER AND PERCENT OF CASES BY SELECT INDUSTRIES BY NATURE OF INJURY/ILLNESS INVOLVING RADIATION AFFECTS.
1983 SDS CURRENT CASES INVOLVING DISABILITY. -Continued

WEIGHTED
] T
OFF CES OF|OFFICES OF| NURSING
NATURE OF INJURY OR HEALTH OFFICES OF |OFFICES OF OSTEO- OTHER AMD MEDICA® DENTAL
TLLNESS Total SERVICES |PHYSICIANS| DENTISTS FATHIC HEALTH PERSONAL |HOSPITALS LABORA- LABORA -
| PHYSICIANS| PRACTI - CARE TORIES TORIES
] TIONERS FACILITIES
276 OTHER

DISEASES OF THE

GASTROINTESTINAL

| < e 5ok 90 10 - - - - 10 -

Parcent. ............ .01 .02 - - - .02 -
279 OTHER TOXIC 1

EFFECTS OF ONE

SYSTEM ONLY....... 618 38 2 - - s 13 22 - -
PN o= v a5, 5 .06 .06 &3 - . - .06 .05 -

PNEUMOCONIOSIS. 1,382 1 1 - - - - - - J
L SRR 14 .00 .11 - - - - - 5 i
28¢C i

PNEUMOCONIOSIS,

IR o 300 o T e oL e, @ 73 1 1 - . - - - - -
Percent. . . ... .. ..... .01 00 11 - - - - - - -
281 ALUMINOSIS. s - - - - - - - = -
o A .00 - - - - i~ . _ " N
282 ANTHRACOSIS . . 730 - - - - - - - = -
e A 07 - - - - - - - - >
283 ASBESTOSIS. 288 — - - - - - - - ‘o
Poreaml; . ..--scxssss 05 - - - - - = e - B
284 BYSSINOSIS. . . 3 - - - - - - - - =
PO .o oo o s v e .00 - - - - - E o= A i
285 SIDEROSIS. 4 - - - - - - - = »
Petcont........c.... .60 - - - - - - - = -
286 SILICOSIS. ... 118 - - - - - . - ¥ _
Percent. . . .. .. .. .01 - - - - - - - - -
287 OTHER ]

PNEUMOCONIOSES 163] - - - - - - - - -
Percent . . .. .. ... .. .02 - - - - - - -
289 |

PNEUMOCONIOSIS ]

WITH TUBERCULOSIS. i o - - | - B - - = -
POroant. .. oo invmne .00 = - - | - - - - - -

3 | 18
See footnotes at end of table.
”




NUMBER AND PERCENT OF CASES BY SELECT INDUSTRIES

-‘-

1985 SDS CURRENT CASFS INVOLVING DISABILITY.-Continued

¢ NATURE OF INJURY/ILLNESS INVOLVING RADIATION AFFECTS.

WEIGHTED
OFFICES OF|OFFICES OF| NURSING
NATURE OF INJURY OR HEALTH OFFICES OF|OFFICES OF 05TEQ- OTHER AND MEDICAL DENTAL
TLLNESS Total SERVICES |PHYSICIANS| DENTISTS PATHIC HEALTH PERSONAL |HOSPITALS LABORA- LABORA-
PHYSICIANS| PRACTI- CARE TORIES TORIES
TIONERS FACILITIES
RADIATION

EFFEETS . o ovoasiceis z2.070 12 2 o ~ - 2 4 = -

Por ............. .21 .02 ey - - - .01 .01 = -
RADIATION

IFFEC?S. s ... %4 - - - - - - - -
POreont. ... civsnun .00 - - - - = -

1 NON-IONIZING

RADIA! PO i e cs 106 7 - - - - - 3 = -
R .01 .01 - - - - - .01 - -

292 HICMUE 2 . - - - - - - - -
Porcant. . ..s.nccusna .00 - - o - - - - - -

5 IONIZING

R"‘IAHM--X RAY . 6 2 2 e - - - = -
Poarcont...c.c rcvses .00 .00 a3 - - - = -

294 IOIIZINO

RADIATION--

ISOIDPES .......... 5 - - - - - - - - -
Parcaml. . -5 nssessen .00 - - - = - i - - -

295 lthRS FLASH 1,912 3 o - - - 2 1 - -
Porcont..........cus- 19 .00 - - - o .01 .00 - e
300 SCRATCHES,

ABRASIONS . . ... .. .. 30,281 813 11 25 1 6 192 526 9 7
Parael. « « > nonimasan 5.03 1.22 1.26 6.28 6.25 2.03 .89 .- 3.21 10.61
310 SPRAINS,

s B < e vatan e 396,356 38.7717 363 12 3 152 13.916 25,008 137 12
Paroat....c.ovvcnen 39.65 58 .42 41.02 18.09 18.75 51.53 64 .33 56 .99 48.93 18.18
320 HEMORRHOIDS. 499 9 - - = 1 8 o -
Paraon... ccocunees .05 .0l - - i .00 .02 - -

See footnotes at end of table.
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NUMBER AND PERCENT OF CASES BY SE'ECT INDUSTRIES BY NATURE OF INJURY/ILLNESS INVOLVING RADIATION AFFECTS.
1983 SDS CURRENT CASFS INVOLVING DISABILITY.-Continued

WEIGHTED
OFFICES OF [OFFICES OF| NURSING
NATURE OF INJUFY OR HEALTH OFFICES OF |OFFICES OF 0STEO- OTHER AND MEDICAL DENTAL
TLLNESS Total SESVICES |PHYSICIANS| DENTISTS PATHIC HEALTH PERSONAL |HOSPITALS LABORA - LABORA -
PHYSICIANS| PRACTI- CARE TORIES TORIES
TIONERS FACILITIES
330 HEPATITIS | |
(SERUM AND I |
INFECTIVE) .. .o ... 6751 323 15 14 1 - / 245 13 -
Parcent. .....civiions .07 LG9 1.69 5.52 6.25 - .03 .61 G.64 -
400 MULTIPLE
IRIEREES. . ........ 25.462 1.156 34 13 2 3 323 683 7 ]
PSR < . oo s as 2.55 1.76 3.84 3.27 12.50 2.03 1.49 1.69 2.50 12.12
500 EFFECTS OF
CHANGES IN
ATMOSPHERIC
s o R 455 5 = o - - = 3 - =
Percent. .. ... ... . . .05 .00 = - - - - .01 - -
510 CEREBROVASCULAR
AND OTHER
CONDITIONS OF THE
CIRCULATORY SYSTEM 1.876 113 i3 1 - 12 81 - o
Poroent.........c00n 19 A7 1.47 25 - - .06 .20 Ee -
520 COMPLICATIONS
PECULIAR TO
MEDICAL CARE...... 245 123 2 - - ~ 4 107 - -
Parcent. ......cc00tx- .02 19 .23 5 - = .02 .27 - -
530 EYE, CTHER
DISEASES OF THE
I - o e 5 e e 3.292 259 4 1 - 3 51 185 o -
POrEent. . o .o aiena W . .59 .45 I o] - 1.02 .24 .46 - -
540 MENTAL
DISORDERS . . . . . .... 5.307 491 27 3 - 3 15 337 - -
Porcant. ... ...... .3 .Ssl 74 5.05) 75 - 2.03 .07 .83 - -
See footnotes at end of table.
” L ———————
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NUM3BER AND PERCENT OF CASES BY SELECT INDUSTRIES BY NATURE OF INJURY/ILINESS INVOLVING RADIATION AFFECTS.
1983 SDS5 CURRENT CASES INVOLVING DISABILITY.-Continued

WEIGHTED
OFFICES OF |OFFICES OF| NURSING

NATURE OF INJURY OR HEALTH |OFFICES OF|OFFICFES OF OSTEO- OTHER AND MEDICAL DENTAL

ILLNESS Total SERVICES [|PHYSICIANS| DENTISTS PATHIC HEALTH PERSONAL |HOSPITALS LABORA- LABORA-
PHYSICIANS| PRACTI- CARE TORIES TORIES
TIONERS FACILITIES
NEOPLASM, TUMOR 276 2 2 = o - - - % -

POramn. . .. :c00mcs .03 .00 o - - - | - -

550 NEOPLASM,

T Ry sy 14 - - - - - - - - o
N I 5o 5 e .00 - - - - - — o - P
551 MALIGNANT . . . . 126 - - ~ - - - - v -
Percent. . . . . .01 = - - o - - “ - -
552 BENIGN AND I

UNSPECIFIED....... 136 - 4 2 - - - - = e
Percent. ... .. .. ... .. .0l .00 .23 - - o~ s - — -

NERVOUS SYSTEM,

CONDITIONS OF . . _ . 2,133 846 4 7 - 2 13 a9 1
PR o v 2 e vanaas .21 13 .45 1.76 - .08 .06 12 .36
560 NERVOUS

SYSTEM, CONDITIONS

e WS Ane e ain 61 3 - - - - 3 - -
Percent............. .01 .00 - - - - .01 -~
561 DISEASES OF

THE CENTRAL

NERVOUS SYSTEM. . 87 6 - - b 1 S - -
PP . 555005 <o an s .01 .01 - - - .00 .01 = -
562 DISEASES OF

THE NERVES AND

PERIPHERAL GANGLIA 1,985 75 “ 7 - 2 12 41 1 =
PR & o @ vais o wias .20 % ¢ .45 1.76 - .68 .06 .10 .36 -

RESPIRATORY

SYSTEM, CONDITIONS i

W kel 5 65 ik oo st o 1,563 78 - 1 - 3 65 - -
POPRORR. .« . o5 9moviss .16 . ° - - 6.25 - .01 16 - -
570 RESPIRATORY

SYSTEM, CONDITIONS

O P ey 114 “ - - - - - 3 o =
Pareaml. . . ccoieiosn .01 .01 - - - .01 ’ -

See footnotes at end of table.
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NUMBER AND PERCENT Or CASES BY SELECT INDUSTRIES

-9 -

1983 SDS CURRENT CASES INVOLVING DISABILITY. ~Continued

BY NATURE OF INJURY/ILLNESS INVOLVING RADIATION AFFECTS.

WEIGHTED
OFFICES OF |OFFICES OF| NURSING
NATURE OF INJURY OR HEALTH |OFFICES OF |OFFICES OF| O0STEO- OTHER AND MEDICAL DENTAL
ILLNESS Total SERVICES |PHYSICIANS| DENTISTS PATHIC HEALTH PERSONAL [HOSPITALS | LABORA- LABORA-
PHYSICIANS | PRACTI- CARE TORIES TORIES
TIONERS |FACILITIES
571 UPPER

RESPIRATORY . . . ... 283 12 - | - 1 11 - -
Percent. . . .. . .. .. .. .03 .02 - | - .00 .03 - -
572 [NFLUENZA,

PNEUMINIA,

BRONCHITIS, ASTHMA 1,166 62 - 1 - 2 s1 ~ -
Porcent ............. 12 .09 - 6.25 ~ .01 .13 - -
580 SYMPTOMS AND

ILL-DEFINED

CONDITIONS. .. ... .. 5,486 287 4 4 - 70 190 -
Percent.. .. ... ... .. .35 .43 .45 1.01 - - .32 .47 -
960 NO INJURY OR

TLLNESS. .......... 1646 29 3 - - 4 14 2 -
e i i g .01 .04 .56 - - - .02 .03 71 -
950 DAMAGE TO

PROSTHETIC DEVICES 416 68 3 - 13 49 -
Percent. . ......_..... .06 10 75 - .06 12 -
990 OCCUPATIONAL

DISEASE, NEC...... 690 29 - 3 25 -

Percent. . ...._ .. ... .07 .04 - - - .01 .06 -
991 HEART

CONDITIONS

CINCLUDES HEART

ATTACK) . . ........ 3,528 102 7 4 1 - 12 64 - -
e el e, .35 .15 .79 1.01 6.25 - .06 .16 - -
995 GTHER INJURY,

R ety 2,787 182 4 - 1 s1 117 - 1
Percent... ... ... ... .28 .27 .45 - - .36 .26 .29 - 1.52

See footnotes at end of table.
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NUMBER AND PERCENT OF CASES BY SELECT INDUSTRIES BY NATURE OF INJURY/ILLNESS INVOLVING RADIATION AFFECTS.
19835 SDS CURRENT CASES INVOLVING DISABILITY.-Continued

WEIGHTED
OFFICES OF |[OFFICES OF| NURSING

NATURE OF INJURY OR HEALTH OFFICES OF |OFFICES OF O5TEO- OTHER AND MEDICAL DENTAL

ILLNESS Total SERVICES |PHYSYCIANS| DENTISTS PATHIC HEALTH PERSONAL [HOSGPITALS LABORA- LABORA-
PHYSICIANS| PRACTI- CARE TORIES TORIES
TIONERS FACILITIES
999 NONCLASSIFIABLE] 76.867 4,676 68 31 3 17 1.966 2,516 15
Pareent... ... c.aicuns i 7.69 7.064 7.68 T.79 18.75 5.76 9.09 5.7¢ 5.56 6.

- Data not available.

NOTE ©
SOURCE :
1983: ALASKA, ARIZONA.

A CURRENT CASE IS ONE WHICH WAS
18 JURISDICTIONS IN THE SUPPLEMENTARY DATA
CALIFORNIA.

COLORADO,

INDIANA,

10MA .

MEXICO, OMIOD, OREGON, TENNESSEE, WASHINGTON. AND WISCORSIN.

-

RECEIVED OR WHICH OCCURRED IN THE
KENTUCKY, MARYLAND,

REFERENCE YEAR.
SYSTEM (5D5) PROGRAM PROVIDED CURRENT CASE DATA INVOLVING DISABILITY FOR

MICHIGAN.

MINNESOTA,

MISSISSIPPI,

S50URI, NEW
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Major Group 80.—HEALTH SERVICES
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ntinued
ludes establishments primas

nersons, Ass

OFFICES OF PHYSICIANS
8011 Offices 0. Physicians

Establishments of licensed practitioners having the legree of M.D and engaged
f 3

ceneral or specialized med oe and surgery. Esta shments 1ch

1ies, in which a group of physicians are associated for the pury
ieir profession, are included in this industry. Oste wathic phy

Industry S081

OFFICE® OF DENTISTS
Ofires of Dentists
Establishments of licenszed

tists \res

OFFICES OF OSTEOPATHIC PHYSICIANS

Offices of Osteopathic Physicians

Establishmer f licensed practitione engaged (r

specinllzed

- ’

OFFICES OF OTHER HEALTH PRACTITIONERS
Offices of Chiropractors
Establishments of licensed practitioners engaged ir
setors. oliena of
Offices of Optometrists
Establishments of
Offices of Health Practitioners, Not Elsewhere Classified

Establishments of lice i

W here
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205 NURSING AND PERSONAL CARE FACILITIES

Skilled Nursing Care Facilities

Establishments prim y

Nursing and Personal Care Facilities, Not Elsewhere Classified

Establishmer primarily i ‘ nursir

estadll

HOSPITAI

GGeneral Medical and Surgical Hospitals

engaged

SeTVices

Specialty Hospitals, Except

Estat
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SERVICES

ol
Industry

MEDICAL AND DENTAL LABORATORIES
Medical Laboratories

Establishments primarily engaged in providing professional analytic or diagnosti
services to the medical profession, or t on | ption of a physician
Ba laboratories (not ma Medical laboratories nica
' Pat g " .
I " ratories { X ray ratories anuf r
riog ng
Che sts wl A
g Povemsars v el

Dental Laboratories

Establisho

nts primarily engaged (n making dentures and artificial teeth ¢ order

for the dental professior manufacture of artificial teeth other than to order is
lassified in Industry 3848
- ra ries b Artificia ade e -

OUTPATIENT CARE FACILITIES
Outpatient Care Facilities
Establishn

iy engaged atpatient care with permanent facilities and

le diagnosis, treatment, or both for patients wh

tory and do not require inpatient care. Associations or groups formed
provide medical or other alth service to members, and which th
vide t facilities, are included in this industry

s planning . ° reanizations
- t oper « by g pe of I
Sl Rantie PO g services
SUrAnCe r iing ser e
| 4+ wr t - s f 1
SAries t erated by groups of
alt Sunt e & dia -
HEALTH AND ALLIED SERVICES, NOT El SEWHERE CLASSIFIED
Health and Allied Services, Not Elsewhere Classified
Establishments primarily engaged in rendering health and allied services. not elae
where classified. Establishments of registered or practical nurses engaged in the {ade
pendent practice of thelr profession are classified in Industry
tries in Industry 73681. Pstablishments, stch as Blue Cross
whose members are supplied these services by indeps jent

inder contract are classified in Industry 8324




Injury and lliness Data Available
From 1983 Workers’ Compensation Records

&

U.S. Department of Labor
Bureau of Labor Statistics
March 1986

Announcement 86-1

Occupational injury and illness data from State
workers' compensation records for 1983 have been
tabulated by the Bureau of Labor Statistics and are
available from the National Technical Information Ser-
vies \NT1S). This large body of data, which includes in-
dividual case records for 29 States organized into multi-
State files, can be obtained at moderate cost on
mach ne-readable magnetic tapes. In addition, tabula-
tions of injury and illness data from 31 States organized
into three groups are available in microfiche. The data
are derived from a Federal-State cooperative program,
the Supplementary Data System (SDS), established
under the Occupational Safety and Health Act.

The SDS provides valuable information about the ma-
jor characteristics of injuries and illnesses for various
occupations and industries. State and Federal agencies
and safety and health professionals can use this infor-
mation to develop standards, to target accident and
disease prevention activities, to identify areas for en-
forcement activities, and .o develop educational and
training materials for employers and employees.

Because the SDS is not a comprehensive survey of oc-
cupational injuries and illnesses, it does not provide na-
tional estimates of the number of such cases. The best
source of such information is the Bureau's annual
survey of occupational injuries and illnesses,

Although cases from each State are classified
uniformly, interstate comparisons should be made with
care because State workers' compensation laws and 7 d-
ministrative r ractices differ. These differences are sum-
marized in the last column of table 3.

Multi-State tabulations in microfiche. Data from States
which provide similar kinds of cases are organized into
three groups of tabulations. Individual State tabulations
are not available from the National Technical Informa-
tion Service, but may be available from participating
State agencies.

The tabulations arc orgaaized as follows:
Group | includes data submitted by eight States
and the Virgin Islands. Although some cases involve

days of disability, others involve medical treatment
only.

Group 2 includes data submitted by 18 States. Each
case involves disability; the minimum number of days of
disability required for inclusion of a case by each State
is indicated in table 3.

uroup 3 includes data submitted by 10 States. All
cases were closed during 1983 regardless of year of oc-
currence.

Table 1 lists the contents of each tabulation. Since
States participating in the SDS are not required to pro-
vide day of occurrence of injury, time of accident, time
workday began, associated object or substance, 2ge of
injured worker, length of service of injured worker,
weekly wage of injured worker, or kind of insurance
provided by employer, tabulations involving those
elements vsually do not include data from all par-
ticipating States. Except for fatality data available for
California and New Mexico, information on extent of
disability, indemnity compensation, and medical costs
are available only for closed cases. Table 2 indicates
which States provided data for specific tabulations in
each of the three groups.

Tabulations may be purchased in microfiche (paper
copy is not available) from the National Technical In-
formation Service, (See “‘Ordering information”’
below.)

Microdata files. Individual case rccords, which contain
no information that can be used to identify employees
or employers, are organized in three multi-State
magnetic tape files. Table 3 identifies the data elements
available for each State and indicates which file contains
the records for a particular State, Users who are in-
terested in data from a single State shouid have the soft-
ware to extract the desired records, using the State code
which appears on each record.

Microdata files are organized as follows:
File | contains records submitted by seven States
and the Virgin Islands. Although some cases involve
days of disabiiity, others involve medical treatment only.




'Fﬂc 2 contains records submitted by 17 States.
Each case involves disability; the minimum number of
days of disability required for inclusion of a case by
each State is indicated in table 3.

File 3 contains records submitted by nine States.
All cases were closed during 1983 regardless of year of
occurrence. :

Records from five States—Colorado, lowa, Mon-
tana, Oregon, and Wisconsin—appear on files 1 or 2, as
well as Ole A

Microdata files may be purchased from the National
Technical Information Service. (See “*Ordering infor-
maton' below.)

Data for years other than 1983. From 1976 through
1981, the Supplementary Data System produced data
annually. Since then, the system has been on a biennial
basis; no data are available for 1982, nor will (hey be
available for 1984,

Multi-State tabulation: in microfiche are available for
1980, 1981, and 1983 from the National Technical Infor-
mation Service. For 1978 and 1979, multi-State tabula-
tions are not available for purchase but may be viewed
and excerpted as indicated below under ‘*Additional in-
formation." Multi-State tabulations were not prepared
for 1976 and 1977,

Multi-State microdata files are available for 1979
through 1983 from the National Technical Information
Service. (See “‘Ordering information'' below.)

Ovrdering information. The following items may be pur-
chased from the National Technical Information Ser-
vice, 5285 Port Royal Road, Springfield, Virginia
22161. When ordering, refer to the NTIS Accession
Number(s). There is a $3.00 handling charge for each
order. Cost of microfiche and paper copy (when
availaole) is indicated below, but is subject to change:

Mudti-State tebuletions in microjiche
(Paper copy 15 not available )

Occupationsl mjunes
and ilinesses NTIS Accession Number

‘ 1983 1981 1980

Disamliny and

medical only cases PBS& 129X PBR4-204486  PHEIIT221)

Cost S 00 S0 $10 .00
Dhsatliny Cases PUS6 129848 PHR 2049 PRS2
Cost S0 S0 $io.o0

PBRS6- 129855 PRSI 204802
Cost $10.00 S10.00

Closed Cases PBR83- 172239

$10.00

Mudii-State mucrodara [oes
(Contact the National Technical Information Service for cost of these nems )

Supplementary
Data System. NTIS Accession Number
198 1981 1980 il
File | pBas 28152/AS PBS4-120062  PBE).1549%6)  PBR2-179118
File 2 pBss. 238178/AS PBS4 120088  PBEL 154955  PBS2. 186180
File 3 PBES-218160/AS PB4 120054  PBELISS4E  PBE2. 1920}

Technical documentation for multi-State microdata Jiles
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NTIS Accession
Year covered and title of documeniation Number
For 1980, 1981, 1983:

Supplementary Data System, Microdata Files,
User's Guide, 1980 Edition. Cost $11.95 in
paper, $5.9% in microfiche PB83-133553

For 1978 and 1979:

Supplementary Data System, Microdata Files,

Us ‘s Guide, 1978-79. Cost $9.95 in

paper, $5.95 in microfiche PBS0- 149982

Additional information

Tabulations for individual participating States as well as for the
groupings of States decribed above may be viewed and excerpted in
the Office »f Occupational Safety and Health Statistics, Room 4014, N
Patrick Henry Building, 601 D Street, NW., Washington, D.C., or
the may be viewed in microfiche in any of the BLS regional offices
listed at the end of this announcement.

For additional information, contact the Office of Occupational
Saftey and Health Statistics, U.S. Department of Labor, Washiryion,
D.C. 20212. (Telephone: 202—272-3463.)




Table 1. Occupational Injuries and llinesses, Supplemeantary Data System standard tabulations, 1983

Tabu-~ ‘
lation Primary claseification Secondary classification Content of tabulation
Numbe ¢
i I SE———————————————————_ e S sesagmsintpasssmmiriadolint s
101 Nature of {(njury or tllness - Nuabet and percent of cases
102 Pact of body affected . Number and percent ol cases
103 Source of Lajury or Lllness Nuaber and percent of cases
104 Type of accident or exposure . Nusbec and perceat of cases
105 Assoclated object or substance | Nuaber and percent of cases
121 Nature of lojury or (llaese Indemalty compensation and wmedical payments Number and perceat ol cases
and average payments
122 Pact of body affected .| Indemiity compensation and wedical payments Number and perceat of cases
and average payments
12 Source of fajury or 1lluess lodeanity compensation and medical payments Nusber and pecrcent of cases
and average payments
Lzd Type of sccident or exposure . | Indsmnity compensation and medical payments . Number and percent of cases
and average payments
125 Associated object or substance Indemalty compensation and wedical payments Nuamber and percent of cases
and average paywents
126 Exteat of disability . Indemnity compensstion and wmedical payments . . |Number of cases and average
payments
161 Kisd of fosurasce . . . . . . | Mature of fajury or flloess . « « « + « « + « « |Number and percent of cases
162 Kiod of {nsurance . . . . « | Indemnity compensation and udlul paysects . Number and percent of cases
16) Kiod of foeurance . . . . .« | Extent of dieability . « + « ¢ + + o s 00 Musber and percent of cases
201 InduBtry . « « « + « « « + » + | Nature of fojury or Lllness . . « « « « « « Mumber and percent of cases
202 IBdUEtEY « « + + o s o« + s + « | Part of body affected . « « + + « + « + « o & Number and percent of cases
20} Iodustry + « « + « + + + + « « | Source of {njury or flloess .« « « « « « « + + . |Number and perceat of cascs
204 Iodustry « « + « o « « « « + « | Type of accident or exposure . « . « + « « « = Munber and percent of cases
208 184ustry . « « « +« « + + « » « | Associated object or substance . . . . .« ¢+ Numbetr and gercent of cases
215 ladustry . “ e v s v u » o | Extent of dleability . . . o o o0 w0 e 0w e Number and perceat of cases
220 Iadustry divisflon . . . « « « | Moach of occurrence . . + + + + + « + 5 + Number and percent of cases
221 Industry divislon . . . + « « | Day of week of ocourreace . . « « « « « + + Funber and percent of cases
22 Major industry group . . . + « | Bour of shift during wvhich fajury occurred . . Number and perceat of cases
223 Mafor Lndustry growp . . ., + + |Duretion of employmenst . . « + « « « « « « + « « [Number and percent of canes
224 Major Industry group « « + + o | Weakly wvages . . e o 4 s 8 o 8 e s s s s s s s |Mmber and parcest of cases
230 Kajor Ladustry group . . + « » |Occupational Lllnesses « « « « « + « « + + « « « |Mmber and perceat of cases
240 Major 10duUstry GrOMP « « + + + |AB® + + 4 4 4 4+ 4 s 4 s s 4 s s s s s s s s s+ |Nmbec snd percent of cases
250 IndUstey « + + « + « « « « « + | lodemaity compensation and wedical paywents . . |Number of cases and total
paymeats
260 Major fndustry group « . « .« « |Find of foourasce .« « « « « « « 4 4+« v+ s+ |Number snd percent of cases
3ol Occupation « + « « « + « + + + |Mature of fojuty or flloess . « « « « + + « & Musber and perceat of cases
o2 Ocoupation . « « « « + « + « + JPart of body affected . . « « + + ¢ ¢ « « o« Nuaber and percent of cases
303 Ocoupation « « + + « + + + « « |Source of fnjury or {lloess . . . « + « . . . |Number and percent of cases
304 Occupation . . e s s o« o |Type of accident or exposure « .« . « + « » + « |Number and percest of cases
308 Occupation + . . « t o« v+« |Asvoclated object or substance . . « « « « « + + |Number sod percent of cases
3o Ocoupation « « + « « « « + o « |Induetry divielea . + « « ¢ ¢ s s ¢ 2+« o+ + |Mmber and perceat of cases
nl Oocupation « « « « + + + + + + |Major durable masufacturing l“uuy group . « . |Number and percent of cases
2 Occupation « « + « « « + + + « |Major sondurable manufacturing ladustry group Nusber and percent of cases
i Ocoupation « « « « « + « + « + |Duratfion of employment . « « + « « « « « « « + + |Mumber and percent of cases
330 Occupation . « « « + « + + + « |Occupational Llloesses . « + « + « « o « + « & Number and perceat of cases
30 Ocoupation o« « « « « « + + » +» |AB® 4 « + + 4 4 4 4 4 s s 4 4 4 8w s s s v oo+ |Number and percest of cases
350 Cecupation « « « + « + « + « + |lndemalty compensation sod medical payments . . |Number of cases and total
payseats
00 Major fodustry divietloan,
sature of (ajury or Llloess |Type of sccideat or exposure . « + + « + + + + + |Mumber of fatalities
S Nature of Lajucy or (lloess . |Part of body affected . . . « « « « « + + « « + |Mmber and perceat of cases
52 Rature of fajury or flloess . |Source of fajury or Lllness . « « « « + + « « « |MNumber and perceat of zases
513 Nature of Lajury or (lloess . |Type of accident or exposure . . .« .« . s+ o+« |Number and perceat of cases
514 Type of accident ot exposure . |Source of fajury or Llloeds . . « « « « + « « « |Number and perceat of cases
315 Associated object or substance |Type of accident or exposure . . . . + . + « « + |Musber and perceat of cases
WOTE: All tabulatioces ace provided for “All Workevs”™ and for “Vomen.”



raule 3. Occupational injuries and illnesses, Supplementary Data System microdata files,
data elements included by State, 1983

Sater | Duie Induetry 5/ i Contn
Jetin- o of Time | Oc - v Neet - | of - Setel description of conen Included
diction ree P cwe -] v o pec Haowt- Miss: | wity Jieal \w

cords rence tice L4 agre | ance K ompen (pay-

17 L1 . 10/ tiee »t
file t cases (nvalve medicel treateent snly, while sthers laveive daye of dlesbilbey.
Avallable from Sattonal Techaical (aformation Servic 5 Acceaselon Wusber PRAY-2MNINI/AS

Rawnil .08 1 - Vs I . - Received dutling year snd Laveive death, | or
wore loat wrkders, or medlicsl (restment

g ime 2 1 - ALY t . - Oeowttod during reat and Lowolve death, | or
woce lowt werSdaye, esedical treatoent, of
flret ald

wnt n» 1 - LY - - - Occetted during year and invelve dosth, 1 or
et loat werhdars, of sedicel teeatment

Sedr 5, 5.8 1 L s 1 - - Gcewtred duting pesr ond Iowalve desth, | or
wore loat werviaps, of sedical treatnent

Vres s 1 - e . . - Beceived duting rear and Iavelve dearh, I or
wore lowt workdars, sedical treateent, &1
firet o4

e won 1 - Ve . o | Seceived during year asd Invelve desth, | ot
wote loet workdays, of sedical tresteent

Y. odsls 1,40 3 (8 L) - - - Becelved duting year and Lovslee desth, | or
sote leat werkdars, eadicel trestaent, or
firet atd

wre W, m 1 Tom TV $ V.2 - - - Grourred during peat and Lavelve death, | o

%) Ly sore loat workders, of smdicel trestment be-

yood (iret ald. Totsal weighted coser

19,8112,
File 7 Lach case (avelves dlsedil T™he sinimes seaber of 4o Ity required for inclesion of o case by each Ziete i0 indlcated balow.
Avaliable from Sational Techalcal < farmar o8 Sumber PRES-100) TR/AS,
- emt—————
Alasra 10,840 1| T TV 1 (%2 1 ‘ - o | rovtred during pesr and Levelve desth, or |
(84 or sare leat wridare.

Arae 17,%4 L ] - s - - | Becaived dering yesr and dwvales deeth, per-
wanent disability, ot § or sere dare of &l
aviliery.

Calnt 1711 1 - Ve - . « | Mecelved dering yeer and Lavelve deeth, ot |

(3 3] ot sore lost workders.  Total weighted
renes: Jad 040

Cole Mo 1 - e T - o | heceived Sering pesr and invelve daath et
sote thas ) ahifte or daye of dleadiitey.

ind o san 1 4 . 1 i - - < | hecetend during year and Levelve desth or
Lost worktine beyond the day of Ladery.

Tows 0.8 3 | Tm TR L LR 1 L « | Recelwed during year and Lavel e death, per-

L sanent diosbility, or sore thas ) daye of
dised iy,

Yy M % ) 8 i - - « | Becelend during rear and Lovalve Sesth ot
1 oer sere loat workdars.

" 0.0 1) - a . - o {oereed during pear and Levelve death or &
ot ware doys of Slsebiidny.

LI%S ) LTS ) L] . o - - - Deewrrad utlng year and Lowslve doath, spe-
cif1e hesnas, or 7 or mare days of 4
ablidiey.

Sine au.m 1} - 1 als - . = | Gecurved during pear end Levelve desth, per-
saseat @leabilivy, ¢ ) or sore doys of dlo
shiling.

i mn 4 . s v . - Beceived during pear snd lovelee & or sore
lest weckdere

e 1M.% 1 - 1 o x - « |Ocewtred Suring year ond Levelva daath, par-
seaenl disebiiity, or & of more loat wrk-
daye

o 3. o8 L . LY - - - Recolond duting pear snd Lovalve death, pur-
sanent disabliity, or § or sore daze of &l
ity

Grey . 0% 3 | Toa, Tve LA X - o | Recelved during pear and Lawelve death, pure

wr manent dloabiilty, or & of sore doye (1 te )
dape Af wochar Lo Sospitalined) of tempor-
ary dlsavilitiny.

Tem MmN 1 - s - - o I meccived dering rear and Laveles death,
persaneat 4lsabilicy, or § or sere daye of
dlsadtlivy.

T “w.an 1 - i 1] - « |oeowrred during pesr aad Levaive Saath,

(L)) perrasest dleabiiity, 8 or sore daye of
Cleadility, ond & conslderable mmbar of
canas Lawalving less thas § dage of $i0
aMility. Tetel waighted comes: 43,137,

wis ».An L ] - L) - - | beceived during pear and Levalee death,
pernanent diaedility, or & o0 mmre dape of
#laadlity .

bee fostansten ot ond of tanle



Table 2. States providing Information for multi-State tabulations, Supplementary Data System, 1983 .

Tabulation Nuaber &/
Croup I 1/ Oi- 1 105] 201-] 205 |220 |221 [222] 223] 224 230 [ 24 301~ 1 305 310~ (33 ]330 D40 [511- |51S
! 104 204 304 312 S14
Havail x x x x x x x = x x x
Maine x x x x x x x x x x x x x x x x x
Montana x x x x x x x x x x x x
Nebraska x x x x x x x x x x x x x
Utah x x x x x x x x x x x x x
Versont x x x x x x x x x x x x x x x
Virgin Islands x * x x x r x x x x x x x x x
Washington x x x x x x x x x x x x * . = i
Wyoning x x x x x x x x x x x x x x x x x x
Tabulation Nuaber 4/
Group 110 2/ 101- | 10§ 161 201~ | 205 (220 J221] 222 4 (230 |240260 | 301-1305] - -1..3]330]340 11- 515
o 104 204 304 312 514 T
Alaska x x x x x x x x x x x x x x x
Arfzona x x x x x x x x x x x
California x x x x x x x x x x » x x x x x x
Colorado x x x x x x x x x x x x x x x
Ind{ana x x x x x x x x x %= | x | x| = x
lowva x x x x x x x x x x x x | x x| x x|z |x|= x x
Kentucky x x x x x x x x x x x x x x x x x
Maryland x x x x x x x x x x x x x x x x x x
Michigan x x x x x x x x x x x
Minnesota x x x x x x x x t x x x x x s I8
Misstissippl x x x x x x x x x x x x | x x x x
Missouri x x x x x x x x x x x x x x
New Mexico x x x x x x x x x x x X | = x x x x
Ohio x x x x x x x x x
Oregon x x x x x x x x x x x x 2 |z | x - x
Tennessee x x x x x |x |x x x x| x x
Virgiala x x x * x x x x x x x x x x x x x x x x
Wisconsin x x x x x x x x | = W x x| = x x
Tatulation Nusber &/
Group 111 3/ 1- 1125 126 J61 |62~ O1- 205 [215 P21 223[224] 230, |250] 260 1-[305 P1o-1313]330,[350 14 S11-1515
e 124 163 | 204 240 304 312 340 514
Arkansas x x x x x x x x x x x . x x x x x x x x x x x
Colotrade x x x x x x x x x x x x x x x x x x
Delavare x x x x x x x x x x x x x x x x x x x x x x x
lova x x x x x x x x |x | = x x x x x x x x| = x x x | x
Montana x B x x x x x x x x x x x x
New York x x x E | = x x x x x = x x x x x x x
North Carolina x x x ! x x| x x x x x x| x| x x x x
Oregon x x x x L x x x x x x x x x x x x x x
Washiogton s | = x x | ox x x x x x x x x x x x x
Wisconsin x x x l X l x x x x x B x x LI x % x x x
\/ CGroup 1 All cases elther occurred or were received during 198). Some cases involve medical treatment oaly,
wvhile others favolve days of disadility.
2/ Grouwp 11: Al]l cases either occurred or vere received during 1983, Although all cases fovolve disatil °~, most

States excluded cases of short-ters disability.
3/ Grewp 111: All cases were closed during 198) regardless of year of occurrence,
&/ See table | for contents of Individual tabulations.

NOTE: “x" indlcates the State provides data elements for the specified tables(s).




Table 3. Occupational Injuries and llinesses, Supplorr'\onluy Data System microdala files,
data eleaments included by State, 1983 —Continued
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Bureau of Labor Statistics

Reglonal Offices

Peglon 1-Boston
JFX Federal Bullding
Rooce 160)
Boston, Massachusetts 02201

Phone. 617--22345))

l_clj_o_n__l_(_-_lg York
1515 Brosdvay, Rooca J4(O
Nev York, Nev York 10036
Phone . 212--944-3121

Region lil-Philadelphia
3535 Marker Street, Room 15400
Philedelphia, Pennsylventia 19104
Phone: 215--596-1162

Reglon [V-Atlaats
1371 Peachrree Street, N.E,
Sulte 540

Atlantas, Ceorgla 3)0)4)
Phone . 404-~881-3660

lqlon_.\!ﬂl.c_clg
th Floor Federal Office Building
1Y South Dearborn Street
Chicago, lllinots 60604
Phone: 312--3%53-6911

Reglon Vi-Dallas
525 Criffin Street
Dallas, Texas 75202

Phone: 214--767-695%

Reglons VII .nd VIII-Kansas City
end Denver
Federal Office Bullding, Roow 1500
911 Valnut Street
Kansas Clty, Missourt 64108
Phone . 816--374-3645

Regions IX and X-San Franctece
and Seattle
&5 Colden Cate Avemue
Box 36017
San Franclsco, Callfornia 94102
Phone . 415—556-8980




NATIONAL CENTER FOR DEVICES AND RADIOLOGICAL HEALTH
PROBLEM REPORTING PROGRAM FOR RADIATION THERAPY DEVICES
SUMMARY OF REPORTS RECEIVED FROM January, 1980 to December, 1981

Prepared by Robert J. Morton, Chief, Radiation Therapy Branch

This is a summary of the seventy-seven reports received by the Problem Reporting
Program (PRP) on radiation therapy devices between January 1, 1980 and December,
1981. These are reports that were submitted by practitioners to the U. S. Pharmacopeia,
who then forwarded a copy to th2 manufacturer and to the National Center for Devices
and Radiological Hea!th (NCDRH), formerly the Bureau of Radiological Health, and sent
an acknowledgement to the reporter. In this summary, the type of device, the
manufacturer, the model and the problem or suspected problem as stated by the reporter
are listed. The purpose of this summary is to inform users/owners of radiation therapy
devices of the nature of problems observed and reported by others and to encourage the
use of the PRP for reporting additional concerns.

All reports received by the USP are regarded as unverified information until the report
can be analyzed by the manufacturer and NCDRH. As a result of these anaiyses, some of
the problems have been found to be caused by poor understanding, care, or operation on
the part of the user as well as by manufacturing processes or inherent problems with the
product. There is no intent in this summary to elaim or imply that a particular
manufacturer's device or model is unsafe. Because the reporting is voluntary and may
not be at all representative, you are cautioned not to draw conclusions about the
equipment quality of the listed manufacturers. Also, no reflection on any specific

manufacturer, distributer, reporter or product is intended or should be inferred from
these exampies.

When a problem is found to be generie, that is, it has a possibility of occurring on all
models of the same or simular design, the manufacturer may initiate a device recall
(field repair or component replacement). In the case of such a recall the manufacturer
will notify all owners/users of the affected models, and will submit a corrective action
plan (CAP) to the NCDRH for review. As of December 31, 1981, the following seven
recalls were in effeet; four resulting from PRP reports and three from information
submitted directly by the manufacturer,
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1. An AECL Cord Reel Assembly, which was sold to upgrade the field light
system of the Theratron 60 and 80 and Eldorado 6 and 8 models was recalled
because the assembly failed and restrained the source in the expased position
(PRP source).

2. The Siemens wedge filters for Mevatron 6 ana 12 were recelled because the
wedges did not meet specifications. (PRP source).

3. The Siemens flattening filter for certain serial numbers of the Mevatron 6
model was recalled because the filter could move.

4. The Siemens bending magnet coils in Mevatron 6 and 12 models with serial
numbers greater than 1100 were recalled because the coils could move.

5. The Cascade Therapy Simulator electrical relay failed, allowing the patient
couch to be raised into the x-ray collimator. (PRP source).

6 The Varian Patient Support Assembly, Model E854811-02, which inclides the
treatment couch has two major defects; breakage of plexiglass insert, and the
lateral and vertical brake failures. Rewiring of the deadman switch and enable
switch so that switches operate independently. (PRP source).

T. The AECL digiial treatment model A 102409-654 (G7200), may malfunction
when a battery pack overheats or a circuit board has not been properly

seated. Timer found on 6 different models of units: Theratron 60, 80, 780 and
Eldorodo 6, 8, and 78.

The additional problems listed below in chronological order by device catagory are either
still under investigation and are therefore unverified, or were felt to be ">ne oi a kind"
isolated incidences and received individual repair or other response. They never-the-less
remain in the data bank which is periodically queried for problem trends.

The PRP is important to the quality of patient care as a method of maintaining the
quality of radiation therapy devices. The PRP works because concerned radiation
oncologists, radiological physicists and radiation therapy technologists take the time to
report and because manufacturers analyze the problems and develop corrective action
plans as needed.

Periodically, the USP mails reporting forms, return envelopes and information regarding
the PRP to members of the American Association of Physicists in Medicine, the
American Society of Radiologic Technologists and the American Society of Therapeutic
Radiologists. The program is also endorsed by the Commission ¢n Radiation Therapy of
the American College of Radiology and the Committee for Radiation Oncology Studies.
Reports may be submitted to USP in writing at the following address.

United State Pharmacopeia

12601 Twinbrook Parkway
Rocekville, Maryland 20852
Attention: Dr, Joseph G. Valentino

or by telephone at 800-638-6752 (in Maryland, call collect at 301-881-02586),



Manufacturer/Model

Siemens Gammatron S 80

AECL Theratron 780

AECL Theratron 780

AECL Theratron 80

AECL Theratron 780

AECL Theratron 780

AECL Theratron 780
Model 20 eouch

AECL THeratron 780

AECL Theratron 780

AECL Theratron 80

AECL Theratron 780

AECL Theratron 780

Problem as Stated by Reporter

Heliowat timer failure.

Mechanical timer dials stick when
switch is turned on.

The lateral and longitudinal breaks
for the treatment couch are not
reliable,

Front source drawer stop t:-acket
broke in half.

Collimator and cover assembly was
found ready to fall off, allen serews
had worked loose.

Table moves causing near falls by
patient and damage to healthy tissue.

Serious problems with the brake
assembly

Detachable stretcher fell off the
carriage assembly while operating the
machine,

The distance indicator support rod
fell out while it was "locked" in
position,

Field defining light cable shorted the
6 volt AC to ground when the field
light was left in the on position.

No provision for automatic cessation
of couch movement in case of
collision with other objects,

Collimator setting display on the
collimator does not function properly.



Device

Accelerator

Manufacturer/Model

Varian Clinac-18

Siemens Mevatron 20

Siemens Mevatron 20

Varian Clinae 18

Siemens Mevtron 20

Siemens Mevatron 12

Siemens Mevatron 6

Siemens Mevatron 12

Siemens Mevtron 6 & 12

Varian Clinac 6-100

Problem as Stated by Reporter

Unit failed to terminate by primary
or secondary dose monitor.

Loose lead shield in front of
collimator sheared several wires.

Dose monitor automatically reset
itself to zero after 399 and continued
to run.

Patient support assembly dropped
suddenly during patient set-up.

Light field mirror wraps; high voltage
capacitor breaks on gantry rotation.

Target not secured, electrons produce
x-rays by striking flattening filter.

"Z" table went down too far bypr ssing
limit and safety switches, jammed in
position and could not be raised.

Small piece of lead, apparently from
beam stopper, jammed same and
caused retract motor to fall.

Wedge interlock systems inoperative,
Patient support assembly: locks slip,

top not level, patient's fingers can
get caught under top.



Device Manufacturer/Model Problem as Stated by Reporter

Linear
Accelerator

AECL Sagittaire Table top incapable of supporting
heavy patients without sagging.

AECL Theraec 20 Scanner Scanner for the electron beam was
not scanning the full therapy field.

Varian Clinae 6/100 The table drove to full up posit'on
upon depression of the deadman
switch,

Siemens Mevatron 20 Program counter did not terminate

radiation upon coincidence of the set
monitor units and the accumulated
monitor units. Radiation could not be
terminated by the "RAD OFF" button
or turning the key switch. Main
power switch had to be used.

Siemens Mevatron 12  Optical distance indicator can
become loose.

Varian Clina. 6/100 Thumb wheels on hand pendant stick
or jam in operati:.g position.

Varian Clinae 4 Calibration of dose integrator
abruptly changed by 27%. Corrected
by changing printed cireuit board,




Device

Simulator

Orthovoltage
X-ray

Superficial
X-ray

Manufacturer/Model

Picker Ther-X
Toshiba LX-8-AA

AECL Therasim 750

Siemens Ximatron

Cascade RTS

Phulips R7-255

Siemens Stabilipan

Picker Zephyr (85kVp)

Bucky X-Ray
International
C-2 Bucky Comb,

Bucky X-Ray
International

Problem as Statad by Reporter

Gantry loadnut wear

Significant radition outside light
field.

Fifteen major malfunctions; hand and
table controls.

Operator's manual not provided with
unit.

Film cassette holding device fell on
patient.

Rotation of inner x-ray aperture with
respect to aperture of treatment
cone,

If timer is accidently set between
two time inerements, x-rays can be
produced, but exposure will not
terminate automatically.

Time selection errors can oceur due
to "play" in timer. X-ray switch
remains in "ON" position after
exposure, accidental exposure can
oceur if time is reset,

Machine failed while treating ..
patient, pressure diaphragm failed
after patient removal and sprayed
oil around room,

Machine has failed to work despite
being replaced and/or repaired
several times,




Device

Radiation
Monitor

Manufacturer/Model

Nuclear Associates
CS~137 Hairpins

Rad-Irid
shipping container

Vietoreen Primapak

Problem as Stated by Reoorter

Sources found to be leaking on
arrival of shipment.

Both ends of ccntainer are open
and Iridum-192 seeds may fall
through.

Installation instructions incorrect,
input  and  output receptacles
interchanged.



NATIONAL CENTER FOR DEVICES AND RADIOLOGICAL HEALTH
PROBLEM REPORTING PROGRAM FOR RADIATION THERAPY DEVICES
SUMMARY OF REPORTS RECEIVED FROM January, 1982 to June, 1982
Prepar: & oy Robert J. Morton, Chief, Radiation Therapy Branch

This is a summary of the thirty reports received by the Problem Reporting Program
(PRP) on radiation therapy devices between January 1, 1982 and June 15, 1982, There
have been a total of 107 reports from the beginng of the program in January 1980 until
the end of the period covered by this report. These are reports that were submitteu by
practitioners to the U. 8. Pharmacopeia, who then forwarded a copy to the manufacturer
and to the National Center for Devices and Radiological Health (NCDRH), fromerly the
Bureau of Radiological Health, and sent an acknowledgement to the reporter. In this
summary, the type of device, the manufacturer, the model and the problem or suspected
problem as stated by the reporter are listed. The purpose of this summary is to inform
users/owners of ragiatlon tEerapy devices of the nature of problems observed and
reported by others and to encourage the use of the PRP for reporting additional
concerns,

All reports received by the USP are regarded as unverified information until the report
can be analyzed by the manufacturer and NCDRH. As a result of these analyses, some of
the problems have been found to be caused by poor understanding, care, or operation on
the part of the user as well as by manufacturing processes or inherent problems with the
product. There is no intent in this summary to claim or imply that a particular
manufactucer's device or model is unsafe. Because the reporting is voluntary and may
not be at all representative, you are cautioned not to draw conclusions about the
equipment quality of the listed manufacturers. Also, no reflection on any specific

manufacturer, distributer, reports or product is intended or should be inferred from these
examples,

When a problem is found to be generic, that is, it has a possibility of occurring on ail
models of the same or simular design, the manufacturer may initiate a device recall
(field repair or component replacement). In the case of such a recall the manufacturer
will notify all owners/users of the affected models, and will submit a corrective action
plan (CAP) to the NCDRH for review. To date seven recalls have occured; four resulting
from PRP reports and three from information submitted directly by the manufacturer.
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The additional problems listed below in chrcnological order by device catagory are either
still under investigation and are therefore unverified, or were felt to be "one of a kind"
isc'ated incidences and received individual repair or other response.

The PRP is important to the quality of patient care as a method of maintaining the
quality of radiation therapy devices. The PRP works because concerned radiation
oncologists, radiological physicists and radiation therapy technologists take the time to
report and because manufacturers analyze the problems and develop corrective action
plans as needed.

Periodically, the USP mails reporting forms, return envelopes and information regarding
the PRP to members of the American Association of Medical Dosimetrists, the American
Association of Physicists in Medicine, the American Society of Radiologic Technologists
and the American Society of Therapeutic Radiologists, The program is also endorsed by
tie Commission on Radiation Therapy of the American College of Radiology and the
Cewmittee for Radiation Oncology Studies. Reports may be submitted to USP in writing
at the following address.

United State Pharmacopeia

12601 Twinbrook Parkway
Rockville, Maryland 20852
Attention: Dr, Joseph G. Valentino

or by telephone at 800-638-6752 (in Maryland, call collect at 301-881-0256).



Device

Linear
Accelerator

Manufacturer/Model

Varian Clinac 4

Varian Clinac 18

Siemens Mevatron

Varian Clinac 4

Siemens Mevatron 74

Yarian Clinac 4

Yarian Accelerators

67

Problem as Stated by Reporter

Intermittently the dose counter on
the console jumps in one of the
decades. On occasion, the jump could
pass the preset levels, in which case
the machine would not shut off as it
should.

When intzarlock systems are activated
and machine is shut down during
treatment, there is nc provision of
lowering the table to evacuate the
patient.

Excessive radiation leakage ocecurs at
the distal end of the primary electron
carrier when the collimators are set
at 30 x 30 em,

High voltage tension lead to
waveguide filament arced to adjacent
wires resulting in significant damage
to electronies and fire potential.

Small ball bearings started falling out
of unit's head. Found ball bushing
assembly on lower jaw assembly had
broken open.

When machire was turned on and
allowed to stavilize and to come up
to temperature, a transistor shorted
and burned some transistors on thz
pulsar  control  board. The
transformer shorted out and demaged
the injector.

When radiation beam was or no
indication of it was reecrded by the
monitor wunits and no time was
indicated on the timer,

When hand control, which is made of
heavy duty hard plastie,drops, small
plastie pieces break loose inside the
unit and jam the safety switeh nd
machine movement control wheels.



Linear
Accelerator

Varian Clinae 4

Varian Clinae 6-100

AECL Theratron 780

AECL Theratron 80

Picker C9

Picker V-10,000

AECL Theratron 780

AERCL Eldorado 6;
Theratron 60

The cadmium plating on the interior
surface of the collimator port is
flaking.

The mylar film on the patient support
cssembly may break loose from the
supply roll when nearing the end of
the roll.

Prea'ing of a coupling pin which ties
the source drawer to a hydraulie
cylinder. In a certain position of arm
rotation, if this pin should break, the
pin can be wedged into the source
mechanism, preventing the source
from returning to the safe position.

Two malfunctions caused by a
malfunction of the cord retraction
spool associu' :d with the beam
defining light system. Malfunction
was indicated by a failure of the
beam defining light to illuminate.

Gantry continued to rotate after the
rotate button on the hand control was
released. Unit stopped rotating after
pushing the emergency stop button,

Disintegrating belt jammed source
drive mechanism. Source jammed in
the "on" position.

The timer on the control 6%a.ncl will
usually tum off the CO exposure
when it reaches zero, but nnt always,

Source did not withdraw completely
after treatment due to insufficient
air pressure within the source
withdrawal system,

Radiation beam was unable to meet
its specifications because of the
increased transmission outside the
useful beam



AECL Theratron 780

AECL Theratron 780

"'ker C8m/80

Siemens Gammatron S

AECL Theratron 780

AECL Thetratron 80

Source would not extend completely
due to a defective cord reel which
caused wire to obstruct source
eylinder. Prior to this the source
retract very slowly.

No operative strain gauge on the
couch to cause an interruption in
couch and/or gantry motion in case of
collision.

The collimator “etting display on the
collimator dues not funetion
properly. Elements of the LED
display are burned out.

Clockwise drive relay: The neutral
wire insulation became worn and the
wire shorted to ground energizing a
relay, continually driving the "C" arm
in a clockwise direction,

One of the buttons on the digital
display stuck. One display digit
continually rolled over, The other two
timers did not count at all. The
machine did not turn off.

Norgren compressed air regulator in
the source drawer pneumatic drive
system has excessive number of air
leak failures,

Electronic Digital Treatment Timer
failed. As a result, the LED's did not
display the usual letters and numbers
and the soarce remained on.

Source remained in exposed position
after unit had been shut off. Both
the emergency shutdown button and
the interlocked treatment room door
failed to retract the source. When
the main power circuit was turned
off, the source retracted, Problem
was in a circuit board,

Since replacement of the "co'a reel"
assembly with the "conductor tape"
assembly the field defining light
would fade occasionally and become
very dim.



Deviee Manufacturer/Model

Pic. er Model 6223

AECL Theratron 80

Picker C-9
AECL Theratron 80

Picker C-9

Picker Table #3702

AECL Theratron 80

AECL Eldorado 8

AECL Theratron 30

Problem as Stated by Reporter

Loose light bulb from source location
indicator jammed source in exposed
position.

Lights incorrectly indicated source
still exposed after treatment.

Source sticking in exposed position,

Air cylinder malfunction, source
would not retract.

Tabs to limit are slip, and fail to
reverse gantry,

Patient treatment table failed to stop
when being lowered.

Unit stops during rotation.

Field light housing  installed
improperly. Source drawer stuck in
exposed position,

Source remained exposed at
termination of treatment. Replaced
detent pin and air eylinder,

t undergoes 360 rotation when



NATIONAL CENTER FOR DEVICES AND RADIOLOGICAL HEALTH
PROBLEM REPORTING PROGRAM FOk ADIATION THEKAPY DEVICES
SUMMARY OF REPORTS RECEIVED FROM June, 1982 to December, 1982
Prepared by Frank Kearly and Robert J. Morton, Radiation Therapy Branch

This is a summary of the thirty-three !ﬁctl received by the Problem Reporting
Program (PRP) for Radiation Therapy Devices from June, 1982 through December,
1982, There have been a total of 140 reports from the beginning of the program in
January 1980 until the end of the period covered by this report. These are reports that
were submitted by practitioners to the U.S. Pharmacopeia, who then forwarded a copy to
the manufacturer and the National Center for Devices and Radiological Health
(NCDRH), formerly the Bureau of Radiological Health (BRH), and sent an
acknowledgement to the reporter. In this summary, the type of device, the
manufacturer, the model and the problem or suspected problem as stated by the reporter
are listed. The purpose of this summary is to inform users/owners of radiation therapy
devices of the nature of problems observed and reported by others and to encourage the
use of the PRP for repcrting additional safety hazards,

All reports received by the USP are regarded as unverified information until the report
can be analyzed by the manufacturer and NCDRH. As a result of these analyses, some of
the problems have been found to be caused by poor understanding, care, or operation on
the part of the user as well as manufacturing processes cr in*-~ent problems with the
product, There is no intent in this summary to claim or imply that a particular
manufacturer's device or mode 1 unsafe. Because the reporting is voluntary and may
not be at all representa‘ive, you are cautioned not to draw coneclusions about the
equipment quality of the listed manufacturers. Also, no reflection on any specific

manufacturer, distributer, reporter, or product is intended or should be inferred from
these examples.

When a problem is found to be generic, that is, it has a possibility of occurring on all
models of the same or similar design, the manufacturer may initiate a device recall (field
repair or component replacement), In the case of such a recall the manufacturer wil]
notify all owners/us<:s of the affected models, and will submit a corrective action _(an
(CAP) to the NTURH for review. To date seven recalls have oceurrad; four resulting
from PRP reports and three from information submitted directly by the manufacturer.

The additional problems listed below in chronological order by device category are either
still under investigation and are therefore unverified or were felt to be "one of a kind"
isolated incidences and received individual repair or other response.

The PRP is important to the quality of patient care as a method of maintaining the
quality of radiation therapy devices, The PRP works because concerned radiation
oncologists, radiological physicists, radiation therapy technologists and dosimetrists take
the time to report and because manufacturers analyze the problems and develop
corrective action plans as needed.
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Periodically, the USP mails reporting forms and information regarding the PRP to
members of the American Association of Physicists in Medicine, the American Society of
Radiologic Technologists, the American Society of Therapeutic Radiologists and the
American Association of Medical Dosimetrists., The program is also endorsed by the
Commission on Radiation Therapy of the American College of Radiology. Reports may
be submitted to USP in writing at the following address:

United States Pharmacopeia

12601 Twinbrook Parkway
Rockville, Maryland 20852
Attention: Dr. Joseph G. Valentino

or by telephone at 800-638-6725 (in Maryland, call collect at (301-881-0256).



Device

Linear
Accelerators

Menufacturer/Model

Varian/Clinac 20

Toshiba/LMR-13-3A
Varian/Clinac 4

Siemens/Mevatron 6 211
Couch

Varian/Clinac 18

Philips/SL 75/5

Siemens/Mevatron 74
AECL/Therac 6 & Therac
20

ATC/Therapi-4

Varian/Clinac 18

Varian/Clinae 6/100

AECL/Therac-20

Problem as Stated by Reporter

Spring loaded latch assembly for electron
applicator/accessory mount can be
unintentionally released,

Cooling hoses broke in gantry

Dirty contacts in counting module caused
increased resistance and "jumping over" of
prescribed dose. Unit failed to terminate by
prescribed dose,

When at 5° or more, pedestal was in collision
path with gantry, Also, cable shield on
pedestal protruded, contacting gantry,

If modulator start switch is fixed in
"Momentary On" position all "Emergency off"
switches are defeated,

Welds broke on main bearing that holds gantry
to main frame.

Two key switches, Rad On and Reset, are
sticking and not returning to proper position
when released.

Optical distance indicator is blocked by
patient's head and shoulders.

"X-Ray On" and "Complete" switches failed in
closed position,

On several occasions port verification film,
taken using tray with metal markers to
indicate central axis, showed field was too
high or too low, while central ray was
positioned correctly,

Slippage device wears out on cluteh
connecting chain d~ive to power unit. Gantry
can rotate rapidiy without eontrol.

Drive shaft fractured during ascent resulting
in a 6" drop of table and patient.



Device Manufacturer Model

Problem as Stated TL‘. '{(ti‘»\,'r’n'.

Linear Varian/Clinac-12 While v 1ing, Rads-l, Rads~2 and Time would
Accelerators reset *0 and begin counting again with
acce, continuing to run. S3ack-up dose
counter not fully independent of primary dose
counter.,

‘linae 4 While gantry rotating during a rotational
treatment, table m. n longitudinal

direction several centimeters.

Unexpected table motion results when
deadman switch is depressed, because Spring
on hand control snapped.

24% beam asymmetry and i em light-field/-
radiation field offset caused by sticking mode
slide, and not sensed by either flatness and

symmetr y interiock or mode slide interloek.

Openings at mounting end of applicator a
potential hazard t« cidental exposure to
patient's fingers d ng chest wail treatment.
Unit was t ! but had been set
at 10 MeV

Cobalt-60 - { Due to broken o« ection ol ! wire at the

Teletherapy low air pressure safety switch, primarv and

»

ack~-up timer did not activate




Device Manufacturer Model Problem as Stated by Reporter
Simulator Cascade/RTS If film cassette holding device not properly
locked in, nothing to keep it from falling.
Picker/Ther~X Failure in rocker switch at remote console
caused x-ray tube to be driven radially
outward after local switch was released.

One of the soft metal bolts on cassette holder
cantilever mechanism sheared allowing
extended beam to loosen.

Philips/RT100 Filter loose, fell out of holder. Machine could
produce x-rays with holder in place and filter
out of machine.

Brachytherapy Nuclear Assoc./Fletcher- Bucket carrier too small for source insertion.
Suit Applicator One cap missing a shield. Difficulty in
screwing tube caps on and off. Snap-on uvoid
plastic chipping and tearing, Bucket carrier
broke off leaving source in applicator.

Of 19 ribbons, 7 have improper seed
configuration with dose variation of more than
10% for each ribbon.

Alpha-Omega/Ir-192 Ir~192 seeds are not firmly secured in plastie
Ribbons tubing. Seeds fell out when taken out of lead
container.

1r B v 1 [ ] (S
Alpha-Omega/Ir-19 Seeds shifted in the ribb

VADOD

Ribbons




NATIONAL CENTER FOR DEVICES AND RADIOLOGICAL HEALTH
PROBLEM REPORTING PROGRAM FOR RADIATION THERAPY DEVICES

SUMMARY OF REPORTS RECEIVED FROM JANUARY 1983 TO JUNE 1983
Prepared by Robert J, Morton, Division of Professional Practices

This is a summary of the reports received by the Problem Reporting Program (PRP)
for Radiation Therapy Devices from January 1983 through June 1983, Tnese are
reports that were submitted by practitioners to the U.S. Pharmacopeia (USP), who
then forwarded a copy to the manufacturer and tc the National Center for Devices
and Radiolozical Health (NCDRH) and sent an acknowledgement to the reporter. in
this summary, the type of device, the manufacturer, the model and the abridged
stated problem or suspected problem are listed. The purpose of this summary is to
inform users/owners of radiation therapy devices of the nature of problems observed
and reported by others and to encourage the use of the PRP for reporting additional
safety hazards,

All reports received by the USP are regarded as unverified information until the
report can be analyzed by the manufacturer and NCDRH. As a result of these
analyses, some of the problems have been found to be caused by poor understanding,
care, or operation on the part of the user as well as manufacturing processes or
inherent problems with the product. There is no intent in this summary to claim or
imply that a particular manufacturer's device or model is unsafe. Because the
reporting is voluntary and may not be at all representative, you are cautioned not to
draw conclusions about the equipment quality of the listed manufacturers,

When a problem is found to be generic, that is, it has a possibility of oecurring on all
models of the same or similar design, the manufacturer may initiate a device recall
(field repair or component replacement). In the case of such a recall the
manufacturer will notify a'l owners/users of the affeated models, and will submit a
corrective action plan (C. © o the NCDRH for review. To date seven recalls have
occurred; four resulting from PRP reports and three from information submitted
directly by the manufacturer. The additional problems listed below in chronological
order by device category are either still under investigation and are therefore
unverified or were felt to be "one of a kind" isolated incidences and received
individual repair or other response.

The PRP is important to the quality of patient care as a method of maintaining the
quality of radiation therapy devices, The PRP works becruse concerned radiation
oncologists, radiological physicists, radiation therapy technologists and dosimetrists
take the time to report and because manufacturers analyze the problems and develop
corrective action plans as needed. Periodically, the USP mails reporting forms and
information regarding the PRP to members of participating societies in radiation
therapy. Reports may be submitted to the USP in writing at the following address:
United States Pharmacopeia, 12601 Twinbrook Parkway, Rockville, Maryland 20852,
Attention Dr, Joseph G, Valentino, or by telephone at £00-638-6725 (in Maryland, call
collect at 301-881-0258),
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Manufacturer/Model

AECL/Theratron-80

Picker/C-9

AECL/Eldorado-8

AECL/Eldorado-8

AECL/Theratron-780

A ECL/"heratron-780

AECL/Theratron-80

AECL/Theratron-80

AECL/Theratron-80

Manufacturer/ModeL

Abridged Stated Problem

Source drive air eylinder leeked causing excessive source
retraction time.

Source remained in exposed position until tech pushed
emergency bar on control panel., Discovered frozen gear in
drive train,

Digital timer installed to replace analog timer failed to
return source to stored position occasionally, Timer
replaced, problem continued. Firm supplied "noise filter
kit" to correct.

Conductor tape for field defining light broke and source
position light falsely showed "ON". Radiation monitor
indicated source in stored position. More frequent "tape"
replacement might be indicated.

Two cord retraction assembly failures in 15 months caused
by either breakage or slippage of tension spring,

Cord reel assembly jams causing source to fail to retract
completely.  Brakes for table poor and foot pedal
inadequate for table.

Source failed to return to stored position due to
mechanically sticking air valve,

Source stuck in "ON" position due to kinked/twisted
springsteel conductor for field light,

Source stuck in "ON" position, Found three of four serews
connecting source drawer to hydraulic ram were loose,
fourth was missing,

Teletherapy: Linear Accelerator
Abridged Stated Problem

AECL/Therae 20

AECL/Therac 20

High output noted for electrons during routine
calibration. Fuse to "Y" seanning magret had blown

stopping movement in this axis. Possible patient overdose
or non-uniform dose,

Uses unsealed monitor chambrr for both x-ray and electron
mode. Variations up to 3.5% seen for 18 MV x-ray output



Varian/Treatment Couch

Siemens/Z3
Treatment Table

Manufacturer/Model

Nuclear Associates/
67-905 Colpostat

Best Industries/
Ir-192 Ribbons

Radium Chemical/
Fleteher-Suit Tandem

Alpha-Omega/
Ir-192 Ribbons

Alpha-Omega/
Ir-192 Ribbons

Manufacturer/Model

Picker/Orthovoltage
Bucky/Superficial
G.E./Maximar 100

over several months due to variations in temperature and
atmospheric pressure,

Mylar does not support patient properly, plastie inserts

warp under moderate pressure from mylar, difficulty in
obtaining level surface; too much "see-saw" motion,

Vertical motion chain broke and table top fell down onto
pedestal top (in this case only about two inches,)

Brachytherapy

Abridged Stated Problem

New source carrier without source became stuck in
Fletcher-Suit  afterloading  colpostat, Sent to
manufacturer for removal,

Incorrect seed spacing and source activity variation in
same ribbon indicated on autoradiography.

Rounded end came off tandem and was seen in patient's
uterus on simulation with dummy sources, "

Migration of seeds within the ribbon observed on
localization radiograph of patient,

Seeds shifted in ribbons; alters dose.

Low Energy Photon
Abridged Stated Problem

Lead collimator became un-glued from collimator cone.
Unit turned on by itself and could not be turned off,

Tongle switeh to seleet high (50-100 KV) or low (0-50KV)
energy inadvertently switered to "low", but dual-reading
analog meter remained &t "high", Possibility of pa‘ient
underdose,



CENTER FOR DEVICES AND RADIOLOGICAL HEALTH
PROBLEM REPORTING PROGRAM FOR RADIATION THERAPY DEVICES

SUMMARY OF REPORTS RECEIVED FROM July 1983 TO JUNE 1984
Prepared by Robert J, Morton, Division of Professional Practices

This is a summary of the reports received by the Problem Reporting Program (PRP)
for Radiation Therapy Devices from July 1983 through June 1984, These are
reports that were submitted by practitioners to the U.S, Pharmacopeia (USP), who
then forwarded a copy to the manufacturer and to the Center for Devices and
Radiological Health (CDRH) and sent an acknowledgement to the reporter. In this
summary, the type of device, the manufacturer, the model and the abridged stated
problem or suspected problem are listed. The purpose of this summary is to inform
users/owners of radiation therapy devices of the nature of problems observed and
reported !y others and to encourage the use of the PRP for reporting additional
safety hazards,

All reports received by the USP are regarded as unverified information until the
report can be analyz.d by the manufacturer and CDRH. As a result of these
analyses, some of the problems have been found to be caused by poor understanding,
care, or operation on the part of the user as well as manufacturing processes or
inherent problems with the product. There is no intent in this summary to claim or
¥mply that a particular manufacturer's device or model is unsafe. Because the
reporting is voluntary and mayv not be at all representative, you are cauticned not
to draw conclusions about the equipment quality of the listed manufacturers,

When a problem is found to be generie, that is, it has a possibility of occurring on
all models of the same or similar design, the manufacturer may initiate a device
recall (field repair or component replacement), In the case of such a recall the
manufacturer will notify all owners/users of the affected models, and will submit a
corrective action plan (CAP) to the CDRH for review. To date seven recalls have
occurred; four resulting from PRP reports and three from information submitted
directly by the manufacturer. The additicnal problems listed below in chronological
orcer by device category are either still under investigation and are therefore
unverified or were felt to be "one of a kind" isolated incidences and received
individual repair or other response, '

The PRP is important to the quality of patient care as a method of maintaining the
quality of raciation therapy devices, The PRP works because concerned radiation
oncologists, radiological physicists, radiation therapy technologists and dosimetrists
take the time to report and hecause manufacturers analyze the problems and
develop corrective action plans as needed, Periodically, the USP mails reporting
forms and information regarding the PRP to members of participating societies in
radiation therapy, Reports may be submitted to the USP in writing at the following

arkway,

address: United States Pharmacopeia, 12601 winbrook

Rockville, Marvland 20852, Attention Dr. Joseph G. Valentino, or by telephone at
800-638-58725 (in Maryland, call collect at 301-881-0258), A report form is attached
for your convenience,
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Teletherapy: Cobalt-60

leletherapy: Linear Acclerator




Varian/Clinac 4
R-20187

Varian/Clinac 18
R-20173

Varian/Clinac 4
R-20174

Siemens/Mevatron 77
R-20186

Varian/Clinac 18
R-20191

Varian/Clinac 4/100
R-20192

Varian/Clinae 20
R-20198

Siemens/Mevatron XII
R-20203

Varian/Clinae 6/100

R-20204

Manufacturer/Model
Access Number

014 Delft
R-20182

Cascade
R-20183

Nixie tubes and backup counter intermittently self
oleared after treatment due to faulty "stopgate
card,"

Treatment table would not stop rising during electron
treatment. Water in table well had shorted controls.
Tech pulled patient from table averting injury.

Nickel plating on uranium flattening filter was
flaking off. Some flakes were radioactive.

Treatment table frame attenuates a 40 x 40 em
field from 180 degree direction by about 10 percent
of central ray.

Extreme force necessary to insert or remove
electron treatment cones resulted in injury of
an operator,

Machine set for fixed field treatment went into
are mode. Gantry rotated 25 degrees and delivered
23 monitor units before stopped by tech.

Electron cone was placed in accessory mount without
removing zero cone plug. As a result, cone was not
locked and fell out when gantry was rotated,

Mark I1 treatment couch vertical lift mechanism
failed, Drive sprocket came off motor shaft and
safety strap pulled loose. Patient dropped
approximately 20 inches.

Accessory tray bar disconnected from treatment
head and fell to table narrowly missing patient's
head.

Simulator

Abridge Stated Problem

Several motions (table, tube support and
gantry) operated simultaneously without operator
control,

Pati ‘nt couch top dropped spontaneously,



Kermath
R-20201

Manufaeturer/Model
Access Number

3M/1-125 Seeds
R-20150

3M/Colpostat
R-20178

3M/1-125 Seeds
R-2020%

Manufacturer/Model

Access Number

Picker/Zephyr
R-20142

Siemens/Stabilipan
R-20148

Marnufacturer/Model

Access Number

S&S X ray/Calipers
R-20168

With gantry at 45 degrees, motorized cassette
holder fell to floor. Two mounting bolts had
come loose,

Brachytherapy
Abridged Stated Problem

Three cases of seeds ruptured during implant
procedure,

Welds on Fletcher-Suit-Delcos colpostats
failed in four units,

Bottom of glass shipping bottle fell off spilling
=125 seeds on floor. Unbreakable bottle
recommended

Low Energy Photon

Abridged Stated Problem

About 8.7 R/min detected 3 em from end of cone when
key and timer in off position and filament control
set to minimum.
Timer failed to terminate radiation at end of
treatment,

Miscellaneous

Abridged Stated Problem

Patient thickness measured inaceurately
by 3 to 4 em, could lead to overdose,



CENTER FOR DEVICES AND RADTOIOGICAL HFALTH
PROBLFM REPORTING PROGRAM FOR RADIATION TVWERAPY DEVICES

SUMMARY OF REPORTS RECEIVED FROM JULY 1984 TO DFCEMRER 1984
Prenaced by Cliffocd D, Evans and Robert J. Morton

This s a sumacy of the repocts received by the Problem Reporting Proacam
(PRP) for Radiation Thecapy Devices from July 1984 through December 1984,
These ace reports that were submitted hy practitionecs to the U1, S.
Phacmacopeia (USP), who then forwacrded a copy to the manufacturer and to
the Center for Devices and Radiological Health (CPRH), and sent an
acknowledgement to the repocter. In this summacy, the type of device, the
manufactucer, the model, and the abridged stated nroblem or suspected
problem ace listed, The purpose of this summacy is to inform users/owners
of radiation thecany devices, of the nature of the problems observed and
repocted by others, and to encouraqe the use of the PRP for repoctimg
additional safety hazzacds,

All repocts received by the USP are reqarded as unverified information
until the ceport can be analyzed by the manufactucer and CDRH., As a cesult
of these analyses, some of the problems have heen found to be caused hy
pooc undecstanding, cace, or opecation on the pact of the user, as well as
manufacturing processes or inhecent problems with the ncoduct, There is no
intent in this sumacy to claim or imply that a pacticular manufactucec's
device ocr model is unsafe. Recause the repocting is voluntacy and may not
be at all reoresentative, you are cautioned not to draw conclusions about
the equimment quality of the listed manufactucecs.

When a problem is found to be generic, that is, it has the possibility of

occurring on all models of the same or similar design, the manufactucer may
initiate a device recall (field repair or component replacement), In the

case of such a recall the manufacturer will notify all users/ownecs of the
affected models, and will submit a corrective action nlan (CAP) to the CDRH
for ceview, To date, seven recalls have occucrced; four resulting feom PRP
renocts, and three from information submitted directly by the manufactucer.
The additional problems listed helow in chconolagical order by cateqgory are
either still under investigation and ace thecefore unverified or were falt

to be "one of a kind" isolated incidences and received individual cenpaic nr
other cepsonse,

The PRP is imnoctant to the quality of patient cage as a method of
maintaining the quality of radiation thecapy devices., The PRP works
because concerned radiation oncolonists, radiolonical phvsicists, radiation
thecapy technolonists, and dosimetcists take the time to renoct and hacause
manufacturers analyze the problems and develon coccective action plans as
needed, Periodically, the USP mails cenortina forms and information
regacding the PRP to members of pacticipating societies in cadiation
therapy. Reports may he submitted to the USP in writimg at the following
addcess: United States Pharmacopeia, 12601 TWinbrook Parkway, Rockville,
Macyland, 20852, Attention Dr. Joseph G, Valentino, or hy telephone at
800-638-6725 (in Macyland, call collect at 301-8R1-0256), A ceport form is
attached for your convenience,

Co-60 ¢
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Manufactucer/Model
Access Number

AECL/Eldocado 78
R-20208

Pickec/V-0
R=20218

AECL/Theratcon 780
R=20224

AECL/Eldocado 78
R-20236

Manufacturer/Model
Access Nunher

Varian/Clinac A/100
R=20212

Varian/Clinac 18
R-20216

Siemens/Mevatcron 67
R-20217

Varian/Clinac 6/100
R-20221

SiemensMevateon XII
R-2022%

m. m,r Sa .&!E}‘”._h._mm H. _‘.I.'—! -

Abridged Stated Problem

Failure in control ciccuit panel, This
the soucce to become stuck in the oven position.

Distoction of the soucrce wheel, due to heat
build=-up, from a high activity soucce (9000 RHM),
This cesulted in the unit sticking in the "off"
position,

A shoct in the hand contcol cable caused
extensive damage to the card file, printed
ciccuit boacds, and main frame components,

A defective solid-state relay in a ciccuit hoacd
caused the soucce to move to the exposed
mosition,

Teletherapy: Linear Accelecator

Abridned Stated Problem

Machine did no% stop at thumbwheel cdose., The
mechanical detents on the thumbwheel switches
became ecratic with use, and the switches would
not peopecrly decode the preset numbecs,

Latches on accessory, wedqe, and election cone
mounts can celease without warning from nressuce
on latch hook, (See comnany wacning letter of
4-12-34).,

Radiation levels hevond heamstonper exceed 1% for
field sizes 27x27 to 40x40 om.

Numerous problems with patient sunnoct assembly,
These included intermittent failucre of lateral
and longitudinal locks for treatment couch top,
and failucre of PSA to lower on command from the
hand pendant,

Tech was using the hand control to set un
treatmen* pacrameters while a matient was on the
treatment couch, When the hand control arm was
moved on its axis, the entice hand contcol
assemhly fell,



Varian/CIimp 18
R=-20227

Siemens Mevatcon 74
R=20229

Varian/Clinac 18
R=20231

Varian/Clinac 20
R=20238

Varian/ Clinac 18

R=-20240

Manufactucrer Model
Access Number

Kermath
R-2024%

Manufactucer/Model
Access Number

3M/1-125 Seeds
R=-20210

M/Colpostat
R=-20239

The beam was able to be turned on asain without
repcoaramming when the thumbwheel monitor unit
setting was incceased and the "bheam off reset"
was pressed,

A defective 06 transistor on the S3 panel ncrinted
circuit board allowed the machine, when
configuced for electrons, to cadiate x-cays when
so progecammed on the console,

Tech hit his head on the nrotruding latch lever
of the accessory mount., This caused the electron
cone to fall and stcike the patient, (See
R=20216),

Center lock of the patient suppoct assembly
malfunctioned. Pressuce on the couch top caused
the hinged end of the couch to raise up in a
catanult mannec.

Radiation therapy treatment was administeced to
at least one patient while the machine was
miscalibrated, causina an overexnosure,

Simulator

Abridaed Stated Problem

While the gantry was being rotated, the tray
containing the cross haicr popped out of its
seated position in the collimator head.

Abridaad Stated Problem

Several weeks after implantation, one of the
implanted seeds was detemined to be a dumy
seed,

Defective welds on Fletchecr-Suit colpostats,




CENTFR FOR DEVICES AND RADIOLOGICAL HFALTH
PROBLFM REFORTING PROGRAM FOR RADIATION THFRAPY DEVICES

SUMMARY OF RFPORTS RACFIVFDN FROM JANIARY 19A8 TO JUNE 191§

Prepared by Clifford D, Pvans

This is a sumary of <he reports received hw the Problem Reportinag Prooram
(PRP) for Radiation Therapy Devices from January 1985 through June 1985,
These are rerorts that were sumitted by practitioners to the ', 8.
Pharmacopeia (1SP), who then forwarded a copy to the manufacturer and to
the Center for Nevices and Radioloaical Health (CDRH), and sent an
acknowledoement <o tlie reporter. In this summary, the type of device, the
manufacturer, the model, and the abridaged stated problem or suspected
problem are listed., "™he purpose of this summary is to inform users/owners
of radiation therary devices, of the nature of the problems ohserved and
reported by others, and to encourage the use of the PRP for rerorting
additional safety hazzards.

All rerorts received tw the ISP are reacarded as unverified information
until the report can he analyzed by the manufacturer and “DRH. s a result
of these analvses, some of the problems have been found to be caused by
poor understanding, care, or operation on the part of the user, as well as
manufacturing processes or inherent problems with the product., T™here is no
intent in this summary to claim or imply that a particular manufacturer's
device or mxiel is unsafe. Recause the reportina is oluntary and may not
he at all representative, you are caurioned not to draw conclusions ahout
the emuipment cnality of the listed manufacturers.

When a nroblem is found to he aeneric, that is, it has the possibility of
ocourring on all mordels of the same or similar desian, the manufacturer may
initiate a device recall (field repair or camonent replacement). In the
case of such a recall the manufacturer will noti®y all users/owners of the
affected models, and will submit a corrective action plan (CAP) to the (TRM
for review. To date, seven recalls have nccurred; four resulting from PRP
reports, and three fram information subtmitted directly by the manufacturer.
The additional nroblems listed helow in chronclogical order by category are
either still under investiaoe .ion and are therefore unverified or were felt
to he "one of a kind" isolated incidences and received individual remair or
other repsonse.

The PRP ig important to the cuality of patient care as a method of
maintaining the quality of radiation therapy devices, The PRP works
because concerned radiation oncoloaists, radiological vhysicists, radiation
therapy -echnologists, and dosimetrists take the time to report and hecause
manufacturers analyze the problems and develop corrective action plans as
needed, Periodically, the USP mails reporting forms and information
reqarding the PPP to mambers of marticipating societies in radiarion
theramy., Rerorts may he sulmitted to the USP in writing at the following
address: Inited Stares Pharmacopeia, 12601 Twinhrook Parvway. Bockvilie,
Maryland, 20852, Artention Dr. Joseph @, Valentino, or by telephone at
B0N-638-6725 (in Marviand, call oollect at 3N1-"81="2%6), A remnrt form is
attachad for your convenience,
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Manufacturer Model

Access “Mumber

ARCT,/Theratron 80
R=20252

Toshiba /Not Known
R=2025%7

Picker/C=9
R=20264
Picker/C-9
R=20271

Picker/C-9
R=20272

Manufacturer /Model
Access “umber

Sjiemens/7=11 Couch
R=20248

Varian/Clinac 4
R-20258

Siemems /Mevarron 77
R=20N266
Philips/SL75=20
R=20274

Varian/Clinac 6/100
R-2N276

Abridaed Stated Problem

Source retracted to the off position only after
an extensive delay (2 minutes).

Source 4id not retract at the campletion of
treatment. due to broken teeth on two of the bevel

gears.

Source would not come on when the unit was
rotated 180°,

When the C=arm was placed at 9° and the larae
tray was attached, the machine becan to drift
towards the floor approximately 5 to 7 deqrees.

On routine calibration the measured output was
7.8% higher than expected, due to a nellet shife
within the source.

Teletherapy: Linear Accelerator

Abridged Stated Problem

™e main Arive chain broke while the couch was at
its hicghest position, causing it to Arop
approximately 20 inches.

The dose inteqgrator meter was not working so
treatment dose was reaistered only in the
mehcanical counter.,

The hand-pendant ceiline cover fell off.

T™e tongue on the latchina mechanism of the tray
holder may not fully insert into the holdina
nlate if the trnoue is nor fully extended,

While the gantry was beina rotated the accessory
mount from the machine fell off onto the floor.



Manufacturer /Model
Access Number

ARCL/Therasim 750
R=-20247

ARCL/Therasim 750
R=20250

Manufacturer/Model
Access Number

Alvha-Omeaa/Tr-192 Seads
R=20265

Alpha-Omega /Ir-192 Seeds
R=-20269

Manu facturer Mode
Access Nmber

Bucky/Surerficial
R=20268

Manufacturer /Mode)
Accesa “umber

RSN Medical /SR-N35
R-18120

Simulator
Abridged Stated Prohlem

In the gqantry lateral position, with the image
intensifier at its lowest trrvel, the table
locked in the alarm position.

When the dead man switch was pressed, the image

intensifier rmoved towards, and actually touched
the nmatient, hut the alarm failed to sound.

Brachytherapy
Abridged Stated Problem

nurine removal of an implant it was found that
seeds had shifted in 4 of 7 nylon ribhons, so
that proper spacina had nor. been maintained.

Muring removal of an implant, seeds slipped out
of the nylon ribbon.

Low Fnerqgy Photon
Abridaed Stated Preblem

it turmed on by itself and c.uld not he
turned off,

Hyperthermia
Abridged Stated Problem

Mutput varied + or = 20 watts from the set nower
lavel .



CENTER FOR DEVICES AND RADIOLOGICAL HEALTH
PROBLEM REPORTING PROGRAM FOR RADIATION THERAPY DEVICES

SUMMARY OF REPORTS RECEIVED FROM JULY 1985 TO DECEMBER 1985
Prepared by Clifford D. Evans

This is a summary of the reports received by the Problem Reporting Progru
(PRP) for Radiation Therapy Devices from July 1985 through December 1985,
These are reports that were submitted by practitioners to the U.S.
Pharmacopoeia (USP), who then forwarded a copy to the manufacturer and to
the Center for Devices and Radiological Health (CDRH), and sent an
acknowledgement to the reporter. In this summary, the t of device, the
manufacturer, the model, ind ‘he abridged stated problem or suspected
problem are listed. The purpose of this summary is to inform users/owners
of radiation therapy devices, of the nature of the problems observed and
reported by others, and to encourage the use of PRP for reporting
additional safety hazards.

All reports received by the PRP are regarded as unverifie¢d information
until the rcfort can be analyzed by the manufacturer and CDRH. As a result
of these analyses, some of the problems have been found to be caused by
poor understanding, care, or operation on the part of the user, as well as
manufacturing processes or inherent problems with the product, There is no
intent in this summary to claim or imply that a particular manufacturer’'s
device or model is unsafe. Because the reporting is voluntary and may not
be at all representative, are cautioned not to draw conclusions about
the equipment quality of Lﬁulistod manufacturers.

When a problem is found to be generic, that is, it has the possibility of
uecurring on all models of the same or similar design, the manufacturer may
initiate a device recall (field repair or component replacem...). In the
case of such a recall the manufacturer will notify all users/owners of the
affected models, and will submit a corrective action plan (CAP) to the CDRH
for review. To date, seven recalls have occurred; four resulting from PRP
teports, and three form information submitted directly by the manufacturer.
The additional problems listed below in chronological order by category are
either still under investigation, and are therefore unverified or were felt
to be "one of 2 kind" isolated incidences and received individual repair or
other response,

The PRP is important to the quality of patient care as a method of
maintaining the quality of radiation thonp{ devices. The PRP works
because concerned radiation oncologists, radio ogical physicists, radiation
therapy technologists, and dosimetrists take the time to report and because
manufacturers analyze the problems and develop corrective action plans as
needed. Periodically, the USP mails reporting forms and information
regarding the PRP to members of participating societies in radiation
therapy. Reports may be submitted to \he USP in writinr at the followin

: tates rmacopoe.a, rook Parkway, ville,
Maryland, 20852, Attention Dr. Joseph G. Valentino, or by telephone at
800-638-6725 (in Marvland, call collect at 301-881-0256). A report form is
attached for your convenience,
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Manufacturer /Model
cess er

Siemens /Gammatron $

R-20278
Siemens /Gammatron §
R~20288

AECL/Theratron 66
R-20296

Picker/C-9
R-20311

AECL/Theratron 780
R-44456

Manufacturer Model

Access Number

Picker /PX~-65
R-20314

Hanutacturorg!gggl
cess r

AECL/Therac 25
R=-20277

Varian/Clinac 18
R-20281

Abridged Stated Pioblem

Defect in timer caused it to stop before the
completion of treatment, but the source
remained in the exposed position,

The posterior field, after being locked,
would shift laterally, by up to 1.5 cm.

A pressure regulator switch (S15) on the
pneumatic system failed. This caused the
compressor t. continue running, resulting in
an overpressure condition in the holding tank,

The source rotor stuck as it was rotating
towards the "on" positior.

A failure in the timer motor and treatment
solencid driver (Board Bl2) caused the therapy
beam to be turned on and off solely by the
door interlock switch.

Teletherapy: Cesium-137

Abridged Stated Problem

A difference in the output between horizontal
and vertical beam directions caused by the
corrosion and disintegration of a retaining
spring inside the capsule.

Teletherapy: Linear Accelerator

Abridged Stated Problem

Gantry rotated on its own, with enough force
to crush equipment that was located where a
patient would normally be positioned.

Lower collimating jaw was wide open (35 om),
but the jaw size indicators indicated 16 cm,
Lower jaws were not parallel to one another
and moved slowly and erratically.




Siemens Mevatron 20
R-20294

Varian/Clinac 2500
R-44625

AECL/Therac 20
R-44628

Varian/Clinac 1800
R-44647

Manufacturer 1
Access Number

Oldefelt /Simulix-Y
R-20312

AECL/Therasim 750
R-44464

AECL/Therasim 750
R-44475%

Manufacturer Model
Cess 3

Radium Chemical/

Fletcher-Suit Applicator

R-20308

Numerous weld fractures at the load bearing
struts caused a 3 to 4 mm shift in the gantry
rotational center,

Apparent drift in machine output due to the
upper chamber being by a protruding
screw. The greatest patient exsposure was
8% greater than intended.

Malfunction in the video terminal while

treating the patient in the electron mode.

Display on the screen was filled with the "@"
|

Upon starting the machine it was observed that
the dose rate indicator was showing 240
rad/min, but the integral dose meters remained
at zero.

Simulator
Abridged Stated Problem

Due to a bad circuit board the machine began
to move on its own. The shutters opened up to
the largest field size, the patient table
moved up 3 feet, and the gantry began to
rotate.

A ceiling-mounted hand control came loose and
fell on a patient, who suffered a contusion of
the left shin. It was found that a roll pin
which supported the control had become loose
and fallen out,

While performing a patient simulation the hand
contro. assembly abruptly fell., The metal
elbow joint appeared to be sheared, as if the
metal had been stressed.

Brachytherapy
Abridged Stated Problem

There was a broken weld at the end opposite
the ovoid.



Manufacturer Model
Access thumbe r

Siemeiis /Stabilipan
R~20310

Low Energy Photon
Abridged Stated Problem

The beam indicator light was on and the timer
had been activated, but no x rays were
produzed,



CENTER FOR DEVICES AND RADIOLOGICAL HEALTH
PROBLEM REPORTING PROGRAM FOR RADIATION THERAPY DEVICES

SUMMARY OF REPORTS RECEIVED FROM JANUARY 1986 TO JUNE 1986
Prepared by Clifford D, Evans

This is a summary of the reports received by the Problem Reporting Progru
(PRP) for Radiation Therapy Devices from January 1986 through June 1986,
These are reports that were submitted by practitioners to the U.S.
Pharmacopeia (USP), who then forwarded a copy to the manufacturer and to
the Center for Devices and Radiological Health (CDRH), and sent an
acknowledgement to the reporter. In this summary, the t of device, the
manufacturer, the model, and the abridged stated problem or suspected
problem are listed. The purpose of this summary is to inform users/owners
of radiation therapy devices, of the nature of the problems observed and
reported by others, and to encourage the use of the PRP for reporting
additional safety hazards.

All reports received by the PRP are regarded as unverified information
until the report can ba analyzed by the manufacturer and CDRH. As a result
of these analyses, some of the problems have been found to be caused by
poor understanding, care, or operation on the part of the user, as well as
manufacturing processes or inherent problems with the product. fUhere is no
intent in this summary to claim or imply that a particular manufacturer’s
device or model is unsafe. Because the reporting is voluntary and may not
be at all representative, you are cautioned not to draw conclusions about
the equipment quality of the listed manufacturers.

when a problem is found to be generic, that is, it has the possibility of
occurring on all models of the same or similar design, the manuiacturer may
initiate a device recall (field repair or component replacement). 1In the
case of such a recall the manufacturer will notify all users/owners of the
affected models, and will submit a corrective action plan (CAP) to the CDRH
for review, To date, eight recalls have occurred; four resulting from PRP
reports, and four form information submitted directly by the manufacturer.
The additional problems listed below in chronological corder by category are
either still under investigation, and are therefore unverified or were felt
to be "one of a kind" isolated incidences and received individual repair or
other response.

The PRP is important to the quality ¢ patient care as a method of
maintaining the quality of radiation therapy devices. The PRP works
because concerned radiation oncologists, radiological physicists, radiation
therapy technologists, and dosimetrists take the time to report and because
manufacturers analyze the problems and develop corrective action plans as
needed. Periodically, the USP mails reporting forms and information
regarding the PRP to members of participating societies in radiation
therapy. Reports may be submitted to the USP in writing at the following
address: 1ted states rmacopeia, 1260 inbrook Parkway, kville,
Maryland, 20852, Attention Dr. Joseph G. Valentino, or by telephone at
800-638-6725 (in Mayland, call collect at 301-881-0256). A report form is
attached for your cenvenience.
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Teletherapy: Cobalt-60

Linear Accelerator




varian/Clinac 6
R-45106

R-45210

varian/Clinac 4 & 6
R-45225

varian/Clinac 4
R-45227

varian/Clinac 18
R-45318

Siemens/Mevatron 74
R-45313

Manufacturer/Model
Access Number

Kermath/TSL-XY
R-45284

Toshiba/LX-30A
R-45342

Oldfeldt, Simulix-Y
R-45467

Loss of power to the water pump due to the
fusion and subsequent melting of a male/female
connector plug.

The photon beam mode was mistakenly entered
instead of the electron beam mode. When the
correction was enetered into the machine it
moved the photon target out of position but
did not turn on the scanning magnets and
retained the original 25 MeV energy and the
photon beam current. The result was an
electron beam at the photon beam parameters.
Two patients were treated in this manner, ...
Both received large overdoses, and one desth
has resulted.

Dose integrator in three machines would count
when the beam was "off". It was discovered
that none of these machines contained the most
recent integrator PCB's.

Freon 22 was mistakenly loaded into the
machine instead of Freon 12. This caused
arcing and the Freon 22 to breakdown and
contaminate the machine with an oily film.

Symmetry meter failed to terminate the

machine’s operation although all pianes, at

all energies, were found to be ¢svmmetric by

as much as 5 percent.

A loose drive chain on the table caused the

table to drop 2-4 inches when being lowered.
Simulator

Abridged Stated Problem

Intermittant problem of of uncommanded gantry
rotation when only the deadman switch had been
pressed.

Installation error caused the cassette holder
to not be fastened to the image intensifier.
when the tube stand was rotated the loaded
cassette holder fell to the floor.

Tube gantry moved without operator control.
This motion continued until the safety touch
bar hit the table top.



Manufacturer/Model
Access Number

Alpha-Omega/Ir-192 Seeds
R-44844

Alpha-Omega/Ir-192 Ceeu*
R-44845

Best/Ir-192 Seeds
R-45064

Radium Chemical/
Fletcher-Suit Applicator
R-45439

Manufacturer,/Model
Access Number

Bucky/Superficial
R-44903

AT 5
Abridged Stated Problem

Upon removal of twelve ribbons from a patient
it was found that the seeds had shifted in
three of the ribbons, and one seed had fallen
out of a fourth ribbon.

Seeds had shifted in two ribbons, so that the
proper spacing hac not been maintained.

The encapsulation on one seed was defective,
causing the seed to become dislodged from the
encapsulation.

Pins that act as the pivot of the source
holder on two ovoid afterloaders are faulty.
One pin is half-way out and the other is
missing.

Low Energy Photon
Abridged Stated Problem

Upon installation, due to a faulty
transformer, the maciine would produce
radiation without being turned on.



CENTER FOR DEVICES AND RADIOLOGICAL HEALTH
PROBLEM REPORTING PROGRAM FOR RADIATION THERAPY DEVICES

SUMMARY OF REPORTS RECEIVED FROM JULY 1986 TO DECEMBER 1986

Prepared by Clifford D. Evans

This is a summary of the reports received by the Problem Reporting Program
(PRP) for Radiation Therapy Devices from July 1986 through December 1986.
These are reports that were submitted by practitioners to the U.S.
Pharmacopeia (USP), who then forwarded a copy to the manufacturer and to
the Center for Devices and Radiological Health (CDRH), and sent an
acknowledgement to the reporter. 1In this summary, the type of device, the
manufacturer, the model, and the abridged stated problem or suspected
prolLlem are listed. The purpose of this summary is to inform users/owners
of radiation therapy devices, of the nature of the problems observed and
reported by others, and to encourage the use of the PRP for reporting
additional safety hazards.

All reports received by the PRP are regarded as unverified information
until the report can be analyzed by the manufacture. and CDRH. As a result
of these analyses, some of the problems have been found to be caused by
poor understanding, care, or operation on the part of the user, as well as
manufacturing processes or inherent problems with the product. There ig no
intent in this summary to claim or imply that a particular manufactuier’s
device or model is unsafe. Be-ause the reporting is voluntary and may nct
be at all representative, you are cautioned not to draw conclusions about
the equipment quality of the listed manufacturers.

When a problem is found to be generic, that is, it has the possibility of
occurring on all models of the same or similar design, the manufacturer may
initiate a device recall (field repair or component replacement). In the
case of such a recall the manufacturer will notify all users/owners of the
affected models, and will cubmit a corrective action plan (CAP) to the CDRH
for reviaw., To date, eight recalls heve occurred; four resulting from PRP
reports, and four form information submitted directly by the manufacturer.
The additional problems listed below in chronological order by category are
either still under investigation, and are therefore unverified or were felt

to be "one of a kind" isolated incidences and received individual repcir or
other response.

The PRP is important to the quality of patient care as a method of
maintaining the quality of radiation therapy devices. The PRP works
because concerned radiation oncologists, radiological physicists, radiation
therapy technologists, and dosimetrists take the time to report and because
manufacturers analvze the problems and develop corrective action plans as
needed. Periodically, the USP mails reporting forms and information
regarding the PRP to members of participating societies in radiation
therapy. Reports may be submitted to the USP in writiny a* the following
address: United States Pharmacopeia, 1260] Twinbrcok Parkway, Rockville,
Mailand, 20852, Attention Dr, Joseph G. \ulentino, or by telephone at
800-638-6725 (in Maryland, call ccllect at 301-881-0256). A report form is
attached for your convenience.
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Manufacturer /Model
Access Number

AECL/Theratron 80
R-45867

AECL/Theratron 780

R-45871

Picke:/C-9
R-45934

AECL/Eldorado 78
R-45941

AECL/Theratron 80
R-46013

Picker/C-9

R-46038

Manufacturer Model
Access Number

Varian/Clinac 4
R-45504

AECL/Therac 25
R-45647

Varian/Clirac 18
R-45652

Teletherapy: Cobalt-60

Abridged Stated Problem

The gantry failed to rotate, the collision arm
came on spontaneously, and the emergency power
off buttons on the couch failed as a result of
the radiation therapy clinic being flooded
with 3 inches cf water.

when treatment was initiated, the timer
started but the beam did not come on. The
problem was due to a faulty solenoid

A small metal tab became lodged near the
gantry head terminal stop at the source on/off
position. This caused the source wheel to be
turned to the "on" position after the
technologist had rotated the gantry 90
degrees.

when the optical distance indicator beam
passes through the manufacturer supplied
plastic tray block supoort there is a
distortion of 0.5 cm in SSD readings.

A short developed in relays K7 and/or K9,
which caused the gantry to continue to rctate
even though the actuating button had been
released.

The timer failed to term aate the treatment at
the preset time.

Linear Accelerator

Abridged Stated Problem

Mechanical counter would, on occaision, either
fail to count or would count incorrectly.

Software bug resulted in an excessively high
start-up dose rate.

Two helicoils that worked loose caused 42 lbs.
of lead shielding to break free of its
mounting.



AECL/Therac 25

Varian/Clinac 4
R-45791

Siemens/Mevatron €7
R--45813

AECL/Therac 20
R-45907

Siemens/Mevatron VI
R-45933

Siemens/Mevatron 12
R-45945

SiemensMavatron 12
R-45953

Varian/Clinac 6
R-45981

Variarn/Clinac 6
R~-46052

ATC/Therapi 4
R-46083

Raytheon/Sagittaire 25
R-46116

During the machine warm-up procedure a R-45799
malfunction "12" was observed. The scftware
indicated that a gun current higher than 4.1
amps was not acceptable, although the unit
requires 4.88 amps to operate properly.

After the installation of a new pendant, the
treatment table would move longitudinally
whenever the gantry was rotated.

The "2" couch table dropped 6-8 inches with a
patient on the table.

A malfunction occurred while treating in the
electron mode with 13 MeV. The dose rate,
accumulated cose, and % elapsed time did not
register on the CRT. After treatment it was
not possible to access the computer through
the keyboard.

The dose meter failed to terminate treatment
at dose set on the thumb wheel switch
selector.

Electrcen applicator feil apart at the seams
as the technologist was connecting the
applicator to the electron dose chamber.

A faulty high voltage canister caused the
machine to catch on fire, burning it beyond
repair,

The relzase lever for the accessory holder was
activated inst~ad of the release lever for the
wedge tray, due to their closeness of
location. The safety pin that is supposed to
keep the accessory holder in place has also
failed on two occaisions.

The eight cap head screws were beginning to
pull through the counterbored land areas.

The blocking tray assembly was about to fall
off the machine. The entire weiaht of the
blocking tray ascembly falls on two thumb
screws that depend on the frictional holding
power of only two small set set screws.

Twelve of the twenty-four bolts holding the
gantry to the wall sheared off.



Manufacturer Model
Access Number

Toshiba/LX-30A
R-45723

Phillips/Universal
Localizer-Simulator
R-45878

AECL/Therasim 750
R-45974

Manufacturer Model
Access Number

Rads S. L./1r-192 wires
R-46041

Radium Chemical/
Fletcher Suit Applicator
R-46096

Manufacturer /Model
Access Number

Philips/RT-250
R-46049

Siemens/Stabilipan
R-46102

Simulator

Abridced Stated Problem

X-ray arm occaisionally extends spontaneously,
without technologist operating any of the
controls.

A sheared bolt caused the x-ray cassette
assembly to fall off of the fluroscopic screen
and strike a patient.

Failure of diode on the limit switch allowed
the image intensifier to over-travel. The
power cables to the intensifier were
subsequently pinched by unit covers, causing
an electrical shock to the patient.

Brachytherapy
Abridged Stated Problem

The radioactive portion of the wire was
certified to be 7.0 cm long, but was in fact
only 3.8 cm long.

The closed end of the applicator came off in
the cervix of a patient.

Low Energy Photon
Abridged Stated Problem

The unit was able to produce a beam with the
incorrect filter in place.

A failure occurred in the unit’s voltage
selection circuitry, driving the kVp to its
maximum value, regardless of the value set at
the console.



Manufactuer/ifodel
Access Number

G.E./Target Treatment
Planning System
R-45726

Brown Boveri/Betatron
R-45849

Miscellaneous

Abridged Stated Problem

In the implant dosimetry calculation, a
sub-program draws curves of the isotope dose
rate and the user can specify a location and
have the dosage calculated for a particular
point in time. Above 20 half-lives, the
program gives erratic numbers, and sometimes
will not calcualte the dose at all.

Intermitttent problems have been reported with
the dosimetry system, leading to intrequent
random erocors of up to 7 percent in dose
delivered.



CENTER FOR DEVICES AND RADIOLOGICAL HEALTH
PROBLEM RFPORTING PROGRAM FOR RADIATION THERAPY DEVICES

SUMMARY OF REPORTS RECEIVED FROM JANUARY 1987 TO JUNE 1987

Prepared by Clifford D. Evans

This is a summary of the reports received by the Problem Reporting Program
(PRP) for Kadiation Therapy Devices from January 1987 through June 1987.
These are reports that were submitted by practitioners to the U.S.
Pharmacopeia (USP), who then forwarded a copy to the manufacturer and to
the Center for Devices and Radiological Health (CDRH), and sent an
acknowledgement to the reporter. In this summary, the type of device, the
manufacturer, the model, and the abridged stated problem or suspected
problem are listed. The purpose of this summary is to inform users/owners
of radiation .ierapy devices, of the nature of the problems observed and
reported by others, and to encourage the use of the PRP for reporting
additional safety hazards.

All reports received by the PRP are regarded as unverified information
until the report can be analyzed by the manufacturer and CDRH. As a result
of these analyses, some of the problems have been found to be caused by
poor understanding, care, or operation on the part of the user, as well as
manufacturing processes or inherent problems with the product. There is no
intent in this summary to claim or imply that a particular manufacturer’s
device or model is unsafe. Because the reporting is voluntary and may not
be at all representative, you are cautioned not to draw conclusions about
the equipment quality of the listed manufacturers.

when a problem is found to be generic, that is, it has the possibility of
occurring on all models of the same or similar design, the manufacturer may
initiate a device recall (field repair or compcnent replacement). In the
case of such a recall the manufacturer will notify all users/owners of the
affected models, and will submit a corrective action plan (CAP) to the CDRH
for review. To date, eight recalls have occurred; four resulting from PRP
reports, and four form information submitted directly by the manufacturer.
The additional problems listed below in chrcnological order by category are
either still under investigation, and are therefore unverified or were felt
to be "one of a kind" isolated incidences and received individual repair or
other response.

The PRP is important to tiie quality of patient care as a method of
maintaining the quality of radiation therapy devices. The PRP works
because concerned radiation oncologists, radiological physicists, radiation
therapy technologists, and dosimetrists take the time to report and because
manufacturers analyze the problems and develop corrective acticn plans as
needed. Periodically, the USP mails reporting forms and intormation
regarding the PRP to members of participating societies in radiation
therapy. Reports may be submitted to the USP in writing at the following

address: United States Pharmacopeia, 12601 Twinbrook Parkway, Rockville,
Maryland, 20852, Attention Dr. Joseph G. Valentino, or by telephone at
800-638-6725 (in Maryland, call collect at 301-881-0256). A report form is
attached for your convenience.
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Manufacturer,/Model
Access Number

Picker/C-9
M-46329

AECL/Theratron 780
M-46398

AECL/Eldorado 78
M-46512

AECL/Theratron 80
M-46528

Picker,/C-9
M-46626

AECL/Theratron 780
M-46693

AECL/Eldorado 6
M-46720

Manufacturer /Model
Access Number

varian/Clinac 4
M-46150

Varian/Clinac
M-19139

. e I-u"-"'n"u"u"‘ﬁ}!m, obalt-60

Abridged ftated Problem

A new radioactive source, five days after
installation, did not fully return to the off
position after treatment of a patient.

The rod assembly that moves the source to the
exposed position "ras coated with molycoat, a
lubricant, which had thickened, creating
enough resistance to keep the source from
moving out.

An electrical short in the hand control cable
energized the motor, causing the unit to move
in a vertical direction.

A malfunction caused the unit to rotate during
a fixed-field teletherapy treatment.

A new timing system, retrofitted to the C-9
unit two months previously, failed to
terminate a treatent. This timer was
replaced with an~ther new timing system, which
failed to terminate a treatment just ons month
after installation.

During treatment the timer failed to run down,
and the treatment had to be terminated
manually by switching off the treatment
switch.

Due to a spider gear that was not fully
engaged, the head descended at a high rate of
speed onto a patient, resulting in death.

Linear Accelerator

Abridged Stated Problem

Upon delivery of the first of 47 monitor units
of dose to a patient the counter went from 000
to 095. This situation was not able to be
reproduced.

A terminally ill cancer patient was struck
with a 3 1b, lead shadow block that fell from
a height of 20 inches when then therapist
accidently toppled it off of the accessory
mount . :



AECL/Therac 20
M-46324

Siemens/Mevatron 74
M-46398

Varian/Clinac 20
M-46529

Varian/Clinac 6
M-46582

Manufacturer Model
Access Number

Ve ian/Ximatron 5
M-46663

ilanufacturer, /Model
Access Number

3M/Fletcher Suit
Applicator
M-46139

Improper centering of the electron aperture on
the target-slide assembley could result if,
after the electron mcde is selected at the
console, a machine function button were first
pressed on the hand control followed by a
return t~ ii.e "console" position on the hand
contro. in tco short of a time span. In this
"mispostionec" situation (electron beam
aperture in the wrong position), it would be
possible to turn the elctron beam on and keep
it on indefinitely without any indication of
error.

The verification system for this unit, which
is contollad by punch cards from the control
console, hus consistently not functioned since
the unit was installed in the Spring of 1985.

The door interolck transistor (2N-440)
malfunctioned. This allowed tk~ .eam to be
turned on while the the door was open.
The release lever for the wedge came loose due
to the threads being stripped on the pivot
bolt.

Simulator

Abridged Stated Problem

When the gantry was being rotated, the
cassette holder assembly, weighing
approximately 20 lbs., came loose and fell to
the floor, glancing off the head of a patient.
The accident was caused by two sheared
cassette holder screws, which were to have
beer replaced by the manufacturer in late
1985,

Brachytherapy
Abr.dged Stated Problem

Upon removal from the patient it was noted
that the weld on the pivot poii* of the
applicator had broken. This ler. a sharp
semicircular piece of stainless steel in the
patient, which had to be removed by the

physician,



Radium Chemcial/
Fletcher Suit Applicator
M-46513

3M/Miniaturized Cs-137
Tube Source
M-46492

Manufacturer /Model
Access Number

Siemens/Stabilipan 2
M-46512

Manufactuer Model
Access Number

AECL/Theraplan L
Treatment Planning

Computer
M-4647°5

When the applicator was removed from a patient
the tandem tip was missing. Subsequent
radiographs showed that the tip was still
located inside the patient’s uterus.

Upon testing of a new source it was found that
the actual activity was only 1/100 of the
activity stated by the manufacturer.

Low Energy Phnton

Abridged Stated Problem

Multitude of problems over a two-month time
period, including non-functional buzzer, oil
leak, broken collimator light, and
non-functional vertical motion of the tube
head.

Miscellaneous

Abridged Stated Problem

In the "QSEEDS" program, the computer prompt
requests radiation activity in mgm while in

fact the computation of dosage requires the

units in mCi.
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REPORT OF THE
TASK FORCE
FOR THE
MATTER OF REVIEW OF REGULATION OF NATURALLY OCCURRING
AND
ACCELERATOR PRODUCED RADIOACTIVE MATERIALS
HISTORY AND PURPOSE OF TASK FORCE

Following the October 1974 meeting of the Agreement States in
Bethesda, Maryland, the Agreement States developed several requests
and recommendations for NRC (then AEC) action, one of which was the

following:

"The States recommend that the AEC, or it's succe:ssor
agency, move immediately to bring accelerator-produced
and naturally occurring radioactive material under it's
jurisdiction" (Appendix A).

On May 8, 1975, the Executive Committee of the Conference of Radiation
Control Program Directors (CRCPD) met with the Commissioners. One of
the points discussed at the meeting was later summarized by the
Conference in a letter to Commissioner Kennedy:

"There is concern on the part of several States regarding
the need for Federal control of radicactive material not
being regulated by Agreement States or the NRC. Most
Agreement States have included naturally occurring and
accelerator-produced radioactive material under the came
regulatory control as materials coming under the Atomic
Energy Act when these agreements were signed. However,
since there are 25 non-Agreement States, there is a definite
gap existing ir the proper controi of these non-Agreement
materials. Therefore. we strongly urge the NRC to consider
taking appropriate actions to place this type material

under the same control as is now applied to materials falling
under the Atomic Energy Act" (Appendix B).

In response to these requests, in January, 1976, NRC established a
task force to review the matter of regulation of these materials.
kepresentatives from SP, 1E, NMSS, ELD and SD were appainted. Resource

persons representing Agreement and non-Agreement States and Federal agencies
also participated. This report is the product of that Task Force review.



TASK_FORCE PARTICIPANTS

Members of the Task Force were:

Donald A. Nussbaumer, Office of Nuclear Material Safety &
Safeguards, Chairman,

Joel 0. Lubenau, Office of State Programs, Coordinator,

Walter S. Cool, Office of Standards Development,

L. J. Cunningham, Office of Inspection & Enforcement,

Jane R. Mapes, Office of the Executive Legal Director,

Sheldon A. Schwartz, Office of State Programs, and

Donovan A. Smith, Office of Standards Development.
In addition, the following persons served as resource persons to the
Task Force:

For the Agreement States,

David K. Lacker, Administrator,
Radiation Control Branch,

Texas State Department of Health,
Austin, Texas 78756.

Renresenting the views of the Non-Agreement States,

James Blackburn,

I11inois Department of Public Health,
Division of Radiological Health,

535 West Jefferson Street,
Springfield, I1linois 62761.

Also serving as Resource Persons,

Richard J. Guimond,

Office of Radiation Programs,

U.S. Environmental Protection Agency,
Washingtor,, D. C. 20460, and

Allan C. Tapert and

Donald L. Thompson,

FDA, Bureau of Radiological Health,
Rockville, Maryland 20852
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EXECUTIVE SUMMARY

Conclusions

The regulation of naturally occurring and accelerator-produced
radiocactive material (NARM) is fragmented, non-uniform and
incomplete at both the Federal and State level. Yet, these
radicactive materials are widely used -- excluding those who would
be exempt from licensing,about 30% of all users of radiocactive
materials use NARM., There are an estimated 6,000 users of NARM
at present. The use of accelerator-produced radioisotopes,
particularly in medicine, is growing rapidly.

226
226

One NARM radioisotope - Ra - is one of the most hazardous of
radiocactive materials. Ra is used by about 1/5 of all radio-
active matcrial users. Also, there are about 85,000 medical

treatments using 226Ra each year.

A1l of the 25 Agreement States and 5 non-Agreement States have
licensing programs covering NARM users. The Agreement States'
programs for regulating NARM are comparable to their programs for
regulating byproduct, source and special nuclear materials under
agreements with NRC. But there are 7 States who exercise no
regulatory control over NARM users, and the remaining States have
control programs which are variable in scope. There are no national,
uniformly applied programs to regulate the design, fabrication and
quality of sources and devices containing NARM or consumer products
containing NARM which are distributed in interstate commerce.

Naturally occurring radioactive material (except source material)
associated with the nuclear fuel cycle is only partially subject to
NRC regulation, i.e., when it is associated with source or special
nuclear material being used under an active NRC license.
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5. Because of the fragmented and non-uniform controls over radium
and other NARM, information on the impact of the use of NARM on
public health and safety is fragmentary. Thus, it is difficult
to know, in an overall sense, whether proper protection is being
provided to workers and the public. A number of the incidents
involving NARM and other data, however, which have come to the
attention of pubiic health authorities give definite indications
of unnecessary and possibly excessive radiation exposure of
workers and the public.

6. Although outside the scope of this study, data and evidence gathered
in support of this study showed that the regulatory control for
radiation safet; for accelerators (which can bv used to produce
NARM) may also be fragmented and incomplete.

Recommendation

The Task Force recommends that the NRC seek legislative authority to
regulate naturally occurring and accelerator-produced radioactive
materials for the reason that these materials present significant
radiation exposure potential and present controls are fragmentary and
nen-uniform at both the State and Federal level.
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SCOPE OF WORK

The primary objective was to assess the need for, and feasibility
of, the Federal government regulating naturally occurring and accelerator-
produced radioactive materials. The task force examined the existing
State and Federal programs concerning these materials and attempted to
assess their effectiveness. The examination included the existing rules
and regulations, the sources and uses of materials (including wastes),
and the number and frequency of incidents involving these materials.
With regard to feasibility, an assessment was made of the puhlic policy
and legal questions with regard to whether the Federal government can
and should regulate these materials. With respect to Federal government
involvement, the task force considered recommendations for new or
improved NRC actions for regulating the various sources and uses of
the materials (including radium associated with mineral industry tailings).
Finally, the task force considered the value/impact of these recommendations
and developed estimates of NRC resources which may be required to carry
out the recommendations.

SOURCES AND USES OF NATURALLY OCCURRING AND
ACCELERATOR PRODUCED RADIOACTIVE MATERIAL

Sources

All radiocactive materials, for purposes of this study, were divided

into two groups, namely, one group that is subject to the regulation at this
time by the Nuclear Regulatory Commission (NRC) and a second group over
which the NRC presently does not exercise jurisdiction. The first group
consists of byproduct material, source material and special nuclear material
as defined in the Atomic Energy Act.* This group was not of direct
interest to this study except that it was used as a reference point in
consideration of the second group. The second group is referred to in this
study as naturally occurring and accelerator-produced radioactive material
(NARM). This group includes the following subgroups:

1. Primordial and cosmic ray induced radionuclides, and

2. Radioactive materials produced as a result of nuclear

intaractions in accelerators.

*The Atomic Energy Act of 1954, as amended (68 Stat. 919), Sections
11.e, 2z and aa.
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Examples of primordial radionuclides and major cosmic ray activated
radionuclides are shown in Tables 1 and 2.* It should be noted that
uranium and thorium, although primordial radionuclides, were not
included in this study as primordial radionuclides since these are
dafined in the Atomic Energy Act as “source material" and are subject
to NRC regulation (when certain criteria are met). However, some of the
decay daughters in the uranium and thorium series are included in the
listing of primordial radionuclides since they are not defined as
"source material". Certain isotopes occur as primordial or cosmic ray
radionuclides, but also are produced in reactors. When they are produced
in a reactor, they meet the definition of byproduct material. Examples
are Zlopb. 2mPo and 3H.
Naturally Occurring Radioactive Materials

Naturally occurring radioactive materials exist in soil, rocks, ai-,
and water.] Generally speaking, unless removed from their places in
nature, or processed for some type of use, they are not considered to be
a threat to the public health and safety. The following is a partial
listing of current uses in which these materials can contribute to the
population dose and may adversely affect the public health and
safety: 2:3,4,5

1. Drinking waters having concentrations of226

in excess of established standards,
Rn in natural gas,

Ra and daughters,

Rn in caves,

Agricultural gypsums (226Ra),

o B oW e

Construction materials (brick, concrete blocks and aggregate,
fossil fuel flyash products, gypsum wall boards, etc.),

6. Tobacco and other agricultural products (Z]OPo).

Mining and milling tailings (including U, Th and phosphate
industries),

8. Fossil fuels (225Ra),

*TabTes are found on pp 52 to 62.




-

9. Smoke detectors (226Ra).
10. Lightning rods
11. Static eliminators {
12. Radioluminous sources (
instrument dials, etc.),
13. Industrial gages (226Ra).
14. Vacuum tubes (226Ra),
15. Vacuum gages (226Ra).
16. lon Generators (226Ra),
17. Well logging devices (226Ra),
18. Calibration and check sources (226Ra. Ra D,E,F),
19. Educational materials (2%Ra, Rn 0,C,F, 21%o0), and
20. Medical sources (°%Ra, %%%Rn, Ra 0,E,F).
In addition to this partial listing, past activities have resulted in
the distribution of a wide spectrum of consumer products, most using
radium as the radiation source. These consumer products include
radioluminous devices and devices to inject radioactivity into water,9s6
Manufacturing activities associated with the radium production and
utilization industries have resulted in contaminated buildings, structures
and sites which have required remedial action.’
Uranium Mill Tailings
Radiological problems associated with certain mining and milling
activities have been recognized and, in some cases, remedial action has
been indicated as necessary to protect the public health and
safety.s'g’]o
Although the pracessing of uranium ore which contains .05% uranium
(by weight) or greater is subject to NRC regulation, radium and other
radionuclides in the uranium decay series are not subject to NRC regulation
as licensed material. However, NRC does require uranium and thorium mill
licensees to control radium and its daughters associated with licensed
activities. These requirements include stabilization of tailings piles and
their isolation from wind and water and are designed to control release of
radium, radon and other radionuclides.

226 2]0Po),

Ra,

226Ra) (wrist watches, clocks, compasses,




-8-

In the past, materials taken from uranium mill tailings piles were
not recognized as potentially hazardous and were not adequately regulated.
As a result, tailings have been used in a variety of construction
activities, e.g., roads, homes, schools, and public buildings. Exposures
of the public to radiation have resulted and in some cases, remedial
action became necessary. For example, in Colorado, a study of locations
where tailings were used in construction showed 170 locations where
remedial action was suggested or indicated because of excessive radon
levels. |0 The matter of uranium mills including tailings management is the
subject of an Environmental Impact Statement being prepared by NRC,

It has been estimated that there are 2.5 X 107 tons of uranium mil]
tailings in "inactive" piles, containing 14,000 curies of radium.
Additional tailings contain 58,000 curies of radium in "active" piles at
16 operating mills in the United States. Projections of the demand
for uranium ore have been prepared for the generic environmental impact
statement on mixed oxide fuels (GESMO)., These projections are dependent
upon a number of assumptions including whether or not there will be
recycling of irradiated fuel for the recovery of uranium and plutonium.

If it is assumed that uranium and plutonium are recycled, and using other
GESMO assumptions, it can be projected that the number of tons of ore
produced from mines will increase from 6.6 million in 1975 to 113.1 million
in the year 2000. The number of mills producing 1,050 tons of U3°8 per

year will increase from 10 in 1975 to 77 in the year 2000. If there is no
recycling, the projected values would be increased for the year 2000 to 160
million tons of ore from mines and to 109 mills, each producing 1,050 tons of
U308 per year.

In May, 1975, the National Resources Defense Council, In.. filed a
petition for rule making with the NRC. The petitioners requested the NRC
to issue regulations that would require uranium mill operators licensed by
NRC or by Agreement States to post a performance bond to cover stabilization
end ultimate disposal of tailings)! The petitioners also requested the
NRC to issue or renew no mill licenses while a programmatic environmental
impact statement which they requested on the rcgulation of uranium mills
was being prepared. The NRC is preparing a generic environmental impact
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Interagency Radiological Assistance Plan

ERDA serves as contact for the Interagency Radiological /ssistance
Plan (IRAP). Although the IRAP teum identifies levels and hazards, they
do not always identify the radioactive raterinl involved in their team
reports.
Consumer Products Safety Commission

The Consumer Products Safety Commission indicated they have no
information regarding NARM incidents.
EPA

The Environmental Protection Agency indicated that they have no
specific information on NARM incidents.
U.S. Department of Defense

The United States Air Force, Army and Navy were contacted. No
information on NARM incidenis was available.
NRC-State Agreements Program

The State Agreements rogram of NRC receives reports of incidents from
Agreement States. Reports for the years 1974 and 1975 were reviewed
(Table 7). The data appears to be consistent with the numbers and types
of inci'ents reported by the Bureau of Radiological Health for the late
1960's (Table 6).
Non-Agreement States

Information on incidents involving NARM in non-Agreement States is
only available from the Bureau of Radiological Health program described
above. There are no natioral information collecting centers or inventories
to which ‘nformation on NARM incidents is required to be reported.
Summary - NARM Incidents

The available information indicates that radium is the NARM isotope
which is most often identified in reports of incidents. However, the
available information is incomplete. Present available information does
not permit an overall assessment of the possible or actual impact or
threut to the public heaith and safety. It is known that available data
represents an underreporting but the degree 15 unknown,
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AGREEMENT AND NON-AGREEMENT STATE PROGRAMS AND RESQURCES
COMMITTED TO THE REGULATION OF NARM

Agreement State Programs

Agreement States currently are responsible for 10,800 11censes.‘g of

these, about 5% or about 540 are NARM only 11censes.3] However, about 25%
of Agreement State licenses authorize both Agreement material and NARM.*
The Agreement States do not normally differentiate between the two in their
regulatory activities.**

As a result, it is difficult to establish a dollar value for administering
the portion of a regulatory program for NARM, Estimates of costs can be made,
however. The expenditures for regulatory programs for NARM were requested by
the Task Force from individual Agreemeni States and were reported to be
from $650 per year to $12,000. These estimates do not include the costs to
States responsible for regulation of uranium and phosphate mining :.nd
milling industries. Some estimates for the costs for the regulation of
uraniun and phosphate industries werc $30,000 annually on compliance and
surveillance activities for the regulation of uranium mining and milling
operations in one State and $218,000 was allocated in one year for &
special study cf the NARM hazards associated with the phosphate mining
industry in anothe State. It is not possible to estimate the annual costs
for regulating t"e phosphate mining industry until studies of its impact
have been completed, the results analyzed, and the needs fu, regulation
established.

It is apparent that, for Agreement States, the costs of including a
regulatory program for NARM (excluding mills and mill tailings and
phosphate mining industry) are relatively small compared to the cost of
establishing a regulatory program for Agreement materials, As an example,

a large Agreement State spent approximately $42,000 in FY 1976 on all NARM
activities. This represented 13.5% of their tota) radicactive

material control expenditures for FY 1976 and 7.5% of their total radiation
control budget. For a small State program, ihe adaed cost for NARM

*See Footnote, P. 20.

**An exception to this exist: in three Agreement States which apply OSHA
standards and enforcement practices to non-Agreement material licensees.
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control is also relatively small, in cne cise, 4.5% ot their radicactive
material budget was for NARM.

The Agreement States reported that the major problems encountered in
regulating NARM relate to the lack of nationally unifcrm regulations and
the failire by States to evaluate NARM sources, for example, by utilizing
available draft guidelines on NARM which would provide quality assurance
for sources and devices manufactured in any State in the United States
and for imported sources and devices.

The Statcs could refuse to issue a license to an applicant proposing to
use unevaluated sources. In general, they have not done so because such
action taken by an individual State would not be effective in 1imiting
their use and such action could be construed as discriminatory, especially
in the practice of medicine. As it now stands, the States can impose and
inspect quality control programs only over those sources and devices which
are manufactured within their jurisdiction. [tems which are manufc_.tured
in States where such a progran. is not carried out, or which are imported,
are generally of unknown quality although some exceptions exist where the
Bureau of Radiological Health (FDA), as a result of 2 request, has
evaluated the device or source and distributed an evaluatiun report. Not
all of these evaluations, however, are subject to inspections to confirm
manufacturing practices because not all States have a viable regulatory
program for NARM. The Bureau of Radiological Health only participates
when requested by a State and only in States which have authority to
perform such inspections.

A significant regulatory problem relatcs to the fact that radium
sources have been distributed in the United States since the begiwning of
this century without effective regulatory controls over their man facture,
distribution or use. States having aggressive regulatory program: for NARM
have been successful in locat ng and regulating many of these sources which
are subject to their jurisdiction. These States found a significant
number of these radium sources to be leaking.1® 1In some cases, resulting
contamination presented hazards to public health and safety and






In sunmary, the A ‘eement States' programs for NARM are integrated
with the regulatory program for Ayreement materials. The problems that
do exist are related to the fact that NARM is not uniformly regulated in
all States and is not adeguately reguiated at the Federal level. As a
result, there does not exist a full reciprocal exchange of information
and control over manufacture, distribution, use, and import of NARM, It
is the Agreement States' position that all radioactive materials present
potential public and occupational health and safety hazards and they
believe that, in the absence of uniform State control, Federal regulation
is needed (Appendices A and B). Thic would insure adequate protection
to al) citizens from unnecessary exposure to radioactive material without
regard to its source or origin.

Non-Agreement State Programs

The Task Force requested infeaation from the 2° .  -Agreement States
programs (25 States and 3 territories) ou their programs for controlling
NARM. Thirteen of these agencies responded (Table 8). The regulatory
efforts of these 13 States can be categorized as follows:

1. States with Licensing Programs - Four non-Agreement States
indicated that they are presently licensing the use of NARM
using reguiations they stated are "compatible" with the
Council of State Government's Suggested State regulations.

(No attempt was made by the Task Force to assess the

degree of compatibility). The es’‘mated budgets for NARM
ranged from $60 to $645 per license with a weighted mean

of $302 per iicense. /In comparison, in FY 1976, Agreement
State expenditures for all licensed materials ranged from
$158 to $418 per license and the weighted mean was $273

per license.3] The NRC's rezommended guideline is $200

to $350 per license/.3%

2. States With Legislation Autherizing Regulatory Programs
But No License Program - Five States indicated that,
although appropriate legislation has been passed, they do
not, at this time, extend more than minimum amounts of effort
on NARM control. Each of these States identified "irsufficient
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funds" as the restraint which kept them from engaging in
this activity. One of these States has promulgated
regulations which provide for licensing but has not
implemented the reyulations because of a lack of financial
resources.

3. States With No Legislation, No Regulations or No Programs -
Four of the States who responded indicated that they have
not received legislative authority to enable them to
implement a rad 1tion control program for NARM,

Information available from other sources indicates that of the 24 non-
Agreement St.tes and territories not licensing NARM, 17 conduct registration
programs (i.e., require persons possessing NARM to register with the State)
and 7 have neither a licensing nor registration program.‘s'

REGULATORY FUNCTIONS OF FEDERAL AGENCIES

Department of Health, Education & Weifare

The Department of Health, Education and Welfare (HEW) 1> in.,0ived in
both regulatory end indirect control programs. Within HEW's Food and Drug
Administration (FDA), the Bureau of Drugs approves New Drug Applications
for radiopharmaceuticals and applications for use of investigative new
drugs. Without such approval, manufacturers cannot commercially distribute
radiopharmacevticals or release them for investigative use. The Bureau
of Foods h:s the authority to set tolerances on the presence of radicactive
material in foods and requi-es premarketing clearance of radiation sources
used in food processing. The Bureau of Medical Devices and Diagnostic
Products has purview over medical devices and {n vitic diagnostic products
which utilize radicactive material. The Bureau of Biologics currently
licenses hepatitis associated antigens, whereas all other radiobiologicals
used as diagiostic ay. *s are under the authority of the tureau of Drugs.

The Bureau uf Medical Devices and Diagnostic Products, through recent
legislative action (Pub. L. 94-295, S0 Stat. §39-583) has the authority to
classify an item as requiring premarketing clearance based on performance

*The seven States are Alaska, Delaware, lowa, Rhode Island, Utah, Vermont
and Wyoming.
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review, as subject to cpecified standards of safety and performance, or as
exempt from standards or preclearance, The Bureau has stated it

has not established any requirements under the act for devices of the

kind covered by the State radiation program requirements that have been
developed under the Atomic Energy Act, and accordingly, State requirements
are not preempted at this time,3% This position, however, is not

entirely clear with respact to medical devices using NARM (principally
226Ra. 222Rn and 57Co) in non-Agreement States where no formal mechanism
exists to certify the adequacy of State radiation program requirements.

The FDA's Bureau of Radiological Health (BRH) issues guidelines on
the safe use and disposal ot radioactive products, participates in
the development of standard;, and acts jointly with the NRC and the
Council of State Governments to produce model regulations in the form
of Sugyested State Regulations for the Control of kadiation. In addition,
as noted earlier, this Bureau conducts a voluntary, cooperative program
with the States to evaluate the safety of products containing NARM
sources according to guidelines parallei‘ng those utilized by the NRC
for evaluating sources containing byproduct material. Recently, a joint
BRH-EPA-NRC-State Task Forie deveioped regulatory guides for NARM. Unused
and defective radium sources are collected for disposal tlirough a joint
program of the Bureau and the Environmental Protection Agency (EPA).

Other agencies of HEW which can have an impact on the use of
radicactive material are the Social Security Administration (SSA) and the
Center for Disease Control (COC). The Bureau of Health Insurance of the
SSA approves payment under Medicare and Medicaid programs to abcut four
hundred private certifiea laboratories for diagnostic procedures which
include radicactive bioassays. Certification is provided by the COC, or
its State contractors, based on standards for qualifications of personnel,
and evaluation of proficiency testirg and quality control programs. The
Bureau of Quality Assurance of the SSA sets standards for Radiology and
Nuclear Medicine facilities as minimum criteria for eligibility to
participate in the Federal Health Care for the Aged (Medicare) program.
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The National Institu*es of Health (NIH) support research and develop
health care guidelines which may recommend continuance or cessation of
use of specific radionuclide procedures. The National Institute of
Occupational Safety and Health (NIOSH) has a program for testing end
certification of devices and equipment used in industry and makes
reconmendations to the Occupational Safety and Health Administration (0QSHA)
of the Department of Labor and to other Federal! agencies. NIOSH also
develops criteria for substances used in the work-place as guidelines
for future regulations.
Consumer Products Safety Commission

The Consumer Products Safety Commission (CPSC) has regulatory authority
to require appropriate brands and labeling of articles containing
radioactive substances if determined to be sufficiently hazardous to
warrant control. Their jurisdiction is limited to products introduced
or delivered for introduction into inter.cate commerce. The CPSC is
excluded from regulating materials regulatad by the NRC. CPSC has not,
to date, determined that any NARM article is sufficiently hazardous to
warrant control. The CPSC has decided not to take action pertaining to
radioactive materials in consumer products generically although it may
still regulate radioactive materials on a case-by-case basis.2
Environmental Protection Agency

Under authorities from the Public Health Service Act, and the Atomic
Energy Act, transferred to the Agency, EPA can advise the President with
raspect to radiation matters, directly or indirectly affecting health,
including guidance for all Federal agencies in the formulation of radiation
standards and in the establishment and execution of programs of
cooperation with States; establish generally applicable environmental
standards for the protection of the general environment from radiocactive
material; and conduct research and provide technical assistance to States.

The Federal Water Pollution Control Act, as amended, authorizes EPA
to establish National Effluent Limitations Guides for various industri.s
to control discharge of pollutants including NARM, The Act also authorizes







Department of Lcoor

Within the Department of Labor the Occupational Safety and Health
Administration (OSHA) has a program to assure safety during employment
in a work-place. OSHA has promulgated standards and set regulations
concerning exposure to ionizing radiation.* Persons opera.ing
under NRC or Agreement State licenses and in compliance with applicatle
requirements are deemed to be in compliance with respect to materials
subject to NRC regulation or NRC-State Agreements. Policies have been
established in cooperation with NRC for handling the regulation of persons
using both Agreement and NARM sources.36 States can receive financial
support from OSHA to conduct occupational radiation protection programs
on behalf of OSHA relative to x-ray and NARM use.

The jurisdiction of OSHA does not extend to working conditions of
employees covered by statutory authority of other Federal agencies who
are actively exercising such authority. However, by Executive Order,
Federal agencies are required to meet OSHA standards for their own
employees. For military personnel, the Department of Defense has a
policy of adhering to OSHA standards.
Nuclear Regulatory Commission

The NRC does not regulate accelerator produced radiocactive materials
nor naturally occurring radicactive material other than thorium and
uranium pursuant to 10 CFR 40. NRC does require uranium mill licensees
to control NARM in the course of their licensed activities. The NRC exerts
influence on the control of NARM through the promulgation of standards
and guidelines, participation in the development of model legislation for the
States, and licensing and inspection of facilities which utilize NARM in
addition to licensed byproduct, source and special nuclear materials.
Through its Agreement State program, it has encouraged States to develop
regulatory programs for NARM comparable with those for Agreement materfals.
However, NRC cannot insist upon State action with respect to NARM as a
matter of compatability or adequacy of the State program.

Federa! ayancies, except for ERDA and certain activities of the
Department of Defense, are subject o the requirements of the Atomic Erergy

#29 CFR 1970.9¢.
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Act and the U.S. Nuclear Regulatory Commicsion, including requirements for

a license. Federal agencies are not subject to State requirements.*
Consequently, while NRC approval may be required (i.e. a license) prior

to a Federal agency obtaining Ly oduct, source or special nuclear materials,
there are no similar restrictions placed upon Federal agencies when they
obtain NARM.

One consequence of this is that there is very litile information
available on the extent of use of NARM by the Federal government.
Government surplus channels were identified in 1964 as an inadequately
controlled source of radicactive materials entering the consumer market,37
Energy Research and Development Administration

ERDA directly, or through contract, controls about 1/4 of the
accelerator facilities in the United States including most of the largest
units. Radioactive material is synthesized both as an incidental product
of high energy particle research and directly for use in medical and other
research programs but is not normally available for comnercial purposes
ERDA has responsibility for the safety of personnel and conduct of operations
at ERDA and contractor facilities. ERDA and its prime contractors are
exempted by statute from NRC licensing except in certain limited instances.
Radiation safety control is achieved through contract requirements. ERDA
inspects and enforces compliance at its facilities and contractor sites in
accordance with OSHA standards under agreement with that agency. ERDA
has recently considered asking the States to assist in the regulation of
their accelerators.

The agency also actively participates in standards development.
Department of Transportation and U.S. Postal Service

The transport of radioactive material is governed by the regulations of
the Department of Tiansportation (DOT) and the U.S. Postal Service (USPS).
DOT encompasses the Federal Highways, Railroad and Aviation Authorities
and the Coast Guard, al) of whom are responsible for the enforcement of
packaging and labeling requirements and the prescribed degree of control

*Some individual Federa® facilities have requested State agencies to
review their radiation safety programs as a means of obtairing an
independent audit. Such actior is voluntary, however.
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to be exercised by carriers in interstate commerce. The USPS has
nromulgated regulations on packaging, labeling and maximum allowable
activity. Parcels not meeting these requirements are non-mailable.
Customs Service

The Customs Service of the Department of Treasury may, at the request
of other Federal agencies, act to control the import of products containing
radicactive materials not in conformity with Federal regulations.
Federal Trade Commission

Intermittent control over the use of radioactive material has been
exercized by the Federal Trade Commission (FTC). As an example, the FTC
prohibited the interstate advertising of alleged beneficial health effects
resulting from intake of air and water containing radon.
National Bureau of Standards

The National Bureau of Standards (NBS), Department of Commerce,
provides reference standards for radioactive materials, calibration and
evaluation services, and technical expertise in the development of
standards.
Department of Interior

The Mining Enforcement and Safety Administrator (MESA) has established
radon daughter exposure limits in mine facilities based upon Federal
guidelines established for that purpose by EPA.
Other Federal Agencies

The Department of Defense, the Veterans Administration, and the

Genera) Services Administration are able, through procurement specifications,

to influence the design and quality of major lines of products containing
radicactive material. These agencies also set requirements for use and
disposal of sources by their facilities. The Army recently reported that
procurement of radium activated phosphors is now forbidden,?
National Council on Radiation Protection and Measurements

The National Counci) on Radiation Protection and Measurements (NCRP)
is not a Federal agency but has been chartered by Congress to collect,
analyze, develop and disseminate information and recommendations about
protection 1gainst radiation, and radistion measurements, quantities and
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Excluding fissile materials, these divisions of regulatory authority
do not seem to be related to any system of differentiatior based upon the
hazards from NARM and from NRC licensed materials.

WRC (AEC) LEGISLATIVE HISTORY AS TO WHY NRC DOES NOT NOW REGULATE NARM

The reasons why NRC does not regulate naturally occurring and
accclerator-produced radioactive materials today may be traced back
to the urigins of the NRC's predecessor agency, the Uniteu States Atomic
Energy Commission. In enacting the Atomi. Energy Act of 1946 and
establishing the U.S. Atomic Energy Commission as the government agency
solely responsible for the production and the use of fissionable
material, Congress responded to the urgent and serious public concerns
for the peace and security of th. Nation which followed the development
and military use of the atomic bomb. These concerns recognized the
necessity and the importance of subjecting all aspects of the nuclear
fission process to tight control. At the same time, Congress was
equally concerned that this contro', which included exclusive government
ownership of fissionable material, not become all-pervasive and that
basic freedoms not be threatened.* In an effort to reconcile these
conflicting concerns, the provisions of the Atomic Energy Act of 1946
were kept sharply and narrowly focused on fissionzble materials, on
source materials from which fissionable materials could be obtained,
and on radicactive material yielded in or made radiocactive by exposure
to the fission process.

Naturally occurring radioactive materials (other than source materials),
such as radium, which could not be used in the nuclear fission process were
deliberately left outside the reach of the Act. Also excluded were the
materials which were fissionable but in which a self-suctaining nuclear
reaction could not be maintained. In contrast to the overwhe'ming peril
of the atomic bomb, any health and safety problems which these materials
might cause were considercd manageable and relatively insignificant. Given

¥#See Senate debate on bill which became the Atomic Energy Act of 1946,
June 1, 1946, Congressional Record, pp. 6082, 6086, and explanation
of bill by Senator McMahon, Congressioral Record June 1, 1946,
pp. 6094-6098. See also House debate, July 17, 1946, Congressiond!
Record, pp. 9268-9269.
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the state of the art -- at that time comparatively few uses of radioactive
materials had been developed and supplies of radioactive materials were
Timited (the available radium had been distributed and seldom moved in
interstate commerce and significart quantities of man-made radioactive
materials were not as yet available) - there appeared to bLe no urgent
need and, from the standpoint of the common defense and security, =v
basis for federal regulation of these materials,

Section 5 of the Atomic Energy Act of 1946 provided for the control of

‘issionable, source and byproduct materials. Byproduct material was defined
in subsection 5(c)(1) as:

“...any radioactive material (except fissionable material)
yielded in or made radioactive by exposure to the
radiation incident to the processes of producing or
utilizing fissionable materials."*

Subsection § (c¢)(2) authorized the Commission to distribute byproduct
materials with or without charge:

“,..to applicants seeking such materials for research or development
activity, medical therapy, industrial uses, or such other
useful applications as may oe developed. In distributing such
materials, the Commission shall give preference to applicants
proposing to use such mate~ials in the conduct of research and
development activity or radical therapy. The Commission shall
not distribute any byproduct raterials to any applicant, and
shall recall any distr‘buted material from any applicant, who
is not equipped to observe or who fails to observe such
safety standards to protect health as may be established by
the Cermission or who uses such materials in violation of law
or regulation of the Commission or in a manner other than as
disclosed in the application therefor."”

*Section 5 (a)(1) of the 1946 Act defined "fissionable material" as "plutonium,
uranium enriched in the isotope 235, any other material which the Commission
determines to be capable of releasing substantial quantities of energy
through nuclear chain reaction of the material, or any material artificially
enriched by any of the foregoing; but does not include source materials, as
defined in section 5 (b){(1)."

Section 5 (b)(1) defined “source material" as "uranium, thorium, or any other
material which is determined by the Commission, with the approval of the
President, to be peculiarly essential to the production of fissionable
materials; but includes ores only if they contain one or more of the foregoing
materials in such concentration as the Commission may by regulation determine
from time to time."
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Section 12 (a)(2) gave thc Commission broad authority to:

"...establish by regulation or order such standards and instructions
tc govern the possession and use of fissionable and byproduct
materials as the Commission may deem necessary or desirable to
protect health or to minimize danger from explosions and other
hazards to life and property;..."

Although the 1946 Act authorized the Commission to regulate bLyprouuct
material [rom the standpvoint of radiological nealth and safety, it did not
establish a licensing s, stem. In lie. of licenses, the Comrission issued
authorizations for radioacy /e material procurement to persons able to
comply with the requisite regulatory requiremerts applicable to byproduct
material. These au*hori-ations were also used by the Comicsion to
allocate byproduct material, then ir shsrt supply, in a manner which would
best serve the overall purposes of the Act.

By 1954 the advances in nuclear medicine and technoiogy ..*4 reached
the noint where participation by private industry in developing pe:ceful
uses of atomic energy was considered both feasible and necessary. In
order to encourage this development and to facilitate the team work between
industry and government which Congress regarded as essential to optimum
progress towards the goal of peacetime nuclear power, Congress undertook a
major revision of the law. The Avomic Energy Act of 1954 was enacted to
provide a legal framework within which government and industry could work
together effectively. That Act authorized the Atomic Energy Commission
(AEC) to license private industry to possess and use, but not to own,*
special nuclear material and to own, construct and operate reactors designed
to produce and utilize such material. At the same time, the Commissicn
retained its continuing respoisibilities for the development and promotion
of the indystrial and commercial uses of atomic energy.

Except for substituting the term "special nuclear material" for the
term “fissionable material",** che Atomic Energy Act of 1954 made little

*In 1964, the Atomic Energy Act of 1954 was further amended to end the
requiremert for exclusive government ownership of special nuclear
material and to permit such material, subject to licensing requirements,
to be privately owned. (Pub. L. 88-489, 78 Stat. 602)

**This change extended Commission control to materials essential to the
process of nuclear fusion. Prior to this change, the Commission was
only authorized to control materials essential to the process of nuclear
fission.
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substantive change in the definition of byproduct material contained in
the 1946 Act.* The Commission's prior authority to distribute byproduct
material was modified by the grant of additional authority to issue
byproduct material licenses. Section 81 of the 1954 Act authorized the
Commission to exempt certain classes of byproduct materials from licensing
requirements after first finding that:
“...the exemption of such classes and quantities of material

or such kinds of uses or users will not constitute an

unreasonable risk to the common defense and security and

to the health and safety of the public.”

The Commission's authority to promulgate standards and regulations
governing the possession and use of byproduct material was retained and
ownership of byproduct materials by private persons continued to be
permitted. The 1954 Act made no change in the Commission's regulatory
authority over source, byproduct and special nuclear (formerly fissionable)
mat. ~fals %

On September 23, 1959, a new section was added to the Atomic Energy
Act of 1954 which provided for cooperatiun with the States (Public Law
86-273, 42 U.S.C. 2021). Among other things, the Commission was
authorized to erter into agreements with the Governor of any State
providing for relinquishing to the State the regulatory authority of the
Commission with respect to byproduct and source materials and special
nuclear material in quantities not sufficient to form a criticsl mas: .

On March 26, 1962, Kentucky became the first "Agreemeat State". Since
then, the Commission has entered into similar agreements with 24 additional
States. A list of the Agreement States follows:

*Section 1le of the Atomic Energy Act of 1954 defines “"byproduct material"
as "...any radioactive materials (except special nuclear material)
yielded in or made radicactive by exposure to the radiation incident to
the process of producing or utilizing special nuclear material."

**Section 161b of the Atomic Energy Act of 1954 authorizes the Commission to
“establish by rule, regulation, or order, such standards and instructions to
govern the possession and use of special nuclear material, source material,
and byproduct material as the Commission may deem necessary or desirable to
promote the common defense and security or to protect health or to minimize
danger to 1ife or property;..."
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State Became_an Agreement State On
Kentucky March 26, 1962
Mississippi July 1, 1962

~California September 1, 1962
York October 15, 1962
“Texas March 1, 1963
Arkansas July 1, 1963
v Florida July 1, 1964

~North Carolina
Kansas

- Oregon
“Tennessee

~New Hampshire
Alabama

“Nebraska

~Washington

. Louisiana

~Arizona

“Colorado

~Tdaho

“North Dakota

.South Carolina

- Georgia

v'Maryland

v Nevada

~ New Mexico

August 1, 1964
January 1, 1965
July 1, 1965
September 1, 1965
May 16, 1966
Octoter 1, 1966
October 1, 1966
December 31, 1966
May 1, 1967

May 15, 1967
February 1, 1968
October 1, 1968
September 1, 1969
September 15, 1969
December 15, 1969
January ', 197
July 1, 1972

May 1, 1974

The provisions of the Atomic Energy Act of 1954 relating to byproduct
matcrial remained unchanged until 1974 when Congress amended Section 81 to
make clear that persons licensed by Agreement States under Section 274 of
the Act stood on the same footing as AEC licensees with respect to the

distribution of byproduct material

(Public Law 93-377, 88 Stat. 475).

On Ja wary 19, 1975, in accordance with the Energy Reorganization Act
of 1974, the U.S. N lear Regulatory Cormission assumed the licensing and
relate1 regulatory functions vested in the former U.S. Atomic Energy
Commission by the pro,isions of the Atomic Erergy Act of 1954, as amended.
These functions .ncluded the au*hority to license and regulate among

other things (not NARM), the manuvfaciure,
use, import and export of byproduct materi.’

wduction, transfer, .ossession,

In summary, in 1946, Congress focused its concern or *the overwheln.ng
veril of the atomic bomb and the problems related to control of materiai

Associated with the fission process.

(The use of accelerators to produce



radioactive materials was relatively insignificant.) NARM

was excluded from the Atomic Energy Act and has remained excluded.

In the succeeding three decades, a need to regulate NARM in various
activities has become recognized. Since the Atomic Energy Act excluded
these materials, authority for Federal regulation of these materials has
been included in various legislation affecting other Federal agencies.
Administration of these authorities has been assigned by Congress to
agencies responsible for such things as employee health and safety (OSHA),
discharges to streams and solid wastes (EPA), etc.

The exclusion of NARM from the 1946 Act has profoundly influenced
the course of legislative action with respect to the Federal control of
NARM and has led to two systems for regulating radiocactive materials in
the United States. The hazards from NARM are not uniquely different
from those from NRC regulated materials (except fissile material) and,
therefore, there is no health and safety basis for regulating these
groups of materials differently.
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CONCLUSIONS, RECOMMENDATIONS AND PUBLIC POLICY ISSUES

Conclusions
The NCRP identifies 5 categories of radiation exposure of the public:

Medical,

Industrial,

Production of Nuclear Power (Nuclear Fuel Cycle),

Consumer Products,

Natural Background.

A sixth category, often identified separately from any of the others is

transportation. Current regulatory authorities and gaps for the control

of NARM in these catensr1es can be summarized as follows:

(1) Medical Sources (Brachytherapy, tumor localization,

organ scanning and imaging, in-vitro tests, markers, etc.) -
Some, but not all States regulate the users and the
manufacturers of medical NARM sources for purposes cf
radiation protection. A voluntary, cooperative Federal/State
program is in effect for manufacturing and quality cortrol
standards. FDA has authority to regulate these sources
under the Medical Device Amendments of 1976 (Public Law
94-295, 90 Stat. 539-583), however, implementing regulations
with respect to specific devices have not yet been adopted.
There is no Federal program requiring pre-r rket approval of
NARM radiocactive medical sources or requiring the sources
to conform with specified manufacturing and quality control
standards. Gcrupational hazards to employees from the use
of NARM mec:-a) sources are subject to OSHA regulations.

U B W N -

(2) Industrial Sources (gauging, ionization sources, calibration
and check sources) - Some, but not all States regulate the
manufacturers and users of industrial NARM sources., Only
a voluntary, cooperative Federal/State program exists for
establishing nationally applicable manufacturing and



(3)

(4)
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quality control standards. Occupational hazards to
employees from the use of NARM industrial sources are
subject to OSHA regulations.

Fuel Cycle (Radium and daughters, primarily in association
with mining and milling of source material ores) - The

Mining Enforcement and Safety Administration and the States
exercise control over mining of source materials. NARM
encountered in activities which are part of, or in support

of, the fuel cycle licensed by NRC and Agreement States
(primarily as the contaminant in mi1)l tailings) must be
controllad by the licensee. However, NR( does not exerzise |
any control over the NARM as licensed material. Hence,

after termination of an NRC license, MRC control over NARM
ends. Agreement States do exercise direct control in such
cases but their regulation and control of the NARM in inactive
tailings piles after termination of an NRC license varies.
Under the Solid Waste Act and Toxic Substances Act, EPA will
be required to develop regulations to control these materials.

Consumer Products (radioactive luminous timepieces, radon

in drinking water and natural gas, fonization smoke detectors,
agricultural gypsums, aggregates, building blocks, and
wallboard manufactured from phosphates, etc.) - No Federal
authority has been exercised to establish limits for
permissible NARM radicactivity in manufactured consumer
products or to impose standards and conditions for their
manufacture and distribution. The Consumer Products Safety
Commission has declined to proceed with regulaticns pertaining
to radicactive materials in consumer products, although it

may take action on a case-by-case basis. Many, but not all
States, license and regulate some manufacturers and
distributors of products into which NARM is deliberately
introduced or incorporated  States have not uniformly
regulated the manufacture of products which may be contaminated
by NARM, e.g. phosphate industry byproducts. There is no
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APPENDIX B

CONPERENCE OF RADIATION CONTROL PROGRAM DIRECTORS

Richard T. Kennedy
U. S. Nuclear Regula
Washington, D. C, 2

tory Commission
0555

Dear Commissicner Kennedy':

rogran Directors,

I want to thank you for giving membe.. Of ¢ Executive Committece the
opportunity to meet with you and discus: the of our Conference.
I feel that the mecting ‘Tu hat w ere able tu leamm
of some of your concepts relating to st ctivit and we hope w
were able to provide you information as tc - relat
with the Nuclear Regulatory Commission.

As indi d during our 1t nference of Rauiation Co
Program Direc epresent ¢ radiation control prograns

the fifty st s, the t ‘ f Co certain metropo
4

the Virgin islands, and Iue ico. Th nference
Icpresents thosce states -~ Ve sSigne reements
Regula ]

ol programs.
Lo
QO(

Prog (
s Conference and
past year. I
s work through worksh
ng of these speci

coetino D AT P
ceting. rroceedings

pProvide you with a copy

\
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you during our meeting,

discussed with
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