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'l FR 34GAttention: Docketing and Service Branch

Centle=en:
,

In response to the Federal Register notice of July 21, 1977 (42 FR 37458),
we offer our coments on the report, "Regulation of Na turally Occurring and
Accelerator-Produced Radioactive Materials--A Task Force Review." ,

|

In April 1977, our Bureau of Radiological Health (ERH) co cented on an earlier
draf t of this report which did not include the conclusions and reconmendation
of the Executive Succary contained on pages 3-4 of the final report. Therefore,
we have limited our response mainly to general cocments because our specific
comments have already been considered by the Task Force. |

!

As a long-ra ge goal, it appears logical to include all radioactive caterial
under the authority of one agency with the intent of having one national,

i
;

uniforkly applied program to control user radiation safety and to set performae n
standards fer products and devices, regardless of the origin of the radioactive1 material.

.

In pursuing the goal of obtaining Federal legislative authority tn regulate
naturally occurring and accelerator-produced radioactive materials, it issuggested that consideration be given.to the following: '

l.
Upon the recce=endation of Workshop Mo. 7 of the Seventh Annual

, National Confcrence on Radiation Control in 1975, the Executive
'

Co=mittee of the conference appointed Task Force No.1:

"To develop the criteria needed to perform an adequate
evaluation of devices, sealed sources, foils, dials, and
matrices uhich contain naturally occurring or accalerator-
produced radioactive material (NAPli) and factors regardingtheir interstate distribution. By =eans of these criteria
to provide a mechanism for State-Federal co.. trol of the
manufacture and distribution of subject sources and products
not covered under the Atomic Energy Act." '

This Task Force is composed of State personnel representing the
Conference of Radiation control Program Directorn

(CRCDD) and
representatives of the Nuclear Regulatory Co = ission, the Environ-
mental Protection Agency, and the tureau of Radiological Health, FDA.
The Task Force has met several times over the past two years and
has developed a set of "AP21 Guides as part of a nationwide system
for the uniform evaluation and control of products containing NARM
(ohich includes the Padioactive Materials Ref erence Manual and theSucn m P&f 9 tars rea"I'*i-r,
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Secretary of the Commission 2

cooperative efforts of the States and the Federal Governnent.
The NARM Guides will also provide assistance to manufacturers,

/ assemblers, and distributors regarding radiation safety aspects
for NARM sources and products. Uniform application of the NARM ~

Cuides by radiation control agencies will serve to protote
radiological safety in the manufacture, assembly, and distribu-
tion of NARM sources and products.

. .

It is important that this voluntary NARM program which has received
a great many nan-hours of ef fort in its development by cembers of
the CRCPD, URC, EPA, and URH be supported by the participating
groups and given sufficione opportunity to function now that work
on the NARM Guides has been completed. The NARM Cuides were not
available in 1974 when the Agree =ent States reco== ended Federal {
legislation governing naturally occurring and accelerator-produced
radioactive caterial. The States through the CRCPD have now indi-
cated their support of the NARM Guide program.

As a long-term goal, Federal regulatory control should be sought
for imported NArli items, exempt NAFJi items, and all.NARM items
manufactured and used in non-licensing States. However, the
process of seeking legislative authority for Federal control of ,

NARM at :his time should not detract from continued development
of :..: voluntary State-Federal cooperative NAR11 program. The
voluntary NARM program should be co:patible, to the extent possible,
wi:h the Federal NARM control progra: uhich is to be developed in
the future. Therefore, supporting and strengthening the voluntary
UARM program at this tire should contribute toward development of
the Federal NA311 control program as a long-range goal.

2. Although the Task Force report reflects considerable effort and
provides a useful overview of the current status of agency
responsibilities and limitations in the control of NARM material,
it appears that there is a lack of sufficient current data r.o
justify and serve as the basis for recuiring a new initiative
of Federal legislative authority to establish a ' regulatory control
program. Much of the data in MUREC-0301 was taken from'an FDA
report (FDA 72-8001) published in 1971 and based on a study now
almost ten years old. Considerable portions of this latter report
were based on initial surveys of users made by State agencies during
the 1950's and 1960's when State radiation control programs were
just developing.

The report points out that various Federal Agencies have authority
for control over various aspects of the use of NARM and correctly
notes that 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 NARM represents sufficient hazard to the public en
warrant action when compared to other agency priorities.,

,

T The Task Force report provides a basis for a further study on' the
comparative ef f ectiveness and co'sts of a Federal licensing progras
versus a voluntary State-Federal program to assure the health and
safety of the public in the use of the radioactive 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 ef f ectiveness of the voluntary Federal-State
MARM program. The Food and Drug Administration 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.
3. As indicated in the report, the FDA has authority to regulate medical

radiation sources under the Medical Device Amenduents of 1976 (Public
Law 94-295, 90 Stat 539-533) of the Federal Food, Drug, and Cosmetic
Act.

This authority would include medical radiation sources containingNARM. ERH is the lead Bureau in FDA dealing with manufacturers of
the following types of medical devices: (a) all medical devices

i

which are electronic products subject to the Radiation Control for
Healfa and Saf ety Act (x-ray machines, cdical. lasers, microwave and
accustic devices); (b) medical devices other than electronic devices
subj ect to the Radiation Control for Health and Sa'foty Act of 1968but which emit ioni:ing radiation essentici to their intended function
(cobalt-60, teletherapy, brachytherapy sources, etc.); and (c)

- accessories or components of products falling under categories (a)
or (b) which may influence the quantity, quality, or direction of
the radiation emitted or produced (x-ray film,
film processors, nuclear medicine scanners, etc.) . screens, leage receptors,k'e believe the
second paragraph on page 30 of the :iRC Task Force report may give theimpression that

ERH is only involved with voluntary reconnendations in
this area, whereas they are responsible for a regulatory program
under the authority of the Medical Device A=endments for the types
of medical devices indicated above.

Under (1) of Conclusions on page 43 of the report, the impressionmay be given that
FDA does not have authority f or pre-rarket approv al

.

of ' '#21 radioac tive medical sources under the "edical Device Amend- Imonts of 1976. The ctatement should be clarified by deleting thefollowing sentence:
"There is no Federal program requiring pre-market i

approval of MAR:! radioactivr medical sources or requiring the sources ;

Ito conform uith specified manuf acturing and quality control standards."
The classification of medical devices is actively under development i

by
FDA as is the prcmulgation of regulations on "good manufacturing prac-

'

I
.

a
i

|

|
1



_
. . . . . . . '

;
/

's

.

Secretary of the Commission
4

tice."
The FDA classification progran involves a systematic,.

cxamination of the ri::k of injury and will provide a reasonable
.basis for the decision on requiring Federal. pre-market apprcrval.

"

At the top
of page 30 discussing regulatory functions of the

Department of !!ealth, Education, and Welfare, the impressienis given that

be execpted from preemp, tion atonly the regulations of Agree =ent State progra=s maythis time. The proposed rule
regarding exemption from preemption under Section 321 of theFederal Food, Drug, and Costetic Act

(21 U.S.C. 360k) indicatestha t State or local requirements applicable to medical devices
would be preempted only when a corresponding FDA require ent becomes
applicable to a particular device by operation of the Act. (see !42 FR 30353; June 14, 1977). Therefore, at the present time, the
regulations of non-agreemet.t States would not be preempted because
FDA has not i= posed any corresponding requirements under the FederalFood, Drug, and Cosmetic Act.

tion with the CRCFD and the Federal Agencies--NRC, FDA, and EPAIn surreary, we would like to stress the tWLM program being developed in coop re n-

through the CRCPD have indicated their support of the NARM Guide prograThe States.
i

PALM Guidas were not developed in 1974 when the Agree =ent States recommend dm. The

Federal it;islation governing naturally occurrin; and accelerator-produc de

radioacti~e caterial.
However, developt ental vor'r ha,s now been comple ted

e
on this project,
collaborative approach.and time is needed to evaluate the effectiveness of this

We would be interested in participating in such
an evaluation which should provide a firs basis for determining whether Federallegislation may be needed in the future.
the support of all i'nterested Federal Agencies as uell as the CRCPDThis should be accomplished with

.

Sincerely yours,
.

0 %'1,4d4 -

Jose /ph P. File\
i

Associate Cor=issioner for Compliance
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TABLE 6
LEG!$LATIVE AUTHORITY FOR

LICEN$!NG/ REGISTRATION OF NARM*

$ TATE LEG!$. STATUTE DATE

I
ALA$kA MANDATED A318.60.475-545 01/01/78
ALABAMA YES ACT 582 09/18/ a
ARKANSA$ MANDATED 82-1516 01/01/61
ARIZONA YES AR$ 30-672 01/01/80i

COLORADO YES 75 11 01/01/65
CONNECTICUT (NP)f
CA LA COUNTY

'
CA ORANGE CTY

CA :.T HLTH (NP)
CA ST IND RLNS YES H&$ 25815-25862 01/01/61
DIS OF COLUM8IA DC MR 20 01/01/84.

OELAWARE MANDATED 16-7405 12/31/80
FLORIDA MANDATED F.5. 404.061 07/01/84
GA STATE HEALTH -YES CH. 31-13 OCGA 01/01/64
GA NAT RESOUS.CE
HAWA!! HR$ CHAP. 321
IOWA MNOATED CH 136C.!A CODE 04/01/84i
IDAHO MNDATED 39-3000 05/05/81! ILLIN0l$ MANDATED 111 1/2-216.0 10/01/83

*

INDIANA MNOATED 410-IAC-5 09/01/72
KANSA$ MNDATED 48-1601 ET SEQ 01/01/84
KENTUCKY MANDATED KR$ 211.842 06/17/78
LOUI5!ANA MANDATED LR$ 30:1204.A 06/22/84i MAS $ACHU$ETT3 YES CH. 111-$EC. 58 01/01/55'
MARYLAND MANDATED HE ART. 8-301 12/06/82 -

MINE YES 10 MRSA 677 05/25/83I
MICHIGAN MNDATED MCL 333,.*$15 09/30/78
MINNESOTA MANDATED 144.12 01/01/58
MIS $0VRI MANDATED 192.400-490 01/01/64
M!$$!$$1PPI MANDATED 45 14-1/69 05/25/76
MONTANA YES MCA 75-3-202 01/01/67
NORTH CAROLINA YES GS 104 E-7 01/01/63
NORTH DAKOTA YES 23-20.1-03,04 01/01/81
NEBRASKA YES 71 3501-3519 01/01/68
NEW HAMPSHIRE MNDATED R$A 125:62 01/01/63
NEW JER$EY (NP)
NEW MEXICO YES ?4-3-1 - 16 01/01/74
NEVADA MANDATED NR$ 459 01/01/69'
NY STATE HEALTH YES ICNYCAR PART 16 01/01/79
NY ST. ENVIR. YES
NY STATE LABOR YES 1C, RULE 38 12/01/55
NY CITY HEALTH MNDATED ARTICLE 175 01/01/62
OH10 MANDATED ORC 3701.912 03/28/85
OKLAHOMA YES 63 0.5.SUPP '81 04/01/69
OREGON YES 453.605 TO 745 01/01/65
PENNSYLVANIA MNDATED ACT #1984-147 07/10/84
PUERTO RICO NO
RH00E ISLAND MNDATED 23 1.3 05/01/76
SOUTH CAROLINA MANDATED 13-7-40 01/01/76
$0VTH DAKOTA YES 34-21-18 01/01/67
TENNES$EE MNOATED TCA 68 CH. 23 01/01/59
TEXA5 MNDATED 4590F, VTC$ 04/01/61
UTAH YES UC 26-1-27, 29 11/08/82
VIRGIN!A MNDATED 32.1-229 01/01/79 '

VERMONT YES 01/01/77
WASHINGTON MANDATED RCV 70.98 01/01/65
VISCON51N MANDATED 140.50-63 07/01/79
VEST VIRGIN!A YES CHAP. 16-ART. 1 05/01/79
VY06' d YES 35-4-301/303 01/01/53

50
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TABLE 5
.

;
LEGISLATIVE AUTHORITY TO e

LICENSE AGREEMENT RADIOACTIVE MATERIAL

STATE LEGIS. STATUTE DATE

ALASKA NO

ALA8AMA YES ACT 582 09/18/63

ARKANSAS KANDATED 82-1516 01/01/61

ARIZONA KANDATED ARS 30 654 01/01/80
|

COLORADO YES 25-11 01/01/65 r
CONNECTICUT (NP)
CA LA COUNTY
CA ORANGE CTY
CA ST HLTH (NP) 01/01/61
CA ST INO RLN$ YES

Ol$ OF COLUMBIA
DELAWARE NO

FLORIDA KANDATED F.S. 404.061 07/01/84

GA STATE HEALTH YES CH. 31-13 OCGA 01/01/64
-

GA NAT RESOURCE .

HAWA!! NO

IDWA NO CH 136C IA CODE 04/01/84 .J

IDAHO KANDATED 39-3000 05/05/81 it

ILLINOIS MANDATED 111 1/2-216.B 10/01/73 ;

INDIANA KANDATED IC 13-1-2 09/01/59 ',
, ' ,KANSAS KANDATED 48-1601 ET SEQ 01/01/84

KENTUCKY KkNDATED KR$ 211.842 06/17/78

LOUl$1ANA HANDATED LR$ 30:1104.A 06/22/84 [1

hMASSACRUSETTS NO

KARYLAND KANDATED HE ART. 8-301 12/06/82

KAlhE KANDATED 10 MRSA 677 05/25/83 t,*

e

MICHIGAN YES MCL 333.13515 09/30/78 ~

MINNESOTA YES W
MIS 5OURI NO

M1$51551PPI KANDATED AG's OPINION 07/01/62
~)

HONTANA NO

NORTH CAROLINA YES GS 104 E-7,-10 01/01/63 .;

NORTH DAKOTA YES 23-20.1-03,04 01/01/81
D

NEBRASKA YES 71-3501-3519 01/01/63

NEW HAMPSHIRE KANDATED RSA 125:62 05/16/66 'M
'i

NEW JER$EY (NP)
~

NEW MEXICO HANDATED 74-3-1 - 16 01/01/74

NEVADA KANDATED NRS 459 01/01/69

NY STATE HEALTH YES 10NYCAR PART 16 01/01/79 '

NY ST. ENVIR. YES

NY STATE LABOR YES 1C, RULE 38 10/01/62

NY CITY HEALTH KANDATED ARTICLE 175 01/01/62
h

OHIO N0
p

OKLAHOMA No

OREGON KANDATED 453.605-745 01/01/65 y

PENNSYLVANIA YES ACT #1984-147 07/10/84
*

PUERTO RICO NO
-

RHODE ISLAND YES 23-1.3 05/01/'5
SOUTH CAROLINA KANDAT ED 13-7-40 01/01//6
SOUTH DAKOTA NO

TENNESSEE YES TCA 68 CH. 23 01/01/59

TEXA5 KANDAT ED 4590F, VTCS 04/01/61

UTAH YES UC 26-1-27 11/08/82

VIRGINIA HANDATED 32.1-235 01/01/79
1 VERMONT YES 01/01/77

WASHINGTON KANDATED RCW 70.98 01/01/65s

- WISCONSIN NO

VEST VIRGINIA NO

W"0 MING NO

,
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TABLE 35 't

BUDGET (DOLLARS)
PRIMARY RADI ATION CONTROL PROGRA'i

STATE FEE FEDERAL OTHER TOTAL

STATE REVENUE COLLECTION GRANT (AMOVNT) RCP

99,400
ALASKA 99,400
ALABAKA 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 562,575 129,089 183,344 11,635,522 12.510,530

CONNECTICUT (NP) 500,000 i
CA LA COUNTY 494,000 6,000

CA ORANGE CTY 238,000 238,000 *

CA ST HLTH (NP) 0 {

,

CA ST INO RLNS 0 g

DIS OF COLUMBIA 75,000
OELAWARE 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
76,330

HAWA!! 76,330
10WA 66,000 102,000 54,000 222,000

144,000
IDAHO 144,000
ILLIN0IS 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
'

LOUISIANA 417,320 561,000 12,000 990,320
'330,716

MASSACHUSETTS ' 716
MARYLAND u.,296 19,266 19,683 403,245,

MAINE 33,530 59,200 44,600 13,724 151,054

MICHIGAN 515,900 573,600 142,800 297,000 1,529,300

MINNESOTA 221,222 85,877 307,099

MISSOURI 103,370 62,178 165,548

HIS$1SSIPPI 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) 628,000
NEW MEXICO 628.000
NEVADA 92,000 117,600 209,600

NY STATE HEALTH 323,000 322,000 75,000 720,000
3,210,000

NY ST. ENVIR. 3,210,000
NY STATE LABOR 300,000 300,000i

NY CITY HEALTH
1,284,355 1,284,355i

OHIO 200,000 230,000 250,000 680,000 - i
OKLAHOMA 456,663 456,663 ;

OREGON 343,516 227,446 150,491 N ,642 818,125 '

PENNSYLVANIA 940,000 940,000 146,000 2,026,000
60,000

PUERTO RICO 60,000 284,200
RHODE ISLAND 275,000 9,200

SOUTH CAROLINA 880,118 0 83,392 963,510

SOUTH DAKOTA 20,808 2,671 23,4794

TENNESSEE 500,170 539,382 43,800 71,900 1,155,252

i

| j
!

|
.
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TA3LE 35
Eb3dT (DOLLARS) ,

PRit%RY RADIATION CCNTROL PROGRAM ;

iSTATE FEE FEDERAL OTHER TOTALSTATE REVENUE COLLECTION GRANT (AMOUNT) RCP
,

,

TEXAS 4,095.561 42,227 4,1?7,788UTAH 302,900 58,900 175,000 15,000,000 15,536,800VIRGINIA 318,605
.

VERMONT 318,605
WASHINGTON 241,300 1,439,600 22,900 238,900 1,942,700

0 ''

WISCONSIN 84,250 285,000 44,000 10,000 423,250WEST VIRGINIA 86,435 11,368 51,970 149,773WYDMING 74,700
74,700

26,745,613 15I620,360 2,088,353 30,145,833 74,600,159

Arkansas: lav3sd $304,352 on utilities
Colorado: collected $11,635,522 for low-level waste site construction
Florida: collected $432,078 as grants from power companies for

environmental surveillance and emergency responseLouisiana: collected $12,000 under NRC federal contract
,

Minnesota: !

collected $154,000 in fees, but which went into the '

General Fund, and were not dedicated for radiation controlNew Hampshire: collected $102,379 from utilities i

New York City: The $1,284,355 is a city budget, not stateNorth Carolina: collected $52,705 by emergency response feesNorth Dakota: collected $13,500 under FDA contractOhio: collected $250,000 from nuclear utilities 1
;

Oregon: collected $96,642 as. agency contracts
i

South Caroline: collected $380,985 in fees, but which went into the

collected $50,000 as lab fees, and $21,900 from TVA, General Fund, and were not dedicated for radiation controlTennessee: j
'

!
for a total of $71,900 under OTHER category

Utah: collected $15,000,000 under UMTRA
iWashington: collected $238,900 as interagency reimbursement 1

West Virginia: collected $51,970 from Human ServiceWisconsin: collected $10,000 from utilities

|

l

J |

!
;

i i

i

,

|

|

|
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TABLE 38

l STAFF 01$TRIBUT!0N

f (FULL-TIME EQUIVALENTS)'
i

'

i

$UMMRY BY PROGRAM AREA: i
i

I RAD.
STATE ADMIN X-RAY MAT. ENV. CRED. LLRW NIR OTHER* TOTALs

i l'
ALASKA 0.3 0.9 0.1 0.1 0.2 1.6 |

'
#

ALABAM 4.0 5.6 3.6 0.8 1.7 15.7 i
ARKANSAS 2.5 4.1 4.6 2.1 0.2 20.5 34.0 |;1 ARIZONA 6.0 5.5 5.0 5.0 2.0 0.5 0. 5 5. 5 30.0 iiij g COLORADO 5.0 1.0 5.5 4.5 10.0 26.0 1

,

! i
CONNECTICUT (NP)i
CA LA COUNTY 3.0 6.0 2.0 0.0 11.0 ;

d'
. CA 0%N3E CTY 4.1 0. 7 0.3 5.1 ;

CA ST HLTH (NP)
i CA ST IND RLNS 1.5 0.7 4.8 0.1 0.0 7.1,i Ol$ OF COLUMBIA 2.0 0.0 2.0

DELAWARE 1.1 1.9 0.2 0.1 0.4 3.7i I
FLORIDA 6.0 22.0 14.0 23.0 8.0 0.0 1.0 0.0 77.0i GA STATE HEALTH 3.0 8.0 8.0 2.0 21.0 :

<

GA NAT RESOURCE 0.5 2.2 0.1 1.2 4.0HAWA!! 1.0 1.6 0.3 0.4 0.2 0.0 3.5
IOWA 3.1 3.3 0.6 0.7 0.2 0.4 8.3IDAHO 1.0 1.0 1.0 0.0 3.0 1

ILLINOIS 16.0 34.0 6.0 26.0 3.0 3.0 1.0 36.0 125.0
;

' INDIANA 1.7 4.5 0.5 1.4 2.7 0.3 0.2 0.2 11.5i FANSAS 0.8 4.5 4.0 5.0 0.0 0.0 0.0 14.3KENTUCKY 1.0 12.0 4.0 3.0 2.0 0.0 22.0LOU 151ANA 3.5 4.2 5.9 2.2 0.0 0.0 6.2 22.0
MAS $ACHUSETTS 1.9 6.8 0.3 3.0 0.2 0.2 0.8 13.2MARYLAND 2.6 4.6 3.9 1.5 0.4 0.5 1.5 15.0

. MINE 1.5 0.5 0.3 0.9 0.4 0.3 0.3 4.2| MICHIGAN 3.0 16.7 1.0 3.9 0.0 1.5 0.0 3.3 29.4! MINNESOTA 1.5 3.4 0.2 1.0 0.5 0.1 2.3 9.0i MISSOURI 2.0 5.0 1.0 0.0 0.0 8.0MIS $155!PPI 3.0 3.0 3.0 4.0 1.0 1.0 15.0MONTANA 0.2 1.5 0.5 0.2 0.0 2.4NORTH CAROLINA 3.0 10.0 5.0 5.0 1.0 2.0 26.0NORTH DAKOTA 0.6 1.7 3.0 0.1 0.0 5.4NEBRASKA 0.8 1.8 2.2 0.5 0.1 0.1 2.2 7.7 |
NEW HAFPSHIRE 0.6 1.7 0.9 1.5 0.0 0.0 1.1 5.8
NEW JERSEY (NP)

.{ NEW MEXICO 6.0 2.0 1.0 4.0 0.0 2.0 15.0NEVADA 1.0 2.0 2.0 1.0 0.0 6.0i NY STATE HEALTH 4.0 13.1 5.6 4.6 4.0 0.4 0.1 2.3 34.1NY ST. ENVIR. 1.0 3.0 2.5 11.0 0.0 17.5NY STATE LABOR 0.9 0.5 6.2 1.0 0.8 9.4NY CITY HEALTH 12.0 14.0 10.0 1.0 0.3 37.0OHIO 1.5 2.4 0.7 1.0 0.2 2.2 8.0OKLAHOM 2.1 5.3 1.2 4.2 0.1 0.2 0.1 13.2: -

OREGON 2.0 6.5 1.5 4.5 5.0 19.5 iFENN5YLVANIA 3.4 4.9 2.3 6.3 1.7 7.4 26.0PUERTO RICO 1.1 1.4 1.2 0.4 0.0 4.1 i

9

RH00E ISLAND 0.4 5.1 1.7 1.0 0.2 0.2 0.2 8.84

SOUTH CAROLINA 3.0 8.0 10.0 7.0 2.0 0.0 30.0SOUTH DAKOTA 0.1 1.0
- i

0.0 1.1TENNESSEE 8.0 13.0 8.0 2.0 0.0 31.0 '

TEXA5 31.8 24.4 22.7 2.2 23.2 104.3 ;
i

UTAH 1.0 2.0 3.0 0.5 4.5 11.0VIRGINIA 3.0 5.0 1.0 2.0 0.0 11.0 IVERMONT 0.7 09 0.2 1.5 0.1 0.2 0.4 4.0, . WASHINGTON 9.0 6.0 8.0 4.0 6.0 6.0 39.0! -

WISCON5!N 0.9 6.5 1.6 0.1 0.1 1.8 11.0
*

WEST VIRGINIA 1.3 2.3 0.1 0.4 0.1 0.2 0.1 1.0 5.5WYOMING 0.8 0.7 0.3 0.0 0.1 1.9i

176.7 310.6 180.1 145.3 23.4 37.3 7.8 156.1 1037.3

* See Table 47 for breakdown of other areas.
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f| TABLE 64

} |t RADIDACTIVE MTERIAL5 PROGRAM !

(GENERAL) I

CRCPD RAD. TOTAL * TOTAL
NRC LICN'G. MT'L. NARM A5 # LIC'$. 8 LIC'5.

,

STATE AGRMNT. STATE PROGRAM NARM AGRKNT. ISSUED INSPECTED
.

ALASKA NO C R 6
p~ ALABAM YES YES R YES 415 129

ARKANSAS YES' NO R YES 250 151:jt
ARIZONA YE5 YE5 R YES 445 1571 COLORADO YE5 YES R YE5 461 79

"

CONNECTICUT (NP) ~

CA LA COUNTY YE5 NO R L YES
lCA ORANGE CTY NO R 149 43h

CA ST HLTH (NP) 1
'

' l

}I CA ST IND RLNS NO R YE5 0 400 '

DIS OF COLUMBIA YE5 R R,L,C 13 13h,
OELAWARE YES R 20 'r FLORIDA YES YE5 R YE5 90) 259 -'
GA STATE HEALTH YES YES R YES 533 161 :'
GA kAT RESOURCE NO

i RAWA!! NO R R
,

] IICVA NO R R 56 1
IDAHO YES YE5 R YE5 122 29ILLINOIS YES R C 408 156 tINDIANA NO C R 121 55

,

KANSAS YES NO R YE5 367 82
.

,KENTUCKY YES NO R YES 311 146 '

lLOU!$1 AM YES NO R YES 604 244
,

'

M55ACHUSETTS YES C R 370 225 -

|
;j MARYLAND YES NO R YE5 419 35 '

|+ KAINE NO V N 83 0'j . MICHIGAN NO C R,N
MINNESOTA NO C R 56 0

:

M!$50VR! NO R R 116 116 ./ MI55155!PP! YES NO R YES 386 88
| PONTANA NO N

I
'

,'
NCRTH CAROLINA YE5 NO R fE5 533 200 1

,

NORTH DAKOTA YE5 NO R YE5 131 47 '

NEBRA5KA YES NO R YES 244 92 - ii
NEW HANPSHIRE YES NO R YES 91 13.

hEV JERSEY (NP) . )'
NEW MEXICO YES NO R YES 300 54 i
NEVADA YE5 h3 R YES 111 63 I

' l NY STATE HEALTH YE5 YES R YE5 1,043 176 '.|NY ST. ENVIR. YES NO| 4
|NY STATE LABOR YES YE5 R YE5 415 1|f NY CITY HEALTH YES YES R YE5 779 689 - |
l

f'
OHIO NO R R
CKLANOM NO R R 353 52

- I
'

OREGON YE5 YE5 R YES 248 SS;f FENN5YLVANIA NO R L 405
PUERTO RICO NO N
RH00E !$ LAND YE5 YES R YE5 53 19SOUTH CAROL!M YES YE5 R YE5 413 104SOUTH DAKOTA NO R L
TENNESSEE YES YES R YE5 669 213
TE1AS YE5 YES R YES 2,145 1,512
UTAH YE5 YE5 R YE5 200 63| VIRGINIA YE5 C L 132i VERMONT NO R R 18 1
WASHINGTON YE5 YES R YES 369 284
VISCON5!N NO R R
htST VIRGIN!A NO R R
VYOMING NO R R,N

30 21 30 15,264 6,239
j LA010 ACTIVE MTERIAL PROGRAM: R= REGULATORY, V=VOLUNTANY, C=CCM31%ATION, N=NONE
} MRM CONTROL: L= LICENSE, R= REGISTER, C= COMBINATION, N=NONE
I
=

I NARM regulated similar to agreement material, not applicable fcc nwagreement
state,

i

4

C
-
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USDepanment gJg7n"' S&
of Transponoton ,

Research and DOT-E 9488

[dmni fo (FIRST REVISION) APR I 31987' 5

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, Kentu'ky and shippers authorized andc
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 concrete filled steel drums (certified as
DOT Specification 7A) 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, j

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

3. HAZARDOUS M ATERIALS (Descriptor and class). Radium sources being
transported for disposal, classed as Radioactive Material. ;

i

4. PROPER SHIPPING NAME (49 CPR 172.101). Radioactive material, n.o.s., i

UN2982; and Radioactive material, special form, n.o.s., UN2974. |
|

S. REGULATION AFFECTED. 49 CFR 173.431,173.415(a).
!

6. MODES OF TRANSPORTATION nUTHORIZED. Motor vehicle.
,

7. SAFETY CONTROL MEASURES.
,

a. Each package shall be prepared in accordance with the detailed
instructions and procedures provided by the Executive Secretary of the

'

t

CRCPD which has been filed with this Office. Data demonstrating that
the packaging design meets DOT Specification 7A 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 m!111 curies of radium-226 shall be contained in :

one package. :

!

f8. 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 j

permission to use this exemption and have been provided the detailed |

instructions and procedures for use of the package. ;

!
;

L
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Continuation of DOT-E 94881st Rev. Page 2'

A list of the CRCPD members who use this exemption must be on file
with the Office of Hazardous Materials Transportation (0HMT).

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

A copy.of this exemption shall be attached to the shipping papers orc.
to the radioactive waste mainifest provided to each radioactive waste
disposal f acility.

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 CPR 172.204. The CRCPD member
or his representative shall inspt '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.

c. 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.

9. 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, 1989.

Issued at Washington, D.C.

are 1 7 too"
f y

Alan I 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

|

|
1

b -
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[,. - tscarch c.nd Specici Pro;rama Admini frati:n, DOT 5 U3.35 ~149 CFR Ch. I (11-1-35 Edition) j

{ 178.33a-9 m
g 3 3333_ s4 Trst,~ g333 Specification 2It: inaide contain- 1* gasket Each flange must be welded or (1) Pape flances described in Tab!c

ment sceel. *{ brazed to the body of the 2R vesw! 13.14.16.17.19. 20. 22. 23' 25 a r.d 26
tainer- or less. successive + produced ( Amat.178-35. 39 nt 45245. Dec. 31.1974) [ ',(a) One out c3 cach lot c, 5.000 con- per ( ANSI) Standard H16.5 or of ANSI Il1G~5'

( AW WA) Standard C207- 55. sec tion j3 y
p. r day. shall be pressure este'l to de- 10. A torque wrench ruust be used in *

and 12 inches. AWW A Starutard C207rtruction and must not burst below ti 13 38-1 (.''"~'"I'"9"I''"'" -

I mW W he e a mmM 55. Table 1. class B niay be used in270 pounds per square inch gauge (a) Each vessu must be made of k. Ing torque of no rnore than twice the cc c es presciit'ed by para-prer.sure. The container tested shall be stainless steel. malleable Iron or bram, s' J force necessary to seal the selected

complete with end assembled. or other material having equivalent t gasket. Gasket material must be capa. graph (aM2KI) of this section.

(b) Fach such 25.000 containers or physical strength and fire resistance. tsle of ulthstanding up to 149' C (300 (iii) Sizes under G inches. nomin.nl'

le.s. successively produced per day * (b) Fach vessel must meet all of the ; Fi without loss of efficiency. The p:pe si:'c. the fo!!owing tab!c with the
ft:inge, whether of fctrous or nonfer. wne configuration as illustrated inshall constitute a lot and if the test applicable requirements of 11'IO.24 (c) +

I
container -hall fai!. the lot sh:ill be re- andd) of this subchapter. Letters and rous meta!. must be constructed from AWWA C207-55. Tabic 1. clam 13. may
sected or ten additional containers numerals at least G millimeters (4 the same metal as the vessel and must be used in p; ace of paracraph (aM 2): a
nay be selected nt random and sub- inch) in height are authorizcd for the meet the dimensional and f abrication of this section.
jected to the test umMr which f ailure snarking of a vessel not exceeding 5 , s;pcifications for wel led construction'

occurred. T'icsc containers shall be centimeters (2 inches) inside diameter. r.s follows:.

Icomplete wit! en ( Amdt.178 35, 29 n145245. Dec. 31.19741
any o t te r. t s t

_ --
--s i.,. o o | ,., j nc, g, 3,,, ,,, ,

_
_ _ _

, . _ . _

w n. m ,

-

, , , , , 7, 5f ail, the entire lot must be rejectet .
c- t %, ts, c ~ l ,,,_03338,, m nu7acture. | r,,y .c.yC1 containers constituting a lot shall < c~...,.g,,,, g,,,, , , , ,

oc of like rnatcrial. size. design, con- The ends of the vessel must be fitted |
w r. , . . , ,,

,

struction* finish and qua!!ty. with r. crew -ty pe closures cr flar>ges e
, , 5 ,

*j '2 s 16<sco g l'73.34 -4 ), except that one or *.
' 3 ., 7 ,73 , ,'*

I d |; | [{torder 71. 33 nt 9974. July 1.10GG. Rede@ bot h ends of the vercl may be perma- { 3 rs 7s is m ,

nawa at 32 fat z% Acr. 5.19611 ru nt:y cle:.ed by a wrided or brazed g a] ;d] > , |, [,i ,]; { ; | j

aa . e i m ., ; ,, i

pNc.We!M w baW & v m m f 3 m ,3517 K32a-9 Lukint
(a) Dy means of printing lithograph _ |

- - - - -- - _ .1 - - _ _ .u ;au h M . !
i

~ embossing. or stamping. cach con- T AnJt.173-35. 39 Mt 45245. Dec. 31.19741 n nces prohiMed. m :n.3,-3 Corat r u c t i..n. caracity nnJt$1'r$cr must be rnarked to show:
,

g 1 3 31-3 Nmendsena- ma l.i. g.' I Amdt.178 35. 39 M: 45 m .IA c. 3; :97 g;(1) DOT-2Q.
(2) Name or symbol of perroa (a) The inside diameter of the vercl 4a n: 2435. Jan.13. nG5 as amended at to (a) Conttiiner inur.t be constructed in

making the mark specified in para- rnay not exceed 30 centimeters (12 rrt <4327. Sept. :G.1973) accordance with the f o!!owing tabic:
graph (aKI) of this section. Syrnbot. if inches) exclusive of flanges for han- ;

S wrificatm, n 2S poly ethylencE ILadilng or fastering devices and mustused, must be registered with the Di- !
have wall thickness and lergth in ac. ;. container.

;
_

,rector, OIIMT.
cordance with the followinK: ( Amdt.178-79. 49 Mt 24W2. June 14.1984) y*g,* NN sp "[7"* N ss

I AmdL 175-40. 41 M138181. S"Pt 9 1975j ,aw (pc.m,,,,
i# 17DM (. nerad requircrnents. proes;*

. _ _ , _ . _ _ _ . _ _ - . - - -- 9,n ,n.,,,,nu,,-
(a) Comp!!ance is required in all de._ _ , wm .

- - - - .--w. --

u.r.,,o -== ner N * ca,*- s , ,,'a-u'a
,, ta!IS-_

T " * * * 23 5 34 5 aes mc, m
'""*'* - -

' (b) Removable head containers are '5- '+ Mrs asa~s
_ _ _ _ _ _ _ - - - -

30 32 ocs 'sis u not authorized.
, 3 %, rs eu w e.enw r- cad u M* *0 8'r" - ss I sa ars I ,

; 3, _
._

., ,y

,, ,, % e5
-

g (c) Each container slu:.t be capable ! I
of uithstanding the p?rformance test * Me a.3 cm ** e t* <a. 4. ~< ie.9

_ _.
prescribed in 5171L35 -5 without fail. ""*"*'"'"""*4~ ~ ~ - ~

Urc. (b) Mar king; ICach container rnust t,c
I Amdt.178 35. 39 Fit 45245. rkc. 31.11941

" " "I 2 "T J""" 3 4. 8 9E 13 3 '"""3"C n l IF Inas ked wit h finm c. a.id

threnos must be luted with su appro- 1 in riv to shw*

5I M 38-1 C3mure A rices. priate non hardening cc npound which "IR3'? Materint re.:u rcment.. 1) DOT b..
(a) F.ach clos' ire device mttst be as '2) Na're or symbol of pc7 93

gg g ..
must be capabic of withstanding up to *' "t1 tainers sh-d! be made of a
149' C. (300* F) withcM foss of efff- P I I;"3ic resin v.hi':h has not been making the mark specified in para.

(1) rew. type cap or plug; number c!cncy. Tightening torque must be used previously. Regrind from the graph (b)(1) of this section. Symbol. if.

of threads per inch must not be less adequate to maintain Icah Ohtners Wne pWIuction procc ;s may be usad. "#*cd. rnust be registered with the Di-
than United States standar d pipe with the speef fic luting cornpound. G T-
threads and must have suf f fefent
ten;;th of thread to engage at len .1 5 & An opening may ha closed by a ( Ar.dt.178 79,19 y;t ;M 32. June 14. m- (3 3 Wnt h and > car of m:nnif ictmc~
threads when securely (Whtened. Pipe securely bolted flange ar,d leak-tirbt (4) Minimum cc pacity.

36 37
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g 49 CFR Ch. I (11-1-85 Editirn) Rmrch end Spaial Programs Adrninistration, DOT 173.24

urn!cr Subpart Il of Part 107 of t his of the next rrtest with the specifica. (1) Each specification contafncr tring suit ab!< and appropriate tech-
titic unicu that person is t tic Imider tion identification "4BN" near the ex. must be rnarked as fo!!ows:

.f ' .. and m u W nent.(f) Irr an u nobst ruct unt area wit hof or a part v to t he exempt nin. censdion marking. I.;" kutir tt: rn.it er ial arui ront ent.s
(le) !! an cirniption aull.or i/.cr the (c) Af ter Octol>cr 1. 198 4. c> linders Ictters arul rumicrats MentW N t!m

rif ficant (hern%it if n rc will be
,

Im m sig.use of a packaging f or the shipmerit or manuf act ured for use under exemp. container specificatiott
(e.g.. DOT d1A ical or galvanic re wt h

trare portation of a hazardous rnatcrial tions DO T E 6668 or E-8401 rnay t,c DOT- 17 E-30 llIT. DOT- 73(; pj )~
3M""n noY of the s na t cr iats m the

i
'

by any person or class of persons other continued in use, and must be marked ! 178 O-2 of t his subchapter.
"'

( (iD The name and address or s3 mbolthan or in addition to t!1e holder of "DOT-4 LX X X Y Y' (XXX to be r e. (6) Closures shall be adequate toof person making the mark specified1the exemption. t hat person or a placed by the service pressure. YY to
member of that clas.s of persorts may be replaced by the !ctters "AL' . if ap. in paragraph (c)(1)(i) of this section. pm ent inadwrtent leakanc of the

nse t he nckaging for the purposes au- plicable) in comphance with Specifica. Symbol let ters, if used, must be regis. conterats urufer normal condit mns jnci
thorized in the exemption subject to tion 4L (1178.57 of this subchapter) { tered with the Director. O!!MT. Du- dent to tran:,portahon Gasketed clo.,

the terms s.pecified therein. lloucrcr. on or before January 1 1936. The plicate symbols are not authorized. sures shah be fitted with ca:.kets of ef.
(iii) The markings rnust be stamped. hczent material w hich u d! riot be detc

,

)pno person inay us( a packaging under " DOT- 4 LXXXY Y' must appear in
e bossed burned, printed. or ot her. Insrated by the contents of the con.the auttiority of this paragraph un'ess proximity to other required specifica-
ylse marked on the packaging to pro. I "I n c i-

ihr maintains a copy of the exernptiori tion markings.
j tide adequate accessi5jihy, permanen. (7)Nads s t a pics and ot! -at each f acility w here the packagmg is

(49 1 C. ISO 1804 1808. 49 CI'It 1.53 { cy, and contrast so US to be readily ap dMices shaU not p'rotr ude ir ! rbeing used in conricction wit h the
shi; rnent or t ransportation of the haz. } parent and uriderstood. terior of the outer k " "II.

( Amat.173 3. 33 IR 14921. Oct. 4 pot. u i (iv) thiless otherwise specified !c t. ruarmer as to bc .; "ardous rnatcrial concerned. Copics of

rieruptions may be obtainc$1 frorn the , f f" " 3 ters at ! numerals ruust he at Icas ,, u re'
, '- (8) The nat ure and thi< kne of tl -

Apr.15.197G. Amdt.173-152. 47 fit 13Pli; f;Of fice of Ilazardous Materials Trans- M ,ackagirig w!iich does not comply
packagim , hah be['uch thatportat ion. U R Department of Trans~ f'-Apr.1.1982. 47 l'It 26C33. June 21.1%s2 ullh the apphcable specification listed duririg t ran: por t - +portation. Washington, D C. 20590, At- Annit. 173-16. 48 I'11 M460. Net 1. 198'::

ten' ion: Docket Section. Amat.173176. 4917t 24639. June 14. M*:4; in Parts 178 and 179 of this subchap- any heat ing !!kel> to decrcitse the
Arndt. 173 -120. 49 Ilt 42735. Oct. 24.19341 ter must trot be ma ~ked to indicat cl ir

t Amat. D3 93. 41 Fh 347R. Jan 23.1976..v | such compliance (see i 178 0 ' -
stabihty of t he contents.

N" W m cmlrc.'

amcwled tn Amat. 173 121. 43 Vit 4tm43
i 179.1 of this subchapter)' low cathon

C 17321 Stan tard req uire ment * far all p
) o "U4 cne used in!(2) Steel used shall be .IE # pukages.

*

c minercial quality st ect. Stain! css' "O mcMaMes inu -t be of
N !!3 *1 I*rn iously mutimrised pukaging. (a) Each package used for shipping UM ith the ladmg and

<a1 Win se the regulations specify hazardous materials under this sub- cpen hearth, electric. basic ox3 nen, or na u nu abic to an extent
Specification 34 polyethylene drums, a chapter shall be so designed and con _ rnHar quality 2 tecls ar e accept - tW a %u

" ""I d "*l3 "I SPTHicstructed, and its contents so limited. 5j comply with the followm, d gauges durmg tr am port tion. handhng or re-polyethylene drum manuf actured and , g: gg
marked'in accordance with a DOT cx. that under conditions normally inci.

emption may be used if the polyethyl. dent to transportation:
--- (2) Each polyet h 1 -, "

g,7a' "*
ene drum conforms to Specification 34 (1) There will be no significant re. c,.y .

required by 1178.19-6(aK2) of this sub. environment;
~-

Z,'*"' receptacle a hich

except for the specification marking lease of the hazardous materials to the mn ardous snatcrials n t c f
- - -

uithstandmg without fail
'

chapter and the drum is !cgibly (2) The effectiveness of the packag- y --
-- E part ("Procedure for stin rn c

oro46 cow 6 cedure pecified in A -
,

marked "DOT .s 1" in characters at ing will not be substantintly reduced; uf
Irast one half inch ,n height in a loca- and is - - o w.o o Compatibility and Itate fP "i
tion near the exemption marking. (3) There will be rio mixture of gases ( y- oows com in Polyethylene Pack

or vapors hi the package which confd. f o cW oman ecpt3p;c3~)'and 11 -
( b) !1t eserv ed) [ $ perrneation of ha i la j(c) Atter July 2,1982. a scamicss alu. through any credible spontaneous in- ! "-

minuru cylinder rnanuf actured in con. crease of heat or pressure, or through [ M o cm cor4 through or into tl polyeth31cnec cm onN' packagiv m- m notform nice with nnd for use un ler DOT an explosion. significantly reduce the { Q ,0$ exceed UE f olh%. [~ mayexemption E G498. E 7042. E 8107. E c!f ectiveness of the packaging. a

83G4. or E 8422. may be continued in (b) Materials for which detailed 25 oo c oin til (15 p reem i '" "~
use if marked before or at the time of specifications for packagirig are nct ]- oo''s'w c om the definit

1 om uno1he nest retest with the specification set forth in this part must be securely this subch tr
f

'- -

otherI i
"'

identihration "3 A1/ im m ediately packaged in strong, tight packagas
ainn e the exemption number, or t he meeting the requirements of this sec. ( (3) Lumber used shall be well sea. jected t rn r: r ! "
DUT mar k (i.e.. DOT 3 A L 18001 is t ion, g soned. commer cia!!y dry and f r ee 18 C. ( GCF. ) for 180 d
added in pr oximity to t he exemption (c) Packaging used for the shipment g from decay. loose knats, knots that ance wit h Test Method *

of hazardous materials under this sub- would interfere with nailing, and (ii) 0'5 percent for materiah meetingrnarking.
rd) Cy linders (spheres) m an u f ac- chapter shall. untens otherwisc speci- ot!" " defects that would materially t he de finit ion of " P"h"" '"""h"E 8 0

tured and rnarked DOT-E 0610 Id 'r hed or exempted therein, meet a!! of { iczen the strength. p
(4) Wel fing and braz ng sha!! be per. ot t er [, . "' "

to January 1.1983, may be continued the follo xing design and cons.truction $ r te

in uw if marked before or at the time criteria: formed in a workminfike manner jected to a temperature nE lot,

,
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STATE OF NEVADA

DEoARTMENT OF HUMAN RESOURCES
HE ALTH OlvisiO't

RADIOLOGIC AL HEALTH SECTION

505 East King Street, Roon1202

RICH ARD H BRYAN ggpt' GRtE PE N T RCG

Ga.e wr (702) 885 5394 p,,,c ror

Memorandum

DATE: March 9, 1987

TO: Low Level Radioactive Waste Generators or Other
Interested Parties

FROM: Stanley R. Marshall, Supervisor, [ &4 )
Radiological Health Section

S UBJ ECT: REQUIREMENTS TO USE THE ROCKY MOUNTIAN COMPACT REGIONAL
FACILITY NEAR BEATTY, NEVADA

This information is a revised summary of the requirements to ship low-
level radioactive 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
1

II. Nevada Public Service Commission Carrier Permit |

l

III. Facility Operator Requirementjg |
l

IV. Surcharges

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

1
l

I. Nevada Site User Permit

A user permit must be obtained from the Nevada Division of Health j

prior to shipment of radioactive waste to the regional facility
near Beatty, Nevada. A broker who takes responsibility for ship-
ment of low-level radioactive waste from a generator or a genera-
tor who ships low-level waste to the Baatty site without relin-
quishing 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 3
to:

Radiological Health Section
Nevada Division of Health
505 E. King Street
Carson City, NV 89710
(702) 885-5394

b. Indemnification Agreement

A notarized letter must be submitted which will commit the
applicant to indemnify and hold harmless the Nevada Health
Division and State of Nevada and to comply with all federal
and strte 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 radioactive 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 3
Safety, telephone: (717) 797-2163 or Stan Marshall, Nevada Division of
Health, telephone (702) 685-5394.

c. Annual Permit F;ee

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 S3,396.00 |

Less than 1,000 cubic feet from 5500.00 i
outside the Rocky Mountain Compact |

Less than 1,000 cubic feet from S100.00 i

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 paymer t may be obtained by contacting the Nevada
Division of Health or U.S. Ecology, Inc. I

,

t

II. Nevada Public Service Commission Carrier Permit I

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

.'ransportation Division .

levada State Public Service Commission i
505 E. King Street

,

Carson City, Nevada 89710 i

Telephone: (702) 885-4117 al
fee $10.00 W

!

Any carrier is also required to notify the Nevada State Highway
patrol no less than 4 hours nor greater than 48 hours prior to i

entry into Nevada. |

|
i

The telephor e number for the 24-hour dispatch of ficer are as
follows:

(702) 885-5300 ;

.. _ - ._. - _ _ . -_- .-. _ _ _ _ --
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.

III. Regional Facility _ Operator Requirements

The regional facility operator may be contacted as follows:
.

U.S. Ecology, Inc. - Corporate
P.O. Box 7246
Louisville, KY 40207 f
Telephone: (502) 426-7160

U.S. Ecology, Inc. - Site
P.O. Box 578
Beatty, NV 89003 ,

Telephone: (702) 553-2203

The facility operator should be contacted to obtain specific
information concerning disposal requirements including allowable -

waste forms and concentrations, shipping documentation require-
ments, etc.

IV. Surcharges

You are 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
shipping 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.

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

The Low-Level Radioactive Waste Policy Amendments 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 er continue
use of the site when the total waste volume to be received at the
site reaches 190,000 cubic feet for the year. .g

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

SMikf;d2
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APPLTCTsTTON FOR STTE PERMTT.

This application is for a permit to one f. h e State site near nea t t y ,
Nevada for disponal of radioactive wanto. Provisions requiring all
persons shipping radioactive waste to the site to obtain a permit are
contained in chapter NAC 459 of Nevada Regulations for Radiation
Control. Mail this application i n du pl i.ca te to: Radiological Health-

Section, Nevada Division of Health, 505 East King Street, Carson City,
Nevada 09710.

3

1. NAMP. AND STuBRT OP APPLTCANT. 2. STREET ADDRESS AT WilICll RADIO-
(Institution, firm, hospital, ACTIVE WASTE IS STORED. (If
person, etc.) different from 1).

3. NAME, ADDRESS AND TELEPHONE NUMBER 4. NAME, ADDRESS AND' TELEPHONE
OF THE CHIEF EXECUTIVE OF THE NUMBER OF THE PERSON
COMPANY OR INSTITUTION, RMSPOUS1BLE FOR RADTATTON

SAFRTY.

5. INDICATF WlHCTHMR TRANSPORT WILL 6. 1NDICATM WHETHER THE
DE BY COMMON CARRIER, CONTRACT RADTOACTTVE WASTE SHIPMENT
CARRIER OR PRIVATE CARRIER AND WILL BR SENT'THROUGH A
GIVE THEIR NAME AND ADDRESS. BROKER. J F SO, G IVE TH' (

t)AMM AND ADDRRSS.

CERTTPTCATM

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 be packaged in accordance with: the
regulations of the U.S. Department of Transportation, 49 CPR Parts
100-199; the applicable regulations of the U.S. Nuclear Regulatory
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, absorbed or otherwise.
(b) requires that solidified liquid waste he absolutely dry. They are
aware that violations of any of the above provisions may result in -

refusal of acceptance of the shipment at the site, or the requirement h
of over-packing of the shipment and removal from the site or suspension
or revocation of the user permit.

NAMM P A P P LIC A llT

BY:
----

__
__

j

DATE: TITLE: '

_

< _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

-
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SAMPLE LETTER AGREFMENT

'

(Comoany 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 radioactive waste

'

to the Beatty, Nevada disposal site:

l. Contract with Nevada Inspection Services, Inc., to carry out the
functions of the third party inspection system and to pay for such
services directly to Nevada Inspection Services, Inc.; and

2. 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 radioactive material or waste to the
Beatty site regardleas of any prior inspection by Nevada
Inspection Services, Inc.; and

3. Comply with all Federal and State Regulations relating to the
transpcrtation of radioactive waste.- 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).

Date
(Must be sworn before Signature of Person Authorized to
a Notary Public) Sign on Behalf of the Company (or

institution)

Typed Name of Signatory

b

<
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ROUTING AND TRANSMITTAL SUP 9/16/87

itk (Nemo, onice symbed, room number, In6tiele Dete
Wenas. Anency/ Post)

John Austin3,

2.

3.

L i

S.

W File Note end Retum

Approval For Cleerence Per Conversation

X As Requested For Correction Propero Reply
'

Circulate D For Your information See Me _

Comment investigate Signature
_

Coordination Justify

""A" Enclosed 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

|

00 NOT wee tMs form as a RECORD of approvels, concurrences, esposals,
clearances, and sim6ter actions

FR004: (Name, org, symbol, Agency / Post) Room No.--Bldg.
N3626/FPB

William Cloe - f m No.
202/523-9296 i

8888-888 OPfl0NAL Fonte 41 (Rev. 7.76)
,A 1. G.".o. 19n.241 530/30$o ,P**g g g a*
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Definitions
,

The definitions of occupational injuries and illnesses Lost workdays-away from work are the number of
and lost workdays are from RecordAreping Guidelines for workdays (consecutive or not) on which the employee
Occupational injuries and lilnesses. would have worked but could not because of occupa-

tional injury or illness.

Recordable occupationalinjuries and illnesses are: Lost workdays-restricted work activity are the number
1. Occupational deaths, regardless of the time be- of workdays (consecutive or not) on which, because of

tween injury and death, or the length of the illness; or injury or illness:
2. Nonfatal occupational illnesses; or 1. The employee was assigned to another job on a
3. Nonfatal occupational injuries which involve one temporary basis; or

or more of the following: Loss of consciousness, restric- 2. The employee worked at a permanent job less than
tion of work or motion, transfer to another job, or full time; or
medical treatment (other than first ald). 3. The employee worked at a permanently assigned

job but could not perform all duties normally connected
Occupationalinjury is any injury such as a cut, fracture, with it.
sprain, amputation, etc., which results from a work ac-
cident or from exposure involving a single incident in
the work environment. The numb'er of days away from work or days of

restricted work activity does not include the day of in.
Occupational illness is any abnormal condi6 ion or jury or onset of illness or any days on which the
disorder, other than one resulting from an occupational employee would not have worked even though able to
injury, caused by exposure to environmental factors work,
associated with employment. It includes acute and
chronic illnesses or disease which may be caused by in- Incidence rates represent the number of injuries and/or
halation, absorption, ingestion, or direct contact. illnesses or lost workdays per 100 full-time workers and

were calculated as: (N/EH) X 200,000 where:
Lost workday cases are cases which involve days away
from work, or days of restricted work activity, or both.

l. Lost workday cases involving days away from N = number of injuries andfor illnesses or lost
work are those cases which result in days away from workdays.
work, or a combination of days away from work and EH = total hours worked by all employees
days of restricted work activity. during calendar year.

2. Lost workday cases involving restricted work ac. 200,000 = base for |00 full time equivalent work-
tivity are those cases which result in restricted work ac- ers (working 40 hours per week,50 weeks
tivity only, per year).

I
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TaNe 1. Occv;4tional injury and innese incidence rates by trM$vetry, $M4 and 1965 '

inessence rates per 100 fus.trne worters '
1965

arv, val l''' N0'#'I*3C**''g TotW Lost
*'Y ' code' ._ 7 *9' . cases.

W ay e lost8 ,,g g, ,,
ww- cases worsdays

(thousands) *

|1985 1964 1968- 1964 19851984 1965 1964

l 8, 60, 3 |36 .3l u.80 79 37 .3 69,,,n,e aea

| 11.4 61 5.7 59 56 90.7 91.3AgnuAse, forestry, and fistung ' _ . . _ . . . 955 2 12 0

Agncuturel production ' . . . _ . . . . . 0142 na 13 5 12 7 68 62 67 65 100 4 95 6
Agncurtwal services . 0703 n a. 10 2 10.1 51 53 50 40 73 6 66 6
Foretty . . _. . . _ . . . . 0600 n a. 14 1 11.1 84 57 57 54 166 1 97 5
harang. hunting, and Wapping .. _. . . . . . . 0900 na 61 4.1 38 25 2.1 10 115 5 78 7

Mnng ' . . . . . . _ ..._ 930 0 97 84 53 48 43 36 160 2 145.3

Metal mnng * . .... ... . . .. . . . . . . 1000 46 8 6.3 61 35 33 27 2.7 97.4 113 5
Antrracvte trurung * .... .. .... ... . . ... . . . . . . 1100 24 7.1 67 63 7.0 8 15 281.4 445 8
B4urrenous coal and hgnne mrung ' 1200 164 7 7.1 66 55 5.1 1.4 15 192 3 199 2

04 and gas ertaction _.. . . . . . . 1300 5852 11 8 10.1 60 53 59 48 173,1 1438
Crude petro 6eum and naturel gas . 1310 na 30 2.7 14 13 16 1.4 34.4 25 8
Natural pas ineds .. _ . . . . 1320 n a. 34 46 1.2 1.7 2.1 29 32 2 46 6
Od and gas feed sennces .- 1380 328 9 18 2 158 93 84 89 7.4 273 2 2317

Nonmetanic rranera!s. escept tws * . 1400 1105 40 39 2.7 26 12 1.3 73 2 87.3

Construction .. . . . . . . . . . _ . . . . . . 4.687 0 15 5 15 2 69 68 86 84 128.1 128 9

General tudog contractors 1500 1.251 3 154 152 69 68 85 84 121.3 120 4
Aes4ent>al tuding constructen .. . . . 1520 617 6 12 6 12 3 63 62 62 62 111.1 107.8

C*erawe tunders ... . . 1530 59 2 11 5 92 58 41 5. 7 5.1 74 8 63 5
Nonrewdential twideg construction . 1540 574 5 16 9 18 7 7.7 78 11 2 10 9 1372 138 8

Heavy constrwtion contractors .. 1600 781 0 14 9 14 5 64 63 85 81 131 7 127.3
Hy%sy and st est constnecton .. 1610 256 8 14 6 13 6 63 61 82 76 133 3 117 2
Heavy constructon. encept h9heny . 1620 522 3 15 1 14 8 64 64 86 84 131 0 132 2

Spece tade contra:1 ors . - 1700 26541 15 8 15 4 7.1 70 87 44 130.1 133 3
Plumteng. heatry an cort $torung _ 1710 611 0 16 4 157 63 63 10 1 94 1081 112 3
Par $ng, paper hangmg decersing _ 1720 162 2 10 3 93 55 50 49 43 127.3 123 2
Enocincal wort .. 1730 4898 14 4 14 3 55 55 89 88 87.5 94 0
Mascrvy, stonewort, and plastenng . 1740 4271 17 3 16 6 46 80 87 07 154 2 1508

1750 1592 14 9 13 5 78 75 7.1 60 131 5 1427Cagentenne and noonng .. _

.]. .Roofng and sheet metal wort . 1760 195 6 21 4 191 11 6 10 5 90 86 2488 218 5
cm,e;e wo,s _ 1770 na 14 6 iS 9 72 85 7. 7.3 126 5 ili e

Wstor was onibng ~. 1780 ma 12 9 13 4 74 89 54 64 142 7 117.7
Misce 6antous scociti trade

contractors .. 1790 ma 15 0 16 5 72 75 86 90 1418 153 t

Manutsetunne - _ 191140 10 6 104 47 46 59 58 77 9 60 2

DuraNe goods - 11.518 0 11.1 10 9 48 47 63 62 79 9 82 0

Lumber and wood pro @ets . 2400 700 3 19 6 18 5 99 93 97 92 172 0 1714
i Loggmg cows and loggeg

contractors - 2410 62 7 21 7 20 0 13 9 12 2 7.7 76 320 1 317 2

Sawmas and ptanng -s . 2420 1958 18 9 17 8 98 92 91 64 174 4 1699
s.wes soar.,g -s.

geners) ...-... . . . . . . . . . - I 2421 161 3 18 4 17 5 97 93 86 81 175 3 1783
Hardwood omenson and Moonng .. l 2426 31 1 20 4 17 8 92 77 11 2 88 154 2 1038
Spece prooset sawmts. m o c .. I 2429 na 28 8 | 19 2 96 467 6

I
I

M* work, pW and structual { j
memters . _ . . - .| 2430 231 3 18 1 17 7 85 84 85 93 135 2 1404
Mewors . 2431 89 0 19 9 17 9 | 85 76 11 3 to3 137 1 1339
Wood lutchen cabeets | 2434 61 2 17 8 17 6 i 87 83 00 92 1256 1199 |

Hardwcod veneer and pWood .I 2435 22 8 16 2 15 6 | 68 63 94 93 1125 1231 |'

So%ood veneer and pWood - | 2436 i 37 5 11 4 13 0 1 64 77 50 53 134 7 154 3
Structural wood momete s. n a c .. 1 2439 ma 27 5 28 5 |146 15 9 12 9 12 6 185 1 2226

I

| $00 92 81 76 172 4 152 2Wood contaners - 2440 41 3 18 0 1 16 9
Na4ed wood tcats and a%ca . ., 2441 ma 18 2 ' 18 3 101 99 61 143 2 1379

{84Woc 4 penets and sacs . .| 2448 ! na '88 ( 17 4 10 8 97 j 40 76 197 4 158 7,

1 i

See footrotes at ord of tatue
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TaNo 1. Occupational injury and lanees incidence ratet by industry,1H4 and 1HS ' -Cont 6nued

inc4ence rates pe 100 fun-trne worses *
1985 --

annual Lost Nontatal cases
IfkklifY ' s average , worsday othout lostg.- es-s - days

(thousaMs) *
1964 1985 1964 1965 1964 1985 1964 1985

Ho@ng and other evestment o'hces .. 6700 160.7 22 08 13 16 7-

Houng othces - . . . . . - . . . _ . . 6710 ma 21 9 13 16 3.

M4sceaaneous rwestng . - 6790 na 30 8 22. - -

Sersees .- . - . . . 21,421.1 52 54 25 26 27 28 41.1 45 4

Hoteis and other kepng paces .. - 7000 1,334 4 98 10 0 41 43 57 58 63 4 64 1
Hotees. motess. and tounst courts . 7010 1.293 0 to0 10 2 42 44 58 50 65 1 64.7

Personal sorwces - . . . _ . . . . . . 7200 1.056 3 29 29 15 1.5 14 15 24 7 28 4
Laundry, cisanog. and gument

sernces .. _..~. 7210 379 7 52 54 26 28 25 26 42 9 57 6

Busness serwces .. ..._.-..._ 7300 4.452 0 49 47 22 22 26 25 39 2 46 6
Serwces to tuongs .... ..... 7340 652 0 79 7.0 39 34 40 36 63 4 46 i
Personnel suppty serwces -
Camputer and data processog '..._.

7360 915 9 8.1 90 3.7 41 44 50 51.3 61 8

M scenaneova bummess serwces .
_ 7370 540 0 14 1.1 6 .5 .7 8 96 9.1 |

serwees .
7390 1.870 6 45 42 20 20 2.5 2.1 41 0 61 2 -

Auto repas, sorwces, and garages . 7500 729 6 69 65 32 32 3. 7 33 52 6 51 5
Autormtrve renta:s. weout Onvers .. 7510 151 9 7.3 44 38 45 35 38 63 6 73 7
Automobde partung ._. _ 7520 m a. 3. 7 35 1.7 1.7 20 18 29 7 20 2
Automotrve ropes shops .. 75N 447.1 14 64 33 30 41 34 53 2 49 3
Autometrve serwces, escept repar .. 7540 ma 44 50 1.9 25 25 26 40 2 37 6

Mweneneo'us repas serwces .
- 7600 322 4 82 79 40 40 42 39 68 6 69 4

Enoctncal repas shops . - 7620 102 2 62 54 30 28 31 25 55 8 44 5
Macehaneoss repar shops .. 7690 ma 10.1 10 0 49 49 52 50 82 3 90 4

Motion pictures . 7600 218 0 4.1 41 1.7 10 24 26 30 7 31 7
Moton picture proouction and

,

serwces . 7810 100 5 54 46 22 19 32 27 39 4 40 2
Moton pcture theaters .. 7830 1065 36 10 26 20 8. + -

Amusement and recreaton sorwces . 75Kio 838 5 90 02 39 35 51 46 52 0 51 2
Boehn0 and terd estateshrnents - 7930 na 50 28 27 13 23 1.5 40 3 26 1
M,scocaneous unusement. recreabonaJ

sereces - 7990 na 84 83 35 34 48 49 44 6 46 9
,a

Hes'th sorwces . 8000 6.309 5 63 7.1 33 36 29 35 57.1 63 2
O* ices of ostecc.athic physseians . 8030 ma 6 O O O.

Nurseg and personal cwe facetes . 6050 12101 11 6 13 3 65 7.3 5.1 60 121 3 1364
Hoseta's . 6060 29986 73 81 34 39 35 4.1 62 6 67 9,

e
Legalserw:es' - 9100 629 2 5 6 2 3 2 3 53 73 |

1
Educotonal sereces * Jo 1.343 8 33 34 13 14 20 20 21 7 22 6. |

Coneges and unrvers,tes . J20 832 7 39 41 16 16 23 25 26 9 25 7 |
Utvanes and informaton centers . 6230 na 15 9 6

'86.

Scoal sereces . . . . _ . . . 6300 1.344 0 53 60 25 26 28 33 39 1 450
Indrycual and tamdv seryces - 6320 261 7 37 48 21 25 16 23 41 2 50 3
Joe trarung and rotated sewes . 6330 208 5 83 81 36 33 47 40 41 9 453
Rescent41 cwe . 8360 2918 84 85 38 42 44 44 62 8 78 3
Scval sorwces. n e c 6390 na 46 46 22 21 25 26 33 9 30 7

Museurrs, botanical, rook 9 cal groens 6400 42 2 63 60 27 27 35 33 40 0 39 3
Museums and wi gawnes 64to na 42 30 20 19 22 19 25 2 26 6
Botanical eM too cy;4r garoons . 6420 na 15 0 15 3 60 61 80 92 102 5 92 7

M scocaneous sern:es . 8900 1.221 3 14 17 8 .7 8 10 90 83
Ervneenng and rcPvtectural

sennces . 8910 6676 19 22 8 9 1.1 13 11 5 10 5
Nccomewrc4al resevem orgamzahons 8920 til 4 25 26 12 12 13 14 16 5 13 0
Accounhng setng and boonkeepeg . 8930 4128 3 5 2 3 2 .3 33 33

To mentae compratmy with the rest of the senes. a stat: steal reethod ' Tota's for eesone and 2. and 3-dyt SC co3es inctuoe data ter
eas used for generateg the est< nates to represent the sman non'um scustnes not shown separato8y
employers e now nsa rwkstres who were not surveyed tcr 1964 The
ethmahng groc etre twoNed averNpng the data reported ty smas ' Standa1|f his#W CassAsW Ma'ivai.1972 Editon,1977
empeyers for ine 1980. t 981 and 1982 surveys S@psoment
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' Engenyment b ogressed as e enrnand everage end Q derwed pnmorty ' incuses tetebeos me=== of tourdng. the deerence bem the

trorn the SLS State Cweent Engdoymerd Smence prograrn Annual everage total are the sum of the retes eor Icet workday cases and nonfetal cesee

|
orgtoyment tar sie arcnAse, toreery, and sehng dmoon se e conweerta of wthout lost workdeye may not re%ct the fatewy rate.

|
orgtoyment date for armArei prahacean (Sco 01 and 02) se opened

' trom rio Annual Survey of AraW kwanee and lenseems and errsdoy- ' EscAades farms with fewer then 11 ensdoyees

mort date Ior spoustwel services (SIC 07); toreety (SC 00), and hehng.
hunerg, and tem (SC 00) es omened from State unorgtoyment ' Data cordormne to OSHA devvtone for ensdoyers e the rwned
neurance progrens. restry and for mnng operators e coel, metal, and nonmetal mrung more

i

I pron $ed t) BLS by the Federal Rodroad Admnstraton, U S Depart.
' irodence retos represent tw rweer of W and anesses per 100 mord of Transporteten and the lane Sa'ety and Heefth Admnstraten, U S.

tul eme workers and were cakMeted es. (N/EH) X 200.000 where. Deperimert of Labor. Independerd mnng contractors are encused kom the
coat, motel, and nonmetal mnng nketnee.

N = nunter of r$see arid kneseos or loot
morndere ' incadence rete less than 0.06

EH = total hourt worked by es ergtoyees osrie
to cohender year nt = date not evadetde.

200,000 = bene tot 100 he tree workers tunrig 40 n e c. = not elsewhere cieserfed.
hours per week,50 weeks per year). NOTE: Deehes recate that dote do not meet pthheation gucehnes

Because of rourdng, components may not add to totate.

I

,

|
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Teb6e 6. Number of occupational injuries and mneeee6 by industry, IM5.

inpres and messes Wres unesses
r- -

Awage# '9' Lost#'9'
,LtetLost lost Total lootSIC total lost Tetal

3,, ,m., . code, cases worways cases workdays cases worusyg,

(thce per loot (1W per k'ist (th per h301
-we,-- ,w. , saw -wa,

,,,d,,,, , , , , , , , ,
CaH Case Case

Pmsie sector 8 . . _ . . . .] 5.507.2 2.537 0 18 5.381 7 2.464 7 18 1256 52 3 22_ _

Ame. io,e.,r. and
osNng'. . . 91.7 46 1 10 48 3 45 2 16 34 1.0 10

Agneurtural producton 8 _. 0142 53 2 25 9 15 51.1 25 3 16 20 6 11

Agnevrtural serwces .. . . . . 0700 36 4 19 1 16 35.1 18 7 17 12 .4 10

Forestry . 0800 16 8 17 10 $ if .1 0 6

FraNng. Nntrg. and trapping . 0900 5 .3 31 5 3 32 O O 7

Mrung. ..._.. . 78 0 44 3 30 76 9 43 9 30 1.0 5 20

Metal mrong ' .. .. ... - 1000 22 12 34 2.1 1.1 36 .1 .1 19

Anthracte mrung ' .. - 1100 2 .1 64 2 .1 64 0 0 64

Ew.rrwnous coal and honne
mrang * .. 1200 11.2 86 39 10 0 85 39 3 .1 22

Oil and gas ortracton . 1300 59 1 30 0 27 54 6 30.7 27 6 2 19

Nonmeta*c rrunera!s. etcept
We * . 1400 52 35 33 5.1 35 33 .1 () 17

Constructen .. 613 3 275 0 19 6064 2728 19 66 23 14

General tuk$ng contractors .. 1500 1596 71.7 16 158.1 71.1 18 14 6 16

Heavy corstructon coniractors . 1600 105 7 45 6 to 1039 45 3 20 18 5 8

Specel trnoe contrnetors - - t700 346 0 157.5 t9 344 6 1563 19 34 12 15

Manu'actunng .. . . . . . . 1.937 6 6 *.1 17 1,665 2 6251 17 72 3 31 9 24

DuraNo goods .. 1.226 8 531.2 17 1,182 5 5124 17 44 2 it 8 24

Lumter and wood pro $xts .. - 2400 121 3 61 0 10 119 4 60.1 14 19 .9 23

Fumiture and firtures ..... ... 2500 69 7 29 3 16 67 9 29 4 16 10 .9 23

Stone, ciay. and glass pro $xts .- . . . . . . 3200 81 0 39 0 19 79 0 34 1 19 10 0 25

Pnma'y metal industnes . 3300 102 2 46 6 20 99 7 45 8 20 28 4 26

Faencated metaJ prockacts . 3400 234 7 99 0 16 227 4 95 8 16 7.3 31 21

MacNnery. except eteetncal . . . . _ . . 3530 102 2 48 3 17 94 5 46 3 17 37 20 22

Decirc ard ewetroruc ocupment 3600 1383 57 6 17 129 4 53 7 17 89 30 25

Transwaton equipment - 3700 179 1 76 8 il 171 2 75 5 10 79 33 25

Instruments and retaied prockeets .. 3600 36 4 15 2 17 34 1 14 1 17 22 10 27

uvenaneous marvactunng
r W stnes. 3900 33 3 14 2 it 31 9 13 6 17 1.3 .5 22

NonduraNo poods . . . - - . . 7100 325 9 14 682 7 312 7 17 28.1 13 2 23

.

Food and kindred prowets . 2000 258 4 125 9 17 244 4 119 0 17 14 0 80 20

Tot 4cco manuf actures .. . - 2100 44 18 17 44 18 17 0 () 23

TertAo mdl procketts - 2200 50 0 20 4 19 el 7 19 9 it 12 5 44

Appare and other tert 4 products . 2300 66 4 26 1 17 64 2 25 1 16 23 1.0 30

Paper and 6%ed products 2600 70 3 32 2 20 68 9 31.7 20 13 6 26

Pnntng and p@sNng . . . . . . 2700 81.1 36 6 17 79 5 35 8 17 17 0 28

Chemicas and athed prc& cts . 2000 52 6 23 4 17 49 9 22 6 17 27 8 18

Petroioum and coaJ prochects . 7900 92 43 21 91 43 21 .1 O
Rute.or and misceraneous piastics

groducts .. 30CC 102 2 44 3 17 96 5 46 3 17 37 20 22

Leather and wather prockets . 3100 15 4 68 19 14 2 62 18 12 6 35

Transportaton and putec utAtes . - 422 7 246 2 21 4169 243 5 21 58 26 14

RaAroed Fansportaten * - 4000 29 6 20 5 16 29 2 20 3 16 .4 2 8

Local and interurt49 passenger
tramad 4100 10 6 11 3 22 19 4 11 3 22 2 .1 23

Truckrg and enro%arg . - 4200 182 1 111 5 25 161 1 111.1 25 0 5 .

Yeater vansportaten . 4400 22 2 12 3 34 21 9 12 2 34 .3 .1

Transpcrtaton tv av .. _ 4500 61 0 34 5 16 60 0 33 8 18 10 .7 9

Pre knes. except natural gas . 4600 .7 3 28 .7 .3 29 . . .

Transportahon soreces .. 4700 98 56 19 94 53 20 3 2 0

Communicaten .. 4800 35 8 19 4 16 34 4 it 0 16 11 5 18

Doctnc. gas. and sanrtary
serwces . - 4900 62 0 30 8 it 60 5 30 3 it i5 3 15

_

See botnotes at end of taNe
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Tehe 8. Numtw of occupetkmel trQurio6 and Enesees by Irw5ustry,1945-Continued.

wwres and anesses insunes sanesses |
!

Lost 'N Lost *0' Lost *E'sic Total ket Total lost Total lost%'Y , workday g, my' code ' cases workdays cases worsdeys casee worsde s
,

** r(trup ger lost (thou. Per ket (1r*> per lost
sands) worsday sands) nortday sands) w rkday) sands) sands)case case case

Wtx;4esaw and retad rode . 1.356 7 592 9 16 1.345 3 564 2 16 11 4 4.7 28

wtdesas tode .. 346 5 1897 17 342.7 Its 4 17 34 14 26

Wto6esa4 W6de-durab;e goods .-...-.. .-._. 5000 2110 96.1 16 209.1 95 5 16 19 .7 30WTodesale Wade.nondsable goods ..--. 5100 175 4 93 6 18 173 6 92 9 10 19 .7 .

Retadrede. 970 2 4032 15 9624 3999 15 74 3.3 29

Buddag matena s and garden
6@pmes .-...... . . . . . 5200 60 0 27 3 16 59 7 27.2 it .3 .1

General merchanose stores . 5300 1P2 0 670 it t 621 66 7 10 .7 .3

-

Food stores . 5400 213 9 91.7 18 213.1 91.3 18 .7 .4 27AutomotNo dea 4rs and serWe
stanone . 5500 121 9 459 16 120.7 454 to 1.1 5Apparel and accessory stores .. .- . .._. 5600 19 2 76 13 19 1 7.6 13

-

. . . .Fumrtise and home Nrrushng
i

stores 5700 27 6 13 6 17 27 0 13.3 17 5 .4 12 ;Eatng and der *m0 Pac's 5800 3025 1215 12 299 4 120.3 11 32 1.2 iM ecevaneous totad 5900 62 4 28 6 16 61 5 28 2 10 9
.

'
. -

Fnance, meurance and real es' ate 1036 47.0 17 1009 45 5 17 2.7 1.8 26

Banung 6000 25 6 10 2 16 25 0 98 it 5 .3 29Creet e2ences other than banks 6100 85 39 14 8.3 3.7 14 3 .2 31Securny commoety brokers and
somees - 6203 11 .9 15 20 9 14 O I-

insurance camers . . 6000 21 4 98 22 20 0 03 22 5 .4 32
.

|Iresence e2ents, trotors and
sernce 6400 35 1.5 17 34 15 17 .1 '

i

Real estate .
. .. 6500 39 4 19 7 16 34 2 it 2 16 12 5 21 !

. .

Holeng and other anvestment omees ......-.. 6700 30 1.1 20 29 1.1 21 .1 .1 6 i

SerWes .. . . - . . . 9038 4283 18 641.5 420 6 it 22 3 7.7 15

Hotess and other lodgng ptaces - 7000 1010 43 5 15 100.1 42 0 il 1.7 6Personal serwees 7200 23 5 11.8 19 23 0 11 6 20 8 .2 5

-

Sumeets seroces 7300 1643 79 1 21 1651 78 1 21 31 10Asto repar, sornees, and garages ...-- 7500 43 5 21 3 16 43 0 21.1 it .5 .2 11

.

Miscoeaneoa repar sernces
.- 7M0 23 2 11.7 17 22 4 11 5 17 .4 2 7Meton pictures

/ Amoement and recreabon terwes ..-...- . .
7No 65 24 20 to1 23 20 3 .1 30r900 44 6 19 3 15 43 6 18 9 15 .9 4 13V Hea:th earmeee 8000 349 0 177.1 18 337.8 173 3 18 11 2 39 17Legal seMces .. . . . . - 8100 35 16 28 34 15 23 .1 O 19Ecucatenal serwes -... . ... . . - . _ . . 8200 21 2 12 9 to 30 5 12 7 to .? 2Social semces ..

Museums, botanical. too6c9 cal. _ . _
6300 59 7 26 3 17 54 5 25 0 17 12 .4 it

gardens .. . . .

M ecenaneous servces - . . .
. 6400 19 8 14 te 4 14 .1 0 258900 is 7 00 12 18 0 78 12 .7 .2q .

' trwkstry croson tota's ecue data lor n&stnes not shown separate 9 provded to BLS by the FMoral Radrood Adrreneseshon, U S Department of
Transportaton at the Mme Safety ent Health Admnistraton, y S. Depart.8 Standair hisria! Ossstascn Ms9uel,1972 Eaton,1277
ment of Labor. Independent rrunng conews:rs are euctudes from the coal.SWowt metal. and nonmetal mrung tvbstnes

* Enewes ta me weh tenir than 11 emp6oyees
NOTE. Duhes recate that data do rot meet subhcaton gudehnee

Because of rareng. coms,nents may rot nas to totas
* Esnmates et fewer than 50 cas s

The number of est worsdare At the rwatnes shown m tres tarde can to
* Data coniormeg to OSHA de nrtons kr emcaeyers e the redroad approtrnated by rNetigeyng the nurreer of lost wortday cases by ther evre2e lost workdays per lost worsday case

rutstry and kr mrwng opvators e con. metal. and nonme* mneg were
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Tehts 3. Nussitet of essW % inkelos and lunesese and lost wortideye by industry div6eien.1M4 and IMG''

.

(Ln thousande)

I Nondatal cases f: Y w1hout lost Lost workdersTotal cases ' C**** wortiderstreevy Oveen
f

y '

1M4 1M5 1964 iM5 1964 1HS iM4 IMS
_

l injurtos and N

i

Prwete sector ' .._.- 5,419 7 5.507.2 2.501 5 2.537 0 2.913 4 2.965 9 42.M3 8 45,1H 9

:

Agnculkse, loreory, and 6.shing -_ 93 6 91.7 47 4 46 1 46 0 45 4 7098 73648

Mang *- 94 1 78 0 52 0 44 3 41.7 33 3 1.560 7 1.342 4 |

542 0 613.3 254 4 2/50 322 4 337.1 4.794 9 5,196 0
Conovuction ,

1.986 6 1.937 6 873 6 857,1 1.114.1 1,079 6 14.644 1 14.973.7
| Manufactunng .

1.26 t .3 f.226 0 S*30 531.2 717 8 694 9 9.071.9 9.261.0'.AreNe goods..
NoneJrete g@ 727 3 7108 3307 325 9 396 3 344 6 5.572 2 5.712.7

4279 4227 2516 2462 175 4 1757 5,131 5 5.268.7
Vranepate'on and pienc uteties .

1,314 5 1.356 7 579.1 5929 734 4 763 2 8.925 9 9.261.4
Wholesale and reta4 tede . . _ . _ .

3788 3915 18 f.1 189 7 194.1 196 4 2.910 3 3.224 9
Wholesale tede - - _

934 7 970 2 3960 403 2 M43 5668 6.015 6 6.036 5

Feence, meurence. and real eatete 98 6 1036 45.1 47.0 $3 3 56 5 69t 0 818 2 !Reted Irede,

Serweee 820 5 9034 393 9 423 3 426 0 475.1 6.525 9 7.592.1 !

Infurtes

Pnvete sector ' 5.2$4 4 5.381.7 2.449 7 2.444.7 2.641.1 2.493.1 41,921 9 44.050 3

A/cutture, lorestry, and fehng ' 90 2 M3 46.3 45 2 43.7 43 1 6997 726.2

Wung * 92 9 76 9 A1.4 43 9 41.1 32 8 1.552 0 1,333 0

Conewuction . 575 9 6064 256 5 2729 318 6 3320 4.741 6 5,164.7;

Wanu'actunn0 . 1,9!61 1.665 2 6418 425 1 1.073 6 1.039 3 13.644 5 14.213.2

Curette goods - - . . . . - . - 1.217 5 1,182 5 5245 512 4 692 4 M95 46542 0.808 8

Nonaratse goode 696 7 M27 317.3 312 7 341.2 348 8 5.290 3 5.404 6
d

Transpoiabon and PJbhc uteties 422.1 416 0 240 3 2435 172 0 1726 5.086 0 5.231.3

i Cho6etene and reted wade ...~ 1.302 9 1,345 3 574 3 568 2 720 0 7566 04336 9.130 6

1 Wholetene rede _.- 3749 362 7 1793 iu4 195.3 194 1 2.871 3 3.189 4

| Retastede . . ~ . _ . _ 920 0 9626 395 0 3999 532 7 5625 5.962 3 5.641.2

Fnence, courance, and real estate . 96 7 1009 44 3 45 5 52 2 55 4 MS0 7769'

1 Serwees 7M 1 641 5 385 4 4204 4119 460 6 6.395 5 7,474 5

,

Inneeeee
f
t

] Pnveto setor * .- .... .. ... 1244 1256 51 0 52 3 72 3 72 0 1.061 9 1,134 6

Agrcueture, foresty, and fishng ' 34 34 1.1 10 23 24 99 10A
|

i kang ' .. - 13 10 6 5 6 6 00 04

} Constructen .~. .._.. ._. _ ...~.~.. . .._. . ... 41 66 22 23 38 43 53 3 31 3

Marvactunne . . - . _ 72 4 72 3 31 9 31 9 40 5 40 3 699 7 700 5 4 i

; Durope 9:cce 43 9 44 2 18 5 14 4 25 3 25 4 4174 4525.

. . . - _ . , . . - . .

Non&sepe poda . _ . . _ . . . _ . _ 28 6 29 1 13 4 13 2 151 14 9 2919 308 1

50 58 23 26 34 31 45 5 37.3
! Vranecortaten and putec uteties _. . . ..

11 5 11 4 48 47 65 67 92 4 1308 '

|
Who6eese end reted trade , .- - . ~.~ '

Wholesaw trade - _ . . . . . . 49 38 10 14 20 24 39 0 35 5

4 Reted tede .. 67 76 30 33 36 43 53 4 95 3

J Feence. reurance. end reat estate -_ _. 19 27 8 16 10 1.1 22 0 did

sorwees . 22 4 22 3 81 7.7 14 1 to 4 130 4 1176
,. . _ . _ . - . _

)

' To mentam comcaret*fy won the rest of the senes e stansta:et method ' Escludes farms n'th fewer than 11 emsdoyees

ses used ter generstry the estimates to represent the amas nonfarm
' orgeoyers e ic=cok russeines w c were not surveyed for 1964 The ' Escludes neopendent mang coewsetorse

estyneeng groces.re evoNed evereeng the data reported t>y aman
employers for the 1980,1981, and 1942 sunroys NOTE Because et rounang. corwts may not add to totas The

;; ONorence t>e%een the number of total cases and the sum of the Loef
I ' Includes fateltbes wortidey cases aT nonistal cases esthout lost worsdays may rot e@at the

fatahty estimato
}

.
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Te66e 11. Distritwtnon of fateetles by industry evleion: Occupationd injury and innees fetaittlee for emp4oyers wtth 11 employees of
more,1M445 oversee '

On percer'0

un Transpor. Wtce. Fr*No.tow Ape'
Casse 8

od and gas Construe. Marn/ac. tabon aN saw aN courance.prvrete bestry, g,,m,
enyacgon som Urig PJbluc retad and reeJ** cia and String orvy ut*tes * Wooo estate

-

Total, as casses -... 100 3 5 22 23 21 12 2 12

, 4 13 is M 16 2 12Hghway vehoes --. -- 100

Iruksinal veNces or
p soo 4 to 31 29 10 13 2 2

How1 attacks - 100 $ $ 10 22 il 13 4 M

Fase 100 3 e 41 20 0 12 8 7

E5 voeudone 100 2 3 40 13 12 3 0 22

Caught m, uncer, or between
obre:ts other than vehic*s
or equpment . . . . , _ . . . _ . . . 100 2 2 41 27 18 0 0 3

Argan crashes . ICC 7 2 8 22 28 8 8 18

Expom . ... 100 i e 10 39 22 13 0 7

Struck by ob,eets other aan
vms or equemem . 100 4 21 16 46 5 6 0 3

Am 100 2 0 2 9 11 42 1 33

Gas rMahon 100 0 12 22 17 47 0 0 3

Fres . . . . , 100 9 17 25 35 4 4 0 6

Pia t machnery operationo ... 100 0 0 3 64 0 2 0 4

f As othar * .. 100 6 3 22 ' 24 20 8 2 18

' Res/ts a o the average of the a res s because samper's errors kr cata e * Escavoes rearosos,
by ceae of 'a'aW are too ta go to previos rehabne anrsdJ esbmetes et the

8rakery e m Between 0.1 and 0 5 percent

8 Casse 4 ce&wd as the obrect or eve 4 steociated with the fatakty ' The "' AI other'* category ricludes, lor enamos. contact wth
catCinoQensC or toxic Substances, Orcmyrung, tem accidents, and vanout

' Excludes coal. metal, eN nonmetaJ mrung and radrotot, ler n+uch date occuret,onal ihnesses
are not evadab*e g

NOTE: Because of roundng. ww+w may not sad to totars
s

f

N

_ _ _ _ - _ _ _ _ _ .__
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NUMBER AND PERCENT OF CASES BY SELECT INDUSTRIES BY MATURE OF INJUR1f/IttNE55 INWOLVING RADIATION AFF[ CTS.,

1983 SDS CURRENT CASE 5 INVOLVING DISABILITY.

WEIGHTEL

I |i | | 'l i

| s |0FFICES OF OFFICES OF NURSING | )
NATURE OF INJURY OR | HEALTH ' 0FFICES OF|0FFICES OFI 05 T C O- OTHER AND | 8 MEDICAL DENTAL

IttNESS Total | SERVICES ' PHYSICIAN 51 DENTISTS i FATHIC MEALTH ,1 PER50$141 | HOSP!TALS I (AEOR4- | 1ABORA-
I i l IPNYSICIANS FRACTI- | CARE $ $ TORIES 8 TOR?ES

| | | 8 TIONERS FACILITIESS I

I I l

i i I

Yete!.... . .. 999,705 66,375 1 885 398| 16 295 21,631 40,370- . Sol 66
too.co too.co too. col los.ee too.co aos.co sco. col '.so. col Iso.corecceat . .. . .. too.co '

I 8 I I'

I i l i | | | <

I l I ( l18e AMPUTATION OR I .

3 '
-

1 - 1 - 1 Ill 29 - 8
-ENuCt[ATION.. . .| 6,161 ' 46

reecent.. . .. ...| .62 .or .54 - -

|
- . o.5 | .e111 - | -

) I l 1

110 ASPMYIIA. I g | | |

8 s ISTR ANGUL AT ION, l ,

50F F DCAT ION. ... .' 92 1 -
|

-

|
-

|
- - | -

'

-

DROWNING, :| | | 8
g 5

Percent..... . .... .01 . Col -
' - -

s
-

|
- - 4 - -

I 4 I , |
12e sURN (MEAT) 22.6I8 | 1.10% 8' 4 Il 53 414 624| 31 3

2.26 1.661 .9e 1.51 6.258 1.698 1.91- 1.55) 1.sil 4.55
reccent. ... . . . . I .

3021 5 5 - | 2 9el 1891 38 2
I . I i . $ i'

139 BURN (CHEMICAL ) 6.8 56
Percent.... ... .69 45 .56 1.26 -

| .68 .421 611 1.81| 5.03
: I s

140 C.0MCU55104.. . 5,255 255 2 8 - ' 2 S71 162!I 48 -

Percent.. . . . .52 .38 .25 2.01) - .68 .268 .4p:1 1.438 -

| 1 I || |
INFECTIVE OR l i | | N |

Percent.......... ..''
2,102 852 18 16| - T 1191 663 : 21 -PARASITIC DISEA5E.8

.21 1.28 2.03 4.021 - 2.37 .551 1.64 , .Fil -

15e INFECTJVE OR $ , I
PARASITIC DISLASE, I I | | |
uws... .......... 68 26 - 1 - - | 21 181 | -

Percent............ .81 .04 - .2 51 - - | .81) .c4 1 . 5( I -

151 AMEBIA515.... 7 41 2 - 1 - - - t 2 -
8

- .

recc en t . . . . . . . . . . . . .oo .att .23 -
1

- 1 - - | .co - I -

_ 153 sauCEtt0515.. 581 11 - 1
- 1

-
1 - - | 1 - | -

.. ....... . ell .001 - | - -
1

- - t . col -
1

-roccent..
f 1 i I I I 1

See feetnotes et end of tebte.
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NU8tBER AND PERCENT OF CASES BY SELECT INDUSTRIES BY NATURE OF INJURY / ILLNESS INVOLVING RADIATION AFFECTS. ,

. o

1983 SDS CURRENT CASES INVOLVING DISABILITY.-Continued [
HEIGHTED ;

0FFICES OF OFFICES OF NURSING i

NATURE OF INJURY OR HEALTH OFFICES OF OFFICES OF OSTLD- OTHER AND MEDICAL DENTAL '
ILLNESS Totel SERVICES PHYSICIANS DENTISTS PATHIC HEALTH PERSONAL ' HOSPITALS LABORA- LABORA-.

| PHYSICIANS PRACTI- CARE TORIES TORIES i

I TIONERS FACILITIES

154
CONJUNCTIVITIS AND ;

OPHTHALMIA...... .* 314 136 - 2 - 2 24 46 - -
.

Percent............. .03 .20 - .50 - .68 .11 .24 - - /

156 TETANUS...... I 1 - - - - - 1 - -

Percent............. .00 .00 - - - ] - - .00 - -

157 TUBERCULOSIS. 151 80 - - - | - 7 73 - - -

Percent............. .02 .12 - - - - .03 .18 - -

159 OTHER
'INFECTIVE OR

PARASITIC DISEASE. 1,503 604 16 13 - 5 86 472 1 - ."
Percent........... . .15 .91 1.81 3.27 - 1.69 .40 1.17 .36 -

160 CONTUSION,
CRUSHING, BRUISE.. 100,647 6.041 46 15 l

' 22 1,832 3,888 31 4
Percent............. 10.07 9.10 5.20 3.77 6.25 7.46 8.47 9.63 11.07 6.06

170 CUT, '

LACERATION,
PUNCTURE...... ... 121,272 3,445 61 74 - 16 912 2,192 29 8 ,

Percent............. 12.93 5.19 6.89 18.59 - 5.42 4.22 5.43 10.36 12.12

DERMATITIS..... 8,904 835 3 31 1 - 205 568 4 5
Percent............. .89 1.26 .34 7.75 6.25 - .95 1.41 1.43 7.58
188 DERMATITIS,
UMS............... 428 36 - 1 - - 18 17 - -

Percynt............. .04 .05 - .25 - - .08 .04 - -

181 CONTACT
DERMATITIS........ 6,193 425 - 11 - - 121 276 4 5

Percent............. .62 .64 - 2.76 - - .56 .68 1.45 7.58
182 ALLERGENIC

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

Perc en t . . . . . . . . . . . . . .13 .13 - .75 - - .09 .15 - -

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

HEIGHTED
-

0FFICES OF OFFICES OF NURSING
NATURE OF INJURY SJ HEALTH OFFICES OF OFFICES OF OSTEO- OTHER AND MEDICAL DENTAL

ILLNESS Total SERVICES PHYSICIANS DENTISTS PATHIC HEALTH PERSCNAL HOSPITALS LABORA- LABSRA-
PHYSICIANS PRACTI- CARE 1C?fES TORIES

TIONERS FACILITIES

183 PRIMARY
INFECTIONS OF THE
SKIN... ......

.07 .37 .34 3.27 6.25 - .14 .48 - - #Percent...........
. 655 245 3 13 1 - 30 192 - -

184 OTHER SKIN

Percent......
.. , 206 18 - 1 - - 7 10 - -CONDITIONS.

'

.02 .03 - .25 - - .03 .02 - -

189 SKIN
..

I

CONDITION. NOT
SPECIFIED. .. . 107 25 - 2 - - 10 13 - -

Percent...... . . . .01 .04 - .50 - - .05 .03 - -

190 DISLOCATION. 17,838 789 25 14 - 7 240 482 -
.

Percent.. .... . . 1.78 1.19 2.82 3.52 - 2.37 1.11 1.19 .5 -

200 ELECTRIC SHOCK,
ELECTROCUTION. 1.099 49 1 - - - 6 42 - -

Percent. .11 .07 .11 - - - .03 .10 - -

210 FRACTLAE... .. C7.167 3,611 118 33 - 24 761 2.502 12 9
Percent. .. 9.72 5.44 13.33 8.29 - 8.14 3.52 6.20 4.29 13.64

220 EFFECTS OF
EXPOSURE TO LOW

Percent.......
... 360 8 - - - - 2 6 - -TEMP....

. ... .04 .01 - - - - .01 .01 - -

250 HEARING LOSS,
OR IMPAIRMENT.. .. 2.048 14 - - - - 3 8 - -

.20 .02 - - - - .01 .02 - -Percent. .. . .. . .t
240 EFFECTS OF

ENVIRONMENTAL HEAT 1.179 22 - - - - 4 18 - -

,, Percent.. . .... . . .12 .03 - - - - .02 .04 - ' -

I

See footnotes at end of table.

I
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NUMBER AND PERCENT OF CASES BY SELECT INDUSTRIES BY NATURE OF INJUDY/ ILLNESS INVOLVING RADIATION AFFECTS.
.

1983 SDS CURRENT CASES INVOLVING DISABILITY.-Continued

HEIGHTED

OFFICES OF OFFICES OF NURSING
NATURE OF INJURY OR HEALTH OFFICES OF M FICES OF OSTEO- OTHER AND MEDICAL DENTAL

- ILLNESS Total SERVICES PHYSICIANS DENTISTS PATHIC HEALIN PERSONAL HOSPITALS LAbORA- LABORA-
PHYSICIANS PRACTI- CARE TORIES TORIES

TIONERS FACILITIES

250 HERNIA, RUPTURE 16,847 490 9 6 1 5 106 346 - 1

Percent. ........ 1.69 .74 1.02 1.91 6.25 1.69 .49 .86 - 1.52
/

260 INFLAMMATION OR
IRRITATION OF
JOINTS, T E r.00NS,
OR MUSCLES.. ... !!.810 414 9 9 - 4 119 241 3 '

1
.,

Percent. . .. .. . 1.18 .62 1.02 2.26 - 1.36 .55/ .60 1.07 1.52

POISDNING,
SYSTEMIC.... .... 9,704 486 11 3 - 8 92 334 4 1

*

Percent......._..... .97 .75 1.24 .75 - 2.71 .43 .83 1.43 1.52
270 POISONING,

- 9 46 - -SYSTEMIC, UNS.. . 1,201 57 - - -

Percent............. .12 .09 - - - - .04 .11 - -

271 OUE TO T0XIC
MATERIALS.. ... 5.253 251 6 2 - 4 57 161 2 -

Percent............ .53 .38 .68 .50 - 1.36 .26 .40 .71 -

272 DISEASES OF '

THE BLOCD AND
BLOOD FORMING

Percent...........
60 3 - - - - - 2 1 -

ORGANS.....

273 UPPER
... .01 .00 - - - - - .00 .36 -

RESPIRATORY

Percent...........
. 472 27 2 - 2 4 17 - -

CONDITICNS......
.05 .04 .23 - .68 .02 .04 - -

274 INFLUENZA,
- 2 9 63 - -PNEUMONIA, ETC.... 1,965 82 - -

Percent.......... .. .20 .12 - - - .68 .04 .16 - -

275 T0XIC
HEPATITIS.. . 45 18 1 1 - - - 13 1 1

_ Percent........... . .00 .03 .11 .25 - - - .03 .36 1.52

See footnotes et 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

HEICHTED

. OFF*CES OF OFFICES OF NURSING
* ~ ( NATURE OF INJURY OR HEALTH OFFICES OF OFFICES OF OSTEO- OTHER AND MEDICft DENTAL

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

TIONERS FACILITIES

276 OTHER
DISEASES OF THE
GASTROINTESTINAL
TRACT.. 90 10 - - - - - 10 - - /

.....Percent................ .011 .02 - - - - - .02 - -

279 OTHER T0XIC |
'EFFICTS OF ONE

. ... 618 38 2 - - - 13 22 - -SYSTEM ONLY.
Percent....... . ... .06 .06 .23 - - - .06 .05 - -

.

' PNEUMOCONIOSIS. 1,382 1. 1 - - - - - - - *

i Percent... . ...... .14 .00 .11 - - - - - - -

28C
PNEUMOCONIOSIS,
UNS............... 73 1 1 - - - - - - -

7

Percent............. .01 .00 .11 - - - - - - -

281 ALUMINOSIS... 2 - - - - - - - - -4

Percent............. .00 - - - - - - - - -

282 ANTHRACOSIS. 730 - - - - - - - - -

Percent............. .07 - - - - - - - - -

283 ASSESTOSIS... 288 - - - - - - - - -

1 Percent............. .03 - - - - - - - -

_-284 BYSSINOSIS... 3 - - - - - - - -d

1 Percent............. .00 - - - - - - - - -

' 285 SIDEROSIS.... 4 - - - - - - - - -

Percent............ .00 - - - - - - - - -

386 SILICOSIS.... 118 - - - - - - - -

_Percent............. .01 - - - - - - - -

287 OTHER
PNEUMOCONIOSES.... 163 - - - - - - -

Percent ........... .02 - - - [ - - - - _

-

1_

'
289

_ PNEUMOCONIOSIS ,

MITH TUSERCULOSIS. 1 .
- - - - - - - - _

t

! Percent............. .00 - - - - - - - - -

1

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

i
* WEIGHTED
A

4

0FFICES OF OFFICES OF NURSING

"..
NATURE OF INJURY OR HEALTH OFFICES OF OFFICES OF 0$iEO- OTHER AND MEDICAL DENTAL t

A

ILLNESS Total SERVICES PHYSICIANS EENTISTS PATHIC HEALTH PERSONAL HOSPITALS LABORA- LABORA-

PHYSICIANS PRACTI- CARE TORIES TORIES

TIONERS FACILITIES

9[v EFFECTS........ . 2,070 12 2| - - - 2 4 - -
*RADIATION.;

J Percent....... .... .21 .02 .23 - - - .01 .01 - -

0' EFFECTS. UNS..... 43 - - - - - - - - -
#

290 RADIATION

1 Percent............. .00 - - - - - - - - -

'

..... . 104 7 - - - - - 5 - -

] 291 NON-IONIZING

'''
' '

] S2**"'AiLR6Aisi:::: '*l - : : : : : - : :l RADIATION.

Perc.nt......... .00 - - - - - - - - -

*
...

293 IONIZING l
R7"IATION--X-RAY.. 6 2 2 - - - - - - -

Percent......... ... .00 .00 .23 - - - - - - -

294 IONI2ING
- -RADIATION--

ISOTOPES....... .. 3 - - - - - - -

j, Percent............. .00 - 1
- - - - - - - -

i
' 295 HELDERS FLASH 1,912 3) - - - - | 2 1 - -

'

..... . .. .19 .00 - - - - I .01 .00 - -

Percent..'

300 SCRATCHES. .

813 11 25 1 6 192 : 526| 9 7

ABRASIONS......... 30.2818
3.03 1.22 : 1.24 6.28 6.25 2.03 .89 1.301 3.21 10.61

Percent...... ......

' STRAINS...........l 396,336 38,777 363 72 3 152 13,916 23,0d8 137 12319 SPRAINS, !

i P erc ent . . . . . . . . . . . . . 39.65 58.42 41.02 18.09 18.75 51.53 64.33 56.99 48.93 18.18,

,

I 320 HEMORRHOIDS ... 499 9 - - - - 1 8 - -

Percent....... . ... .05 .01 - - - - .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
HEIGHTED

*

I .

i l 0FFICES OF OFFICES OF NURSING !

NATURE OF INJUPY OR | HEALTH OFFICES OF OFFICES OF OSTEO- OTHER AND MEDICAL DENTAL
;

ILLNESS Total StewlCES PHYSICIANS DENTISTS PATHIC HEALTH PERSONAL HOSPITALS LABORA- LABORA-
[

i:

PHYSICIANS PRACTI- CARE TORIES TORIES
TIONERS FACILITIES 4

*

!
,

'

330 HLPATITIS !

a~ (SERUM AND
INFECTIVE).. . . 675: 323 15 14 1 - / 245 13 - e

.

.07'l .49 1.69 3.52 6.25 - .03 .61 4.64 -
;Percent.. .. .....

1
4 400 MULTIPLE

.

i '

j INJL' RIES . . . . . . . . . 25.462 1.156 34 13 2 6 323 683 7 8
!.

| Percent. . ........ 2.55 1.74 3.84 3.27 12.50 2.03 1.49 1.69 2.50 12.12i

] 500 EFFECTS OF .

t CHANGES IN }'

ATMOSPHERIC
|

,

PRESSURE.. 455 3 - -
s

- - - 3 - -
t......

Percent... ....... . .05 .00 - - - - - .01 - -

510 CEREBROVASCULAR,

,AND OTHER'
CONDITIONS OF THE |*
CIRCULATORY SYSTEM 1,876 113 13 1 - - 12 81 - -

i, Percent..... . ... .19 .17 1.47 .25 - - .06 .20 - - t
J 520 COMPLICATIONS

PECULIAR TO
MEDICAL CARE.... . 245 123 2 - - - 4 107 - -

r
.

'

Percent...... ... . .02 .19 .23 - - - .02 .27 - -
:

I 530 EYE, OTHER,

DISEASES OF THE
EYE............... 3.292 259 4 1 - 3 51 185 - -

+

*
Percent. .33 .39 .45 .25 - 1.02 .24 .46 - -

...........

540 MENTAL_

DISORDERS...... . 5.307 491 27 3 - 6 15 337 - I -
+Percent.. .. ...... .53 .74

3.05|
.75 '- 2.03 .07 .83 - | -

: i
See footnotes at end of table. '
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NUM3ER AND PERCENT OF CASES BY SELECT INDUSTRIES BY NATURE OF INJURY /IltNESS INVOLVING RADIATION AFFECTS.
I

*

1983 SDS CURRENT CASES INVOLVING DISABILITY.-Continued
NEIGHTED

*
.

I

0FFICES OF OFFICES OF NURSING
NATURE OF INJURY OR HEALTH OFFICES OF OFFICES OF OSTEO- OTHER AND MEDICAL DENTAL ,

ILLNESS Total SERVICES PHYSICIANS DENTISTS PATHIC HEALTH PERSONAL HOSPITALS LABORA- LABORA-,

" ,
a PHYSICIANS PRACTI- CARE TORIES TORIES
j TIONERS FACILITIES

,

,

1

|
NEOPLASM, TUMOR 276 2 2 - - - - - - -

Percent............. .03 .00 .23 - - -

!,
550 NEOPLASM,

- - - -
,

eTUMOR, UNS..... 14 - - - - - - - - -

Pe> cont............... .00 - - - - - - - - -

4 5Sa MALIGNANT.. . 126 - - - - - - - - - .

Percent............. .Oli - - - - -4

, 552 BENIGN AND
- - - -

!UNSPECIFIED....... 136 2 2 - - - - - - - '4

Percent............ .01 .00 .23 - - - - - - -

j .

NERVOUS SYSTEM, I
CONDITIONS OF..... 2,133 84 4 7 - 2 13 49 1 - i

,j Percent............. .21 .13 .45 1.76 - .oa 06 .12 .36 -
'

.

560 NERVOUS
i SYSTEM, CONDITIONS |

OF, UNS....... .. 61 3 - - - - - | 3 - - L

Percent............. .01 .00 - - - - - .01 - -

561 DISEASES OF
,

THE CENTRAL
NERVOUS SYSTEM.... 87 6 - - - - 1 5 - -

Percent............. .01 .01 - - - - .00 .01 - -

56 2 DISEASES OF
THE NERVES AND
PERIPHERAL GANGLIA 1,985 75 4 7 - 2 12 41 1 -

Percent............. .20 .11 .45 1.76 - .68 .06 .10 .36 -
,

RESPIRATORY
SYSTEM, CONDITIONS 4

0F................ 1,563 78| - - 1 - 3 65 - -

Percent............. .16 .12 - - 6.25 - .01 .16 - -

578 RESPIRATORY.,

SYSTEM, CONDITIONS
;

OL UNS........... 114 4 - - - . . 3 - -

; Percent............ .01 .01 - - - - - .01 - -

1

i

I See footnotes et end of table. .
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NUMBER AND PERCENT OF CASES SY SELECT INDUSTRIES SY NATURE OF INJURY / ILLNESS INVOLVING RADIATION AFFECTS.
,

1983 SDS CURRENT CASES INVOLVING DISABILITY.-Continued
} HEIGHTED

OFFICES OF OFFICES OF NURSINGNATURE OF INJURY OR HEALTH OFFICES OF OFFICES OF OSTEO- OTHER AND MEDICAL DENTALILLNESS Total SERVICES PHYSICIANS DENTISTS PATHIC HEALTH PERSONAL HOSPITALS LABORA- LABORA-
,

PHYSICIANS PRACTI- CARE TORIES TORIES
..

TIONERS FACILITIES

571 UPPER
RESPIRATORY.. ...Percent.............. 283 12 - - - -

1 11 - -.03 .02 - - - - .00 .03 - -.-| 572 INFLUENZA,
1 PNEUM 0NIA. (t

fBRONCHITIS. ASTHMAl 1,166 62 - - 1 - 2 51 - -

!

)

Percent. . ........ .12 .09 - - 6.25 - .01 .13 - -\

580 SYMPTOMS AND
.

4 ILL-DEFINED '
CONDITIONS........ 3,486 287 4 4 - - 70 190 - -

,

Percent...... .... .35 .43 .45 1.01 - - .32 .47 - - *
'

900 NO INJURY OR
,

ILLNESS.. .... .. 146 29 5 - - - 4 14 2 -Percent., .01 .04 .56 - - - .02 .03 .71 -

, .........
4

'
950 DAMAGE TO

.| PROSTHETIC DEVICES 416 68 - 3 - - 15 49 - -Percent....... .04 .10 - .75 - - .06 .12 - -

.....

990 OCCUPATIONAL
DISEASE. NEC...... 690 29 - - - - 3 25 - -Percent............. .07 .04 - - - - .01 .06 - -

991 NEART
CONDITIONS
(INCLUDES HEART I
ATTACK)........... 3,5281 102 7 4 1 - 12 64 - -/ercent............. .35 .15 .79 1.01 6.25 - .06 .16 - -

995 OTHER INJURY.'
NEC............ ... 2,787 182 4 - - 1 51 117 -

~

1
_

Percent............. .28 .27 .45 - - .34 .24 .29 - 1.52
4

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.*

,

1985 SDS CURRENT CASES INVOLVING DISABILITY.-Continued
1

NEIGHTED

OFFICES OF OFFICES OF NURSING
NATURE OF INJURY OR HEALTH OFFICES OF OFFICES OF OSTE 0- OTHER AND MEDICAL DENTAL

. ILLMESS Total SERVICES PHYSICIANS DENTISTS PATHIC HEALTH PERSONAL HOSPITALS LABORA- LABORA-
PHYSICIANS PRACTI- CARE TORIES TORIES

TIONERS FACILITIES

f

999 NONCLASSIFIABLE 76,867 4,674 68 51 3 17 1,966 2,516 15; 4

Percent.......... .. 7.69 7.04 7.68 7.79 18.75 5.76 9.09 5.74 5.56 6.06
+

,

/

- Data not available.
NOTE: A CURRENT CASE IS ONE WHICH NAS RECEIVED OR HHICH OCCURRED IN THE REFERENCE YEAR. '

SOURCEt 18 JURISDICTIONS IN THE SUPPLEMENT ARY DATA SYSTEM (SDS) PROGRAM PROVIDED CURRENT CASE DATA INVOLVING DISABILITY FOR
1983: ALASKA, ARIZONA, CALIFORNIA, COLORADO, INDIANA. IDHA, KENTUCKY, MARYLAND, MICHIGAN, MINNESOTA, MISSISSIPPI, MISSOURI, NEN
MEXICO, OHIO, OREGON, TENNESSEE, HASHINGTON, AND HISCONSIN.

,
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sEavice 321
i Major Group 80.-HEALTH SERVICES

S-Continued *
*

The Major Group as a T%le
attnued
I This major group includes establishments primarily engaged in furnishing medical, surgical, and
f" other health service to persons. Associations or groeps primarily engaged in providing medical or
>mbership

other health services to members are included, but those which limit their services to the provision
mb'eribip

' '' "
of insurance against hospitalization or medical costs are classified in 5f ajor Group 63.

or sporting events.
Grou p Industry

natural wonder No. N o-

801 OFFICE 9 OF PHYSICIANS
" , , 8011 Of5ces ol' Physicians

commeretal Establishments of licensed practitioners having the degree of M.D. and engaged in
the practice of general or specialized medicine and surgery. EnfabilAhments such as
group clinics,in vrhich a group of physicians are associated for the purpwe of carrying
on their profession, are included in this industry. Osteopathic physicians are classified
in Industry 6031.

C11 ales oprated by groups of physt. Pathologists, oSces of
clans Phyaletans (M D.), including special.Dispensaries, operated by grou ps of tets: oSces of
physicians Plastle surgeons. oSees ofGynecolortste. oSces of Psychiatrists. oSces ofNeurologists, oSees of Psychoanalysts, oSees of

Obstetridans. oSces of
Burgeone, of8ee$ces of
Radiologists oOculists, oSees of s ofOphthalmologtsts, omees of

802 OFFICE 8 OF DENTISTS
8021 Offie<s of Dentists

Establishments of licensed practitioners having the degree of D.D.S. (or D.D. Sc.)
and engaged in the practice of general or specialized dentistry, including dental rurgery.

Dental surreens. oSees of Orthodontists oSees ofDentists, omees of

803 OFFICES OF OSTEOPATHIC PHYSICIANS
8031 Omees of Osteopathic Physicians

Establishments of licensed practitioners engaged in the practice of general or
specialized osteopathy.

Osteopathie physicians, oSces of

804 OFFICES OF OTHER HEALTH PRACTITIONERS
8041 05ces of Chiropractors

Establishments of licensed practitioners engaged in the practice of ebiropraxis.
'

Chiropractors. oSces of

8042 Omces of Optometrists

Establishments of licensed practitionern engaged in the practice of optometry.
Optometrists, oSces of

8049 Omces of Health Practitioners, Not Elsewhere Classified

Establishments of licenmed practitioners engaged in practice in health fields, not
elsewhere classifled.

Chiropodists. ofBees of Nutrittonists. eSees ofChristian Science practitioners, omas Occupational theraptsts, oSces ofof Podiatrists. oSces ofDieticians, omees of Physlotherapists. oSces ofMidwives, oSces of Psychologists, clinical: eSees ofNaturo
Nurses, paths, oSces of Psychotherapists (not M D.), ofees oftret stered and practical omeen

ot

445-987 - 72 - 21

N

_ _ _ _ _ _ . _ _ _ .
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E '. 322 STANDARD INDUSTRIAL CI.ASSIFICATION .

>

l
O roup Industry g

N o. N o.

805 NURSING AND PERSONAL CARE FACILITIES
' Itis group includes establishments primarily engaged in providing nursing r.nd

health related personal care, with inpatient beds. Establishmenta providing diagnostic,
surgical and extensive medical services are classined in Group Ms6.

8051 Skilled Nursing Care Facilities

Establishments primarily engaged in providing care and treatment for patients who
require continuous health care, but not hospital services. These establishments have a

an organized medical staff, including physician and continuous nursing services.
Included are extended care facilities as well as other types of continuous nursing care ,

fr.cilities.
Extended care factittles Nursing homeo, skilled

8059 Nursing and Personal Care Facilities, Not Elsewhere Classified .

1

IEstablishments primarily engaged in providing some nursing and health nlated
personal care, but not continuous nursing servicea These establishments have at least
one ahlft with a licensed or registered nurse to provide routine health care and observa-
tion. Included are rest homes, convalescent homes and other institutions where health
care is a major element Establishments primarily engaged in providing day tmiay g

lersonal care but not health care by registered or licensed nurses are claulSed in
Industry A361. 9

Convalescent homes with health care Personal ca re factitties with health
Domicillary care with health care care
Ilomes for retarded with health care Personal care homes with health care

Rest homes with health care

806 HOSPITALS

Thin group Includen establishments primarily engaged in providing diagnostic
services, extensive medical treatment including surgical services, and other hospital
wrvicen, an well an continuous nursing services. These establishments have an organized
medical staff, inpatient beda, and equipment and facilities to provide complete health ,

ca re.

8062 General Medical and Surgical Hospitals q

Establishments primarily engaged in providing general medical and surgimi services
and other hospital servicea Specialty hospitals are classified in Industries 8063 and

;

6060.

Oeceral medical and surgical hospitals

|
8063 Psyenistric Hospitals

| Establishments primarily engaged in providing diagnostic medical servl&s and
inpatient treatment for the mentally ill. 4

Mental hospitals Psychiatric hospitals I
i

8069 Specialty Hospitals, Except Psychiatric *

Establishments primarily engaged in providing diagnostic servicen, treatment and

' '

other hospital services for patients with specided types of illnessen, except rnental.
Psychiatric hospitals are classifie6 in Industry R63.

Children's hospitals llospitals, speelalty except psychtstric
Chronte dierase hospitals Maternity hospitals
Eye. ear, nose, and throat hospitals Orthopedle hospitals
Geriatrie hcspitals Taberculosis hospitals

i

e
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stavicte 323
| Group I.ndustry

No, No.
807 MEDICAL AND DENTAL LABORATORIES|

pding nursing and 8071 Medical Laboratories
briding diagnostic,

Establishments primarily engaged in providing professional analytic or diagnostic4.
services to the medical profession, or to the patient on prescription of a physician.

Bacteriolosteal laboratories (not man- Medical laboratories (citnical)
Bgn#")uf acturing ' ' '* ' '

Pa thological laboratories't for patients who '' * ' '' " ( "' " " ' '
n[)rtablishments have 1 Chemists, biological (not manufactur-

nursing services. ing), laboratories of

8072 Dental Laboratoriesiuous nursing care t
Establishments primarily engaged in making dentures and artlocial teeth to order

for the dental profession. The manufacture of artlocial teeth other than to order ist!!ed
classided in Industry &543.

ind health relatal Dental l.aboratories Teeth, artlocial-made in dental labo-
Dentere . made in dental laboratories retortes to order for the profession

ients have at least to order for the dental profession ,

. care and observa, '808 OUTPATIENT CARE FACILITIES
i:fons where health 8081 Outpatient Care Facilities
!'viding day-to da7 4 Establishments primarily engaged in outpatient care with permanent facilities and |4 are classi8ed in

with medical staff to provide diagnosis, treatment, or both for patients who are ambula- (
1 tory and do not require inpatient care. Associations or groups formed primarily to j7tlities with health provide medical or other health servia to their members, and which themselves pro-

as with health care ride these facilities, a re included in this industry,
aealth enre *

F*amily planning clinics IIealt h maintenance organisationsClinics, not operated by groups of 11 (!!MO) I
,

i

conned health practitioners Medleal Insurance (prortding servlees
viding diagnostic Dental insurance (providing serrtees through own fact!! ties)

}

i

through own feel 11tses) outpatient treatment clinics for aleo-nd other hospital Dispensaries. not operated by groups of bollsm 1

licensed health practitioners outpatient treatment citnics for drurshave an organized Group bealth associations, providing Rehabilitation centers, outpa tientmedical services ( not lasu rance) (medical treatment)e cornplete health , only 8peech defect c!1ntes
1

809 HEALTH AND ALLIED SERVICES, NOT ELSEWHERE CLASSIFIED
1 8091 Health and Allied Services, Not Elsewhere Classified

$ surgical services Establishments primarily engaged in rendering health and allied services, not else-
dustries S083 and where class 18ed. Estat>lishments of registered or practical nurses engagul in the hde-

pendent practice of their profession are class 18ed in Industry 80191 and nurses' regis-
tries in Industry 7361. Establishments, such as Blue Cross and Blue Shield plans,
whose members are supplied these services by independent physicians or hospitals Ns under contract are clansided in Industry 6324.

11 services and |
Blood banks Ostren tent sartice

8 Blood donor stations Visiting ourse associationsMedical photography and art j

?

ktreatment and
, except tnental.

* except psychiatric
s

a
als

t

4
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; Injury and lilness Data Available *

| From 1983 Workers' Compens'ation Reco ds

U.S. Department of Labor

| Bureau of Labor Statistics ,

i

March 1986 ,

1

Announcement 86-1 <

l

I I

Occupational injury and illness data from State days of disability, others involve medical treatment
workers' compensation records for 1983 have been only.
tabulated by the Bureau of Labor Statistics and are Group 2 includes data submitted by l8 States. Each

cv allable from the National Technical Information Set- case involves disability; the minimum number of days of

vice (Nns). This large body of data, which includes in- disability required for inclusion of a case by each State
dividual case records for 29 States organized into multi- is indicated in table 3.
State files, can be obtained at moderate cost on vroup 3 includes data submitted by 10 States. All
mach'ne-readable magnetic tapes. In addition, tabula- cases were closed during 1983 regardless of year of oc-

tions of injury and illness data from 31 States orgamzed currence,

into three groups are available in microfiche. The data Table I lists the contents of each tabulation. Since
are derived from a Federal-State cooperative program, States participating in the sDs are not required to pro-
the Supplementary Data System (SDS), established vide day of occurrence of injury, time of accident, time-
under the Occupational Safety and Health Act. workday began, associated object or substance, age of

The sDs provides valuable information about the ma- injured worker, length of service of injured worker,
jor characteristics of injuries and illnesses for various weekly wage of injured worker, or kind of insurance
occupations and industries. State and Federal agencies provided by employer, tabulations involving those
and safety and health professionals can use this infor- clements usually do not include data from all par-
mation to develop standards, to target accident and ticipating States. Except .for fatality data available for
disease prevention activities, to identify areas for en- California and New Mexico, information on extent of
forcement activities, and 'o develop educational and disability, indemnity compensation, and medical costs
training materials for employers and employees. are available only for closed cases. Table 2 indicates

Because the sosis not a comprehensive survey of oc- which States provided data for specific tabulations in
cupationalinjuries and llinesses,it does not provide na- each of the three groups,

tional estimates of the number of such cases. The best Tabulations may be purchased in microfiche (paper
source of such information is the Bureau's annual copy is not available) from the National Technical to-
survey of occupational injuries and llinesses. formation Service. (See "Ordering information" |

Although cases from each State are classified below.)
uniformly, interstate comparisons should be made with
care because State workers' compensation laws and r,d- Afierodatafiler. Individual case records, which contain

ministrative f ractices differ. These differences are sum- no information that can be used to identify employees

marized in the last column of table 3. or employers, are organized in three multi-State
magnetic tape files. Table 3 identifies the data elements

A(ulti-State tabulations in microfiche. Data from States available for each State and indicates which file contains ,

which provide similar kinds of cases are organized into th: records for a particular State. Users who are in-
three groups of tabulations. Individual State tabulations terested in data from a sing!c State should have the soft-

are not available from the NationalTechnical laforma- ware to extract the desired records, using the State code

tion Service, but may be availab!c from participating which appears on each record. .
-

State agencies.
Microdata files are organized as follows:

The tabulations arc crganized as follows: File I contains records submitted by seven States
Group 1 includes data submitted by eight States and the Virgin Islands. Although some cases involve

and the Virgin Islands. Although some cases involve days of disability, others involve medical treatment only. j

1

!

l

-

._-__ _ _ _
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Stutri S'a'c robutations u macm/eche t

Fae 2 ontains records submitted by 17 States.
(P'Per copy is not avaitabk.1

Each case involves disability; the minimum number of
*

days of disability required for inclusian of a case by occyp,,;on3; ;,jo,;,,

cach State is indicated in table 3. and ninesses: Nrts access,on Number

Fi/c 3 contains records submitted by nine States. ;
#" '"8

All cases were closed during 1983 regardless of year of __ _'" #
occurrence. . ,3,q3,,g ,,a

Records from five States-Colorado, Iowa. Mon- medicat oniy caws Passi29830 en842o44% Pas 3. 722 3
cou Sio on sto m sto m

tana. Oregon. and Wisconsin-appear on files I or 2. as
well as file 3. 1)ivbile caw. Pl1%-129848 PHs4 20m4 Pns3.i?222i

cou sto.co sto w sio.ooMicrodata files may be purchased from the National
Technical information Service. (See "Ordering infor- Clowd Caws . PD86129855 Pil8L2oe02 PBs1172239
mation,, below.) Cou 510 00 510 00 510.00

Data for years other than 1983. From 1976 through
1981, the Supplementary Data System produced data 3r.,,5 5,, ,,,,cros,,, p,s

annually Since then, the system has been on a biennial (Comac1 the National Technical inrormation serv,ce for cost or these ucmsa

basis; no data ce available for 1982, nor will they be s.ppiement ary

available for 1984. osia system; uris acerss on moer

*' '"' '"#

Afulti-State tabulation: in microfiche are available for
1980,1981, and 1983 from the National Technical Infor-

Fd' 1 Pas 5 2.14152/AS PBs4-120%2 PBS)-154961 PBt2l?93tlmation Service. For 1978 and 1979, multi-State tabula-
|

tions are not available for purchase but may be viewed rae 2 Pass.23si7 /AS PB84120084 P883-154955 PBs2186190

and excerpted as indicated below under "Additional in- rue 3 Pas 5 23 teo/As Pas 4-120054 Ps 1.iS494: Pas 2179243
formation." Multi State tabulations were not prepared
for 1976 and 1977. _

.

Afulti-State microdata files are available for 1979 Technical documentation for multi-State m.crodate Jites
through 1983 from the National Technical Information citese items may be ordered separately.)

Service. (See "Ordering information" below.) gy ;

Year covered and title of documentation Number
Ordering information. The following items may be pur- For 1980.1981,1983:

chased from the National Technical Information Ser. supplementary Data system, Microdata Fues,
Wer's Wde,1980 Ed&n. Cost $11.95 invice, 5285 Port Royal Road, Springfield, Virginia paper,55.95 in micronche PB8113355)

22161. When ordering, refer to the NTIS Accession !.

Number (s). There is a 53.00 handling charge for each For 1978 and 1979:

S P[y,*o**,*id f97sj9 $ EY9N' a FUes.
' $

Uorder. Cost of microfiche and paper copy (when n
available) is indicated below, but is subject to change: paper,55.95 la microfiche PB80-149982

'

i

i

Additional information i

fTabulations for individual participating States as well as for the
'

groupings of States decribed above may be viewed and excerpted in .

the Office of Occupational Safety and Health Statistics, Room 4014, ' c .# ,. !

l'

Patrick Henry Building,601 D Street, NW., Washington, D.C., or
th( 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 Occupatir nal
Saftey and Health Statistics, U.S. Department of Labor, Washierton, :.

!
D.C. 20212. (Telephone: 202-272 3463.)

, i i
i i
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Table 1. OccupationalInjuries and illnesses. Supplementary Data System standard tabulations.1983
*

Tabu-
| 1stion primary classification Secondary cladsification Conteet of tabulation

hum be r

Num be r a nd pe r c e nt of cases101 Nature of tejery or illness . . . ... ... .

Numbe r and pe rce nt o f c a s e s102 part of body affected .. . . ... . . ... ... ... ...
haber and percent of cases103 Source of tajury or 111 ness . ... . . . . ....... ..

Number and percent of cases104 type of eccident or esposure . ... . . . ....... ..

Number and percent of cases105 Associated object or substance .... . . ....... . ..

Mmber and percent of casesIndesetty compensattee and medical paymentsIII Mature of tajury or 111eees ...

and average payment s
Neber aM percent of casesladesalty compensation and medical payneate122 part of body affected ..... .

and everage payment s
Nesber and percest of caseslademetty coepensation and medical payments123 Source of iejury or 111aess ...

and average paymente
Numbe r and pe rce nt of ca s e s124 Type of accident er esposure . InJ.metty compensation and medical payments ..

and average paymente
Number and percent of cases125 Associated object or substance ladesalty compensation and eedlest payments ..

and average payments
Number of cases and everageIndesalty compensattoe and medical payments126 tutent of disab111ty . . ... ..

pa yueat s

Number and percest of casee161 1 M of teaurence Nature of injury or 111aess ........... . ....
hber eM percent of cases162 Kind of laeurance ladematty compensation and medical payments ........
Number and percent of cases163 Kind of taaurance r.atent of disability . ...................

Numbe r a nd pe rce nt of ca se s201 Industry . . . . . . . . . . . Matere of injury or illness ...... ....
Number sad percent of cases202 !adustry . . . . . . . . . . . part of body af fected .............
hber and percent of casesSource of tajury or utsess203 Industry . ....................
Number and percent of cases204 tadustry . . . . . . . . . . . Type of accident or erposure . . . . ......

hber and percent of caseeAssociated object er embetance . .205 !adustry . ......... .... ....

215 ladustry . . . . . . . . . . . Extent of disability . . . . . . . . . . . . . . Number and percent of cases
hber and percent of casesMonth of occurrence ..............220 tadsstry divistos .... . .
hber,and percent of casesDey of week of occurrence221 ladustry divistee ................ .

Boer of shif t during which tajury occurred . . . Number ami percent of cases222 Major industry group . .. ..
hber and percent of cases223 Major ladustry group . . , . . Duration of employment . ............
Neber a'ad percent'of ca see*

Weekir wa ge s . . . . . . .224 Major Ladustry group . . . .............

2.30 Ma j o r Ladu s t ry g rou p . . . . . Occupa tional illne s se s . . . . . . . . . . . . . Numbe r and pe rce nt o f ca s e s
Number and percest of cases240 Major Ladustry group . . Ade .........................

hber et cases and -total250 tadustry . . . . . . . . . . . Indematty composaaties armi medical payments ..

payueata
Number and percest of caseeEind of insurance260 Major ladustry group . . . ............... . .

Number and percent of casuNature of tajuty or uteees301 Occupetten . ........ .... .. .. .. .

hber and reccent of caseepart of body af f ected302 Occu pe t tos . ................ ......
hbar and percent of essesSource of tajury or illness303 occupation . ........... ....... .

Type of accident er exposure . . . . . . . . . . hber and percent of casee304 Occupattee . ........ .
Mber and percent of caseeAasociated object er substance . . . . . .303 Occupattee . ......... .. .

. ...,.......... haber and percent of cases310 occu pe t tee . . . . . . . . . . Industry divisten

311 Occu pa ttes . . . . . . . . . . Major durable manufacturtag ladustry group . . . haber and percest of cases f
hber and percent of casee jMajor moederable manufacturing industry group312 Occupetten . .. . .. ... ..
Number and percent of cases '

Durattee of employeest . ............313 occupation . . . ... ... .
hber sai percest of essee

|
Occupettomal 111aseses . .330 occupettee . ............ ..... ...

Number and percent of cases340 occupettee . Age ....................... .. ......
h ber of cases ami tetsi350 occu pa tt ee . . . . . . . . . . ladesatty compensattee and medical payments ..

payseets

400 Major Ladustry divistee,
nature of tajury or utsese Type of accident er exposure . . . . . . . . . . Number of"fatalittee

Number and percent of casespart of body af fected311 Nature of injury or illness ..............

haber and percent of casesSource of tejery or 111aess$12 Escure of tajury or 111aese ............

Type of accident er erposure .. . . . . . . . . . hber and percent of esses313 Nature of injury er 111au s .

haber and percent of cases$14 Type of accident er espesure . Source of injury or L11aese ..........
haber and percent of casee$15 Associated object er subetance Type of accident er exposure '. . . .......

NOTE: All tabulatione are provided f or "All Wetters" and for *Womes.*.
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Tsue 3. Occupationalinjuries and llines'ses, Supplementary Data System microdata filese

data elements included by State,1983
D

De be r em te ledwe. r 5/ lejery ee Le eg et u nd to t e es coet e

am te- ed of ttee ee : . rglis-- ,r, t e,te t u nese of wa. .a es EeWT~' kies deserset tee of esees inclosed

die t tee re- accee- 3/ p.w mester set te r cher w. ese ses serelce 17 t eeer+ d t oe * es t y te el ~it/
c oed e re ns e e tt e 6/ *F/ i e rl et te s 9/ ue s e o ser e ut ter r oepee- per*

1/ - 1/ - of
-

g/
~

10/ 11/ n et t ee mest e

File la lese sesee le elee eedleet treeseess eely, alle ettere le*etoe dere of dieetilltr.
avellebte f ree pattesel f eehele el (oferset tee Service. WTil kreseles Deeket P$8 5-l)$15] /a $.

Seee l t 39,010 t . I a 3/4 I I I - * . seesteed eer ses pee r eed t o.elee deat h, I ee
este nest workdere, or ordleet s teateest.

e lee 69,216 3 - t I 3/ 4 3, e05 I t 8 = 1 - * * escurred emeleg pese and teeotee deat h, I se
e este less sortdere, eedle et t reateest , og

first eld .

meet . St lis I - t E 4/4 L E 3 - 1 + - * * eeeee eed deeles peer eed levet e deeth, t et
este leet eeridere, et medteel temogoest.

se tt , $4,g 3 : LT 3 3 6/ 6 3 3 I E E . . eseetted dettag peer and teretee death, i et
me re loot eer* ears, or ordte el t reetoeot .

Ut ah $),[g4 3 . 3 g 4/6 g , eD$ e 3 e = * * e = Rese$ted Ming pese eed tavelee deett, t et
mo re test eartdays, medleet t ree toeot , or
f I ro t o ld ,

et . 24,736 I I I 3/ 4 E. AOS I E * * = * * $4eetted esc lag peef eed g ewelee deeth, t et
note test usehdere. or endiset treetoest.

e. Este. 1,433 3 Lt t I ett I I I E I * * * * Seeeleod dettee rear and tenetee deet h, t et
sete test workdare, sedical t reateest , og

fleet eld.

eye . 16. F9) E Toe TVS, I 8 3/4 E.aos 3 3 8 . . . . creerred eseles peer oed geeste, death, t ee
eere test nortdere. et sedat et treateest be-

(5) LF yeed fleet end, foten eesatted essep
89,413

The adegews aseber of dare of diestitter gegeleed fee tecleates of a seee by east $cese le fedlested telee.File la Eset seee toeglees dieebsitet.
a,et toble f ree Betteest f eemeteel t e foreet tee 5erette. rf tl kceaelee Domber Fe4S-I Hlfs/as.

8 Aleone , 10,849 3 10s ,Tw s , I 3 6/e 5 E I J 3 1 * * * 9testeed dettes peer med f orelee deett, of I
er eere lost sortdays.Lt

! use. i t. no - eit 1 . . . . . . seeeived 4, te. ,eu .ed i-.tve de.ti, ,e r.
-men die. u n,, u e n es,. u,e .f n e,
eHittF.

telli. 172,268 3 - 1 E 3/ 6 3,act B I t * * F . = asset,ed eeetes peer oed seeoleo death, es it
er oote test morndere. Total eeigued

(1) s esee 164,044.

C o te , }e.6 50 I ~ E E 6/4 3 3 5 t . 3 . . . Seeeleed eertag rese med seestee deett of
eere thes ) shif t e et dere of 48eeH11tF.

Ied . 64,540 I * 1 3 4/4 I I I E E * * * * teceleod dette4 yeer and tweelee deeth or
test ==ets tee bereed the def of to)e'F+

Received doctog teet and (seende deat h, pe r*E'b Isee 70, H 3 5 fut , TW B , I B 4/ 4 E .406 5 t t t t = = *

eseest dieeHiter, of eere thee $ dare ofLt
41eeM Li ty .

Beesteed emetag test eed teeelee doeth HI sp. 34, e Se 3 LT 3 1 6/4 3, e61 3 3 J t . - . *

I of este lost eernd ers.

nd . 49,129 I . I I tr4 1, aOS 1 I E I - * * * Steet ted det tes Peer and leeetre death of 4
T' ., este are of n. unt,.

elet. 54,1 34 1 = I 1 4/4 I & I * * * * = * Greereed des tas peer oed teseles death, s pea
elite looses, ee ? et este dare of die *

\ obtil4F.
/

Bl oe - 61. F t 1 I = I E ,6/ 6 1. a01 8 5 * I - * * = teosteed eetles peer and toeelee oesth, pe r-
esseet itseWitty, et 3 et more ders of die.
obtLitt,

as se. 13.321 I - I I 6/ 6 3 5 I I I 3 . . = t.eeetted eme tag peee end towelee 4 er eere
loot sortders.

Ae. 7 7. ) M 3 - 1 1 4/4 I I I * I E - * * Oteue red dettes roer oed tevotee death, per*
ese**4 diseMi tty, es e of este leet meet *

.
ders ,

% .

e . ne e , 1,6c4 5 = 1 3 676 I, A06 I I E * * F = * Secoteed eetles poet end teneles death, per*
eseest dise6t tity, et 9 es este dat e of die-

entittF.

Levetoed e*'186 F*st **d teeelee d'et h. Pe f*
Oreg 34,917 I foa,7b t, I I 4/ 6 3 3 8 8 8 3 . . =

eseest dieebility, or 4 or eere dare (I to 3
(f de to if teetat la heepiteIleed) of toepeta

ery d LeeM!stF.

Tees. 24,17) S * 3 I 4/4 8 I I * I * * = * Re6. teed det te6 F*se ed levelee eeeth,
pereseese steeHlity, et 8 et este dere of
di es W 11 ty.

es. 14,379 I - I I 4/4 8.act E E 3 e . . . seesteed dettes peer med lovedes doeth,

neeu. nt,dieetttt.ty, O ee more deve of
pees.eeest

! (S) . .w a .ee u .we n of
; ease Leonete, mees tus e d.,e se no-

eM Hey , fetal estab6ed eseees 4 3,137.
)
.

4,4 s.aos E E - e e - -

=~eived.eseine re- sed .io wee dea *.- -re are of! n. .m .
pe-e no.u n t, e ..
di oeW H tp.

fe.t.ee ce et ea .f tL...
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Table 2. States providing Informatiori for multi-State tabulations, Supplementary Data System,1983 ,

.

Tabulation Number 4/

Croup 1 1/ 101- 105 201- 205 220 221 222 223 224 230 240 301- 305 J10- 313 330 340 511- 515
-

1o4 204 304 312 514

Hawa11 x 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

Ne br a su x x x x x x x x x x x x x

Uta5 x x x x x x x x x x x x x

Ve rmont x x x x x x x x x x x x x x x

Virgin Islands x x x x x x x x x x x x x x x

Washington x x x x x x x x x x x x x x x x

Wyosing a x x x x x x x x x x x x x x x x x

Tabulation Number 4/

Croup It 2/ 101- 105 161 201- 205 220 221 222 223 214 230 240 260 301- 305 . * O .3 330 340 511- 515
~

104 204 304 312 514

Alaska x x x x x x x x x x x x x x x

Arizona x x x x x x x x x x x

Cali f o rnia x 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

Indiana x x x x x x x x x x x x x x

Iowa x x x x x x x x x x x x x x x x x x x x x

Kentucky x x x x x x x x x x x x x x x x x

Ma ryland 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 x x

Mississippi x x x x x x x x x x x x x x x x

Missourt 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 x

Chio x x x x x x x x x

Oregon x x x x x x x x x x x x x x x . x

Tenne s se e x x x x x x x x x x x x

Vi rgiat a x x x x x x x x x x x x x x x x x x x x

Wi sc onsin x x x x x- x x x x x x x x x x 'x

Taklation Number 4/

Croup 1113/ 12 1- 125 126 L61 162- 201- 205 215 221 223 224 230, 250 260 301- 305 310- 313 330, 350 400 511- 515

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 x'

Colorado x x x x 'x x x x x 'x x x x x x x x x

Delaware x x x x x x x x x x x x x x x x x x x x x x x

towa x x x x x x 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 x x

New York a x x x x x 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 x x x x x x x x x x x x x x x

Wa shieg t on x x x x x x x x x x x x x x x x x x

Wisconsta x x x x x x x x x x x x x x x x x x/

1/ Croup 1: All cases eithe r occurred or were received during 1983. Some cases involve medical treatment only, j
while others tavolve days of disability. i

'2/ Group !!: All cases either occurred or were received during 1983. Although all cases involve disabi1* *, most
States excluded cases of short-tera disability. ;

3/ Croup III: All cases were closed during 1983 regardless of year of occurrence.
{/ See table,1 for contents of individual tabulations.

Noit *x* indicates the State provides data elements for the specified tables (s).
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Table 3. Occupationalinjuries and illnesses, Suppler 6entary Data System microdata files e

j
data elements included by State 1983-Continuede
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seeneu. even .eu mi vee.euei see-eeuee souse, ens esseesiee e.e.ee un-nii tetet. i

L
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I
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,
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N
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| OLS data users no.v can F'

store and rnanipulate . , . . ac
,, .

..),~'
on their personal. g ;' ,

* g. ~ "the Bureau's data series
* *- '

IBM <ompatible
microcomputers

The following data dckettes are formatted for use with LOTUS 12 3:.

Morithly Producer Pric e Indese s- measures for business, Annual industry productivity
'

d a t a -a nnuat inde nes
seiected ccomcc ty nonf arm busness.

Employment, hours. a nd groupings by stage of nontnanciat corporatons. Economic projections to sbcwng change over time

camings from the pec<essng for tne most and manufacturing from 1995-average annual n the relatonship between

establishment survey- recent 13 months Sing'e 1947 to the current quarter. output, total employment. tne cutout of an 6ndustry

natonal monthly and d su ette. $35. / nnual Also. 24 annual multif actor hours, and wage and satary and tre employee hours

annual awrage data f or subscroton of 1'' month'y productmty measures employment tor 1954 and e xpended on the output f or

256 todustrial senes for d.skettes.1263. (output per unit of projected 1925-95 for 150 cver 130 andustries: most

| the current year tocate combined labor and indtrstnes. Sngle d sb ette. Start in 1%3 and go to the

and the 3 pror years Quarterly capitat inputs) for prwate $ 35. most recent year. Also,

j Single diskette.135 tr;smess, povate nonf arm a nnusl FederalGO.ernment

Annual subscrioton of 12 Employment Cost Inder- busness, and Foreign labor statistics- productruty indenes

monthly diskettes, $2$S. cygqerry measures of manuf acturng from 1948 129 annuallndexes of showng the ci ange 09r

change in 10tal to the current year. Sengte manuf acturing prc4uctrnry trne in the retationship

L a bor f orce, e mployme nt, compensaton (wa;es. d<skette. $35. Annual and 1.bor costs for the terwee 1 the output of the

and unemployment from satanes. and empicyer suoscroton of 8 Quarterty United States and 11 combne organgatons
w,thn a fu cton and the

the Current Population costs for empicy-e d.sh ettes. $196. loregn countres from 1950 n

Surwy-monthey and tenef rts) and in wages and to 1984; and levets of the emotiyee y=ars e.rpended,

annual awra;e intormaton sa: ares omy; 180 senes U.S. export and import labor force. unempicyment, on that output f rom 1967 to

on the emp6opent and te;nnin; :.n 1930-81 ard price indexes---Quartetty and related measures for 1S33 Sinfe dtskette. $35.
unemployraent etperence 120 senes f rom 1975 to esport and import poce the United States and 9
of the Nation's poputaton tne most recent cuarter. indenes for 450 Standard countnes from 1959 to Occupationalinjury and

classif ed by age. set. and S.nfe d shette 135. Industrial Trade 1984. Sng:e (skette. $35. Illness data-annual
race for 282 seres for the Annual subscroton of 4 Classif scaton categores Annual subscroton et 4 number of woruelated

t current jear to<: tate and cusrterly d,skettes.1104. for the most recent 8 o;arterty diskettes. $104. iniunes and tunesses or
the 3 poor years. Snfe cuarters. Single dakette. lost workdays per 100 full-

i

; deskette. $35. Annual N a tion al productivity $35 Annual subsc'oton trwe employees from 1981

subscrption of 12 monthty indeses-63 cuarterly of 4 quarter >y dtsk.ettes, to 1964. Sngte diskette,

dtskettes. $263. Mor prc4;ctmty and cost $104. $35,

a

Order form Pr< e Picase send your order to: BLS Data Orskettes Mame checks or money

-
Room 2127 o'ders payable to
4 41 G Street. NW Bureau of Labor Statistes

5,.y s,o
Washington, DC 20212cocy s:,v on

Empioyment, hours, and eamin s O 535 o s2ea

t. abor force, employment, ehd unemotoyment O 135 0 5784 Please send drskette subscroton(s) or _
sogte diskette (s)

,

Pro $ucer Price Indeses O 535 O t?e.a
ndicated f or a total cost of $

Employment Cost Inder O L35 0 5104

N ettonal prcwjuctivity indeses O 535 0 $19o
Name

US. esport and import prbce indeses O 135 0 11c4

Econornic projectnons to 1W5 0 535
"

Foreton tatsor sistishes O s35 0 1:04
' IndWstr) projvellytty data C 13$

Ce swe'
Occupational inpry and tiineis data O $35 2c ccoe

_
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NATIONAL CENTER FOR DEVICES AND RADIOLOGICAL llEALTil

PROBLEM REPORTING PROGRAM FOR RADIATION TIIERAPY 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 the manufacturer and to the National Center for Devices

~

and Radiological liea!th (NCDRii), 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 NCDRII. 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
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 examples.

When a problem is found to be generic, that is, it has a possibility of occurring on all imodels of the same or simular design, the manufacturer may initiate a device recall I

(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 i

plan (CAP) to the NCDRif for review. - As of December 31,1981, the following seven-
recalls were in effect; 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 exposed position
(PRP source).

2. The Siemens wedge filters for Mevatron 6 and 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 incledes 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).

7. The AECL digital 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 "cne of 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 repo-ting 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 cn 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
Rockville, Maryland 20852
Attention: Dr. Joseph G. Valentino

or by telephone at 800-638-6752 (in Maryland, call collect at 301-881-0256).
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Device Manufacturer /Model Problem as Stated by Reporter

f Cobalt-60 *
iiTeletherapy2

Siemens Gammatron S 80 IIellowat timer failure.

AECL Theratron 780 Mechanical timer dials stick when
switch is turned on.

AECL Theratron 780 The lateral and longitudinal breaks
for the treatment couch are not
reliable,

i

AECL Theratron 80 Front source drawer stop tracket
,

broke in half. I

AECL Theratron 780 Collimator and cover assembly was
)found ready to fall off, allen screws

had worked loose. i

AECL Theratron 780 Table moves causing near falls by
,

patient and damage to healthy tissue.
|
|AECL Theratron 780 Serious problems with the brake

Model 20 couch assembly

AECL Tiferatton 780 Detachable stretcher fell off the
carriage assembly while operating the
machine.

AECL Theratton 780 The distance indicator support rod
fell out while it was "locked" in
position.

AECL Theratron 80 Field defining light cable shorted the
6 volt AC to ground when the field
light was lef t in the on position.

AECL Theratron 780 No provision for automatic cessation
of couch movement in case of
collision with other objects.

AECL Theratron 780 Collimator setting display on the
collimator does not function properly.

_ ..__ __ .-.
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Device Manufacturer /Model Problem as Stated by Reporter

. Linear?, _,
.

' Accelerator

Varian Clinac-18 Unit failed to terminate by primary
or secondary dose monitor.

Siemens Mevatron 20 Loose lead shield in front of
collimator sheared several wires.

Siemens Mevatron 20 Dose monitor automatically reset
itself to zero after 399 and continued
to run.

Varian C11nac 18 Patient support assembly dropped
suddenly during patient set-up.

Siemens Mevtron 20 Light field mirror wraps; high voltage {capacitor breaks on gantry rotation.

Siemens Mevatron 12 Target not secured, electrons produce
x-rays by striking flattening filter.

Siemens Mevatron 6 "Z" table went down too far byptssing
limit and safety switches, jammed in
position and could not be raised.

Siemens Mevatron 12 Small piece of lead, apparently from
beam stopper, jammed same and
caused retract motor to fall.

Siemens Mevtron 6 & 12 Wedge interlock systems inoperative.

Varian Clinac 6-100 Patient support asembly: locks slip,
top not level, patient's fingers can
get caught under top.

.p e., *" "
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Device Manufacturer /Model Problem as Stated by Reporter
.

Linear
!

Accelerator

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

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

Varian Clinac 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 Clinae 6/100 Thumb wheels on hand pendant stick
or jam in operating position.

Varian Clinac 4 Calibration of dose integrator
abruptly changed by 27% Corrected
by changing printed circuit board.

I
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Device Manufacturer /Model Problem as Stated by Reporpr,

Simulator Picker Ther-X Gantry loadnut wear

Toshiba LX-8-AA Significant radition outside light
field.

AECL Therasim 750 Fifteen major malfunctions; hand and
table controls.

Siemens Ximatron Operator's manual not provided with
unit.

I

Cascade RTS Film cassette holding device fell on
patient.

Orthovoltage
X-ray

Philips RI'-255 Rotation of inner x-ray aperture with '

respect to aperture of treatment
cone.

Siemens Stabillpan if timer is accidently set between ;

two time increments, x-rays can be
produced, but exposure will not |

terminate automatically.
:Superficial
iX-ray
'

!Picker Zephyr (8SkVp) Time selection errors can occur due i

to "play" in timer. X-ray switch I
remains in "ON" position after
exposure, accidental exposure can
occur if time is reset.

Bucky X-Ray Machine failed while treating a
International patient, pressure diaphragm failed
C-2 Bucky Comb. af ter patient removal and sprayed

oil around room.

Bucky X-Ray Machine has failed to work despite !International being replaced and/or repaired !

several times.

|

!
i
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Device Manufacturer /Model Problem as Stated by Reporter !

|y;~-w- ._m, , '

*' Brachytherapy,

Nuclear Associates Sources found to be leaking on
CS-137 Hairpins arrival of shipment.

|
Rad-Irid Both ends of centainer are open
shipping container and Iridum-192 seeds may fall

through.

Radiation
Monitor

Victoreen Primapak Installation instructions incorrect,
input and output receptacles
interchanged. '
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NATIONAL CENTER FOR DEVICES AND RADIOLOGICAL HEALTH

PROBLEM REPORTING PROGRAM FOR RADIATION THERAPY DEVICES

SUMMARY OF REPORTS RECEIVED FROM January,1982 to June,1982
,

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

This is a summary of the_ thirty' reports riceived 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 submitted by
practitioners to the U. S. 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 radiation therapy devices of the nature of problems observed arid
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
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, 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 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. To date seven recalls have occured; four resulting
from PRP reports and three from information submitted directly by the manufacturer.

c -46 21o

LL. k - 9nW o



,

___

|
.

e

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 "one of a kind"
isciated incidences and received individual repair or other response.

| The PRP is important to the qual ty 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 malls 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<

the Commission on Radiation Therapy of the American College of Radiology and the
1 Committee 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
Attentiom Dr. Joseph G. Valentino

or by telephone at 800-638-6752 (in Maryland, call collect at 301-881-0256).
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Device Manufacturer /Model Problem as Stated by Reporter

Linear
Accelerator

Varian Clinac 4 Intermittently the dose counter on
- the console jumps- in one of the l

'decades. On occasion, the jump could
. pass the preset levels, in which case
the macidne would not shut off as it
should. !

When interlock systems are activated
and machine is shut down during .
treatment, there is no provision of
lowering the table to evacuate the
patient.:

Varian Clinac 18 Excessive radiation leakage occurs t.t ,

the distal end of the primary electron !
carrier when the collimators are set '

at 30 x 30 cm.

Siemens Mevatron 67 High voltage tension lead to
waveguide filament arced to adjacent
wires resulting in significant damage
to electronics and fire potential.

i

Varian Clinac 4 Small ball bearings started falling out
of unit's head. Found ball bushing
assembly on lower jaw assembly had
broken open.

; Siemens Mevatron 74 When machine was turned on and
.

allowed to stabilize and to come up
|
J

to temperature, a transistor shorted
and burned some transistors on the
pulsar control board. The
transformer shorted out and damaged
the injector.

4

'

Varian Clinac 4 When radiation beam was are no
indication of it was recceded by the
monitor units and no time was
indicated on the timer.

Varian Accelerators When hand control, which is made of
i heavy duty hard plastic, drops, small
i plastic pieces break loose inside the
! unit and jam the safety switch andd

machine movement control wheels.
:

. - . -. - . . - . . .
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Linear !
I Accelerator ;

i*

Varian Clinac 4 The cadmium plating on the interior . !
surface of the collimator port is
flaking.

.

b

Varian Clinac 6-100 The mylar film on the patient support !
,

c.9sembly may break loose from the
!; supply roll when nearing the end of
|3 the roll. i

t

.
6[

gyj,

AECL Theratron 780 Bacaldng of a coupling pin which ties {the source drawer to a hydraulle t

cylinder. In a certain position of arm
!rotation, if this pin should break, the ;

pin can be wedged into the source j
i

mechanism, preventing the source
from returning to the safe position.

.

,
.:

!
. Two malfunctions caused by a

malfunction of the cord retraction i
spool assoclu sd with the beam i
defining light system. Malfunction !

'

) was indicated by a failure of the
!beam defining light to illuminate.
i!

)
IAECL Theratron 80 Gantry continued to rotate after the !

rotate button on the hand control was
{7 released. Unit stopped rotating after
;-

pushing the emergency stop button. !i

r
) Picker C9 Disintegrating belt jammed source fj

drive mechanism. Source jammed in
the "on" position. |

,

; Picker V-10,000
The timer on the controlganel will
usually turn off the CO exposure
when it reaches zero, but not always.,

AECL Theratron 780 Source did not withdraw completely
{after treatment due to insufficient

,

i ;air presure within the sourco !j withdrawal system.
.

.

AECL Eldorado 6; Radiation beam was unable to meet !
Theratron 60 its specifications because of the

!.

Increased transmission outside the !
'

useful beam !

)
!i

i !
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AECL Theratron 780 Source would not extend completely i
due to a defective cord reel which
caused wire to obstruct source
cylinder. Prior to this the source i
retract very slowly.

:

AECL Theratron 780 No operative strain gauge on the jcouch to cause an interruption in
i

couch and/or gantry motion in case of !

collision.
|

The collimator 9etting display on the |
collimator does not function I

properly. Elements of the LED |display are burned out. j
!-' iker C8m/80 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.

Siemens Gammatron S 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. |

|

AECL Theratron 780 Norgren compressed air regulator in
the source drawer pneumatic drive
system has excessive number of air
leak failures.

AECL Thetatron 80 Electronic Digital Treatment Timer
failed. As a result, the LED's did not
display the usual letters and numbers
and the source remained on.

{

Source remained in exposed position;

i

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'd reel"
,

assembly with the "conductor tape",

assembly the field defining light
; would fade occasionally and become

very dim.

i

l

|i

|
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Device llanufacturer/Model Problem as Stated by Reporter

*s.

. Cobalt-60 '
Teletherapy

Picker Model 6223 Loose light bulb from source location
indicator jammed source in exposed
position.

AECL Theratron 80 Lights incorrectly indicated source
still exposed af ter treatment.

Picker C-9 Source sticking in exposed position.

AECL Theratron 80 Air cylinder malfunction, source
would not retract.

Picker C-9 Tabs to limit are slip, and fall to
reverse gantry.

Picker Table #3702 Patient treatment table failed to stop
when being lowered.

..

'
AECL Theratron 80 Unit stops during rotation.

.

AECL Eldorado 8 Field light housing installed
improperly. Source drawer stuck in

j exposed position.
.

AECL Theratron 80 Source remained exposed at
termination of treatment. Replaced

j detent pin and air cylinder.
;

t undergoes 360 rotation when
i

a

!

|

,~

l

!
!

.i
i

!

i
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NATIONAL CENTER FOR DEVICES AND RADIOLOGICAL HEALTil

PROBLEM REPORTING PROGRAM FOk .1ADIATION THERAPY DEVICF.S

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 reports 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 reporting additional safety hazards.

All reports received by the USP are regarded as unverified information until the report
i

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 InhcMnt problems with the
product. There is no intent in this summary to claim or imply that a particular
manufacturer's device or modd i 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 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 (fleld
irepair 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 dan
{(CAP) to the NCDRH for review. To date seven recalls have occurred; four resulting <

from PRP reports and three from information submitted directly by the manufacturer. I

!
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 malls reporting forms and information regarding the PRP to
members of the American Association of Physicists in Medleine, 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 '

t

Commission on Radiation Therapy of the American College of Radiology. Reports may ;
be submitted to USP in writing at the following address:i t

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).
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!Device Manufacturer /Model Problem as Stated by Reporter

Linear Varian/ Clinac 20- Spring loaded latch assembly for electron
Accelerators .

applicator / accessory mount can be
- unintentionally released.

i

Toshiba/LMR-13-3A Cooling hoses broke in gantry i

Varian/ Clinac 4 Dirty contacts in counting module caused
|

Increased resistance and "jumping over" of
prescribed dose. Unit failed to terminate by
prescribed dose.

i

Siemens/Mevatron 6 Z11 When at 50 or more, pedestal was in collision
Couch path with gantry. Also, cable shield on

pedestal protruded, contacting gantry. i
.

Varian/ Clinac 18 If moduistor start switch is fixed in
"Momentary On" position all "Emergency off"
switches are defeated.

|

Philips/SL 75/5 Welds broke on main bearing that holds gantry |
to main frame. ;

Siemens/Mevatron 74 Two key switches, Rad On and Reset, are
sticking and not returning to proper position
when released.

AECL/Therac 6 & Therac Optical distance indicator is blocked by :
20 patient's head and shoulders.

ATC/Therapi-4 "X-Ray On" and "Complete" switches failed in
closed position.

Varian/ Clinac 18 On several occasions port verification film,
taken using tray with metal markers to
ind!cate central axis, showed field was too
high or too low, while central ray was
positioned correctly.

Varian/ Clinac 6/100 Slippage device wears out on clutch
connecting chain d-ive to power unit. Gantry
can rotate rapidly without control.

AECL/Therac-20 Drive shaf t fractured during ascent resulting
in a 6" drop of table and patient,

s

e e
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Device Manufacturer /Model Problem as Stated by Reporter

Linear Varian/ Clinac-12 While u"ting, Rads-l Rads-2 and Time wouldfAccelerators reset .o 4 'to and begin counting again with
accee w continuing to run. Back-up dose
counter not fully independent of primary dose
counter.

Varian/ Clinac 4 While gantry rotating during a rotational
treatment, table moved in longitudinal
direction several centimeters.

Varian/ Clinac 4 Unexpected table motion results when
deadman switch is depressed, because spring
on hand control snapped.

Siemens/Mevatron 20 24% beam asymmetry and 1 cm light-field /-
radiation field offset caused by sticking mode
slide, and not sensed by either flatness and
symmetry interlock or mode slide interlock.

Siemens/ Electron Beam Openings at mounting end of applicator a
Applicators potential hazard to accidental exposure to

patient's fingers during chest wall treatment.

Philips/SL-75-14 Unit was to be set at 8 MeV but had been set
at 10 MeV

Cobalt-40 AECL/Theratron 80 Due to broken connection of NR13 wire at the,

Teletherapy low air pressure safety switch, primary and
/. back-up timer did not activate.

AECL/Theratton 80 Machine started in rotation mode because
mode selection was not turned back to "fixed"
after previous patient.

Picker /C-9 Clock spring was broken and source stuck
open.

Picker Weak shutter spring and tight drive belt
caused unit to remain in "beam on" af ter timer
went to zero and timer switch went to "off".

AECL/Theratron-80 Short in wiring of hand control pendant caused
head swivel motor to be energized.

AECL/Theratron-80 Burnt relay caused source head to continue
rotation af ter button on hand control was
released.

AECL/Theratron-80 Source drawer stuck because auxilliary source
retaining bracket scraped source drawers

cylinder.

. .

_ _ _ _ . .
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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.

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

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

out of machine.

_,Brachytherapyl Nuclear Assoc./ Fletcher- Bucket carrier too small for source insertion.~

Suit App 11cator One cap missing a shield. Difficulty in
screwing tube caps on and off. Snap-on ovoid
plastic chipping and tearing. Bucket carrier
broke off leaving source in applicator.

Rad-Irid /Ir-192 Ribbons 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 plastic
Ribbons tubing. Seeds fell out when taken out of lead

container.
,

Alpha-Omega /Ir-192 Seeds shif ted in the ribbon.
Ribbons

.

. _ ___.______a
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NATIONAL CENTER FOR DEVICES A'ND RADIOLOGICAL IIEALTII
~ ~ ~

PROBLEM REPORTING PROGRAM FOR RADIATION TIIERAPY 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 to the National Center for Devices
and Radiological llealth (NCDRil) 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 NCDRil. 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 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 (C..A .o the NCDRII for review. To date seven recalls have l
occurred; four resulting from PRP reports and three from information submitted
directly by the manufacturer. The additional problems listed below in chronological I

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 i

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 beceuse 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: l

United States Pharmacopeia,12601 Twinbrook Parkway, Rockville, Maryland 20852, i
Attention Dr. Joseph G. Valentino, or by telephone at 500-638-6725 (in Maryland, call
collect at 301-881-0256).
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* TelethNepy , Cobalt-40 T
w mm ,

.

Manufacturer /Modj Abridged Stated Problem

AECL/Theratron-80 Source drive air cylinder leaked causing excessive source
retraction time.

Picker /C-9 Source remained in exposed position until tech pushed
emergency bar on control panel. Discovered frozen gear in
drive train.

AECL/Eldorado-8 Digital timer installed to replace analog timer failed to I
return source to stored position occasionally. Timer '

replaced, problem continued. Firm supplied "noise filter
kit" to correct.

AECL/Eldorado-8 Conductor tape for field defining light broke and source
position light falsely showed "ON". Radiation monitor
indicated source in stored position. More frequent "tape" l

replacement might be indicated.

AECL/Theratron-780 Two cord retraction assembly failures in 15 months caused ;

by either breakage or slippage of tension spring. '

A ECL/ Theratron-780 Cord reel assembly jams causing source to fall to retract !
completely. Brakes for table poor and foot pedal
inadequate for table.

!
;

i
AECL/Theratron-80 Source failed to return to stored position due to |

mechanically sticking air valve.

AECL/Theratron-80 Source stuck in "ON" position due to kinked / twisted
springsteel conductor for field light.

AECL/Theratron-80 Source stuck in "ON" position. Found three of four screws
connecting source drawer to hydraulle ram were loose,
fourth was missing.

Teletherapy: Linear Accelerator

Manufacturer /ModeL Abridged Stated Problem

AECL/Therac 20 liigh output noted for electrons during routine jcalibration. Fuse to "Y" scanning magnet had blown '

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

AECL/Therac 20 Uses unsealed monitor chamber for both x-ray and electron
mode. Variations up to 3.5% seen for 18 MV x-ray output

__ - _ _

__ . .- -. - . _ - _
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over several months due to variations in temperature and '

atmospheric pressure.
|

.'
Varian/ Treatment Couch Mylar does not support patient properly, plastic inserts !

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

Siemens/Z3
Treatment Table Vertical motion chain broke and table top fell down onto

pedestal top (in this case only about two inches.)

Manufacturer /Model Abridged Stated Problem
i

Nuclear Associates /
67-905 Colpostat New source carrier without source became stuck in .

Fletcher-Suit afterloading colpostat. Sent to
manufacturer for removal.

Best Industries /3
i

j Ir-192 Ribbons Incorrect seed Spacing and source activity variation in '

same ribbon indicated on autoradiography.

: Radium Chemical / *
Fletcher-Suit Tandem Rounded end came off tandem and was seen in patient's;

uterus on 3imulation with dummy sources.1 ' '

4 Alpha-Omega / i
Ir-192 Ribbons Migration of seeds within the ribbon observed on i

localization radiograph of patient. '

Alpha-Omega /-

Ir-192 Ribbons Seeds shif ted in ribbons; alters dose.

Low Energy Photon
;

?
Manufacturer /Model Abridged Stated Problem

Picker / Orthovoltage Lead collimator became un glued from collimator cone.

Bucky / Superficial Unit turned on by itself and could not be turned off.

G.E /Maximar 100 Toggle switch to select high (50-100 KV) or low (0-50KV)
|

, energy inadvertently switched to "low", but dual-reading
! analog meter remained at "high". Possibility of patient
| underdose.

,
'

|

|
1

1

0
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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 iy others and to encourage the use of the PRP for reporting additional

,

'

safety hazards.
;

I

All reports received by the USP are regarded as unverified information until the <

report can be analyzd 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 l

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 !

1

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 occurring on j
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

jcorrective 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 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. 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
800-638-6725 (in Maryland, call collect at 301-881-0256). A report form is attached
for your convenience.
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! Teletherapyt Cobalt-40]

Manufacturer /Model Abridged Stated Problem
Access Number

AECL/Theratton 780 Source drawer did not return to fully stored position.
R-20147 Dislodged electrical clip jammed light field wire.

AECL/Theratton 780 Set screw fell out of vertical drive pulley allowing
R-20156 instantaneous 15 cm drop of couch top.

AECL/Theratron 780 Loose screw on one collimator hinge allowed measured
R-20157 field size to change although readout size remained the

same. Output changed by 44 percent.

AECL/Theratton 80 Gantry rotated additional 30 degrees after rotation
R-20196 button was released, but stopped when table rotate

button was pushed.

Siemens/Gammatron S in are mode, gantry overshot actuator at 150
R-20199 degrees and came to rest at actuator at 350 degrees.

Teletherapyt Linear Acclerator

Manufacturer /Model Abridged Stated Problem *

.

Access Number

AECL/Therac 20 Malfunction of electromechanical device allowedR-20144 flattening filter to be misaligned at gantry angle
of 270 degrees resulting in fif teen percent overdose
to right lateral fields.

Varian/ Clinac 4 Reporter learned of control"chip" that tends to
R-20145

malfunction and called for better communication from
manufacturer.

Varian/ Clinac 4/100 Collimator accessory holder latch accidentally
R-20152 released while attempting to remove wedge filter.

Twenty-five pound block fell. Minor injuries to tech.

AECL/Therac 6 Malfunction of "interface board" allowed gantry
R-20154 to rotate on its own, up to 180 degrees,

on several occasions. Beam was not on.
dead-man switch not depressed and gantry not
set for arc.

Siemens/Mevatron X11 Tech received electrical shock when touching control
R-20158 pendant and treatment table at the same time.

. .
._
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Varian/ Clinac 4 Nixie tubes and backup counter intermittently self
R-20167 cleared after treatment due to faulty "stopgate ,

|card." '

|

Varian/ Clinac 18 Treatment table would not stop rising during electron |

R-20173 treatment. Water in table well had shorted controls. |
I

Tech pulled patient from table averting injury.>

Varian/ Clinac 4 Nickel plating on uranium flattening filter was i

R-20174 flaking off. Some flakes were radioactive. |
1

Siemens/31evatron 77 Treatment table frame attenuates a 40 x 40 cm
R-20186 field from 180 degree direction by about 10 percent i

of central ray.

Varian/ Clinac 13 Extreme force necessary to insert or remove |
R-20191 electron treatment cones resulted in injury of ;

an operator.

Varian/ Clinac 4/100 Machine set for fixed fleid treatment went into i

R-20192 are mode. Gantry rotated 25 degrees and delivered
23 monitor units before stopped by tech.

Varian/ Clinac 20 Electron cone was placed in accessory mount without
R-20198 removing zero cone plug. As a result, cone was not

locked and fell out when gantry was rotated, j
|

Siemens/31evatron XII Mark Il treatment couch verticallift mechanism !

~ R-20203 failed. Drive sprocket came off motor shaft and
safety strap pulled loose. Patient dropped
approximately 20 inches.

Varian/ Clinac 6/100 Accessory tray bar disconnected from treatment
R-20204 head and fell to table narrowly missing patient's

h'ead.

Simulator

Manufacturer /Model Abridge Stated Problem
Access Number

Old Delf t Several motions (table, tube support and
R-20182 gantry) operated simultaneously without operator

control.

Cascade Pattant couch top dropped spontaneously.
R-20183

i

.
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Kermath With gantry at 45 degrees, motorized cassette
R-20201 holder fell to floor. Two mounting bolts had

come loose.

Brachytherapy,

I

Manufacturer /Model Abridged Stated Problem
Access Number

3M/I-125 Seeds Three cases of seeds ruptured during implant
R-20150 procedure.

1

3M/ Colpostat Welds on Fletcher-Suit-Deleos colpostats '

R-20178 failed in four units.

3M/I-125 Seeds Bottom of glass shipping bottle fell off spilling
| R-20205 I-125 seeds on floor. Unbreakable bottle ;

recommended

Low Energy Photon

I
| Manufacturer /Model Abridged Stated Problem
| Access Number

Picker / Zephyr About 6.7 R/ min detected 3 cm from end'of cone when |R-20142 key and timer in off position and filament control '

set to minimum.

Siemens/Stabilipan Timer failed to terminate radiation at end of
R-20146 treatment.

Miscellaneom

|

| Manufacturer /Model Abridged Stated Problem
Access Number

|

| S&S X ray / Calipers Patient thickness measured inaccurately
| R-20168 by 3 to 4 cm, could lead to overdose.
|
|

|

|

|

|

|

|
'

i
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CENTER NR DEVICES AND RADIOIOGICAL HEALTH
PFOBLEM REPORTING PPOGRAM NR RADIATICN 'IEEPJLOY DEVICES

SUMMARY OF REPORIS RECEIVED FROM JULY 1984 TO DECEMBER 1984

Prepared by Clifford D. Evans and Robert J. Morton

his is a smmary of the reports received by the Problem Reporting Proccam
(PRP) for Radiation Theracy D3 vices fccm July 1984 through December 19R4.
Rese 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 remeter. In this sunmary, the type of device, the
manufacturer, the nodel, and the abridged stated oroblem or suspected
problem are listed. We purpose of this sunmacy is to inform users / owners
of radiation therany devices, of the nature of the oroblems observed and
reported by others, and to encourage the use of the PRP for ceDortinq
additional safety hazzards.

All reports received by the USP are regarded as unverified information
until the report can be analyzed by the manufacturer ard CDPH. As a result
of these analyses, scoe 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. Were is no
intent in this sunmary to claim or imoly that a carticular manufacturer's
device or model is unsafe. Because the reporting is voluntary and may not
be at all reoresentative, you are cautioned not to draw conclusions about
the eauirment cuality of the listed mnufacturers.

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 recair or cmponent replacement). In the
case of such a recall the manufacturer will notify all users / owners of the I

affected nodels, and will submit a corrective action olan (CAP) to the CDPR
for review. To date, seven recalls have occurred; four resulting frm PRP
remets, and three from information submitted directly by the manufacturer.
The additional problems listed below in chronological order by categocy are
either still under investigation and are therefore unverified or were felt
to be "one of a kind" isolated incidences and received individual renair or
other reosonse.

,

1

% e PRP is imnortant to the cuality of natient care as a method of
maintainirq the cuality of radiation theraov devices. The PRP works
because concerned radiation oncoloqists, radioloqical physicists, radiation

itherapy technologists, and dosimetrists take the time to remet and b3cause '

manufacturers analyze the problems and develon corrective action plans as
needed. Periodically, the USP nails renorting forms and information
regardinq the PRP to members of particioatirp societies in radiation j

,

therapy. Reoorts may be sotmitted to the USP in writina at the followina
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-RR1-0256). A reoort form is
attached for your convenience.
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Teletherapy: Cobalt-60~j

Manufacturer /Model Abridced Stated Problem
Accoss Nu~.ber

AECL/Eldorado 78 Failure in control circuit panel. Wis
R-20208 the source to become stuck in the open positiori.

Picker /V-9 Distortion of the source wheel, due to heat
R-20218 build-co, frm a high activity source (9000 FHM) .

h is resulted in the unit sticking in the "off"
position.

AECI/rheratcon 780 A short in the hand control cable caused
R-20224 extensive damage to the card file, orinted

circuit boards, and main frame ecmoonents.

AECL/Eldorado 78 A defective solid-state relay in a circuit board
R-20236 caused the nource to trove to the exrosed

position.

.

Teletherapy: Linear Accelerator

Manufacturer /Model Abridaed Stated Problem
Access Number

Varian/ Clinac 6/100 Machine did not ston at thumbwheel 6ose. We
R-20212 mechanical detents on the thunbwheel switches

became erratic with use, and the switches would
not properly decode the preset numbers.

Varian/ Clinac 18 tatches on accessocy, wedge, and electttn cone
R-20216 mounts can release without warninq frcrn cressure

on latch hook. (See ccmoany warninq letter of
4-12-84).

Siemens/Mevatron 67 Radiation levels beyond beamstoccer exceed 1% for
R-20217 field sizes 27x27 to 40x40 cm.

Varian/ Clinac 6/100 Numerous problems with oatient suonort assembly.
R-20221 These included intermittent failure of lateral

and longitudinal locks for treatment couch too,
and failure of PSA to lower on ecmand from the
hand pendant.

Siemens/Mevatron XII Tech was using the hand control to set un
R-20225 treatmen" parameters while a natient was on the

treat nent couch. When the hand control atn was
rroved on its axis, the entire hand control
assembly fell.
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varian/ Clinac 18 We beam was able to be turned on aoain without*

R-20227 reproccaming when the thumbwheel mnitor unit
setting was increased and the "beam off reset"

_
was pressed.

Siem nsAtevatron 74 A defective 06 transistor on the S3 panel printed
R-20229 circuit board allowed the machine, when

configured for electrons, to radiate x-rays when
so ococcamed on the console.

Varian/ Clinac 18 Tech hit his head on the nrotruding latch lever
R-20231 of the accessory noont. Wis caused the electron

cone to fall and strike the patient. (See
R-20216).

Varian/ Clinac 20 Center lock of the oatient susoort asse:rbly
R-20238 mlfunctioned. Pressure on the couch too caused

the hirned end of the couch to raise up in a
catapult manner.

Varian/ Clinac 18 Radiation therapy treatment was administered to
R-20240 at least one patient while the machine was

miscalibrated, causino an overexoosure.

Simulator

ManufacturerAkxiel Abridaed Stated Problem
Access Number

Kermth hhile the aantry was being rotated, the tray
R-20245 containing the cross hair pocoed out of its

seated position in the collimator head.

Brachytherapy, I

i

ManufacturerAbiel Abridaed Stated Problem
Access Number

3M/I-125 Seeds Several weeks after imolantation, one of the
R-20210 imolanted seeds was determined to be a dumy

seed. i

|

3M/Coltostat Defective welds on Fletcher-Suit colpostats.
R-20239

|

|
|
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CFNTFR EDR DEVICES AND PADIOIDGICAL FFAIm1
PPOBIRi RETDRTIN3 PROGPNi EDR PADIATICN 'nIERAPY CENICES

S! WARY Or RFIORPS PJTEIVP.D FPCri JV;lIARY 1995 TO JUNE 1985

Prepared by Clifford D. Pvans

This is a strmuy of the reports received by the Probim Derorting Drceram
(PRP) for Padiation Theracy Devices fran January 1985 throuch June 1985.
These are rercrts that were suhnitted by practitioners to the U. S.
Pharmcopeia (U9P), who then forwarded a copy to the mnufacturer and to
the Center for Devices and Radioloaical Health (CDM1), and sent an
aciervledgem3nt to the reporter. In this summry, the type of device, the
mnufacturer, the rrdel, and the abridged stated probim or suspected
problan are listed. '"he purpose of this sumnuy is to infom users /cwners
of radiation therat'y devices, of the nature of the problens observed and
reported by others, and to encourage the use of the PRP for reporting
additional safety hazzards.

All reports received by the USP are recarded as unverified infomation
until the report can ba analyzed by the mnufacturer and CDP 3. As a result
of tnese analyses, serv 3 of the problems have been found to be caused by
reor understarding, care, or operation on the pTrt of the user, as well as
mnufacturing processes or inherent probims with the proiuct. "here is no
intent in this summry to claim or imply that a particular mnufacturer's
device or rr>!el is unsafe. Recause the reportino is voluntary and my not
be at all representative, you are cautioned not to draw conclusions ahaut
the equirrient cuality of the listed mnufacturers.

When a prohlan is found to be Generic, that is, it has the Fossibility of
occurrina on all rodels of the same or similar desian, the mnufacturer my
initiate a device recall (field repair or cavonent replacamnt). In the
case of such a recall the mnufacturer will noti #v all users /cuners of the
af fected rrMels, and will subnit a corrective action plan (CAP) to the CDPM
for revies. To date, seven recalls have occurredt four resulting fran PRP

i
reports, and three fran infomstion subnitted directly by the mnufacturer. <

ihe additional problems listed belev in chronolccical order by catocory are i

either still unier investiat . ion and are therefore unverified or were felt
to be "one of a kind" isolated incidences and received individual renair or
other repsonse.

The PRP is irrortant to the quality of patient care as a rethcri of
mintaining the quality of radiation therapy devices. The PRP works
because concerned radiation oncolecists, radiological ohysicists, radiation
therapy technologists, and dosiretrists take the tire to report and because
mnufacturers analyze the problems and develop corrective action plans as

1

needed. Periodically, the USP mils rernrtina fonns ard informtion I

regarding the DDP to rrmbers of mrticipating societies in radiation
therapy. Renorts my be suhnitted to the USP in writino at the follevino
address: thited States t'hanmcopeia, 126n1 <rWinbrook Parkway. Peckville,
Maryland, 20852, Attention Dr. Joseph G. Valentino, or by telephone at
800-638-6725 (in Hiryland, call collect at 301 091-n')56 ) . A report form is
attached for your convenience. |
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Teletherapy Cocalt-60 t

Manufacturer /thiel Abridaed Stated Problan
Access Shrnber

VrL/W eratron 80 Source retracted to the off nosition only after
R-20252 an extensive delay (2 minutes).

Toshiba/Not Known Source did not retract at the ccroletion of
R-20257 treatment due to broken teeth on two of the bevel

gears.

Picker /C-9 Source wtxild not eme on when the unit was
R-20264 rotated 180 .

Picker /C-9 hhen the C-arTn was placed at 90 and the large
R-20271 tray was attached, the mehine becan to drift

tcurds the floor approximtely 5 to 7 c%rees.

Picker /C-9 On routine calibratim the measured output was
R-20272 7.9% higher than expected, due to a rellet shift

within the source.

Teletherapy: Linear Accelerator

Manufacturer /Mcdel Abridaed Stated Problem
Access ?Arnber

Siemens/2-11 Couch %e min drive chain broke while the couch was at
R-20248 its hichest position, causing it to drop

approximtely 20 inches.

Varian/ Clinac 4 The dose integrator mter was not working so
R-20258 treatment dose was recistered only in the

mbcanical counter.

Siemms/Mevatron 77 The hand-pendant ceiling cover fell off.
R-20266

Philips/SL75-20 %e tongue on the latchina mechanism of the tray
R-20274 holder my not fully insert into the holding

plate if the te noue is not fully extended.

Varian/ Clinac 6/100 While the gantry was beino rotated the accessor'/
R-20276 mount from the mehine fell off mto the floor.

- _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ ________ _ ________ _______ . _ _ _ _ _ _ _ _ _



(

,

e

sinulator

Manufacturer /Model Abridoed Stated Problem
Access Number

ABCL/Therasim 750 In the gantry lateral position, with the hmgo
R-20247 intensifier at its lowst trrvel, the table

locked in the alarm position.

ABCL/Therasim 750 When the dead mn switch was pressed, the image
R-20250 intensifier rawl toerds, 'and actually totched

the patient, but the alarm failed to sound.

( tracigtherapy[
Manufacturer /Model _Abridoed Stated Prohlm

,

Access Number
|

Aloha-Omega /Ir-192 Seeds During rerreval of an implant it was found that
R-20265 seeds had shifted in 4 of 7 nylon ribbons, so !

that proper spacing had not been mintained. !
.

Alpha-Crega/Ir-192 Seeds During reroval of an implant, seeds slipped out
.

|R-20269 of the nylon ribbon. '

;

i

|
Iow Energy Photon |

.

Manufacturer /Model Abridaed Stated Preblem fAccess th*r
|

Bucky /Sunerficial Unit turned on by itself and rald not he
R-20268 turned off.

Hyperthermia

Manufacturer /Model Abridoed Stated Probim
Access Ntrnber

BSD Medical /SB-035 Output varied + or - 20 watts frrn the set power
R-18120 level.

!

1

,
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CENIER EDR DEVICES AND RADIOLOGICAL HEALVI
PROBLEM REKunNG PROGRAM IVR RADIATICH MIERAPY DEVICES

SUMMARY OF REPORTS RECEIVED FRCM JULY 1985 10 DECEMBER 1985

Prepared by Clifford D. Evans

This is a sumary of the reports received by the Problem Reporting Program
(PRP) for Radiation Therapy Devices from July 1985 through December 1985.
These are reports that were subnitted by practitioners to the U.S.
Pharmacopoeia (USP), who then forwarded a copy to the ranufacturer and to
the Center for Devices and Radiological Health (CDRH), and sent an
acknowledgement to the reporter. In this sumary, the type of device, the
manufacturer, the model, md the abridged stated problem or suspected
problem are listed. The purpose of this sumary 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 reportingadditional 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, seme 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 summ ry 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 equipnent 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 replace.E . ). In the |case of such a recall the mnufacturer 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

'

reports, 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 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
m nufacturers analyze the problems and develop corrective action plans asneeded. Periodically, the USP mils reporting forms and information
regarding the PRP to members of participating societies in radiation
therapy. Reports my be subnitted to the USP in writing at the followingaddress: United States Pharmacopoeia, 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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Teletherapy: Cobalt-60

Manufacturer /Model Abridged Stated Problem
Access Number

Siemens/Gamatron S Defect in timer caused it to stop before the
R-20278 completion of treatment, but the source

remined in the exposed position.

Siemens/Gammatron S The posterior field, after being locked,
R-20288 would shift laterally, by up to 1.5 cm.
AECL/Theratron 66 A pressure regulator switch (S15) on the
R-20296 pneumatic system failed. This caused the

compressor to continue running, resulting in
an overpressure condition in the holding tank.

Picker /C-9 The source rotor stuck as it was rotating
R-20311 towards the "on" position.

AECL/rheratron 780 A failure in the timer motor and treatmentR-44456 solenoid driver- (Board B12) caused the therapy
beam to be turned on and off solely by the
door interlock switch.

'I41stherapy: Cesium-137

Manufacturer /Model Abridged Stated Problem
Access Number

Picker /PX-65 A difference in the output between horizontal
R-20314 - and vertical beam directions caused by the

corrosion and disintegration of a retaining
spring inside the capsule.

Teletherapy: Linear Accelerator

Manufacturer /Model Abridged Stated Problem
Access Nu:rber

AECL/Iherac 25 Gantry rotated on its cwn, with enough force
R-20277 to crush equipment that was located ktere a

patient would normally be positioned,

varian/ Clinac 18 Lower collimating jaw was wide open (35 cm),
R-20281 but the jaw size indicators indicated 16 cm.

Lower jaws were not parallel to one another
and moved slowly and erratically.

,

1
'

1

1
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Siemens/Mevatron 20 Numerous weld fractures at the load bearing
R-20294 struts caused a 3 to 4 m shift in the gantry
_ _

rotational center,

varian/ Clinac 2500 Apparent drift in machine output due to the
R-44625 upper chamber being damaged by a protruding

screw. We greatest patient exsposure was
8% greater than intended.

\

AECL/rherac 20 Malfunction in the video terminal while i

R-44628 treating the patient in the electron mode.
Display on the screen was filled with the "0"
symbol.

i
varian/ Clinac 1800 Upon starting the machine it was observed that

!R-44647 the dose rate indicator was showing 240 ;

rad / min, but the integral dose meters remained
|at zero.
1

similator
Manufacturer /Model Abridged Stated Problem

|Access Number

i.oldefelt/Sinulix-Y Due to a bad circuit board the machine began |R-20312 to move on its own. The shutters opened up to i

the largest field size, the patient table
i moved up 3 feet, and the gantry began to j

,

rotate. '

4

) AECL/Therasim 750 A ceiling-mounted hand control came loose and
R-44464 fell on a patient, who suffered a contusion of

the left shin. It was found that a roll pin:

j which supported the control had become loose
j and fallen out.
; AECUTherasim 750 While performing a patient simulation the hand
i R-44475 controi assembly abruptly fell. 'Ihe metal

elbow joint appeared to be sheared, as if the
metal had been stressed,

i

l
: ^ - Brachytherapy
,

Manufacturer /Model Abridged Stated Problem,

2 Access Number

g ~~nadium Chemi al/f There was a broken weld at the end oppositeFletcher-Suit Applicator the ovoid.'

j R-20308
i

!, l

1

i
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Low Energy Photon

Manufactursr/?iodel Abridged Stated Problem
Access th d er

Siemens/Stabilipan The beam indicator light was on and the timer
R-20310 had been activated, but no x rays were

pr<de:ed.

I
|
|

|

.
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CEN1YR FOR DEVICES NO RADIOIDGICAL HEALTH'

'
I PROBLEM REPORTING PROGRAM 70R RADIATICN 'IEERAPY DEVICES

SUMMARY OF REPORTS RECEIVED PROM JANUARY 1986 TV JUNE 1986
4

Prepared by Clifford~D. Evans

i f

I Wis is a summary of the reports received by the Problem Reporting Program ,

(PRP) for Radiation Therapy Devices from January 1986 through June 1986.
%ese are reports that were subnitted by practitioners to the U.S.

] Pharmacopeia (USP), who then forwarded a copy to the manufacturer and to
,

i the Center for Devices and Radiological Health (CDRH), and sent an |

j acknowledgement to the reporter. In this sumary, the type of device, the
' manufacturer, the model, and the abridged stated problem or suspected

problem are listed. The purpose of this sumary is to inform users / owners :
of radiation therapy devices, of the nature of the problems observed and r

reported by others, and to encourage the use of the PRP for reporting
i 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 t

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. Were is no '

intent in this summary to claim or imply that a particular manufacturer's
device or nodel 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,

.

1

| 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 my ,

,

initiate a device recall (field repair or component replacement). In the ,

3 case of such a recall the manufacturer will notify all users / owners of the ;
1 affected models, and will subnit a corrective action plan (CAP) to the CDRHi

: 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 order by category are'

either still under investigation, and are therefore unverified or were felt
t

to be "one of a kind" isolated incidences and received individual repair or ;

! other response.
1

j We PRP is important to the quality o' patient care as a method of
maintaining the quality of radiation therapy devices. We PRP works
because concerned radiation oncologists, radiological physicists, radiation;
therapy technologists, and dosimetrists take the time to report and because,

I manufacturers analyze the problems and develop corrective action plans as
1 needed. Periodically, the USP mails reporting forms and information

regarding the PRP to members of participating societies in radiation4

I
1 therapy. Reports may be submitted to the USP in writing at the following

"

| address: United States Pharmacopeia,12601 Ivinbrook Parkway, Rockville,
| Maryland, 20852, Attention Dr. Joseph G. Valentino, or by telephone at
i 800-638-6725 (in Maryland, call collect at 301-881-0256). A report form is

attached for your convenience.'
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;telstiiiiapy:LCobalt-60f

Manufacturer /Model Abridged Stated Problem
Access Number

AECL/Theratro 780 A shorted filter capacitor in the braking and
R-44779 and drive disable circuit caused the couch and

gantry to move without the technician
operating the direction control switches.

AECL Cheratron 80 The machine continued to rotate an additional
R-44781 60 to 90 degrees despite the fact that the

button on the had control had been released.

AECL/Iheratron 780 Defective timer did not shut off at the end of
R-18661 treatment, resulting in an overexposure to the

patient of approximately 10 R.e

AECLAheratron 780 Interlock on the treatment room door failed to ,

R-18687 terminste treatment when the technologist r

prematurely opened the door and entered the
room.

AECL/rheratron 780 The machine would operate when the "on" button
R-45180 was pushed, without the timer being set.

Picker /C-9 The source remained in the exposed position
R-45371 after treatment had been completed.

Picker /C-9 Table short circuits whenever it is moved,
R-45418 causing several fuses to blow.

Linear Accelerator

wmufacturer/Model thridged Stated Problem
Access Nu:rber

varian/ Clinac 18 The bolts that hold the counterweight in place
R-44770 came loose, and the counterweight fell to the

floor.

Varian/ Clinac 18 Collimator jaws would change size whenever the
R-44817 couch was moved.'

Varian/ Clinac 6 A short+.1 coaxial cable in the head caused the
R-44807 dose integrator to not register the

accumulated dose.

Varian/ Clinac 6 Inspection af depleted uranium shielding at
R-44809 the back c ; the accelerator guide revealed

two rough, uncoated areas or uranium that upon
wipe testing demonstrated a small quantity of
remor ble contamination.

,u .
. .

.
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Varian/ Clinac 6 Loss of power to the water pump due to the
R-45106 fusion and subsequent melting of a male / female

connector plug.

!AECQ'IEeE5E25T| The photon beam mode was mistakenly entered
'R-45210~ 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. ._s

Both.. received large overdoses, and~one death' |
''

* has: resulted!

varian/ Clinac 4 & 6 Dose integrator in three machines would count |

R-45225 when the beam was "off". It was discovered
that none of these machines contained the most i

recent integrator PCB's.

Varian/ Clinac 4 Freon 22 was mistakenly loaded into the
R-45227 machine instead of Freon 12. This caused !

arcing and the Freon 22 to breakdown and
contaminate the machine with an. oily film.

Varian/ Clinac 18 Symmetry meter failed to terminate the
R-45318 machine's operation although all planes, at

all energies, were found to be t. symmetric by ;

as much as 5 percent.

Siemens/Mevatron 74 A loose drive chain on the table caused the
R-45313 table to drop 2-4 inches when being lowered. !

.

Sinulator

Manufacturer /Model Abridged Stated Problem
Access Number

Kermath/*ISL-XY Intermittant problem of of uncommanded gantry
R-45284 rotation when only the deadman switch had been

pressed. j

Toshiba/LX-30A Installation error caused the cassette holder j

R-45342 to not be fastened to the image intensifier. i

Nhen the tube stand was rotated the loaded
cassette holder fell to the floor.

Oldfeldt/Simulix-Y Tube gantry moved without operator control.
R-45467 This motion continued until the safety touch

bar hit the table top.

.. - . ,
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Manufacturer /Model Abridged Stated Problem [
Access Number p

Alpha-omega /Ir-192 Seeds Upon removal of twelve ribbons from a patient |

R-44844 it was found that the seeds had shifted in !
three of the ribbons, and one seed had fallen ;

out of a fourth ribbon.

. Alpha-omega /Ir-192 Ceed, Seeds had shifted in two ribbons, so that the [
R-44845 proper spacing had not been maintained. !

!

Best/Ir-192 Seeds The encapsulation on one seed was defective, .

R-45064 causing the seed to become dislodged from the !
encapsulation.

i

=RadiuaTdAeadbAl[?. .__
Pins that act as the pivot of the source {

Fletcher-Suit 1 Applicator' holder on two ovoid afterloaders are faulty. (

R-45439 one pin is half-way out and the other is j
missing. j

!

Low Energy Photon

Manufacturer /Model Abridged Stated Problem
*

Access Number
>

Bucky / Superficial Upon installation, due to a faulty |

R-44903 transformer, the machine would produce j
radiation without being turned on. |

I
t
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CENTER FOR DEVICES AND RADIOIOGICAL HEAL'I11
PROBLEM REPORTING PROGBAM EVR RADIATION 'IIIERAPY DEVICES

SUMMARY OF REPORTS RECEIVED FROM JULY 1986 'IO DECEMBER 1986
'

Prepared by Cliffo d 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. 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 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 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 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 review. 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 i

manufacturers analyze the problems and develop corrective action plans as j
needed. Periodically, the USP mails reporting forms and information '

regarding the PRP to members of participating societies in radiation
therapy. Recorts may be submitted to the USP in writing at the following
address: United States Pharmacopeia,1260) Twinbrook Parkway, Rockville,
MatyTind, 20852, Attentien Dr. Joseph G. Wlentino, or by telephone at
800-638-6725 (in Maryland, call collect at 301-881-0256). A report form is 1

attached for your convenience.
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gTelethespy:' doEElt NO C U
"

Manufacturer /Model Abridged Stated Problem
Access Number

AECL/Theratron 80 The gantry failed to rotate, the collision arm
R-45867 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 of water.

AECL/Theratron 780 When treatment was initiated, the timer
R-45874 started but the beam did not come on. The

problem was due to a faulty solenoid,

Picke:/C-9 A small metal tab became lodged near the
R-45934 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.

AECL/Eldorado 78 When the optical distance indicator beam
R-45941 passes through the manufacturer supplied

plastic tray block support there is a
distortion of 0.5 cm in SSD readings.

AECL/Theratron 80 A short developed in relays K7 and/or K9,
R-46013 which caused the gantry to continue to rctate

even though the actuating button had been
released.

Picker /C-9 The timer failed to terminate the treatment at
R-46038 the preset time.

Linear Accelerator

Manufacturer /Model Abridged Stated Problem
Access Number

Varian/ Clinac 4 Mechanical counter would, on occaision, either
R-45504 fail to count or would count incorrectly.

AECL/Therac 25 Software bug resulted in an excessively high
R-45647 start-up dose rate.

Varian/Clicac 18 Two helicoils that worked loose caused 42 lbs.
R-45652 of lead shielding to break free of its

mounting.

, . -. - -_ , - .-- - - .--
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AECL/Therac 25 During the machine warm-up procedure'a R-45799 R

malfunction "12" was-observed. The seftware
indicated that a gun current higher than 4.1

~ amps was not acceptable,'although the unit
requires 4.88 amps to operate properly.

Varian/ Clinac 4 After the installation of a new pendant, the ,

R-45791 ' treatment table would move longitudinally .i
whenever the gantry was rotated.

.

Siemens/Mevatron 67 The "Z" couch table dropped 6-8 inches with a
R-45813 patient on the table.

AECL/Therac 20 A malfunction occurred while treating in the
R-45907 electron mode with 13 Mev. The dose rate,

accumulated dose, and % elapsed time did not
register on the CRT. After treatment it was
not possible to access the computer through
the keyboard.

Siemens/Mevatron VI The dose meter failed to terminate treatment
R-45933 at dose set on the thumb wheel switch

1 selector.

Siemens/Mevatron 12 Electrcn applicator fell apart at the seams
,

R-45945 as the technologist was connecting the -

applicator.to the electron dose chamber.

Siemens/Mavatron 12 A faulty high voltage canister caused the
R-45953 machine to catch on fire, burning it beyond

repair,

varian/ Clinac 6 The release lever for the accessory holder was
R-45981 activated instnad 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.

Varian/ Clinac 6 The eight cap head screws were beginning to
;

R-46052 pull through the counterbored land areas. "

ATV/Therapi 4 The blocking tray assembly was about to fall *

R-46083 off the machine. The entire weight of the
blocking tray assembly falls on two thumb .

screws that depend on the frictional holding
power of only two small set set screws.

Baytheon/Sagittaire 25 Twelve of the twenty-four bolts holding the
R-46116 gantry to the wall sheared off.

1

:

1
b

i

_ , . . .- . - , - - . - , - - , , ... _ ,._-,, . _ . - _ _ _ . . _ , . . , , _ _ _ __,._______,,.,c-,,,-,.~..,.._...,,,,



.

.

e
.

Simulator

Manufacturer /Model Abridged Stated Problem
Access Number

Toshiba/LX-30A X-ray arm occaisionally extends spontaneously,
R-45723 without technologist operating any of the

controls.

Phillips/ Universal A sheared bolt caused the x-ray cassette
Localizer-Simulator assembly to fall off of the fluroscopic screen
R-45878 and strike a patient.

AECL/Therasim 750 Failure of diode on the limit switch allowed
R-45974 the image intensifier to over-travel. The

power cables to the intensifier were ,

subsequently pinched by unit covers, causing I

an electrical shock to the patient.

|

!

Cdrachythera'pyJ
,

1

Manufacturer /Nodel Abridged Stated Problem
Access Number

i

|

Rads S. L./Ir-192 wires The radioactive portion of the wire was
R-46041 cettified to be 7.0 cm long, but was in fact

only 3.8 cm long. i

(Radium Chemical [' .
.

The closed end of the applicator came off in
iFletcher Suit-Applicator.; the cervix of a patient. i

R-46096

|

,

|

Low Energy Photon

Manufacturer /Model Abridged Stated Problem
Access Number

Philips/RT-250 The unit was able to produce a beam with the
R-46049 incorrect filter in place.

Siemens/Stabilipan A failure occurred in the unit's voltage
R-46102 selection circuitry, driving- the kVp to its

maximum value, regardless of the value set at
the console.

|

i

|

l
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Miscellaneous

Manufactuer/Model Abridged Stated Problem
Access NuTher

G.E./ Target Treatment In the implant dosimetry calculation, a
Planning System sub-program draws curves of the isotope dose
R-45726 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.

Brown Boveri/ Betatron 'Intermitttent problems have been reported with
R-45849 the dosimetry system, leading to infrequent

random eroots of up to 7 percent in dose
delivered.

.

9

|

|
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CENIER EOR DEVICES AND RADIOIDGICAL HEALMI

PROBLEM REPORTING PROGRAM FOR RADIATION 'IMERAPY DEVICES

SUMMARY OF REPORTS RECEIVED FROM JANUARY 1987 'IO JUNE 1987

Prepared by Clifford D. Evans

This is a summary of the reports received by the Problem Reporting Program
(PRP) for Radiation Therapy Devices from January .1987 through June 1987.
These are reports that were submitted by pract.itioners 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 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 component 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 chrc7ological 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 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 actien 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 Twinbrcok Parkway, Rockville,
Maryland, 20862, 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.

CgG O 7
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% g _etherapy y Cobalt-60 *Tel

Manufacturer /Model Abridged Stated Problem
Access Number

Picker /C-9 A new radioactive source, five days after
M-46329 installation, did not fully return to the off

po.;ition af ter treatment of a patient.

AECL/Theratron 780 The rod assembly that moves the source to the
M-46398 exposed position a s coated with molycoat, a

lubricant, which had thickened, creating i

enough resistance to keep the source from
moving out.

|
'

AECL/Eldorado 78 An electrical short in the hand control cable
M-46512 energized the motor, causing the. unit to move

in a vertical direction.

AECL/rheratron 80 A malfunction caused the unit to rotate during
M-46528 a fixed-field teletherapy treatment.

Picker /C-9 A new timing system, retrofitted to the C-9
M-46626 unit two months previously, failed to

terminate a treatment. This timer was I
'

replaced with another new timing system, which
failed to terminate a treatment just one month
after installation.

AECL/Theratron 780 During treatment the timar failed to run down,
M-46693 and the treatment had to be terminated

manually by switching off the treatment
switch,

l

AECL/Eldorado 6 Due to a spider gear that was not fully i

M-46720 engaged, the head descended at a high rate of |
speed onto a patient, resulting in death. |

Linear Accelerator

Manufacturer /Model Abridged Stated Problem
,

Access Number

Varian/ Clinac 4 Upon delivery of the first of 47 monitor units
M-46150 of dose to a patient the counter went from 000

to 095. This situation was not able to be
reproduced.

Varian/ Clinac A terminally ill cancer patient was struck
M-19139 with a 3 lb. lead shadow block that fell from

a height of 20 inches when then therapist |

accidently toppled it off of the accessory I

mount.

_ - - - -. .-- _ _ . _ _ _ . _
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)
AECL/rherac 20 Improper centering of the electron aperture on f

M-46324 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 to tb "console" position on the hand
control in tco short of a time span. .In this
"mispostionen" situation (electron beam
aperture in the wrong position), it would be
possible to turn the eletron beam on and keep
it on indefinitely without any indication of
error.

Siemens/Mevatron 74 The verification system for this unit, which
M-46398 is contolled by punch cards from the control

console, has consistently not functioned since i

the unit was installed in the Spring of 1985.
i

varian/ Clinac 20 The door interolck transistor (2N-440) i
'

M-46529 malfunctioned. This allowed tha .eam to be
turned on while the the door was open. 3

:

Varian/ Clinac 6 The release lever for the wedge came loose due '

M-46582 to the threads being stripped on the pivot
bolt.

;

*

s

Sinulator ;

Manufacturer /Model Abridged Stated Problem
Access Numbcr .

Vecian/Ximatron 5 When the gantry was being rotated, the
M-46663 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 |
been replaced by the ranufacturer in late ,

1985. |

i

{ Brachytherapy, |

Hanufacturer/Model Abridged Stated Problem
'

Access Number

'

t3MhletcherSuit Upon removal from the patient it was noted
Applicator that the weld on the pivot poir' of the
M-46139 applicator had broken. This ler' a sharp

semicircular piece of stainless steel in the
patient, which had to be removed by the i

physician. l

. _ . _ . - . - __ _ _ _ _ __ . __, - - _ _ .
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'R$diid ChencialT 4 When the, applicator was removed from a patient I
Flet'cher Suit Applicator the tandem tip was missing. Subsequent
M-46513 radiographs showed that the tip was still

located inside the patient's uterus.

3M/ Miniaturized Cs-137 Upon testing of a new source it was found that
Tube Source the actual activity was only 1/100 of the
M-46492 activity stated by the manufacturer.

Low Energy Photon

Manufacturer /Model Abridged Stated Problem
Access Number

Siemens/Stabilipan 2 Multitude of problems over a two-month time
M-46512 period, including non-functional buzzer, oil

leak, broken collimator light, and
non-functional vertical motion of the tube
head.

Miscellaneous

Manufactuer/Model Abridged Stated Problem
Access Number

AECL/Theraplan L In the "QSEED5" program, the computer prompt
Treatment Planning requests radiation activity in mgm while in
Computer fact the computation of dosage requires the
M-46436 units in mci.

l

l

j
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This document is a report of an NRC Task Force. The results, opinions,
conclusions and recommendations expressed in this report are those of
the Task Force and do not necessarily express the positions of HRC or
other Federal or State agencies.
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REPORT OF THE

TASK FORCE

: FOR THE

MATTER OF REVIEW 0F REGULATION OF NATURALLY OCCURRING

AND

ACCELERATOR PRODUCED RADI0 ACTIVE MATERIALS i

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 successor
agency, move immediately to bring accelerator-projuced
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 Comissioners. One of
the points discussed at the meeting was later summarized by the
Conference in a letter to Comissioner Kennedy:

"There is concern on the part of several States regarding
the need for Federal control of radioactive 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 in the proper control 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. t

hepresentatives from SP, IE, NMSS, ELD and SD were appointed. Resource<

persons representing Agreement and non-Agreement States and Federal agencies

also participated. This report is the product of that Task Force review.
t

I

t

!
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_ 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,
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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 Agreemenc States,

David K. Lacker, Administrator,
Radiation Control Branch,
Texas State Department of Health, |
Austin, Texas 78756.

|

Representing the views of the Non-Agreement States,

James Blackburn,
Illinois Department of Public Health,
Division of Radiological Health,
535 West Jefferson Street,

Springfield, Illinois 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 l

Conclusions

1. The regulation of naturally occurring and accelerator-produced
radioactive material (NARM) is fragmented, non-uniform and
incomplete at both the Federal and State level. Yet, these

radioactive materials are widely used -- excluding those who would
be exempt from licensing,about 30% of all users of radioactive
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.

2. One NARM radioisotope 226Ra - is one of the most hazardous of
226radioactive materials. Ra is used by about 1/5 of all radio-

active material users. Also, there are about 85,000 medical
226treatments using Ra each year.

'

3. All 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,
unifonaly 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.

4. 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.

|

I
4

.
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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 public health authorities give definite indications
,

of unnecessary and possibly excessive radiation exposure of
workers and the public.

6. Although outside the scope of this stu'dy, data and evidence gathered
in support of this study showed that the regulatory control for
radiation safety for accelerators (which can be 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 :

non-uniform at both the State and Federal level.
t
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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 public 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 reconrnendations 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 reconEendations
and developed estimates of NRC resources which may be required to carry
out the recommendations.

SOURCES AND USES OF NATURALLY OCCURRING AND
ACCELERATOR PRODUCE 0 RADI0 ACTIVE MATERIAL

Sources

All radioactive 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 Comission (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
ll.e, z 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
d2 fined in the Atomic Energy Act as "source material" and are subject
to f4RC 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

3210Pb, 210Po and H.are
fiaturally Occurring Radioactive Materials

fiaturally occurring radioactive materials exist in soil, rocks, aic,
and water.I 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

2,3,4,5safety:
226

1. Drinking waters having concentrations of Ra and daughters,

in excess of established standards,

2. Rn in natural gas,
3. Rn in caves,

4. Agricultural gypsums (226Ra),

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

6. Tobacco and other agricultural products (210pg),
17. Mining and milling tailings (including U, Th and phosphate

industries),
8. Fossil fuels (220Ra),

* Tables are found on pp 52 to 62.

|
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9. Smoke detectors (226Ra),

10. Lightning rods (226g3),
11. Static eliminators (226Ra, 210pg),
12. Radioluminous sources ( 26Ra) (wrist watches, clocks, compasses,

instrument dials, etc.),
13. Industrial gages (226Ra),

14. Vacuum tubes (226Ra),

15. Vacuum gages (226Ra),

16. Ion Generators (226Ra),

17. Wellloggingdevices(226Ra),
18. Calibration and check sources (226Ra, Ra D.E,F),

19. Educational materials (226Ra, Rn D,E,F, 210Po),and
20. Medical sources (226Ra, 222Rn, Ra D,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.5,6
Manufacturing activities associated with the radium production and
utilization industries have resulted in contaminated buildings, structures
and sites which have required remedial action.7
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.8,9,10

'

Although the processing 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. !

1
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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.10 The matter of uranium mills including tailings management is the
subject of an Environmental Impact Statement being prepared by NRC.

7It has been estimated that there are 2.5 X 10 tons of uranium mill
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, r

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 U 03 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

U03 8 per year. |
In May,1975, the National Resources Defense Council, Inc. filed a

petition for rule making with the NRC. The petitioners requested the NRC
1to issue regulations that would require uranium mill operators licensed by

NRC or by Agreement States to post a perfonnance bond to cover stabilization
and ultimate disposal of tailings}l The petitioners also requested the
NRC to issue or renew no mill licenses while a programmatic environmental
impact statement which they requested on the regulation of uranium mills
was being prepared. The NRC is preparing a generic environmental impact

.-. . . _ _ _ _ - ., - -- --
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statement (GEIS) on uranium mills including management of uranium mill
tailings. NRC is working with individual States in which licensed mills
are located to develop performance bond arrangements to cover management
of tailings following termination of f4RC licensed activities. NRC and

Agreement States are incorporating a condition into uranium mill licenses
specifying that the licenses may be subject to modification as a result
of the GEIS. EPA, under the authority of the Resource Conservation and

i Recovery Act of 1976,will draft regulations concerning management of mill
tailings.

Other Industry Tailings and Products

Studies have been conducted by EPA on the radiological aspects of the
phosphate indus try in Florida. 9,12,13 The results suggest ai

potential may exist for problems similar to those resulting from uses of
uranium mill tailings, e.g. EPA reported that about one third of the
houses located on land reclaimed following the mining of uranium bearing
phosphate deposits have levels of radon sufficiently high to warrant
consideration of remedial action.9 Concern has also been expressed
by EPA over the potential radiological impact of uses of products and
residues from the phosphate industry, such as agricultural fertilizer and
agg rega tes . 2,12 Data obtained by EPA indicates occupational

exposures in the phosphate industry do not exceed guidelines for the
general population, but EPA has recommended more studies are needed to
better define the problem.13

Limits for acceptable levels of naturally occurring radioactivity
incidentally present in articles or products from the phosphate industry
have not been established in the United States. NRC does not exert control
over processing and refining of ores, or possession of chemical mixtures,
compounds, solutions or alloys in which source material is by weight, less
than 0.05% of the mixture, compound, solution or alloy.*
Radium

Radium, one of the nuclides in the uranium decay series is the principal
naturally occurring radioisotope in use today. The characteristics of
radium have led to its wide use in a large number of medical, industrial and
ailitary applications, and in consumer items (Tables 3 and 4).

*10 CFR 40.13 (a) and (b).

_-__
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Between 1912 and 1961, nearly 2,000 gm. (i .e. about 2,000 Ci) of
radium have been processed in, or imported into, the United States.14*
Of this amount, 712 grams were imported Juring 1951-61. Approximately
3,600 persons are known to regulatory agencies to possess radium sources.15
These include 1,800 medical users and 1,300 indus trial users. These

figures do not include owners of concumer type products presently in the
public domain. It is believed that the numbers of t;ers of radium have

decreased in recent years as other alternative isotopes have become
available. But, in the absence of national data, (or a national regulatory -

program controlling its distribution and use) the change is difficult to
quantify. Radium salts are no longer manufactured in the United States.
However, at least 36 U.S. companies manufacture or distribute radium sources
or devices containing radium which could be subject to regulation by the
States.5 This figure includes 3 companies which manufacture
smoke detectors containing radium for distribution to persons exempt from

State licensing or other regulation.** Lastly, at least 5
companies received radium luminous powder in 1976 from a U.S. supplier,
presumably for radium luminous paint applications.

There is no national regulatory program to require radium source and
device manufacturers and distributors to compiy with accepted standards for
fabrication, testing, quality control and distribution of radium and radon
sources used in consumer products, medicine and in industry. A voluntary
control effort has been fostered by FDA's Bureau of Radiological Health in
cooperation with the States.5 However, the adequacy of this program is
strongly influenced by the efforts of individual State regulatory programs.
Seven States have neither a licensing nor a registration program for
radi um.15

*This figure applies only to sources, or devices containing radium or into
which radium has been deliberately incorporated. It does not include _

products incidentally contaminated with radium, e.g. phosphate or other ores.

**The manufacture of such devices, however, is an activity that would be
subject to licensing and to regulation.

.
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Despite competent licensing and regulatory efforts by Agreement States
and some non-Agreement States to control the users of radium who are
subject to licensing or registration, there is not always assurance that
products containing radium sources, including consumer products, will m
manufactured and distributed in conformance with quality control and
shipping practices comparable to those which are imposed by liRC upon its

_

licensed manufacturers and distributors.
As an example, one might review the documentation tiRC requires to

241support an application for distribution of Am sources contained in
smoke detectors to persons exempt from licensing.16 Among other things
the data must include evaluation of doses that might be received from

24I
| external radiation and the potential for exposure to airborne k

resulting from fires. Hazards from storage of large quantities of such
,

detectors also must be evaluated. These evaluations are done in comoliance .

'

with the requirements of 10 CFR 32.26 and 32.27.

Equivalent Federal regulations do not exist which require similar
evaluation for smoke detectors using flARM and compareole evaluations have
not been made for all currently available smoke detectors containing flARM. .

Guidelines for the States for such evaluations are being prepared by the
Conference of Radiation Control Program Directors (CRCPD) and the

Suggested State Regulations are to be revised to conform with the guidelines.
As another example, the application of byproduct material to timepieces

(as the activating agent for self-luminosity) for distribution to persons 6

exempt from licensing requires a specific license from f4RC or an Agreement ' *

State and compliance with certain requirements for manufacturing and
'

quality control.* Further, fiRC (i.e., Federal) authorization is
~

needed to distribute such devices to persons exempt from licensing.**
An fiRC license is required to import such devices.*+ There are

no requirements for a Federal license to distribute timepieces containing ' '

radium nor is a Federal license required to import timepieces containing
radium. Of five comnanies reported to have received radium luminous
compounds in 1976, one is located in an Agreement State, three are in States
which conduct radium licensing programs and one is located in a State with *

no licensing program. Produe.t and quality control standards equivalent to

*10 CFR 30.15 and 32.14. -

**10 CFR 150.15 (a) (6).
+10 CFR 36.31

__.
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those of the NRC have not been unifomly applied to these companies.
.

Although the States can control distribution within their bordeis, the
States cannot control aistribution of radium in interstate connerce or
importation of radium into the U.S.

Health and safety problems associated with radium users have been

significant. As an example, a Wisconsin study of 39 redical radium
facilities found radiation levels in uncontrolled areas up to 100 mR

per hour.17 In 4 Scilities, workers in unrestricted areas may have
received more than 500 meem in a year.I7

Initial surveys of medical users in 8 States * disclosed between 13%

to 53% of the facilities surveyed nossessed sources which were 'eaking
or were contaminated.18 The relatively high p2rcentages of medical
facilities initially found to have leaking or contaminated sources (13%
to 53%) is significant finding. FDA pointed out that these sources are -

used for surarficiu and intracavitary treatment. The inadvisability of
using % ing sources is obvious. The threat of contamination of the
medical facility is equally unacceptable.18

' eak-test requirements imposed by Agreement States and many other
States can serve to alleviate this problem by assuring timely identification
of .2ak1. : sources. Nonetheless, leaking radiwn sources continue to be a
probl era. . lata reported by Agreement State '';ensees to the Agreement States

'

for the 18 month period, January 1,1975 to June 30,19~,6 ditclosed that of
23 reports of leaking sources, 4 (39%) involved radium and five of these

vere medical sources.19 The ages of the 9 leaking sources were unknown
'

in 6 cases an' ranged from 10 to over 21 years for 3 cases.**
Older sealed radium sources present special safety problems. Some were

fitted only with friction plugs witnout threads.l4 Inadequate drying =

of the radi:n sal s prior to encapsulation leads to residual water which is 1

d sassociated into cxygen and hydrogen gases by the radiation. The

* Alabama, Georgia, I ' aa , Ka r.' ". Kentucky, Minnesota, New York and
Pennsylvania.

**A search wa:, mc itilable on computer, for comparable

N[$/]
4 data. The res. .s 1 were inconclusive - the computer

program has r.o; be . armit outputting of data in a fcrn
4p] suitable for che . . 1 It as a comparison base for this study.

IL
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resultant pressures can reach several hundred atmospheres and lead to
I rupture, especially ir a friction fitted capsule.I4 New medical radium

sources use improved sealing techniques and are reportedly doubl."
| encapsulated. However, thcre are singly encapsulated sources with

threaded ends which are soldered that are still in possession of medical
users. An early FDA report stated that examinations of over 970 sources
containing 45.4 Ci of radium disposed through the joint EPA-BRH radium
disposal project (many of which were disposed of because they were
discovered to be leaking) disclosed corrosion and failure of encapsulation '

|
threads and brazed areas.IO

As noted earlier, t'we is no nati,aal regulatory program which requires
present radium source and device manufacturers to comply with fabrication,
testing and quality control standards, that is, a pre-market clearance
program. Few of the radium sources in use today in medicine have been

rubjected to the same kind of an evaluation by a regulatory agency to '

assure adequate design and integrity as are made by NRC and the Agreement
States of sealed sources containing byproduct, source or special nuclear
ma teria l s . 5,20,21

Accelerator-Produced Radioisotopes

The availability and use of accelerator-produced radioisotopes has
increased rapidly in recent years. Particularly rapid growth in the use
of accelerator-produced radionuclides has taken place in medicine for '

purposes of tumor localization, organ scanning or imaging, tomography,
ic sternographv, and heart shunt detection (Table 5).

James Blackburn, f rom Illinois, a non-Agreement State w'aich licenses
NARM, provided the following observations to the Task Force on the

57proliferation of Co sources:

"With the increased use of production accelerators, large
numbe rs of Cobalt 57 sources have entered the market place.
These sources include a multitude of items including marker
sources, radioactive rulers, flexible markers, flexible "

rulers, orientation indicators, etc., all designed to assist
the physician to outline the or%n of interes'., mark the
anatomical landmarks, provide a scale for organ size

*This project accumulated 2,350 sources during the period 1974-76, most
of which were nejical sources. Total .adium in ttorage, as of April, 1977,
is over 92.5 grams. *

_ , _ ,, - - "
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determination and provide orientation of images on the film.
Although these sources are relatively low in activity, (less
than 1 mci) many of them are designed to be taped directly
to the patient's skin during the medical procedure. These
sources are marketed by a variety of firms using private
labeling. A recent search for the manufacturer of a particular
source revealed that the source had been labeled and sold by a
minimum of 3 different firms. Each time the source was sold it
changed regulatory jurisdiction. This entire sequence occurred
before any competent regulatory agency had even documented the
existence of such a source. Without pre-marketing evaluation
and clearance, the entire regulatory program governing the
distribution of radioactive sources becomes marginal".

Typically, accelerator-produced radioisotopes are short-lived (months,
days or less) and many are so short-lived they must be produced on-site.
In cuch cases, the radiation safety problems associated with accelerate.rs
are additional health physics considerations.22 Such problems can
range from activation of accelerator comronents (i e. production of NARM)
to prevention of inadvertent, potentially lethal exposures to radiation
during operation.

The matter of accelerator radiation safety, other than that associated
with NARM production, is outside the scope of this study. Nonetheless,

the question arises that if the regulatory control of the production of
accelerator produced radioisotopes is incomplete, is the regulatory
control over other radiation safety aspects of accelerators adequate? At
a recent public meeting on the regulation of nuclear meJicine by NRC, a
oistributor of sources for teletherapy units made the following observation
concerning one possible consequence of the differences in the regulation

60of accelerators compared to Co teletherapy units:
"It is our observation, and I believe you will find it widely
shared, that our society has become so highly regulated that
regulatory considerations have come to play an important part
in decisi^nmning.

"Particularly, in matters where the decision is for a choice
among near equals, in the field of radiation therapy. There
is little, if any, known clinical differences between the use
of photons emitted by cobalt-60, and the use of photons
produced by four MeV and six MeV electron cccelerators.

.
. . .
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"To some extent the outcome of competition between these
two techniques is already influenced by differences in
regulatory status deriving not from any substantive differences
in hazard to either user or patient, but rather from the fact

| that photons emitted by cobalt-60 sources fall within the
i scope of the Atomic Energy Act, and photons produced by electron

accelerators do not.'

"We do not want to overstate this position, and without doubt,
there are other more consequential nonclinical factors that
affect the competition between these two systems that are outside
the scope of this hearing.

"Nevertheless, at current levels of NRC regulatory involvement,
there exist delays, inconveniences and disadvantages that are
substantive.

"Furthermore, we believe that increased regulatory involvement ,,

for cobalt users that are not applied simultaneously and
equally to accelerator users, would simply induce many
responsible users to abandon cobalt therapy in favor of a
clinically equal, less regulated alternative.

"I would like to analyze for ycu this thesis in the context of
the considerations outlined in the notice of this hearing.

"The physician in exercising his right and his duty to apply
his best professional judgment in the practice of medicine
would be compelled to choose the least regulated alter tative,
if for no other reason than to have more time available to
devote to the patient-oriented demands of his practice.

"In the absence of a major change in regulatory technique, we
doubt very much that on balance, patients would receive more
competent medical care and protection against exposure, as a
result of increased regulatory involvement.

"More skilled and responsible practitioners who demonstrate
satisfactory perf ormance will either have their productive
effert reduced by the time demands of additional regulation ori

will convert their oractice to a less regu'ated mode,

"We seriously question that the restriction of choice that would
result will be balanced by whatever improvements are made in the
practice of those that would still come under the increasea
regulatory involvement.

_ _ _ _
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"The NRC respons n ility to regulate so as to protect the
public health and safety would be compromised in two ways.

"In these times of soaring hospital costs, the use of
cobalt-60 therapy, the less expensive of two substantially
equal alternatives, would be discouraged.

"And as previously noted, we believe that any further
imbalance in the relative degree of regulation of alternative
techniques would result in a flight from the more highly-
regulated to the less-regulated method.

"With regard to the possible involvement of other regulatory
bodies or peer groups, it appears to us that any regulatory

_

program that is to command respect should provide equal or at
least comparable regulation of different methods involving )
comparable hazards.

,

"If, by law, the circ is able only to regulate one of two
competing alternatives, then we think its responsibilities to
the patients and to the public would best be met if it
cooperated with those agencies that have broader authority
in the field of use, so that competing alternatives receive
more or less unifonn regulation.

"I think that what is required for cooperation is really not
something that needs legislation.

"We think that the various agencies who are involved in the
regulation of the medical practice have the authority to
achieve uniformity promptly, if they have the will and the -

administrative ability.

"In any event, we believe that the dichotomy of the regulations,
two available alternatives for producing and using one to two MeV
photons can be and should be properly resolved and until such
regulation is effected, any increcse in the regulation of one
u.ternative would be counterproductive."23 _

States which have followed the format of the Suggested State Regulations
for Control of Radiation have specific regulatory requirements for
accelerators.24 In FY '975, 14 percent of the accelerators reported
by the States were inspected by the States.15 Such data, however, does
not reflect accelerators at Federal facilities and does not adjust for
possible differences in the depth and qualities of the regulatory efforts.
FDA is expected to develop performance standards and guidelines concerning
medical applications o' accelerators.

_

-
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Scope of NARM Use

Some perspective for the scope of the use of NARM was gained in a
study on "Non-SNM/ Source Material" shipments.25 The infonnation was

obtained from questionnaires completed by 1,334 NRC and Agreement State

licensees and ERDA contractors in 1975. The total number of packages
of these materials shipped in 1975 approached 1.1 million. Of these,
about 14% were NARM shipments. About 25% of the different radionuclides
involved were NARM. However, NARM constituted only 0.06% of the total
curies shipped.

About two/ thirds of the NARM shipments were made by five suppliers
including one who conducts operations at seven location? in six States.
For these five suppliers, NARM shipments constituted abcJt 20% of their
shipments. About 16% of the NARM was intended for research purposes and
84% was intended for medical purposes. The other sources of NARM are
university cyclotrons and imports, mainly from Holland Pld South Africa.
It should be pointed out that with respect to radium, a mM or domestic
supplier did not choose to participate in this study and the data does

'

not reflect its activities. It has been estimated that this company
originated between 3000 to 4000 shipments involving radium (all forms) ana
radon in 1976.

The annual sales of fire detectors containing radium was estimated in a
1971 FDA report to be 10,000 per year.18 However, partial data for 1976
indicated 2 companies manufactured 200,000 units. Complete updated
data including imports are not available. In comparison, annual sales of
fire detectors containing byproduct material averaged 820,000 per year
during the period 1970-75. H m ever, it is interesting that 9 companies
currently listed as distributors and manufacturers of radium fire detectors
were not included in the 1971 report and apparently are new distributors,
again suggesting an expanding market.5,18

The FDA report estimated 3 million timepieces containing radium were
sold in 1975. It is believed t|:at this volume has decreased significantly
since, but no hard data is available.

|
1

|
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The antJal whole body dose rate in the United States from all sources
(natural and artificial) was estimated by the BEIR Connittee to be, in
1970, 37,400,000 person-rem per year.26 Moghissi has estimated the
population doses from radium and tritiated luminous timepieces to be
2500 and 3600 person-rem / year respectively, or a)out 0.01%.27

The contribution to the population dose from radium luminous timepieces
is small, but the dose to individuals wearing or having contact with them.

car be considerable.
Average values of radium content in ordinary wrist watches have been reported

from 0.014j Ci to 0.36 j Ci with a maximum observed value of 4.5 yCi.28
The following annual radiation doses have been reported as received by l

220Ra:18critical organs from a wrist watch containing 0.15 pCi of
Organ Estimated Annual Dose (mrem)

Skin of the Wrist 4,000

Lens of the Eye 110

31ood-Forming Tissue 30

Gonads 10

Fur comparisons, natural background in the U.S. contributes an average
dose to the gonads of 80 to 100 mrem per year and ths mean average b ne
marrow dose to adults from diagnostic radiology in the U.S. in 1970
estimated to have been 103 mrad.29,

The results of a survey by Oak Ridge National Laboratory of luminescent
clocks in 43 Tennessee households suggested that 1 out of every 3 house-
held has a clock which emits penetrating radiation (i.e., ganma rays
from radium) and that these clocks are responsible for a 10 percent
increase in the gamma ray background to 5 pe"cent of the population.30

These data do not suggest a clear answer to the question of whether a
nead exists for a Federal regulatory program to control the distribution
of radium luminous timepieces. In 1975, it was reported that there are
nearly three times as many tritium luminous timepieces as there are
radium luminous timepieces.27 They contribute only slightly more to
the population dese than radium timepieces.27 Nonetheless, the

-

tr -
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distribution (including import) of tritium luminous watches is controlled
by the Federal government (through licensing by fiRC) and the distribution
of radium luminous timep!eces is not.

As noted earlier, at least 36 companies are listed as U.S. manufacturers

or distributors of radium sources and devices which are considered to be
subjact to State licensing or registration.5,24 An additional 21
companies are engaged in the manufacture and distribution of consumer
items containing radium.5

The FDA report indicated that licensable radium users possessed 330 Ci
contained in 50,000 to 55,000 sources used in medicine at 2,300
facilities.18 These facilities provided 85,000 medical treatments
annually. fion-medical applications accounted for 150 Ci at 1,900
facilities.18*

There are about 19,000 fiRC ind Agreement State licenses authorizing
possession and use of byproduct, source, and special nuclear material.I9
Data from Agreement States suggest persons who only use fiARM constitute

another 5% or 1000 licensable users.31 The total of licensable users
of byproduct, source, special nuclear, and f4 ARM is then about 20,00C.
There are about 3,600 persons reported by FDA to possess or use radium who

I

are licensed or would be subject to State licensing requirements similar to
those applied to byproduct, source and special nuclear material
useis.IC'24 Radium users, therefore, constitute about 18% of users subject
to icensing, a significant portion.** As previously shote, the health
a1d safety problems with these users have been significan'..

*The total, 4,200 facilities appears to be at variance with the previous
cited figure of 3,600. However, the 3,600 represents persons identified
by States in an annual survey (1975) as subject to State regulation. The
4,200 is the total identified in a special survey of the States conducted
in 1969.

**The actual number of radium users may be somewhat higher since the FDA
data is restricted to persons subject to State regulation. The use by
Federal agencies is not included. See pp. 33-34.

1

_,,;c . _
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About 25% of Agreement State licenses authorize NARM in addition to

byproduct, source and special nuclear materials.* Another 5% are for
NARM only.31 Thus, of the ap roximately 20,000 persons who are or
could be subiect to license requirements in the U.S., an entimated 30% use
NARM.

Some additional insight on the scope of NARM use, and the problems
associated with its use, was provided to the Task Force by David Lacker,
Administrator of the Texas Radiation Control Program:

"Radium has been a regulated material in Texas since March 1,
1963. I have reviewed our incident / accident files since
March 1,1970 und in that period we have had a total of 56

,

reported incidents involving radium sources or contamination. '

Almost half of these incidents involved the loss of radium
sources by licensees. (25 reported lost sources.) Of these
in only eleven instances were the sources found or returned to
the licensee. In 5 Lcases] medical sources were presumed to
have been buried in sanitary land fills at a depth which
preverted location. The fate of the others is still unknown.

,

"We have had seventeen reported leaking radium sources with
eleven of these revealing contamination of storage areas and
in two cases, office areas.

"There were three radium sources found in different locations
beside one highway ranging from 10 to 40 millicuries for
which no owners have been located.

"In performing environmental sampling in the last eight months,
we have located three areas with significant radium contamination.
The source of this contamination is now under investigation but
it is possible that it came from oil field pipe cleaning
operations.

"We have one case reported and investigated relating to an
individual who purchased a watch repairman's tools and supplies 1which contained a dial paint repair kit. He used the radium
paint in his home to make costume jewelry which glowed in the
dark. Fortunately for that individual, he only made one
applicition of the radium before learning that it could be
dangertus and called us. There was minimal contamination in
his home.

*This figure was furnished to the Task Force by the Office of State Programs,
NRC. For certain types of licenses, the percentage of NARM use is much

highe~., b/Co "flood" sources.fQr example, most of the medical licensees who perform imaging studiespossess
-

% ._ _ -
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"These incidents represent to me a serious potential hazard
since tney occurred in a regulating State. What happens in
those areas of the country where there are essentially no
regulations requiring the usual radiation safety precautions?

"We have also been made aware of four incidents in non-Agreement
States where 57 obalt sources used in x-ray fluorescentC

analyzer's were ruptured and contamination resulted. Although
there was no regulatory requirement for reporting, the supplier
learned of these when new sources were ordered and the
contamination was properly cleaned up and the sources disposed of
as radioactive waste.

"It seems to me that we must recognize that NARM, particularly
radium, in the non-regulatory States probably is in much wider
use than in States with regulatory programs. The reporting of
incidents such as the areas I have cited is not required
therefore we must assume that the potential for serious injury
is greater in that contamination and other exposure could go on
for extended periods of time",

s
One consequence of the lack of a national, uniformly applied control

program for NARM is that information on its use and on the problems
associated with its use is fragmentary. 'lowever, the information that
is available - especially from States actively engaged in the regulation
of NARM - definitely indicatt that the use of NARM, both in articles
subject to licensing and in consumer products, constitutes a significant
part of radioactive materials usage in the United States, in terms of
numbers of users, nu-bers of consumer product articles, and the potential
for radiation exposure of users and other persons in contact with flARM
sources.

Other Issues

Currently operating co mercial low-level radwaste burial sites accapt
NARM for disposal. The need to continue to provide for disposal of NARM
wastes at these sites must be considered in the develop.nent o' a national

, policy for low-level waste disposal . The Resource Conservation and
1

Recovery Act of 1976 (P.L. 94-580) which deals with solid waste disposal
only excludes source, byproduct and special nuclear materials but NARM
is included.

,

1
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EPA, in cooperation with FDA, operates a radium disposal facility at
the Eastern Environmental Radiation Facility in Alabama. Its current

_

capability is limited by a lack of adequate numbers of shipping containers.
States have reported waiting for up to six menths for an opportunity to -
dispose of radium. For persons and States disposing radium, however, this
endeavor provides a simple and inexpensive means of removing surplus
radium sources from the public sector.

"Excess sites" (former AEC licenced or ERDA facilities released for
unrestricted use) are currently being reexamined by ERDA and NRC in ]cooperation with the States to reevaluate any potential health and safety
hazards that may result from residual radioactivity at these sites. Some

of these sites contair. NARM such as 'he former Vitro facility in
Cannonsburg, Pennsylvania.

There is evidence indicating that there are many radium sources {
currently in the possession of members of the public which are not known (
to regulatory authorities and would be subject to licensing. They range
from radium activated luminous devices to medical sources possessed by widows -

o# physicians. Several of the latter have been discovered in bank safe -

deposit vaults. In the past, these sources have oeen located by State
regulatory agencies through publicity efforts, contacts with State and
local medical and other professional societies, personal contacts and,
when avai'.able, review of old sales and transfer records of radium
manufacturers and distributors.

INCIDENTS INVOLVIhG WARM

For purpose; of discussion, incidents are considered to be unplanned
events usually involving the loss or theft of sources, contamination, or ,

overexposures.

FDA/ Bureau of Radiological Health Data

The Bureau of Radiological Health has reported data on radium incidents
--

which occurred from 1966 to 1969. (Table 6). Although this is the best
source of information available, it should be noted that the information was
obtained throu h voluntary participation of State radiological health3

_
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programs. In turn, the information submitted by each of the State
programs is influenced, in large part, by the quality of the program 5
and the intensity of their effort to learn of, and investigate,
incidents involving NARM. An annual average of 29 radium incidents was
reported. The majority of these involved loss of material. Because of '

the uncertainties in these data, it is believed that the extent of the -

problem may be significantly underestimated.
_

U.S. Department of Transportation Data

The U.S. Department of Transportation (DOT) is currently preparing a
report on radioactive material incidents. Preliminary information j
collected for this report indicates that, of 32,000 reports of incidents
during the period 1971 to 1975 which involved the transportation of
hazardous materials, 144 (0.45%) included or involved radioactive material.
Of these, less than one half were classified by D0T as having a potential
for release of contents. Most of these cases involved packages containing {
radiopharmaceuticals which had been run over by vehicles and actual

release of the radioactive materials was not verified in all cases. Although -

data is not readily available, few of these cases are believed to have
involved NARM.

| The actual hazard to the p,blic resulting from the transportation of
radioactive materials is considered by PT to be small, especially relative "

to the hazards resulting from transportat.'on of other hazardous materials.32
According to DOT, most of their concern was over companies which lease

radium to physicians on a short-term h se rental) basis.* According to
DOT information, these companies are involved in about 8,000 to 10,000
shipments per year. DOT stated that they received only one report per -

year regarding lost radium needles or radium contamination.**
1

*In March, 1977, one of these companies ceased its case rental of radium
brachytherapy sources. Two companies are known to remain, a large one
located in New York City and a much smaller oncern located in California.

**Most radium transportation incidents are handled by State authorities
without DOT assistance.

. , ,,
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Interagency Radiological Assistance Plan

ERDA serves as contact for the Interagency Radiological Assistance
Plan (IRAP). Although the IRAP team identifies levels and hazards, they
do not always identify the radioactive materie.1 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 incidents was available, l

NRC-State Agreements Program i

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 inci3ents reported by the Bureau of Radiological Health for the late
1960's (Table 6).

i

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 national information collecting centers or inventories
to which information 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
threit to the public health and safety. It is known that available data
represents an underreporting but the degree is unknown.

;

I
;

i
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AGREEMENT AND NON-AGREEMENT STATE PROGRAMS AND RESOURCES
COMMITTED TO THE REGULATION OF NARM

Agreement State _ Programs

Agreement States currently are responsible for 10,800 licenses.I9 Of
these, about 5% or about 540 are NARM only licenses.31 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 Agreement 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 und
milling industries. Some estimates for the costs for the regulation of
uranium and phosphate industries were $30,000 annually on compliance and
surveillance activities for the regulation of uranium mining end milling
operations in one State and $218,000 was allocated in one year for a
special study of the NARM hazards associated with the phosphate mining
industry ir. anothe State. It is not possible to estimate the annual costs
for regulating the phosphate mining industry until studies of its impact,

have been completed, the results analyzed, and the needs foi 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 total radioactive
material control expenditures for FY 1976 and 7.5% of their total radiation
control budget. For a small State program, the adaed cost for RARM

! i
!

*See Footnote, P. 20.

**An exception to this exists in three Agreement States which apply OSHA )

standards and enforcement practices to non-Agreement material licensees. i

!
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- 26 -

control is also relatively small, in one case, 4.5% of their radioactive
| material budget was for NARM.

| The Agreement States reported that the major problems encountered in

| regulating NARM relate to the lack of nationally uniform regulations and

| the failare 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 States 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 limiting
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. Items which are manufc. tured
in States where such a prograru 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 a request, has
evalueted the device or source and distributed an evaluation 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 relates to the fact that radium

sources have been distributed in the United States since the beginning of

| this century without effective regulatory controls over their manufacture,
!

distribution or use. States having aggressive regulatory programs. for NARM |

| have been successful in locat'ng and regulating many of these sources which 1

|
are subject to their jurisdiction. These States found a significant
number of these radium sources to be leaking.18 In some cases, resulting
centamination presented hazards to public health and safety and

. . . - - - _ _ -
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decontamination was required. It has been the experience of Agreement
States tnat when radium is regulated in the same manner as other radioactive
materials, some radium users will switch to byproduct materials or
relinquish possession of the sources.

The uranium industry presents another problem since their tailings
contain concentrated levels of naturally occurring materials, principally
radium and its daughters, which must be adequately controlled. In the
absence of direct Federal control of NARM as licensed material, after

milling licensesare terminated the States have been forced to develop their
own procedures for controlling hazards from inactive tailings. Regulatory
requirements and practices of the States for controlling inactive tailings
have not been uniform. At the present time, Agreement State control of

| active uranium mill tailings is confined to 4 States. As a result of the
pa', sage of the Resource Conservation and Recovery Act of 1976, EPA will

draft regulations concerning management of such tailings. With rising
prices for uranium and development of new technologies for extracting
uranium from lower grade ores, including uranium as a byproduct from
phosphate minerals, involvement of additional Agreement States is likely.
Comercial contracts have been announced for the extraction of uranium from
phosphates in two Agreement States.33 Such extraction should now be

considered a part of the nuclear fuel cycle.
Notwithstanding the utilization of phosphates as a source of uranium,

the radiological impact of the phosphate mining and milling industry * has
not been fully assessed at this writing but it is under study. It is

clear that the phosphate industry could impact upon the envirunment in a
manner similar to that of the older and traditional uranium industry and
could require additional regulatory attention.

*Nearly all present domestic phosphate mining occurs in Florida, North
Carolina Tennessee, Idaho and Montana. All of these States except
Montana are Agreement States.

. _
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In suninary, the A eement States' programs for NARM are integrated
with the regulatory program for Agreement materials. The problems that
do exist are related to the fact that NARM is not uniformly regulated in
all States and is not adequately regulated at the Federal level. As a
result, there does not exist a full reciprocal exchange of infonnation -
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). This would insure adequate protection
to all citizens from unnecessary exposure to radioactive material without
regard to its source or origin.
Non Agreement State Programs

The Task Force requested infor4aation from the 2R r > Agreement States
programs (25 States and 3 territories) on 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 regulations 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' Sated budgets for NARM
ranged from $60 to $645 per license with a weigh +ed mean

'

of $302 per license. LIn 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.31 The NRC's recomm nded guideline is $200

to $350 per license 7.34

2. States With Legislation Authorizing 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

1
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i 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 regulations 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 1cgislative authority to enable them to.

implement a rad'1 tion control program for NARM.

Information available from other sources indicates that of the 24 non-
Agreement S%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.15*

REGULATORY FUNCTIONS OF FEDERAL AGENCIES

Department of Health, Education & Welfare

The Department of Health, Education and Welfare (HEW) is in.olved 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 comercially distribute
radiopharmaceuticals or release them for investigative use. The Bureau

of Foods hrs the authority to set tolerances on the presence of radioactive
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 ht vitro diagnostic products
which utilize radioactive material. The Bureau of Biologics currently

; licenses hepatitis associated antigens, whereas all other radiobiologicals
; used as diagnostic a94ts are under the authority of the t!ureau of Drugs.

The Bureau of Medical Devices and Diagnostic Products, through recent
: legislative action (Pub. L. 94-295, 90 Stat. 539-583) has the authority to

classify an item as requiring premarketing clearance based on perfonnance
.

! *The seven States are Alaska, Delaware, Iowa, Rhode Island, Utah, 'lennont
and Wyoming.
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review, as subject to specified standards of safety and perfonnance, 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.35 This position, however, is not
entirely clear with respect to medical devices using NARM (principally
26Ra, 222Rn and Co) in non-Agreement States where no formal mechanism57

exist 3 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 of 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 fann

'

of Suggested State Regulations for the Control of Radiation. In addition,

as noted earlier, this Bureau conducts a voluntary, cooperative program

j with the States to evaluate the safety of products containing NARM
sources according to guidelines paralleling those utilized by the NRC
for evaluating sources containing byproduct material. Recently, a joint
BPH-EPA-NRC-State Task Force developed regulatory guides for NARM. Unused

and defective radium sources are collected for disposal through 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
! radioactive material are the Social Security Administration (SSA) and the

Center for Disease Control (CDC). The Bureau of Health Insurance of the
SSA approves payment under Medicare and Medicaid programs to abcut four

I hundred private certified laboratories for diagnostic procedures which

|
Include radioactive bioassays. Certification is provided by the CDC, 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.

t
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The National Institutes 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 and
certification of devices and equipment used in industry and makes
recomendations to the Occupational Safety and Health Administration (OSHA)
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 internate comerce. The CPSC is
excluded from regulating materials regulated 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
respect 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 radioactive
matarial; 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 industrics
to control discharge of pollutants including NARM. The Act also authorizes

!

,
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the Agency to issue discharge permits for facilities limiting pollutant
releases including NARM. The Agency must also develop water quality criteria.
The Clean Air Act authorizes EPA to establish national emission standards
for hazardous air pollutants.

The Ocean Dumping Act prohibits the dumping of high-level radioactive
waste in the ocean. A permit is required from the Agency in order to
dump other radioactive materials including NARM in the ocean.

The Safe Drinking Water Act requires EPA to establish regulations for
the maximum contaminant levels of radioactivity allowed in public drinking
water supplies. Enforcement of these regulations is by the States, or EPA
should a State fail to act.

The Resource Conservation and Recovery Act of 1976 (P.L. 94-580)
requires the Administrator to identify hazardous wastes and establish
standards and a permit system for generators, transporters, users, storage,
and disposal of hazardous waste. The Toxic Substances Control Act allows
the Administrator to prescribe requirements on the manufacturing,
processing, distribution, use, or disposal of chemical substances or
mixtures which present an unreasonable risk of injury to health or the
environmeat. EPA will be required to develop regulations under these Acts
to control NARM.

EPA operates a radium disposal project at its Eastern Environmental

Radiation Facil.'ty in cooperation with the Bureau of Radiological Health.
EPA has drafted a proposed bill to enable EPA to directly regulate

naturally occurring radioactive materials. NRC, along with other Federal
agencies provided comments to the Office of Management and Budget. The
bill would apparently coordinate and extend in ome circumstances direct

EPA regulatory control over radiation hazards occurring in .64tu, e.g.
radon in caves, or geographical areas having naturally occurring high
external radiation levels. The bill would also coordinate and extend
direct EPA control over the use, storage and disposal of naturally
occurring radioactive materials, including authority to evaluate and
apprcve products containing these mtterials. The EPA bill is being
redraf ted at the present time.

s

.
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Department of Lecor

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 operating
under NRC or Agreement State licenses and in compliance with applicable
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 Cormiission

The NRC does not regulate accelerator produced radioactive materials
nor naturally occurring radioactive 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 materials.
However, NRC cannot insist upon State action with respect to NARM as a
matter of compatability or adequacy of the State program.

Federal asancies, except for ERDA and certain activities of the
Department of Defense, are subject to the requirements of the Atomic Er.ergy

*29 CFR 1910.96.

,
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Act and the U.S. Nuclear Regulatory Comission, 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 wroduct, 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 little 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 radioactive 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 connercial purposes.
ERDA has responsibility for the safety of personnel and conduct of operations4

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, all 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 obtaining an
independent audit. Such action is voluntary, however.

_
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to be exercised by carriers in interstate commerce. The USPS has
promulgated 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
radioactive 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 Comission (FTC). As an example, the FTC
prohibited the interstate advertising of alleged beneficial health effects i

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 t

guidelines established for that purpose by EPA.
Other Federal Agencies ;

The Department of Defense, the Veterans Administration, and the
General Services Administration are able, through procurement specifications,
to influence the design and quality of major lines of products containing4

radioactive 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.2

National Council on Radiation Protection and Measurements
The National Council 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 against radiation, and radiation measurements, quantities and

i
i

| |

|
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units, particularly those concerned with radiation protection. The

Council does not have regulatory authority but its recomendations do
serve as the basis for nearly all Federal and State regulations on
radiation protection and for the evaluation of radiation hazards.
Federal Regulation of NARM-Present Status

Authority to regulate NARM by the Federal government is fragmented
among many departments and comissions and agencies each having some
limited authority. The jurisdictions of these agencies overlap in some
areas and leave gaps in others. Existing authorities have not been
uniformly exercised.

The regulatory picture for NARM is one of disarray, especially when
compared to the regulation of byproduct, source and special nuclear
materials. Users of the latter materials are generally excluded from
regulation by Federal agencies other than NRC with respect to radiation
safety. However, users of byproduct, source and special nuclear materials
who also use NARM can find themselves subject to regulation by additional,
and frequently more than one, Federal agencies. The following example
serves to illustrate this:

Federal Agency HavingType of Radioactive Material Activity Primary Jurisdiction

Occupational
Exposure........... NRC' Byproduct, Source and Effluents to AirSpecial Nuclear Materials and Water.......... NRC

Distribution of
Consumer Products.. NRC

Solid Waste
Disposal........... I;RC

Occupational
Exposure........... OSHA

Effluents to Air
NARM and Water.......... EPA

Distribution of
Consumer Products.. CPSC

Solid Waste
Disposal........... EPA

. .
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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.

NRC (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 origins of the NRC's predecessor agency, the United States Atomic
Energy Commission. In enacting the Atomi. Energy Act of 1946 and
establishing the U.S. Atomic Energy Conmission 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 control, 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 fissionable materials, on
source materials from which fissionable materials could be obtained,

and on radioactive material yielded in or made radioactive 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 lef t outside the reach of the Act. Also excluded were the
materials which were fissionable but in which a self-sustaining nuclear
reaction could not be maintained. In contrast to the overwhelming peril
of the atomic bomb, any health and safety problems which these materials
might cause were considertd 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, Congressional Record June 1,1946,
pp. 6094-6098. See also House debate, July 17, 1946, Congressional
Record, pp. 9268-9269.

1
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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

limited (the available radium had been distributed and seldom moved in
interstate commerce and significant quantities of man-made radioactive
materials were not as yet available) -- there appeared to be no urgent
need and, from the standpoint of the comon defense and security, N
bash 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 5 (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, indu= trial uses, or such other
useful applications as may be developed. In distributing such
materials, the Comission shall give preference to applicants
proposing to use s'Jch mate' rials in the conduct of research and
development activity or ndical therapy. The Comission shall
not distribute any byproduct raterials to any applicant, and
shall recall any distr 4buted material from any applicant, who
is not equipped to observe or who fails to observe such
safety standards to pr)tect health as may be established by
the Comission or who uses such materials in violation of law
or regulation of the Comission or in a manner other than as
disclosert 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 i

through nuclear chain reaction of the material, or any material artificially
enriched by any of the foregoing; but does not include source materials, as
definedinsection5(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 the Comission broad authority to:
... establish by regulation or order such standards and instructions"

to govern the possession and use of fissionable and byproduct
materials as the Ccm ission may deem necessary or desirable to
protect health or to minimize danger from explosions and other
hazards to life and property;..."

4

Although the 1946 Act authorized the Comission to regulate byproduct
material from the standpoint of radiological nealth and safety, it did not
establish a licensing s3 stem. In lieu of licenses, the Comission issued
authorizations for radioact'/c material procurement to persons able to
comply with the requisite regulatory requiremrcts applicable to byproduct
material. These authori ations were also used by the Comission to
allocate byproduct materi61, then in shr rt supply, in a manner which would
best serve the overall purposes of the Act.

By 1954 the advances in nuclear medicine and technology ..wi rm ched
the point where participation by prisate industry in developing pcN eful
uses of atomic energy was considered both feasible and necessary. In

order to encourage this development and to facilitete 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 Atomic 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 Comission
(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 respoi sibilities for the development and promotion
of the industrial 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
requiremerit 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 Comission control to materials essential to the
process of nuclear fusion. Prior to this change, the Comission was

I 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 Comission'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 conmon 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: rials.**

On September 23, 1959, a new section was added to the Atomic Energy
Act of 1954 which provided for cooperation with the States (Public Law
86 273, 42 U.S.C. 2021). Among other things, the Commission was *

authorized to er.ter 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 nurcc materials and special
nuclear material in quantities not sufficient to form a cr itical mas: .
On March 26, 1962, Kentucky became the first "Agreement State". Since

then, the Comission has entered into similar agreements with 24 additional
States. A list of the Agreement States follows:

,

l

*Section lle of the Atomic Energy Act of 1954 defines "byproduct material"
as "...any radioactive materials (except special nuclear material)
yielded in or made radioactive 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 life or property;..."

|
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State Became an Agreement State On

Kentucky March 26, 1962
Mississippi July 1, 1962

vCalifornia September 1, 1962
~New York October 15, 1962
viexas March 1, 1963

Arkansas July 1, 1963
LFlorida July 1, 1964
-North Carolina August 1, 1964

Kansas January 1, 1965
~0regon July 1, 1965
' Tennessee September 1, 1965
vNew Hampshire May 16, 1966

Alabama October 1, 1966
4ebraska October 1,1966
sWashington December 31, 1966
Aouisiana May 1, 1967
sArizona May 15, 1967
VColorado February 1, 1968
vidaho October 1, 1968
vNorth Dakota September 1, 1969
vSouth Carolina September 15, 1969
vGeorgia December'15, 1969
/ Maryland January 1, 1971
vNevada July 1, 1972
-New Mexico May 1, 1974'

The provisions of the Atomic Energy Act of 1954 relating to byproduct
material 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 Jaiuary 19, 1975, in accordance with the Energy Reorganization Act
,

of 1974, the U.S. Lelear Regulatory Cormission assumed the licensing and
related regulatory functions vested in the former U.S. Atomic Energy
Commission b) the pro.7sions of the Atomic Energy Act of 1954, as amended.

These functions :ncluded the au'hority to license and regulate among
otherthings(notNARM),themonefacture, isduction, transfer, rossession,
use, import and export of byproduct materic'

,

, In sunnary, in 1946, Congress focused its concern or, the oveMeln ;ng
peril of the atomic bomb and the problems related to control of material
associated with the fission process. (The use of accelerators to produce

1
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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 nuterials 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 radioactive 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.

I
i
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CONCLUSIONS, RECOMMENDATIONS AND PUBLIC POLICY ISSUES

Conclusions

The NCRP identifies 5 categories of radiation exposure of the public: ,

1. Medical,

2. Industrial,

3. Production of Nuclear Power (Nuclear Fuel Cycle),

4. Consumer Products,

5. 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 categories 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 of

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 radioactive medical sources or requiring the sources
to conform with specified manufacturing and quality control
standards. Occupational hazards to employees from the use

; of NARM medi:al sources are subject to OSHA regulations.

(2) Industrial Sources (gauging, ionization sources, calibration
i

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'

,

;

. - . -_ _
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quality control standards. Occupational hazards to
employees from the use of NARM industrial sources are
subject to OSHA regulations.

(3) 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 mill tailings) must be
controllad by the licensee. However, NRC does not exe cise

f
'

any control over the NARM as licensed material. Hence,
after termination of an NRC license, NRC 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 will4

be required to develop regulations to control these materials.

(4) Consumer Products (radioactive luminous timepieces, radon
in drinking water and natural gas, ionization 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 radioactivity 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 regulations pertaining
to radioactive 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

j by NARM, e.g. phosphate industry byproducts. There is no

1
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existing Federal program for requiring pre-marketing
approval for importation of consumer products containing $

or contaminated with NARM. EPA has established

radioactivity standards for drinking waters. The new
Toxic Substances Control Act provides the EPA with authority
to control manufacture, use, and disposal of toxic
substances which may provide effective control over certain
consumer products once regul tions are developed. EPA is

asking Congress for broader authority to regulate in this
ca tego ry .

(5) Background NARM (high terrestial radiation, rador6 in caves) -
Limited authorities exist in Federal agencies to exercise ,

controls over this source.

(6) Transportation - Adequate Federal authority exists through
DOT and USPS. Intra-State transportation (excluding air
transport and military) is subject to State regulation. NARM

is a small part of the radioactive materials transportation
picture. Incidents resulting from the transportation of all
radioactive materials are not a significant problem.

Radium users alone constitute 18% of all radioactive material users
__

suoject to licensing. Health and safety control of these users has been
a serious, continuing problem to State regulatory agencies.

Radium sources are frequently found to leak. Most radium sources
have not been subjected to a regulatory evaluation equivalent to NRC'

practices for assessing source integrity design.
Radium and daughters in the tailings of uranium mills constitute a

continuing regulatory problem especially since NRC control ends with _

termination of the NRC license. EPA intends to develop regulations in

this area.
The use of accelerator-produced radioisotopes has grown rapidly.
There is no regulatory assurance that all NARM sources, devices and

consumer products currently in use, or being distributed today, meet

.

_ , _ _ _ _ _ _
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minimum manufacturing and qualitg control standards or limits for NARM

i contamindtion. Stdtes actively engaged in regulating NARM have expressed
. s.i.n. , . -

m . , .

,
-

specidl concern over tne lack of uniformlj 4pplied standards governing V . 9,- ;/::
4.e

~

the "dnufacture and distribution of NARM devices.
'i [. :. - L .. ~.,

--

Whether or nJt rd d l udc t i ve ma teria l is subject to adequate regulatory ('' s1
'

. .

control see"s to be nut related to the hazards of the radiodctive mdterial ;f - *i-

,
, . ?

but, whether er not it 1s uterial defined in tne Atomic Energy Act, as p . g .- .f, -[.
, . . . . ,-

d1 ended, dnd therefUre sLD'ect tu liten3ing Jnd reguldtion by NRC. Inere | {,j , ,

*

[% .I:N d'.iis existing regulatur, autheratj tu control '< ARM under tne Consumer
s.
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NRC-Agreement State regulatory pattern be exnanded to fill the gaps i, a
manner which would be consistent with Section 274 of the Atomic Energy Act,

as amended, (Cooperation with States). Such an approach has the

advantage of building upon existing pools of regulatory expertise and
experience, an efficient solution in terms of utilization of personnel
resources which also serves to simplify a presently confusing, fragmented

regulatory picture. The licensing approach used by NRC is an effective
regulatory tool and should be applied to manufacturers, distributors and
users of NARM sources and devices along the same lines currently applied

by NRC to byproduct, source and special nuclear materials.
However, when existing State NARM licensing efforts are found to be

adequate and compatible with existing Agreement material licensing practices,
provisions should be made in Section 274 of the Act to recognize those
State programs and NRC authority discontinied in those States. In these

cases, NRC review of Agreement State programs currently conducted with

respect to byproduct, source, and special nuclear materials should be
expanded to include NARM.

With respect to new or improved NRC actions, it is recommended that
the Commission seek legislative authority to:

A. License and regulate NARM as follows:*

1. In any activity that is part of, or in support of,
the nuclear fuel cycle regulated by NRC.

2. In any activity where: (a) NARM is manufactured
(e.g. production of accelerator radioisotopes, the

p separation of radium and radium daughters, and radon

generators); (b) NARM is incorporated into sources
or devices subject to licensing; or (c) NARM is used
in the same manner as radioactive materials subject

to NRC regulation.

*0ne possible mechanism to accomplish this would be to amend the definition
of "Byproduct Material" to include NARM.
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3. In any activity where NARM is introduced into products
intended for distribution to persons exempt from
licensing.*

4. In any activity involving the management of NARM wastes

which result from licensed activities.
B. Extend authority under Section 274 of the Atomic Energy Act

to relinquish authority to regulate NARM (except control of
the distribution of NARM to persons exempt from licensing)
to Agreement States and to other States having existing
regulatory programs for NARM which are determined to be E!BRUN5

kl'Mgmadequate and to be compatible.

A]..n [.yAdequate provision should also be made to encourage proper disposition ,5

1.', b U . 5E i'.of unwanted NARM sources. Towards this end, the Federal radium disposal
1 e,

project should be continued and expanded. _ f,,_' . , -}
The results of the joint NRC-ERDA reexamination of excess sites may l.g', ;$

b ;g;%.f;jdictate a need for Federal support if additional clean-up of these sites e
is needed. Standards applicable to such sites may need to be developed. .fd57

A modest program to publicize the need for removing previously ( f f. ^ ..
' ' 'manufactured and distributed radium sources from the public domain is s -,-

recommended. An effort should also be mounted to review existing records / $
'

of past sales and transfers of radium to identify recipients of licensable ME
medical and industrial sources who may still possess the sources unknown

7 .e.;
to regulatory authorities. 1.C'ee i' r

f .Q L.:WPublic Policy issues jf.Q. .,

.' ( jd.' 1.It is believed that public reaction to NRC taking the actions .; ;
...,y

reconnended would be favorable since the proposed actions would serve to V .' JgNw;
promote the public health and safety. |.,gp;t.e ..JS

,

Conversion by many radium users to other isotopes, particularly in ] .

medicine, will probably occur, but this would be consistent with numerous M' % S
q .. , . h

recommendations already issued by Federal, State and medical groups. 4 ' ? r.%
; 4 ;. ~

*lt is intended that this include only activities where the introduction U^N
of NARM is deliberate and has as a pur70se the utilization of its 0 - 4 '~
radioactive properties. $b -

f , . ^. .

7,- + -(
.) r : :-

.

Q . ,( ,.ah
\_f.c . . ). :_
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The States look to the NRC as a lead agency in the regulation of
nuclear energy and radioactivity and have specifically requested NRC
to regulate NARM. The essential public policy question to be addressed
is the matter of how much Federal control is needed. Regulatory efforts
by Agreement States and certain other State have been adequate in those
areas where States have traditionally regulated and have exercised their
authority to act. There is no reason to discontinue State authority in

these areas.
All radioactive material used in the nuclear fuel cycle, or otherwise

utilized for its radioactive properties, in the United States, would be
subject to uniform regulatory control to protect the public health and
safety.

In licensed activities which are part of, or in support of, the'

nuclear fuel cycle, NARM would be subject to direct regulation by the
NRC as_ licensed material, including tailings from uranium mill sites.
This should enable improved regulatory management of mill tailings and
minimize the adverse impact upon the environment and the public health
and safety from tailings from active and inactive mills.

All users of NARM, including manufacturers and distributors, would
' be subject to the same requirements as NRC and Agreement State licensees.

This will have positive impact upon the health and safety in 1600 facilities
where NARM is used but where the NARM is not subject to licensing. About
1300 of these users are presently licensed by NRC for use of byproduct,
source, and special nuclear materials. In many of these cases, the
existing radiation safety procedures developed for the NRC licensed program
also cover the use of NARM. The impact of complying with additional
license requirements for NARM should be minimal for these users.

The remaining 300 users would be newly subject to license requirements
(and to fees). Based upon the experiences of many States, the initial
contacts with these users will likely disclose rrany significant hazardous
conditions. The impact of the NRC regulatory process upon these users
should be positive by causing corrections to be made since these users
will be subject to more stringent regulations requiring development of
adequate, documented radiation safety programs for using NARM.

. . .
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The establishment and enforceirent of Federal regulatory standards

for the design and fabrication of NARM sources should eventually lead
to a significant reduction in the numbers of sources which leak and
can potentially contaminate persons and property.

All NARM deliberately incorporated into products to utilize, directly
or indirectly, its radioactive properties and which is intended for
distribution to the public as exempt items, or imported into the U.S.,
would be subject to the same requirements as are currently applied by
NRC. A national pre-marketing approval would, in effect, be required
for the distribution of consumer products into which NARM has been
deliberately introduced. None is required now.

The extension of NRC control over management of NARM wastes resulting

from licensed activities should clarify Federal responsibilities over
radioactive wastes by providing a uniform regulatory program for all
radioactive wastes generated as a result of licensed activities.

Overall, the impact upon States would be positive. State programs

for licensing for NARM would be recognized by the Federal government and
Federal authority relinquished. In other States, development of

regulatory programs for NARM would be encouraged. State cooperation and

participation in development of standards and regulations for NARM would
be enhanced. The regulation of abandoned uranium mill tailings by NRC
in non-Agreement States will be a positive impact. A slight negative
impact will be felt by those States having certain contracts with OSHA in
that funding for coverage of NARM users would probably be lost.

NRC's responsibilitie: in certain areas, e.g. mill tailings management
will be clarified. The cost impact upon NRC is difficult to estimate
because the number and mix of radium licensees cannot be accurately
determined. New annual costs are estimated to be between $150,000 to

$300,000. This estimate primarily reflects the costs of administering
licensing and ccmpliance programs for new (i.e. NARM only) licenses.
Professional staff requirements would increase bv at least 4 person-years.
However, additional one-time costs will probably be incurred as the result of
non-routine tasks such as the need to develop new standards applicable to
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"exempt" devices containing NARM, evaluation of sealed sources and devices

using RARM, initial licensing and compliance actions, and initial
assessments of State NARM regulatory programs.

The recommendations do not cover activities where RARM, or more

particularly, naturally occurring radioactive material, is encountered
in-aita, is incidentally present in mineral industry activities outside
of the fuel cycle, or is an incidental contaminant in consumer products
(i.e., has not been deliberately introduced or reconcentrated in a product
for the purpose of utilizing its radioactive properties). NRC involvement

in these areas was not specifically requested by the States.

The recommendations for NRC action will be consistent with NRC's
recognized role as a lead Federal agency in the control of hazards from

radioactive materials.

.

- . ~ . _ _ _ _ _



- 52 -

Table 1

Primordial Radionuclides

Nuclide Half-life Primary Mode of
(Years) Decay

9
.

40 1.3 X 10 Betag

1650 6 X 10 Electrcn Capturey

1087 4.7 X 10 BetaRb

I4115 6 X 10 BetaIn
ll

138 , 1.1 X 10 Beta <

t

16142 5 X 10 AlphaCe

15144 5 X 10 AlphaNd

II147 1.06 X 10 Alpha5m
-

I4148 1.2 X 10 Alpha .Sm

| 149 1 X 10 Alpha5m

I4152 1.1 X 10 AlphaGd

15174 4.3 X 10 AlphaHf
10176 J.6 X 10 DetaLu
10187 7 X 10 BetaRe

II190 7 X 10 AlphaPt,

M192 1 X 10 Alphapt

I7204 1.4 X 10 AlphaPb

SU decay series - -

8 *0 decay series - -

Th decay series - -

i
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Table 2

Major Cosmic Ray-Induced Radionuclides

fiuclide Half-Life Primary Mode of Decay

3
H (T) 12.26 yrs Beta

7
Be 53 days Electron Capture

610 2.7 x 10 yrs BetaBe

14
C 5760 yrs Beta

2
tia 2.58 yrs Beta

32 Si 280 yrs Beta

P 14.3 days Beta

33
P 25 days Beta

35
S 86.7 days Beta

36 5
Cl 3 x 10 yrs Beta

39
Cl .55 min Beta

_ _ _ _ _ ___ __
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Table 3 27.$."-! %..L :;.
Civilian Uses of Radium A',-4

"

(Including Radon and RaDEF) %. 2; 1,: :
~

.

... ,. . .
_

- Item Typical Activity .b ' ' ' N
i .L: . '. '

'

Medical Sources ''. . ',
,

.

t. Needles, Capsules & Tubes 0.1 to 100 mci '?!1.

i

n;? 21
n-F Plaques 5 to 25 mci

' , -ls Nasopharangeal Applicators 50 mci

4 M (;. ,F Radium DEF Eye Applicators No data
(:f .ip Radon Seeds 0.1 to 5 mci

k.v.: :. l ' g '.
4,

Industrial Sources '
i

Level, Thickness and Density Gauges 0.1 to 10 mci St.? f.''

.i.* .Gama Well Logging 10 to 50 mci
.. # ' . g.Ra-Be Neutron Well Logging 300 to 600 mci .s

Soil Moisture and Density Gauges 3 to 5 mci ab .j ^ f -(
Radiography up to 150 mci 7]d%fg4W.'

.

h-Q" %pi
Ionization Sources, Static.-

Eliminators (Ra) 3 pCi to 3 mci ''

Calibration, Check & Compensating . . . ~. 7| -. , .

Sources 1 pCi to 1 C1 i ~ .;. ,- . -

-

_ Gama & Neutron Sources for Research 1 pCi to 1 Ci 4 . .

Gas Chromatograph Sources and 6.25 to 100 uCi .-?..,
'

Dew Point Meter Sources 22.5 to 100 pCi ,C ..: 1 --
fc;.& :>

asm,u

Self-luminous Products (excluding )Diver's Watches and Depth Gauges 0.01 to 5 pCi

Smoke Detectors 0.05 to 40 pCi
" Electron Tubes 0.001 to 6 pCi

Educational Sources (Cloud Chambers,
Spinthariscopes) 1 pCi to 50 pCi

L

E
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Table 4 j;; .i[ .'
rty :..

"

Military Uses of Radium (2 ;
. ..;s , ,. ,

e m

Typical Activity MJ'',
Item pCi i ?- .

4.p..

Alidades, Pelorus 15 ' "' [ ;,.

3
,10-3 to 10 ; ; j ,, , , ..

Calibration sources Y , ,
S

Circuit Breakers 60 ] ? .A,~-

(7s fg}.hff
1000Compass, Rose

Compass, Divers, Wrist 15 .

ff.?[/[dCompass, Unmounted 15

Compass, t.ensatic 15 2%/~Q
QkDirection Finder 15

Distress Markers No data ).h. .y C
Electron Tubes, Glow Lamps, Spark Gap Tubes 10-3 to 6 YdE Y -

"

Fuse Setter No data

Generator Gauges 2.5

Indicator, Fuel Gage No data

Indicator, Battery 0.5

Indicator, Air speed 1 to 15
Indicator, Tachometer, Speedometer 1 to 15

'

Indicator, Manifold Pressure .009

Indicator, Oil Pressure 1 to 15
'

Indicator, Water Pressure 0.8

Indicator, Suction 1 to 15

Indicator, Altimeter 1 to 15

Indicator, Temperature 15

Indicator, Turn and Bank 15

Indicator, Azimuth 3.7

Indicator, Vertical 0.002

Indicator, Rate of Climb 0.027

Indicator, Directional Gyro 0 .026

Instrument Dials. Voltmeter 0 .08

Instrument Dials, Ameter 0.35

e
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b
-

Table 4 (Cont'd)
--

-

Typical Activity
[ Item pCi
'

Instrument Dials, Galvanometer 1

'

_.
Instrument Dials, Audio level 0.7

_

{ Luminous Markers 7

i Oxygen Pressure Reducer No data ,

{ Phone Jack Boxes No data

Switches, Push Button 0.37
-

Switches, Toggle 0.37

; Switches, Barrel 0.37
k Switches, Rotary 0.37
E

Tensiometers No data

f Timepieces, Wrist Watches 15

r Timepieces, Marine Clock 10
- Timepieces, Chronometer 15
'

' Timepieces, Interval Timer 6
'

-

Transit 15-

,

E
b
t
. A

E

:
7
"

-

'

E
.

r

-

_

-

El

M
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Table 5

Selected Accelerator Produced Radionuclides
(including some examples of uses)

Primary
Nuclide Half-Life Mode of Decay Uses

II
C 20.4 minutes Positron Lung Uptake & Metabolism,

Prostrate tumor localization,

Pancreas visualization

13
N 10.0 minutes Positron Pancreatic scanning,

Brain scanning

15
0 123 seconds Positron Brain scanning, left-right

shunt detection

I8
F 109 minutes Positron Uptake in normal and

abnormal bone, brain function
scan, cancer chemotherapy

22
Na 2.62 years Positron Extra-cellular water

Mg 21.2 hours Beta Parent of .28 )28
4

28
A1 2.31 minutes Beta

P 24.4 days Beta Palliative treatment for
osseous neoplasms

37Ar 35.1 days Electron Capture Total Body calcium determination
43

K 22.4 hours Beta Myocardial imaging

'9
Sc 57.5 minutes Beta

52
Mn 5.60 days Electron Capture

52m
Mn 21.1 minutes Positron

52 52m
Fe 8.2 hours Positron Parent of Mn

56
Co 77.3 days Electron Capture Tumor localization

57
Co 270 days Electron Vitamin B-12, tumor imaging

Capture calibration sources,

anatomical (scanning) makers,
MossbaUer studies, X-ray fluores-
ence lead analyzers, simulated
tumors in phantoms.
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Table 5 (Cont'd) _

f
Primary ;

Nuclide Half-Life Mode of Decay Uses

58
Co 71.3 days Electron Capture intestinal absorption 3tudies

62
Cu 9.76 minutes Positron Radiopharmaceuticals

67 -

Cu 58.5 hours Beta Studies of Wilson's Disease
62 62 -

2n 9.13 hours Electron Capture Parent cf Cu

66 *
Ga 9.45 hours Positron

67
| Ga 77.9 hours Electron Capture Lung scan, Bowei scan, Parotid

gland uptake (Sjogren's syndrome)

68
Ga 68.3 minutes Positron Brain sean, Positron emission

tomography for cerebral hemo- _

dynamics .

68 68
Ge 275 days Electron Capture Parent of Ga

73
As 80.3 days Electron Capture

74
As 17.9 days Electron Capture Brain Tumor localization M

73
Se 7.1 hours Positron 2

'7' Br 57 hours Electron Capture 4
m

77 Kr 1.19 hours Positron Brain Scan, Positron tomography Y
81mKr 13 seconds Isomeric Transition Lung ventilation studie3, imaging
81 '

Rb 4.7 hours Electron Capture Myocardial imaging

82
Rb 1.25 minutes Positron Imaging

84 -

Rb 33 days Electron Capture Radiopharmaceuticals

82 82
Sr 25 days Electron Capture Parent of Rb

_

87m A
Sr 2.83 hours Isomeric Transition Bone scanning, Index of bone

growth ;
-

07 87m
Y 80 hours Electron Capture Parent of Sr ]

1

=
-%

... _._. . g
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Table 5 (Cont'd)
..

Primary
Nuclide Hal f-Li fe Mode of Decay Uses

#
97mic 91 days Iromeric Transition

~ IU Ir. 2.81 days Electron Capture Cisternography, Tomography,
Tagged Platelets & Lymphocytes . --

1 13.3 hours Electron Capture Thyroid studies, Imaging, 'J*I23 -

b[
_

Labelled fibrinogen for in vivo
identification of thronbophlebitis

I24 I 4.15 days Electron Capture

125
1 60.2 days Electron Capture Bone mineral analysis, Inter-

stitial treatment of cancer.
Uptake studies

126
1 12.8 days Electron Capture .;-

Xe 36.4 days F.lectron Capture Cardiac studies, Bloodflow studies, l'..127
Pulmonary function studies

129
Cs 32.1 hours Positron Myocardial imaging

1 31
Cs 9.70 days Electron Capture Thyroid scanning

145
Pm* 5.98 hours Beta Bone mineralization studies

1570y 8.1 hours Electron Capture Bone tumor localization -

190m0s 9.9 minutes Isomeric Transition L

190
lr 11 days Electron Capture

190m1
Ir 1.2 hours Isomeric Transition

190m190m2 1r 3.2 hours Electron Capture Parent of 0s -

l93*Pt 11.9 days Isomeric Transition Tumor Scanning

195
Au 183 days Electron Capture

Au 30.6 seconds Isomeric Transition E195m

*Also produced as a fission product.
._



_

.. .

,, .

's. 4
s

.,

- 60 - '

>e .. -
. .~

;, . . . . .- %

.,_y{ , fi('; : 4 . /
.

\
_ Table 5 (Cont'd)
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'q% . ...]:
- Primary +- '

f . ' i,1, 'Nuclide Ha l f-l.i fe Mode of Decay Uses
, x w.; .,

. , ,.

197 ''.e;*..Hg 65 hours Electron Capture Brain and kidney scanning
ft(. '*

-

199 - -

T1 7.4 hours Electron Capture Cardiac scanning
(Lt

~-

t
201 , " .'g

.-
*- '

i -.W,'''JT1 74 hours Electron Capture Cardiac scanning

DetectionofmalignantmelonowId-dp%203 .

'I~Pb 52.1 hours Electron Capture
y* *; ' * ' A; .r. .. . 4 :

204
i Bi 11.2 hours Electron Capture Soft tissue scanning ~- g. ?- - . -hi -

p
3

-

206
- : ' .'

'
-'

Bi 6.24 days Electron Capture Soft tissue scanning '. ' . ; ' . . ',-

b 207 O'1
E Bi 30.2 years Electron Capture , j,q',. ''; .
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Table 6

Reported Radium Incidents in United States 1966-1969

Type of Incident Number Average Rate Per Year

loss 63 15.8

Theft 6 1.5

Contamination 19 4.8

Overexposure 4 1.0

Other 23 5.8

Total 115 29.0

Table 7

NARM Incidents in Agreement States, 1974-1975

Number Ayerage Rate Per Year
Accelerator Accelerator Year Total

Type of Incident Radium Isotopes Radium Isotopes NARM

Loss 19 13 9.5 1.5 11.0

Theft,

Unauthorized
Disposal 1 0 0.5 0 0.5

Contamination 2 3 1 1.5 2.5

Overexposure 2 0 1 0 1.0

Uther 2 1 0.5 1.5
'

_ _ _ _

Total 26 17 13 3.5 16.5

_
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Table 8

Non-Agreement States

Enabli ng Comprehensige Presently N rber of ! ARM Responded to NARM Task Force
bState or Territory Legislatien, Regula tions Licensing NARM, Uses Request for Infomation

Alaska No Program No
Connecticut 28 No
Delaware Yes No No 17 Yes
District of Columbia 20 No
Hawaii 3 No
Illinois Yes Yes Yes 121 Yes
Indiana 72 No
Iowa No No No 20 Yes
"Aaine Yes No No 19 Yes
Massachusetts No No No 166 Yes
Michigan Yes Yes No 135 Yes

,

Minnesota 33 No
Missouri 24 No O
Montana 27 No e

New Jersey Yes Yes Yes 150 Yes
Ohio No No No 196 Yes
Oklahoma Yes No No 50 Yes
Pennsylvania Yes Yes Yes 300 Yes
Phode Island 48 No
South Dakota Yes No No 24 Yes
Utah No Program No
Vemont 7 No
Virginia Yes Yes Yes 50 Yes
West Virginia 50 No
Wisconsin 84 No
Wyoming No No No 22 Yes
Puerto Rico 5 No

aNotes: Infomation recorded only for those States responding to NARM Task Force Inquiry.
bFor States not responding to NARM Task Force Inquiry, data was obtained from Report of State ard Local
Radiological Health Programs, Fiscal Year 1975. DHEW Publication (FDA) 76-8005.
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RECEIVED
US ATO:itC C:UAV CC .:.'.'IP!0N

ACCEU.:U;fs I.Q WC;:IS 0K/1:C:1

!!r. G. Uayno Merr, Chief
OCT 231974Agrce.monen .s u>.por: nranch

Direct orato of Licensing t.lt 0 11

7)C 9 %1112 l C Unds!!iGU. S. Atomie Enargy commission 1 il L

Wachington, D. C. 20545

Decr Wayne:

At the Annual hecting of the Agreement States, October 8-11, 1974,
the .". tate caucus held en October 9, made the following requests and
recommenh.lons of the A.E.C.

1. The States appreciate the Agreement and Export Branch's expressed
intercot in providing additional training for stato regulatory
personncl. The Statco request that the Agreement and Export
Branch continuo cloce coordination with the Government Liacon
Division in cctablishing prioritics for training programs in
order that the prioritico catablished by the National Conference
of Itadia tion Contr'ol Program Directors roccive due consideration.

The Texan Rndiation Control Dranch is currcntly developing an Oil
Nell Logging Courcc in cooperation with the Region VI training
commit'.co. The Statcc requent that the A.E.C. concider funding
stato attendecs to that cource and possibly others that may be
developed to moet specific regulatory needs.

20 The Stntco rcquent that the A.E.C. reevaluato Generally Licensed
Devico:: used in incasucing levels, density and thickness with the
intent to deterinine if the deviccc currently bcing distributed
continue to moct radiation safety critoria which allow them to be
cligibic for general 1icenned distribution. The ovaluation should
inclu,1c a dctormination that the devicen continue to meet essential
nafoty critoria throughout their uceful life.
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October 36, 1974

Page Two

The Stat es will provide the A.E.C. a list of observed circumstances
which indicate that the requested evaluation may show that these
devicen may not be cligib]c for continued distribution for
generally licensed use. The list will be sent to you by Aubrcy
Godwin, 1975 Chairman, in 60 days.

3. The States request that the A.E.C. consider changing 10 CFR JD.204
to allow land burial of small quantities of radioactive material by
specific request only. (Similar to the current rule for specific '

approval of incineration.)

4. The States request the A.E.C. t> investigate the possibility of
providing the States with unifo.. soil contamination limits.

5. The States request that the A.E.C. provide descriptive Scaled
Source and Device chocts for devices distributed under the terms
of General Licensing. The States will provide similar sheets for

'

'

devicen distributed under their licenstre.

6. 9tc States request that the A.E.C. consider reestablishing
notifications of shipments of large quantitics of radioactive
materials and quantities of S.N.M. cufficient to form a critical
mass thru state jurisdictions.

7. The States recommend strongly that the A.E.C., or it's successor
agency, move immediately to bring accelerator produced and
naturally occurring radioactive material under it's jurisdiction.

The States also suggested that the A.E.C. should examine the possible *

impact of the Act creating a row agency upon agreements now in offect
with the U. S. A.E.C.

"he States expressed appreciation for the positive action of Mr.
Town of the Government Liason Division in committing funds to permit
teraction of the States in emergency response planning.

enclosing a copy of Dr. Paul Numerof's "shotgun" letter to state
.

1
'

am personnel. The States feel that the establishment of an
:zation such as this may tend to dilute the proper routes for
cation of incidento and accidents.

.
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Mr. G . Wayne Kerr
Octol>(:r 16, 1974
Page Three

I want to express our appraciation to you and Don Nussbaumer in
particular and the rest of the A.E.C. staff in general for a

productive mooting with a minimum of controversy. We recognize

that your problems and ours are many and varied and we look forward
to working with you as we attempt to improve radiation safety
practices in mutual areas of concern.

Yours truly,

Q%Q / d'.h<

).' w-

a

David I;. Lacker
Chairman, Agrecmont States
1974 Meeting

F,ncl.

_ _ _ _ _ _ _ _
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May 20, 1975

Richard T. Kennedy
l U. S. Nuclear Regulaton Connission

h'ashington, D. C. 20555

Dear Comnissioner Kennedy:

On behalf of the Conf.rence of Radiation Control Program Directors,
I want to thank you for giving membe. of our Executive Comittee the
opportunity to ocet with you and discuss, the activitics of our Conference.
I feel that the meeting was vey fruitful in that we were abic tu Icam
of scme of your concepts relating to state activities, and we hope we
were abic to provide you infonnation as to the Conference's relationship
with the Nuclear Regulatory Comission.-

As indicated during our visit, the Conference of Radiation Cont.rol
Program Directors represents the radiation control programs of each of-
the fifty states, the District of Columbia, certain metropolitan agencies,
the Virgin Islands, and Puerto Rico. 'lhe Conference, therefore, not only-
represents those states which have signed agreements with the Nuclear
Regulatory Comission but all radiation control programs. On the attached
document I have listed the objectives of this Conference and the task
forces which have been active during the past year. In addition to these
task forces, the Conference also performs its work through workshop activiti
at its annual meeting. Also attached is a listing of these specific work-
shops which were conducted at our last annual meeting. Proceedings of this
cnnual meeting will be published, and we will provide you with a copy when
the proceedings are availabic.

I would like to list some of the points which were discussed with
you during our recting.

1. The Agrc9 ment States have expressed concern regarding the
organizational 1ccation of the Agreements and Exports Branch within the
NRC. Prior to the reorganization of the AEC in May of 1972, the Agreccent
States commnicated with the Division of State and Licensee Relations.
Organi:ationally, this Division was only two 1cycis below the Comission.
It was felt by the Agreement States that this Division was abic to express
the concerns of the Agreement States to the Ccctnission. It was also felt
that the Division of Stato and Licensec Relations was involved in policy
developacnt for the Comission. Currently, the Agreement States com unicate
with the Agreements and Exports Branch within the Divisien of .Nbterials and
Fuel Cycle Facility 1.icensing. Several states have expressed concern that
af ter the reorganization of |by 3,1972, of the AEC and the last reorganiza-
tion of January 19, 1975, the comunictition point with the NRC is at such a

_ _ _ _ _ - _ _ _ _ _ _ - _ _ _ .
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}by 20,1975

level in the organization that these concerns may not reach top manpgement..

2. In light of the concern as expressed in item no. I above, another
point discussed during our nceting was the consideration of the establisinent
of an advisory group to the Co: nission representing the states. Such an
advison group could not only express the concerns and interests of the
Agreement States but, additionally, could infona the Co: nission of other
state activities and concerns in matters dealing with envirors.cntal roni-
toring of nuclear facilities, emergency response planning and capabilities,
and other topics of state concern. If such a group would be appropriate,
the lixecutive Co:nnittee of the Conference could serve in this capacity.

3. Another snggestien for consideration regarding improved com.tnica-
tions frem states to the NRC would be the establishnent of a regional position
in each of the NP.C regional of fices whereby direct co=unicaticn with states
and t he regional of fice ceuld occur. Ibth the FD.\ and the FPA have such
positions and have found these regional contacts with states to he ven-
productive.

4. There is concern on the part of several states rega ding the need
for rederal control of radioactive material not being regulated by Agreement
States or the NRC. Post Agreenent States have included naturally occurring
and accelerator preduced raLeactive material under the same regulaton centrol
as materials ca.ninp, under the Atomic F.nerg., Act when these agreements were
signed. Ibuever, since there are 25 r.un-Agreement States, there is a definite
gap existing in the proper control of these non .\greement raterials. Tnere-
fore, we strongly, urge the NRC to consider taking appropriate actions to place
this type mterial under the sarc control as is now applied to mterials
falling under the Atcxaic Diergy Act.

Again, let on thank you for giving us the opportunity to meet with you,'

he hope this is one of several opportunities that we will have to periodically
racet with the Counir.sion.

Yours very truly,

m. h W W -

Charles M. Ihrdin
Past Chai. win

Cb11:co

' tachnen t s.

__ _ -- _-_______ _
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