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*

ABSTRACT

This report documents the circumstances contributing to the inadvertent melting
of cobalt 60 (Co-60) contaminated scrap metal in two Mexican steel foundries and
the subsequent distribution of contaminated steel products into the United States.
The report addresses mainly those actions taken by U.S. Federal and state agencies~

to protect the U.S. population from radiation risks associated with the incident.
Mexico had much more serious radiation exposure and contamination problems to man-
age. The United States Government maintained a standing offer to provide technical
and medical assistance to the Mexican Government. Assistance was provided as
described briefly in Appendix A. The report covers the tracing of the source to
.its origin, response actions to recover radioactive steel in the United States,
and return of the contaminated materials to Mexico. Some information outside of
this scope is recounted, e.g., some information about the incident within Mexico.
The incident resulted in significant radiation exposures within Mexico, but no
known significant exposure within the United States. Response to the incident,

required the combined efforts of the Nuclear Regulatory Commission (NRC).
Department of. Energy, Department of Transportation, Department of State, and U.S.
Customs Service (Department of Treasury) personnel at the Federal level and repre-
sentatives of all 50 State Radiation Control Programs and, in some instances, local
and county government personnel. The response also required a diplomatic inter-
face with the Mexican Government'and cooperation of numerous commercial establish-
ments and members of the general public. The report describes the factual infor-
Cation associated with the event and may serve as information for subsequent recom-
mendations and actions by the NRC.
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1.0~ THE INCIDENT |

1
~

On or about December-10, 1983, small pellets of cobalt 60.(Co-60) mixed with
scrap steel were charged into the melt of two steel foundries in Mexico. A

. scrap yard (Yonke Fenix,:in Ciudad de Juarez, Mexico) that supplied scrap to the
j foundries, purchased parts of a-. medical teletherapy unit as scrap without know-
| ledge that the scrap contained radioactive material. The Co-60 was mixed with
L the scrap steel _that was_ fed to the furnaces. The source capsule in the head
| of the unit had been _ intentionally broken open before the scrap yard had pur-
| chased the scrap _on or about December 6,.1983. The very small, loose pellets of

Co-60 were scattered.throughout the yard during scrap-handling operations (see
Figure 1.1). _ The. dispersal was' increased by the magnetic properties of the pel--

lets as most of the handling was done with a magnet loader.
~

I The original pellets were cylindrical in shape, measuring about 1 mm in diameter
I and length, and very highly radioactive (about 25 roentgens per hour at 5 cm from

a single pellet).* The-scrap steel, contaminated with these pellets, was trans- -

ported from Yonke Fenix to its customers.in open trucks, resulting in further.

dispersal of the pellets into the streets of Juarez and along the routes to Chi-
huahua, Torreon,:and Guadalajara. During initial surveys by Mexican response'
teams, 62 pellets were found in these areas. At least 21 other pellet' locations
were later discovered during the March 19-25 aerial surveys of Juarez-and along
the Juarez-Chihuahua route.-

I

The contaminated scrap was charged into steel melts that1were formed into rein-,

| forcing bars (rebar) at the Aceros de Chihuahua foundry in Chihuahua, Mexico, and '

into table pedestal castings at the Falcon Products Company foundry in.Juarez,
Mexico. A third foundry in Torreon, Mexico, that did not ship products to the,

! United States, was reported to have cast valve bodies and electric motor parts'

using contaminated. steel. The Mexican Government reported that a minor amount of-
contaminated steel had found its way to a specialty steel producer in Guadalajara,Mexico. Distribution of these products was prohibited.**'

!
0*

Roentgens per hour is a radiation exposure rate and is used _in this report
; when referring to measurements made with detection instruments. REMj (roentgens equivalent man) is used in this report when referring to absorbed

dose to individuals. In a general sense, a radiation worker is normally
L limited to -5 rem per year and a member of the' general .public:1/2 rem per

~

i year total-dose from nuclear operations. Naturally occurring radiation
1 exposure to the general public.from background radiation in the United-

States varies from 1/10 to 1/.4 rem per year.
*

Milliroentgen is one one thousandth (1/1000) of a roentgen or 0.001 roentgen.

' The ' details in this and other sections' of the report about what' happened
QQ

within Mexico are based on information provided by the Mexican National
Safety and Safeguards Commission, Falcon Products (which owns a foundry in
Juarez), and by a representative of the NRC who assisted the Mexican author-
ities for two days in Juarez.~

.
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Figure 1.1 Yonke Fenix scrap yard showing loading of scrapj
'

on truck for transport to a foundry customer
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During melting at the foundries that charged the contaminated scrap, the metal-
| lurgical process was such that the Co-60 pellets were unevenly melted throughout
L the steel, resulting in a product that contained minute " hot spots" of random
| location and radioactive intensity ranging to a maximum of about 600 milli-

roentgens per hour at contact. Most of the contact _ radioactivity measurements
were in the range of 0.025 milliroentgens per. hour to a few milliroentgens per
hour.

All of this activity involving the scrap was carried out by participants.who were
unaware that the contamination existed. It was not until January 16, 1984, after
the steel products were in both Mexican and American distribution networks that
the problem was discovered.

'

Appendix A contains a chronology of the major events pertaining to the incident and
the response to it by the states, NRC, and others.

,

|
:
1
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2.0 PRODUCTS SHIPPED TO THE UNITED STATES

2.1 The Reinforcing Bars

The first indication that a problem existed.in either Mexico or the United States
was a result of a chance happening on January 16, 1984, when a truck delivering
steel passed through a road radiation monitor at the Los Alamos Scientific Labor-

.

atory (LASL) in New Mexico. If the driver had followed the proper route and had!

not taken a wrong turn, the truck would not have passed the road monitor. The
truck that carried contaminated reinforcing bars (rebar) triggered the road radia-
tion monitoring / detection mechanism, was automatically photographed, and was sub-
sequently identified as belonging to the Smith Pipe and Steel Company of Albuquer-
que, New Mexico. Followup by LASL and State of New Mexico personnel identified
the source of the radiation that tripped the monitor as Co-60 fixed in reinforcing
bars that could have originated in Mexico at the Aceros de Chihuahua foundry and
been shipped to the Smith Pipe and Steel Company or transshipped from Free Market
Steel Distribution Company of Phoenix, Arizona. Because this appeared to be a
potential interstate and international problem, the New Mexico authorities noti-
fled the NRC Region IV office in Arlington, Texas, on January 17. The NRC Region
IV office, in turn, notified the NRC office in Region V, Walnut Creek, California,
and NRC State Programs in Washington, DC.

At this point the significance of the problem was not known. Officials of the
State of New Mexico confirmed on January 18 that the radioactive rebar from Free
Market Steel in Phoenix, Arizona, originated in a shipment of steel from the
Aceros de Chihuahua steel foundry in Mexico. State officials also learned that
an additional shipment from Aceros de Chihuahua was located at the border in El
Paso, Texas. This information was provided to officials of the Texas and Ari-
zona departments of radiation control and the NRC. The shipment at the border,
consisting of five truckloads, was detained by U.S. Customs, surveyed by the Texas
Bureau of Radiation Control, and found to be contaminated (see Figure 2.1). (It

was subsequently returned to Mexico.) The states and the NRC then began actions'

to restrict further import, distribution, and use of the rebar in their respective
jurisdictions. Distribution of the contaminated rebar in the United States had
to be traced. It was determined that the Mexican foundry, Aceros de Chihuahua,
had four American distributors. These were identified as Free Market Steel of
Phoenix, Arizona, and Kaibab Industries, W. Silver Company, and IRCA Company,
all of El Paso, Texas. Followup on the distribution of steel by these companies
led to the discovery of contaminated rebar in four states: Texas, Colorado, New
Mexico, and Arizona. Later, contaminated rebar also was found in California and

,

Nevada.' .

To locate and restrict further distribution and use of this rebar, each state
government obtained a list of each of the distributors' custorrers in their respec-
tive states. These customer lists were used to locate the rebar. When the con-'

taminated rebar was found it was quarantined on the customers' premises pending a
. decision on its final disposition (see Figures 2.1 and 2.2). Except in the State
of Arizona, very little contaminated rebar had left the dist:ibution network to

o be used in construction. In Arizona, a number of concrete projects (about 27),
including residential housing projects, had been completed before the rebar was'

found. One instance of contaminated rebar installed in concrete was later

NUREG-1103 4-
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reported to have occurred in California. It also was reported that two truck-
|

| loads of contaminated steel were turned back to Mexico at the Calexico, Cali-
j fornia, border crossing.
:

{ A total of about 1,500 tons of rebar from the Aceros de Chihuahua foundry _was
. eventually returned to Mexico from the United States. The returned rebar included
*

uncontaminated rebar mixed with contaminated rebar in some instances. NRC Region
IV has attempted to account for the contaminated rebar. The best estimate is that
between 500 an'd 931 tons of contaminated rebar entered the United States. In
many cases, because no attempt was made to separate contaminated rebar from non-
contaminated rebar in a lot, Region IV could not determine the exact amount of
contaminated rebar shipped from Mexico, recovered, and returned (see Appendix B).

All the reinforcing bars discovered during the incident recovery efforts have
been returned to Mexico, except for the amounts found that had been installeda

during construction of various structures. The contaminated rebar that was
i removed from structures has been disposed of in a manner consistent with NRC

guidance. Future radiation exposures and resultant health effects to the public
from unrecovered rebar or rebar imbeded at construction sites are considered
unlikely or insignificant.

2.2 The Table-Base Castings

The Mexican Government investigation of the contamination incident and the dis-1

tribution of rebar led to the discovery on January 24, 1984, of a steel foundry
(Falcon Products Company, Juarez, Mexico) that had bought scrap from the Yonke
Fenix scrap yard in Juarez to make table-base castings for sale in the United
States. The exported castings were in the form of grey iron parts for table

! bases used mainly in commercial establishments (see Figure 2.3). The distributor
of these products was reported to be based in St. Louis, Missouri. On January 24,
1984, Region IV notified NRC Region III, Glen Ellyn, Illinois, of these findings.
NRC staff of Region III, in cooperation with the State of Missouri Health Depart-

-

| ment personnel, identified the distributor as Falcon Products Company. The Falcon
Products Company steel foundry in Juarez, Mexico, casts iron parts for assembly
and distribution in the United States. On January 25, 1984, a State of Missouri>

inspector confirmed that some of the castings at the Falcon plant were contami-
nated. Falcon representatives indicated that the most recent lot of materials

| received from Mexico consisted of 10 truckloads of table bases. Nine of the'

trucks had been unloaded and were being processed through the plant and one truck
had not been unloaded. Falcon agreed to halt distribution of the' table bases,,

! hire a radiation consultant, and attempt to recover the bases that had been dis-
tributed in the public domain.

Falcon started the process of recovery of the table bases by segregating the bases
at its St. Louis plant and at the location of its main distributor in Greenville,
Tennessee. Falcon believed that the table-base castings had not yet been widely
distributed, but on January 30, 1984, a truck that was carrying contaminated

!
l
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L

Falcon table bases, was. detected and stopped on an Illinois toll road by an
Illinois State trooper who was operating a cruiser equipped with radiation
datection equipment. The truck was routed back to St. Louis. By February ~ 7,
1984, 'the Falcon recovery effort had found contaminated castings in Illinois,
Msvada,. California, Nebraska, and Tennessee. At this time.it was recognized that-

L -the bases had a widespread distribution and that Federal and state actions would
! b2 needed to ensure prompt recovery of the contaminated castings.

|~ Falcon Products Company developed a computer list alphabetically by customer that-
showed 33,000 castings had been shipped into 50 states to 1,400 customers between;

: DIcember 10, 1983,' the date contaminated scrap was charged into the Jaurez foundry, yand January 25,.1984, the date that Falcon stopped distribution at the St. Louis.

olant. This. computerized list was distributed to radiation control' program offici-
!

als in 50 states. Using this master list, the NRC Region III office segregated
the customers by state and sent to officials'of each state a list of firms loca-4

tsd in their state, .with' a request to. perform radiation surveys of any. castings
-

'; found at the firms on the_ list (see Appendix C). The states were requested by
the NRC to directly notify Falcon Products Company in St. Louis whenever they
fcund radioactive castings. Out of about 33,000 parts, approximately 2,500 were

1 found to be contaminated. Falcon replaced the approximately 2,500 contaminated
parts for its customers during this effort. Contaminated castings were found at.
distributors' and at users' establishments in 40 states. The radiation levels
on.the recovered radioactive pieces ranged from a maximum of 375 milliroetgens,

psr hour to 0.020 milliroentgens per hour at the surface. About 100. tons of
| contaminated pieces were shipped back to Mexico for final disposition.
.

A radiation survey of the Falcon Products plant in St. Louis on March 4, 1984,
conducted by the NRC Region III office, indicated no radiation levels above back-'.

{ ground. An accountability of the contaminated parts was: performed by Falcon and
NRC personnel that showed the contaminated bases had been= recovered from all-but

. saven states. The remaining seven states completed recovery at later dates.
! Consultant reports for the Falcon Products Company show that contamination has
t b en reduced to acceptable levels at the Falcon foundry in Juarez,. Mexico, and <

: that all incoming scrap and finished foundry products are now being surveyed for
! radioactivity to preclude recurrence of the incident.- Falcon also has established

a program of surveying for radiation and certifying that shipments from its St.
| Louis, Missouri, facility are free of contamination.
.
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l' 3.0 THE SOURCE
'

f -When the radioactivity in the rebar was analyzed . it was identified as pure Co-
60 contamination. With the absence of_other radionuclides in the steel'it_was-

assumed that the source of the contamination must have been a comercial sealed j

source of Co-60. . Because there had been an incident previously at an American
,

! mill, it was initially thought that the_ contamination may have been from a'_ gauge
used in the Mexican foundry or discarded as . scrap from some other location and i*

charged to the furnace. However, the Mexican Government investigation into the j
incident showed that the origin of the steel contamination was from scrap received-

:
by the Aceros de Chihuahua and Falcon Foundries from the Yonke Fenix scrap dealer-;
in Juarez, Mexico. The radioactive materials found at the scrap yard were small, i

i discrete, highly radioactive particles. The particles (pellets) were eventually
,

traced by Mexican authorities to a medical teletherapy unit owned by a medical _.I
,

: clinic in Juarez (see Figure.3.1). The unit was traced _back through an equipment
F supplier in Fort Worth, Texas, that bought it from the original owner, Methodist
i Hospital in.Lubbock, Texas. The Methodist Hospital purchased the. unit new from
( the Picker Corporation. Since the original. purchase, Picker has been merged into
1 the Advanced Medical Systems Corporation of Cleveland, Ohio. This' Corporation has
! retained most of Picker's records and employees. .The unit was identified by
j Advanced Medical Systems as a Picker C-3000 unit that was designed to_ accommodate

a source up to 5,000 curies of Co-60.* Methodist Hospital records showed that ,

;

j in 1977 the unit was sold to X-Ray Products in Fort Worth, Texas, a firm that buys
*

|
and sells both new and used equipment. The unit was sold and exported ' shortly

|
thereafter to Dr. Lemus of Centro Medico de Especialidades, a clinic in-Juarez,

!. Mexico. The inmlved parties observed all required U.S. regulations necessary
for the various transactions, including export to Mexico. At the time of sale,'

the unit was listed on the export declaration as having an activity of 1,003
'

curies of Co-60. At the time of the incident, the sourco activity had diminished
: to about 400 curies as a result of radioactive decay (see Appendix D).
|-
!
:

| * During the course of the investigation to identify the source,- Advance Medical
i Systems indicated that in 1982, the Picker C-3000 unit had been declared
| obsolete because of an apparent structural defect in the "C" arm mechanism.

Because structural failure of the "C" arm, while the machine was in operation,!

could have resulted in the arm collapsing on a patient causing injury or
! death, the company notified owners of the C-3000 unit and recomended
,

j that they 'be scrapped. In addition, the company informed owners that no new
I

sources would be installed in these units unless the owner legally released
j the company of responsibility for structural failure (see Appendix D). *

;

No 10 CFR Part 21 report was submitted to the NRC regarding the defect. None
| was requ_ ired b,ecause the _ defect in the unit was not directly related to the
| components necessary for the radiological safety of the machine.
;

!

i
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Figure 3.1 Picker C-3000 (75cm SAD) cobalt therapy unit
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The stainless steel, doubly encapsulated source capsule, located in the head of
the teletherapy unit, measured about 2 cm in diameter:and contained about 6,000|

'

cylindrical cobalt metal pieces (pellets) about 1 mm by 1 mm. At the time of
the incident each pellet contained about 0.07 curie of Co-60 and had an exposure
rate of about 25 roentgens per hour at'5 cm (see Figures 3.2.and 3.3).

i

| Mexican authorities verbally. advised the NRC that Centro Medico de Especialidades
hrd contacted them regarding' licensing before receiving the teletheraphy unit in.

| Mexico in 1977. The clinic was informed by the Mexican authorities of the require-
i ments to be met to use the unit. It is assumed that the clinic did not-pursue

licensing further and elected to place the. unit in storage rather than put it in
! cperation. The unit remained in the clinic warehouse until about November 1983.
! It was then dismantled at the warehouse by a clinic electrician and others, loaded

into a truck, and transported to the vicinity of the electrician's Juarez home
'

whsre it was parked until the parts were sold to Yonke Fenix as scrap on Decem-,

i bar 6, 1983. During the transfer of the source to the truck, or during transit,
| the source capsule'was deliberately ruptured and a significant number of Co-60
j pallets remained in the truck after sale of the unit's parts to the scrap yard. ,

i
'

Some of the Co-60 pellets were dropped into the streets of Juarez while the
truck was in transit. The truck was again parked in the street in the Juarez !

rssidential neighborhood until discovered on January 26, 1984. The contamination
!! remaining in the truck contributed significant radiation exposures to a number '

! of residents of the area who lived nearby or who stood or played around it. When
discovered, radiation exposure rates measured at a distance of 1 m from the:

! truc: ranged from 8 roentgens per hour to 50 roentgens per hour. '
.

!
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4.0 -INTERNATIONAL COOPERATION .

The United States ;has.a formal, regulatory cooperation arrangement with Mexico..
Generally, this arrangement states the connitment of the countries to exchange -t

information and to cooperate bilaterally in nuclear safety matters. . During the
! contaminated steel incident, the NRC had.two main objectives under this arrange-
: ment: -first, .to obtain from Mexican officials all possible information to pro-
! tect the public of the United States and, second, to assist Mexico in their.
j efforts to protect their citizens.

Within the NRC, the.0ffice of International Programs has the responsibility to
; interface with foreign government officials as NRC's official representative.
i This interface was established early in the incident between the Deputy Director.

of.the NRC Office of International Programs and the Technical Secretary of the
!- Commision Nacional de Seguridad Nuclear y Salvaguarda (CNSNS)'(Mexican National

Safety and Safeguards Commission). These officials are. designated as the official.
j administrators for the United States and Mexico under terms.of the agreement.
.

| Early on January 19, 1984, the State of Texas first informally notified the i

Mexican Government (CNSNS) of the contamination traced to Mexico. The NRC:

officially notified CNSNS by telegram later that day. Approval of-procedures,

; to return steel products to Mexico along with facilitning and gaining official
! permission for American~ technical personnel to aid the Mexican recovery effort
j were negotiated through the NRC-CNSNS contacts.
1

j The daily exchange of information through this NRC-CNSNS interface of current
activities on both sides of the border contributed to prompt dissemination of3

i official information and helped provide bases for decision making regarding the '

incident investigation and recovery. The NRC International Programs office. issued-
a daily information letter that was widely distributed. Involved individuals were.j kept up-to-date on all aspects of the incident through this daily update, which

,

involved considerable interaction with other NRC offices, the Department of Energy,,

i Pan American Health Organization, the Department of State and embassy personnel.

; ;

!

1

1,

i

!
t
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!
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5.0 REGULATIONS AND GUIDANCE
3

4 Numerou's questions were raised when it was discovered that Co-60 contamination i

i that might exceed Federal or state guidelines or limits was being distributed in
consumer products. In most cases these questions could be answered using NRC'

regulations as a basis. However, in some cases no regulatory basis existed to
,

make decisions, and the NRC Office of Nuclear Material Safety and Safeguards
(NMSS) provided guidance. Examr.les of'some of~these instances follow,"

i . .

(1) How much radiation, if any, should be permitted to remain.in the public sec-
i. tor as a. result of the incident? What release levels should be used?' On

January 27,.1984, guidance was established as 20 microroentgen per hour _'
,

above background radiation not to exceed 130 millirad per year to an indi-
vidual (see Appendix E).

' (2) Should there be an exemption to item 1 for special cases; for example, where ,

the contaminated rebar was imbedded in concrete? If so, what limit should '
'

be set? Guidance was established on January 27, 1984, that permitted use
;

: of occupancy-factors to be used to calculate doses to individuals. These

j factors were: 0.75_for residences, 0.4 for commercial buildings, and 0.1
|

for structures such as bridges. On February 21, 1984, NMSS issued guidance
! on disposal of concrete contaminated with rebar permitting disposal in land-
! fills (see Appendix E).
\
i (3) What type of instrument should be used to make consistent radiation measure-

ments? Because of the very low action level, official participants gener-
.

ally agreed that a " micro R meter" should be used to make surveys. No for-
i mal requirement or procedure was issued.

(4) How can the curie content of a truckload of rebar be estimated? 'NMSS issued
i- guidance for this calculation on February 17, 1984 (see Appendix E).

i
*

! Guidance to resolve other questions also was developed by NMSS and verbally trans-
'

,

mitted to the NRC regional offices for general distribution and to the Office ofj
' State Programs for distribution to the agreement states (see Section 8.0 of this ;

| report).
,

|

| t

i !
;

I

I

!

;

i
i
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6.0 PUBLIC INFORMATION-|
|

From the time of the discovery of the contaminated rebar in Los Alamos, New
| Mexico, interest in the incident has remained high. Many newspaper and magazine

crticles have been published recounting the incident, its effect and implications.'

During recovery of the. contaminated steel items, the NRC issued press releases
and notifications to keep the public' informed of its progress (see Appendix F).
State governments and the Mexican Government also issued press releases to inform
the public of activities in their jurisdictions.

Through the combined effort of press releases and individual interviews, the
commercial news media kept the public well informed of the situation. A

i sampling of news coverage is presented in Appendix F.

4
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7.0 1RANSPORTATION

The U.S. Department of Transportation (DOT) has very specific regulations for
the transportation of radioactive materials within the United States. Those,

regulations include rules on the amounts and types of radioactive materials that
may be transported _in certain packages. They also include specific requirements
for the paperwork (licenses, bills of lading, shippers' certificates, etc.):needed
to transport radioactive materials. 1

|
The steel products shipped from Mexico met all the DOT requirements for shipment
of standard steel cargo. Because it was not.known.that the products were radio-
active, the shipment did not meet the necessary requirements of radioactive cargo
such as placarding, packaging, and special shipping documents.

The DOT issued an exemption to portions of their regulations that permitted
Falcon Products Company to return its recovered contaminated table castings to
St. Louis, Missouri. This was reported to be the first exemption of its kind to
be issued (see Appendix G). This exemption was terminated when Falcon released
the radiation consultant who was required as a condition of the exemption.

DOT.also issued a verbal exemption to permit rebar to be shipped back to Mexico
in trucks without a covering that normally would have been required by the
regulations.

Except for these minor exceptions, all transportation of radioactive material
was performed within the DOT regulations. All steel was returned to Mexico
without a transportation incident.

!

l

)

:
r
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. 8.0 EFFORTS IN THE UNITED STATES
|

.The Atomic Energy Act of 1954 permits the Nuclear Regulatory Commission to trans-
.

.. .

.

fer certain of its. responsibilities under the. Act to state governments. ' Generally,
~

the licensing and regulation of:all nuclear activities--except nuclear reactors.: '
fissile materials'used in reactors, defense activities, and import and export of

; radioactive materials--may be transferred to state jurisdiction. ,Before a state
; may assume th'is responsibility, it must request such an arrangement with the NRC. '

g and show that the state has the resources;to -implement a program in its state;
j' that is comparable and compatible with the program that the NRC would otherwise
: perform in the state. After the state accepts the status of " agreement state".a
{' periodic compatibility review of the state's: program is performed by the'NRC to
! ensure that an adequate program continues to be' implemented. Of the 50 states,
1 27 have agreement state status. In the remaining _ states the NRC; continues to

license-and regulate all radioactive materials.under the Atomic' Energy Act.;
-

; These. states are usually referred to as "non-agreement states." The NRC Office
| of State Programs develops policy and procedural guidance for regional offices,
| which serve as the primary contact with the states. The responsibilities of the
! regions include.the. periodic review of agreement state programs and technical
! assistance. Training is provided by NRC for the agreement states. The NRC has
' agreement state representatives in four of the five NRC Regional Offices that

interface with the agreement states within their region. - These representatives;

were the NRC contact for the agreement states during the incident. Each region
|- also has a Regional-State Liaison Officer. In Region III,.where there are no-
! agreement states, the State Liaison Officer was the primary contact with the-

states in that region.4

1

i All of the states in which rebar was found were agreement states with excellent
i capabilities to react to the incident and to coordinate with each other. The

,

i States of Texas, Colorado, New Mexico, Arizona, and California have common bor- ,

. ders with at least one of the other states, and regional cooperation existed.
i .

j This situation aided the rapid isolation of the contaminated rebar from the ;

j public. The affected states kept the NRC informed of their recovery operations
j an6 requested NRC assistance to help resolve technical problems. The major tech-

nical areas for which NRC provided assistance were'

(1) an acceptable release level for unused rebar ,

j (2) an acceptable release level for rebar installed in concrete .
~

,

j (3) a method for determining the curie content of a truckload of_rebar
j (4) interpretations of DOT regulations and possible exemptions :
; (5) relief from border monitoring * t

|- (6) instructions for returning contaminated products to Mexico (-

) '

! !

$

; The border port at El Paso was being monitored by the State of Texas person-* '

; nel. Because the regulation of import and export of radioactive materials '

| was retained by the NRC and not included in the agreement state program, the ,

State of Texas requested that the NRC relieve them of this activity. .

!

.
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The activities to recover the contaminated table-base castings were organized in
a different manner. Because the majority of the contaminated parts were initially
found in non-agreement states, the NRC assumed responsibility for coordinating-

the recovery effort. The NRC Region III office worked directly with Falcon
: Products Company, distributed information obtained from this source to the

'affected ~ states, -and provided procedures to the states 'for recovery operations
(see Appendix C).

:

All the non-agreement states involved have radiation detection capabilities
,

adequate to respond to this type of situation in their states. These capabili-'

j. ties were provided at the request of the NRC and in only a few instances were
NRC personnel involved in' the recovery efforts within these states.-

Throughout the entire incident, there was a high degree of cooperation among'

the NRC, the states, commercial establishments, and the general public.t

4

A study performed by the NRC Office of State Programs assisted by the Conference4

i of Radiation Control Program Directors, Inc. , showed the total out-of pocket
i expenditures by the 50 states, District of Columbia, and Puerto Rico incurred in
i responding to the incident was about $233,000. This included the cost of 7.9
i staff years of professional effort, plus costs of clerical work, travel, tele- ,

phone, and miscellaneous.
1

I

i

!

!
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i- 9.0' RADIATION MEASUREMENTS - MONITORING AND SURVEYING c

| -

L - Radiation measurement capabilities were essential to the_ response effort in this
incident. The initial discovery of the contaminated rebar.was made by/a sophis-
ticated road radiation monitor at the Los Alamos National Laboratory. Equally,

, . sophisticated helicopter overflight radiation measurements by DOE showed El Paso-
free of contamination and pinpointed the remaining contamination in the Juarez-

| Chihuahua area of Mexico.
|
! Technical difficulties in detecting the contamination were not as great as they
! Eight have been if the contamination had been alpha or low energy beta radiation
| instead of the relatively high energy Cu-60 gamma radiation. Gamma radiation.
; could be detected.from a distance, providing a more rapid isolation of radiation
: hazards. An additional advantage was that gamma detection instrumentation is

the most common type of radiation detection equipment in use,
,

j Some of the major radiation measurement efforts were as follow:
1

Y (1) On January 24, 1984, the NRC office in Region IV loaned.a detection instru-
ment to U.S. Customs officials at the El Paso, Texas, commercial border,

vehicle crossing and trained customs agents in its ute. U.S. Customs agreed
; to survey every truckload of commercial steel that was crossing-the border.
1 No contaminated steel was detected at the border crossing while using this
j detection instrument.

.

6

| (2) During the third and fourth weeks in January 1984, the State of. Texas per -
i formed radiation surveys using hand-held and mobile detectors in selected

;j areas of El Paso. No contamination was found during these surveys'. '

:
(3) A U.S. Army helicopter using hand-held detectors made two flights over

j Juarez, Mexico, on February 3, 1984. The survey flights, requested by the r

i

i Mayor of Juarez and U.S. Consulate in Juarez, included at least one Mexican
i radiation technician in the crew. The surveys detected three previously

.

] unknown areas of Co-60 contamination in the Juarez area. !
,

! (4) On March 1, portable radiation detectors (portal monitors) were installed'
on two bridge crossings at the border of.El Paso, Texas. The detectors were
loaned by officials of the DOE to Customs personnel. No Co-60 contamination
was found by these installations on traffic crossing the border.

(5) From March 2 through March 13, 1984, Aerial Measurements System (AMS) flights1

! 'over El Paso and selected roads leading into New Mexico were conducted by.
; DOE at the request of the States of New Mexico and Texas (see Appendix H). -

| No previously unknown areas of Co-60 contamination were detected during t

this survey. ,

: (6) From March 19 through March 25, 1984, AMS flights were conducted over Juarez,
.

t Chihuahua, and the Juarez-Chihuahua corridor of Mexico. Contamination was '

found in several previously unknown locations. This survey detected 21
,

i
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i

locations where Co-60 was presentiin the Juarez-Chihuahua = area (see Figure
9.1). Cleanup of these spots was performed by Mexican decontamination teams.

(7) On August 11, 1984, the NRC replaced the civil defense detection instruments
at 23 border crossings with new " micro R" meters purchased by the' MRC. The
NRC plans to place portal monitors at major ports when the instruments are
received from.the manufacturer. As of the date of this report, n'o'Co-60 i

contaminated products have bcen detected crossing the borders. |
Ir

i
4

%

r

.

(;

;

'

1

!

:

:
*

,

e

.

.b

i

NUREG-1103 22

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



_ _ . . _ . . __

|

|

|
,, , ;. ,c~, -. ,

:M
- ,

.d$yNn,a,,, |

-

s .;.,. g* k Y ,,$ }...,' k"t'n.i. y'; A

,

13 ; * T-

t, . ||;
. !

.

;
k

' -

.li! h . sj'..Yh,_N U ? w
~

.
,

'
y . ' ' . , $f ,J: \

yygKQy&**3 @y:

w a;,u ,

' % ink:gp g\,N,J.. . ~
. . ,-x,..

)/ iI
'

ka
,

,; . t-

,
p

p, .a.' t Lq:. ; .
- - y ~: m

-

m '

.M? m.g.

g c4 '
-

?,,
a ; . ; ..s - 9

. N :p cet ' sk.. , s
-

3

9. . .

. ' -w Y rr .

.

5 y4, ,
.,

'
n ' ;;4 5 .s ,z ;

.

'f!p?'

.If .

..

^
''

,
- .b. t

- . % , _ ,, c 's ..

.

-

- .N ~
- . ,

"&47 ...

.N 2
:. . . .

- c
,

v. ,
. '

4 . 'I/
.- , ' ,

;
%, ,

. . . .
- g--

;;
V+

!I? f-Y , b. ;
' h'

, t. %y * ;A + a :.#p ,o
,

w 4
=4 .t .

:.
---

,
,

-

., ;R * *y ,.. ,

* - -

. ' ; q ,'' . . .i
s

. '", '(
'

..

.

.
,..

,'gg ~
- s

. ,x - ;
.

; ., .,

y %.r ' y

P-
-

9 .,V. 9 '. . . - - .

~ 94u1
- *

.

,
.,

~y-
. .

,
..

.: . 'N *
.- .

. ,
,

e

1 ''
.

v .. ,,

IS . K
.

-

u
' -

.
q.

D /M,..; 4 - g
'

'

n
b. y .k . . u .f i .j J A'd

.

-

"?
..

'
.

<

p,
,.

. .

E. | W] _ ,.,

!

!

Figure 9.1 AMS map showing contaminated areas in Juarezt

,

!
1

NUREG-1103 23

_ ._ __________ __ _ ___ -_____- _ - ___ _ _____.- __ __ . - _____ _ .-._ _



-. -- .. .. -. --, .- - . - .- - . - . - -

:

b

h
!
4

I

~10.0 EVALUATION OF THE RADIATION DOSE TO THE GENERAL PUBLIC AND TRANSPORTATION
WORKERS IN THE UNITED STATES

[ It would be impossible to make an accurate estimate of the radiation dose that
; :each wember of the public received who.came in contact with or. spent time in the
i . vicinity of the contaminated rebar or-table pedestals. .However, it is _ possible
j to describe factors and develop. scenarios that produce estimates of the maximum
j : probable dose that any person could have received. On the basis of.this type of
p analysis, the NRC-staff concludes that it is unlikely that any person received |

: .a radiation dose above the accepted limits for. radiation exposure to the general-
public or above-DOT limits to transportation workers.

;
p .

. .

f As described previously in this report, the contamination in the' steel was in
! the form of radioactive specks (point sources). Distance effectively reduces
| the exposure rate to such sources as the exposure rate falls off sharply with
i distance (inversely proportional to the square of the distance). This factor,.

in itself, significantly reduced the potential radiation exposure from the steeli

(in most cases by 2 to 3 orders of magnitude).

! For the table bases, the maximum exposure rate measurement at contact was-
j about 375 milliroentgens per hour. The majority of the measurements at contact

were in the range of about 1 to 100 milliroentgens per hour. _ NRC Region IIIi

| performed radiation measurements of'aLtable installed briefly in a restaurant
!. to determine the exposure nte to a customer seated at the table and to the-
; waiter or waitress serving the table (see Appendix 'I). However, most of the
; tables with contaminated bases were stored in warehouses and presented no radia-
| tion exposure to anyone except for brief periods of time when the boxes were
j unloaded from a truck or loaded on a truck for delivery to a restaurant. Within
! about 4 weeks of delivery, most contaminated tables- had been identified by the

affected states and removed from use in the restaurants. Thus, for a waiter or
waitress, we can assume a maximum exposure of about 3 millirem per day.for 32

i days in the vicinity of a contaminated table. This would give a. total estimated
! dose of 96 millirem.
l'
| However, since most of.the tables had contact radiation readings in a much lower-
! range rf about 1 millirem per hour, the more likely dose would have been .less

than 1 millirem for the 32 day exposure.
,

With respect to the rebar,- it is more difficult to develop a generic scenario.
j Generally, rebar is handled in bundles by a crane because of the weight. In
! most cases the rebar remained on the truck. Based on radiation measurements
j of loaded trucks, the exposure rates were within the DOT limits for transport of

radioactive material. Those individual construction workers who handled the
| rebar as it'was.being installed in place before concrete was poured, spent the-
| greatest amount of time in the vicinity of the contaminated rebar. If it is

assumed that the average whole-body exposure rate to an iron worker installing
rebar was 3 millirem per hour (the same as for the restaurant worker working
around a table base), working with and around the contaminated rebar, in the one

1
,
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day's time needed to install rebar in a typical basement slab for a home, the
; maximum dose would total about 24 millirem. If an iron worker worked on four

basement slabs,.the total dose would be about 100 millirem, about the same as
would be received from background radiation in a year.p

i:
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APPENDIX A

!
CHRON0 LOGY OF MAJOR EVENTS IN CONTAMINATED STEEL INCIDENT



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

A

Autumn 1977: A cobalt 60 (Co-60) teletherapy unit was exported to Mexico by a
firm in the United States. All United States requirements for export were met.

i Na. license from Mexican authorities to possess or operate the unit in Mexico was
obtained by the owner. The: unit was stored, not used.

. Autumn-1983: The source and some incidental hardware were taken from storage;
the source encapsulation was intentionally ruptured; tiny pellets of Co-60 metal
started to be lost from the capsule about the time the components were_ loaded' '

L< 'into a truck outside the storage place. The loaded truck was parked in a resi-
dential area of Juarez, Mexico, until December 6, 1983.

,

Otcember 6, 1983: .Several items, including the ruptured radioactive source, were
! sold to the Yonke.Fenix scrap yard as scrap metal. The contaminated truck was 3

again parked in the residential' area until about January 26,1984.1

,

*
Dtcember 6, 1983 through January 20, 1984: Yonke Fenix transported contaminated.
steel scrap by truck to customers in Mexico. Radioactive pellets were spread

i during transit. from the Yonke Fenix scrap yard to its customers.
4

; December 10, 1983: The first radioactively contaminated reinforcing bar (rebar)' was produced at Aceros de Chihuahua, Chihuahua, Mexico, and the Falcon Products-
Company foundry in Juarez, Mexico. Shipments of contaminated steel were made'to~

| the United States until January 25, 1984.
.

| January 16, 1984: .The Los Alamos Scientific Laboratory (LASL) at Los Alamos,
; N w Mexico, detected radioactive rebar on a truck driving within the LASL reser-

vation. The State of'New Mexico was notified.;

; January 16, 1984: -LASL confirmed that the contamination was Co-60. The. State
i of New Mexico confirmed that the contaminated rebar' originated-in a shipment of
I steel from Aceros de Chihuahua foundry in Mexico and that five truckloads of
i stsel from the same source was located at the El Pasu,; Texas, border crossing.

Tha States of Texas and Arizona, U.S. Customs Service, and the U.S. Nuclear
Rggulatory Commission (NRC) were notified. The trucks were detained after con-

4

j tamination was found by the State of Texas.
:

; January 19, 1984: The State of Texas, informally by telephone in the midmorning,
i notified the Mexican Government of.the contamination. The NRC formally notified
| Mexican Commision Nacional de Seguridad Nuclear y Salvaguarda (CNSNS) by tele-
j gral in the afternoon. Texas, New Mexico, and-Arizona began investigations.to
i recover rebar. NRC issued preliminary notification (PN0 IV-84-01). Texas.per-

fctmed radiation surveys in El Paso.
4

I January 20, 1984: The Mexican CNSNS team started its investigation in Juarez.
; Taxas authorities participated. . First Co-60 pellet recovered (3R/nr at 5 cm),:

and there appeared to be.a possibility of some pellets being tracked around byf

workers. .CNSNS reported it would prohibit further shipments of contaminated
stsel. . Texas'provided monitoring at the border crossing 1n El Paso.

i
-p

i

:
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. JanuaryL24,i1984: NRC Region _IV office provided U.S. Customs with a radiation'

2 . survey -instrument 'and trained Customs personnel sin'its use. Five: truckloads :~

~

previously detained ~by U.S. Customs:in E1: Paso, returned to Chiiiuahua.-. Dis-;
.

! covery that .the Falcon Products Companytfoundry received contaminated steel.
I

i- -January 25 -1984: CNSNS reported the source arrived at:Yonke Fenix. scrap yard ~
|- December 6, 1983; the first= contaminated rebar was produced at Chihuahua,. Mexico.

- !LDecember.10,7 1983. Falcon Products Company of.St. Louis, Misso'uri, was notified
that it=had received potentially~ contaminated table castings. . d

.

.
.

January 26,.1984: Hundreds of tons of contaminated rebar had been found in five'

American states.. A State of Missouri inspector. surveyed table castings in a ware -
,

house of the Falcon Products Company and confirmed that the -castings 'were -u contaminated. The contaminated pickup truck that carried. scrap to-the Yonke'

i Fenix scrap yard was discovered in Juarez,' Mexico.
1

-January 27, 1984: CNSNS sent a telegram approving return of steel to Mexico;
other Mexican agencies were also to b'e consulted. NRC issued guidance for

< residua 1' radioactivity in structures built using contaminated steel' rebar..

January 30 through 31, 1984: CNSNS reported findings about origin and description.
of the medical teletherapy unit--the origin of Co-60 contamination. . A shipment
of contaminated table castings was detected in Illinois by a state police cruiser.'-

NRC Region III inspectors visited Falcon Products Company, which distributed the
| table castings, and obtained lists of customers'(about 1,400) who had received -
| table castings after December 10, 1983. Recovery or checkout of 33,000 table-
i base parts began.
.

: February 1, 1984: -The U.S. Department of State transmitted a-cable to the U.S.
: Embassy in Mexico confirming NRC's offer of assistance'and~ asked Mexico to approve-
[ the instructions for return of steel products. Additional information on source
i and personnel exposures in Mexico were received by the NRC from-CNSNS; Head-
i quarters IE assigned' lead to coordinate NRC effort.
,

! February 2, 1984: A number of newspaper articles published on the incident.
Congressman Udall briefed by NRC staff regarding incident.

February 3, 1984: U.S. Army helicopter survey using hand-held meters was made,1
by CNSNS experts:of Juarez, Mexico. Mexico-City press-reported 150 persons

;

- hospitalized as a result of radiation injury. Mexican health officials reported
to the NRC that about.100~ persons had received blood tests'and three or four.
persons showed. evidence of 100-450 rem whole-body doses. The United States:

: offers: technical assistance to Mexico. The U.S.. Department of Transportation
(DOT) issues transportation exemptions to Falcon 1 Industries Inc.-to aid return '

'

of contaminated table base parts'.- -

g

! ' February 7;i1984: NRC, requested states to perform table-base-parts surveys
and distributed the list of Falcon Products'Jcustomters. 1

!

i

! NUREG-11031 r A-2-'

!- , .

.-. . - , ,- .,-,- , ~ ..n , , , , ,, , , . ,w,. . _ . . . . . .n.. . , . ~ +



February 8, 1984: NRC meeting held in Region III with Falcon Products Company to
coordinate search for table-base parts.

February 9 through 10, 1984: An NRC staff member from Region V accompanied a
| CNSNS representative in a visit to Juarez, Mexico. The NRC staff member developed
i e list of recommendations for the Mexican authorities regarding recovery and for

actions that should be taken by NRC. These actions included a recommendation
for aerial overflights as a precautionary measure.

*February 14, 1984: Mexico agreed to the NRC instructions for return of steel.
Falcon Products Company returned about 100 tons of table-base castings to Juarez.

February 15, 1984: CNSNS advised that the high dose rate from the truck parked
near the border was reduced and pellets immobilized by concrete poured into truck.
The Mexican Government's approval of the NRC instructions for return of steel
was distributed to NRC regional offices.

February 18, 1984: Dr. K. Hubner, a consultant for DOE-Oak Ridge, visited health
officials and patients in Juarez, Mexico.

February 21, 1984: NRC Commission paper (SECY 84-85), updating information on
incident, submitted to the Commission. The NRC Region V report recommending
actions was published.

4

February 23, 1984: The States of New Mexico and Texas formally requested DOE to
do aerial surveys and provide border monitoring (see Appendix H).

March 1, 1984: Portable radiation detectors to monitor vehicles and pedestrians
were placed by DOE at two of the bridge crossings in El Paso.

March 2, 1984: DOE aerial survey flights began over El Paso, Texas, and parts
of New Mexico.

March 4, 1984: NRC Region III surveyed and agreed to unrestricted use of Falcon
Products Company facilities in St. Louis, Missouri.

March 12, 1984: U.S. agencies were notified that the Mexican Government had
approved aerial survey of the cities of Juarez, Chihuahua, and the highway
between.

March'20 through 26, 1984: DOE aerial survey of the Mexican areas.

May 15, 1984: Mexican investigation and cleanup still in progress. U.S./ Mexico
ports of entry being surveyed for installation of more monitoring equipment.

August 11, 1984: NRC replaced the civil defense detection instruments at 22
border crossings with new " micro R" meters. Portal monitors are on order by
NRC to be placed at busier border ports of entry.
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APPENDIX B

CONTAMINATED REINFORCING BAR ACCOUNTABILITY
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E
A
cs
4 ACCOUNTABILITY OF POTENTIALLY CONTAMINATED REBAR BY STATE
-
8 New

Arizona California Colorado Nevada Mexico Texas TOTALS

Total amount of potentially ~249 <0.1 ~3 ~22 ~10 ~647 ~931
contaminated rebar imported
and distributed

'

Amount of steel retrieved ~400 <0.1 0 ~4 ~35 ~1048 ~1487
to Mexico

Amount of steel surveyed, ~300 0 N/A N/A ~25 N/A ~325
found contaminated and
released

Amount of steel from that ~33 <0.1 0 ~18 ~0.1 0 ~51
surveyed.that has been
incorporated into structures

T Amount of steel left in ~13 0 0 ~18 0 0 ~31"
structures-

Amount of steel removed ~20 <0.1 0 ~0.1 ~0.1 0 ~20-
from structures and
returned to Mexico

Amount of steel disposed 0- .0 0 0 0 0 0
of by burial in the United
States

Amount of steel awaiting 0 0 0 0' O 0 0
return to Mexico

Total amount of potentially ~5 -0 0 0 0 0 ~5
contaminated steel
unaccounted for

Notes: All amounts are in tons (2,000 lbs./ ton)
N/A means state did not observe



,

-2-

SUBJECT: ' ACCOUNTABILITY OF CONTAMINATED STEEL REBAR

BACKGROUND

Since the majority of contaminated rebar has been returned to Mexico and the
NRC has entered into.a long term monitoring and control program, it is

-

important to try to reconstruct the amount of contaminated rebar that was
initially = imported to the U.S., amounts received by the various states, amount
returned to Mexico, and amount.left in place. The estiration of these amounts
has been based upon review of NRC records and memoranda and contacts with the
steel brokers and state representatives who surveyed and documented the flow
of steel during-the critical time frame.

Soon after the rebar was discovered, brokerage firms, distributors,
representatives from specific states, the Comision Nacional de Seguridad
Nuclear Y Salvaguardias (CNSNS) of Mexico,-and management personnel of the
Mexican steel plant, Aceros de Chihuahua, estimated that 4,000 to 5,000 tons of
potentially contaminated steel rebar had been manufactured by the Mexican
plant, and about one third of a month's production from the plant (about
500 tons) had been imported to the United States. Approximately 500 tons
was imported by two Texas brokerage firms: the Martin Company, who' retailed to
the IRCA Company and W. Silver Company located in El Paso, Texas, and Free-
Market Steel located in Phoenix, Arizona; and BAB brokerage company who
retailed to a distributor, Kaibab Industries located in El Paso, Texas. These
distributors had a varied listing of customers throughout the United States;
however, the rebar appeared to have been delivered to the states listed below
during the critical-period of December 6,1983, to January 25, 1984.

In the section to follow, the amounts of contaminated steel rebar imported,
returned to Mexico, left in place in the various states, or unaccounted for
are presented. The amounts tabulated summarize the best knowledge at the
present time. A discussion section describes each tabulated line item as to
proper interpretation.

ACCOUNTABILITY BY STATE

Determine Arizona California Colorado Nevada New Mexico Texas-

1.(a)' *249 <0.1 $3 s22 s10 $647
'4 s35 *10481.(b) $400 <0.1 0 *

1.(c) $300 0 N/A N/A s25 N/A
1.(d) $33 <0.1 0 ~18 $0.1 0

1.(d)(1) +13 0 0 s18 0 0 -

1.(d)(2) *20 <0.1 0 s0.1~ s0.1 0

1.(d)(3) 0 0 0 0 0 0

1.(e) 0 0 0 0 0 0

2. $5 0 0- 0 0 0

Notes: All amounts are in tons (2,000 lbs./ ton)
N/A means state did not observe

NUREG-1103 B-2
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DISCUSSION ~

,

1.(a) The Total Amount of Potentially Contaminated Steel Rebar Imported-
and Distributed - From the above tabulation, it appears that
approximately 931_ tons of potentially contaminated steel rebar was
imported and distributed to recipients in the United States. The
amounts in this tabulated line contain a great deal of duplication
since no distinction was made between what.had been imported,
distributed, redistributed, or received by each. recipient. For
example: an amount of steel rebar, which was imported to a broker
and distributed to a recipient, was reported as imported by the-
broker and again by the recipient. This double reporting cannot be
undone, therefore, these estimates of the amounts importei will be

L high.

i Another source of error is the use of a variety of units for
reporting the amounts of contaminated steel imported and distributed.
For example, bundles, bars, long tons were reported which required3

| conversion to U.S. tons or 2000 pounds per ton. The error should be
small; i.e., a few percent. The most significant error in the-

values imported is the double reporting which could, if known and;

applied, reduce the totals reported to an amount near the earlier
i estimate of 500 tons.
1
'

1.(b) The Amount of Steel Returned to Mexico - This amount
includes both contaminated and uncontaminated steel rebar. A

distinction was not made between the two in that when contamination.

! was observed in a bundle or pile of rebar, the entire bundle or pile
was sent back to Mexico. This introduces a significant' error that
makes comparison with import quantities indeterminate.'

. 1.(c) The Amount of Steel Surveyed, Found Uncontaminated, and Released -
! The steel rebar found uncontaminated was released for use in the
i

normal business channels in that state and no further controls were
exercised by.either the broker, distributor, or the state regulatory,

j agencies,
i

| 1.(d) The Amount of Steel From That Surveyed That Has Been Incorporated
! Into structures - Arizona personnel observed 66 structures with
e contaminated rebar. It was estimated that each structure containedI approximately 0.5 tons of potentially contaminated rebar. The
~ contaminated rebar was removed from 40 structures. Nevada personnel;

observed structures containing approximately 18 tons of potentially_
contaminated rebar.i

.

; (1) Left In Place - Arizona has 26 structures containing'

approximately 13 tons of potentially contaminated steel rebar.
Nevada has structures containing approximately 18 tons of;

! potentially contaminated steel rebar.

i
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(2) Returned to Mexico - Arizona was the only state that returned a
significant amount of contaminated steel back to Mexico after
it had been used in structures.

(3) Disposed of by Burial - Each state regulatory agency reported
that no contaminated steel rebar has been disposed of by burial.

1.(e) The Amount of Contaminated Steel Awaiting Return to Mexico -
Personnel from Colorado indicated that approximately three tons of I

contaminated steel had been sent to Texas for return to Mexico; ,

however, personnel from Texas indicated that all contaminated rebar l

had been returned to Mexico including approximately 3 tons from
Colorado. The brokers and other states reported no contaminated
steel awaiting return to Mexico.

2. The Total Amount of Potentially Contaminated Steel Remaining Unaccounted
For - Arizona estimated that about five tons are unaccounted for due to
the apparent result of companies dealing independently with Mexico through
the six border crossings at San Luis, Douglas, Nogales, Naco, Lukeville,!

and Sasabe. This estimate is rough-and little confidence can be placed in
it.

CONCLUSION:

Based upon records and interviews with state regulatory personnel, it appears
that oaly rough escimates of amounts of contaminated steel imported and'

returned to Mexico can be made. The amounts imported appear to range between
500 and 931 tons, with the 500 tons value more likely due to double reporting.
The amounts returned cannot be used in a material balance since the shipments
contained both contaminated and uncontaminated steel. It is concluded that all
potentially contaminated rebar exported to the U.S. during the time period in
question has been returned to Mexico, except for about 31 tons incorporated
into structures in Arizona and Nevada and the possibility of a few tons
unaccounted for in Arizona.

s

i
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e UfetTEo STATES

% NUCLEAR REGULATORY COMMISSION
REOKMi lft

L 799 moostvtLT mono2!

| ,e . oLEN ELLYN. ILL19eoIS Sel37*

o ...o

( February 7, 1984
i

|

| SUBJECT:

|
'

NOTIFICATION OF AND REQUEST TO SURVEY FOR POTENTIAL
RADIOACTIVE CONTAMINATION IN TABLE RASES

i

'

Between November 9, 1983 and January 29, 1984, approximately 4,000 customers
! throughout the United States received cast iron table bases and par'ts which.may

be contaminated with cobalt-60. .The contaminated parts were cast at a Mexican
j facility (Falcone de Juarez) and subsequently distributed by Falcon Products,

Inc. of St. Louis, Missouri to recipients in the United States.

i The table bases were cast using scrap metal apparently contaminated with
! cobalt-60 from a medical therapy device. The cobalt-60 is non-uniformly
i distributed throughout the castings, with reported radiation levels of 25

cicro-R per hour to a maximum of 300 milli-R per hour on contact.

By way of this ' letter, appropriate State agencies are requested to assist ini

: the performance of radiation area surveys and in arrangement for isolation of
contaminated table parts distributed to customers in their respective States.
(An updated listing of customers receiving potentially contaminated parts is
snclosed.)

!

You will note that the list contains names of the companies which the material
; was sold to and sent to. In many cases, distributors are involved in the sales
! process. In such cases you will need to check and followup any redistribution
| or subsequent sales.
I
' ,

; Upon identifying contaminated parts, the states are requested to contact Falcon '

~

Products (314/991-9200) for instructions on the return of the material to their
, facility in St. Louis, Missouri. It is also requested that the appropriate NRC
| Regional Office be informed of survey results.
b

Enclosed is survey criteria and techniques to assist your staff. Further
information may be obtained by contacting your respective NRC Regional Office.

| The NRC does not presently plan to generally release the identity of the
i customers on the Falcon list and is disseminating the list only to those with a
i need-to-know. Since we expect that most of these customera will turn out not
; to have contaminated table legs, we request that you also restrict dissemina-
; tion of the customer list to those with a need-to-know.
,

!
!

.

!"
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'

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



- __ _

We appreciate your support in the performance of these surveys. If you are
unable to perform these surveys please notify the appropriate NRC Regional ,

|Office.
|

Sincerely, j

iCBdW
>

erJames G. Keppler
Regional Administrator

Enclosures:
Preliminary Notification No. RIII-84-11B
Proposed Press Release

! Survey Criteria and Techniques

,

e

i

!
!

|

,',

I

i

,

I

I
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SURVEY CRITERIA AND TECHNIQUES FOR
FALCON PRODUCTS TABLE BASES

s

*

The following procedure is recommended when conducting surveys of potentially
contaminated table bases:

! !
1. Contact the customer by telephone and schedule a survey. Customers may; .

; or may not be aware of the potential problem and survey schedule times
.should be flexible and agreed upon with the customer.

2. Some customers may be dealers and as such may have sold the product to
others. If possible, try to contact these customers and schedule a:

: survey.
i
i 3. Perform contact surveys with a properly calibrated micro-R meter. Open'

boxes if necessary and ensure entire surface of table bases are surveyed.
Consider the material contaminated if readings are above background.
Measurements should be made by persons sufficiently familiar with the

' use of micro-R meters so that proper interpretations can be made between
materials that are likely to be contaminated and normal variations in

j background and variations due to instrument instability.
4

.

4. Falcon Products believes the most critical time interval of December 22,.

1983, to January 25, 1984, should be surveyed first. It is unlikely that
! contaminated table bases will be found from shipments made in November
j (1983) and late January (1984). However, it is recommended to survey
! these customers after completion of the critical time interval.

| 5. Contamination is assumed for radiation levels which are greater than
! background. Recent contact surveys have shown that the cobalt-60 is ,

>

non-uniformly distributed, with radiation levels ranging from 25 pR/hr;

i (greater than background) to 300 mR/hr.

! 6. Possessors of contaminated tab.e bases should be instructed to isolate
! and secure such bases pending pickup and to notify Falcon Products of ,

!

] St. Louis, Missouri at 314/991-)200. F&lcon Products has agreed to
i pick up the contaminated material and replace it. A special waiver of

Department of Transportation regulations has been granted to Falcon
Products to allow them to pick up and transport this material back to;

j the St. Louis, Missouri warehouse.
!

: 7. According to Falcon Products, the table bases consist of three parts--
t a cross-shaped or circular base, a tubular post, and a fingered connector

1.
which attaches the base to a table top. The bases come in various sizes--
the weight of the bottom piece ranges from 15 to 40 pounds. All the

; segments are gray cast iron. Most have been painted black, but other'
colors have been used as well.

Each base has a series of numbers and letters on its underside. All of3

; the number-letter sequences used by Falcon Products include the letter "F"
i There is no other marking identifying the table bases, although the
; shipping containers are marked " Falcon Products, Inc."
<

NUREG-1103 C-3
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8. Records of survey results should be maintained and include as a minimum

a. Name, address and telephone number of the customer (facility,
restaurant, warehouse, etc.).

b. Name of person or agency performing the survey. |

c. Type (s) of survey instrument used.

d. Results of survey.

Survey comments (e.g., specific area of high contamination, locatione.
of table base within facility, length of time customer possessed
table base, etc.).

!

9. Inspection results should be provided to the appropriate NRC representatives
indicated below:

Region I John Kinneman 215/337-1252
Region II John Potter 404/221-5571
Region III Darrel Wiedeman 312/790-5616
Region IV Robert J. Everett 817/860-8187
Region V Robert Thomas 415/943-3763

,

j

!

i

;

I

|

|

|
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BREAKDOWN OF FALCON PRODUCTS RECIPIENTS
o

BY STATE !

t

THIS INFORMATION IS BEING MADE PUBLICLY AVAILABLE
a

ALASKA 2 MONTANA 7 '

ALABAMA 9 NORTH CAROLINA 21 [

! ARKANSAS 9 NORTH DAKOTA 1

\.
ARIZONA 9 NEBRASKA 15

:

I CALIFORNIA 46 NEW HAMPSHIRE 5
i
i

COLORADO 22 NEW JERSEY 18 ;

j CONNECTICUT 7 NEW MEXICO 1
,

1 D.C. 6 NEVADA 4.

DELAWARE 1 NEW YORK _17
i

;

I FLORIDA 91 OHIO 85
.

i

GEORCIA 34 OKLAHOMA 23

j HAWAII 1 OREGON 5
,.

j IOWA 16 PENNSYLVANIA 63:

: IDAHO 3 RHODE ISLAND 5

ILLINOIS 53 SOUTH CAROLINA 16
; INDIANA 37 TENNESSEE 42 !

i

'

KANSAS 6 TEXAS 91
;
'

e

i KENTUCKY 13 UTAH 7 ' >

: LOUISIANA 23 VIRGINIA 27
1

MASSACHUSETTS 18 VERMONT 5
,

i

MARYLAND 23 WASHINGTON 24
i MAINE 5 WISCONSIN 24 I

MICHICAN 19 WEST VIROINIA 5,

MINNESOTA 40 SOUTH DAK0TA 3

! MISSOURI 50
.

MISSISSIPPI 12 i
,
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O
Texas Department of Health

Robert Bernstein, M.D., F.A.CP. 1100 West 49th $tteet Robert A. MacLean, M.D.

Commissioner Austin, Tenas 78756 Deputy Commmioner

(512) 4$4 7111 Professional Services

N '*'' L MiH".one*Radiacon Control Deputy Commm($jy) g3$,7g Management and Administration

i Tebruary 13, 1984

Mr. Robert J. Dods
U. S. Nuclear Regulatory Coussission

; 611 Ryan Plaza Drive. Suite 1000
' Arlington. Texas 76011

|
! Dear Bob.

J Attached are copies of records obtained from X-Ray Equipment Company
, and Bailey Mora Brokers concernios the transfer of the Cobalt-60

teletherapy unit to Doctor Leaus in Juares. Mexico. In addition.i

I as including a copy of correspondence from Mr. Norm Kulbley of
; Advanced Medical Systess. Inc. Based on his data of 46.23 grams

of lam I lams Cobalt-60 metal pieces and his earlier statement that
there were 130 metal pellets per gram, there should have been 6.010
pellets.

| If you have any questions, please contact me.
'

Sincerely.

Richard A. Rat f f. P.E. , Director

Division of Coupliance and Inspection
Bureau of Radiation Control

Enclosures
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evem X RAY
EQUIPMENT COMPANY !"v'ict "3- 733 0

| See-908 PENNSYLVANIA AVE..P.O.80X 3431 e (81M 336 3441 o FORT WORTH,TIXA3 M101

l

INVOICE DATE

CA. Abstado Lgma
cen a , gegte, Octobes 26,19n
Avestda De lu Am u lcus

L Caldad JwLitz, Mexico J

. . . . . . . . . . . ~ . . . . . . . . . . . . . ~ . . ..... - ~ . . . . . . . . . .

l
... . . . . . . . . . . . . . . . . . . . . . .

1 Used Pleku C-3000 80MSA de COMLTO nlu 1005 Cwtles ofCobalto 60, and Sostet dlamsta of t Centlet.ttre.
Cobalto Sostcs La double Encapentated.

Stand Sa.c 136$E Sbite and Su.4II1
Cobalto de Bomba Sb le and Cottlmstor 33478 StA.* 153i

Une Bombe de Cobelte ces leta cen sus sooesories Maroa "PICKIR*
N *N l'tSg Y f aN 0s h Y h $ e$f0 pc'b , g$s
' - * W ATAID T 1) Bulte s 6,800 I,bs.
Prlet of the above Cobalto de Soda d
Texas is .............................ellutred to EL Puo,

... .. .. .. .. .U.S. Co llaM $16,0---------

*freducolon Femulada per el [-

Agte. Adusas 1 JAIM R. ECRA /
, u Q, ,,.s (

-f~r ' y
t i'

,' ,. |' . .. ,
~

Clyde 0. Peabody-- -

:
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TELETHEfRrY SOURCE TRA4SITR

Thla La to certify that a Cobat.t 60 Teletherapy souhets
Model P380tA
Contalning 1855 ewtles as of Sept. 15, 1911
(from Me.thodist Itospltat Lubbock, Texas}
Ser.0 not knoesn because Lfe.diodist ydspl.tal
did not supply X-ray Equipment Co. Vuh a
sourer.nertlfleats(Picker X-ray Corp.)from o.4Lnal supptler

'

'

Ths above souret la hereby traneforhtd fran X-ras) Equlpment Co.
Texas Licenes TX5-1485 to a Dr. AbelArdo lerus Centro.Medlea -

Avenida Os % Amerleus Caldad Juaru, Stetico, liexleo Lleenas
num4tA Y A44Latencia 83153f

j ...............

j Cedals Regletrada ProfessLonal 0142418
i

x-ray Equirment co. 1

Clyds 0. Ptsbody

;

i

!

:

!

i

i

i i
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RA010 ACTIVE SHIPflNG RECORD

SHIPPED FROM SHIP TO

v p.$ l bd. A 6' |t'.i a\ c. 1.. ,,s%W.las I h n
.

_ L. . . L L,,,.y Tt-s m K _ _ .. , t,s. + . a b.F

CARRIERfS) )l'$m 1p , . C. . R.A.M. LICENSE M._'R C't y/$
~

DESCt!PTION RADT0 ACTIVE MTERIAL, SPECIAL FORM, N.0.S., RA010 ACTIVE MATERIAL, AA 9111

150TCPE {e ' * C0WTA1N1M J $ $~~1' CUR 1ES AS OF $,e/C 77fnA

TRANSPORTGR0y? 111 TRANSPORT 1kOEX f M. Of PACKAGES I

QUAN1TVs TYPE A A LARGE PACKAGE A #8

PACAAGE TDEMTIFICATION

INNER COMTA1NER - 0.0.T. SPECIFICATION NUM8ER $',,e .. <f t~ |**

CVERPACK - 0.0.T. SPEC. N0. le u L v 1AEA CERTIFICATE k,'rs/ f s s' <- {6

GROSS NElGHT $o C Q LSS.

LEAK TEST

QPM/100cnt PER DATE

W NOT REQUIRED - CLEAN FACIL1TV, LEAK T1 CWT SOURCE

'~~
suRVEV

METit L I4tt. CAL 18 RAT 10M CATE

POSE RATES - lat/#R - AT COWTACT ") 3 FEET TROAf COWTA1NER I
6 FEET FROM C0WTA1NER / CA8 0F TRUCK h 0.C D
TANPER seats

1H PLACE WYES NC NOT REQUIRED _ SEAL NO

CERTIFICATION THIS 15 TO CLRTITY THAT THE At\0VE NAMED MTERIALS ARE PROPERLV
CLAS$191E9, 9ESCR10ED, PACKAGE 0, MARKE0, AN0 LABELEP, A@ ARE
1H PROPER C0@lT10M PCR TRANSPORTATION ACCOR01M TO THE AtiL1CA8LE
R LAT NS OF THE 9 A6tEWT OF TRANSPORTATION.

0m, >- Ar f DATE . fd,) PC. '? *7StGuto
v

COMPANY |S#1PPER)

DATE or sutrutur _
.
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rgM Acvancec Mec icalSystems,Inc.
1020 London Road
Cleveiand. OH 44110
(2161692 3268

yebruary 7,1984

Richard Ratliff
Teams Department of Health
Bureau of Radiation Control
1100 W 49 Street
Austin, Texas 78756

Dear Mr. Ratlif f,

in response to your telephone call concerning the Picker C 1000 unit in-
volved in the Mexico incident, we are forwarding the informntion you re-
ouested.

The source, as informed by you was a picker source serial number PX 745
-( originally shipped to Methodist Hospital,1.ubbock, Texas ).

The source was a 2.0 cm diameter containin.; 46.21 grams of 1 m x 1 eva
c ptember 15, 1969.Cobalt 60 metal pieces. The curies were 2855 on e

If further assistance is needed please contact us.

Sincerc h ,

C ,*. ; . 3 % ./' *-

'

Norman D. Kelbley '

Manager, t.ondon Road Operations

3 enel

NUREG-1103 0-6
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SECTION 1
1

>

INTRODUCTION,

|
'

,

[ 1.A - MIRAL MSGt2Ff15
!

The source of radiation la this equipment is the Radioactive Isotope Cobalt 40.+

The use of Cobalt 40 brings to the radiologist all the advantages of super-
| voltage radiation without the inconvenience and cost of a high voltage
| generating system.
!

Ris new teletherapy apparatus incorporates exact methods for beam direction
and field localisation providing closely controlled accurney coupled with a

j high degree of flexibility for application.
I he Picker Cobalt 40 C-3000 Unit is designed to precisely control and direct'

the gama radiation from Cobalt 40. The Cobatt-60 is contained in a sealed
capsule, which in turn is mounted on a cylinder embedded in an 18-1A inch

: protective lead sad tungsten sphere. The radiation beam is turned off or on
by rotating the cylinder, moving the source to either a safe position at the
eenter of the sphere or adjacent to an aperture in the sphere. With the<

{ source in the "CN" position, radiation passes through the aperture and through
a precision been collimator which provides continuous adjustment of the field>

;

sise. N entire head and colliastor assembly is suspended on a stand capable.

| of moving and tilting the head as required to set up a therapeutic treatment. ,

;

{ 2e following principles of operation will provide a fuller understanding of
the features of this equipment. ,

1.5 FBINC27128 0F QPERA22CN

1.3.1 SQL#tCE OF RADIAT13

i Cobalt 40 ie a radioactive metal, macufactured by beobarding ordinary
. cobalt metal with neutrons in an atoe.ic reactor. The usual source is
! a cylinder fra 1.0 to 2.0 cm in diameter made up of a number of this
! waters, or of closely packed pellets. As a result of the high temper-

,

ature and intoase neutron flux to which the metal is exposed in the,
' reactor, there saa be a certain amount of flaking and oxidatica of the

surface of the cobalt. To prevent escape of this radioactive dust,
the cobalt metal is placed in a capsule which has double welded seals.,

; The capsule (see Figure A) is of heavy well tungsten alloy except for
,

{!
a thin stainless steel window in each capsule container. The capsule

,
'

serves four putydeost
f
! a. It prevents escape of radioactive matter.

b. The tungsten walls add to the radiation protection.,

!

1

! TM-SM 1--

: See. 1
841

:

1

j NUREG 1103 0-7
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4

<

,

A
i

} e. The this window stope beta radiation from the source but transmits j

! read 13F the summa re41stion.

4. Se esternal threads provide a means of holding the source in the i

head.
i

The re41 stim from Cobalt-60 consists of two (2) gasma ray lines of'

1.17 Not and 133 Nov emitted in equal gmatities as Cobalt-60 doesys'

to Niehol-60. The half-life of the material is 5 3 years. The headi
'of the teletheregy mit will safely acconnoeste sources delivering upj

j to 165 r/miente at 55 m . !

!4

1.3.8 ERAD AND E DIER :
,

I The head and control switches are illustrated in Figure 10. The source:

l capsele is housed inside the head in a cylinder ande of lead, tagstes, !

i and stainless steel. The cylinder is mounted in the head with its shaft i
'

eatending out into the shutter drive, see yigure 12. The shaft of the-'

ey11ader is below center in W head; i.e., it is nearer W colliastor
side of the head than it is to the rounded top of the head. When the
re41stion beam is turned "Of?" the cylinder is rotated util the sourse
is brought to the esset osater of the head where it is esey1stely ;

surrounded by lead and tungsten, except in the direction of the aperture .

'is the head. In this direction the radiation is blocked by a solte

tungsten rod which is a part of the shutter cylinder. To turn the
; radiatica "W", the cylinder is rotated 180 degrees fra ita "WF"

posities bringing the source adjacent to the aperture in the betten of
i the head. The radiation is then free te pass through this oposing out
! into the collimator. ;

| The cyliador is tumed by a geared actor shutter drive through a vee ;

i belt fra the "WF" to the "0N" posittoa, vinding up a heavy elock i

i spring as it goes. In the "ON" positioc, the actor stops while pulling *

| assiast the force of the et ad-up clock spring. If electriest power ,

i is interruptet er turned off fra the scatrol, the actor eenses to .

!

| enert force and the spring returns the cylinder to the "Off" position.
|

The return to "WF" position requires the cylinder to tura 180 degrees, ;

I but only during 30 degrees is any significant amount of radiation semias ,

out. Thus the em of the effective shutter opening and closias times i

is caly a little over ese (1) secome. In case of failure of the
shutter to elese, the base wheel just forware of the head cover een be i

turned la the elastag directica. ;
.

1.3 3 MAN C0!& DEER

The oo111 aster is shoun ta Figure 19 The colliantion of sobalt
radiation presents a difficult problem becaue of its high energy, and j

! because of the relatively lares area of the face of the souros.
Euperiment shove that a distance of 15 to to en between the lass i

:diaphro p and the skis is necessary to zinimise scattered electrons ia
the beam, but this distence coupled with a large diameter source and a '

relatively saart SBD (sourse.to. skin.41 stance) usually means that a

i

: vps.sen -a. i

see. 1 :

8-61 j

r,

|

.
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i MCKER INTERNATIONAL

A Mit OHIO 44143
(2188 449 3000

i
'

October 22. 1932

Dr. 5. 5. Stein. Ph.D.
Advanced Medical Systems
621 Factory Row
renova, Ohio 44041

Dear Dr. Stein:

We evaluated the integrity of the Picker C-3000 Teletherapy units.
Catalog Hos. 6183 and 6204 eariter this year. This evaluation
was undertaken because we had received a report of unusual noises
emanating from the C-ann and reports of cr4cking around the hub
of the "C".

The evaluation focluded an examination and report by Massachusetts
l'.aterials Research, an accelerated cycle test and a careful review
and examination of past history of the product. Based on the in-
formation gathered, we have concluded that this series of machines
must be scrapped when removed from service. This decision was made
based on the facts that the newest machine is 18 years old, the
cracking is due to metal fatigue, the audible noises appear to be
caused by internal metal stresses and new areas of cracking not
previqysly observed.

Since the cracking is due to metal faticue and it has been observed
in areas not previously observed, we believe internal stresses are
causing fatigue on internal structural components in the hub area.
Because fatigue failures are very difficult to predict accurately
and because a fatigue failure in the C arm structure would be catas-
trophic in nature, repair of the C arm is impossible.

The C-am and barrier weigh nearly 3000 pounds and therefore, if a '

catastrophic failure occurred in the C.am, either one of these
components could cause a lethal injury to anyone in the near vicinity
of the machine.

Please be advised that any C-3000 Teletherapy units removed from service
by AMS should be scrapped. We are also sending this notice to X Ray
Equipment Company, Fort Worth Texas. and Neutron Products, Inc.,
Olckerson, Maryland.

Thank you.

Very truly yours,

a _

K J Orageen .

Senior Product Review Engineer

IO0/r

NUREG-1103 0-11
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i GUIDANCE ON RADIATION LEVELS
; ASSOCIATED WITH C08 ALT-60

CONTAMINATED REINFORCING BAR

.This guidance has been prepared to assist federal and state authorities
in assessing radiological health acceptability of structures utilizing,

i reinforcing bar (rebar) steel contaminated with cobalt-60 in the concrete.
The cobalt-60 contaminated rebar was recently imported from Mexico.

,

j Primary Guidance

1. 10 CFR 20 Standards for Protection Against Radiation is not directly
, applicable to this situation, although it is intended to maintain
! exposure to individual members of the pubite within 500 mram per
! year from licensed operations.
i
'

2. ICRP Report 26 recomends a limit of 500 mrem per year to individual
members of the public exclusive of background radiation and medical
irradiation. This limit is established with the expectation that the
average annual lifetime dose to such individuals will not exceed 100
mrom per year.

i
; 3. 40 CFR 192 -- Health and Environmental Protection Standards for Uranium

Mill Tailings. a portion of which pertains to remedial actions
for gamma radiation in buildings [l192.12(b)(2)], states that gama
radiation shall not exceed the background level by more than 20 uR/hr.
This is intended to maintain doses within 130 mrad per year assuming an
occupancy factor of 0.75. Considering the similarity of the radiation
exposure due to cobalt-60 contaminated rebar in residences and other
structures to requirements for control of exposure from Radium-225 in
40 CFR 192, 130 mrad per year is established as the primary guidance
level for this purpose. This level should, in most circumstances,
maintain doses within 500 mrem per year from all sources of radiation

1 as recomended by ICRP and, considering the 5.2 year half-life of cobalt-60,
i not likely cause the average annual lifetime dose to exceed 100 mrad

per year.

$
:

I
i

i

.

i

|

I
i
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| Secondary Guidance

1. Levels of radiation in areas which can be occupied. |

A radiation level not exceeding 20 uR/hr above background with an
assumed occupancy factor of 0.75 may be used to demonstrate that
exposure will be within 130 mrad /yr. Radiation levels would normally be
measured at one meter above the surface. If radiation levels exceed
20 uR/hr in some locations, refin2d assessments will be necessary to
ensure the primary guidance is met. If measurements are made on
structures with recently poured cement, sufficient time should be
allowed for the cement to dry before final measurements are made.
Occupancy factors and radiation levels can be adjusted to more closely
fit the real situation. The following occupancy factors are suggested:
0.75 for residences 0.4 for comercial buildings, and 0.1 for structures
such as bridges (The last intended mainly for protection of maintenance;

workers.).
'

2. Rebar in place but concrete not yet poured.

In certain situations rebar will be in place but concrete not yet
poured and the rebar cannot be renoved without undue expense. The'
following guidance might be used to estimate levels of radiation in
occupied areas following pouring of concrete. In such situations,
however, persons should be advised that only crude estimates can be
made about the actual levels of radiation once the concrete is poured,
and that it might be advisable to replace the rebar before pouring the
concrete. This is particularly true for situations where dose estimates

i might be close to the boundaries provided in guidance.

To determine whether or not the 20 uR/hr level would be met prior to
pouring concrete into a rebar grid, adjustments to the basic guidance
can be made. For example, if a minimum of 4 inches of concrete is to
be poured above a horizontal rebar grid, the level should not exceed
40 uR/hr prior to pouring concrete. If 8 inches of concrete is to be
poured above the rebar grig the level should not exceed 200 uR/hr

! prior to pouring concrete.- Radiation levels would normally be
measured at one meter above the rebar grid.

1/ In buildings with reinforced concrete ceilings or roofs, the thickness
of concrete under the rebar may be important.

|

For attenuation of cobalt-60 gama radiation, it is assumed that 4
inches of ordinary concrete (o=2.3) will reduce the dose rate by
a factor of two and that 8 inches of concrete will reduce the dose1

rate by a factor of ten. The effect of other thicknesses can be
estimated from references such as the Radiological Health Handbook.

:
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GUIDANCE ON DISPOSAL OF CONCRETE CONTAINING CORALT-60
CONTAMINATED REINFORCEMENT PARS (RERAR) REMOVED FROM STRUCTURES

This guidance has been prepared to assist federal and state authorities in
providing a suitable method for disposing of concrete containing cobalt-60
contaminated rebar. It applies only to cobalt-60 contaminated rebar
imported from Mexico in late 1983 and early 1984 and only to concrete
containing such rebar that has been removed from structures for radiation
cont rol .

Relevant Precedent for Control of Radiation Dose to the Public

1. 10 CFR 20 Standards for Protection Against Radiation is not directly
applicable to this situation, although it is intended to maintain exposure
to individual members of the public within 500 mrem per year from licensed
operations.

2. ICRP Report 26 recomends a limit of 500 mrem per year to individual
members of the public exclusive of background radiation and medical
irradiation. This limit is established with the expectation that the
average annual lifetime dose to such individuals will not exceed 100 mrem
per year.

3. Nuclear Regulatory Commission's, " Guidelines for Decontamination of
Facilities and Equipment Prior to Release and Unrestricted Use or
Termination of Licenses For Byproduct, Source or Special Nuclear
Material," provides guidelines for surf ace contamination resulting from
beta-gamma emitters. The guideline radiation levels that should not be
exceeded are an average of 0.2 mrad /hr at I centimeter and a maximum of
1.0 mrad /hr at I centimeter.

4 Nuclear Regulatory Comission's Uranium f oel Licensing Branch's,
" Technical Position on Disposal or Onsite Storage of Residual Thorium
or Uranium from Past Operations," (SECY-81-576), provides guidelines
for control of dose to members of the public resulting from onsite
disposal of residual thorium or uranium. They are intended to maintain
radiation levels, measured at one meter, less than in pR/hr above
background and exposure to individual members of the public within
35 mrem /yr.

5. Environmental Protection Agency's proposed guidance on " Dose Limits
for Persons Exposed to Transuranium Elements in the General Environment"
recommends dose limits to organs equivalent to about 10 mrem /yr effective
whole-body dose to individual members of the public.

Although items 3-5 above are not directly applicable to disposal of cement
containing cobalt-60 contaminated rebar, they do provide guidance on
radiation levels and dos ~e which have withstood some tests of acceptability
for members of the public.

NUREG-1103 E-3
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Assumptions

1. Based on present data, rebar embedded in concrete in structures under
construction has not caused radiation levels to exceed 100 vR/hr at one
meter '(telecon - C. Tedford to R. E. Cunningham, February 21, 1984).

2. When removed from a structure, much of the contaminated rebar remains
bound in a concrete matrix and is considered unsalvagable rubble not
suitable for recycle.

3. Dose avoidance by disposal at a licensed radioactive waste disposal
site is likely to be small in comparison to other methods of disposal
and the. cost high. Also, disposal at a licensed site would consume
scarce' existing radioactive waste disposal capacity.

4. The contaminated rubble placed in a landfill or centralized dump will
subsequently be covered, and there is little potential for residential
use at the specific disposal location for approximately 10 years.

5. Disposal of contaminated rebar rubble in a landfill or centralized dump
^

is not likely to cause subsequent dose to individuals to exceed a small
fraction of dose guidance in items 1 and 2 above and is within dose
guidance in Items 4 and 5 above. This assumption is based on considera.
tion of levels of radiation previously measured from contaminated
rebar, low occupancy factors in the disposal area for a few years, and
shielding provided by cover., (Assumes radiation levels from rebar
rubble < 100 pR/hr at 1 meter; occupancy factor < 0.02; shielding
attenuation factor due to cover < 9.5.) Also, tTe nature of the 1

contamination makes it unlikely that measurable leaching of the contaminant '

will take place during the period of significant decay.
.

Guidance

Based on the above considerations and assumptions, it is concluded that:

1. Disposal of contaminated cobalt-60 rebar rubble in a covered landfill
or centralized dump, with little potential for residential use for ,
approximately 10 years, can be performed with adequate protection of
the public health and safety; the added risk from exposure is very
small; and such a disposal method is feasible and economically practical.

2. Once emplaced in such a landfill or dump, no further control is necessary
for purposes of radiation protection.

If the assumptions stated above for a particular case do not appear to be valid, ,,

then refined assessments will be necessary.

..
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MEMORI.t:DUM 'FOR : Leonard I. Cobb, Chief
Safeguards & Materials Programs Branch
Division of Quality Assurance, safeguards

and Inspection Programs, IE

FROM: Peter Loysen
Advanced Fuel and Spent Fuel Licensing Branch
Division of Fuel Cycle and Material Safety, FNSS

SUBJECT: RETURN OF COBALT-60 CONTAMit:ATED STEEL PRODUCTS
TO MEXICO

The Office of International Programs (IP) has asked for Mexico's approval
of instructions which NRC would issue to United States purchasers of contaminated
steel for return to Mexico. This approval is primarily for Mexican customs
purposes and the instructions do not deal with specific levels of contamination
or radiation from the contaminated steel. When approval is obtained, we
recommend that all contaminated steel be included in the return program,
regardless of contamination level. In other words, no attempt should be
made to sort out low contamination steel for use. 'This of course does
not apply to contaminated rebar that has already been installed and for
which guidance was provided by Richard E. Cunningham's memorandum of
January 27, 1984; nor does it apply to rebar embedded in concrete removed
from structures.

To assist in preparing shipping papers and labels for return shipment,
information developed by our Transporation Certification Branch can be used
for estimating the curie content of bundles of rods. For a typical A000-pound
bundle of 3/8",1/2" or 5/8" diameter, 20-foot long rods, a radiation level
of 10 mR/hr above background at one meter from the mid-point of the side cf a
bundle would conservatively contain about 1.25 curies of cobalt-60, assuming
uniform distribution. Although there is no convenient way to deal with
non-uniform distribution of cobalt-60, taking the measurement one meter
from the surface of the bundle will help to minimize errors in the estimates.
Care should be taken to avoid radiation from other bundles of rebar at the
location when measurements are made. The 10 mR/hr per 1.25 Ci can be
scaled linearly.

NUREG-1103 E-5
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Leonard I. Cobb -2- ,

'
,

For bundles of rebar that are already loaded on a truck, the bundles need
not be recoved for individual measurement, but some adjustments in the ,

estimation of curie content are necessary to account for additional attenuation.
If the bundles are in one layer on the truck bed, the radiation level at
one meter above the center may be used as before to estimate the curie
content of the load (or divided by the number of bundles to get the curie
content per bundle). If the bundles are in two layers, the curies per'mR/hr
at I meter from the center for the lead should be increased by a factor of 1.9,
three layers by a f actor of 2.8.

,,3gtnal sL58'A DI-
yeter #

Peter Loysen
Advanced Fuel and Spent Fuel

Licensing Branch
Division of Fuel Cycle and

Material Safety, NMSS

,

Distribution:
FC Central File FSturz PLoysen
NMSS R/F JLaFleur, IP CEMacDonadd

/ FCAF R/F DNussbaumer, SP
,

UracUow RECunningham

1

1

.

NUREG-1103 E-6

.

' ' J i---s-_ . _



i

APPENDIX F

SAMPLING 0F NEWS COVERAGE



_ _ _ __ _--- -_

| p' "%,, UNITED STATES
| j NUCLEAR REGULATORY COMMISSION,

.

'. b
% ,,,,f"f
. Office of Putdic Affairs

.- Weahington, D.C. 20666

No. 84-20 FOR IMMEDIATE RELEASE
Tel. 301/492-7715 (Wednesday, February 8, 1984)

NRC STAFF REQUESTING STATE ASSISTANCE IN CHECKING
POTENTI ALLY RADIOACTIVE TABLE BASES

The Nuclear Regulatory Commission staff is requesting
the assistance of state health departments and other agencies
in checking potentially radioactive metal table bases which
were manufactured in a Mexican foundry and distributed by a
St. Louis, Missouri, firm.

The cast iron table bases were distributed by Falcon
Products, Inc., of St. Louis between about December 10,
1983, and January 25, 1984, when the potential contamination
prcblem was discovered

Falcon Products indicated the bases were manufactured
beginning December 10, 1983, by Falcone de Juarez of Juarez,
Mexico, and some of the scrap metal used in the castings has
been found to have radioactive contamination. The source of
the radioactive contamination is believed to be a medical radia-
tion therapy device (with a cobalt 60 radiation source) which
was among scrap metal obtained from a Mexican scrap dealer's
yard. Some of the contaminated scrap iron was also used by
another Mexican foundry to produce reinforcing steel bars used
in construction.

The radioactive cobalt contamination is fixed in the metal
and cannot be spread beyond the table base.

The NRC staff believes that the use of any of the con-
taminated table bases constitutes unnecessary radiation exposure
and therefore should be avoided. As a result, the NRC staff
is advising that table bases with detectable radiation (above
natural background levels) not be used. Falcon Products has
indicated it will replace any of its pr.oducts which are found
to be radioactively contaminated.

Falcon Products has determined that 1500 customers
received its table bases during the time period from December 10
1983, through January 25, 1984. The listing of these customers
is being provided by the NRC to state agencies with the
request that state personnel check the table bases for
possible contamination.

NUREG-1103 F-1
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Customers receiving the table bases are located throughout
the country. According to Falcon Products, all of its products
are sold to commercial, industrial, and institution customers
and are not sent to retail outlets for residential use.

Falcon Products has been responsive and cooperative with
the NRC chroughout the inquiry into the contamination problem.
The company has retained a. radiation consultant to identify
and isolate all contaminated castings remaining at the Falcon
facility in Missouri. The company has also established controls
to assure that no additional contaminated material is shipped from
its Mexican foundry or from its St. Louis facility.

Most of the contaminated bases have been located at the
Missouri facility, but some additional ones may have been among
those shipped to customers. To date, contaminated bases have
been located in storage at customers' facilities in Nevada,
Ohio, Iowa, and Nebraska; in a truck stopped en route by
Illinois State Police; and at Falcon warehouses in California
and Tennessee. More than 100 surveys by the NRC and several
state agencies have not identified any additional contaminated
bases.

According to Falcon Products, the table bases consist of
three parts -- a cross-shaped or circular base, a tubular post,
and a fingered connector which attaches the base to a table top.
The bases come in various sizes -- the weight of the bottom piece
ranges from 15 to 40 pounds. All the segments are gray cast iron.
Most have been painted black, but other colors have been
used as well.

NRC surveys of bases at the Falcon plant have shown that base =
manufactured during the time period in question range from having
no detectable radiation to a maximum of 100 milliroentgens per
hour at localized spots on the surface of a few castings. Most
of the contaminated castings had radiation measurements of less
than 10 milliroentgens per hour at the surface. The radiation
levels at a distance from the surface would be significantly
lower.

The surveys also found that the cobalt contamination in the
iron is not uniform and the radiation levels vary on different
parts of the same casting.

(A milliroentgen is a standard measure of radiation exposure.
For comparison, the annual radiation exposure from natural sources
ranges from 100 to 200 milliroentgen per year, while a chest
x-ray involves an exposure of 20 to 50 milliroentgens.)

Customers who received the Falcon bases during the December-
January period will likely be contacted by appropriate state
agencies. They may also request surveys from their state agency
or from one of the NRC's regional offices. NRC offices are
located in King of Prussia, PA; Atlanta, GA; Glen Ellyn, IL;
Arlington, TX; and Walnut Creek, CA.

0
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U$Dgpy,b,66; 400 Seveam Sweet s w
g wash.apon D C 20590

Research and
SpecialPrograms
Administromm DOT-E 9218

'

1. Palcon Industries Inc., St. Louis, Missouri is hereby granted an emergency
exemption from those provisions of this Department's Hazardous Materials
Regulations specified in paragraph 5 below to offer for transportation and transport
radioactive materialin solid form in commerce subject to the limitations and special
requirements specified herein. This exemption authorizes the transportation of solid
cast iron articles contaminated with cobalt 60, and provides no relief from any
regulation other than as specifically stated..

2. BASIS. This exemption is based on information received via telephone by Mr.
WendeRarriker on February 3,1984 and determined to be essential for pro'tection
of life and property.

3. HAZARDOUS MATERIALS (Descriptor and class). Solid cast iron
manufactured articles containing low concentrations of cobalt 60.

4. PROPER SHIPPING NAME (49 CPR 172.101). Radioactive material, low
specific activity, n.o.s., UN 2912.

5. REGULATION AFFECTED. 49 CFR 172.203(d),173.425.

6. MODES OF TRANSPORTATION AUTHORIZED. Motor vehicle.

7. SAFETY CONTROL MEASURES. See paragraph 8 of this exemption.

8. SPECIAL PROVISIONS.

a. This exemption is issued for the purpose of transporting
contaminated solid cast iron articles from various locations to Falcon
Industries, Inc., St. Louis, Missouri.

b. Packagings are not required for solid cast iron articles when
transported in exclusive use, closed motor vehicles operated by Falcon
Industries personnel under the supervision of their radiation safety
specialist (Eli Port).

c. Packages or articles must be marked or tagged " Radioactive-LSA."

d. Each motor vehicle must be placarded on front, rear, and each side
with RADIOACTIVE placards.

e. Shipping papers must contain the following:

" Radioactive material, low specific activity, UN 2912, cobalt 60
transported under DOT-E 9218."

Also, a list of cast iron articles and their pickup locations must be
attached to the shipping papers.

9. REPORTING REQUIREMENTS. Any incident involving loss of contents must
be reported to the Office of Hazardous Materir.ls (OHMR) as soon as practicable.
Also, a list of east ~1ron articles and their pickup locations must be submitted to
OHMR as soon as practicable.

4
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Continuation of DOT-E 9218 Fage 2

10. EXPIRATION DATE. March 6,1984.

Issued at Washington, D.C. on February 3,1984 (5 PM).

/ 2/r4 5: o o 7'm/ w- 2. '
.

Alan 1. Roberts / (DATE)
Associate Director for

Hazardous Materials Regulation
Materials Transportation Bureau

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

Dist: FHWA

-

t
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JOSEPH F JOHNSON_ . m m,, , . _,_
DEPUTY SECRETARY

5:c.en Asher. Director
FADIATION PROTECTION BUREAU

February 23, 1984

Mr. L. Joe Deal
Director of Radiation Controls
?E-222
U. S. Department of Energy
Washington, D. C. 20545

Dear Mr. Deal:

We request that the U. S. Department of Energy (DOS) perform an aerial
survey for pellets containing cobalt-60 in the parts of New Mexico
bordering the El Paso area and that the DOE install roadblock detectors
at El Paso area entry points along the U;ited States-Mexico border to
monitor traffic crossing the border.

As you know, a teletherapy source in Juarez, Me/!co, containing
approximately 400 Ci of cobalt-60, was breached sc .=tice toward the end
of November. The breaching resulted in the release C the majority of
the cobalt-60, which was in the form of some 6000-7000 pilets. The
pellets, which contain 50 to 70 mci of cobalt-60 each, are: s=all (about
le.2 in both dimension and length) and, if inadvertently attached to the
shoes or tires of an individual traveling into the United States,
potentially could be transported into this country.

Because the external radiation levels near these pellets are high, and
because approximately 100 Ci of the original 400 Ci have not yet been
located, we feel that a comprehensive radiation survey of the affected
area is needed on an urgent basis to ensure that no untoward radiation
exposures are occuring from any of these pellets. The EG & G Aerial

r
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Mr. L. Joe Deal
February 23, 1984
Page 2

Measurement System is very well suited to perform the type of survey that
would be needed.

We understand that an aerial survey by DOE for the El Paso area is now
being requested by the State of Texas. If permission is granted by the
Mexican authorities, the survey would be extended into Juarez and
possibly as -far south as Chihuahua. Because some of the El Paso suburban
area crosses the state boundary, parts of New Mexico also would be
included in the survey.

This letter is to formally request that these adjacent areas in New
Mexico be surveyed. The areas in question, which are outlined on the
enclosed map, are a small extension of the survey to be performed in El
Paso.

We believe that a survey of the El Paso /Juarez area, including the
designa'.ed section of New Mexico,. would provide the infor=ation needed to
evaluate the present distribution of pellets and the potential for the
spread of pellets. Further surveillance activities in New Mexico will be
based on the result of this survey.

We, therefore, request that an aerial survey for ga=ca radiation of
energies characterizing cobalt-60 be performed for the area shown on the
enclosed map as soon as reasonably possible. We request that the mini =um
detectable activity of cobalt-60 be 30 mci, calculated assuming that the
probabilities of Type I and Type II uncertainties are 55

A related concern is that pellets may still be entering the United States
from Mexico. Although commercial vehicles are being monitored for
cobalt-60 at the border, pedestrian traffic and private vehicles are
not. In order to ensure that pellets are not inadvertently transported
into the United States, we request that roadblock detectors be installed
by the DOE at the El Paso ports of entry as soon as reasonably possible
that would monitor all traffic crossing the border, including pedestrians

and private vehicles.

Because of the potential for radiation exposure, we attach considerable
urgency to our requests for the aerial survey and for increased
monitoring at the border. We do feel that it is preferable to include
Juarez in the aerial survey, and that a limited delay while permission
for the Juarez survey is being obtained from the Mexican authorities.is
justified. However, if this permission is not obtained within the next
few days we believe that the survey should be performed as soon as
possible on the American side of the border. This should be co=plecented
by cosprehensive monitoring at the border to ensure that no pellets enter
the United States, particularly areas after they have been monitored.

Finally, I would like to take this opportunity to thank you and your
staff for the excellent assistance they have provided to us during this

NUREG-1103 H-2
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I Hr. L. Joe Deal
February 23, 1984

' Page 3

entire incident. The technical support from Los Alamos National
Laboratory, arranged effectively and efficiently by Dave Foster and his
group at JNACC, greatly assisted us in first identifying the radioisotope
in the rebar, and locatir.g sites whera csr.tasir.ated raiar was presar.t.
Your assistance has been greatly appreciated.

Thank you for your consideration of our request. We look forward to
continued close cooperation with DOE on this and other important atters.
If you have any . uestions, please contact Tom Buhl of my staff at (505)
984-0020.

|
/

Sine r ly yours

even Asher
Director
Environ = ental Improvement Division

SA/sp

NUREG-1103 H-3
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MEMORANDUM FOR: Region III Files

FROM: B. S. Mallett, Chief, Materials Licensing Section

SUBJECI: TABLE BASES COVIAMINATED WITH COBALT-60 AND DISTRIBUTED
BY FALCON PRODUCTS, INC. , ST. IDUIS, MISSOURI

I performed a site visit on February 14, 1984,
to determine exposure ratas

at various distances from a contaminated table base (the base was identified
on. February 9, 1984, by staff from the Illinois Department of Nuclear Safetty
as having an exposure rate of approximately 100 mR/hr at the surface).

Instruments Used

1. Eberline Model E-520 GM survey meter with energy compensated probe.
calforated on 1/14/84 against cobalt-60-

Serial No. of meter = 1786-

Serial No. of probe = 601162-

2. Ludlum Model 19 Micro R meter (NaI probe)
Calibrated on 12/30/83 against cobalt-60-

- Serial No. of meter = 30761

3. Eberline Model PIC-6A portable ion chamber.
Calibrated on 12/14/83 against cobalt-60-

- Serial No. of meter = 2302

Interviev

, 1. purchased table bases from Falcon Products, three of which were
| found contaminated with radioactive material and removed from service
| to a storage area on February 9, 1984.
1

2. The three. tables were in use from approximately January 8, 1984 -
February 9, 1984.'

NUREG-1103 I-1
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3. All three tables are 200 series bases.
Table No. I has a base spread of 22x22 inches..

Table No. 2 has a base spread of 22x30 inches..

Table No. 3 has a base spread of 30x30 inches..

4. Customers utilized the tables for approximately 0.5-1.0 hour
per individual. offers one meal that lasts approximately
two hours. This is the longest " setting" for any meal offered.

5. The large round table No. 3 had the highest exposure and was the
"most used" table in the restaurant. The owner and his wife
utilized Table No. 3 for approximately one hour per day, seven days
per week, for the period January 8 - February 9, 1984.

6.. The owner's brother assembled all three tables. The time
of assembly was approximately three hours.

7. Table No. 3 took the most. time to assemble - approximately two hours.

8. The assembly of a table involves placing the formica table top on the
floor, attaching " spider" to the top with 8 screws, placing the center ,

column into spider, placing legs or base onto column and fastening the
column and legs to spider with a long bolt and nut.

9. The time to assemble Table No. 3 was two hours due to the installer
having difficulty in threading a nut onto the bolt that holds

the table legs to the column.

10. B. Mallett spent approximately one hour within six feet of the table
and approximately 0.5 hours within three feet of the legs - similar
to distqnce for an individual sitting.

Data

Table 1: Approximate levels of radiation for Table Nos. I and 2

(measured with Eberline E-520). (Levels taken at contact with
surface.)

Table No. 1 Table No. 2

' ' % 4 mA/hr,spidex 9 04enR/k f

calvmn >- < o.10 n.R/Ar < l O m A#r

le.gs - y -016 cA/hr 1---i.0m//6r

Background - 0.26 mR/hr Background - 1.0 n.R/hr

.. _ _ _ _ . _ _ _ __.
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Data (cont'd)

Table II: Approximate Radiation Profile for Table No. 3

A.. Levels taken with Eberline PIC-6A at contact with table legs:

% 5 0 m Rike,< ,

10 -R/Ar
! of ,. A/Art

#5 -

V f~ y~
_L. - 9 ., ,

80 m A/A<
~ 103a.R/A

i c.-= %A/4 r a

idrA/hr 40 %44r
I''

90 mf|fe 00 m Rfhe
'l0 t1'!.Or

L

NOTE: Radiation all seemed to be in legs since the levels measured
tapered off dramatically as went up column and around spider.

B. Dimensions of " mock up" profile.

Note: Table top diameter
is 42"

W-21" W
)

as*

Y
2.5%

9* 914M.

NUREG-1103 I-3
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f Table II (cont'd):

C. Location of measurements on Table No. 3

D G)
4'

6" Jo"
W

&_ b
-

& 2$3' Y b
/ ;

y 12 ' / 19"

9 h $ ,

k- 3 rs . - W ie" +'
,

g (3 n . >-

Readings (nR/hr)

Position No. pR meter PIC-6A Eberline E-520

1 2.4 2.6 2.6
2 3.0 3.4 3.4
3 2.0 2.0 2.0
4 2.4 2.4 2.6
5 17 16-

6 35 50-

7 1.3 1.0-

Readings f8 1.2 1.5 1.4
taken 19 0.3 0.4-

w/ meter
on floor

w//h h
B. S. Hallett, Chief
Materials Licensing Section

cc P. Loysen, hhSS
L. Cobb. IE
W. Axelson, RIII
D. Wiedeman, RIII

NUREG-1103 I-4
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3, TITLE ANo SuGTITLE I LI *

Contaminsted xican Steel
Importation Steel Into the United States That Had
Been Inadvert tly Contaminated With Cobalt-60 as a , ,,,,,, ,, ,, ,,,

Result of Scra ning of a Telerhornny Unir I
, , , , , , , , , , ,

a Aur,oais, D mber 1984
7 . oAre aeroar issueo

i Safeguards and Mate ials Programs Branch /J juo r., vi*a

anuary 1985
r. ,5a,o .. o oasA,.a Avio = Ave A o .u=oAooasisv==,= e9 C.ai

f 'amacm^5"*on" "*" "u"""Division of Quality A urance, Safeguards and
Inspection Programs ' ' ' " " " " ' * ' " " * " ",

' Office of Inspection an Enforcement
U.S. Nuclear Regulatory mmission
Washington. DC 20555

10. Sm45oaimG oaQAnstgAf son NAMt ANo MAILING Art 4 55 fiwarel. de Cee., t1. 7 YPt oF at, oaf

Technical
. etaioo Cov eano u--.-. -.i

14 surfLtut,eT Aav hoTis

13 Atsf a ACT fJ00 weres er mesi

This report documents the circumstances ontributing to the inadvertent melting of
Co-60 contaminated scrap metal in two 'can steel foundries and the subsequent
distribution of contaminated steel pro e into the United States. The report
covers the tracing of the source to i ort in, response actions to recover radio-
active steel in the United States, a retu of the contaminated materials to Mexico.
Information outside of this scope i. recounce as necessary, e.g., details of the
incident on the Mexican side of the order. e incident resulted in very significantradiation exposures to more than 1 Mexican ci izens but no known significant
exposure to citizens of the Unite States.

|

14 DOCUMENT A,sakvlit -a ut vwoaos:DEScatPTOa5
it Av AeLAartif vCobalt-60 teletherapy inci nt "'''*'"

materials incident
Mexican ine kant Unlimited

j

|
is sicua TYCLA58tfiCAfsON

. .oi wisascone= =o.o rinus
, ITne gen.i

1 Unclassified),.
ir . u

! i

( UnclassifiedI

r i, =vo. a o. , Asis

1

18 # AtCE
I

|

|

I

|
|
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