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NOTICE

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, or any of their
employees, makes any warranty, expressed or implied, or assumes any legal liability of re-
sponsibility for any third party's use, or the results of such use, of any information, apparatus,
product or process disclosed in this report, or represents that its use by such third party wculd
not infringe privately owned rights.

Availability of Reference Materials Cited in NRC Publications

Most documents cited in NRC publications will be available from one of the following sources:

1. The NRC Public Document Room,1717 H Street, N.W.
Washington, DC 20555

2. The NRC/GPO Sales Program U.S. Nuclear Regulatory Commission,
Washington, DC 20555

3. The National Technical Information Service, Springfield, VA 22161

Alth7 ugh the listing tha follows represents the majority of documents cited in NRC publications, I

. is '10t intended to be exhaustive.

Referenced documents ava:lable for inspection and copying for a fee from ths NRC Public Docu-
ment Room include NRC correspondence and ir,ternal NRC memoranda; NRC Office of Inspection
and Entorcement bulletins, circulars, information notices, inspection and investigation notices;
Licensee Event Reports; vendor reports and correspydence; Commission papers; and applicar.t and
licensee documents and correspondence.

T he following documents in the NUREG series are available for purchase from the NRC/GPO Sales
Program: formal NRC staif and co 1 tractor reports, NRC-sponsored conference proceedings, and
NRC booklets and brochures. Also available are Regulatory Guides, NRC regulations in the Code of
Federal Regulations, and Nuclear Regulatory Commission issuances.

Documents available from the National Technical Information Service include NUREG series
reports and technical reports prepared by other federal agencies and reports prepared by the Atomic
Energy Commission, forerunner agency to the Nuclear Regulatory Commission.

Documents available from public and special technical libraries include all open literature items,
such as books, journal and periodical articles, and transactions. Federal Register notices, federal and
state legislation, and congressional reports can usually be obtained from these libraries.

Documents such as theses, dissertations, foreign reports and translations, and non-NRC conference
proceedings are available for purchase from the organization sponsoring the publication cited.

Single copies of NRC draft reports are available free upon written request to the Division of Tech.
nical information and Document Control, U.S. Nuclear Regulatory Commission, Washington, DC
20555.

Copies of industry codes and standards used in a substantive manner in the NRC regulatory process
are maintained at the NRC Library, 7920 Norfolk Avenue, Bethesda, Maryland, and are available
there for reference use by the public. Codes and standards are usually copyrighted and may be
purchased from the originating organization or, if they are American National Standards, from the
American National Standards institute,1430 Broadway, New York, NY 10018.

$5.00GPC Prmted copy price.
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INTRODUCTION

The fourth year' surveillance' program was performed for the U.S. Nuclear
Regulatory Commission (NRC) and the U.S. Department of Transportation (DOT)
under Loan Agreement No. NRC-06-78-358. The purpose of the agreement was to
continue the collaborative program between the State of Illinois, the NRC and
the DOT for the surveillance of radioactive material in surface transport
within the state. Informatioa related to handling practices and the condition
of packages, adherence to transportation regulations, and other pertinent
data was acquired from vehicle inspections.

Maury Neuweg, Manager, Office of Radiation Safety Illinois Department
of Nuclear Safety (IDNS), acted as the state supervisor for the program, along
with Corporal John Nordin, Coordination Supervisor, Division of Hazardous
Materials, Department of Law Enforcement. J. Marty Simonin (IDNS) provided
technical assistance and program coordination. Sixteen Illinois State Police
troopers, well versed in hazardous materials and trained in the use of radiation

detection equipment and pertinent DOT regulations, were the investigators
and inspectors for the surveillance program. The data in this report consists
of the information supplied by the state troopers, as a result of their ac-
tivities in this program.

4

OBJECTIVES

Tne objectives of the surveillance program performed under the agreement
were the following: ,

1. Evaluate a mechanism whereby law enforcement officers equipped sith
radiation detection instrumentation can monitor the surface transpor-
tation of radioactive materials in the Stcte of Illinois and enforce
the applicable regulations governing such transport.

2. Determine the level of compliance within the transportation system
concerning the transport of radioactive material.

3. Categorize and analyze transportation data.

4. Correlate the level of compliance with the level of surveillance.

The objectives of the surveillance program have not changed during the
| past three years and are met to the extent of manpower availability. The only
t additional objective not mentioned above was the week-long concentrated study
i conducted at O' Hare International Airport, Chicago, to determine the magnitude
i of radioactive shipments within the area and level of compliance with the DOT

regulations. See Appendix A for the results of this study,
i

OVERVIEW

| The actual data collection for the surveillance program covered the period
from June 6, 1980 to June 1, 1981. Surveillance personnel were located in fifteen

| districts throughout the state to cover the major interstate highways (see page
; 5 for locations).
I

|
,

1
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The troopers utilized surveillance instrumsntation (i.e., ionization chamber
" cutie pie" and gamma scintillation detector with a portable radiation alarming
monitor). Due to problems associated with the equipment's components (i.e.,

batteries, cables, etc.), the "down time" averaged 18% for all instruments in
the districts, which is a 100% increase from last year's report.

Upon encountering a vehicle transporting radioactive material, through the
use of the alarming rate meter (Eberline-Model Rm-19) a state trooper would stop
the vehicle and perform an inspection in accordance with the data sheet shown
in Appendix C (page 48).

In addition to completing the Radioactive Material Vehicle Inspection
Data Sheet, the state troopers performed the'following evaluations:

1. Carrier documents were checked for shipper's certification papers,
shipping name of nuclides, etc. and Transport Index. Placarding
was checked and evaluated in accordance with applicable DOT regula-

tions.

2. Package placement was examined for close proximity to occupied areas
in the vehicle.

3. Package surveys were performed whenever possible, recording package
markings, labels, shipping documents, .and isotope and source activity.

Forms were not sufficiently completed by the state troopers 7% of the time'

due to other enforcement action taking precedence, other duties assigned, or
instruments not functioning properly.

INSTRUMENTATION AND CALIBRATION

The following instruments were used in the surveillance program: ,

1. Fourteen Eberline Instrument Company " Cutie Pie" portable low-medium
range ionization chambers, Model RO-3, with four linear scales ranging
from 0-5 to 0-5,000 mR/hr. This instrument can be used to detect beta
and gamma radiation;

; 2. One Searle Analytic radiation survey instrument, Model #2595;

| 3. One Nuclear Chicago Instrument Company " Cutie Pie" portable low-medium
I range ionization chamber, Model #2588, (this instrument is the property
|

of the Illinois Department of Nuclear Safety due to loss of one RO-3
during the second contract year);'

4. Seventeen Eberline Instrument Company portable alarming radiation
detectors, Model RM-19, with four linear scales ranging from 0-500 to
0-500,000 counts per minute (CPM). The response time for this instrument
is set at two seconds and the measurements are in gross CPM. Attached

,

I to the RM-19 is an Eberline Instrument Company Model SPA-3 gamma 2" x 2"
sodium iodide thallium-activated scintillation detector with a sensitivity

of 1.2 x 106 CPM per mR/hr with cesium-137.'

The RM-19s were calibrated by the Illinois Department of Nuclear Safety,
using an Eberline minipulser, Model MP-1. The ionization chamber instruments

,

! were calibrated by the Illinois Department of Nuclear Safety using a radium-226

1

2

!
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source with an activity of 14.45 millicuries. Calibrations were performed on
June 6, 1980, October 27, 1980, January 16, 1981, and April 16, 1981.

SURVEY RESULTS

During the surveillance period from June 6, 1980 to June 1, 1981, the
state troopers stopped 117 vehicles; fif ty (50) of these stops were made during
the O' Hare study (see Appendix B) . The surveillance stops resulted in forty
(40) " Notices of Apparent Violation" (NAV) being issued due to lack of proper
placarding, shipping papers, and package labeling; radioactive material packages
not properly blocked and braced; total Transport Index in excess of fifty (50);
and improper package placement eithin the vehicle resulting in radiation levels
greater than 2 mR/hr in the cab area.

The following graphs show the day of the week, the time of day the stops
occurred, and the number of stops during each month. Forty-one percent of all
inspections occurred in the morning. This data, however, may not necessarily
reflect actual transportation patterns since only limited surveillance coverage
was maintained. The time of day the stops occurred is misleading due to the
O' Hare study. During the months of May and June, 1981, the surveillance involve-
ment by the state troopers was negligible due to other priorities being assigned.
(See Appendix D for data covering the four-year surveillance period.)
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LOCATION OF SURVEILLANCE PERSONNEL

The state troopers normally only patrolled the interstate highways, yet
30% of the inspections occurred along intrastate routes or in cities during I

this contract year. Each district had only one trooper involved in surveillance
activities, except Joliet, which had two individuals.

The following map shows the location of all sixteen (16) state police
districts and the associated counties within the districts, giving a better
perspective of their location within the state. Refer to Appendix A to observe
the surveillance inspections conducted in each district.

STATE OF ILLIN0IS

STATE POLICE DISTRICTS

_ s , = |r a,.e....ie.

="'4- . . . . . , .. _ ..... .. risin
i

y|~
-

L
-

.. . r_
t | Des Plaines*5terlina **'a.r,7f .

' " " ' " '' 9- - 31ue Island-.., . . . . .

. . . . . :.ue c
#*"'"

_

Roc's Islard J,., , d'-aa* *
--

|
, . . . .. . . .

. . . . . -.

I**E18
' ; g. (.

g y a -- Fontiac

h. <w

|
N comb '

; ,...
*

| s

" * ' ' '
_a .as ...a

/- wm - ,.
- Urbanap c._... ._.....,

-.
. -.

\ ; : .n

Springfield ' - * " " "'a'*
| g....

| | --~"a". . .

g . . . . . . . . . =
, , , , , , _

' m-. . _

"'
.. . . . . . .,_,,

N ryv111e
. , , , .

n'. g. .
w. . . . . . . ,,.

f Effiosh u'

._
'~~~ '~n '

. . . . ....,

. . . . . . .

~- -

z.._ ... ..

. . . .u

* 'f e Troopera Are Pressatly levolved ""
j

re

5



VEHICLE RESULTS

The following vehicle types were noted during the surveillance stops:
3 passenger cars and 2 station wagons used for transporting radiopharmaceuticals;
48 semi-trailer vehicles used for radioactive waste LSA fuel-cycle material,
radiopharmaceuticals, and industrial devices (i.e., moisture-density gauges);
22 straight trucks used for transporting radioactive waste, industrial devices
(i.e., oil well-logging sources), LSA fuel-cycle material, and radiopharmaceu-
ticals; 14 pick-up vehicles used to transport industrial radiography gamma'

cameras, moisture-density gauges and radiopharmaceuticals; 26 van-type vehicles
used for transporting radiopharmaceuticals and industrial devices (i.e., radio-
graphy gamma camera); and 2 double bottom vehicles used for the shipment of
moisture-density gauges and LSA fuel-cycle material.

The carriers involved in the surveillance stops were of the following
categories: 26 contract carriers transporting 1,026 packages, 23 private
carriers transporting 53 packages, and 68 common carriers transporting 1,441
packages.

The following table indicates the percent of carrier category types by
contract year since initiation of this study in 1977. It is noted that the
number of common carriers transporting radioactive material is increasing and
the number of private carriers is decreasing within the state. The number of-
contract carriers and exclusive use vehicles have decreased from the 1979-1980
contract year to the 1950-1981 contract year.'

CARRIER CATEGORIES

Contract
Year Contract Private Common Total Stops Exclusive Use

,

._ _ _ . _ _ _ _

'77 '78 25.0% 45.0% 30.0% 51 76%

'78 '79 33.3% 33.3% 33.3% 51 63%

'79 '80 40.0% 17.0% 43.0% 84 68%

'80 '81 22.0% 20.0% 58.0% 117 50%

TOTAL 89(29%) 78(26%) 136(45%) 303(100%) 194(64%)

The normal physical form (i.e., gas, liquid, solid) in which the radioactive
material shipments occurred was solid for 70 surveillance stops, 21 liquid
radiopharmaceutical shipments, 25 mixtures (i.e., gas, liquid and/or solid)
radiopharmaceutical shipments, and 1 gas radiopharmaceutical shipment. (See
Appendix E for a listing of the normal physical form of the radioactive material
in the shipments by year.)

Twenty-seven shipments contained radioactive material in special form;
of these, 11 were industrial radiography gamma cameras, 3 radiopharmaceutical
shipments, 7 industrial devices (i.e. , well logging, etc.), 3 LSA fuel-cycle
shipments, and 3 moisture-density gauges containing radium.

6.
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Thaavaragntotalactivityforthmradioactivematerials,beingtransporteck
by 110 vehicles,was 19.202 curies per shipment. The troopers were not able to')
determine the total radioactive source activity in 3 vehicles; two were radio-
pharmaceuticals in a straight truck and a pick-up, and the other was an industrial
device being transported in a semi-trad.ler. The total radioactive sourcs activity
on each vehicle ranged from 0.1 microcuries to a molybdenum-99 generator of
350 curies. The average gross weight for 4 shipments of LSA radioactive material,
natural uranium, was 32,180 lbs. The graph below indicates the number of stops
and the total radioactive material source activity present per shipment.

TOTAL RADIDACTIVE MATERIAL. SOURCE ACTIVilY IN A SHIPfDT
32 g g ,

, ,
.

1* -

i kkqkkm

h!aalI!
.5 5 2 3 5 6 100 1

CURIES

*No ocurce activity indicated on report form
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The average total Transport Index~-(TI) indicated on shipping papers and/or
determined by the state troopers was 13.15 for 98 surveillance stops, ranging
from 0.1 to 189.8. The other 19 stops involved vehicles transporting either
White I labeled packages or. packages not requiring labels. (See Appendix
F for; a listing .by . year of the TI, and radiation monitoring results.) The
. graph below indicates the freque.ncy distribution of total TI in a shipment and
the number of stops. '
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MONITORING RESULTS

The cab areas of the vehiclee were monitored with the PO-3 ionization
chamber survey instrument. The average result for the norns11y occupied area
within the vehicles was 0.67 mR/hr for all of the vehicles stopped, ranging,

from background to 17.0 mR/hr. There were 3 shipments in which the radiation
levels in the cab area were 11.0, 14.0, and 17.0 mR/hr; all 3 were radiophar-
maceutical shipments where the packages were too close to the cab. Upon proper
separation of the packages, the radiation level was reduced to less than 2.0

.

i

mR/hr. (See Appendix F for a listing by date of the carrier and the radiation
'terpls ' associated with their shipments.J
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Tha s.varega maximum radiation leval ct six fest from tha surfcce of ths'

M vehicle was 1.748 mR/hr for 59 vehicles. The radiation levels ranged f rom back-
I

ground to 18.0 mR/hr. The 18.0 mR/hr radiation level reading was obtained
from a vehicle with a 188.1 total Transport Index. Since the 58 other vehicles
were non-exclusive use, vehicles' six-foot radiation level readings were not
taken. The graph below indicates the number of surveillance stops occurring and
the related maximum exposure rate at six feet from the vehicle's surface.

.

.

!%XIMUM EXPOSURE RATE SIX FEET FROM SURFACE OF VEHICLE,
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DOT NON-COMPLIANCE ITEMS AND EXCEPTIONS

Shipping papers and a shipper's certification were the frequent items
found in non-compliance with DOT regulations, along with an occasional Trans-
port Index omitted from the shipping papers and/or shipping labels. There
were 40 vehicles, 34% of all stops, in which Notices of Apparent Violetion

,

; (NAV) were issued.

j Improper placarding involved 10 vehicles, which were issued NAV warning
citations by the troopers. In these instances, the vehicles either did not'

have the sufficient number of placards or had none at all.
,

A comparison of the last four years surveillance reports indicates a high
correlation of number of NAVs issued to the number of inspections occurring.'

As the number of surveillance stops increased, the number of NAVs proportionately
increased. Thirty-eight percent of the NAVs contained between two and seven

,

separate DOT regulation violations during this contract year.
!

The following data were listed on the Radiation Surveillance Stops Report
j in Appendix A by number, explaining the DOT non-compliance items and unique
; circumstances found during the trooper's investigations:
4

1. Improperly prepared shipping papers (i.e., radioactive material nuclide
not indicated Transport Index of packages missing, chemical and physical

j form of radioactive material not indicated).
n

2. Improperly prepared shipping papers (i.e., radioactive material nuclide
not indicated, Transport Index of packages missing, chemical and physical

form of radioactive material not indicated)

3. Improperly prepared shipping papers (i.e., radioactive material nuclide
not indicated, Transport Index of packages missing, chemical and physical
form of radioactive material not indicated).

4. Shipping papers were not readily available.

5. Radiation level of 17 mR/hr at driver's seat. This was reduced to less than
2 mR/hr by shifting the packsges to the rear of the vehicle.

6. Shipping papers had improper shipping name and quantity of each isotope,
and lacked hazard class. Transport Index, or package label category. Radio-
pharmaceutical packages were not blocked or braced (e.g., when driver opened
rear door, four boxes of Yellow II and III's fell out of the rear onto thei

trooper).

7. Shipping papers were inaccessible (attached to box in rear of van) and
illegible. Total Transport Index for shipment was 57.2 which was in excess
of the 50.0 limit for the type of radiopharmaceutical packages present.

8. No shipping papers available for the industrial radiography gamma camera
source. The radiography camera did not have any Yellow II labels on it nor

'

was the camera properly secured within the vehicle.

11
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1
3

j 9. Propar shipping papars ware not readily available. Tha carrier was stoppsd ;

j after juct receiving radiopharmaceutical packages at one of the cargo
|terminals at O' Hare.

s

10. Vehicle was not placarded while transporting Yellow III radiopharmaceutical
1

i packages. Packages were not blocked and braced. Labels (i.e., Yellow III)

| on empty boxes were not properly defaced. Driver marked the labels with a
markirg pen during the surveillance stop.

I 11. Vehicle was not placarded.

!
12. Overpacks had mixtures of Yellow II, White I, and limited packages in the boxes.-

The shipping labels attached to the overpacks were not properly completed,

(i.e., total curies, total TI, etc.).
3

| >

' 13. Placards displayed on vehicle when only White I packages were being trans-
| ported. This is not in violation with DOT regulations, but if continued and

a vehicle accident would occur, responding personnel to the accident might
;

overreact. Shipping papers did not identify the isotope nor the source
j activity in curies.
|

: 14. Shipping papers did not properly list the name of the radionuclide nor the '
j shipper or consignee. Vehicle was not placarded even though the radioactive

material package had a Yellow III label. The package was surveyed with an
ionization chamber survey instrument and at that time, a White I label was
sufficient.

15. Vehicle was not placarded. Shipper's certification was not on shipping
! ~ papers. Empty packages on the vehicle had Yellow III labels that were not
! defaced.
I

j 16. Radiopharmaceutical packages had Yellow III labels although the Transport
' Index listed on the label and.the Transport Index determined by the trooper

indicated the label should have been Yellow II.
1

17. Radionuclide was not listed on Yellow II label and labels were placed only
; on one side of the package.

! 18. Radioactive material package was not braced and blocked.

19. Vehicle was not placarded when package had a Yellow III label. Package was
overlabeled containing isotopes with a decay half life greater than one

i year, when Transport Index was determined by the trooper to be 0.4, requiring
only a Yellow II label. Improper shipping name on the shipping papers.
The papers were taped to the package, and thus not readily available.

r

Shipping papers were illegible and proper shipping name was not on package.j 20.
; Radiopharmaceuticals were not in a specification container.
|

-

21. Vehicle was not placarded. Package was not braced and blocked. Both'

rear doors on the vehicle open with the package on a skid. f

22. The total Transport Index for the vehicle was 132.3 exceeding a total TI
of 50 for the type of packages present. Packages were overlabeled when
Transport Index.on the Yellow III label was stated to be 0.9 and the trooper
determined it to be 0.5, requiring only a Yellow II label. ,

! 12
i

f
!
,
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23. Vehicle was not placarded. The radiation levels at the driver's seat was
10.0 mR/hr and after shifting the packages, the level was lowered to less
than 2 mR/hr.

24. The total Transport Index was 188.1 exceeding a total TI of 50 for the
type of radiopharmaceutical packages present.

25. No shipping papers; label missing or not properly completed (i.e.,
isotope, activity and TI).

26. No shipping papers; label missing or not properly completed (i.e.,
isotope, activity and TI).

27. Radioactive material packages not secured resulted in one of two radio-
pharmaceutical packages transported by a carrier being lost along the
highway. The lost package was located and recovered by a hazardous material
trooper through the use of his surveillance instruments.

28. Radiation levels were greater than 2 mR/hr in the cab of a vehicle in
addition to 2 placards missing from the vehicle. The radiation level was
11 mR/hr and the driver had already driven uhe vehicle for several hours
making deliveries before the stop occurred. This surveillance stop included
radiopharmaceutical shipments to various hospitals in the northern section
of Illinois and southern parts of Wisconsin. The packages were shifted to
the rear of the vehicle lowering the radiation level to less than 2 mR/hr
in the cab area.

29. A radiopharmaceutical shipment had papers indicating it was an exclusive
use vehicle (see Appendix H) and the total TI was 189.8. The radiation
level was 18 mR/hr at six feet from the vehicle surface and the packages
were not blocked and braced. The total TI exceeds 50 for the type of
radiopharmaceutical packages present.

30. Total TI exceeded 50 fer the type of radiopharmaceutical packages present.

31. A radiopharmaceutical shipment with a total TI of 45.1 was being transported
in a pick-up where the radiation level in the cab area was 14 mR/hr. The
packages were redist.ributed, lowering the radiation level ,to less than 2.0
mR/hr.

32. The shipping papers for an industrial cesium-137 isotope gauge f ailed to list
the source activity in curies.

33. An industrial radiographer failed to have shipping papers in the vehicle,
; and the vehicle's rear placard was missing.

34. A radiopharmaceutical shipment had a total TI of 59.3, exceeding the limit
of 50 even though the vehicle was indicated to be exclusive use. The
radiation level in the van's cab was 3.7 mR/hr with the packages near the
rear of the vehicle. The total TI exceeds 50 for the type of radiopharma-
ceutical packages present.

35. A vehicle transporting an LSA shipment was cited for missing a front
placard. The shipping papers stated that all four placards were present
when leaving the cargo terminal.

13
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36. A radiopharmaceutical shipment had shipping papers which did not list tha
isotope's activity. The shipment was spent molybdenum-99 generators being
returned to the manufacturer.

37. An LSA shipment did not have a " Radioactive - LSA" label on the package.

38. A shipment of two radioactive material industrial devices did not have the
shipping labels indicated on the shipping papers.

39. An LSA radioactive material device shipment did not have a Yellow Il label
on the shipping container. The shipping papers did not contain the fol-
lowing information: (a) proper shipping name, (b) hazard class, (c)
description of the physical form of the radioactive material, and (d)
Transport Index. The carrier also did not have shipping papers for
Class C explosives.

40. An LSA NOS shipment did not have proper shipping papers accompanying
the shipment, listing the proper shipping name and name of the radio-
nuclide.

!
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The following table shows the typical violations found during the four years this surveillance studyhas been performed.

1

i
VIOLATION TYPES t

.

IMPROPERLY
PREPARED CARRIERS TOTAL PERCENT

PACKAGES NOT IMPROPER INACCESSIBLE NO IMPROPER OR Mis 5ING WITH STOPS Sfors
CONTRACT TOTAL BLOCKED AND SHIPPING SHIPPING SHIPPING PACKAGE SHIPPING IMPROPER MULTIPLE WITH WITH
YEAR STOPS BRACED PAPERS PAPERS PAPERS PLACEMENT TI)5O t.AaEts PLACARDING VloLATIONS VIOLATIONS VIOLATIONS

77-78 51 15 2 2 2 16 - 31%
i

[ 73-79 51 5 2 8 6 4 20 3912

79-83 84 33 2 9 1 10 9 13 26 311

|80-81 117 6 13 4 4 3 6 10 10 15 40 341

TOTAL 303 6 46 6 15 6 6 28 27 34 102 341

.

You will note from the above table that as the number of stops incrcused, the types and number of
multiple violations increased.

_--__
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PACKAGE INSPECTION
!

Radiation surveys of radioactive material packages were performed on a limited
basis since such optional data were normally too time consuming given the
constraints (e.g. , work priorities) placed on the troopers. The following
information was obtained from the inspection forms ccmpleted by the troopers..
In all instances, the package being inspected was removed from the vehicle
to a dry shielded area (previously determined radiation levels at background)
where the packages of radiation readings are conducted.

i

Package Surface 3' TI Shipping
Type mR/hr mR/hr Label Isotope Quantity Label

A 2.5 0.3 0.5 Ir-192 30.0C1 II

A 30.0 0.5 0.9 Ir-192 95.0C1 II

A 10.0 0.5 0.8 Ra-226 4.5 mci II

A 10.0 0.5 0.5 Ra-226 4.5 mci II

A 10.0 0.5 1.0 Ra-226 4.5 mci II

A 4.0 0.3 0.4 I-123 80.0 mci II

A 5.0 0.3 0.4 I-131 1.4 mci II

| A 15.0 none 0.3 I-131 1.4 mci II

A 0.8 none 0.1 Mo-99 0.3 mci II

A 1.5 0.1 1.1 Mixed 71.3 mci II

Overpack
A 23.0 1.9 2.9 Mo-99 2.8Ci III

A 19.0 1.0 2.2 Mo-99 2.2Ci III

A 18.0 1.3 2.0 Mo-99 10.8Ci III
"

A 20.0 2.0 2.0 Mo-99 16.6Ci III

A 30.0 2.0 2.9 Mo-99 2.7Ci III

A 48.0 2.5 2.8 Mo-99 2.5Ci III

A 20.0 1.1 1.2 Mo-99 1.0Ci III
; A 20.0 1.2 1.2 Mo-99 1.0Ci III

A 21.0 1.7 1.7 Mo-99 1.5Ci III
,

A 50.0 2.0 2.0 I-131 106.0 mci III'

A 35.0 0.5 0.4 I-131 10.0 mci III

A 15.0 0.5 0.9 P-32 34.0 mci III

A 20.0 1.0 1.2 Ga-67 85.5 mci III

A 19.0 1.3 3.0 Ga-67 258.0 mci III

A 22.0 1.0 1.0 T1-201 156.0 mci III

A 12.0 1.5 2.0 Ir-192 78Ci III

A 10.5 0.3 0.8 Mixed 106.8 mci III

Overpack
A 1.7 0.5 0.7 Mixed 10.3 mci III

Overpack
A 3.8 0.4 10.0 Mixed 0.3 mci III

Overpack
B 24.0 2.6 3.4 Mo-99 350.0Ci III

B 0.1 --- 0.1 Waste 100 mci I

Unknown 1.4 0.1 1.7 I-125 180.0 mci III

Unknown 1.5 0.1 1.0 1-125 160.0 mci III

Unknown 6.0 0.5 0.5 Hg-203 8.0 mci III

1

16

- - _ - _ _ _ _ _



_-

Surface contamination did not exist as a result of the wipes performed during
the package inspections. The package with the largest quantity of radioactive
material in each vehicle was usually the only one inspected.

Ona of the operating policies of the troopers was that any time the vehicle
dri'ver does not have proper shipping papers, or there is an accident involving
a carrier transporting radioactive materials, or excessive radiation levels are
present, package inspection needs to be performed even though the vehicle's trailer
may be sealed.

OBSERVATIONS

The work accomplished during the fourth surveillance contract year indicates
that on the basis of the number of reports submitted by state troopers, the sur-
face transit flow of radioactive materials in this state is low. However, the
0' Hare Airport Surveillance Study indicates the transit flow of radioactive4

materials in this state is significantly higher than indicated by highway sur-
veillance studies. The following equipment observations were noted during this
contract year. One, spare probes, cables, etc. need to be available for replace-
ment of defective components sent in for repairs. During the O' Hare Study, seven
SPA-3 scintillation detectors and one cable used to connect the SPA-3 probe to
the alarming rate meter RM-19, were noted to be defective and were sent to Eberline
Instrument Company for repair. Two, Eberline SPA-3 scintillation probes should
be relocated in the troopers' vehicles from the vehicle dashboard to the backdoor
window removing the obstruction of view caused by the placement up front. Three,
the protective cover (e.g., shock and temperature protective black sponge rubber)
for the SPA-3 probe should be changed to a light colored material eliminating
some of the heat absorption by the probe. Four, the alarming rate meters, RM-19s,
should be modified as follows: (a) eliminate the dependence of meter operation
on battery power (during 4 years,10 batteries have been replaced), (b) alarm
reset and alarm set should be one control allowing an individual to make adjust-
ments with one hand while driving a vehicle, (c) response time for the meter should
be set at 2 second response, (d) pulse height analysis (PHA) ability should be
eliminated as a setting on the rate meter utilizing only gross (CPM) when used
with the scintillation probe, and (e) a heavy duty meter should replace the,

existing meter eliminating breakage due to weather and direction of placement
(i.e., on end facing the driver, or flat on the seat). During 4 years, 12 meters
have been replaced.

RECOMMENDATIONS

The following recommendations are being made to improve the efficiency and
effectiveness of the transportation study for whenever it is reactivated, since
this is the last year for the Illinois contract.

1. A federal agency should offer courses to shippers, carriers, and their
drivers explaining DOT regulations concerning radioactive material
shipments. The troopers stated that the drivers of the vehicles were
not knowledgeable of DOT regulations nor were they versed in the handling;

i of radioactive materials. (For example, two large manufacturers of
radiopharmaceuticals shipped packages with a total TI in excess of
50, claiming the carriers' vehicles were exclusive use, exempting
them from a 50 TI requirement.) The course should be mandatory and at
least two to three days in length, fully covering in detail all regula-

t tions governing radioactive material. This will not remove management's

17
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responsibility of training and supervising their people, but will
allow a driver to be cognizant in deciding whether to accept a shipment
from a shipper if papers are not properly prepared, Transport index
exceeds 50, radiation levels in cab exceed 2 mR/hr etc.

2. A federal agency should develop a specific course on enforcement
and interpretation of radioactive material regulations. Presently
the only course attended by the enforcement personnel is a two week
course conducted in Oklahoma on hazardous materials enforcement which
includes a one day brief session on radioactive materials.

3. The DOT regulations should be revised taking into consideration
the hazardous nature, from a health physics aspect, of low-level
shipments of radioactive material. Gne revision that should be
considered is the establishment of a requirement limiting radiation

levels in the cab areas of all vehicles to 2 mR/hr. The drivers

of vehicles carrying radioactive material shipments are not
considered radiation workert; and so are not regulated, even though,
based on our observation, a significant number of these individuals
receive in excess of 500 millirems in a year.

4. Surveillance of medical radioactive material shipments should be

intensified since the radiation levels in the cab area of the vehicles
have been exceeding 2.0 mR/hr for the non-radiation worker (driver).
Also, 80% of the Notices of Apparent Violation issued at the O' Hare
surveillance study were issued to carriers of radiopharmaceuticals.

5. Strip chart recorders should be utilized that will connect to the
Eberline Model RM-19's with scintillation probes and can be placed near
the O' Hare International Airport area and I-55 br.idge near East St. Louis
as well as other major highways entering the state. This will determine
the exact number of radioactive material shipments traversing the area

on a 24-hour basis.

In summary, the last four years provided baseline data regarding the
surface transportation of radioactive shipments within the state. There were
several accomplishments which resulted from the study,such as carriers providing
better blocking and bracing of packages, the total TI of pack ge shipments being3
below 50 TI limit as indicated on the 12 inspection reports received near the end
of this contract period, and the adoption and enforcement of the USDOT regulations
by the Illinois DOT. The study did verify that most vehicles surveyed had
radiation levels below the DOT limits and that the most frequent violations found

were improper shipping papers, improperly prepared or missing shipping labels on
packages, and improper placarding.

18
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APPENDIX A>

SURVEILLANCE DATA

THE FOLLOWING COMPUTER SORT INDICATES THE SURVEILLANCE ACTIVITY

OCCURRING IN EACH DISTRICT. MOST OF THE SURVEYS DURING SEPTEMBER

WERE AROUND O' HARE AIRPORT AT CHICAGO, ILLIN0IS, BECAUSE OF A SPECIAL

SEVEN DAY STUDY. A MAJORITY OF THE STOPS IN THE DISTRICT WERE AT

WEIGHT SCALES WHERE USUALLY THERE HAS BEEN A HAZARDOUS MATERIAL

TROOPER PRESENT FOR ONE SHIFT DURING THE DAY.
t

!

l

!
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RADIATION SURVEILLANCE STOPS
BY STATE POLICE DISTRICT

PREPARED FOR TRANSPORTAlIDH CONTRACT WITH NRC S DOT DOT NON
SHIPPER QUAN MTRL TOTAL COI: PLY

DISTRICT TROOPER M0llTH LOCATION SilIPPER STATE ISOTOPE QUANTITY UNIT CLASS TI ITEMS *

STERLING PERSON SEP OLD MAHHEIN MEDI PilYSIC IL MIXED 1,046.0 t1CI MED 9.2
STERLING PERSON SEP DLD MANHEIM MALINCKRODT NO MIXED 592.0 MCI MED .0
STERLING PERSON SEP OLD MAHHEIM MALINCKRODT M0 MIXED 3,062.1 MCI MED 15.2 2.200
STERLING PERSON SEP OLD MANHEIM MEDI PHYSIC Il TL201 1,508.1 MCI MED 1.2 2.504A
STERLING PERSON SEP OLD MAllHEIM MALINCKRODT MD M099 5.5 CI MED 6.3
EL Gill t1ASON AUG US412IL173 WESTIllGHOUSE SC U-235 9,840.0 MCI LSA 9.0
ELGIll KARNETT SEP LAWRENCE H.E.N. IL TLIGA 26.0 t1CI MED .2
ELGIti HEllEISE Sir KENT:EDY SQUIBB NJ M03I31 12,489.0 MCI T1ED 10.7 2.506Al
BLUE ISLAND CAREY SEP CLD tlAtIHEIM SEAMAN NUC WI RA-BE 4.5 MCI IND 1.0
BLUE ISLAND CAREY SEP LAWRENCE UNION CARBID NY 11099 10.8 CI MED 2.0 2.506Al
BLUE ISLAND CAREY SEP LAWREllCE EBERIIARDT CA RA-BE 4.5 MCI IND .5
BLUE ISLAND FITCil SEP LAWRENCE H.E.H. Il MIXED 5.6 CI MED 18.6 2.506Al
JOLIET MYERS JAN I80 WB CONAM IL IR-192 78.0 CI IND 1.5
JOLIET MYERS JAN IL 23 MALHKRASQUIB T10 tilXED 27,210.0 MCI MED 59.3 3.393J4
JOLIET STEIBER FEB I80 WB NUC. METALS MA U DEP 720.0 MCI LSA .0 2.504A
JOLIET MYERS FEB 180 WB WESTIllGHOUSE PA USPU 100.0 MCI LSA .1
JOLIET STEIBER MAR 180 WB NEVIS LABS HY CD-60 .1 UCI LSA .0 3.392C8 "t>
JOLIET (1YERS AUG 180 ARGON HAT LB IL PU-239 13.4 CI LSA 6.0 ~U

JOLIET MYERS AUG I80 EXXOH WA U-235 6,920.0 tiCI LSA 23.8 $
JOLIET STEIBER SEP OLD MANHEIM T1ALINCKRODT M0 MIXED 19.0 CI MED 22.1 3.393J4 :2:
JOLIET STEIBER SEP OLD MANHEIM AMERSHAM EH MIXED .0 MCI MED 30.1 2.202Al C8

~
N JOLIET STEIBER SEP OLD MANHEIM MEDI PHYSICS IL MIXED 1,680.0 MCI MED IJ0 . 2 *

JOLIET STEIBER SEP OLD MANHEIM MEDI PilYSIC IL MIXED 14.1 MCI MED 1.7
JOLIET STEIBER SEP OLD MANHEIM MEDI PHYSIC IL MIXED 413.7 MCI MED 2.4 't>

JOLIET STEIBER SEP OLD t1AllHEIM MEDI PHYSICS IL MIXED 140.2 NCI MED 1.7
JOLIET STEIBER SEP OLD 11AllHEIM MEDI PHYSIC IL t1IXED 197.3 MCI f1ED 1.8
JOLIET STEIBER SEP OLD MANilEIN MEDI PHYSIC CA GA-67 507.0 MCI MED 8.2
JOLIET MYERS SEP OLD MAHHEIM UllKil0WN MIXED 5,186.5 MCI MED 1.1 2.504A
JOLIET MYERS SEP OLD MANHEIM Af1ERSilAM IL MIXED 57.1 MCI MED 2.6
JOLIET MYERS SEP OLD t1AHilEIN AMERSHAM IL MIXED 14,349.0 UCI MED .3

JOLIET POMYKALA SEP OLD MAHHEIM ST MARYS WI M099 441.0 MCI MED .2

JOLIET POMYKALA SEP OLD MAHilEIM PITSBURG TES IL IR-192 46.3 CI IND 1,5

JCLIET MYERS SEP OLD MAHHEIf1 PHARMATOPE IL MD-99 527.0 UCI MED-WAS .3

JOLIET MYERS SEP US512 ISO G.E. MORRIS IL MIXED 157.8 MCI WASTE 7.0
JOLIET MYERS OCT US512IL71 MALINCKRODT MO N0tI31 2,606.0 MCI MED 4.9
JOLIET MYERS OCT USS12 ISO RMI CO. 0 11 U DEP 56.0 MCI LSA .1

JOLIET MYERS HOV ISO SUP IND IL IR-192 30.0 CI IND .5

JOLIET (1YERS DEC 180 WB T EL EDYilE HJ MIXED 821.0 MCI WASTE .0

PONTIAC BUSH JUL US242 SCALE C EDISDN MOR IL MIXED 1.0 CI WASTE .0
P0HTIAC BUSli AUG US24 SCALE C EDISON MOR IL MIXED 80,720.0 MCI WASTE .0

P0HTIAC BUSil SEP KElitiEDY PEABODY IL IR192 90.0 CI IND .7 2.403F
P0HTIAC BUSH SEP HIGH2ARMSTR AMERSHAM IL T1IXED 129.3 MCI MED 2.9 2.203
PONTIAC BUSH SEP KENNEDY WB PEABODY TEST IL IR-192 80.0 CI IND .9

ROCK ISLAtID BEIN JAN ISO WB TELEDYHE HY MIXED 457.9 MCI WASTE .0

ROCK ISLAND BEIN FEB 180 C EDISON CDR IL MIXED 16,757.8 MCI WASTE 2.0
ROCK ISLAND BEIH MAR 180 EB EG1G IDAHO ID U235CO 49.6 C1 LSA .3

ROCK ISLAND BEIN MAR ISO EB EDISON CDR I LC MIXED 22,716.8 MCI LSA .1
ROCK ISLAHD BEIll. AUG 174 IOWA ELEC IA MIXED 83.0 MCI WASTE .0

ROCK ISLAND BEIN SEP 180 ARGON HAT LB IL MFP 29,000.0 LBS LSA 1.5

- _ _ _ _ _ _ _ _ _
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RADIATION SURVEILLANCE STOPS
BY STATE POLICE DISTRICT

PREPARED FOR TRANSPORTATIDH CONTRACT WITil HRC 1 DOT
DDT NON

SHIPPER QUAN MTRL TOTAL COMPLYDISTRICT TROOPER MONTH LOCATION SilIPPER STATE ISOTOPE QUANTITY UNIT CLASS TI ITEMS *
ROCK ISLAND BEIN SEP LAHRENCE SQUIBB NJ I-131 1.4 MCI MED .4ROCK ISLAND BEIN OCT ISO H.E.N. MA NIXED 8,192.7 MCI WASTE 15.0ROCK ISLAND BEIN IIOV IL5aM0LINE REESE8 ASSOC IL CS-AM 50.0 MCI IND .1ROCK ISLAND BEIN DEC I80 C EDISON COR IL MIXED 10,449.9 MCI WASTE 6.0ROCK ISLAND BEIN DEC ISO WB H.E. HUC CT MIXED 19,320.0 UCI WASTE .0ROCK ISLAND BEIN DEC I80 WB RADIAC RES fly TC99M 36,447.0 LBS WASTE 4.5PEORIA ASHBY JAN I474 WB QUAD CITY T IA IR-192 58.0 CI IND 1.2 7.817APEORIA ASilBY AUG I74 C EDISON COR IL MIXED 19,832.9 MCI WASTE 32.0PEDRIA ASHBY AUG I74 OMAHA POWER tlB 4,146.0 MCI WASTE .0PEDRIA ASilBY SEP 174 C EDISON COR IL MIXED 8,750.0 MCI WASTE .0PEDRIA ASilBY SEP 174 C EDISON COR IL MIXED 8,750.0 MCI WASTE .0PEDRIA ASilBY SEP KENNEDY DIAG MEDI P tlJ NIXED 7,667.0 MCI MED 57.2 7.817E2PEDRIA ASH 3Y SEP KENNEDY CDP.HING MED MS UNK .0 MCI MED .0 2.502APEORIA ASHBY SEP IL90 CENT. GEO OK CS-137 125.0 MCI IND .2PEORIA BORNEMAN DCT IL116aPOSTI WIS IND WI IR-192 20.0 CI IND .0 2.101PEORIA ASHBY DEC I74 WB MONSANTO OH PU-238 1,820.9 NCI LSA .0SPRINGFIELD MUELLER JAN 155 SB KAY RAY IL CS-137 .0 CI IND 3.0 2.504A 3>SPRINGFIELD MUELLER FEB ISS C EDISON DRE IL MIXED 57,800.0 MCI WASTE 2.6 T
SPRINGFIELD MUELLER MAP. 155 VARIOUS HOSP MD-99 509.9 MCI WAS-MED 4.4 2.203D3 %SPRINGFIELD MUELLER JUti ISS AMERSHAM IL CF-252 27.0 MCI IND 5.0 2SPRINGFIELD MUELLER SEP HIGNS8MT PR AMERSHAM IL MIXED 505.0 MCI MED 4.8 CDro SPRINGFIELD MUELLER SEP HIGNEARMSTR AMERSHAM IL MIXED 3.5 CI MED 6.5 2.203 *-*

* SPRINGFIELD MUELLER OCT H.GRANDEMAC WIS IIID WI IR-192 25.0 CI IND 1.1 2.403CI X
SPRINGFIELD MUELLER DEC IS5 NB MALINCKRODT NO MIXED 112.7 CI MED 189.8 3.393J3 3>URBANA DEBAUll f1AR US368ILI K RAY 3 MAG.IH IL IR8CS 500.0 MCI IND .3 2.203D4
URBAtIA DEBAUN MAR IL121 D. ATLAS IL AM8BE 4.5 CI IND 3.0UPBA!IA DEBAUN MAR IL121 BASIN SURVEY IL AM8BE 3.0 CI IND .7 2.403C
URBANA DEBAUN SEP OLD MANHEIM MEDI PHYSIC Il NA8I23 30.2 MCI MED 1.2
URBANA DEBAUN SEP OLD MANHEIM EBERLIllE HM MIXED .4 NCI LSA .4 2.202A1MARYVILLE STYGAR MAR IL3 GE NUC. CENTR CA XE-133 1.4 CI MED .5
11ARYVI L L E STYGAR SEP LAWRENCE MALINCKRDDT MO I31&TL 250.0 MCI MED 1.0
MARYVILLE STYGAR SEP LAMP.ENCE MALINCKRODT MD I,M08P 106.6 CI MED 132.3 2.401
EFFINGHAM SCHAEFER MAR I70 WB BRUSH WILMAN OH SB124 250.0 MCI IND 2.0
EFFIllGHAM SCHAEFER APR I70 WB WES T IN31:00S E PA MFP 6.224.0 UCI LSA 10.0
EFFINGHAM SCHAEFER JUN RT333MONTRO C 3DISON DRE IL MIXED 4,604.0 MCI WASlE 20.0
EFFINGHAM SCHAEFER JUN I70 KERR-NCGEE OK UF6 3.0 CI LSA 3.0
EFFIllGHAM SCHAEFER JUL I57 DEtIISDN MINE ON U HAT 5.8 CI LSA 5.0
EFFINGHAM SCHAEFER JUL 170 TEXAS HUC TX CS-137 40.0 MCI IND 1.0
EFFINGHAM SCHAEFER AUG I70 NL IND NY U-238 24.2 CI WASTE 20.0
EFFINGHAM SCHAEFER SEP KENNEDY MEDI PHYSIC IL MIXED 25.8 MCI MED 1.3
EFFINGHAM SCHAEFER SEP KEllNEDY AMEP. SHAM EN MIXED 103.2 CI MED 25.8
EFFINGHAM SCHAEFER SEP KENNEDY AMEP. SHAM IL MIXED 1,116.0 MCI MED 4.9
EFFINGHAM SCHAEFER HOV EFINGHAM SQUIBB NJ MD-99 725.0 MCI NED 2.2 7.842
EFFINGHAM SCHAEFEP. NOV IL33aEFINGH DRESSER AT IL CS8AM 20.0 CI IND 10.0
EFFIrlGHAM SCHAEFER DEC 170 EB MALIllCKRODT MD 1131MO 106.2 CI MED 106.2
DUQU0Ill G0FORTH JUN I57 RIO ALGOM UT U HAT 21,667.0 LBS LSA .0 2.203D2
DUQUDIt! GDFORTH JUN 157 EXXON WY U HAT 2.5 CI LSA .0
DUQUDIN G0 FOP.TH JUN 157 DENISON MINE ON U HAT 5.8 CI LSA 5.0
DUQUDIrl G0FORTH JUL 157 SIERP.A ARMY CA U DEP 1,749.3 MCI IND .4
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RADIATION SURVEILLANCE STOPS
BY SIATE POLICE DISTRICT

PREPARED FOR TRAllSPORTATION C0!! TRACT WITH HRC & DOT
DDT fl0H

SHIPPER QUAtt MTRL TOTAL COMPLY
DISTRICT TROOPER N0llTil LOCATION SHIPPER STATE ISOTOPE QUANTITY UllIT CLASS TI ITEMS *

DUQUDIN G0FORTH JUL I57 SCALES DEllISDN MINE OH U llAT 5.8 CI LSA 5.0
DUQUDIN G0FORTH SEP I57 KERR MCGEE NM U HAT 41,605.0 LBS LSA .0 2.203D1
DUQUOIH G0FORTH SEP I57 Il0MESTAKE CA U HAT 11,180.0 MCI LSA 5.8 7.817 E2
DUQUDIN G0 FOP.TH SEP LAWRENCE HEN tlJ MIXED 3,345.0 MCI MED 4.8
DUQUDIll G0FORTH HOV 157 UllITED HUC flM U HAT 10,140.0 MCI LSA .0

MACOMB AllDREWS SEP LAWRENCE UNIGH CARB NY I-131 1,149.0 MCI MED 2.8
MACOMB ANDREWS SEP LAWRENCE AMERSHAM EN MIXED 860.0 MCI MED 3.2 2.201A2
DAKBROOK GOMORA APR I-5 WB PLAZ PROD. TOOL CO IL UHK 200.0 UCI LSA 1.3 2. 2 0.'' A l
OAKBROOK GOMORA SEP KENNEDY PEABODY TEST IL IR-192 95.0 CI IND 1.3 7.617A
OAKBROOK GOMORA SEP KENNEDY AMERSHAM IL NA-22 5.4- MCI MED 5.3
OAKBROOK GOMORA SEP 15 PLAZA 51 SUP IND IL IR-192 33.0 CI IHD 1.3 7.817A
ROCKFORD JOHHSON SEP LAWRENCE WMU MI RA-DE 4.5 MCI IND .5 7.842D
ROCKFORD JOHHSON SEP LAWREllCE ROLO-U OF M0 M0 MO-99 350.0 CI MED 2.4 2.506Al
ROCKFORD JOHHSON SEP LAWREllCE VARIOUS MIXED 20.2 CI NED 2.6
ROCKFORD JOHHSON SEP LAWRENCE UNIDH CARB NY MD-99 16.6 CI MED 2.0
ROCKFORD JOHHSOH SEP HIGHtMT PRS MALINCKRODT M0 MIXED 114.8 CI MED 188.1 3.393J4
P,0CKFORD JOHHSON HOV US20&I90 AMF CARMI IL IR-192 3.2 CI IND 2.0 >
ROCKFORD JOHHSON HOV IL262AV0H H.E.H. MA MIXED 15.0 CI MED 50.0 2.504 T

ROCKFORD JOHilSON DEC US203PEC RD H.E.H. MA M099 55.4 CI MED 45.1 3.393J4 M
:2:

$
>

*49 CFR 17 Section Violation.

(i.e. 49 CFR 172.203(d)(1) is 2.2 0 3 D 1

;

- _ - - -



- - _____. . - - - _ - - _ _ _ _ _ _ _ _ _ _ . ._ . _ . _ . --. ._ _ .- _- .-. _. ._.. . ._

.

i

1

1

,

RADIOACTIVE MATERIAL MOVEMENT

Avg. Weight
Total Total Activity (Ci) Avg. Activity Per Total Weight Weight. Per Shipment

No. Stops No. Stops Activity Shipment (C1) No. Stops (Ibs) (1bs) g
"JMedical * 49 49 1149.52 23.46 2:

3Of Limited ** 1 1 .000527 .00053 X

Waste (LSA) 19 18 247.251 13.736 1 36,447 36,447
3>

Fuel Cycle (LSA) 23 20 126.706 6.335 3 92,272 30.757
. Industrial * 25 25 588.753 23.55
!

!

j *0ne medical shipment and one industrial shipment aid not have quantities listed.

C* Limited packages were not inspected due to other priorities.,

,

- - _. ,.
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RADIATION SURVE1LLANCE STOPS
PREPARED FOR IRANSPORTATION CONTRACT WITN NRC 1 DOT

NO. DESTIN C31 p CM
CUAN PACK TOTAL ATION VEHICLE PACKACE* SN!P PROP CCMPLY

CATE ROUTE 0151RICT CARRIER 15C10PE QUANTITY bHIT INSPEC 11 STATE TYFE PLACE FAFR PLAC ITEMS
6/0 9/10 RT 3 32MCM!RO EFFINGH AM NITMAN NUC MIXED 4,604.0 MCI 20.0 SC SEMI MID CENT YES YES
6/13/E0 155 SPRINGFIELD CON 50L FRI. CF-252 27.0 MCI 5.0 TX CLL.ODIT MID REAR YES YES
6/19/55 157 DUCUDIN YELLOW FRT. U HAT 21,667.0 LOS .0 IL SEH1 ALL YE5 YE5 (1)
6/23/80 157 CUCU0IN TRI SIATE U NAT 2.5 C1 .0 IL 5EMI ALL YES YES
6/20/83 157 DUCUDIN ELIOT LAKE FAT U HAT 5.8 CI 5.0 IL SEMI ALL YES YES
S/25/80 170 EFFINGHAM TRI STATE UF6 3.0 C1 3.0 ON SEMI F28REARMID YES YE5
7/17/23 157 CUQUDIN BACCE1T TRAN U DEP 1,749.3 MCI .4 NC SEMI ALL YES YE5
7/23/80 U52425C ALE PONTIAC N11 MAN NUC MIXED 1.0 C1 .0 SC SEMI MID CENT YE5 YE5 (2)
7/22/C0 157 SCALES DUCUDIN ELIOT LAKE FRT U HAT 5.8 CI 5.0 IL SEMI ALL YES YES
7/25/80 157 EFFINGHAM ELIOT LAKE FRT U HAT 5.8 CI 3 5.0 IL SEMI ALL YES YES
7/28/40 173 EFFINGHAM LEEMAY FRI. C5-137 40.0 MCI 1.0 PA C5L.80TT HID REAR YES YES
8/12/CD 174 ROCK ISL AND HITMAN NUC MIXED 23.0 NCI 1 .0 SC SEH! MIDDLg YES YES
E/13/83 U54121L175 ELCIN C8N TRANS. U-235 9.860.0 MCI 9.0 It SEMI MID CLNT YES YES
8/13/E0 114 PEORIA N11 MAN NUC MIXED 19.832.9 MCI 32.0 SC SEMI MID CENT YES YES
t/22/30 172 EFFINCEAM NL INDUSTRIES U-235 24.2 CI 20.0 WA SEMI ALL YES YES
E/22/E0 139 JOLIET TRI STATE PU-239 13.4 C1 6.0 ID SEMI ALL YES YES
t/23/83 130 JOL I ET TRI STATE U-235 6,120.0 MCI 28.8 NJ SEMI ALL YES YES
8/25/00 U524 SCALE FONilAC MCCORMACK TRAN NIXED 89.720.0 MCI 1 .0 SC SEMI NID CENT YES YE5 3D*

t/27/80 174 PEDRIA CHEM NUC 4,146.0 NCI .0 SC SEMI ALL YES YE5 ~I3

1/03/E3 157 DUQUDIN ARK. DEST FRT U HAT 41.605.0 LB5 .0 IL SEMI ALL YE5 YES (3) ~CI
[T19/03/83 157 DU3UO1H ARC. BEST FRT U HAT 11,180.0 MCI 5.8 IL SEMI ALL YE5 YES (4)

1/03/80 174 PEORIA CHEM NUC MIXED 8.750.0 NCI .0 SC SEMI TR&REARCEN YES YES ~2:y

9/03/50 174 PECRIA CHEM NUC MIXED 8.750.0 MCI .0 SC SEMI FR8REACMID YES YE5 CU
po
43 1/12/E0 1&O ROCK ISLAND TRI STATE MFP 29,000.0 LOS 1.5 ID SEMI ALL YES TES **

9/13/50 CLD MANNE!M JOL1ET CA5PER50N MIXED 19.0 C1 22.1 IL PICK-UP NIDELEFT YE5 YE5 (5) ><
1/13/80 OLD MANNEIM J0LIET PRIVATE COUR MIXED .0 MCI 30.1 IL ST. TRUCK ALL YES YES (6)
1/14/C0 DLD MANHEIM STERLING PRIVATE COUR MIXED 1,046.0 MCI 2 1.2 VAN MID 8 REAR YES YES 3>
9/14/13 GLD MANNEIN JOLIEI PRIVATE CCut MIXED 1.660,0 MCI 3 10.2 VAN REAR YES YES
5/14/tt KENNEDY PEDRIA PRIVATE COUR MIXED 7.667.0 MCI 57.2 IL VAN L8MID REAR YES YES (7)
1/15/ES KENNE3Y CAK5R00K PEASODY TEST IR-192 95.0 C1 1.3 IL PICK-UP NID RIGHT YES NO (g)
9/15/E0 OL D MANHEIM ST ERLING CA5 PERSON MIXED 592.0 MCI .0 IL VAN REAR LEFT YE5 YES
9/15/85 t akRENCE ELGIN PURotATOR TLtG4 24 0 MCI 5 #2 1A VAN REAR LEFT YE5 N/A
9/15/CD CL 3 MANHEIM STERLIN5 CASPER 50N MIXED 3.062.1 MCI 2 15.2 MO VAN REAR YES YE5 (9)
1/15/58 HIGN!!MT PR SrRINCFIELD PRIVATE COUR MIXED 505.0 NCI 1 4.8 ST.fRUCK REAR YES YE5
1/15/E0 OL D FANHEIN STERLING CA5PER50N TL201 1.508.1 MCI 1.2 MO VAN REAR YES NO (10)
9715/80 OL D MA*:NEIN JCL IE T PRIVATE COUR MIXED 14.1 MCI 3 1.7 VAN REAR YES N/A
5/15/20 KENNEDY ELGIN PARKSICE MOTOR Mot 131 12.489.0 MCI 2 10.7 It AUTO REAR YE5 NO (11)
9/16/20 G6 D MAN 4EIM BLUE Ist AND A A A C ART AGE RA-5E 4.5 MCI 1 1.0 W1 SEMI NID RICHT YES N/A
$/16/83 KENHi3f DAKE200C PRIVATE COUR NA-22 5.4 MCI 5.3 VAN REAR CENT YES YES
6/15/L: HIGNZ ARMSTR SPRINGFIELD PRIV ATE COUR NIXED 3.5 C1 1 6.5 ST. TRUCK REAR YES YES (12)
1/16/20 OL L MANNE!M JULIET PRIVATE COUR MIXED 413.7 NCI 2.4 VAN REAR YE5 N/A
9/It/20 CLD MASMEIN J0LIET PRIVATE COUR HIXED 140.2 NCI 1.7 VAN REAR MIDAR YES N/A
9/16/83 CL D MANNE1M Jc LIET FRIVATE COUR MIXED 197.3 MCI 1 1.8 VAN REAR YE5 N/A
1/15/83 Lat:RENCE DUQUDIN PRIVAIE COUR NIXED 3,345.0 MCI 4.8 IL Si.1 RUCK L HIDtREAR YES YES
9/16/40 EINNEDY PEDRIA PARKSIDE MOTOR UNK .0 MCI .0 IN PICK-UP FRONT R YE5 NO (13)
t/15/50 OL D MANNEIN JDLIET PRIVA1E COUR GA-67 507.0 MCI 3 8.2 IL VAN REAR YES YES
9/16/80 OL D MANHEIM JOLIET FEDERAL EXP MIXED 5.186.5 MCI 1.1 51. TRUCK R8MID MID YE5 NO (14)
9/15/80 OLD MANNE1M ST ERLING CA5 PERSON (1099 5.5 CI 6.3 VAN H1DDLE YE5 YE5
9/17/10 CLD MANNEIN URL AN A PRIVATE COUR NAtI23 30.2 MCI 1.2 VAN REAR TE5 YES
5/17/33 LAM 2ENCE ELUE ISLAND PHARM 0f0PE M099 10.8 CI 1" 2.0 It AUTO REAR CENT YES NO (15)
9/17/80 LAutENCE ROCK ISLAND PARK 51DE MOTOR I-131 1.4 NCI 1 .4 IL AUTO REAR CENT YE5 YES
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R ADI ATI0tt $URVEILL ANCC STOPS
PREPARED FOR 1RAIISPORIA110H COMIRACT WITH HRC 1 DDT

NO. DCSIIH Dn1 HOH
Q U Ati PACK TOTAL A110H V CitlCL E PACKAGE * 5Hir PRO? ConPtvPAIE ROUTE DISTRICT CARPI [R IS010PE QUAHillY UNIT InsPtc TI STATE TYPC PLACC PAPR PsAC I l f 7*.9/17/I3 ntD MANNEIN J0LIET AIR 30R'd FRi N!XED 57.1 MCI 2.6 St. TRUCK N!cDLE DES YESt/17/8: HION& ARM 11R PCHTIAC PRIVA1E CouR NIXED 129.3 NCI I 2.9 HJ Si.1 RUCK REAR RIGHT YC5 YE5 (16)9/17/85 KLSNE0Y EFFINCHAN PRIVATE CCUR MIXED 25.8 MCI 1.5 FA VAN REAP. YES YESS/17/50 LEl:NEDY PCHTIAC PEABODY TEST IR192 10.0 CI 1 .7 IL PICE-UP MID RIGHT YES YE5 (17)1/17/33 L&;; PENCE MARYv!LLE CA5 PERSON 131&TL 250.0 NCI 5 1.0 VAN MICEREAR L YES YE51/13/23 LA2PJhCE ELUE ISL AND FEDERAL EXP RA-5E 4.5 MOI 1 .5 WI ST.fRUCK REAR CENT YES N/A9/18/E3 L JRRENCE RCCKFORD KNS AIR FRI RA-BE 4.5 NCI 1 .5 W1 SEMI REAR CEHf YE5 H/A (13)$/IE/80 OtD MANHEIM J0ilET *AIREORN FRf MIXED 14.349.0 UCI .3 51.1 RUCK REAR RIGHT YES H/A1/IE/8; OL D r.iNHEIN UR3 aH A BIT INC. NIXED .4 MCI 1 4 IL ST. TRUCK HID RIGHT YE5 HD (19)S/l /Z& AENNEDY EFFINGHan PRIVATE COUR MIXED 103.2 CI 25.2 IL ST.1 RUCK REIR YE5 YC59/IE/59 OL D MINHEIN JOL IET CL5PER50H N099 441.0 MCI 1 .2 MO V A14 REAR LEFT YES H/Ai/1t/E3 LAUREt:CE MACOMS PRIVATE COUR I-131 1.149.0 NCI 2.8 IL VAN REAR CCUT YF5 YES1/1!/00 KENidCY WB PONi2AC PEABODY TEST IR-192 80.0 CI .9 IL PICE-UP NID RIGHT YE5 YES1/19/E3 LA.M!NCE ROCKFORD FEDERLL EXP NIXED 20.2 C1 2.6 ST. TRUCK MID LEFT YES YES9/11/E3 L ausiNCE ROCKF0CD PNan:OiGFE no-19 15.6 CI I 2.0 IL AUTO REAR CENT YE5 YE51/15/13 GLD r:NMEIN JOLIET UN11ED AIR MD-19 527.0 UCI 2 .3 Yo 51.iRUCK I;ID L EF T YES YES1/li/L t f.iS? i3Y EFFINGHAM PRIVAIE COUR MIXED 1.116.0 NCI 5 4.9 OH VAN REAR YES YES9/IS/C3 L U?!NCE I:ACCM5 FRIVATE COUR MIXED E60.0 MCI 7 3.2 IL VAN REAR YES

YE5 (21))
209/;1/t: L ':*N;E RC KFCRD AIR COL *R M0-99 350.0 CI 2.4 IL SEMI FRONT R YE5

4
UD (1/15/* : CLD *t:111M JOLIET FEPERAL E1P IR-112 46.3 CI 2 1.5 LA VAN MID MID YES TE51/:*/: L : ar ".; E MARYVILLE Ca5rER501 1.MOIP 106.6 C1 1 132.3 51. TRUCK ALL YE5 YES (22)9/2*/ZI tu **N;E 2LJE ISLAND CCNTRACT COUR MIXCD 5.6 Cl 1 18.6 1 Auto MIDDLE Yts N3 t'3)1/2:/ J t:~t3M7 PR5 E00EFORD CA5FER53H F:1XED 114.8 CI 2 153.1 51.iRUCK ALL YES YE5 ()4) ]D>*/04/Z: L53111&D JULIET TRI SitiE HIXED 157.8 MCI 7.0 NV SEMI ALL YES Y5 901/25/ 3 Itt3 PCotlA CENTURY GEO. C5-137 125.0 NCI .2 ST. TRUCK REAR RfCNT YE5 YE5 E}9/23/2: I5 FL12A51 C A t:520CK SLP.IND.X-RAY IR-192 33.0 C1 1.8 IL PICK-UP KEAR LEFT HD YES (25) rrtIJ/02/E 3 N.CRANC2MIC STRINGFIELD Ul5.IND. TEST IR-112 25.0 CI 1.1 PICK-UP REAR RICHT YES YE5 (26) ;Z13/17/t: !!D R2CK ISLAND 1RI siATE NIXED 8.192.7 MCI 15.0 NW SCHI AtL Y!5 YES tg1;/19/:2 01512IL71 JCLIET CASPER 50H MotI51 2.606.0 MCI 5 4.9 IL VAN REAR MIDtP. YE5 YE5

$$ 10/20/30 IL1162P0511 PEDRIA Wi$.IHD. TEST IR-192 20.0 CI .9 PICK-UP REAR RIGHT H0 Y[5 (27) ><
._.

10/31/50 US513 ISO JOLIET RYDCR RAtlGLK U D[P 54.0 t'C I .1 CA SEnt ALL TC5 105II/03/&O ISO JULIET SUP.IND.X-RAY IR-192 30.0 CI 1 .5 PICK-UP REAR CCHT YES YE5 3:n18/06/30 It%3 MOLINE ROCK ISLAND REESEIA550C C5- Art 50.0 HCI .I IL PICK-UP CAB AREA YC5 ll/ A11/10/E0 leINGHAM EFFIttCHan ASSOC. COUR MO-99 725.0 11CI 2.2 IL VAH REAR LEFT YES YES (28)I I /12/F. 0 It 332CFINGil EFFINGilAN DRESSER ATLAS C51AN 20.0 CI 10.0 IL 5T.1 RUCK REAR CENT YES YESII/13/80 157 DUQUDIN I tWI A N NLT FRT U HAT 10.140.0 MCI .0 IL S Ell! ALL YES YES11/20/50 0520tI90 FOCKFORD AMF TUB 05 COPE IR-192 3, 2 CI 2.0 IL ST.iRUCK REAR CENT YL5 YC511/30/80 I L 26 2 AVoll ROCKFORD COHIRACT COUR N!XCD 15.0 CI 50.0 IL PICK-UP ALL YE5 00 (29)12/04/80 130 ROCK ISLAND HACKE TRK. NIXCD 10.449.9 NCI 6.0 5C SENI NID CCHT Y[5 YE512/07/LO I a o 'un JOLIET TRI STAIE NIXED 821.0 NCI .0 14 SEMI ALL YES YE512/10/30 174 MB PCORIA P.I.E. ru-238 1.820.9 HCI .0 iV S Litt ALL YES YL512/2C/C0 155 H3 SPRINCFIELD CA5PER50H NIXED !!2.7 Cl 189.8 ST.IRUCK ALL YES Yt5 (3U)12/25/20 170 LO [FFlHCHAN CASPER 50N Il31NO 106.2 C1 106.2 HY SENI AI.L YES YES12/23/80 U$20tPEC RD ROCKFORD CONTRACT COUR 11099 55.4 CI 45.1 PICK-UP NID & REAR YC5 YES (31)32/31/30 140 MB ROCK ISLAND TRI STATE NIXED 19.320.0 UCI .0 NA SElt! ALL Y[5 YC512/31/80 150 un ROCK ISLAttD 1RI STATE I C 9 9.1 36.447.0 LB5 4.5 WA SEN! ALL YES YES1/05/81 180 MB JOLICI CONAN IR-192 78.0 CI 1 1.5 PICK-UP NID RIGHT YE5 YES1/08/81 330 WS ROCK !$ LAND TRI STATE NIXED 457.9 tic t .0 WA SEMI ALL YES YE51/23/31 155 58 SPRINGFIELD OR5CHELH BR TR C5-137 0 Cl 3.0 ILO SEN! MID CENT YE5 YL5 (321/29/31 I474 US PEORIA QUAD CITY TEST IR-112 58.8 CI 1.2 PICK +UP REAR LEFT Ho YE5 (331/31/21 IL 23 JOLIET CASPER 50H NIXED 27.210.0 NCI 59.3 VAN ALL YES Y!* (332/05/81 ISO UA JOLIET RYDER RAf8GER U DCP 720.0 NCI .0 WA SENI ALL YE5 YL5 L3)2/09/El ILO US JOLIET TRI STATE USPU 100.0 t1C I 1 .1 WA 5ENI CENT-REAR YE5 YES2/25/81 ICO ROCK ISLAND HACKE TRK. IIIXED 16.757.8 NCI 2.0 SC SCtli NID Celli YES YES2/26/81 155 SPRINGFIELD HACKE 1RK. NIXED 57.800.0 MCI 2.6 5C SENI NID CCHT YE5 YES3/05/81 500 (8 POCK ISLAND TRI STATE U235C0 49.6 CI .3 PA SEMI MID CCHT YES YC53/C6/31 155 SPRINGFIELD CA5PER50H NO-99 509.9 NCI 4.4 NO ST.iRUCK L&R RF.AR Yt5 YES 36)3/12/81 ISO W8 JOLIET CRDWH 1RK CD-40 .1 UCI 1 .0 It stNI ALL YL5 Yts
J8))}?3/12/31 LM. 36 & l L 1 URSAHA RYDTR 1RK IR8CS 500.0 DCI .3 LA SEH1 RIGHT REAR YE5 YE53/17/88 IL3 flARYVILLE FEDLRAL EXP XC-133 1.4 CI .5 NO VAN R[AR RIGHT YL5 H/A3/19/81 ILI21 URPAHA DRESER ATLAS AN80E 4.5 CI 3.0 IL ST.1 RUCK RCAR CENT YES Yt31/19/81 IL121 URBANA BASIN SURVEY Af tt BE 3.0 CI .7 IL ST.IRUCK REAR CCHT YL5 Yts (39)3/23/31 1*0 EB ROCK 15 LAND llCCORNACK 1RAN NIXED 22.716.8 NCI .1 SC SENI ALL YC5 Yts3/26/81 170 W3 EFFINGHAN YCLLOW FNT. 5R124 250.0 tic I 2.0 CO SENI RIGHT RCAR YES YE54/05/G1 170 WS E F F INGH Att it! COUNIRY C NFP 4.224.0 UCI 10.0 CA SLMI HID RIGHT YES YES4/14/31 1-5 W8 PLAZ OAKBROOK SE$f IRAN UHK 200.0 UCI 1.3 IL S till MIDDLE YES YES (40)



APPENDIX A
' '

* Package Placement: The following diagrams appear on the state trooper's re- i

port form. The trooper marks the respective blocks on the drawing indicating
the placement of radioactive material shipments. Whenever the package placement I

Iis stated on the above surveillance stops to be "all", the entire area was
occupied, except the cab or driver's position. Most semi-trailer vehicles
transporting LSA material were using the entire trailer area.
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LOCATION OF RADI0 ACTIVE MATERIAL SHIPMENTS
BY CARRIER

PREPARED FOR TRANSPORTATION CONTRACT WITH HRC & DOT
DDT NON

CARRIER SHIPPER MTRL QUAH TOTAL COMPLYDATE HOUR LOCATION NAME SHIPPER STATE CLASS ISOTOPE QUANTITY UNIT TI ITEMS

9/16/80 0115 OLD MANHEIM AAA CARTAGE SEAMAN NUC WI IND RA-BE 4.5 MCI 1.09/18/80 1725 OLD MAHHEIM AIRBORN FRT AMERSHAM IL MED MIXED 14,349.0 UCI .39/19/80 0740 LAURENCE AIR COUR ROLO-U OF M0 M0 MED MO-99 350.0 CI 2.4 (Yes)9/17/80 1804 OLD MAHHEIM AIRBORN FRT AMERSHAM IL MED MIXED 57.1 MCI 2.69/18/80 1145 OLD MANHEIM BIT INC. EBERLINE NM LSA MIXED .4 MCI .4 (Yes)9/13/80 1400 OLD MANHEIM CASPERSON MALINCKRODT M0 MED MIXED 19.0 CI 22.1 Yesi9/15/80 1715 OLD MAHHEIM CASPERSON MEDI PHYSIC IL MED TL201 1,508.1 MCI 1.2 Yes)9/15/80 1800 OLD MANHEIM CASPERSON MALINCKRODT M0 MED- MIXED 3,062.1 MCI 15.2 Yes?
9/15/80 2320 OLD MAHHEIM CASPERSON MALINCKRODT MD MED MIXED 592.0 MCI .0
9/16/80 2215 OLD MAHHEIM CASPERSON MALINCKRODT M0 MED M099 5.5 CI 6.39/17/80 2220 LAURENCE CASPERSON MALINCKRODT NO MED I311TL 250.0 NCI 1.0
9/13/80 0855 OLD MAHHEIM CASPERSON ST MARYS WI MED M099 441.0 MCI .29/19/80 1700 LAURENCE CASPERSON MALINCKRODT MO 'MED I,MORP 106.6 e7 132.3 Yes
9/20/80 0750 HIGN8MT PRS CASPERSON MALINCKRODT M0 MED MIXED 114.8 CI 188.1 Yes
9/20/80 0215 LAURENCE CONTRACT COUR H.E.H. IL MED MIXED 5.6 CI 18.6 Yes
9/16/80 2320 OLD MAHHEIM FEDERAL EXP UHKHOWN MED MIXED 5,186.5 MCI 1.1 Yes9/18/80 0610 LAURENCE FEDERAL EXP EBERHARDT CA IND RA-BE 4.5 MCI .5 %$9/19/80 0550 LAWRENCE FEDERAL EXP VARIOUS MED MIXED 20.2 CI 2.6 no9/19/80 2305 OLD MAHHEIM FEDERAL EXP PITSBURG TES IL IND IR-192 46.3 CI 1.5 D1
9/18/80 0350 LANRENCE KHS AIR FRT WMU MI IND RA-BE 4.5 MCI .5 (Yes) LE

na 9/16/80 0500 KEHHEDY PARKSIDE MOTOR SQUIBB HJ MED N08I31 12,489.0 MCI 10.7 (Yes) C3N 9/16/80 1000 KENNEDY PARKSIDE MOTOR CORNING MED MS MED UNK .0 MCI .0 (Yes) ><9/17/80 0500 LAWRENCE PARKSIDE MOTOR SQUIBB NJ MED I-131 1.4 MCI .49/15/80 1055 KENNEDY PEABODY TEST PEABODY TEST IL IND IR-192 95.0 CI 1.3 (Yes) 3>
9/17/80 2320 KENNEDY PEABODY TEST PEABODY IL IND IR192 90.0 CI .7 (Yes)9/18/80 1733 KENNEDY WB PEABODY TEST PEABODY TEST IL IND IR-192 80.0 CI .99/17/80 0420 LAWRENCE PHARM 0 TOPE UNION CARBID HY MED N099 10.8 CI 2.0 (Yes)9/19/80 0440 LAURENCE PHARM 0 TOPE UNION CARB NY MED MO-99 16.6 CI 2.0
9/13/80 1202 OLD MAHHEIM PRIVATE COUR AMERSHAM EH MED MIXED .0 MCI 30.1 (Yes)9/14/80 0905 KENNEDY PRIVATE COUR DIAG MEDI P NJ MED MIXED 7,667.0 MCI 57.2 (Yes)
9/14/80 1400 OLD MAHHEIM PRIVATE COUR MEDI PHYSICS IL MED MIXED 1,680.0 MCI 10.2
9/14/80 1637 OLD MANHEIM PRIVATE COUR MEDI PHYSIC IL MED MIXED 1,046.0 MCI 9.2
9/15/80 1418 OLD MANHEIM PRIVATE COUR MEDI PHYSIC IL MED MIXED 14.1 MCI 1.7
9/15/80 1725 HIGHSIMT PR PRIVATE COUR AMERSHAM IL MED MIXED 505.0 MCI 4.8
9/16/80 1000 OLD MANHEIM PRIVATE COUR MEDI PHYSIC CA NED GA-67 507.0 MCI 8.2
9/16/80 1130 LAURENCE PRIVATE COUR NEN NJ MED MIXED 3,345.0 MCI 4.8
9/16/80 1319 OLD MANHEIM PRIVATE COUR MEDI PHYSIC IL MED MIXED 197.3 MCI 1.8
9/16/80 1405 OLD MANHEIM PRIVATE COUR MEDI PHYSICS IL MED MIXED 140.2 MCI 1.7
9/16/80 1442 OLD MAHHEIN PRIVATE COUR MEDI PHYSIC IL MED MIXED 413.7 MCI 2.4
9/16/80 1725 HIGNSARMSTR PRIVATE COUR AMERSHAM IL MED MIXED 3.5 CI 6.5 (Yes)9/16/80 2040 KENNEDY PRIVATE COUR AMERSHAM IL MED NA-22 5.4 MCI 5.3
9/17/80 1235 OLD MAHHEIM PRIVATE COUR MEDI PHYSIC IL MED NA&I23 30.2 MCI 1.2
9/17/80 1350 KENHEDY PRIVATE COUR MEDI PHYSIC IL MED MIXED 25.8 MCI 1.3
9/17/80 1721 HIGN&ARMSTR PRIVATE COUR AMERSHAM IL MED MIXED 129.3 MCI 2.9 (Yes)
9/18/80 0935 KENNEDY PRIVATE COUR AMERSHAM EN MED MIXED 103.2 CI 25.8
9/18/80 2304 LAURENCE PRIVATE COUR UNIGH CARB NY MED I-131 1,149.0 MCI 2.8
9/19/80 0904 LAURENCE PRIVATE COUR AMERSHAM EN MED MIXED 860.0 MCI 3.2 (Yes)9/19/80 1330 KEHHEDY PRIVATE COUR AMERSHAM IL MED MIXED 1,116.0 MCI 4.9
9/15/80 1910 LAWRENCE PUROLATOR H.E.N. IL MED TL&GA 26.0 MCI .2
9/19/80 1640 OLD MANHEIM UNITED AIR PHARMATOPE IL MED-WAS MD-99 527.0 UCI .3
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RADICACTIVE MATERIAL SHIPMENTS
SY CARRIER AND SHIPPER

PREPARED FOR TRANSPORTAi!OH CONTRACT WITH NRC 8 DOT
,

1

DOT 11011
NI'I

CARRIER CARRIER SHIPPER CONSIGNEE tilRL GUAN TOTAL
HAME STAIE SHIFFER STATE CONSIGNEE STATE CLAS5 ISOTOPE SUANTITY UNIT il DATE ITEMS

I AAA CARIACE WI Str.f1AN HUC WI SEArtAN NUC WI IND RA-SE 4.5 MCI 1.0 -9/16/80
AIR 00RH FRI WA Ar1ER5HAtt IL VARIOUS ttE D MIXED 14.349.0 UCI .3 9/18/80

| Af1F IUB05 COPE IL ANF CARMI IL VARIOUS IL IND IR-192 - 3.2 C1 2.0 11/20/80
1 ARK. OEST FRI IL HONE 5TAKE CA ALLIED CHEM IL L5A U NAT 11.180.0 MCI 5.8 9/03/80fYesp
i ARK. 8051 FRT IL KERR MCGEE Nt1 ALLIED CHEM IL LSA U HAT 41.605.0 LBS .0- 9/03/80 f

Yes|
i

11/10/80(Yess! ASSOC. COUR tt0 SQUlte NJ ST. ANTHONY IL F1E D MO-99 725.0 MCI 2.2 Tes |

AIR COUR M3 ROLO-U OF MO t10 ftEDI PHYSIC IL MED F10- 9 9 350.0 CI - 2.4 9/19/80 L
,

]
AIR 00RH FRT WA AMERSHAM IL VARICUS NED ttlXED 57.1 MCI 2.6 9/17/80
SACGEIT IRAN AL SIERRA ARMY CA BKAH NC IND U DEP 1.749.3 NCI 4 7/17/80

i

1 SASIN SURVEY IL SASIN SURVEY IL VAtt0US IL IND AM40E 3.0 CI .7 3/19/81 Yes M
SEST TRAN IL PROD. IDOL CO IL FERNI LAS IL LSA UNK 200.8 UCI 1.3 4/14/81 Yes
SII INC. IL ESERLINE Nt1 C EDISON LAS IL LSA tilX E D .4 MCI .4 9/14/80 Yes T4

T
CIH TRANS TX WE5flHCHOUSE SC C EDISON Zie IL LSA U-235 9.840.0 MC1 9.0 8/13/88

| CA5PER50tl it ilAL INCERODi MO WARIOUS IL MED MIXED 19.0 CI 22.1 9/13/80 (Yes) M
CASPER 50N IL #1 AL INCKRODT F10 VARIOUS IL MED MIXED 592.0 t1CI .0 9/15/40 2

4

CASPER 50H IL P1ALINCKRODT MO tt A L INCE RODi M0 MED ti!XED 3.062.1 MCI 15.2 9/15r80 (Yes) C3
' N CASPER 50N IL MALINCKRODT MO VARIOUS ttE D P1099 5.5 CI 6.3 9/16/80 -,

CD CASPER 50N IL F1ALINCKRODT NO WARIDUS MED 13181L 250.0 MCI 1.0 9/17/30 |><
CA5PER50H IL MALINCKRODT t:0 VARIOUS ttE D 1.tt04 P 106.6 C1 132.3 9/19/80 (Yes)
CA5PER50H IL MAllHCKRODT NO VARIOUS MED MIXED !!4.8 C1 188.1 9/20/80 (Yes) Jcp

j CASPER 50H IL MALINCKRODT NO VARIOUS NOSP IL NED N08I31 2.606.0 MCI 4.9 10/19/80
,

' CA5PER50ft IL ttALINCKRODi F10 VARIOUS MED titXED !!2.7 CI 189.8 12/20/88 (Yes)
{

CA5PER50H IL MALINCERODT MO ttED DEL SER MY MED Il3 lite 106.2 CI 106.2 12/26/80
- CASPER $0H IL MALMER850UIS MO VARIOUS MED MIXED 27.210.0 MCI 59.3 1/31/81 (Yes)

CA5PER50tl IL ttEDI PHYSIC IL MALINCER0OT MO ttE D TL201 1.508.1 NCI 1.2 9/15/80 (Yes)
I CASPER 50H IL Si MARYS WI MALIt:CKRODI M0 MED N099 441.0 MCI .2 9/18/B0
! CASPER 50H IL VARIOUS HOSP ttALINCERODI MO WAS-MED MO-99 509.9 MCI 4.4 3/06/81 (Ies)
! CEHivtY GEO. OK CENT. GEO OK VARIOUS IND CS-137 125.0 MCI .2 9/26/80 LTes)
; CHf t1 ttUC SC C EDISOH COR IL CHEN NUC SC WASTE MIXED 8.750.0 MCI .0 9/03/80
i CHEtt HuC SC C EDISON COR IL CilEM NUC SC WASTE ttIMED 8.750.0 MCt .0 9/03/80

CHEM NUC SC OMANA POWER HB CHEM NUC SC WASTE 4.146.0 MCI .0 8/27/80
CONAM IL CONAM IL VARIOUS IND IR-192 78.0 Cl 1.5 1/05/81
COH50L FRT. CA AMER 5 HAM Il SCHL uf10 ERCER TX IND CF-252 27.0 MCI 5.0 6/13/88

(Yes)s -
YesCOH1RACT COUR IL N.E.H. IL VARIOUS 1 ftE D ti!XED 5.6 CI 18.6 9/20/80

COHIRACT COUR IL N.E.M. tia VARIOUS HOSP IL ttE D MIXED 15.0 Cl 50.8 11/30/80 L

CONTRACT COUR IL N.E.N. MA VARIOUS MED F1099 55.4 CI 45.1 12/28/80 hYes?
C ROWtl IRE PA NEVIS LASS llY FERNI LAB IL LSA CD-60 .I UCI .0 3/12/81 hYess
DRESER ATLAS IL D. ATLA 5 IL VARIOUS IL IMO Art 4BE 4.5 CI 3.0 3/19/88

DRE55ER ATLA 5 IL DRESSER AT IL VARIOUS IL IND C$ TAM 20.0 CI 10.0 11/12/80
ELIOT LAKE FRI ON DEHISON titME ON ALLIED CHEM IL LSA U NAT 5.8 C1 5.0 6/20/80
ELIGI LAKE FRI ON DEHISON MINE OH ALLIED CHEN IL LSA U HAT 5.4 CI 5.0 7/22/80

ELIOT LAKE FRT ON DEMIS0tl MINE CH ALLIED CHEM IL LSA U NAT 5.8 CI 5.0 7/25/40

FEDERAL EXP WI E0 ERHARDT CA SEAftAN WI IND RA-BE 4.5 NCI .5 9/18/88

FEDERAL EXP MO CE NUC. CENTR CA CHRISTAN NE NO MED XE-133 1.4 CI .5 3/I7/81

FEDERAL EXP IL PIT 500RC TES IL CAttHA IND LA IND 1R-192 46.3 CI 1.5 9/19/80

i FEDERAL EXP TN UNKHollH UNK COMP CSD flE D MIXED 5.186.5 MCI t.1 9/16/80 (Yes)
' FEDERAL EXP WI VARIOUS VARIOUS MED MIXED 20.2 CI 2.6 9/19/80

HACKE TRK. IL C EDI5ON COR IL CHEM MUC SC WASTE MIXED 16.757.8 MCI 2.0 2/25/88

HACKE IRK. IL C EDISOH COR IL CHEN NUC SC WASIE MIXED 10.449.9 MCI 6.0 12/04/80

(
i
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RADIDACTIVE NATERIAL SHIPMENTS
BY CARRIER AND SHIPPER

PREPARED FOR IRANSPORTAT10N CONIRACI IJIIH MPC 8 DDT

DOT NON
CARRIER CARRIER SHIPPER CONSICHEE NIRL QUAN TOTAL COMPl.Y

HArtE SIATE SHIPPER STATE CONSIGNEE SIAIE CLAS5 ISOTOPE QUANTITY UNIT II DATE lYDtS
*

HACKE TRK. IL C EDISON DRE IL CHEN NUC SC WASTE NIXED 57.808.8 f1CI 2.6 2/26/81HI COOHIRY C CA WE5f!NCHOUSE PA WEsi!NGHOUSE CA LSA NFP 6.224.0 UCI 18.0 4/08/81HITMAis NUC IL C EDISON COR IL CtlEN HUC SC WASTE NIXED 19.832.9 ttCI 32.8 8/13/88HIlttAN tluc IL C EDISON tt0R IL CHEN NUC SC WASTE tilXED 1.0 Cl .6 T/21/86 -HIINAH NUC IL C 3DI50H DRE IL CHEN NUC SC WA5fE filXED 4.604.8 NCI 28.8 6/09/80 fHIittAtl HUC NT IOUA ELEC IA CHEN NUC SC WASIE Pl!XED 83.0 NCI .O 8/12/88littlAN NUC FRT MO UNITED HUC HN ALLIED CHEN IL L5A U tl A T 10.140.0 tiCI .e 11/13/80KHS AIR FR1 it WMU NI SEAHAN WI IND RA-SE 4.5 NCI .5 9/18/8s (Yes), LEEuAY FRI. OK TEXA5 HUC IX WESTVACO PA IND C5-137 40.0 NCI 1.8 7/28/8881C C ort 1 AC K 1RAN tty C EDIS0rt F10R IL CHEN HUC 5C WA$fE filXE D 88.728.0 NCI .8 8/26/80F1CCORMACK 1RAN NY EDIS0tt CDR I LC HEPI NUC SC L5A MIXED 22.716.8 ftCI .1 3/23/41t;L IHDUSIRIES HY HL IND NY NUC ENG. WA WASTE U-238 24.2 CI 20.0 8/22/8eCRSCHELN CR IR ND K AY R AY IL MON 5AHIO NO IND C5-137 .0 CI 3.0 1/23/81 (Yes) >P.I.E. C4 fl0NSANIO OH REYNOLD ELEC NV L5A PU-238 1.828.9 81CI .0 12/10/80 ~UPAPK51DE P10f 0R IL CORHING NED M5 ST MARYS IN NED UHit .0 NCI .9 9/16/88 (Yes) "UPARK 51DE NOTOR IL SQUISS NJ VARIOUS IL MED N08I31 12.489.0 NCI 18.7 1/I6/83 (Yes) IMPARK 5IDE N010R IL SQUIBS MJ VA HOSPITAL IL NED I-131 1.4 ftCI 4 9/17/80 "2"
i

PEACODY IEST IL PEABODY IL 9' HARE IL IND IR192 90.0 CI .7 9/17/80 (Yes)m PEABODY TEST IL PEABODY TEST IL O! HARE It IND IR-112 95.0 Cl 1.3 9/15/80 (Yes) .t-Ic PEABODY tt$i IL PEABDDY TEST IL O'NARE it IND IR-192 88.0 CI .1 9/18/89 X h

-.

PH A Rt10 l0P E It UNIDH CARS Hy PHARIIATOPE IL FIE D NO-99 16.6 CI 2.0 9/11/89PHARr10f0PE IL UNICH CAR 81D NT PHARilA10PE IL NED N099 10.8 CI 2.0 9/17/83 (Yes) yPRIVATE COUR IL AMER 5HAN Ett AMER 5HAN Il t1E D iflXED .0 PtCI 30.1 1/13/88 (Yes)PRIVA1E COUR lt AlltR$HAN }L VARIOUS PIE D MIXED 505.8 ttCI 4.8 9/15/80PRIVAIE COUR It At1ER$HAN IL VARIOUS P1E D NA-22 5.4 NCI 5.3 1/86/88PRIVATE COUR IL At1L R $ H Att IL VARIOUS t1E D MIXED 3.5 CI 6.5 9/16/83 (Yes)PRIVAIE COUR IL ArtER$HAN IL NEICOR NJ ttE D MIXED 129.3 F1CI 2.9 1/17/40 (Yes)PRIVATE COUR IL Al1ER5HAN Ett At1[RSHArt Il ttE D tttXED 103.2 CI 25.8 9/18/89PRIVAIE COUR IL Al1E R 5H Att EN AMER $HAN IL NED MIXED 868.0 PICI 3.2 9/19/8e (Yes)PRIVATE COUR IL ArtER $Harl IL AMER 5HAN ON NLD ttiXED 1.116.0 ftC I 4.9 9/19/80PRIVATE COUR IL DIAG NEDI P NJ NEDI PHYSICS IL f1E D NIXED 7.667.8 t1CI 57.2 9/14/88 (Yes)PRIVATE COUR lt NEDI PHYSIC IL VARIOUS NED NIXED 1.046.0 NCI 9.2 9/14/80PRIVAIE COUR IL Pl[DI PHYSIC IL VARIOUS NED f1IXED 14.1 t1C I 1.7 9/15/80PRIVATE CouR It itEDI PHYSIC IL VARIOUS t1E D HIXED 413.7 IICI 2.4 9/I6/89PRIVATE COUR IL FIEDI PHYSIC CA t1EDI PHYSIC IL NED CA-67 507.s t1CI 8.2 9/16/88PRI"AIE COUR IL NEDI PHYSIC IL VARIOUS ttE 0 titXE D 197.5 NCE 1.8 9/16/8sPRIVAIE COUR It t1E DI PHYSIC IL PUROLATOR FA tlE D NIXED 25.8 NCI 1.3 9/37/80PRIV AIE Count IL t1EDI PHYSIC IL VARIOUS PIE D HA8I23 30.2 PtC I 1.2 9/37/80 '

PRIVAIE COUR IL NLDI PHYSICS IL VARIOUS TIE D MIXED 1.688.8 NCI 18.2 9/14/80PRIVAT [ CDUR IL tlLDI PHYSICS IL VARIOUS tlE D PflXED 140.2 ftC I 3.7 9/16/80PKlVA10 COUR IL HEH HJ NIN IL NED MIXED 3.345.e t1CI 5.8 9/16/8s
,

PRIVAIE COUR IL UNION CARS HV A880ii LS AS IL NED I-131 1.149.9 FICI 2.8 9/IS/88PURULA1DR HY H.E.N. IL REOKUK HOSP IA t1E D IL4GA 26.0 NCI .2 9/15/88QHAD CIIY TEST IA QUAD CITY T I4 VARICUS IND IR-192 58.0 CI 1.2 1/29/81 (Yes)NLISEIASSOC IL REESE84550C IL VARIOUS IL IND C5- Att 50.0 NCI .I 11/06/88
i
'

RYDER RANGER TL NUC. METALS t1A U.S.[COLOGY WA L5A U DEP 720.0 f1C I .8 2/05/81 (Yes)kY0tc KANGLR IL RHI CO. CH AEROJET NEIL CA LSA U DEP 56.0 NCI .I 10/31/8eK)ULR INK FL K RAY 8 HAG.IN IL VUL C Att4 G At1HA LA IND IR8CS 50s.8 71CI .3 3/12/sl (Yes)SUP.It?D.X-RAY IL SUP IND IL VARIOUS IL IND IR-192 33.8 CI 1.8 9/29/89 (Yes7

,
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RADI0 ACTIVE MATERIAL Sit 3PNEHIS
CV CARRIER AND SHIPPER

PREPARED FOR 1RANSPORIAT10M CONIRACI WITH HRC 8 DOT

DOT NON
N II I

CARRIER CARRIER SHIPPER CONSIGNEE MIRL eUAM TOTAL
HAME SinlE SHIPPER SIAIE CONSIGHEE STAIE CLASS ISO 10PE QUANTITY UNIT Tl DAlg IYDIS

SUP. I ttD. X-R AY IL SUP IND IL VARIOUS IND 1R-192 30.8 CI .5 !!/03/89

IRI STATE F10 ARCON 884T 18 IL E.G.8G ID LSA PU-239 13.4 CI 6.8 8/22/20

IRI SIATE MO ARGON HAT LB IL E.G.8G. ID LSA NFP 29.000.9 LOS 4.5 9/10/88

IRI STAIE NO EGtG IDA1:0 ID BElfl5 LAS PA LSA U235C0 49.6 CI .3 3/05/81

IRI SIATE NO EXXON WY ALLIED CHEM IL LSA U HAT 2.5 CI .e 6/28/se

IRI STAIE NO EXXDH WA I.I.O. B ERill HJ LSA U-235 6,920.8 MCI 28.4 s/25/80

1RI STATE MO G.E. MORRIS IL HUC Ef4G. CO HV WASIE tilIED 157.4 MCI 7.0 1/24/80,

1RI SIAIE Mo K E R R-ttC C E E OK D.s.E. OH LSA UF6 3.0 CI 3'. 0 4/25/88

IRI STATE Mo N.E. HUC CT H.E.CO. WA WASTE MIXED 19.328.8 UCI .0 12/31/40

1RI SIAIC It H.E.H. MA HUC ENG. HV WASTE MIXED 4.192.7 MCI 15.8 10/17/88 33
1RI STAIC MG RADIAC RES HY H.E.CO. WA WA$fE TC99M 36.447.0 L85 4.5 32/31/40 m

TRI SIATE Mo TELEDYilE HY HECO WA WASTE MIXED 457.9 MCI .8 1/08/81 $
IRI STATE NO TELEDINE HJ HUC ENG WA WASTE MIXED 824.0 MCI .8 12/07/80 m.
IRI STAlt M0 WE511NGit0USE FA USD.O.E. WA LSA USPU 100.0 t1CI .1 2/09/31 --

UNilED AIR IL PH A RilA I OP E, IL UNION CARB M YO MED-WAS MO-99 527.8 UCI .3 9/19/a8 Q
g WIS.JHD. TEST WI Was IND WI VARIOuS IHD 1R-192 25.e CI 1.1 18/02/so (Yes) ~

Wis.IND. IEST WI Wls IND WI VARIOUS IND IR-192 20.9 C1 .0 10/20/88 (Yes) X
YELLOW FRT. 1H BRUSH WILMAH CH BOULDER SCI CO IND 58324 250.0 MCI 2.0 3/26/81

VEtt0W FRI. KA RIO AtGOM UI AtLIED CHEtt IL LSA U ll AI 21.667.0 LDS .8 6/19/80 (Yes) [

.
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APPENDIX B

O' HARE INTERNATIONAL
AIRPORT SURVEILLANCE STUDY

The fourth year surveillance program's contract performed for the United
States Nuclear Regulatory Commission (USNRC) and the United States Department
of Transportation (USDOT) made provisions for a seven day, twenty-four hour
curveillance study to be conducted at O' Hare International Airport located in
Chicago, Illinois. Information related to package condition, handling practices,
adherence to transportation regulations, and other pertinent data acquired
from vehicle inspections.

Twenty-one Illinois State Police troopers, familiar with USDOT regulations
regarding hazardous materials were the investigators and inspectors for the
surveillance program. Accompanying the state troopers during each shif t were
representatives from the Ilfinois Department of Nuclear Safety, who assisted during
surveillance inspections and provided expertice on radioactive materials. The
data in this special report consists of the information supplied by the state
troopers as a result of their activity at O' Hare Airport.

The objective of this study was to determine the level of compliance with I

the USDOT regulations governing transportation of radioactive materials, especially
among the radiopharmaceutical carriers. The level of compliance was 60% for
the 50 surveillance stops occurring during the week of September 13, 1980.

During the surveillance period from September 13 at 8:30 a.m. to September 20
at 8:00 a.m., 50 surveillance stops were performed. Three additional stops
occurred that did not raquire a radiation survey due to empty vehicles being
placarded " radioactive". The busiest day of the week was Tuesday in which 12
surveillance stops occurred. Several stops were made during the week by troopers
involving other hazardous materials violations (i.e., vehicle transporting
flammables not properly placarded, etc.). Forty percent of all stops occurred
in the morning with 14% around 5:00 p.m.
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APPENDIX B

The following computer data sort indicates that most vehicles transportating
radioactive materials enter or leave the O' Hare Cargo Terminal area by either
Old Manheim Road which is accessible from Lawrence Avenue or from the Kennedy
Expressway and Lawrence Avenue. As indicated before, more surveys were con-
ducted around 5:00 p.m. due to incoming and outgoing air flights. The number
of surveillance stops conducted per carrier during the study is listed on
page 26.

.

HUMBER OF RADIATICH SURVEILLANCE STOPS
BY HOUR AND LOCATIDH

PREPARED FOR TRAH5PORTATIDH CONTRACT WITH HRC & DDT
CARRIER

HOUR DATE LOCATION HAME

| 0115 9/16/80 OLD MAHHEIM AAA CARTAGE
0215 9/20/80 LAWRENCE CONTRACT COUR
0350 9/18/80 LAWRENCE KHS AIR FRT
0420 9/17/80 LAWRENCE PHARM 0 TOPE ,

0440 9/19/80 LAWRENCE PHARM 0 TOPE
0500 9/16/80 KENNEDY PARKSIDE MOTOR
0500 9/17/80 LAWRENCE PARKSIDE MOTOR
0550 9/19/80 LAWRENCE FEDERAL EXP
0610 9/18/80 LAWRENCE FEDERAL EXP
0740 9/19/80 LAWRENCE AIR COUR
0750 9/20/80 HIGH&MT PRS CASPERSON
0855 9/18/80 OLD MAHHEIM CASPERSON
0904 9/19/80 LAWRENCE PRIVATE COUR

f 0905 9/14/30 KENHEDY PRIVATE COUR
0935 9/18/80 KENHEDY PRIVATE COUR
1000 9/16/80 KEHHEDY PARKSIDE MOTOR
1000 9/16/80 OLD MANHEIM PRIVATE COUR
1055 9/15/30 KENNEDY PEABODY TEST
1130 9/16/80 LAWRENCE PRIVATE COUR
1145 9/18/80 OLD MAHHEIM BIT INC.*

1202 9/13/80 OLD MAHHEIM PRIVATE COUR
1235 9/17/80 OLD MAHHEIM PRIVATE COUR
1319 9/16/80 OLD MAHHEIM PRIVATE COUR
1330 9/19/80 KENNEDY PRIVATE COUR
1350 9/17/30 KEHHEDY PRIVATE COUR
1400 9/13/80 OLD MAHHEIM CASPERSOH
1400 9/14/80 OLD MAHHEIM PRIVATE COUR
1405 9/16/80 OLD MAHHEIM PRIVATE COUR
1418 9/15/80 OLD MAHHEIM PRIVATE COUR
1442 9/16/80 OLD MAHHEIM PRIVATE COUR
1637 9/14/80 OLD MAHHEIM PRIVATE COUR
1640 9/19/80 OLD MAHHEIN UNITED AIR
1700 9/19/80 LAWRENCE CASPERSOH
1715 9/15/80 OLD MAHHEIM CASPERSOH
1721 9/17/80 MIGN8 ARMSTR PRIVATE COUR
1725 9/16/80 HIGN8ARMSTR PRIVATE COUR
1725 9/15/80 HIGHS &MT PR PRIVATE COUR
1725 9/18/80 OLD MAHHEIM AIRBORN FRT
1733 9/18/80 KEHHEDY WB PEABODY TEST
1800 9/15/80 OLD MANHEIM CASPERSOH
1804 9/17/80 OLD MAHHEIM AIRBORN FRT
1910 9/15/80 LAWRENCE PUROLATOR
2040 9/16/80 KENNEDY PRIVATE COUR

<

2215 9/16/80 OLD NANHEIM CASPERSOH'

2220 9/17/80 LAWRENCE CASPERSON
2304 9/18/80 LAWRENCE PRIVATE COUR
2305 9/19/80 OLD MAHHEIM FEDERAL EXP
2320 9/17/80 KENNEDY PEABODY TEST
2320 9/15/80 OLD MAHHEIM CASPERSOH
2320 9/16/80 OLD MANHEIM FEDERAL EXP

33
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THE FOLLOWING MAPS SHOW THE LOCATIONS AT WHICH THE TROOPERS;

WERE STATIONED AROUND O' HARE INTERNATIONAL AIRPORT. AN ADDITIONAL

! SITE IS ALSO INDICATED ON THE MAP SHOULD THIS STUDY BE REPEATED
i

: IN THE 0' HARE AREA.
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1 1.a ,,

<fVe'iicle typcic,hoted during the surveillance. stops were: five passenger ,

cars transpor ting radiopharmaceuticals; five= pick ,vpyhfJeles used to transport ,j', +

radiopharraceuticals and industef 1 radiography garp cameras; three semi- '"

3trailer vehicles transporting industrial inoisture-<edsic.y gauges apd one 350 >

curie molybdenum-99 genera' tor; 153 s'traight trucks t|ratiforting ra'diopharma-
'

j

' ceuticals; and 22 ivans transp'>r' ting radiopharmaceutiicals. .# -7.'

f.

[
'

l'
_

,f //,

The carriers involved in the survpillantp steps wereiof the following
,categodies: 72% common carriers; 16% contract carriers, and 12% private carriers.
Sixteen percent of the carriers' vehicles were of the exclusive-use type. <

g
g7[, The normal physical form (i.e., gas, liquid, solid) in which the radio- , ')*

,

active material shipments occurred was 22%' solid, 44% liquid, and 34% mixttis ,*-

a s

) Ten shipments contained radioactive'matehial in special form. Of this,
.

,

\four were industrial raciiography gamma cameras, three were moisture-density , \
~

''rauges',j,and three were radiopharmaceutical shipments. (
' ?t

Tbe average total Transport Index indicated on shipping papers and/or 'I

determined by the troopers was 12.05 for the 50 surveillance stops, ranging ~

from 0.2 toi183.1. There were three shipments 'in which the total Transport
Index exceeded 50; one carrier providcd papers indicating the sh.t.'pment was '

,

exclusive-use even though the criteria for exclusisq-use were not met.
w 1 .\' , ,

_ ' . *v .
-

,

*',r t, \, . IThe following data sort shows t'ne surveillence~ stops occurring per day , ,

as well as the radiation levels around the vehicib and the total TI of the
radioactive material ship $ents.[$ ;
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R5DIDACTIVE MATERIAL SHIPMENTS & RADIATION LEVELS -

' ' ''

BY DATE AND TIMC
PREPARED FOR TRANSPORTATION CONTRACT WITil HRC 1 DOT

CAB SURFACE SIX FT
CARRIER QUAH LEVEL LEVEL LEVEL TOTAL

DATE LOCATION HOUR HAME ISOTOPE QUANTITY UNIT MR/HR MR/HR MR/HR TI
9/13/30 OLD MANHEIM 1202 PRIVATE COUR MIXED .0 MCI .0 8.0 .0 30.1
9/13/00 OLD MANHEIM 1400 CASPERSON MIXED 19.0 CI 17.0 31.0 .0 22.19/14/30 KENNEDY 0905 PRIVATE COUR MIXED 7,667.0 MCI 1.0 18.0 1.0 57.2
9/14/60 OLD MAHHEIN 1400 PRIVATE COUR MIXED 1,630.0 MCI .8 3.8 .0 10.2
9/14/33 OLD MAHHEIM 1637 PRIVATE COUR MIXED 1,046.0 MCI .6 3.5 .5 9.29/15/S0 KENNEDY 1055 PEADODY TEST IR-192 95.0 CI .2 11.0 .0 1.3
9/15/S0 OLD MAHHEIM 1413 PRIVATE COUR MIXED 14.1 MCI .3 2.3 .0 1.7
9/15/00 OLD NANHEIM 1715 CASPERSON TL201 1,508.1 MCI .1 3.5 .0 1.2
9/15/C0 HIGHSIMT PR 1725 PRIVATE COUR MIXED 505.0 MCI .1 1.5 .0 4.8
9/15/30 OLD MAHHEIM 1300 CASPERSON MIXED 3,062.1 MCI .0 .0 .0 15.2
9/15/SO LAWRENCE 1910 PUROLATOR TL8GA 26.0 MCI .3 .3 .0 .2
9/15/30 OLD MAHHEIM 2320 CASPERSON MIXED 592.0 MCI .3 13.0 .4 .0
9/16/80 OLD MANHEIM 0115 AAA CARTAGE RA-BE 4.5 MCI .0 .3 .0 1.09/16/30 KENNEDY 0500 PARKSIDE MOTOR M08I51 12,489.0 MCI 1.3 7.0 .0 10.7
9/16/f0 KENNEDY 1000 PARKSIDE MOTOR UNK .0 MCI .0 .0 .0 .0
9/16/00 OLD MANHEIM 1000 PRIVATE COUR GA-67 507.0 MCI .5 4,8 .0 8.2 2>9/16/80 LAWRENCE 1130 PRIVATE COUR MIXED 3,345.0 MCI .1 .2 .0 4.8 90
9/16/80 OLD MANHEIN 1319 PRIVATE COUR MIXED 197.3 MCI .4 1.0 .0 1.8 "O
9/16/30 OLD MAHHEIM 1405 PRIVATE COUR MIXED 140.2 MCI .5 .7 .0 1.7 CO
9/16/80 OLD MANHEIM 1442 PRIVATE COUR MIXED 413.7 MCI .6 2.5 .0 2.4 E39/16/80 HIGN&ARMSTR 1725 PRIVATE COUR MIXED 3.5 CI .1 2.0 .0 6.5 ~~

LJ 9/16/80 KENNEDY 2040 PRIVATE COUR HA-22 5.4 NCI .1 1.0 .0 5.3 ><*
9/16/30 OLD MAHHEIN 2215 CASPERSON M099 5.5 CI 2.0 6.0 .0 6.3 eo9/16/80 OLD MANHEIM 2320 FEDERAL EXP MIXED 5,186.5 MCI .1 .4 .0 1.1
9/17/00 LAWRENCE 0420 PHARM 0 TOPE M099 10.8 CI .5 5.0 .0 2.0
9/17/60 LAWRENCE 0500 PARKSIDE MOTOR I-131 1.4 MCI .0 2.5 .0 .4
9/17/E0 OLD MAHHEIM 1235 PRIVATE COUR NA8I23 30.2 MCI .1 .8 .0 1.2
9/17/30 KENNEDY 1350 FRIVATE COUR MIXED 25.8 MCI 1.1 1.3 .0 1.3
9/17/30 HIGNZARMSTR 1721 PRIVATE COUR MIXED 129.3 MCI .1 .7 .0 2.9
9/17/30 OLD MANHEIM 1804 AIRDORN FRT MIXED 57.1 NCI .1 .3 .0 2.6
9/17/00 LAWRENCE 2220 CASPERSON I31tTL 250.0 MCI .1 .5 .0 1.0
9/17/CD KENNEDY 2320 PEABODY TEST IR192 90.0 CI .2 10.0 .4 .7
9/13/80 LAWREHCE 0350 KHS AIR FRT RA-BE 4.5 MCI .0 9.5 .0 .5
9/18/S0 LAWRENCE 0610 FEDEPAL EXP RA-BE 4.5 MCI .1 .2 .0 .5
9/18/80 OLD MAHHEIM 0355 CASPERSON M099 441.0 MCI .0 .1 .0 .2
9/18/30 KENNEDY 0935 PRIVATE COUR MIXED 103.2 CI .6 10.0 3.0 25.8
9/10/30 OLD MAHHEIM 1145 BIT INC. MIXED .4 NCI .1 .2 .0 .4
9/18/S0 OLD MANHEIM 1725 AIRBORN FRT MIXED 14,349.0 UCI .1 .1 .0 .3
9/18/E0 KENNEDY WB 1733 PEASODY lEST IR-192 80.0 CI .0 1.2 .0 .9
9/18/S0 LAWRENCE 2304 PRIVATE COUR I-131 1.149.0 MCI .5 2.4 .0 2.8
9/19/80 LAWRENCE 0440 PHARM 0 TOPE MD-99 16.6 CI .4 2.5 .3 2.0
9/19/00 LAWRENCE 0550 FEDERAL EXP MIXED 20.2 CI .3 .5 .0 2.6
9/19/30 LAWRENCE 0740 AIR COUR MD-99 350.0 CI .I 10.5 .0 2.4
9/19/80 LAWREHCE 0904 PRIVATE COUR MIXED 860.0 MCI .1 .3 .0 3.2
9/19/80 KENNEDY 1330 PRIVATE COUR MIXED 1,116.0 MCI 1.0 4.7 3.5 4.9
9/19/30 OLD MAHHEIM 1640 UNITED AIR MD-99 527.0 UCI 1.0 1.0 .0 .3
9/19/30 LAURENCE 1700 CASPERSON I MORP 106.6 CI 1.0 55.0 7.0 132.3
9/19/30 OLD MANHEIM 2305 FF0ERAL EXP IR-192 46.3 CI .0 1.0 .0 1.5
9/20/80 LAWRENCE 0215 CUNTRACT COUR MIXED 5.6 CI .0 15.0 .0 13.6
9/20/80 HIGH8MT PRS 0750 CASPERSON MIXED 114.8 CI 2.4 80.0 12.0 188.1

____- _ _ _ _ _ _ _ _ _ _
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The cab areas of the vehicles were monitored with an ionization survey
instrument. The average result for the normally occupied area within the ve-
hicles was 0.926 mR/hr for the 50 vehicles stopped. The radiation levels in the
cabs of two vehicles exceeded the 2 mR/hr limit, and were 10.0 mR/hr and 17.0 mR/hr
respectively. In both cases, the packages were moved to other areas within the
vehicles to reduce the radiation level below 2.0 mR/hr in the cab area.

The outside surface of the vehicles stopped were monitored and resulted

| in a maximum average level of 8.742 mR/hr with a range from background to 80
mR/hr. The 80 mR/hr surface reading was obtained on a vehicle containing over
203 packages of radiopharmaceuticals with a total Transport Index of 188.1.

The average total activity for the radioactive materials intransit was
22.191 curies per shipment. The following computer sort shows the isotope,
quantity per shipment by material classification (i.e., IND-industrial devices, LSA,
MED-radiopharmaceuticals).

RADI0 ACTIVE MATERIAL SHIPMENT QUANTITIES
i BY MATERIAL CLASS AND ISDTDPE

rar: PARED FOR TRANSPORTATION CONTRACT WITH HRC 8 DDT

QUAH MTRL
ISOTOPE QUANTITY UNIT CLASS

IR-192 46.3 CI IND
IR-192 80.0 CI IND
IR-192 95.0 CI IND
IR192 90.0 CI IND

i RA-BE 4.5 MCI IND
| RA-BE 4.5 MCI IND
| RA-BE 4.5 MCI IND

MIXED .4 MCI LSA
GA-67 507.0 MCI MED
I-131 1.4 MCI MED
I-131 1,149.0 MCI MED
I,MORP 106.6 CI MED
I31&TL 250.0 MCI MED
MIXED .0 MCI NED
MIXED 3.5 CI MED
MIXED 5.6 CI MED
MIXED 14.1 MCI MED
MIXED 19.0 CI MED
MIXED 20.2 CI MED

j MIXED 25.8 MCI MED
MIXED 57.1 MCI MED,

l MIXED 103.2 CI MED
MIXED 114.8 CI MED

r MIXED 129.3 MCI MED
| MIXED 140.2 MCI MED
| MIXED 197.3 MCI MED
| MIXED 413.7 MCI MED
| MIXED 505.0 MCI MED
i MIXED 592.0 MCI MED

MIXED 860.0 MCI MED
MIXED 1,046.0 MCI MED
MIXED 1,116.0 MCI MED

39
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|

RADIOACTIVE MATERIAL SHIPMENT QUANTITIES
BY MATERIAL CLASS AND ISOTOPE

PREPARED FOR TRANSPORTATIDH CONTRACT WITH NRC & DDT

QUAN MTRL
ISOTOPE QUANTITY UNIT CLASS

MIXED 1,680.0 MCI MED
MIXED 3,062.1 MCI MED
MIXED 3,345.0 MCI MED
MIXED 5,186.5 MCI MED
MIXED 7,667.0 MCI MED
MIXED 14,349.0 UCI MED
M01I31 12,489.0 MCI MED
MD-99 16.6 CI MED
MD-99 350.0 CI MED
M099 5.5 CI MED
M099 10.8 CI MED
N099 441.0 MCI MED
NARI23 30.2 MCI MED
NA-22 5.4 MCI MED
TL2GA 26.0 MCI MED
TL201 1,503.1 MCI MED
UNK .0 MCI MED
MD-99 527.0 UCI MED-WAS

Improper and inaccessible shipping papers, over-labeling of packages (i.e.,
Yellow III label on package when Transport Index indicated Yellow II or White
I needed), packages not blocked and braced TI in excess of 50, improper pla-
carding, and a shipper's certification missing from the shipping papers were
the frequent items found in non-compliance with DOT regulations.

Improper placarding involved nine vehicles where either a placard was
missing or none were available. In one inscance, the trooper drove the driver,

of a vehicle to a cargo terminal at the airport to obtain four placards. In

most instances, the placards were lying on the dashboard of the vehicles.

The following computer listing, Radiation Surveillance Stops, presents
data from the troopers' invastigations, including DOT non-compliance items

' found. (Refer to page 39 for an explanation of DOT non-compliance items
and exceptions.) i

i

|

.
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RADIATION SURVEILLAPCE STOPS
BY DATE AND LOCATION

PREPARED FOR TRANSPORTATION CONTRACT WITH HRC & DOT

HD. DESTIN DDT HCH
QUAN PACK TOTAL ATION VEHICLE PACKAGE SHIP PROP COMPLY

DATE LOCATION TROOPER ISOTOPE QUANTITY UNIT INSPEC TI STATE TYPE PLACE PAPR PLAC ITEMS

9/13/80 OLD MAHHEIM STEIBER MIXED 19.0 CI 22.1 IL PICK-UP MID&LEFT YES YES (1)
9/13/80 OLD MAHHEIM STEIBER MIXED .0 MCI 30.1 IL ST. TRUCK ALL YES YES (2)
9/14/80 KENHEDY ASHBY MIXED 7,667.0 MCI 57.2 IL VAH LtMID REAR YES YES (3)
9/14/80 OLD MANHEIM STEIBER MIXED 1,680.0 MCI 3 10.2 VAN REAR YES YES
9/14/80 OLD MANHEIM PERSON MIXED 1,046.0 MCI 2 9.2 VAN MID & REAR YES YES
9/15/80 HIGNS&MT PR MUELLER MIXED 505.0 MCI 1 4.8 ST. TRUCK REAR YES YES
9/15/80 KENNEDY GOMORA IR-192 95.0 CI 1.3 IL PICK-UP MID RIGHT YES NO (4)
9/15/80 LAWRENCE KARHETT TL&GA 26.0 NCI 5 .2 IA VAN REAR LEFT YES N/A
9/15/80 OLD MAHHEIM PERSOH MIXED 592.0 MCI .0 IL VAN REAR LEFT YES YES
9/15/80 OLD MANHEIM PERSON MIXED 3,062.1 MCI 2 15.2 MO VAN REAR YES YES (5)
9/15/80 OLD MAHHEIM PERSON TL201 1,508.1 MCI 1.2 MO VAH REAR YES NO (6)
9/15/80 OLD MAHHEIM STEIDER MIXED 14.1 MCI 3 1.7 VAN REAR YES N/A
9/16/80 HIGHEARMSTR MUELLER MIXED 3.5 CI 1 6.5 ST. TRUCK REAR YES YES (7)
9/16/80 KEHHEDY GOMORA NA-22 5.4 MCI 5.3 VAH REAR CENT YES YES
9/16/80 KENNEDY ASHDY UNK .0 MCI .0 IN PICK-UP FRONT R YES NO (8)
9/16/80 KEHHEDY HEHEISE M0&I31 12,489.0 MCI 2 10.7 IL AUTO REAR YES HO (9) ;>
9/16/80 LAWRENCE G0FORTH MIXED 3,345.0 MCI 4.8 IL ST. TRUCK L MID& REAR YES YES ,a

9/16/80 OLD MAHHEIM STEIBER MIXED 197.3 MCI 1 1.8 VAN REAR YES N/A 13

9/16/80 OLD MANHEIM STEIBER GA-67 507.0 MCI 3 8.2 IL VAN REAR YES YES D1

9/16/80 OLD MAHHEIM STEIBER MIXED 413.7 MCI 2.4 VAN REAR YES N/A (j
9/16/80 OLD MANHEIM STEIBER MIXED 140.2 MCI 1.7 VAN REAR MIDtR YES H/A --

M 9/16/80 OLD MAHHEIM CAREY RA-BE 4.5 MCI 1 1.0 WI SEMI MID RIGHT YES N/A ><
9/16/80 OLD MAHHEIM MYERS MIXED 5,186.5 MCI 1.1 ST. TRUCK R8MID MID YES HD (10) CU
9/16/80 OLD MAHHEIM PERSON M099 5.5 CI 6.3 VAN MIDDLE YES YES
9/17/80 HIGH&ARMSTR BUSH MIXED 129.3 MCI 1 2.9 NJ ST. TRUCK REAR RIGHT YES YES

YES (11)9/17/30 KENNEDY SCHAEFER MIXED 25.8 MCI 1.3 FA VAH REAR YES
9/17/80 KENNEDY BUSH IR192 90.0 CI 1 .7 IL PICK-UP MID RIGHT YES YES (12)
9/17/80 LAURENCE STYGAR I31&TL 250.0 MCI 5 1.0 VAH MID& REAR L YES YES
9/17/80 LAMRENCE BEIN I-131 1.4 MCI 1 .4 IL AUTO REAR CENT YES

YES (13)
*

9/17/80 LAWRENCE CAREY N099 10.8 CI 1 2.0 It AUTO REAR CENT YES NO

9/17/80 OLD MAHHEIM DEBAUH HA&I23 30.2 MCI 1.2 VAN REAR .YES YES

9/17/80 OLD MAHHEIM MYERS MIXED 57.1 MCI 2.6 ST. TRUCK MIDDLE YES YES
9/18/80 KENHEDY SCHAEFER MIXED 103.2 CI 25.8 IL ST. TRUCK REAR YES YES
9/18/80 KENNEDY WB BUSH IR-192 80.0 CI .9 IL PICK-UP MID RIGHT YES YES
9/18/80 LAURENCE ANDREWS I-131 1,149.0 MCI 2.8 IL VAN REAR CENT YES YES

H/A (14)9/18/80 LAWRENCE CAREY RA-BE 4.5 MCI 1 .5 WI ST. TRUCK REAR CENT YES
N/A9/18/80 LAWRENCE JOHHSON RA-BE 4.5 MCI 1 .5 WI SEMI REAR CENT YES

9/18/80 OLD MAHHEIM POMYKALA M099 441.0 MCI 1 .2 MO VAN REAR LEFT YES N/A
9/18/80 OLD MANHEIM MYERS MIXED 14,349.0 UCI .3 ST. TRUCK REAR RIGHT YES

N/ A (15)HO9/18/80 OLD MAHHEIM DEBAUH MIXED .4 MCI 1 .4 IL ST. TRUCK MID RIGHT YES

YES ({6
9/19/80 KENNEDY SCHAEFER MIXED 1,116.0 MCI 5 4.9 DH VAN REAR YES

YES9/19/80 LAUREHCE ANDREWS MIXED 860.0 MCI 7 3.2 IL VAN REAR YES
N0 (9/19/80 LAUREHCE JOHNSON MD-99 350.0 CI 2.4 IL SEMI FRONT R YES

9/19/80 LAURENCE JOHNSON MIXED 20.2 CI 2.6 ST. TRUCK MID LEFT YES YES
9/19/80 LAWREHCE JOHHSON MD-99 16.6 CI 1 2.0 IL AUTO REAR CENT YES YES
9/19/80 LAWRENCE STYGAR I,MOSP 106.6 CI 1 132.3 ST. TRUCK ALL YES YES (18)
9/19/80 OLD MANHEIM POMYKALA IR-192 46.3 CI 2 1.5 LA VAN MID MID YES YES

YES .19)9/19/80 OLD MAHHEIM MYERS MD-99 527.0 UCI 2 .3 YO ST. TRUCK MID LEFT YES
YES(9/20/80 HIGH&MT PRS JOHHSON MIXED 114.8 CI 2 .188.1 ST. TRUCK ALL YES

9/20/80 LAWRENCE FITCH MIXED 5.6 CI 1 18.6 1 AUTO MIDDLE YES HO (20)
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APPENDIX B*

DOT NON-COMPLIANCE ITEMS AND EXCEPTIONS . |

(REFER TO PAGE 38) |
I

I
1

1. Radiation level of 17 mR/hr at driver's seat. This was reduced to less than
2 mR/hr by shifting the packages to the rear of the vehicle.

2. The shipping papers.had improper shipping name and quantity of each isotope,
and lacked hazard class, Transport Index, or package label category. Radio- '

pharmaceutical packages were not blocked or braced (e.g., when driver opened
i rear door, four boxes of labeled Yellow II and III's fell out of the rear

i

onto the trooper). l

3. Shipping papers were inaccessible (attached to box in rear of van and
illegible) . Total Transport Index for shipment was 57.2 which was in excess
of the 50.0 limit for the type of radiopharmaceutical package present.
(See pictures A in attachment.)

4. . Shipping papers were not available for the industrial radiography gamma
camera source. The radiography camera did not have any Yellow II labels on
it,nor was the camera properly secured within the vehicle.

5. Proper shipping papers were not readily available. The carrier was stopped
after just receiving radiopharmaceutical packages at one of the cargo
terminals at O' Hare Airport.

i

6. Vehicle was not placarded while transporting Yellow III radiopharmaceutical
packages. Packages were not blocked and braced. Labels (i.e. , Yellow III)

,

on empty boxes were not properly defaced. Driver marked the labels with
a marking pen during the surveillance stop. (See picture B in attachment.)

'

7. Vehicle was not placarded.

8. Overpacks had mixtures of both Yellow II, White I and limited in the boxes.
The shipping labels attached to the overpacks were not properly completed
(i.e., total activity in curies, total TI, etc.).

f

| 9. Placards displayed on vehicle when only White I packages were being transported.
| This is not in violation with DOT regulations, but if continued and a vehicle
| accident would occur, responding personnel to the accident might overreact.
( Shipping papers did not identify the isotope nor the source activity in
I millicuries or curies.

10. Shipping papers did not properly list the name of the radionuclide nor the
shipper or consignee. Vehicle was not placarded even though the radioactive

' material package had a Yellow III label. The package was surveyed with an
ionization chamber survey instrument and at that time, a White I label was

'
sufficient.

'

11. Vehicle was not placarded. Shipper's certification was not on shipping'

papers. Empty packages on the vehicle had Yellow III labels that were not
defaced. (See picture C in attachment.)

'

>
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12. Radiopharmaceutical packages had Yellow III labels when the Transport
Index listed on the label as well as the Transport Index determined by the
trooper indicated the label should have been Yellow II.

13. Radionuclide was not listed on Yellow II label and labels were placed
on only one side of the package.

!

' 14. Radioactive material package was not braced and blocked. (See picture D
in attachment.)

s

15. Vehicle was not placarded when package had a Yellow III label. Package
was overlabeled containing isotopes with a decay half life greater than one
year, when Transport Index was determined by the trooper to be 0.4, re-
quiring only a Yellow Il label. Improper shipping name on the shipping
papers. The papers were taped to the package, and thus not readily available.

16. Shipping papers were illegible and proper shipping name was not on package.
Radiopharmaceuticals were not in a specification container. (See pictures
F in attachment.)

17. Vehicle was not placarded. Package was not braced and blocked. Both
rear doors on the vehicle open with the package on a skid. (See pictures

; G in attachment.)

18. The total Transport Index for the vehicle-was 132.3, exceeding a total TI
of 50 for the type of packages present. Packages were overlabeled when
Transport Index on the Yellow III label was stated to be 0.9 and the

trooper determined it to be 0.5, requiring only a Yellow II label.

19. Vehicle was not placarded. The radiation levels at the driver's seat were

10.0 mR/hr; af ter shif ting the packages, the level was lowered to less
than 2 mR/hr.

.

20. The total Transport Index was 188.1, exceeding a total TI of 50 for the
type of radiopharmaceutical packages present.

^

Package inspections occurred during the surveillance stops where one or-
two packages were surveyed. All packages could not be surveyed since the
number of packages on board a vehicle varied between one and 203 which would have
taken a considerable amount of time and would cause shipments to miss airline
flights. The following information was obtained from the survey forms com-
pleted by the troopers.

S

4

,

|

|
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PACKAGE SURFACE 3' TI SHIPPING
TYPE mR/hr mR/hr LABEL ISOTOPE QUANTITY LABEL

A 10.0 0.5 0.8 Ra-226 4.5 mci II

A 10.0 0.5 0.5 Ra-226 4.5 mci II

A 10 0.5 1.0 Ra-226 4.5 mci II
,

A 5.0 0.3 0.4 I-131 1.4mC1 II

A 15.0 none 0.3 1-131 6.0 mci II

A 4 0.3 0.4 I-123 80.0 mci II

A 30.0 0.5 0.9 Ir-192 95.0C1 II

A 0.8 none 0.1 Mo-99 0.3 mci II

A 1.5 0.1 1.1 Mixed 71.3 mci II

Overpack
A 23.0 1.9 2.9 Mo-99 2.8Ci III

A 19.0 1.0 2.2 Mo-99 2.2Ci -III

A 18.0 1.3 2.0 Mo-99 10.8Ci III

! A 20.0 2.0 2.0 Mo-99 16.6Ci III

| A 30.0 2.0 2.9 Mo-99 2.7Ci III

A 48.0 2.5 2.8 Mo-99 2.5Ci III

A 20.0 1.1 1.2 Mo-99 1.0C1 III

A 20 1.0 1.2 Ga-67 85.5 mci III

A 19 1.3 3.0 Ga-67 258.0 mci III

A 35.0 0.5 0.4 I-131 10.0 mci III

A 15.0 0.5 0.9 P-32 34.0 mci III

A 22 1.0 1.0 T1-201 156.0 mci III

A 10.5 0.3 0.8 Mixed 106.8 mci III

Overpack
A 1.7 0.5 0.7 Mixed 10.3 mci III

Overpack
A 3.8 0.4 (10.0 Mixed 0.3 mci III

Overpack -

:

! B 24.0 2.6 3.4 Mo-99 350.0C1 III

Unknown 1.4 0.1 1.7 I-125 180.0 mci III

Unknown 1.5 0.1 1.0 I-125 160.0 mci III

Unknown 6.0 0.5 0.5 Hg-203 8.0 mci III'

l

:

The following observations were noted from this special project in the
O' Hare Airport area. Manpower availability should be increased if and when
a concentrated surveillance study reoccurs at O' Hare Airport. There should
be at least five troopers per shif t allowing coverage of both the east and
west bound traffic along the Kennedy Expressway at O' Hare. At least ten

; vehicle surveillance stops were missed due to traffic congestion. The
change of shifts resulted in the troopers not paying attention to their
alarming rate meters, and assuming the vehicle had already been stopped
by another trooper. Also, there was a shortage of working instruments during
the last days.

,

One pursuit occurred at Old Higgins and Mt. Prospect Road where a cargo
train (e.g., small tractor pulling carts loaded with baggage) left the cargo
terminal and entered the airport property with a Mo-99 generator (confirmed<

' by the cargo terminal manager). The cart was not placarded, and a represen-
tative from the Department of Nuclear Safety attempted to make a surveillance'

stop, but lost the cargo train within the airport property.

44
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Another instance involved a trooper performing a surveillance stop
inspection when two vehicles transporting radioactive material pulled up,
noticed the trooper's vehicle, then disappeared within the cargo terminal
areas at O' Hare. Also, several shipments were probably missed due to the
Transport Index either being low or the isotope energy level being too low
to be detected by the SPA-3 probe. One carrier driver during an inspection
indicated three previous shipments that day were missed.

The following recommendations are being made to improve the effectiveness
of the transportation study. One, periodically, ten-man teams of troopers
from the Chicago area should perform a two-day study at the O'Harc Airport
area between 8:00 a.m. and midnight since 80% of the stops occurred in
that time frame. This will determine if the carriers are attempting to
comply with the regulations. Also, the carriers will realize the state is
concerned about transportation of radioactive materials. There were be five
troopers per eight hour shift with the rover and relief trooper stationed
at Mt. Prospect and Old Higgins Road whenever possible. Two, cargo terminal
managers should be contacted to determine the time period and days in which
large quantities of radioactive material packages will be present. Also,
the sotrage areas should-be surveyed since at least one terminal had Yellow
III packages placed on top of a desk where two individuals were working.
The radiation levels were 8-12 mR/hr at the work area.

In summary, this surveillance study appears to be very beneficial in
verifying the assumption made in the last three annual reports that less
than one percent of all shipments traversing the State of Illinois were
being surveyed. Concentration should be on radiopharmaceutical shipments,
since 22% of all stops had serious violations present (i.e., driver's
radiation level in excess of 2 mR/hr, vehicle not placarded, loads not
properly braced and blocked, etc.). However, only 40% of all stops
conducted resulted in " Notices of Apparent Violation" (NAV) being issued,
which were generally for incorrect shipping papers and labels on packages.

Information received as a result of this study provides baseline data
regarding transportation of radioactive materials within the state. It-

is suggested that another O' Hare Airport study for seven days be conducted
around May, 1981, and that the recommendations outlined above be implemented.
This should result in a significant increase in the amount of documented
information available for future analysis and evaluation.

|
t

!

t

|
|
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APPENDIX C
,

I

I

DIVISION OF STATE POLICE RADIOACTIVE MATERIALS Office use Only:

H AZ A ADOUS MATERI ALS VEHICLE INSPECTION District
SECTION DATA SHEET

Year & Sequential Numtwrt

__

L VEHICLE INFORMATION

Mile Post County Code No.Location

Date Time Ucense No. Year State

Vehicle Type - (1. Panenger Car 2. Pick 4sp 3. Van 4. Straight Truck 5. Semi 6. Double Bottom 7. Other )

'

Carrier Type (1. Common 2. Contract 3. Private) Property Placarded Yes No

Carrier Name

Carrie. Address

Drivers Name Drivers Uc. No. & State

11. SHIPPING DOCUMENTS

3 nipping Papers Yes No Shipping Name

Hazard Cass Isotope

Total Quantity (1. Curies (G) 2. Millicuries (m Ci) 3. Microcuries (u G) 4. Pounds 5. Kilograms]

Package Type (1. A 2. B 3. Other ] )

Special Form _ Yes _ No Normal Form (1. Gen 2. Uquid 3. Solid or Powder)

Transport Index (Total for Vehicle) *

i

Labels (1. No Label Required 2. White 1 3. Yellow 11 4. Yellow !!! 5. Other

Finile cau (1. Finite 1 2. Fissile il 3. Fissile til 4. Fissile Exempt)

Exclusive Use Yes No Endus;ve Use instructions With Vehicle _ Yes s No-

Shipper Name

Shipper Address

Consignee Name

{ Consionee Address
_

I til. VEHlCLE SURVEY Exclusive Use
Limit is 2 mK/hr

MR/HR Outside Surfaca (Higheet Reading)Radiation Levels * MR/HR Cab Seat IPrivate Carrier Esempt) *
,

MR/HR Six Feet From Outside Surface (Emdusive Use Only)=

Package Placement (1. Pauenger Car 2. Pack up 3. Van 4. Straight Truck 5. Semi 6. Double Bottom 7. Other )

[A |8 |C ) [A|8|C)^ # ^
A B C

B|C D B C' O B C D D E F D E F l'| D E F
,

E F G E F G E F G G H J l
|
' G H J j

i H J K H J K H J K G N J K L M |

l
! K L M 'N P |O

1. 2. 3. 4.
R S |TPackage Separation Feet From Occupied 5.

Area. U V|W
6. I

i

,

52 ;
1

1 1
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Offece Use Only
District Year & Seoventiet Number

IV. OTHER HAZARDOUS MATERIALS ON VEHICLE Yes No_

SNr. ping Name

Hazard Class Quantity

V. SURVEY RESULTS _ No irregularities Detected4

Enforcement Action Yes _ No NAV issued _ Yes Number - No

5800.1 _ Yes _ No lilinois Department of Nclear sarety idtlised _ Yes No-

VL PACKAGE INFORMATION - OPTIONAL DATA

To be obtained when obvious discrepancies are present ie., radsation readings in excess of regulatory limits. indication of radioact vei

material on board and shipping papers are missing or show no rad oactive material and where shipping papers do not provide required
Inforr .ation and such information is essential to proper enforcement action.

Pgk
Sees" NPace P.c n Pse wem ousasin Traw Sovece T. B. crosshe. Type g,, Group Readig Latmi n.y wept

i
1.

. a .
'

a a a
'

2-
. . .

4- U
'

. . m

$*
. e a

eI
71

'
. a .

l. . .

l I . . .

9. | | || , , ,

Ul'
e a .

! nI I a . .
i al I I

'

. . .

Total Packages in Shipment Number of Packages inspected

Removable Contamination _ Yes ._,. , No

Fa:kage Labeled for Additional Hatard - Yes No

L.S. A. Packages Marked or Stenciled (Radioactive LSA) _ Yes _ No

!

|

Nam, Rank 10 District

OLE 51C3 (2'79)
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APPENDIX D

The following chart indicates the number of surveillance stops by
day of week during the last 5 years, June 6, 1977 - June 1, 1981. The
most active day appears to be Friday due to radiopharmaceutical shipments
to hospitals, replenishing their supplies-for the beginning of the week.

|

|
i

i
4

i

NUf;8ER OF SURVEILLANCE SURVEYS OCCURRING
BY DAY OF WEEK

DURING FOUR CONTRACT YEARS
FthtSCR

OF
STOPS

XX
30 + XX

XX
' XX

XX XX
XX XX

23 + XX XX XX
XX XX XX
XX XX XX
XX XX XX

20 + XX XX XX XX
XX XX XX XX XX XX

XX XX XX XX XX XX XX XX
XX XX XX XX XX XX XX XX
XX XX XX XX XX XX XX XX XX

15 + XX XX XX XX XX XX XX XX XX
XX XX XX XX XX XX XX XX XX
XX XX XX XX XX XX XX XX XX
XX XX XX XX XX XX XX XX XX
XX XX XX XX XX XX XX XX XX XX

13 + XX XX XX XX XX XX XX XX XX XX XX

XX XX XX XX XX XX XX XX XX XX XX XX XX XX

XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX

XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX

XX XX XX XX XX XX XX XX XX XX XX XX XX XX XD XX XX XX

5+ XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX

. XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX

i XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX

XX XX XX X/ XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX
XX XX XX XX XX X/ XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX

---................-_.........-__ ...-_..................................................................-
Su H Tu W Th F S Su M Tu W Th F S Su M Tu V Th F S Su M Tu W Th F S Su M Tu W Th F S

Year I------- 77 -------I l------- 7s -------I l------- 79 -------| |------- so -------I l------- et -------I
I

J DAY OF k'EEK WITilIN YEAR
l

,
.

|
'
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APPENDIX D

The following. chart depicts the hour midpoint by 3 h'our intervals in
which surveillance stops occurred during the last 4 contract years. The
contract years are broken down into 5 periods, where 1977 and-1981 only show
the time interval for material movement covering 6 months..

|
,

HUMBER OF SURVEILLANCE THSPECTIDMS OCCURRING
BY HOUR *MIDPCINT

DURING FOUR CONTRACT YEARS
NUMBER
OF

STOPS'

X
I X

35 + X
X
X.
X
X

30 + X
X

X X
X XX
X XX:

25 + X XXX
X XXX
X XXX
X XXX
X XXX

20 + X X .XXX
X X XXX
X XX XXX
X XX XXX

t

j -X XXX -XXXX
15 * X XXX XXXX

i

) X XXX XXXX
i

I X . XXX XXXX
,

XX XXX XXXX'
. i

' I XX XXX XXXXX
10 * X XX XXX XXXXX

l X XX X XXX XXXXX

| | X XX X XXXX XXXXX
| X XX X XXXX XXXXX X

| X XXXX XXXX XXXXX XX
$* X XXXX XXXX XXXXXXXX XX

X XXXX XXXX XXXXXXXX XXX
XXX XXXXX X XXXX XXXXXXXX XXXX

| XXX X XXXXXX X XXXXX XXXXXXXX XXXX
XXXXXXX XXXXXXX XX XXXXX XXXXXXXXX XXXX

i

|
...............................................................................................................

i 11122 11122 11122 - 1 1122 11122 '
036*25814 036925814 036925514 0 36925814 036925814 HOUR'

I

g..... 77 .....| |..... 73 .....| |..... 79 .....| j.....* 80 -----| l------ 31 -----! TEAR

|
,

|

I

|

| l

( 56-
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APPENDIX D

The following table indicates the surveillance activity occurring per
month during the last four contract years. The total activity for the month
of September is misleading since the O' Hare study accounted for the 50 of the
73 stops.

HUM 3ER CF SURVEILLANCE SURVEY 5
BY MONTH

i CURING FOUR CCNTRACT YEARS

MONTH YEAR

FREQUENCY
PERCENT
RCW PCT

....L.PC7 77 1 78 | 79 1 80 | 81 | TOTALCO
....+........+.................+........+.........

0 4 3 ( 5 18
0.00 1.32 0.99 1.91 1.65 5.941

JAN 0.00 22.22 16.67 33.33 27.78
........ 4........+....

41 3.95 4.55 25.000.00 7
. . . + . . . . . . . . + . . . . . . . . ........

0 5 3 4 4 16
0.00 1.65 0.99 1.32 1.32 5.28%

TEB 0.00 31.25 18.75 25.00 25.00
0.00 9.24 3.95 3.05 20.00

. . . . . . . . . . . . . . . . . . . . . . . . _ _ . + . . . . . . . . + . . . . . . . . . . . ....+
0 6 7 9 t 9 31

0.00 1.98 2.31 2.97 2.97 10.23%M 0.00 19.35 22.58 29.03 29.03
=+........s

11.11 9.21 6.82 45.000.00
.....+........+........+_ _.+.

0 3 3 6 2 14
0.00 0.99 0.99 1.98 'O.66 4.62

APR 0.00 21.43 21.43 42.86 14.29
0.00 5.56 3.95 4.55 10.00

.........+..............__.+........+........+.........
0 9 7 8 0 24

0.00 2.97 2.31 2.64 0.00 7.92%E 6.00 37.50 29.17 33.33 0.00
....................__..... ........,_... 06 ....0.00 ,

0.00 16.67 9.21 6
... ....,

5 4 10 8 0 27
1.65 1.32 3.30 2.64 0.00 8.91%

JUNE 18.52 14.81 37.04 29.63 0.00
23.81 7.41 13.16 6.06 0.00

.........+....... 4........+.................+........+

) 2 4 4 5 0 15
0.66 1.32 1.32 1.65 0.00 4.95%

JL1Y 13.33 26.67 26.67 33.33 0.00
9.52 7.41 5.26 3.79 0.00

.........,.................+..........................+
2 6 9 8 0 25

0.66 1.98 2.97 2.64 0.00 8.25%
AUC 8.00 24.00 36.00 32.00 0.00

9.52 11.11 11.84 6.06 0.00..........i ........................__+.................,

2 4 9 58 0 73
0.66 1.32 2.97 19.14 0.00 2 % . 0 9"

SEPT 2.74 5.48 12.33 79.45 0.00
9.52 7.41 43.94 0.00..............................11.84......................+

3 6 6 5 0 20
0.99 1.98 1.98 1.65 0.00 6.60%

OCT 15.00 30.00 30.00 25.00 0.00
,

14.29 11.11 7.89 3.79 0.00t

.......................................................
0 2 6 7 0 15

0.00 0.66 1.98 2.31 0.00 4.95%
f NO\. 0.00 13.33 40.00 46.67 0.00

0.00 3.70 7.89 5.30 0.00
...........................+.................+.........

7 1 9 8 0 25
;

| 2.31 0.33 2.97 2.64 0.00 8.25%
DEC 25.00 4.00 36.00 32.00 0.00

33.33 1.8 6.06 0.00
1 ..............._-_+......5....11 84.

. ................__....

| TOTAL 21 54 76 132 20 303
| 6.93 17.82 25.08 43.56 6.60 100.00:
1

!

l

(
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APPENDIX E

PACKAGE DATA

; THE FOLLOWING CHART INDICATES THE TOTAL NUMBER OF RADI0 ACTIVE

MATERIAL PACKAGES PRESENT PER SURVEILLANCE BY CARRIER TYPE DURING

THE LAST 5 YEARS. IN ILLINOIS, COMMON CARRIERS TRANSPORTED MORE

PACKAGES THAN CONTRACT AND PRIVATE CARRIERS COMBINED.
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The following table depicts the physical form of.the radioactive material
in the shipments surveyed during the last five years.

,

:

I

|

!

!

.

PHYSICAL FORM OF THE RADI0 ACTIVE MATERIAL SHIPMENTS
BY YEARi

i DURING FOUR CONTRACT YEARS
!
!

YEAR

FREQUEHCY
PERCENT

| R O'A PCT
COL PCT 77 | 78 | 79 | 80 | 81 1 TOTAL

_________+________+________+________+________+._______+
1 1 0 3 0 0 ,.
. . . . . .

. . . . .

. . . . .

__-______+________+-_______+________+________+__._____+
.: 0 0 0 1 1 2
$ Gas 0.00 0.00 0.00 0.33 0.33 0.67
g, 0.00 0.00 0.00 50.00 50.00 _,

g _________+____0.00
0.00 0.00 0.76 5.00

____+________+________+ _______+________+ .

U 3 3 6 23 0 35
5 1.00 1.00 2.01 7.69 0.00 11.71
2: Liquid 8.57 8.57 17.14 65.71 0.00
E; 15.00 5.56 8.22 17.42 0.00

_________+._______+________+________+________+________+
14 51 1 65 82 17 229

Solid 4.68 17.06 21.74 27.24 5.69
6.14 22.37 28.51 35.81 7.46 76.59

70.00 94.44 89.04 2.12 85.00
_________+________+________+________+________+________+

3 0 2 26 2 33
1.00 0.00 0.67 8.69 0.67 11*03Mixture 9.68 0.00 6.45 78.78 6.45

15.00 0.00 2.74 1_ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ 4 _ _ _ _ _ _ _ _ 4 _ _ _ _ _ _ _ _ . _ _ _9_ _. 6 9_ _ _ _ _1 0 . 0 0_ _____.

TOTAL 20 54 73 132 20 299
6.69 18.06 24.41 44.15 6.69 100.00

*Four stops, one in '77 and three in '79, involved individuals treated with
radioactive iodine.
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APPENDIX E

The following table indicates the total number of packages on
the vehicles at the time of the survey during the last four contract
years. Most of the single package stops were either industrial radio-
graphers or construction personnel with moisture-density gauges.

|

|

TOTAL NUMBER OF RADI0 ACTIVE MATERIAL. PACKAGES PRESENT
BY SURVEILLANCE SURVEY INSPECTION|

DURING FOUR CONTRACT YEARS

| Total No. of Total No. of Total No, of
Packages Stops Packages Stops Packages Stops
FREQUENCY FREQUENCY FREQUENCY

PERCENT PERCENT PERCENT
R0W PCT R0W PCT ROW PCT
COL PCT 0 1 COL PCT 0 | COL PCT 0 |

---------+--------+ ---------+--------+ ---------+--------+
14 8 4 18 1

1.38 0.35.

* 100.00 100.00.

| 1.38 0.35.

- - - - - - - - - + - - - - - - - - + - - - - - - - - - + - - - - - - - - + - - - - - - - - - + - - - - - - - - +
1 119 9 4 19 3

! 41.18 1,38 1.04
100.00 100.00 100.00
41.18 1.38 1.04

---------+--------+ ---------+--------+ ---------+--------+
2 21 10 8 20 4

7.27 2.77 1.38
100.00 100.00 100.00

7.27 2.77 - 1.38
---------+--------+ ---------+--------+ ---------+--------+

3 5 11 1 23 3
; 1.73 0.35 1.04
| 100.00 100.00 100.00

1.73 0.35 1.04.', ------_--+-_-_----+ ---------+--------+ ---------+---_----+
4 | 4 1 12 3 25 5

1.38 1.04 1.73
100.00 100.00 100.00

1.38 1.04 1 1.73
---------+:-------+ ---------+--------+ ---------+--------+

5 1 6 1 15 3 26 2
2.08 1.04 0.69

100.90 100.00 100.00
2.03 1.04 0.69

i

- - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - _ - - + - - - - - - - - - + - - - - - - _ - +
6 1 5 16 1 27 1t

'

1.73 0.35 0.35
100.00 100.00 1 100.00

1.73 1 0.35 | 0.35
---------+--------+ ---------+--------+ ---------+--------+

l 7 5 17 1 2 30 4

1.73 1 0.69 1.38
100.00 l 8 | 100.00 100.00

l 1.73 | | 0.69 1.33
---------+--------+---------s--------+---------+--------+

i TOTAL 289 TOTAL 239 TOTAL 289
100.00 100.00 100.00

* Trooper was unable to determine the total number of packages
present due to insufficient properly prepared shipping papers
or other priorities (i.e. accident, etc.) developed during

the inspection.,

I
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APPENDIX E

TOTAL NUMBER OF RADI0 ACTIVE MATERIAL PACKAGES PRESEHi
BY SURVEILLANCE SURVEY INSPECTION

DURING FOUR CONTRACT YEARS j

Total No. of Total No. of Total No. of I
Packages Stops Packages Stops Packages Stops

I
FREQUEHCY

'

FP.EQUENCY FREQUENCY
PERCENT PERCENT PERCENT
R0W PCT R0W PCT ROW PCT
COL PCT 0 | COL PCT 0 | COL PCT 0 |
---------+--------+ ---------+--------+ ---------+--------+

31 1 44 3 60 1

0.35 1.04 0.35
100.00 100.00 100.00

0.35 1.04 0.35
---------+--------+ ---------+--------+ ---------+-------_+

32 1 45 2 03 1

0.35 0.69 0.35
100.00 100.00 100.00

0.35 0.69 0.35
------_--+--------+ - - - - - - - - - + - - - - - - - - + - - - - - - - - - + - - - - - - - - +

34 1 48 8 64 3
0.35 2.77 1.04

100.00 100.00 100.00
0.35 2.77 1.04

-----~~--+--------+ - - - - - - - - - + - - - - - - - - + - - - - - - - - - + - - - - - - - - +
35 1 49 2 65 3

0.35 0.69 1.04
100.00 100.00 100.00

0.35 0.69 1.04
- - - - - - - - - + - - - - - - - - + - - - - - - - - - + - - - - - - - - + - - - - - . . - - - + - - - - - - - - +

36 1 1 50 15 66 1

0.35 5.19 0.35
'

100.00 100.00 100.00
O.35 5.19 ( 0.35

---------+--------+---------+--------s---------+--------+
39 1 53 1 70 2

0.35 0.35 0.69
100.00 100.00 100.00

0.35 0.35 0.69
- - . . . - - - + - - - - - - - - + - - - - - - - - - + - - - - - - - - + - - - - - - - - - + - - - - - - - - +

40 6 54 2 72 4 1
2.08 0.69 1,38

100.00 100.00 100.00
2.03 0.69 1,38

---------s--------+---------+--------+---------+--------+
43 3 58 1 86 1

'

1.04 0.35 0.35
100.00 100.00 100.00

1.04 1 0.35 0.35
- - - - - - - - - + - - - - - - - - + - - - - - - - - - + - - - - - - - - + - - - - - - - - - + - - - - - - - - +
TOTAL 239 TOTAL 239 TOTAL 289 1

100.00 100.00 100.00
'

1

|

|
1
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APPENDIX E

i

TOTAL NUMBER OF RADI0 ACTIVE MATERIAL PACKAGES PRESENT
| BY $URVEILt.ANCE SUP.VEY INSPECTION
i DURING FOUR CONTRACT YEARS s'

i Total No. of Total No. of

[ Packages Stops Packages Stops
! FREQUENCY FREQUENCY '/-
,

PERCENT -PERCENT
R0W PCT ROW PCT
COL PCT 0 | COL PCT 0 |

___---___+_--___-_+ ________-+_-_____-+
88 1 197 1

0.35 0.35 '

100.00 100.00
0.35 0.35

_-___----+-----_--+ __-__-___+----_ --+
103 1 203 1

0.35 0.35
100.00 100.00

0.35 0.35
| -_-_--_--+---_--_-4 ___-___--+--_-___ 4

126 1 TOTAL 289 <

0.35 100.00
; 100.00

O.35'

----_----+___-__-_+
155 1

0.35 e n
100.00 -

| 0.35
c ---__--__,-----___+

l 158 1 1

0.35
100.00

I 0.35
I ___------+____--__+

0 160 1
0.35

100.00
0.35

_-_----__+_--_--__+
171 1 '' *

'0.35
100.0)

0.35
--_-----_+________+

193 1
0.35

100.00
| 0.35

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

TOTAL 289
100.00

I
,

|
'

?

f
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The following chart indicates the total Transped Index nidpoint
by increments of 5, present per shipment survey during' the last 5 years.

t

!.
>

\ .

t

|' ( If
x

8 )

; 1941 TRANSPCRI INDEX OF 5HIPMENTS ,' BY YEAR
DURING FO'JR CCHIR ACT YEARS

N'JPGER
,

OT *

STOPS

] X
J. X <
t X
i X

70 + X
, X

X
X
X -'

6C+ X
'

X e

X '

X
X

50 + X
,

X
Y

n

x
,

}>.

X X
40+ X X

X X X
X ' X X#
X X X

r X X XX
1 30 * X XX XXl

X XX X X
X XX X X
X XX XX

23 *
. XX XX
/ XX XX
/ XX X X
/ XX XX

4/ XX XX X
X X ,X XX X13 4 X X XX XX X
X X XX XX X
% X X XX XXX X kX
? XX X XXXX XX X X Y- XXX
X XX XX X XXX/X XXXXX X KXXXXXX X X*X X X **

....................................................................................... 4....X..................j..
TI i 1223s4 4 5 1122335 + 5 1 1223354 5 1 1: 23ss5 5 t i 22334 *5'

0 50 5C 50 50 50 050 50 50 50 50050 5050 *> 0 5 0 0 5 0 5 0 5 0 5 0 50t50 505050 50
Year |-------- 77 -------I i-------- 7s -------I i-------- 7s -------I l-------- e6 -------i i-------- si -------i

* 1 E.scecaed so s stoes TOTAL T.I. BY YEAR '

**7! Exceeded 50 once .

.
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APPENDIX F

The following chart is of the highest cab level radiation reading
for each stop. The radiation levels greater than 2.0 mR/hr were normally
rectified by repositioning the packages in the vehicles, but in at least
3 instances, this was not possible since the total TI exceeded the 50
limit and the vehicle size was too restrictive.

~ $
,//

' 1, 1 |
*

5 [f

f RADIA!!ON LEVEt IN VEHICLE CAS
SY SURVEritANCE STOP

Cab DURINS FOUR CCH1RACT YEARS
14 vel

Midpoint Total
TEAR RE/hf I of CUN. PERCENT CUM.

Stops FRES PERCENT

0.0 XXXXXXX 14 14 4.64 4.64
1.5 XX 4 18 1.32 5.96
3.0 0 18 0.00 5.96
4.5 X 1 19 0.33 6.29
6.e 0 19 0.00 6.29
7.5 0 19 0.00 6.29

77 9.0 0 19 0.00 6.29
10.5 X 2 21 0.66 6.95
12.0 0 21 0.00 6.95
13.5 0 21 0.00 6.95
15.0 0 21 0.00 6.95 3'16.5 0 21 0.00 6.95

0.0 XXXXXXXXXXXXXXXXXXXXXXXXX SO 71 16.56 23.51
1.5 XX 4 75 1.32 24.83
3.0 0 75 0.00 24.83
4.5 0 75 0.00 24.83

oc 6.0 0 75 0.00 24.03
7.5 0 75 0.00 24.834 IIw 9.0 0 75 0.00 24.C3>" 10.5 0 75 0.00 24.83

p. 12.0 0 75 0.00 24.831

ca 13.5 t 75 0.00 24.83
15.0 0 75 0.00 24.83

g "; 16.5 0 75 0.00 24.83

Ek 0.0 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 67 142 22.19 47.02
eq 1.5 XXXX 7 149 2.32 49.34e

L 3.0 0 149 0.00 49.34''
4.5 T. I 150 0.33 49.67 4

09 6.0 0 150 0.00 49.67
LD 79 7.5 0 150 0.00 49.67
2 9.0 0 150 0.00 49.67
2" 10.5 X 1 351 0.33 50.00
cX 12.0 0 151 0.00 50.00
uJ 13.5 0 151 0.00 50.00
GC 15.0 0 ISI 0.00 50.00
ye 16.5 0 151 0.00 50.00
O

0.0 XXXXYXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXFXXXXXXXXXXXXXXXX 112 263 37.09 87.09==
h" 1.5 XXXXXXXX 15 278 4.97 92.05
|3 3.0 X 1 279 8.33 92.38,

ca 4.5 0 279 0.00 92.38
' cC 6.0 0 279 0.00 92.30

CC 80 7.5 0 279 0.00 92.3
* 9.0 0 279 0.00 92.35

10.5 X 1 250 0.33 92.72
12.0 0 230 0.00 92.72s

13.5 X 1 281 0.33 13.05
6 15.0 0 281 0.00 13.05

16.5 X 1 232 0.33 93.34

0.0 XXXXXXXXXX 19 301 6.29 99.67
1.5 0 301 0.00 99.67
3.0 X 1 302 0.33 100.03
4.5 0 302 0.00 100.tt
6.0 0 302 0.00 100.00

gg 7.5 0 300 0.00 100.00
9.0 0 302 0.00 100.00

10.5 0 302 0.00 100.00
12.0 0 302 0.00 100.00
13.5 0 302 0.00 100.00
13.0 0 302 0.00 100.00

I16.5 0 302 0.00 300.00

.........................................................
10 20 30 40 !, 0 70 80 90 100 110

! Ilu!Bia. 0F STOPS
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APPENDIX F
!

; The following chart is of the highest vehicle surface radiation
! level for each stop. The radiation levels in excess of 48 mR/hr were "

for vehicles with a total TI greater than 50.,

,

l

l
i t

.

I

!
!

!
!

RADI A!!ON LEVEL OF $HIPMENTS AT VEHICLE SURFACE
OY SURVE!LLANCE STOPl

i Surface DURING FOUR CONTRACT YEAR $

+ Level
Total' Kidpoing
i of CUM. PERCENT CUM.YEAR mR/hr Stops FRES PERCfMT ;.

e XXXXX 9- 9 2.99 2.99
8 XXX 6 15 1.99 4.98 ,

-| 16 X 1 16 0.33 5.32
24 X 1 17 0.33 5.65'

i 32 X 2 19 0.66 6.31
77 40 X 1 20 0.33 6.64,

i 48 X 1 21 0.33 6.98
| 56 0 21 0.00 6.13 j

< 64 0 21 0.00 6.93
72 0 21 0.00 6.93

<
' O 21 0.00 6.98

r 80
1

1 0 XXXXXXXXXXXXXXXXXX 35 56 11.63 -1E.40
! 8 XXXX 8 64 2.66 21.26
I 16 X 2 66 0.66 21.93

24 XX 3 69 1.00 22.92
32 X 2 71 0.66 23.59

p. yg 40 X 1 72 0.33 23.92
48 X 1 73 0.33 24.25 L

>- 56 X 1 74 0.33 24.58 r

AQ 64 0 74 0.0b 24.58 L

! 72 0 74 0.00 24.58:

| ce 80 X 1 75 0.33 24.92,,

m
*% 0 XXXXXXXXXXXXXXXXXXXXXXX 46 121 15.28 40.20 t

jk 8 XXXXXXXXXX 20 141 6.64 46.8%
16 XXX 5 146 1.65 48.50 ;

%,

24 X 1 147 0.33 48.8% |

00 32 X 1 148 0.33 49.17 |

40 X 1 149 0.33 49.50 ;
y@ 79

48 0 149 0.00 49.50
56 X 1 ISO 0.33 49.83
64 0 150 0.00 49.83
72 X 1 151 0.33 50.17

cc 0 151 0.00 50.17to
2":
C3 0 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 91 242 30.23 80.40

8 XXXXXXXXXXX 21 263 6.98 87.33**

cc 16 XXXX 8 271 2.66 90.03
== F4 X ! 272 0.33 99.37
C3 32 X 2 274 0.66 11.03

40 X 1 275 0.33 91.36
[h 60 48 X 1 276 0.33 91.69

55 XX 3 279 1.00 92.69
64 0 279 0.00 92.69
72 X 1 230 0.33 13.02

l CO X 2 282 0.66 93.69,

f 14 296 4.65 93.34
C XXXXXXX

1 297 0.33 95.67
8 X

16 X 2 299 0.66 99.34
1 300 0.33 99.67

24 X
1 301 0.33 100.00

12 X
0 301 0.00 ite.00

40
0 301 0.00 100.0081 43 0 301 0.00 100.00

56 0 303 0.00 100.00
64

0 301 0.00 100.00
72

0 301 0.00 100.90
80

....................................... 4......

le 20 30 40 50 60 70 80 90

NUP2ER OF STOPS

|
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APPENDIX F

]
1 ,

The following bar chart indicates the highest radiation reading at

| six feet from the vehicle. The number of background readings is misleading
since the six foot reading is only taken if the vehicle is operated as

j exclusive use,

i

j i

|
'

,

i

l

4
i

.

I '

RADIATION LEVEL OF EXCLUSIVE USE VEHICLE SHIPMENTS AT SIX FEET
BY SURVEILLANCE STOPS

DURING FOUR CONTRACT YEARS
; gg,GER
' 0F

| STOPS

I X
I X*

X

| l X
1 &@ * X

X'

X X
X X
X X

96 * X X
1 X X

X X
X X
X X

* 40 * X X X
I X X X
! X X X

x x x
; X X X

;' 30 * X X X
X X X

I X X X
X X X

{' X X X

: 20 * X X X
j | X X X

r i X X X

|X X XX XX
i

, IX XX XX XX

( 10 *X XX XX XX
X XX XX XX X

j
X XX XX XX X

i

XX XX X XX X XXX X

XX XX XX X XXX XX XXXXX X X XXXX,

, ............................................................................................................r
I 11111 11111 11111 11111 11111

0246802468 0246802468 02468024 68 0246802468 0246802468
|

yeay g....... ,,......g g....... ,s ......g g....... ,, ......| g...... 8a ......I g...... 81 ......g 1,

l

RADIATION READINGS (r.R/HR) BY YEAR
'

|
,
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RADI0 ACTIVE MATERIAL SHIPMENTS
r,Y CARRIER AND RADIATION LEVELS

DDT
PREPARED FOR TRANSPOR1ATION CONTRACT WITH HRC &

CAB SURFACE SIX FT
CARRIER QUAN MTRL LEVEL LEVEL LEVEL TOTAL

DATE LOCATION HOUR HAME ISOTOPE QUANTITY UNIT CLASS MR/HR MR/HR MR/HR TI

9/16/80 OLD MAHHEIM 0115 AAA CARTAGE RA-BE 4.5 MCI IND .0 .3 .0 1.0

9/IS/80 OLD MAHHEIM 1725 AIRBORN FRT MIXED 14,349.0 UCI MED .1 .1 .0 .3

11/20/80 US20ZI90 1240 AMF TUDDSCOPE IR-192 3.2 CI IND .0 .0 .0 2.0
9/03/80 157 1005 ARK. BEST FRT U HAT 11,180.0 MCI LSA .2 1.9 .4 5.8

9/03/80 I57 1159 ARK. BEST FRT U HAT 41,605.0 LDS LSA .2 .9 .3 .0

11/10/80 EFINGHAM 0715 ASSOC. COUR MO-99 725.0 MCI MED .1 .4 .4 2.2

9/19/00 LAURENCE 0740 AIR COUR MO-99 350.0 CI MED .1 10.5 .0 2.4

9/17/80 OLD MAHHEIM 1804 AIRBORN FRT MIXED 57.1 MCI MED- .1 .3 .0 2.6

7/17/80 I57 1040 BAGGETT TRAN U DEP 1,749.3 MCI IND .2 .5 .2 .4
3/19/81 IL121 0945 BASIN SURVEY AM&BE 3.0 CI IND .1 .7 .0 .7

4/14/81 I-5 WB PLAZ 0853 BEST TRAH UHK 200.0 UCI LSA .6 1.0 .1 1.3

9/18/80 OLD MAHHEIM 1145 BIT INC. MIXED .4 MCI LSA .1 .2 .0 .4
8/13/80 US412IL173 1020 C1H 1RANS. U-235 9,840.0 MCI LSA .0 .5 .0 9.0

1/31/31 IL 23 1616 CASPERSON MIXED 27,210.0 MCI MED 3.7 33.0 5.0 59.3

3/06/81 ISS 0930 CASPERSON MD-99 509.9 MCI WAS-MED .1 .4 .1 4.4

9/13/80 OLD MAHHEIM 1400 CASPERSON MIXED 19.0 CI MED 17.0 31.0 .0 22.1

9/15/80 OLD MAHHEIM 2320 CASPERSON MIXED 592.0 MCI MED .3 13.0 .4 .0 35

9/15/80 OLD MANHEIN 1800 CASPERSON MIXED 3,062.1 MCI MED .0 .0 .0 15.2 13
1

9/15/SO OLD MAHHEIH 1715 CASPERSON TL201 1,508.1 MCI MED .1 3.5 .0 1.2 rn
9/16/80 OLD MAHHEIM 2215 CASPERSON M099 5.5 CI MED 2.0 6.0 .0 6.3 32

9/17/80 LAUREHCE 2220 CASPERSON I31&TL 250.0 MCI MED .1 .5 .0 1.0 C3 .

|
9/18/80 OLD MAHHEIM 0855 CASPERSON N099 441.0 MCI MED .0 .1 .0 .2 ><

$ 9/19/80 LAWRENCE 1700 CASPERSOH I,M08P 106.6 CI MED 1.0 55.0 7.0 132.3
9/20/80 HIGH&MT PRS 0750 CASPERSON MIXED 114.8 CI MED 2.4 80.0 12.0 188.1 CD

10/19/80 US512IL71 0825 CASPERSON MO&I51 2,606.0 MCI NED .3 9.0 .0 4.9

12/20/80 155 HB 0206 CASPERSON MIXED 112.7 CI MED 1.4 70.0 18.0 189.8

12/26/80 170 EB 1415 CASPERSOH I131MO 106.2 CI NED .5 18.0 9.0 106.2

9/26/80 IL90 0915 CENTURY GEO. CS-137 125.0 MCI IND .1 .6 .0 .2

8/27/80 I74 0830 CHEM HUC 4,146.0 MCI WASTE .2 13.0 2.0 .0

9/03/80 174 1220 CHEM HUC MIXED 8,750.0 NCI WASTE .1 2.3 .4 .0

9/03/80 174 1220 CHEM HUC MIXED 8,750.0 MCI WASTE .1 2.3 .4 .0

1/05/31 ISO WB 1250 CONAM IR-192 78.0 CI IND .3 .6 .0 1.5

6/13/80 I55 1300 CONSOL FRT. CF-252 27.0 MCI IND .1 7.5 .4 5.0

9/20/80 LAUREHCE 0215 CONTRACT COUR MIXED 5.6 CI MED .0 15.0 .0 18.6

11/30/80 IL262AVON 1550 CONTRACT COUR MIXED 15.0 CI MED 11.0 44.0 5.0 50.0

12/28/C0 US20&PEC RD 1445 CONTRACT COUR M099 55.4 CI MED 14.0 50.0 4.0 45.1

3/12/81 180 WB 1640 CROWH 1RK CO-60 .1 UCI LSA .0 .0 .0 .0

3/19/81 IL121 1235 DRESER ATLAS AMEBE 4.5 CI IND .1 .8 .1 3.0

11/12/80 IL332EFINGH 1330 DRESSER ATLAS CS8AM 20.0 CI IND .0 2.5 1.5 10.0

6/20/80 I57 0930 ELIOT LAKE FRT U HAT 5.8 CI LSA .1 .5 .2 5.0

7/22/80 157 SCALES 0810 ELIOT LAKE FRT U HAT 5.8 CI LSA .2 .6 .3 5.0

7/25/80 157 1330 ELIOT LAKE FRT U HAT 5.8 CI LSA .1 .8 .6 5.0

3/17/81 IL3 1050 FEDERAL EXP XE-133 1.4 CI NED .0 .1 .0 .5

9/16/80 OLD MANHEIM 2320 FEDERAL EXP MIXED 5,186.5 HCI MED .1 .4 .0 1.1

9/18/80 LAUREHCE 0610 FEDERAL EXP RA-BE 4.5 MCI IND .1 .2 .0 .5

9/19/80 OLD MAHHEIM 2305 FEDERAL EXP IR-192 46.3 CI IND .0 1.0 .0 1.5

9/19/80 LAURENCE 0550 FEDERAL EXP MIXED 20.2 CI MED .3 .5 .0 2.6

2/25/81 ISO 1345 HACKE TRK. MIXED 16,757.8 MCI WASTE .3 26.0 6.0 2.0

2/26/81 155 1525 HACKE TRK. MIXED 57,800.0 MCI WASTE .2 13.0 1.0 2.6

- --- f__ -, -



w-

RAD 10ACTEVE MATERIAL SHIPMENTS
BY CARRIER AND RADIATIDH LEVELS

PREPARED FOR TRANSPORTATION CONTRACT WITH HRC & DDT

CAB SURFACE SIX FT
CARRIER QUAN MTRL LEVEL LEVEL LEVEL TOTAL

DATE LOCATION IIOUR hat 1E ISOTOPE QUAtlTITY UNIT CLASS MR/ilR MR/IIR llR/HR TI

12/04/80 180 1145 HACKE TRK. 11IXED 10,449.9 MCI WASTE .1 15.6 2.2 6.0
443/31 170 WB 1050 HI COUllTRY C MFP 6,224.0 UCI LSA .1 10.0 .6 10.0
6/09/S0 RT333!10NTRO 1825 IllTMAN HUC 111XED 4,604.0 MCI WASTE .3 6.5 2.5 20.0
7/21/80 US243 SCALE 1345 HITMAH HUC MIXED 1.0 CI WASTE .8 60.0 4.0 .0
8/12/80 174 1715 IIITMAN HUC T11XED 83.0 MCI WASTE 1.5 7.0 1.0 .0
8/13/80 174 1530 llITMAll IIUC MIXED 19,832.9 MCI WASTE .5 25.0 2.2 32.0
11/13/30 157 1545 IMMAN NUC FRT U NAT 10,140.0 MCI LSA .2 1.2 .6 0

9/18/SO LAURENCE 0350 KHS AIR FRT R A- BE 4.5 MCI IND .0 9.5 .0 .5
7/28/00 170 1300 LEEWAY FRT. CS-137 40.0 MCI IND .1 .2 .0 1.0
3/23/31 180 EB 1120 MCCOR!iACK TRAN MIXED 22,716.8 MCI LSA .2 17.0 1.2 .1
3/26/80 US24 SCALE 1310 MCCORMACK TR AH T11XED 80,720.0 t1CI WASTE .0 80.0 6.0 .0
3/22/30 I70 1030 HL INDUSTRIES U-238 24.2 CI WASTE .0 3.0 1.5 20.0
1/23/81 155 SB 1310 ORSCHELN BR TR CS-137 .0 CI IND .0 .0 .0 3.0

12/10/80 I74 WB 0800 P.I.E. PU-238 1,820.9 MCI LSA .0 .0 .0 .0
9/16/30 KEHHEDY 0500 PAP.KSIDE MOTOR MOSI31 12,489.0 t1CI MED 1.3 7.0 .0 10.7
9/16/S0 KEilHEDY 1000 PARV. SIDE MOTOR UHK .0 MCI MED .0 .0 .0 .0
9/17/80 LAWREllCE 0500 PARKSIDE MOTOR I-131 1.4 t1CI F1ED .0 2.5 .0 .4 >
9/15/80 KEHHEDY 1055 P RBODY TEST IR-192 95.0 CI IND .2 11.0 .0 1.3 -3
9/17/80 K EHilEDY 2320 PEABODY TEST IR192 90.0 CI IND .2 10.0 .4 .7 rT1
9/18/80 K EllH EDY WB 1733 PEABODY TEST IR-192 80.0 CI IND .0 1.2 .0 .9 2

9/17/80 LAURENCE 0420 PHARM 0 TOPE T1099 10.8 CI f1ED .5 5.0 .0 2.0 3
9/19/80 LAURENCE 0440 PHARM 0 TOPE MD-99 16.6 CI MED .4 2.5 .3 2.0 X

Z 9/13/80 OLD t1AHHEIt1 1202 PRIVATE COUR MIXED .0 MCI NED .0 8.0 .0 30.1
9/14/30 DLD T1AHHEII1 1637 PRIVATE COUR MIXED 1,046.0 MCI MED .6 3.5 .5 9.2 O
9/14/80 OLD t1AHHEIN 1400 PRIVATE COUR (11XED 1,680.0 MCI MED .8 3.8 .0 10.2
9/14/80 KEllHEDY 0905 PRIVATE COUR MIXED 7,667.0 MCI MED 1.0 18.0 1.0 57.2
9/15/80 OLD MAHHEIM 1413 PRIVATE COUR MIXED 14.1 MCI MED .3 2.3 .0 1.7
9/15/80 HIGNSIMT PR 1725 PRIVATE COUR MIXED 505.0 MCI MED .1 1.5 .0 4.8
9/16/80 OLD TIAHilEIM 1000 PRIVATE COUR GA-67 507.0 MCI fled .5 4.8 .0 8.2
9/16/80 OLD TIAHHEIM 1319 PRIVATE COUR MIXED 197.3 MCI MED .4 1.0 .0 1.8
9/16/80 LAURENCE 1130 PRIVATE COUR MIXED 3,345.0 MCI MED .1 .2 .0 4.8
9/16/80 KEHIIEDY 2000 PRIVATE COUR HA-22 5.4 MCI MED .1 1.0 .0 5.3
9/16/80 HIGHEARMSTR 1725 PP.IVATE COUR MIXED 3.5 CI f1ED .1 2.0 .0 6.5
9/16/80 OLD TIAHHEIM 1442 PRIVAT E COUR MIXED 413.7 MCI MED .6 2.5 .0 2.4
9/16/80 OLD T1AHilEIt1 1405 PRIVATE COUR MIXED 140.2 MCI MED .5 .7 .0 1.7
9/17/80 OLD 11AHHEIM 1235 PRIVATE COUR HASI23 30.2 MCI MED .1 .8 .0 1.2
9/17/80 HIGNRARiiSTR 1721 PRIVATE COUR MIXED 129.3 T1CI MED .1 .7 .0 2.9
9/17/80 KEHilEDY 1350 PRIVATE COUR filX ED 25.8 MCI MED 1.1 1.3 .0 1.3

9/18/80 KENNEDY 0935 PRIVATE COUP, MIXED 103.2 CI MED .6 10.0 3.0 25.8
9/18/80 LAUREllCE 2304 PRIVATE COUR I-131 1,149.0 MCI MED .5 2.4 .0 2.8
9/19/80 LAWRENCE 0904 PRIVATE COUR MIXED 860.0 MCI MED .1 .3 .0 3.2
9/19/80 KEHHEDY 1330 PRIVATE COUR MIXED 1,116.0 MCI MED 1.0 4.7 3.5 4.9

9/15/30 LAUREHCE 1910 PUROLATOR TLtGA 26.0 MCI fiED .3 .3 0 .2

1/29/81 I474 MB 1705 QUAD CITY TEST IR-192 58.0 CI IND .0 2.0 .0 1.2

11/06/80 IL53MOL'IllE 1100 REESE1 ASSOC CS-AM 50.0 MCI IND .2 .2 .0 .1
2/05/81 180 un 1730 RYDER RANGER H DEP 720.0 MCI LSA .0 .1 .0 .0

10/31/80 US513180 1716 RYDER RAtlGER U DEP 56.0 MCI LSA .1 .5 .0 .1
3/12/81 US36&IL1 0930 RYDER TRK IR1CS 500.0 MCI IHD .1 .3 .0 .3

9/29/80 15 PLAZA 51 0640 SUP.IHD.X-RAY IR-192 33.0 CI IND .1 .5 .1 1.3
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RADIDACI tUC MAII'R1 AL SillPNLHIS.

BY CARRIER AND RADIATIDH LdVELS
PREPARED FOR TRANSPORTATION CONTRACT WITil NRC & DDT

CAB SURFACE SIX FT
CARRIER QUAN MTRL LEVEL LEVEL LEVEL TOTAL

DATE LOCATION HOUR HAME ISOTOPE QUANTITY UNIT CLASS MR/HR MR/HR MR/IIR TI

11/03/80 180 1807 SUP.IND.X-RAY IR-192 30.0 CI IND .1 .3 .0 .5
1/08/81 180 WD 1655 TRI STATE MIXED 457.9 NCI WASTE .0 .3 .0 .0
2/09/81 180 WD 1220 TRI STATE UtPU 100.0 MCI LSA .0 .1 .0 .1
3/05/31 ISO ED 1745-TRI STATE U235CO 49.6 CI LSA .0 .0 .0 .3
6/20/80 157 1235 TRI STATE U HAT 2.5 CI LSA .2 .8 .4 .0
6/25/80 170 1230 TRI STATE UF6 3.0 CI LSA 1.0 2.5 1.5 3.0
8/22/80 180 1115 TRI STATE PU-239 13.4 CI LSA .0 .0 .0 6.0
8/25/80 180 1411 TRI STATE U-235 6,920.0 MCI LSA .0 .0 .0 28.8
9/10/80 ISO 1705 TRI STATE MFP 29,000.0 LDS LSA .6 6.0 .9 1.5,

! 9/24/80 USSIDISO 1455 TRI STATE MIXED 157.8 MCI WASTE .5 30.0 3.0 7.0
, 10/17/80 ISO 2030 TRI STATE MIXED 8,192.7 MCI WASTE .0 .5 .2 15.0

12/07/80 180 WB 1215 TRI STATE MIXED 821.0 MCI WASTE .0 .4 .0 .0'

12/31/80 180 WB 1400 TRI STATE MIXED 19,320.0 UCI WASTE .1 .7 .1 .0
12/31/80 180 WB 1005 TRI STATE TC99M 36,447.0 LBS WASTE .0 1.0 .0 4.5
9/19/80 OLD MAHilEIM 1640 UNITED AIR MD-99 527.0 UCI MED-WAS 1.0 1.0 .0 .3

10/02/80 H. GRAND 1MAC 1345 WIS.IND. TEST IR-192 25.0 CI IHD .1 .3 .0 1.1
10/20/80 IL116DPOST1 0935 WIS.IHD. TEST IR-192 20.0 CI IND .0 13.0 .1 0 2$
3/26/81 170 WB 1155 YELLOW FRT. SB124 250.0 MCI IND .0 .7 .5 2.0 no
6/19/80 157 1340. YELLOW FRT. U HAT 21,667.0 LBS LSA .9 2.4 .9 .0 gg
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APPENDIX H

EXCLUSIVE USE PAPERS
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APPENDIX H

EXCLUSIVE USE VEHICLE PAPERS FOR RADIOPHARMACEUTICAL

SHIPMENT WITH TOTAL TI OF 189.8

i

Maintenance Exclusive Vehicle *

This vehicle has been loaded in conformance with Department of Transporation
regulations as defined in the Code of Federal Regulations Title 49 Parts 171-177

,

(!!azardous Ma terials Regulatio'ns.) It meets the cri teria for " exclusive
(sole) use" 'as defined in CFR Section 173.389(o) and conforms to the standards
put forth in Sections 49CFR 173.393 (j) and 49CFR 177.842 (a).i

This exclusive use vehicle may be loaded in excess of 50 Transport index
provided the vehicle is:

(1) Assigned for sole use of a single consignor

(2) Unloaded by the consignee from the transport vehicle in which it was
originally loaded

(3) 1ot in excess of the following radiation le,vels (a) 1000 millirems
per br. at,three feet from the external surface of any package;
(b) 200 millirams per br. at any point of the external surfac,e of the car or
vehicle: (c) 10 millirams per hr. at any point si'x feet f rom the external
surface of the car or vehicle; (d) 2 millirams per br. in any normally occupied [

l position in the car or vehicle. \

If for any reason it is suspected these Regulations of the radiation profile is
broken because of accident, breakdowns, or load shif t, contact: Mallinckrodt'

Diagnos tic a t 800-325-3(489 for instructions.

*This is a reproduction of the exclusive use vehicle papers attached
to the shipping papers in the carrier's vehicle.
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1. REPORT NUMIE R (Assigned by DOC /
U.S. NUCLEA~J REGULATOMY COMMitSIONg 3

BIBLIOGRAPHIC DATA SHEET NUREG/CR-2851
4. T|TLE AND SU811TLE (Add Volume No., rf eporgersatel 2. / Leave blanki

Transportation of Radioactive Material in Illinois 3. RECIPIENT'S ACCESSION NO.

June 1980 - June 1981
7. AUTHOR (S) 5. DATE REPORT COMPLETED

Maury Neuweg, John Nordin and J. Party Simonin **0ctober l**^" 1981
*

9. PERFORMING ORGANIZATION N AME AND MAILING ADDRESS (laciude les Codel DATE REPORT ISSUED

State of Illinois uCN m |veaR
Office of Radiation Safety July 1o82I

Department of Nuclear Safety 6 IL** e **a*>

1035 Outer Park Drive
Sprinafield. Il 62704 8. Ite-, u=* /

12. SPONSORING ORGANIZATION NAME AND MAILING ADDRESS //nclude les Codel
10. PROJE CT/ TASK / WORK UNIT NO.Office of State Programs

0. S. Nuclear Regulatory Commission n. CONTRACT NO.Washington, D. C. 20555
(Sponsored jointly with the H. S. Department of Transportation) NRC-06-78-358

13. TYPE OF REPORT PE RIOD COVE RE D (/nclusive defes/

Transportation Surveillance Study June 6,1980 to June 1,1981

15. SUPPLEMENTARY NOTES 14. (Leave um*/
3rd yr: NilREG/CR-2035; 2nd yr: NUREG/CR-1193; 1st yr: NURE G/CR-0756

16. ABSTR ACT 000 words'or less)

The fourth year surveillance program was performed with the purpose of continuing the
collaborative program between the State of Illinois, the NRC and DOT for the surveillance of
radioactive material in surface transport within the State. Information related to handling
practices and the condition of packages, adherence to transportation regulations, and other
pertinent data was acquired from vehicle inspections. On the basis of the number of reports
submitted by State troopers, the surface transit flow of radioactive materials is low. How-i

) ever, the O' Hare Airport Surveillance Study indicates the transit flow of radioactive materi.' als is significantly higher than indicated by highway surveillance studies. Most vehicles
surveyed had radiation levels below the DOT limits and that the most frequent violations
found were improper shipping papers, improperly prepared or missing shipping labels on
packages, and improper placarding. Some recommendations include: A federal agency should
offer courses to shippers, carriers, and their drivers explaining DOT regulations concerning
radioactive material shipments; A federal agency should develop a specific course on enforce-
ment and interpretation of radioactive material regulations; DOT regulations should be re-
vised taking into consideration the hazardous nature, from a health physics aspect, of low-
level shipments of radioactive material; Surveillance of medical radioactive material ship-
ments should be intensified because drivers are exposed to more than the limit of 2 mR/hr.
17. KEY WORDS AND DOCUMENT ANALYSIS 17a DESCRIPTORS

|

|

| 17b. IDENTIFIERS /OPEN ENDED TERMS

i

. 18. AVAILABILITY STATEMENT 19. SECURITY CLASS (This report / 21 No. OF PAGES
Unc1 ssified! Unlimited'

20. EC RI c S (Thos pagel 22. P RICE

NRC FORM 335 (7 77)
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