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INTRODUCI10N 

United States Department of Transportation (DOT) regulations require a 
postnotification report from the shipper for all shipments of radioactive materials 
categorized as a Highway Route Controlled Quantity. These postnotification 
reports, filed in compliance with 49 CFR 172.203( d), have been compiled by the 
DOT in a database known as the Radioactive Materials Routing Report 
(RAMRT) since 1982. The data were sorted by each of its elements to establish 
historical records and trends of Highway Route Controlled Quantity shipments 
from 1982 through 1987. Approximately 1520 records in the RAMRT database 
were compiled for this analysis. 

Approximately half of the shipments reported for the study period were from the 
U.S. Department of Energy (DOE) and its contractors, with the others bein~ 
commercial movements. Two DOE installations, EG&G Idaho and Oak R1dge, 
accounted for nearly half of the DOE activities. Similarly, almost half of the 
commercial movements were reported by two vendors, Nuclear Assurance 
Corporation and Transnuclear, Incorporated. Spent fuel from power and 
research reactors accounted for approximately half of all shipments. 

DISCUSSION 

The DOT rulemaking of January 19, 1982, 49 CFR 173.22, required that shippers 
of" large Quantities" of radioactive materials submit a copy of the route used 
within 90 days following the shi~;>ment. Shipments in this category are made in 
Type B accident-resistant contamers and include spent reactor fuel from both 
research and power reactors. On July 1, 1983, the DOT established new 
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criteria for classifying radionuclides based on At!Az values and replaced the term 
"Large Quantity" with "Highway Route Controlled Quantity." The net effect of 
this change was to reduce the number of shipments reported to the DOT by 
eliminating most radiopharmaceuticals and some waste shipments from the 
postnotification reportmg requirements. Uniform applicataon of the modified 
requirements would have reduced the total number of shipments reported in 1982 
and 1983 by approximately 27%. 

The DOT Radioactive Materials Routing (RAMRT) database contains seven 
data elements and an assigned DOT identification number for each shipment of 
Highway Route Controlled Quantity of radioactive (RAM) material. These are: 

1. RAM ID Number--radioactive material shipment identification 
shipment identification number, 

2. Company--shipper or agent name, 

3. Carrier--carrier name, 

4. Shipped From--name and location of owner or facility, 

5. Shipped To--name and location of consignee, 

6. Shipment Date--date shipment was made, 

7. Material Shipped--type and quantity of material shipped, and 

8. Shipment Route--sequential listing of the route taken. 

A typical RAMRT data entry is illustrated in Figure 1. 

Postnotification reports are currently received from three sources: ( 1) the 
shippers, (2) the U.S. Nuclear Regulatory Commission (NRC), who submit the 
data from their route approval reports, and (3) the DOE, who assemble their data 
and periodically submit reports to the DOT. In May, 1988, the DOT published a 
change to the postnotification rule; the carrier, and not the shipper, will be 
responsible for the submission of the report for Highway Route Controlled 
Quantities of radioactive material. 

Approximately 1520 shipment records from February 1982 through December 
1987 were examined. Fagure 2 illustrates the total by year of these records. The 
data contained in each of the data fields for each record were examined and 
adjusted where necessary to compile the summary data discussed below. This 
effort did not change the reported information but rather ensured consistency in 
reporting. An example of this was the reported destination, such as Idaho 
National Engineering Laboratory: locations reported included the INEL, Idaho 
Falls, ID; the INEL, Scoville, ID; EG&G Idaho, Scoville, ID; and Westinghouse 
Electric, Scoville, ID. Similar reporting inconsistencies were noted for each of 
the data fields. Where necessary, shippers and/or carriers were contacted for 
clarification and a modified data set was created for use on a personal computer. 
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Key data elements summarized in this effort include the shippers, carriers, 
origins, destinations, material types, and routes taken. Shippers are categorized 
as NRC shippers, or those who are governed by the regulations of the DOT as 
well as the NRC; and DOE shippers, equivalently governed by the regulations 
and orders of the DOT and the DOE. NRC shippers transport materials owned 
or possessed by NRC licensees, while DOE shippers transport materials covered 
under the Atomic Energy Act. Major shippers are summarized in Figures 3 and 
4. 

The relationship between the major NRC shippers is illustrated in Figure 3. 
Three of these companies, Nuclear Assurance Company (NAC), Transnuclear, 
Incorporated, and E<llow International Company, do not own, possess or directly 
use RAM, but make shipping arrangements for NRC licensee clients and handle 
most of the international shipments into and out of the United States. A majority 
of the remainder of the shippers transport RAM directly. 

Figure 4 depicts the relationship between the major DOE shippers for the six
year period. EG&G Idaho, Incorporated (together with INEL) was the most 
active DOE shipper with 204 shipments, followed by a combination of 
organizations located in Oak Ridge, Tennessee, including Oak Ridge National 
Laboratory (61 shipments), Union Carbide (22), and Martin Marietta Energy 
Systems (58) for a total of 141 shipments. Argonne National Laboratory, 
Argonne, IL, was the third most active shipper with 116 shipments. 

Table 1 summarizes the motor carrier statistics from the DOT database. 
Common carriers, identified by an asterisk, transported approximately 90% of the 
total, with private carriers responsible for the remainder. A decrease in carrier 
activity can be noted for more recent years. In 1982, 22 carriers reported activity, 
while only 4-6 were active in 1986 and 1987. Some of this reduction is due to the 
reporting criteria change (July 1983) from "Large Quantity" to "Hi~hway Route 
Controlled Quantity" shipments. Over the period analyzed, approximately 70% 
of the total number of shipments were handled by only one carrier, Tri-State 
Motor Transit Company of Joplin, MO. 

Figure 5 shows the distribution of the five most active shipment origins. Two of 
these, West Valley, NY, and Morris, IL, are origins for domestic spent power 
reactor fuel, and a third, Portsmouth, VA, is the most frequently used port of 
entry for shipments of spent research reactor fuel from overseas. Spent power 
reactor fuel was temporarily stored in both the West Valley and Morris locations 
and has subsequently been returned to the respective owners to permit 
decommissiomng of the facilities. 

The most active destination points included in the database are summarized in 
Figure 6. The most active DOE-operated receiving facilities were the Idaho 
National Engineering Laboratory m Scoville, ID, tile Savannah River Plant near 
Aiken, SC, and the Hanford Reservation near Richland, W A. The most frequent 
commercially-operated facilities were the Point Beach nuclear power plant in 
Two Rivers, WI, and the R. E. Ginna power plant in Ontario, NY. These 
locations received approximately 50% of the total shipments over the study 
period. 
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The total number of reported shipping destinations declined after 1983 due to the 
change in reporting requirements discussed previously. 

The data entry most difficult to analyze was the tyPe of material shipped. This 
entry is extracted from the shipping papers submitted with the postnotification 
report. The requirements for reporting the material shipped are found in 49 CFR 
172.203( d). The exact nature of the material shipped was found, in some cases, to 
be inconsistently reported. The records max indicate a long list of radionuclides 
followed by the cune content, the notation 'spent fuel", or simply by the term 
"mixed fission .Products." From the data, four frequently shipped types of 
material are: (1) Cobalt 60; (2) mixed fission products of high curie content; (3) 
power reactor spent fuel; and ( 4) research reactor spent fuel. The remaining 
res of material were classified as "other." These data are summarized in Figure 

The shipment routes taken largely follow the Interstate Highway system, 
consistent with the requirements of 49 CFR Part 173.22 and 177.825, as 
anticipated. A total of 1206 shipments, representing approximately 80% of the 
total number of records, were surveyed. These records were selected on the basis 
of shipment frequency and do not include shipments that were judged to pertain 
only to "Large Quantity" amounts for the years 1982 and 1983. This set consists 
of a total of 48 distinct routes. Where incomplete sections of the Interstate 
Highway system forced a rerouting or detour, these data were not separated; 
however, each of the 48 routes followed the same pathways for all shipments, 
except for one rerouting from Surry, VA, to Scoville, ID. This pattern would 
confirm that the Interstate Highway System routes, recommended in HM-164, are 
still functioning as the major path for Highway Route Controlled Quantities of 
radioactive materials. 

CONCLUSIONS 

Efforts to further analyze these data and update this work are presently 
underway. Efforts will be concentrated on data quality assurance activities, 
checking the reports filed with the DOT and formulatiOn of a specialized 
database summarizing the postnotification reports, RAMPOST, to be placed on 
TRANSNET (Cashwell, 1989). Historical shipment patterns may then be 
analyzed by using any of the data fields compiled. Htstorical and anticipated 
routes will be compared to validate routing methods employed for environmental 
analyses conducted using TRANSNET. 

REFERENCES 

Cashwell, J.W., IRANSNEI--Access to Transportation Models and Databases, 
SAND89-Q982C, TTC-Q882, Albuquerque, NM, Sandia National Laboratories, 
June, 1989. 

614 



--------------------------J-----------------~------------------------
C'~PAN~: 'CI/VII~tNOMO~IE I~IC . RA" !D NU"IIR: ::•o 
:aRRIIR: TRJ•ITATI ftO~DR TRANI%! 
JM%PPCD ~RDR: MltT:NIMDUII ILIC~:: 

t:OVlu..l• U ' 
IM!PPID TD : MIITINIMOUII EL!C!R!C 

MilT Rl~IN• '* 
IM%P"'NT IATI : 07/Sf/Sfl6 
RATIRIAL IMI,ED: 

~-liS• "'_,• Nl•62• 'U•:Jf, PV•24lt 'IIIJLI IXIWPT• IDL!D• "~TAL OIIDit 
160 CUtt%11 

IMI'fiiWT RDUTI' : n :6 Zl 1•11 UT 1•11 UT 1•14 UT 1•10 liT 1•10 
Na 1•11 IA 1•10 ZL 1•10 II 1•10 OM %•10 OM 1•76 
PA 1•76 PA %•79 PA 1•179 PA 11. 

----------------------------------.-...------·-·--·-·--------------~--..... ·---
Pi;ure 1. Typical JtAIIRT Data Pona 

PiCJUn 2 . !O'l'Al. •DDD OP aiiWDI!S 

~ ~----------------------------------------~ 

~ •Lave QuaiiUty'l Al,..ata ODly 

~ -.tpvay 11aate cantrollect Quantity• 

•11'71 data DOt cc.pleta 

615 



TOTAL NUM9ER OF NRC SHIPMENTS (8 1 0) 
IIIA.IOII $HIItP[It5 'Oil AU Y[AJIS 1 t12-1 987 

[CliO• lftt' l (31) (J.ft) 

.. o S.• f)f Co tit ) IIO.cnl l 

PiCJUre 3: Major w.RC Shipper• of Bi9hvay Route Controlle4 
Quantitiea of Ja4ioactive Material. 

TOTAL NUMBER OF' DOE SHIPMENTS (706 ) 
MAJOII SM-~[I'S '011 AU Y[AJIS t t12- t tl7 

[C.C ICIOI\0 (204) (21 9~ ) 

Piqure 4. Major DOE lhippara of Bi9hvay Route controlled 
Quantitiea of Radioactive Material . 

616 



'lAaU l 
c:aDl:D- ~y 
~ of lb.ipaanu 

C&n'iu: 1 .. 2 all au a a !I 

•UF P'rei9H ~ 1 
l.dnDcecl lledic:al lye l s 
AZ'fonne ••~ • l LUI 1 
czaa Jf\aclaar 11 Zl 

ec:GD P're.l.qa~ys 1 1 
•~a&Zy ur rreiqa~ 27 
•DIS Couziu 1 
• fl Yia!J Tiprs l 
Fritz 1 
Guaa l 

eonu.a 4 
tiua&n • • •IGM!lii:IGil•• 3t 21 S5 ll 
'--nwnca L.L..rMn ft. 4 4 

... ialils l 
-....on ud Dix= 2 
... 1:lu 14 • 11 
etli~en 1l 2 ' ••uuon ~ ,. ll 
•Pac.l.f1C: IJl~U Exp 1 1 
•filot P'rei91l~ 1 
• ......,.y z 
--....u l 
·~r 14 
e'f'r.l.•tu~• ~ ~ lU 117 Zit 1Jt 

OS leol09Y 

'1'Q'l'U,I , .. zu '" 23l 
eco..on C&ftian 

···- beca.e JIC:Gil 
tpec:ialiaed cvnan ill liU 

M Ot,._ (114) (45.,.) 

MOST FREQUENT POINTS OF' ORIGIN 
TOTAl SHNtMlNT1 - 1,511 

..._.., • .,... • (10l) <t.a> 

au an ~ 
1 

• 1 2 
l4 

2 
2 21 . . 

1 
1 
1 
4 

14 
u 14 1St 

• l 
2 

25 ' 14 
20 
to 

2 
1 

l s 
l 

14 
141 ll 1037 

z 2 

lit 112 1511 

Scewille. 10 (227) ( 15.~) 

Fiqure 5. The relationahip of the five most active Points of 
origin for Highway Route Controlled Quantities of 
radioactive materials is shown above. 

617 



MOST F"REOUENT DESTINATIONS 
1,511 SHIPM[NT$ - 1tl2 THitOUGH 1987 

All Ot'-a (H7} (50.0X} Two ltiYerw. WI (22l} (1 1 .2'1:) 

Ill .. z 

r 
~ 

I 

Aiken. SC (206) (10.lX) 

lticllland , WA (106) (5.l") 
Orltano. NY (10} ( 4 .0X) 

Fiqure 6. The relationship of the five moat frequently used 
destinations for Hiqhway Route Controlled Quantities 
of radioactive aateriala ia shown above. 

220 
210 
200 
tto 
tiO 
t70 
tto 
t50 
t40 
tJO 
t20 
t 10 
tOO 
to 
10 
10 
10 
so 
40 
lO 
20 
tO 
0 

ttl2 till 

TYPES OF" MATERIAL 

ALL ~NT'S 

•••• ''" 1117 

YfAit 
IS:] CeMtt 10 (It) ~ Nitfl Cllrit tin (12} ~ Soent Fwet (Ill 

5:2J '""' ,.,., ltlt (14) gag Otller (15) 

PiCJU,re 7. --..ary ot .. teriala lhipped, by Yur • 

618 


