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Development and Use of a Rail Freight Commodity 

Model for the Iowa DOT 



Deliverables 

2 

1. National rail freight assignment network and national 

commodity flow tables 

2. Iowa rail freight assignment network and Iowa commodity 

flow tables 

3. Intermodal diversion model 

 

 



State Level Rail Planning 
National Rail Freight 

Network Impacts on State 

Iowa Detailed Network for 

In-State Implementation 

3 

 Longer-range planning 

 Impacts from changes in 

national commodity flow 

patterns 

 Impacts from rail class I 

expansions/abandonments 

 Proposed rail passenger 

service within Iowa 

(available capacity) 

 Shorter-term 

implementation issues 

facing the DOT 

 Evaluate in-state 

investments in intermodal 

facilities 

 Support for Iowa class III 

rail lines 

 

 



Two Levels of Network Analyses  

National Network Iowa Detailed Network 

4 

 Class I railroads plus IAIS 

(class II) 

 Freight Analysis 

Framework commodity 

flows for 2007 and 2040 

 County to county 

commodity flows 

 National network plus 

Iowa class III railroads 

 Averaged 2009-2010 

Carload Waybill Sample 

commodity flows 

 Commodity flows from 

Iowa freight stations 

to/from counties outside 

Iowa 



National County Zones 

5 



Commodity Flow Data:  FAF3 

6 

 Based on 2007 Commodity Flow Survey with updating, 

expansion, and forecasts by Oak Ridge National Lab 

 Commodities identified by two digit Standard Classification 

of Transported Goods (SCTG) 

 Eight modes, but multiple modes, parcel delivery services, 

and U.S. Postal Service or couriers are combined (not 

possible to identify COFC/TOFC shipments)   

 Coded to 123 domestic regions (states and metropolitan 

areas) and  eight international points of entry 

 Tons, ton-miles (domestic part), shipment values 

 



FAF3 Geography 

7 



FAF3 Disaggregation to Counties 

8 

 Match counties to FAF3 regions 

 3143 counties including Hawaii and Alaska 

 Renumbered counties and FAF3 regions 

 Relate types of employment to the origins and destinations of 

SCTG category commodity flows 

 County as share of FAF3 region allocation factors 

 

 

 Expand 2007 to 2040 by employment growth 

  

 








FAFFAF

coco

sctgwsctgw

sctgwsctgw

2211

2211



National Rail Freight Model FAF 

Commodity Flow Components 

9 

 2007 and 2040 FAF county to county TransCAD commodity flow tables 

 Multiple flow tables for each year 
1. Domestic flow tables:  truck, rail, water, multimode 

2. Eight world regions with separate import and export flow tables:  truck, rail, 
water, multimode 

3. Combined domestic, import and export flow tables:  truck, rail, water, 
multimode 

4. Estimated rail portion of multimode commodity flow tables 

5. Combined total rail – rail plus multimode rail portion – commodity flow 
table 

6. Truck and rail all commodity matrices 

7. Table indices 
 County FIPS 

 County code in tables 

 County centroid node number in network 

 Commodities identified by SCTG Codes 



SCTG Codes 

10 

 

 

Description  

01  Farm Products  

08  Forest Products  

09  Fresh Fish or Other Marine Products 

10  Metallic Ores  

11  Coal  

13  Crude Petroleum, Natural Gas, or Gasoline  

14  Non-metallic Minerals  

19  Ordinance or Accessories  

20  Food or Kindred Products  

21  Tobacco Products, excluding Insecticides  

22  Textile Mill Products  

23  Apparel or Other Finished Textile Products  

24  Lumber or Wood Products, excluding Furniture  

25  Furniture or Fixtures  

26  Pulp, Paper, or Allied Products  

27  Printed Matter  

28  Chemicals or Allied Products  

29  Petroleum or Coal Products  

30  Rubber or Miscellaneous Plastics Products  

 

 

Description  

31  Leather or Leather Products  

32  Clay, Concrete, Glass, or Stone Products  

33  Primary Metal Products  

34  Fabricated Metal Products  

35  Machinery, excluding Electrical  

36  Electrical Machinery, Equipment, or Supplies  

37  Transportation Equipment  

38  Instruments, Photographic Goods, Optical Goods, 

Watches, or Clocks  

39  Miscellaneous Products of Manufacturing  

40  Waste or Scrap Materials  

41  Miscellaneous Freight Shipments  

42  Containers, Carriers or Devices, Shipping, Returned 

Empty  

43*  Mail  

44*  Freight Forwarder Traffic  

45*  Shipper Association or Similar Traffic  

46*  Freight All Kinds  

47*  Small Packages, LTC or LTL  

48  Waste Hazardous Materials or Waste Hazardous 

Substances  

49*  Hazardous Materials  

50*  Bulk Movement in Boxcars  



Sample Commodity Flow Table 
(TransCad Dataview of Commodities by Standard Classification of Transported Goods) 

11 



Commodity Flow Statistics 

12 



National Rail Network of Class 1 

and IAIS Links 

13 

 Network in TransCAD Standard Geographic Database 

 Eleven sub-networks defined by rail company ownership and usage 
1. County geographic centroid connections 
2. Terminal railroads 
3. BNSF 
4. CN 
5. CP 
6. CSXT 
7. IAIS 
8. KCS 
9. NS 
10. UP 
11. Interline connections 

 Built from ORNL Center for Transportation Analysis rail network 
(edition 28, August 2012) 

 

 



National Class I Rail Network 

14 



Network Coding 

15 
















































 



 



























































 



 











 
























































































 









 













































































































































































































 
























































































































































































































 






































































 











































































































 





























































































































































































































































































































 












































































































 






















































































































































 











































































































 

 












































































 





























































 

























































 























































































































































 


























































































































































 












 




















 












































































 



 















































































 


























































































 




































































































 


































































































































































































































































































































 



















































  































































 


































































































































 














 




















 





























































 














































 



 














































































 










































































 































































































 






























































































































































































































































 


















































































































































































































 



 





































































































































































 


















 


































































































































































































































































































 








































































































































































































































































 







 
















































 








































 





















 























 




























































































































































































 





 








































































 































































































































































































































































































 





































 






































































 



























































































































 















 

























































































































 









 





























 




















































 












































































































































































 

















 


























































































































































































































 





















































































































































































 


























































































































































 









































































































 





























































































 
























 






















































































































































































































































































































































































































































































































































































 



 



 

































 



























































































































 











































































































































































































































































































































































































































































































































































































































































































































































































































 














 

































































































































































































































 


























































 










































































































































































































 







































































































































































 













































































































































































































































































































































































































































































































































































































































 



































 






















 

















































































































































































































































































































 













































































































































































































































































 












































































































































































































































































































































































































































 
































































































































































































































































































































































































































































































































 






































































 






































 

















































































































































 
























 





























 











 



















































 







 































































































































































































































































 






















































































































































































































































 













































































































 



























































































































































































































































































































































































































































































































































































































 
















































































































































































































































































































































































































































 




















 



















































































































































































































































































































































 



































































































































 









 







































































































































































































































































 
























































































 
 





























































































































































































































































































































































































































































































 















 

 





































































BNSF Subnet and Connectors 

16 



UP Subnet and Centroid Connectors 

17 



Iowa Portion of National Network 

18 







































































































































 












 










 









 












































































 





































































































































  






 

































































































































































































 


















































































































































































 






































































































































































 















































 































































































 
































 









































































































 









































 

































 










 





 










































































































































































































































Multiple Links for Class I Sub-Networks 

19 

 Overview    Zoom In 



Interline Transfers 

20 



National Network Files 

21 

 TransCAD network 

 Centroid indices (network node-county code match file) 

 Assignment template network 

 Multiple links for sub-networks 

 Need to combine for display purposes 

 Template network with link train capacities 

 AAR’s National Rail Freight Infrastructure Capacity and 

Investment Study 

 Function of number of tracks and signaling 

 



Network Dataview 

22 



County Centroid Dataview 

23 



National Model Applications 

24 

 National rail assignment without Iowa origins and 
destinations 

 Background national rail through Iowa movements 

 Implications of 2040 FAF forecast on available Iowa rail capacity 

 Implications of alternative freight forecast scenarios (growth 
factoring of national commodity flow tables) 

 Assignment of Iowa origins and destinations (county level on 
national network) 

 Where Iowa commodity flows enter national rail network 

 Base and future Iowa commodity mode shares 

 Rail points of entry flows at Iowa study area boundaries 

 



Network Assignment Plot 

25 

2040-2007 Grain Flows

0 100 200 300

Miles

25000 12500 6250

1000s Tons



Preliminary Results 

26 

Reported Iowa  

Car-Miles 

Carload 

Waybill 
Estimated Ton-Miles Estimated Car-Miles 

RR 

Company 
2009 2010 Tons/Car 

All-or-

Nothing 

Stoch 

Θ=0.05 

All-or-

Nothing 

Stoch 

Θ=0.05 

BNSF 204,856 211,168 110 24,016,754 21,280,959 217,489 192,715 

CN 19,108 19,488 93 454,261 516,992 4,888 5,563 

CP 32,526 33,957 100 460,651 520,636 4,620 5,222 

NS 1,697 1,102 88 26,171 942,227 296 10,661 

UP 422,765 462,503 97 41,097,095 39,095,033 422,785 402,189 

IAIS 11,645 13,173 83 27,559 59,906 331 720 

Total 692,597 741,391 103 66,082,491 62,415,753 639,734 604,237 



Detailed Iowa Rail Freight Model 

Carload Waybill Sample Components 

27 

 2009 and 2010 combined Iowa Carload Waybill Sample 

 Four folders 
 All records in both years of Iowa Combined Waybill Sample files with county 

codes used for national rail network assignment 

 FIPS-county code match file 

 Iowa freight station DeskMAP Systems Inc. file 

 Iowa only Carload Waybill Sample file 
 All waybill file records originating or terminating in Iowa 

 Iowa waybill records origin/terminal are coded to freight station centroids (approximately a 
third of all freight stations in Iowa) 

 Outside Iowa waybill records origin/terminal are coded to counties 

 Match file between network nodes and freight station/county centroids (matrix 
indices) 

 TransCAD matrices for commodity flows in Carload Waybill Sample files 
 Tons 

 Cars 

 Containers 

 



Commodity Flow Data:  STB Carload 

Waybill Sample 

28 

 All U.S. railroads that terminate more than 4,500 revenue 

carloads must participate 

 SAMPLE of shipment waybills or comparable documents 

 Sample size based on number of carloads on waybill 

 

 

 

 

 

 

 

 

 

Carloads/ 

Waybill 
Sample Rate 

1-2 1/40 

3-15 1/12 

16-60 1/4 

61-100 1/3 

>100 1/2 



Commodity Flow Data:  STB Carload 

Complete Restricted Waybill Sample 

29 

 Distribution is restricted but used by many states for state 
transportation plans (state by state basis) 

 Contents 

 Routing information:  origin railroad/station, intermediate 
interchange points and bridge railroads, and terminating 
railroad and station 

 Commodity carried by seven digit Standard Transportation 
Commodity Code (STCC), generally compatible with SCTG 

 Type of railcar 

 Intermodal characteristics 

 Origin-destination commodity flows coded to counties and 
BEA economic areas 

 

 



Matrix Source Dataview 

30 



Detailed Iowa Rail Network 

31 

 Includes most Iowa class III railroads 
 Appanoose County Community Railroad 
 Keokuk Junction Railway 
 Cedar Rapids and Iowa City Railway Company 
 Iowa Northern Railway Company 
 Dakota and Iowa Railroad 
 Iowa Traction Railway 

 County centroids in Iowa replaced by freight stations in Carload 
Waybill Sample files 

 Three network folders 
 TransCAD Standard Geographic Database 
 Assignment template network 
 Grouping variable for template network 

 



Freight Station Coding 

32 



Centroid Indices 
County Centroids (Outside 

Iowa) 

Freight Station Centroids 

(Inside Iowa) 

33 



Annual Rail Cars from/to Iowa 

34 

Annual Rail Cars

0 100 200 300

Miles

250000 125000 62500



Annual Rail Cars from/to Iowa 

35 

Annual Rail Cars

0 10 20 30

Miles

250000 125000 62500



Eddyville Area Detail 

36 

















































































Ottumwa IA
Albia IA

Hedrick IA

Eddyville IA

Fremont IA

Agency IA

Kirkville IA

Hamilton IA

Lovilia IA

Marysville IA

Bussey IA

Blakesburg IA

Chillicothe IA

493
6

39
4
4

52884

2
0
8
1

43162

75714

69733
0

3
7
1
9
2

1
2
8
8
4

75638
1

4
8

5
6

120

Annual Rail Cars

0 1 2 3

Miles

Tot_Flow

30000 15000 7500



Iowa Carload Waybill Sample 

Applications 

37 

 Impacts on rail network from new terminals and commodity 

flows within Iowa 

 Rail shipping times plus costs (from Carload Waybill Sample) 

for intermodal diversion estimates 

 Marketing of sites for development 

 Viability of Iowa class III rail operations 

 

 

 



Questions? 

38 


