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Attachment 4

Topics

d

; ¥
Economics Update ® Demand Curve Input

® Preliminary National Economic
Development (NED) Analysis

26th NECC Meeting ® Regional Economic Development
20 July 1999 (RED) Analysis

® Next Activities

P

Demand Curve Input Non - Grain

Demand

— e

B  Non - Grain Demand Ay B PerendiElasticities

' Non - Grain

® Statistical Estimations of Elasticities by ® Commodity Elasticity
Independent Contractor (by commodity ® Coal -0.765
EIiELA ) * Pet. Prod. -0.690

® Used Estimated Elasticities to e Chemicals -0.338
Calculate Individual Movement ‘N’ '

values ® Prim. Met. -0.551

® Aggregates -0.702
® Food Prod. -0.503
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“N” Values
Non - Grain

Commodity _Range
Coal 0.007 -

Pet. Prod. 0.060 -
Ind Chem 0.050 -
Ag Chem 0.002 -
Prim. Met. 0.005
Aggregates 0.004
Food Prod. 0.003

Grain Demand

Grain Demand ' Grain Demand

Calculated a Weighted Average “N” ® Establish Range of “N” Values based
Value on Expert Panel Observations

Incorporates Information from the ® Assign Weights based lowa Grain Flow
August 1998 Expert Elicitation Panel Survey Information

and the 1994 lowa Grain Flow Survey ® Result: Weighted Average “N” Value =

1.2

Evaluation of Potential
NED Plans

Preliminary National Evaluation Does Not Include System
Economic Environmental Costs

Development (NED)

List of Potential NED Plans Is Not
Necessarily Complete

AnaIyS|s Evaluation Reflects Fastest Possible
Implementation - Plans Not Optimized
With Respect to Timing
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UMR-WWS Navigation Study
Mid Line Traffic Growth
Interest Rate = 6.375 Percent, 1997 Price Levels
($1000)

‘u‘ “ Average  Average  Total
i’ Annual Annual  Average First Costs Const. Average Average  Avg. Annual
With Project Base  Rehab  Navigation Annual & Site Specific Annual BenefitCost Annual  Net Benefits
PAEERS ciads Scenario Vear Cost Savings _Benefits _Benefits _Environ. Costs _Costs __Ratio et Benefts Adjto 2013
Vi A: Mooring Cells: 12.18,2022.24 2004 0 1080 100 w0 125 827 %5 1879

Lock Extension 45 min $95-125M/lock B: Mooring Cells: 12,18,20,22.24
G ui deNaI I Ext 20 mi n LIpbOLlndl $36M /I OCk Powered Kevel Guidewalls 20-25 2008 0 21,709 21,709 190241 18,252 152 9,457 12,882
W/ Power ed K e’\/el s 23 I-ni n dOWnbOUndl C: Locks 20-25 2013 5973 48,598 54,571 542,054 46870 116 7,701 7,701
Adjacent Moorings 7-13 min/exchange $50k/buoy D: Locks 2025
$500k/ce|| Powered Kevel Guidewalls 14-18 2013 5973 68,928 74,901 705175 63,002 119 11,899 11,899
E: Mooring Cells: 12,18,20,22,24
Locks 20-25
Powered Kevel Guidewalls 14-18 2013 5973 72523 78,496 705875 63223 124 15,273 15,273
F: Locks 20-25, 14-18 2017 13931 102,807 116,738 1,076,785 107,176 109 9562 7468

G: Mooring Cells: 12,18,20,22.24
2025

. Locks
Notes: Powered Kevel Guidewalls 14-18,
1. Only applicable to turnback lockages. Pearia.LaGrange 2013 573 78204 84177 765207 68831 12 153 1536
2. Costs ®<c‘\ude impacts to navigation during construction, system environmental costs, H: Locks 20-25, Peoria, LaGrange
and other life-cycle costs. Powered Kevel Guidewalls 14-18 2015 8980 96613 105503 1066208 101286 104 4307 3806
Slide 14 of 46
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UMR-WWS Navigation Study
Mid Line Traffic Growth
Interest Rate = 6.375 Percent, 1997 Price Levels

0005)
Average  Average  Tolal
ot y " Annual  Annual  Average First Costs Const. Average Average  Avg. Annual
Scheduled Rehabilitation Expenditures Per Lock Site With Project Base  Rehab  Navigaion Amual & Site Specific Annual BenefiUCost Annual Nt Benefits
($1,000,000) Scenario Year Cost Savings _Benefits __Benefits__Environ. Costs _Costs Ratio__Net Benefits_Adj to 2013
A: Mooring Cells: 12.18,2022.24 2004 0 1080 100 w0 125 827 %5 1879
Locks: UM 14-18,24,25 B: Mooring Cells: 1218202224
Peoria, LaGrange Locks: UM 20-22 Powered Kevel Guidewalls 20-25 2008 o e 21709 190261 18252 152 o7 1288
Without With Without With C: Locks 2025 2013 5073 48508 54571 562054 46870 116 7701 7701
Year Project Project Project  Project D Locks 2025
Powered Kevel Guidewalls 14-18 2013 573 o8 74901 05175 63002 119 180 1189
2015 - - 30 -
2020 30 - - - E: Mooring Cels: 12.18,20,22.24
Locks 2025
2025 - - - 30 Powered Kevel Guidewalls 14-18 2013 5073 72528 784% 05875 63223 14 a3 1521
2030 - 30 R - F: Locks 20.25, 1418 007 13l 102807 116738 1076785 107.476 109 9562 7468
2035 - - 30 -
G: Mooring Cells: 12.18,20.22.24
2040 30 - - - Locks 2025
Powered Kevel Guidewalls 14-18,
Peoria LaGrange 2013 573 204 84177 765207 68831 12 1536 1536
H: Locks 20-25, Peoria, LaGrange
Powered Kevel Guidewalls 14-18_2015 8980 96613 105503 1066298101286 104 4307 3806
T Slide 15 of 46 T Slide 16 of 46
M NECe iy 20,1990 M NECC iy 20,1990
UMR-IWWS Navigation Study UMR-IWWS Navigation Study
Total System Traffic Percent of Forcast Traffic Accommodated
Mid Line Traffic Growth Mid Line Traffic Growth
(1,000 Tons)
Scenario 1992 2010 2015 2020 2030 2040 2050 Scenario 2010 2015 2020 2030 2040 20850
Without Project 134,727 164,276 168,455 173522 183855 194,607 204,763 Without Project 93.0 017 90.6 88.0 85.1 82.1
A: Mooring Cells:12,18,20,2; 134,727 164,468 168630 173,682 183,988 194,721 204,874 A: Mooring Cells:12,18,20,27 931 918 90.7 88.1 85.1 82.2
B: Mooring Cells:12,18,20,22,24 B: Mooring Cells:12,18,20,22,24
Guidewalls:20-25 134,727 168647 173,261 178537 189,578 200,847 211,358 Guidewalls:20-25 955 94.4 93.2 90.8 87.8 84.8
C: Locks:20-25 134,727 171223 176,005 181603 192,903 204,736 215904 C: Locks:20-25 96.9 95.9 948 92.3 89.5 86.6
D: Locks:20-25 D: Locks:20-25
Guidewalls:14-18 134,727 173955 179,184 185192 197,206 209,199 220,515 Guidewalls:14-18 985 97.6 96.7 04.4 01.4 88.4
E: Mooring Cells:12,18,20,22,24 E: Mooring Cells:12,18,20,22,24
Locks:20-25 Locks:20-25
Guidewalls:14-18 134,727 174217 179,489 185517 197,611 209,721 221,220 Guidewalls:14-18 98.6 97.8 96.8 94.6 01.7 88.7
F: Locks:20-25, 14-18 134,727 177,205 182,739 188851 200,682 212,215 222,000 F: Locks:20-25, 14-18 100.3 99.5 98.6 96.1 92.8 89.0
G: Mooring Cells:12,18,20,22,24 G: Mooring Cells:12,18,20,22,24
Locks:20-25 Locks:20-25
Guidewalls:14-18, Peo, LaG 134,727 174,665 180,003 186,175 198,720 211,719 224,276 Guidewalls:14-18, Peo, LaG 98.9 98.0 97.2 95.1 925 89.9
H: Locks:20-25, Peo, LaGr Locks:20-25, Peo, LaGr
Guidewalls:14-18 134,727 174713 180,079 186,287 198,954 212,205 225159 Guidewalls:14-18 98.9 98.1 97.2 95.2 92.7 90.3
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UMR-IWWS Navigation Study
System NED Savings
Mid Line Traffic Growth

UMR-IWWS Navigation Study
Incremental System NED Savings
Mid Line Traffic Growth

($1000) ($1000)
Scenario 2010 2015 2020 2030 2040 2050 Scenario 2010 2015 2020 2030 2040 2050
Without Project 734,098 747,510 766,340 801,230 832,077 858,340 Without Project - - - - - -
A: Mooring Cells:12,18,20,2: 735,162 748,452 767,176 801,906 832,717 858,904 A: Mooring Cells:12,18,20,2: 1,064 942 836 676 640 564
B: Mooring Cells:12,18,20,22,24 B: Mooring Cells:12,18,20,22,24
Guidewalls:20-25 754,255 769,684 793,687 830,898 862,905 888,520 Guidewalls:20-25 20157 22174 27347 29668 30,828 30,180
C: Locks:20-25 770,491 786,363 807,592 851,174 886,159 915611 C: Locks:20-25 36,393 38,853 41,252 49,944 54,082 57,271
D: Locks:20-25 D: Locks:20-25
Guidewalls:14-18 787,021 804,930 827,368 868,153 908,075 936,600 Guidewalls:14-18 52,023 57,420 61,028 66,923 75998 78,260
E: Mooring Cells:12,18,20,22,24 E: Mooring Cells:12,18,20,22,24
Locks:20-25 Locks:20-25
Guidewalls:14-18 788,751 806,918 829,466 870,681 911,333 941,002 Guidewalls:14-18 54,653 59,408 63126 69451 79,256 82,662
F: Locks:20-25, 14-18 806,525 825,558 848,605 886,794 915572 942,000 F: Locks:20-25, 14-18 72427 78048 82265 85564 83495 83,660
G: Mooring Cells:12,18,20,22,24 G: Mooring Cells:12,18,20,22,24
Locks:20-25 Locks:20-25
Guidewalls:14-18, Peo, LaG 793,025 812,165 835631 880,790 928,790 966,226 Guidewalls:14-18, Peo, LaG 58927 64,655 69201 79,560 96,713 107,886
H: Locks:20-25, Peo, LaGr H :Locks:20-25, Peo, LaGr
Guidewalls:14-18 794224 813712 837,614 884,169 934,606 975535 Guidewalls: 14.18 60126 66,202 71274 82939 102,529 117,195
3 Slide19 of 46 3 Slide 20 of 46
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UMR-IWw
Delay (hrs)
. Without Project
Incremental Savings Lock 2000 200 zoio  zois  zome  zoso 2010 z0s0
120,000 usa 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
LsA os os os os os os os os
Umo1 oe o6 oe o6 oe o6 oe o6
— 4 ||—+A e P R T S S B -
100,000 Umo3 18 18 18 18 18 18 18 18
’ =B Umoa 18 18 18 18 18 18 18 18
Umos 18 17 18 17 17 17 17 17
Umosa 1e 16 1e 16 16 16 16 16
C Umoe 200 20 200 20 200 20 1o 19
80,000 — Umo? 2.0 2o 2 2o 2o 2o 2o 2o
= Umos 22 22 22 22 22 21 21 21
(=] D Umoe 22 22 22 22 21 21 21 21
=4 Um10 20 20 20 20 20 20 1o 19
> R Om1 26 26 26 26 26 25 25 25
P 60,000 —>—E umM12 2.3 2.4 2.4 2.4 2.4 2.4 2.4 2.3
73 om13 21 22 22 22 22 22 22 22
= Um1a a2z aa a3 aa aa aa as as
40.000 - —~—F vt PO - -
;) Umie as a7 a7 a8 a8 ae ae ae
——G oMz 58 61 62 63 6.4 6.4 65 65
omis 50 53 53 54 55 56 5.7 57
_’./."‘__—._. Umio 19 20 200 20 200 20 21 21
20,000 —H Ohize 52 22 .20 e P 183 185 202
Um21 61 67 7.0 72 7.4 7.7 5.0 83
Umz2 13.7 16.5 17.8 103 206 229 249 271
Umza 16.2 228 26.8 522 575 293 610 719
0 - - - . . Umzs 8.7 102 109 117 123 13.4 141 146
Umze oo o9 oo 10 10 10 10 11
Omz7 11 11 12 12 12 13 1a 1a
2010 2015 2020 2030 2040 2050 LAGRAN 34 a0 a6 52 60 a6 131 157
PEORIA 35 aa a8 56 66 103 176 27.4
SR 22 23 2.4 25 2.7 29 32 3.4
Year MARSA 34 3.7 3o a2 as 51 5.8 6.3
DRES 1o 19 200 20 21 22 23 24
BRAN 23 2.4 25 27 28 50 33 55
LCKPRT 22 23 2.4 25 26 28 30 52
- Slide21of 46 OBRIEN os os 0.5 pparr 0.5 os os oe o6
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UMR-IWwW MR-
Delay (hrs) Delay (hrs)
Mooring Cells: 12, 18, 20, 22, 24 Mooring Cells: 12, 18, 20, 22, 24
Powered Kevels Guidewalls 20-25
Lock 2005 2010 2015 2020 2030 2040 2050
Lock zo10 zois 2020 2030 2040 2050
usa 0.4 0.4 0.4 o.a o.a o.a 0.4
LsA o5 os os os os os os usa o.a o.a o.a o.a o.a o.a
Unoa ole ole ole ole ole ole o6 LsA ols ols ols ols ols os
Onmoz 1o 1o 1o 1o ils ils ils Oroa ole ole ole ole ole ole
Unmos 1s 1 1s 1 is 1s is Onmoz 1o 1o 2.0 1o 1o 1o
Unmoa is is is is is is ils Onmos 1o ie ey 1o 1o 1o
Unmos is is is 17 17 17 17 Omoa 1o ie 1o 1o 1o 1o
Omosa ile ile ile ile ile ie 1le Unmos 1a 1e 1is 1is 1is 1is
Unmoe 2.0 2.0 20 20 2.0 1o 1o Unmosa ie ie 17 17 ile ie
Onmo7 2o 201 2o 2o 2o 2o 20 U0 21 B 2.1 21 201 21
Omoa 22 22 22 22 201 201 22 Unmo7 201 21 22 2.2 2.1 21
Unmoo 22 22 22 21 201 201 21 Onmos 23 2.3 2.3 2.3 2.3 22
Unmio 2o 2o 2o 2o 2o 1o 1o Omoo 23 23 2.3 2.3 2.3 22
Onmia 26 26 26 26 26 25 25 Omio 21 202 22 22 2.1 21
Omaz 22 2.3 2.3 2.3 2.3 22 22 Unmza 2.a 2o 20 20 20 28
Onmas 22 22 22 22 22 22 2.2 Omaz 25 25 2.6 2.6 2.6 25
Onmia aa ala als als als als as Omas 2.a 2.a 2.5 25 25 25
Omas 52 51 52 52 52 52 52 Unmia sla e .8 7= 7.6 78
Umie as a8 a0 a0 a0 5.0 5.0 Omis 76 s s1 8.7 oo s
Onmaiz 6.3 63 6.4 65 66 66 6.7 [SIVERS 7.a ) s.0 a8 oz ols
Omaa alo alo 50 51 sz sz 53 Onmaz 108 110 122 141 is.6 1e.5
Omio 20 200 20 20 21 201 2 Onmaa 7.8 as ss 101 112 1zo
Umzo 108 115 124 131 1as 1s.8 17.a Omio 2.3 2.a 2.a 25 26 27
Onmza 6.0 72 7a 76 7o 8.2 5.4 Omzo 7a s.o B3 ola 10.s 134
Omzz 1ss 160 183 1005 214 233 2511 Onmza 5.7 .o 6.2 6.7 7.2 7.
Onmza 2301 27.4 231 380 515 Gas 757 Omzz 10.a 114 120 FE=) is.s 17.a
Umzs 107 115 123 120 130 1ae 150 Omza 1ze ias i1e.a 2205 308 aos
Omze oo oo 1o 10 10 10 11 Unmzs alo a7 o2 1o 123 135
Om27 21 12 12 12 13 1a 1a Onmze 10 10 1o 11 11 1z
LAGRAN a0 ae 5.2 6.0 a6 131 187 Omz7 1=z 1= 1= 1la is 15
PEORIA a1 als 56 66 10.3 17'e 27.4 LAGRAN ale 5.2 .0 8.7 1z.2 1s.8
R 203 20a 205 207 25 32 3la PEORIA ala s.e 6.7 10.5 1s0 278
MARSA a7 3o az as 51 5.8 6.3 , 2la Exs 2.7 2o =2 3la
DRES 1o 2o 200 201 22 2.3 2.4 MARSA alo a2z als 5.2 5.0 .4
BRAN 20a 205 207 2.8 3o 33 3’5 DRES 2o 23 201 22 2.3 2.4
LCKkPRT 23 20a 25 26 2.8 3o 32 BRAN 26 27 28 30 E ER
oBRIEN os os os os oe oe oe LokPRT 2.a 2.5 2.6 2.8 E E=y
o oBRIEN os os , o= oe oe o.e
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RED Analysis

d

Sources of Impacts

» Construction of Measures

» System Operation with Improvements
Economic Parameters Evaluated

» Employment

» Income

» Output

Regional Economic
Development (RED)
Analysis

RED Analysis .’i

Total Construction Impacts

Annual Transportation Savings Impacts

RED Analysis

Total Construction Impacts Annual Transportation Savings Impacts
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\@ RED Analysis RED Analysis

Total Construction Impacts "‘ Annual Transportation Savings Impacts
2

Next Activities

® Optimize Implementation of Measures
. ® Complete RED Analysis
Next Activities ® Complete Sensitivity Analysis

® Complete Emissions/Accidents/Spills
Analysis

@ Demand Curves

® Demand Specification
g=t*[@@a-w)/(a-e)"

where:
t = 1992 equi water tonnage
a =min, same O-D, alt mode cost
w = water price
e = 1992 equi water price
N = parameter to shape function

26t" NECC July 20, 1999 Page 7 of 8
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e

@, Demand Curves

Common Traffic Flows Between Locks - 1992

Percent that Uses:

Traffic Thru Lock: UM14 UMI5 UM16 UM17 UM18 UM19 UM20 UM21 UM22 UM24 UM25 UM26 UM27 LaGrge Peoria

Um4 1000 988 976 974 974 952 951 951 950 939 939 931 928 06 06
UM15 97.9 1000 985 983 983 962 960 960 956 945 945 937 929 06 06
UM16 924 942 1000 998 998 978 97.7 976 973 962 962 93 945 07 07
umi7 88.7 904 960 1000 1000 980 979 976 973 963 963 954 946 07 07
umis 869 886 940 980 1000 981 980 977 973 963 963 955 947 07 06
um19 804 819 879 908 928 1000 999 996 993 982 982 974 967 07 06
UM20 786 802 852 889 908 97.9(1000 998 994 984 984 976 969 07 06
um21 760 775 824 858 876 944 965 1000 997 987 987 979 97 06 06
Um22 748 760 808 841 859 926 946 981 1000 990 990 978 9.7 10 10
UM24 720 732 779 811 829 893 913 947 965 1000 1000 974 961 25 24
UM25 720 732 779 811 829 89.3( 913 947 965 1000 1000 974 961 25 24
UM26 317 383 407 424 434 468 478 496 503 514 514 1000 976 426 352
um27 343 347 369 384 303 424 433 448 455 463 463 89.1 1000 374 311
LaGrange 06 06 07 07 07 07 07 07 12 30 30 %8 931 1000 831
Peoria 06 06 07 07 07 08 08 08 13 32 32 84 85 90 1000
Slide 45 of 46

2611 NECC July 20, 1099

26tN NECC July 20, 1999

Grain Demand » K
Expert Elicitation Panel

Harold Hommes, lowa Dept of Agriculture
Jerry Fruin, University of Minnesota
Steven Fuller, Texas A&M University

® Brad Clow, Sparks Company
John Bitizan, North Dakota State University

Common Traffic Flows Between Locks- 1992

Percentagethat Uses

TrafficThruLock: LaGrange  Peria  SvdRck  Mrdls  Dradnld BradnRd  Lckprt  TmOn

LaGrange 1000 81 534 42 03 %8 B3 161
Penria 920 1000 611 602 826 454 u9 18
Srvd Rek 836 %0 1000 903 M5 690 683 %63
Mrdls 818 %4 1000 1000 81 765 w1 02
Drsin ¢ 63 01 %1 9%.1 00 8713 865 21
Brndn Rd 20 815 %0 %1 %4 1000 00 310
Lokprt 8 814 B9 %0 %4 1000 000 373
TmO'brn 41 T 780 86 803 826 1000
Slide46 of 46
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