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EXECUTIVE SUMMARY 

This study examines the feasibility of making a major financial investment in 
the improvement of U.S. 20 between Sioux City and Fort Dodge, Iowa. This 119-mile 
highway segment of U.S. 20 currently includes 97 miles of 2-lane highway and 22 
miles of 4-lane highway (on the west end near Sioux City and a short section near 
Holstein). This 119 mile segment is predominantly rural in nature, and serves a 
region of Iowa that has not been economically prospering. 

STUDY RATIONALE 

The reasons for this study are clear, when one understands the history of the 
corridor and the perspectives of those involved in making highway corridor invest
ment decisions. 

The Corridor Perspective - Residents of the U.S. 20 Corridor have expended 
great efforts in their attempt to create an improved east-west 4-lane highway. The 
corridor residents envision great benefits from such a highway -- increased inter
city mobility, vehicular safety, increased tourism, improved goods transport, more 
efficient transport, better rural access · and, most important, economic development. 
Many advocates of the corridor believe that the economic development benefits will 
exceed the costs associated with the road project, and that a four-lane highway 
would therefore be warranted and economically feasible. 

The State Perspective - The State needs to make certain that limited highway 
monies are programmed for the most warranted, most beneficial highway corridors and 
projects. This corridor therefore is, in a sense, in competition with other state 
highway corridors and corridor projects for limited funding. Because it is respon
sible for state highway funds administration, the Iowa Department of Transportation 
(DOT) must make certain that a major investment in the corridor is prudent and that 
the State and regional economies will be better off with the investment than without 
the investme,nt. There are economic penalties associated with either underinvesting, 
or overinvesting, in highways. Therefore, the State must identify those highway 
projects, project types and investment levels that are most warranted and most 
efficient. 

That is the reason for this study -- to determine whether major investments in 
U.S. 20 comprise a prudent and feasible use of tax dollars. 

STUDY APPROACH 

The study was designed to determine whether or not major investment in U.S. 20 
between Sioux City and Fort Dodge makes sense from the economic development and 
traffic perspectives, and whether such an investment can be made without doing 
significant environmental harm. The study focused on travel demand and travel 
patterns, costs, economic development benefits, and , overall impacts and implica
tions. The study considered impacts pertaining to development, the economy, the 
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environment, and to the area's. g_eneral well being. The study identified what 
improvement types might provide the best return on investment, as well as the 
economic impacts which would accompany such improvements. 

In this sense the study was a "strategic" study. It did 
alignment issues, or detailed environmental impact issues. 
"macro-approach" to determine whether any investment is 
candidate improvement alternatives might be most feasible. 

not address detailed 
Rather, it used a 

feasible, and which 

The study does not make recommendations, nor does it make any decisions. Rather, 
it presents analyses and comparisons which can be used by the Iowa DOT to make such 
decisions. 

U.S. CORRIDOR REGION 

The counties (Exhibit 1) served by U.S. 20 in Northwest Iowa have been 
struggling economically. The region has worked hard to diversify its economic base 
toward manufacturing and services, with limited success; but insufficient success to 
even counter other adverse circumstances. As a result, resident population has 
declined over the last 20 years. With population decline comes other issues -- lack 
of job opportunities, out-migration by young people looking for jobs, an aging 
population, etc. 

B Corridor 

[] lmpactk• 

• Town. 

Exhibit 1 

MONONA 

U.S. 20 Corridor Study 

GREENE Boone 

· CARROLL BOONE 

·+--~---~-·--·-·-,-----'-+---

NINE COUNTY PRIMARY IMPACT AREA 
U.S. 20 Corridor Development Study 
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Since 1970 every county served by this segment of U.S. 20 lost population. This 
loss has been severe, compared with other regions of Iowa (Exhibit 2). 

Exhibit2 
POPULATION TRENDS 

1970-1990 

RESIDENT POPULATION PERCENT CHANGE 
COUNTY 1970 1980 1990 1970-1990 

9-County U.S. 20 
Impact Region 265,668 256,529 237,791 -10.5% 

29-0ther Northwest 
Iowa Counties 816,718 844,867 830,672 +1.7% 

Rest of Iowa 1,742,655 1,812,412 1,708,292 -2.0% 

TOTAL IOWA 2,825,041 2,913,808 2,776,755 -1.7% 

Whether or not the condition of U.S. 20 (not being a 4-lane highway} caused or 
even contributed to this decline is open to debate. What is not open to debate . is 
the fact that the decline has occurred, likely for many reasons. Accompanying this 
population decline has been a period of slow traffic growth, averaging less than one 
percent per year. Without increasing- traffic, conventional logic for expanded 
highway capacity (widening a 2-lane highway to 4 lanes) is difficult to justify -
unless the highway improvement would cause a rejuvenated local economy. 

THE EXISTING HIGHWAY 

U.S. 20 begins at the Pacific Ocean in Oregon and runs east through Idaho, 
Wyoming, Nebraska, Iowa, Illinois, Indiana, Ohio, along Lake Erie through 
Pennsylvania, New York, and ends at the Atlantic Ocean in Boston Massachusetts. In a 
sense, U.S. 20 is a transcontinental highway but, in reality, it is not because it 
is not a part of the Interstate Highway System. Over its entire coast to coast 
route it is overwhelmingly a 2-lane highway, with some 4-lane sections. Over most 
of its route U.S. 20 plays the same role as it plays in Iowa -- a 2- and sometimes 
4-lane highway typically serving intrastate transportation needs. As is the case in 
Iowa, most longer-distance traffic uses the Interstate Highway System rather than 
U.S.20. 

The Regional Context - This U.S. 20 Corridor Study examines the 119-mile 
portion· of U.S. 20 between Sioux City and Fort Dodge. It asks whether the Sioux 
City to Fort Dodge segment should be improved to 4 lanes, or whether an alternative 
improvement might sttffice. 

But a 119-mile segment of highway should not be analyzed in isolation; rather, 
what happens elsewhere in Iowa on U.S. 20, and what happens to the. east (at least in 
Illinois} and to the west (at least in Nebraska} has a major bearing on what is 
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feasible between Sioux City and Fort Dodge. If U.S. 20 was a 4 lane highway all the 
way from Chicago, through Sioux City and perhaps with a connection to 1-80 near 
Grand Island, then a 4-lane section Sioux City to Fort Dodge could be conceivable. 

This study therefore analyzed the Sioux City to Fort Dodge segment in accordance 
with two distinct assumptions: 

1. U.S. 20 improvements that might be implemented regardless of what is done in 
Illinois, Nebraska and in Iowa east of 1-35; and 

2. U.S. 20 improvements (4-lane) that might require similar standards to the 
east and possibly to the west. 

U.S. 20 Study Segment - Of the 119 miles of U.S. 20 between Sioux City and 
Fort Dodge, 97 miles are 2-lane highways and 22 miles are already 4-lane (between 
Sioux City and Moville and near Holstein). 

The 2-lane segments are typically posted for 55 mph speed limits, with lower 
speeds of 25-45 mph as the highway approaches and passes through communities. The 
2-lane sections currently pass through Correctionville (45 mph), Early (45 mph), Sac 
City (25-35 mph), Lytton (35 mph), and Rockwell City (25-45 mph). In Sac City there 
are two traffic signals on U.S. 20, and a stop sign in Moville. In addition, of the 
88.4 miles of rural 2-lane, there are passing restrictions (no· passing allowed) on 
more than one-half of the distance. 

This U.S. 20 segment is therefore a typical rural 2-lane highway, intended for 
regional (local) use rather than long-distance interstate travel. The Moville to 
Sioux City section (approximately 20 miles) has been built to 4-lane standard due to 
the higher traffic volumes on this section which involve travel into Sioux City. A 
1.4-mile section near Holstein is 4-lane because U.S. 59 and U.S. 20 share this 
segment. 

Traffic Use of U.S. 20 Study Segment - Due to the nature of the highway, and 
the availability of 1-80 and 1-90, it is not surprising that U.S. 20 is lightly 
traveled. Exhibit 3 lists average daily traffic in 1990 for various locations along 
the highway. Total ADT on the rural sections is typically 2,000 to 3,000 vehicles 
daily, with slightly higher volumes in and near the towns. 

The vast majority of traffic on this section is local traffic (only 8 percent of 
traffic is "through" traffic, with an origin/destination west of Sioux City and a 
destination/origin east of Fort Dodge). Of total vehicle miles of travel on the 
highway, 16 percent is by trucks and 84 percent by automobile. 

Traffic volumes on U.S. 20 between 1976 and 1984 declined by 7.1 percent (0.89 
percent decrease per year), and since 1984 (1984-1990) increased by 10.1 percent 
(1.62 percent increase per year). 

From a traffic volume perspective, therefore, major changes to U.S. 20 are 
perhaps not warranted. The volumes are low, and the volume growth rate is slight. 
This is the case, however, only if the highway's role remains unchanged. If the 
highway were to be improved regionally (multi-state), then higher volumes would be 
attracted to it, as estimated in this study. 
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Fort Dodge 

Exhibit 3 
EXISTiNG TRAFFIC USE OF U.S. 20 

1990 

AVERAGE DAILY TRAFFIC VOLUME 

.573J 

.2537 

.. 2285 .. 

177.3 .. 

1977 

11.48 

2356 

1921 

..... 5085 ...... . 

.1848. 

1591 

1259 ... 

3196 .. 

1847 

.2752 

.1.666 .. 

Lt. Trucks HyY. Trucks 

229 

129 

199_ 

.. 201 

.1.90 .. 

67 

119 

96. 

..... 188 ...... . 

128 

.... 134 

:150 .. 

.141 

98 

134. 

102 .. 

.520 

374 

406 

.406 . 

523. 

325 

325 

193 

J.47 

164. 

165. 

1.71 

.. 239 

255 

..284 

..202 

Tu.taL 

. J?~~Q 

3040 

.289.0 

.. 2380 . 

2690. 

1540 

.2800 

2210 

.... 5420 .. 

.21.40. 

1890 

1.580. 

357.6 

2200 

.317.0 

1970. 
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Exhibit 4 summarizes vehicle trip characteristics from the roadside surveys 
conducted in Northwest Iowa. The surveys revealed that the majority of vehicles in 
the corridor are passenger vehicles with one or two occupants traveling short 
distances who are traveling for business or personal business reasons. 

Exhibit 4 
U.S. 20 AUTOMOBILE TRIP CHARACTERISTICS 

Re~ults of 1991 Roadside Survey 

BY ORIGIN-DESTINATION CATEGORY BY VEHICLE TYPE 

Internal-Internal ·62.5% 
Paaenger Cars 88.0'l6 

Extema~Extemal. 8.D'IE. 

Externa~lntemal 15.4"6 

BY PURPOSE BY OCCUPANCY CATEGORY 

Bu91nea 39.1% 

Personal Buslneu 35.D'IE. Educa1lan 1.5% Two24.D'IE. 
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U.S. 20 IMPROVEMENT ALTERNATIVES 

The State of Iowa could pursue any of a number of alternative approaches in 
improving U.S. 20. Some of these alternative approaches are mutually exclusive, 
e.g., if one approach is selected, the other approach is not selected. In other 
cases, the approaches could be sequential, e.g., a more limited improvement now, 
followed by a more significant improvement later. 

In devising the alternative improvements, it is recognized that U.S. 20 could 
serve two possible roles: 

• Subarea Highway - This is the role currently played by existing U.S. 
20. The highway serves a region of Iowa, principally as an intermediate 
access road to the area between 1-80 and 1-90. Such a role could be played 
by a two-lane U.S. 20 as well as by a four-lane U.S. 20. This role can be 
played regardless of what is done to U.S. 20 elsewhere in Iowa, Illinois or 
Nebraska. 

• Multi-State Regional Highway - This role would cause U.S. 20 to become 
more of a major highway that autos and trucks will use for longer distance 
trips. Under this scenario, the highway would become more of a competitor 
with 1-80 and 1~so. Traffic analyses suggest that, for U.S. 20 to play this 
role, it would have to be a four-lane highway and, to be most effective in 
this role, U.S. 20 improvements would also be needed in other statf;!s, 
especially Illinois, as well as in Iowa to the east of 1-35. 

To determine what alternatives might be best, the study evaluated a broad range 
of alternative improvement types, ranging from doing nothing (the "Existing 
Condition") to minor improvements (the "Base Case"), all the way to a fully 
grade-separated four-lane freeway (the "Freeway" option). Seven alternatives were 
selected for evaluation as listed on Exhibit 5. 

U.S. 20 as it presently exists is not evaluated because Iowa DOT is currently 
planning to make several improvements to U.S. 20. These currently planned 
improvements are included in "Alternative 1: Base Case." It is this Base Case with 
which all other improvements are compared. 

As a result of adopting "Alternative 1: Base Case" as the do nothing option, the 
feasibility study analyzed six alternatives (Alternatives 2 through 7). Alternatives 
2, 3 and 4 are various two-lane highway improvements; Alternatives 5, 6 and 7 are 
various four-lane highway improvements. 

As shown on Exhibit 6, all seven either follow the existing highway alignment, 
or include bypasses around communities, or entail limited new right-of-way 
acquisition, e.g., between Early and Moorland. Only the "Freeway" option is built 
entirely on new right-of-way and even this would likely be near the existing 
alignment. 
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HIGHWAY 20 ALTERNATIVE 

1. BASE CASE 

.2. IMPROVED TWO-LANE 

3. IMPROVED TWO-LANE 

WITH BYPASSES 

4. NEW ALIGNMENT 

TWO-LANE 

5. FOUR-LANE .ARTERIAL 

HIGHWAY 

EXPRESSWAY 
6. FOUR-LANE 

7. FREEWAY 

U.S. 20 Corridor Study 

Exhibit 5 
U.S. 20 ALTERNATIVES 

DESCRIPTION 

a. U.S. 20 resurfaced Early to Moorland 
b. U.S. 20 minor improvements (lighting, drains, etc.) 
c. U.S. 20 2-lanes Iowa Falls to Waterloo, new alignment 
d. Existing posted speed limits on U.S. 20 
e. Severaf improvements to U.S. 30 

a. "Base Case #1," plus such U.S. 20 improvements as: 
b. Build passing lanes and spot reconstruction 
c. Left turn lanes, at every state highway and some paved 

county roads 
d. Widened granular shoulders (1 O ft.) 
e. Improvements through communities 
f. Acceptable value "Arterial B," access "Priority 3" 

a. "Improved Two-Lane #2" plus Two-Lane Bypasses on 
Four-Lane right-of-way around: 

b. Correctionvine 
c. Early 
d. Sac City 
e. Rockwell City 

a. "Improved Two-Lane with Town Bypasses #3" west of 
Early, plus , 

b. New two-lane highway built on new four-lane alignment 
between Early and Fort Dodge 

c. 55 mph speed on new segment, access control Priority 2" 

a. New four-lane highway built on new alignment between 
Earl~ and Fort Dad~ 

b. Exis in~ U.S. 20 be een Early and Sioux City widened 
to four- anes, on existing alignment 

c. 55 mph on both sections 
d. Both sections built at-~rade. Access control "Priori~ 

3" on old sections, " · riority 3" on new sections ( 
interchanges) 

a. "Four-Lane Arterial HiQhway #5," (slus 
b. Partial access control 'Priority 2" 5 interchanges) 
c. 55 mph speed limit 
d. "Expressway B" acceptable value 
e. Ex~esswaN built across Illinois and Iowa except in 

Du uque. o Nebraska improvements. 

a. Four-Lane on new alignment entire length 
b. Full access control 
c. 16 grade separated interchanges 
d. 65 mph speed limit . 
e. "Expressway B" acceptable value 
f. Design exceptions, e.g., 4+ % grades 
g. Freeway across Illinois, Iowa and Nebraska 
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Exhibit 6 

CONCEPTUAL MAPS 

(Not Drawn to Scale) 

Alternative 1 and 2 Alignment (Existing U.S. 20 Alignment) 

Alternative 3 Alignment (Improved 2-Lane with Bypasses) 

Alternative 4, 5 & 6 Alignment (New Alignment East of Early) 

Alternative 7 Alignment (Freeway Entirely on New Alignment) 

Sioux 
City 

Fort 
Dodge 
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FIVE TESTS OF FEASIBILITY 

To gauge the feasibility of the improvement alternatives, five "tests of 
feasibility" were applied. 

1. Need Based on Traffic -- Does the highway need to be improved to be able 
to handle its current-and forecast traffic volumes? 

2. Engineering and Cost Feasibility -- Are there any unusual engineering 
difficulties, and what would each alternative improvement cost? 

3. Environmental Feasibility -- Could U.S. 20 be improved without doing 
undue harm to the environment? 

4. Travel Efficiency Feasibility -- Will the highway improvement cause 
sufficient road user benefits to justify the investment? 

5. Economic Development Feasibility -- Will the highway improvement cause 
sufficient economic activity to justify the investment? 

All of the candidate improvement alternatives were subjected to feasibility 
tests #1 (traffic), #2 (engineering and cost), and #3) environment. Based on those 
tests, three candidate improvements were selected for more detailed evaluation. 
Those three improvement alternatives were subjected to the economic feasibility 
tests #4 (travel efficiency) and #5 (economic development feasibility). 

EVALUATION AND SCREENING OF ALL IMPROVEMENT ALTERNATIVES 

The three 2-lane improvement options and the three 4-lane improvements options 
were evaluated and compared, to determine which of them should be subjected to the 
more detailed economic feasibility analyses. 

Need Based on Traffic - Both automobile and truck traffic were extensively 
studied. This included not only local traffic that is now in the corridor but also 
long distance traffic on 1-80, 1-90, and other regional highways. Roadside surveys 
were conducted, a traffic model was developed, and surveys were conducted ·of 
truckers, shippers, and business and agriculture interests in the region. Traffic 
estimates were made for all regional highways, and for U.S. 20, on a segment-by
segment .basis. 

The resulting traffic forecasts through the year 2010 for the various improve
ment alternatives are presented on Exhibit 7. Most State Departments of Transporta
tion start planning to widen rural 2-lane highways to 4-lane when existing daily 
volumes reach 5,000 to 6,000 vehicles per day. Alternative #6: 4-Lane Expressway is 
estimated to carry 3,210 to 5,960 vehicles per day in the year 2010 on the 2-lane 
sections if they are widened -to 4-lane -standar-d. These volumes are insufficient to 
warrant 4-lane expressway consideration at this time, based on the traffic 
criterion. 

The 65 mph freeway (Alternative 7) has greater estimated traffic volumes; 
however, the freeway would have to be built entirely on new right-of-way such that 
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Correctionville . 

Fort Dodge 

Exhibit 7 
ESTIMATED TRAFFIC USE OF U.S. 20 

2010 

Two-Lane Alternatives Four-Lane Alternatives 

Alt-1 Alt-2 Alt-3 Alt-4 Alt-5 Alt-6 Alt-7 

.? .. !)70 ?·?~(). 7.8.3.0 7,_9~.0 8,980 .. .. 9.300. 12,090 

3,600 . 3..,.6.?.P. ...... 3.,~~() . . ~!P.4:9. . 4.,?§9. ....... 4..§!~ ......... S..t!a.19 . 

3,520 3,550 3,290 3,500 .:h:3?.0 4.,6.?.Q . 9.~~ 

3. •. ()6.0 3..JQ()_ .3..4:~.9. .. 3,690 4.e.oo ~.010_ 9,249 

3t5()0 3.1540 3,920 4,130 ~.920 5,!;IP.O 9,!a20 

2,090 2,110 2,560 2,760 3,S.20 4,280 7,150 

3,_6.90 3,710 2,QJ() 2,48() ~ • .0§9 3.M9 7,370 

2.1920 2.94() 2,030 .? .. 370 2,930 3,?10 7,150 

6,f370 6,690 2,400 2,54_0 3,100 3,40() 7,280 

2,88Q 2.8~ 3.e40 2,700 3,210 3.530 7,48.0 

?,§4() ?.E34Q .3 .. ?.()Q 3.,0QO 3.50.0 3.830 7,790 

.. 2 .. 2~0. 2.299 .. .2.910 .3.3.80 3,900 .4,220 .8.130 

4,830 ·M~Q ... 3.100 3,760 4,350 4,680 8,p50 

3,290 ;3.3.00 3!399 3,410 3,9?0. 4:,29() .8.!.2:30 

4.e.Jo. .. 4.520 4,620 4.~8o 5,220 . 5,540 ...... .. 9.720 

- ~2.500 2;5JP ·-z;ew 3.760_ ·4;210 4,580. 8,370 
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its cost would be prohibitive. It would also require freeway standard in Illinois 
and Nebraska, which presently is not contemplated by either state. 

Engineering and Cost Feasibility - Iowa DOT has already programmed some 
improvements to U.S. 20, e.g., resurfacing, etc. These programmed improvements are 
a "given,• and are not analyzed in this study. Capital cost estimates, summarized 
on Exhibit 8, were developed for each of the improvement alternatives. 

IMPROVEMENT 
ALTERNATIVE 

1. Base Case 
2. Improved 2-Lane 
3. With Bypasses 
4. New 2-Lane 
5. 4-Lane Arterial 
6. Expressway 
7. Freeway 

Exhibit 8 
NET CAPITAL COST{a) 

U.S. 20 Improvement Alternatives 
$Million 

TOTAL) 
COST(b 

$27.38 
39.53 
70.93 
92.78 

184.42 
200.59 
364.47 

NET CAPITAL ) 
COST (c 

$0.00 
12.15 
43.55 
65.40 

157.04 
173.21 
337.09 

(a) Capital costs, including engineering and administrative costs. 
(b) Cost of each alternative plus the Base Case cost. 
(c) Incremental cost of each alternative improvement (total cost less Alternative 1 

Base Case cost). This is the cost that is evaluated in this feasibility study. 

Given sufficient funds any of the alternatives can be constructed, from an 
engineering perspective. 

Environmental Feasibility - While this study did not comprise an Environ
mental Impact Statement or even an Environmental Assessment, sufficient 
environmental review work was done to imply that, in the views of the study, 
Alternatives 1 through 6 are environmentally feasible. 

This is true as long as care is taken in the alignment process to avoid wetlands 
and other environmentally sensitive places. More detailed environmental work would 
be needed before a final determination of environmental impact can be known. 
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Screening of Improvement Alternatives - The various candidate improvement 
alternatives were compared and contrasted in accordance with the following screening 
criteria: 

Screening Criteria 

Miles of new highway involved 
Construction cost 
Average traffic volumes 
Capacity compared with estimated traffic use 
Average travel speed 
Cost effectiveness 
Safety 
Environmental issues 
Agricultural issues 
Other states implications 
Four-lane phasing opportunity 

Based on these comparisons, the Study's Technical Advisory Committee found that 
three · of the alternatives could be eliminated from further consideration, and that 
three should be subjected to the more detailed economic analyses. The three 
selected for detailed analysis, plus the Base Case with which they are compared, are 
listed on Exhibit 9. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

Exhibit 9 
INTERMEDIATE SCREENING RESULTS 

U.S. 20 Improvement Alternatives 

IMPROVEMENT ALTERNATIVE SCREENING CONCLUSION 
Eliminate Candidate 

From Consideration Alternatives 

Base Case x 
Improved Two-Lane x 
Improved Two-Lane With Bypasses x 
New Alignment Two-Lane x 
Four-Lane Arterial Highway x 
Expressway x 
Freeway x 

As a result of this intermediate screening exercise, three of the candidate 
improvement alternatives {plus the Base Case) were selected as ''finalist" options, 
to be analyzed from the economic feasibility perspective: 

• Alternative 3: -Improved ··2-Lane -with Bypasses - This 2-laAe option would 
build passing lanes and turning lanes and would also bypass all communities 
{except Lytton) along the route. While costing $43.55 currently over 
programmed improvements, it is the single remaining improvement option which 
makes extensive use of the existing U.S. 20. 
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• Alternative 4: New 2-Lane - This option involves the construction of a 
new 2-lane U.S. 20, on 4-lane right-of-way, between Early and Moorland. In 
addition, it includes passing lanes, turning lanes, shoulder improvements 
and a bypass of Correctionville. 

• Alternative 6: 4-Lane Expressway - This alternative would construct a 
continuous 4-lane highway from Sioux City to Ft. Dodge, on a reasonably 
direct alignment, with interchanges built at five primary highways. 

ECONOMIC OBJECTIVE 

A very important objective of this study is to determine what level of highway 
investment is warranted on U.S. 20. There are economic consequences of either 
underinvesting or overinvesting in the highway corridor. If the State underinvests 
in the corridor, economic develc;>pmerJt will be inhibited because real and perceived 
travel costs will be greater, and the ability of the corridor region to compete for 
economic activity will be retarded. There is therefore an economic cost associated 
with underinvestment in the U.S. 20 corridor. If the State overinvests in the 
corridor, overall efficiency will suffer becciuse those funds could have been put to 
better use elsewhere (put to more efficient use) in the State. There is therefore 
an economic cost associated with overinvestment in the U.S. 20 corridor. 

Recognizing these facts, this study seeks to define those highway investments, 
and those levels of investment, that are efficient (neither underinvested nor over
invested). This implies efficient and feasible use of tax dollars. The proper level 
of investment is calculated in terms of travel efficiency and economic development 
benefits, compared with the highway's costs. 

ECONOMIC BASIS FOR A FEASIBLE HIGHWAY PROJECT 

U.S. 20 is essentially a "tool" used in transporting goods and people from one 
place to another. Investment in improvements to U.S. 20 contributes to economic 
development in that it will lower transportation costs which makes the corridor 
region increasingly attractive to other forms of investment. Such changes may be 
realized in numerous ways, including improved traffic safety, decreases in fuel and 
other vehicle operations costs, increased tourism, attraction of new industry, 
revised logistics or agricultural patterns, and reductions in noise or air pollu
tion. But in the final analysis, all of the direct benefits of U.S. 20, and 
therefore the justification for investing in it, flow from using it for transpor
tation. 

Benefits from a U.S. 20 improvement may not only accrue to persons and 
businesses whose vehicles use the highway. Lower transportation costs may be passed 
on to consumers as lower prices for consumer goods, to workers as higher wages, or 
to owners of businesses and farms as higher net income.. Persons may thus benefit 
from an improved U.S. 20 without traveling on it. 

It is important to keep in mind that for any of these benefits to occur, the 
highway. investment must either enable significant reductions in transportation costs 
or cause revised perceptions of the area. If the amount of these savings is small 
for each trip, if the number of vehicles using the highway is not sufficiently 
large, or if peoples' perceptions do not change dramatically, the investment will 
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not produce benefits that exceed its cost. Highway investment must be based on 
reasonable estimates of traffic volumes they will service, the cost savings 
travelers will experience, and a realistic assessment of revised business practices. 

Investing in a highway improvement that produces benefits which are less than 
the associated costs of the improvement operates counter to economic development. 
The costs will be paid by users and other taxpayers in the form of higher taxes than 
otherwise would be the case, or would be paid in a lost opportunity (an alternative 
highway would not get improved).. These higher taxes work against economic growth 
within the taxing jurisdiction because they reduce post-tax return to businesses and 
households, and investment in the "wrong" highway project similarly retards overall 
economic growth. .Therefore it is imperative that the highway investment be 
economically feasible; if it is not, it is economically counterproductive. 

TRAVEL EFFICIENCY FEASIBILITY 

Any of the candidate U.S. 20 improvements will lead to safer and more efficient 
travel. If these travel efficiencies (travel time, vehicle operating costs, 
accidents) are greater (over a 30-year analysis period) than the costs, then the 
project is viewed as feasible from this perspective. 

Exhibit 1 O summarizes the travel efficiency feasibility indicators. 

Exhibit 10 
TRAVEL EFFICIENCY FEASIBILITY 

U.S. 20 

ECONOMIC INDICATORS 

Net Present Value ($Thousand) (a) 
Internal Rate of Return 
Discounted Benefit/Cost (a) 

(a) Discounted at 6% 
/ 

SOURCE: Wilbur Smith Associates 

Alternative #3: 
With 

Bypasses 

($16,361) 
2.75% 

.64 

Alternative #4 
New 

Tw~Lane 

($21,727) 
3.16% 

.68 

Alternative #6: 
55mph 

Expressway 

($76,710) 
2.12% 

.58 

Since it takes a benefit/cost ratio of 1.0 or greater, a rate of return of 6% or 
greater, and a positive net present value to be judged "feasible," it is seen that 
none of the alternatives subjected to this test of feasibility can be viewed as 
feasible, from this perspective. Even if the capital costs were 20 percent less., or 
traffic were 20 percent more, or even if other favorable assumptions were made, the 
improvements are stiff ·not-feasible-,-from1he travel-efficiency-perspective. 

Therefore, if any of the improvements are to be made, they would have to be 
justified on an economic development basis. 
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ECONOMIC DEVELOPMENT FEASIBILITY 

The key issue addressed in this study, and the key feasibility test, is whether 
or not an improved U.S. 20 Will generate sufficient net economic development impacts 
to warrant the investment. Whether or not the U.S. 20 highway improvements are 
viewed as "economically feasible" depends on one's perspective. 

National Perspective - Any of the alternatives will likely be partially 
funded by the federal government. The federal economic perspective has two issues: 
efficiency, and the ability of the nation to compete. This study analyzed these 
issues in the form of travel efficiency feasibility. 

State Perspective - The state perspective, as represented by Iowa DOT, is 
that efficiency is important, and so is -statewide economic development. The state 
is concerned with the ability of Iowa to be competitive with other states. The 
study examined the highway improvements' economic feasibility from this perspective. 

Corridor Perspective - The people and· businesses in proximity to U.S. 20 are 
interested in efficiency but they are also interested in the economic development 
and economic diversification of their region. The study examined the highway 
improvements' economic feasibility from this perspective. 

The study finds that any of the U.S. 20 improvement options will generate 
economic benefits. Over a 30 year period the nine counties near U.S. 20 will 
benefit the most (by $96 to $312 million, depending which improvement option is 
selected). The state and nation ar:e also shown to benefit, according to Exhibit 11. 

Exhibit 11 
U.S. 20 ECONOMIC BENEFITS SUMMARY (a) 

($ Million} 

ALT.#3 
WITH 

THREE PERSPECTIVES BYPASSES 

National Economy $29~5 

Iowa Statewide $39.0 

U.S. 20 Corridor $96.1 

Cal 30 years of economic benefits, discounted et 6% 

SOURCE: Wilbur Smith A11ociates 
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ALT.#4 ALT.#6 
NEW FOUR-LANE 

TWO-LANE EXPRESSWAY 

$46.9 $104.3 

$63.1 $129.4 

$135.3 $312.0 

Executive Summary 



While the economic benefits of an improved U.S. 20 are considerable, to 
determine whether a U.S. 20 investment is economically feasible, the costs of 
building and operating the highway improvements must be compared with those economic 
benefits. Included in the economic feasibility calculations are all quantifiable 
public sector financial costs attributable to the highway project (cost of planning, 
designing, building and maintaining the road improvements) and all quantifiable 
economic benefits including road user benefits (vehicle operating costs savings, 
value of time savings, accident cost savings) and also including economic 
development benefits (competitive advantage benefits, roadside business benefits, 
logistics, agriculture, etc.). Excluded from the cost-benefit calculations are the 
road improvement implications that cannot reasonably be tabulated in monetary terms. 

The economic development feasibility tests are summarized on Exhibit 12. 

Exhibit 12 
ECONOMIC FEASIBILITY SUMMARY 

U.S. 20 Corridor Study 

TWO-LANE 

ALT.#3 ALT. #4 
WITH NEW 

FEASIBILITY INDICATORS BYPASSES TWO-LANE 

NATIONAL PERSPECTIVE(&) 

Benefit/Cost ~64 .68 
Rate of Return 2.75% 3.16% 
Net Present Value !million) 1-$16.4) 1-$21.7) 

STATE PERSPECTIVElb) 

Benefit/Cost .85 .92 
Rate of Retum 4.8% 5.3% 
Net Present Value lmillionl 1-$6.8) 1-$5.5) 

CORRIDOR PERSPECTIVE le) 

Benefit/Cost 2.10 1.97 
Rate of Return 18.0% 16.9% 
Net Present Value !million) $50.3 $66.7 

. (a) Travel efficiency feasibility 

FOUR-LANE 

ALT.#6 
FOUR-LANE 
EXPRESSWAY 

.58 
2.12% 

1-$76.71 

.71 
3.4% 

1-$51.6) 

1.72 
14.5% 
$131.0 

(b) REMI model, economic development impacts statewide in Iowa, includes travel 
efficiency benefits. 

le) REMI model, economic development impacts on 9-county •Primary Impact Area,• 
includes travel efficiency benefits. 

SOURCE: Wilbur Smith Associates 
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Travel Efficiency Feasibility Cthe National Perspective) - Based on the 
travel efficiency approach to economic feasibility, none of the three improvement 
alternatives are feasible. The benefit/cost ratios are less than 1.0 {.58 to .68), 
the internal rates of return are moderate. (2.1 % to 3.2%), and the net present values 
are all negative. Therefore, implementation of any of the candidate options does 
not appear economically justified at this time from the travel efficiency 
perspective. This is because of the relatively low traffic volumes estimated to use 
the highway. 

State Economic Development Feasibility - From the State of Iowa perspective, 
when potential economic development impacts on the State are included, the results 
are more positive but still not feasible. The benefit/cost ratios are all less than 
1.0 (.71 to .92), the internal rates of return are in the range of 3.4% to 5.3%, and 
the net present values are negative. From the statewide economic feasibility 
perspective, Alternative #4: New Two-Lane, comes the closest to being economically 
feasible because it has the highest benefit/cost ratio (.92), the best rate of 
return (5.3%),. and the highest net present value ($-5.5 million). 

Corridor Eco.nomic Development Feasibility - From the corridor region's 
perspective, when potential local economic development impacts in the nine county 
corridor area are included, all three improvement alternatives are economically 
feasible. The benefit/cost ratios are all over 1.0 (1.72 to 2.10), the rates of 
return are in the range of 14.5% to 18.0%, and the net present values are all 
positive. This means that the people, communities and businesses in proximity to 
U.S. 20 will benefit and, from their perspective, the improvements are economically 
feasible. From the corridor area's perspective, the 4-lane Expressway is best, 
because the corridor area will be better off by an estimated $312.0 million over the 
30 year analysis period if the 4-lane highway is built. 

While the U.S. 20 improvements are feasible from the corridor perspective, the 
same improvements are not feasible from the State perspective. This is because many 
of the corridor benefits are benefits that shifted from other locations in Iowa. 
Benefits that merely shift from one location in Iowa to another are "economic 
transfers," and such transfers are not net impacts from the Statewide perspective. 

STUOY RESULTS: ANALYSES AND COMPARISONS ONLY 

This study identified alternative ways that U.S. 20 between Sioux City and Fort 
Dodge might be improved. It then developed traffic, economic and other statistics 
for each candidate improvement option. The various candidate improvements are 
compared with a Base Case and, implicitly, with each other. 

Based on these statistics and comparisons, the Iowa DOT will make its determina
tion as to what improvements, if any, are warranted on U.S. 20. This study does not 
make that decision, nor does it conclude or recommend a particular course of 
action. Rather, it only presents information which might be useful to Iowa DOT in 
making its decision. 

While this study analyzed U.S. 20 as to cost and benefits, it must be recognized 
that any U.S. 20 decision must be made within the context of avaiJable funds and 
competing uses for those limited funds. 
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Chapter 1 
INTRODUCTION AND OVERVIEW 

This study examines the feasibility of making a major financial investment in 
the improvement-'of U.S. 20 between Sioux City and Fort Dodge, Iowa. This 119-mile 
highway segment- of U.S. 20 currently includes 97 miles of 2-lane highway and 22 
miles of 4-lane highway (on the west end near Sioux City and a short section near 
Holstein}. This 119 mile segment is predominantly rural in nature, and serves a 
region of Iowa that has not been economically prospering. 

Local business leaders and residents have long desired major improvements to 
this highway segment. Highway improvements are desired by the corridor residents 
not only because of the safety and travel efficiency implications but also because 
of the belief that the highway, as mainly a two-lane facility, is retarding the 
corridor area's economic growth and well being. 

STUDY RATIONALE 

The reasons for this study are very clear, when one understands the history. of 
this corridor and the perspectives of those involved in making highway corridor 
investment decisions. The corridor's residents and business community feel that 
they need a 4-lane highway; also clearly, there are insufficient funds currently 
available to Iowa DOT to build all desired highway projects in the state. Rational 
and prudent allocation of fund use is therefore requisite. This study was needed to 
provide information so that investment decisions for U.S. 20 can be made in an 
informed and rational manner. 

Corridor Circumstances - When the U.S. Interstate Highway System was built, 
this Northwest region of Iowa was literally surrounded by high standard 4-lane 65 
mph freeways: 

• 1-80 (65 miles to the south} 
• 1-90 (85 miles to the north} 
• 1-35 (30 miles east of Fort Dodge} 
• 1-29 (north-south through Sioux City) 

While seemingly close to these Interstate Highways, this 22,000 square mile 
region of Northwest Iowa is itself served by a highway system that is overwhelmingly 
2-lane in nature. 

Travel in the region, and in Iowa, is predominantly in the east-west direction. 
This, combined with .the -~rea's perceptkm · that it -has ·been · teft out of the economic 
benefits believed attributable to 4-lane highways, have caused the region's 
residents to desire a 4-lane highway in the east-west direction; approximately 
midway between 1-80 and 1-90. 

To support that desire, Northwest Iowa formed a Highway 20 West Association 
whose mission is to promote the improvement of U.S. 20 to a 4-lane highway between 
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Sioux City and Fort Dodge. In 1989 that As~ociation prepared a study which supports 
the contention that a 4-lane highway is needed. 

The Corridor Perspective - Residents of the U.S. 20 Corridor have expended 
great efforts in their attempt to create an improved east7west 4-lane highway. The 
corridor residents envision great benefits from such a highway -- increased 
intercity mobility, vehicular safety, increased tourism, improved goods transport, 
more efficient transport, better rural access and, most important, economic 
development. M_any advocates of the corridor believe that the economic development 
benefits will exceed the costs associated with the road project, and that a 
four-lane highway would therefore be warranted and economically feasible. 

The State Perspective - The State needs to make certain that limited highway 
monies are programmed for the most warranted, most beneficial highway corridors and 
projects. This corridor therefore is, in a sense, in competition with other state 
highway corridors and corridor projects for limited funding. Because it is respon
sible for state highway funds administration, the Iowa Department of Transportation 
(Iowa D01) must make certain that a major investment in the corridor is prudent and 
that the State and regional economies will be better off with the investment than 
without the investment. There are economic penalties associated with either 
underinvesting, or overinvesting, in highways. Therefore, the State must identify 
those highway projects, project types and investment levels that are most warranted 
and most efficient. That is the reason for this study -- to determine whether major 
investments in U.S. 20 comprise a prudent and feasible use of tax dollars. 

STUDY APPROACH 

The study was designed to determine whether or not major investments in U.S. 20 
between Sioux City and Fort Dodge make sense from the economic development and 
traffic perspectives, and whether such investments can be made without doing 
significant environmental harm. The study focused on travel demand and travel 
patterns, costs, economic development benefits, and overall impacts and implica
tions. The study considered impacts pertaining to development, the economy, the 
environment, and to the area's general well being. The study identified what 
improvement type would provide the best return on investment, as well the economic 
impacts which would accompany such improvements. 

In this sense the study was a "strategic" study. It did not worry about 
detailed alignment issues, or detailed environmental impact issues. Rather, it used 
a "macro-approach" to determine whether any investment is feasible, and which 
candidate improvement alternatives might be most feasible. 

The study does not make recommendations, nor does it make any decisions. 
Rather, it presents analyses and comparisons which can be used by the Iowa DOT to 
make such decisions. 

1 "Highway 20 Corridor Study,• prepared for the Highway 20 West Association by 
Barton-Aschman Associates, Inc. and Kirkhan, Michael and Associates, August, 
1989. 
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The U.S. 20 Corridor Study was divided into five sequential tasks. Tasks A-D 
were documented in written interim reports; Tasks A-E were then documented in this 
Final Study Report. Each task was designed to produce specific needed insights and 
products, as follows: 

Task A: Evaluation of Existing U.S. 20 - The initial task developed back
ground information, reported results of special surveys, and evaluated the 
existing highway. The task focused upon the question: 

•ooes existing U.S. 20 provide adequate services, have adequate 
capacity, -and serve the corridor transportation needs of businesses 
and individuals?" ' 

Task B: Improvement Alternatives. Costs and Traffic - This task evaluated 
roles which an improved U.S. 20 might play, identified various imprevement 
options, and estimated their costs and the traffic that might use them. This 
task dealt with the question: 

'What 2-lane and 4-lane improvement alternatives might be made, 
what would they cost, and how much traffic might use them in the 
future?" 

Task C: Screening of Alternative Candidate Improvements - This task 
identified, described and evaluated the entire set of alternatives based on· a 
consistent set of evaluation criteria. The evaluation was carried to the point 
where some alternatives were accepted as good candidate solutions and others 
were eliminated from further consideration. Task C answered the question: 

'Which strategic highway improvement alternatives make the most 
sense in this corridor?" 

I 

Task D: Economic Feasibility Analysis - The fourth task focused on the 
economic impacts that might occur to the corridor area and to the state if the 
highway is improved. These economic impacts were then compared with the costs, 
to determine economic feasibility. Task D answered the question: 

"How might an improved U.S. 20 !help the economy, and are any of the 
candidate U.S. 20 improvement options economically feasible?" 

Task E: Interpretation and Comparisons - In this task the alternatives were 
reviewed, and interpretations were made to facilitate a prudent decision. The 
task answered the question: 

'Which solutions and highway treatments are most feasible, 
according to the evaluation criteria?" 
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STUDY INTERIM REPORTS 

During the conduct of the U.S. 20 Corridor Study the Consultant prepared a 
series of written interim reports. Four interim reports were prepared: 

INTERIM REPORT 

A: Existing Conditions 
8: lmprovement_Alternatives, Costs and Traffic 
C: Final Screening of Alternative Candidate Improvements 
D: Economic Feasibility Analysis · 

January 16, 1992 
March 20, 1992 
May 26, 1992 -
August 12, 1992 

Repolit A analyzed U.S. 20 in its present condition, the auto and truck traffic 
that uses the highway, the region that is served by the highway, and the roles which 
U.S. 20 currently plays. Report B identified and evaluated alternative ways that 
U.S. 20 might be improved. It included cost estimates and traffic forecasts. Report 
C compared the various improvement options and selected three candidate improvement 
alternatives to be subjected to the economic feasibility analysis. Report D evaluat
ed these three U.S. 20 candidate improvement options from the economic perspective. 

STUDY PARTICIPANTS 

This U.S. 20 Corridor Study was conducted by a team of technical consultants. 
The surveys, analyses, interpretation and documentation is therefore the work of the 
technical consultant team. The work was done under contract to the Iowa Department 
of Transportation, with participation from the Federal Highway Administration. 

Technical Advisory Committee - A Technical Advisory Committee provided 
guidance and review of the consultant team's work. This Committee provided 
information and guidance based on its knowledge of the corridor, and reviewed and 
commented on all study interim and final reports. This nine member committee was 
comprised as follows: 

• Mr. Harry Budd - Director, Office of Project Planning, Iowa Department 
of Transportation 

• Mr. Edward Finn'- Federal Highway Administration 
• Mr. Steve Hoesel - Regional Planner, Mid-Iowa Development Association 

(Fort Dodge) 
Ii Mr. Rick Hunsaker Executive Director, Region XII Council of 

Governments (Carroll) 
• Mr. Rich Michaelis Transportation Planner, District Ill, Iowa 

Department of Transportation 
• Mr. Mark Rodvold Transportation Director, Siouxland Interstate 

Metropolitan Planning Council (Sioux City) 
• Mr. Martin Sankey - U.S. 20 Corridor Study Project Manager, Iowa 

Department of Transportation 
• Mr. Gerald Solbeck - Director, Office of Program Management, Iowa 

Department of Transportation 
• Mr. Donald Ward - Director, Office of Advance Planning, Iowa Department 

of Transportation 

Introduction and Overview 1-4 

I 
·' 

I 

' i 



This Technical Advisory Committee met six times during the study: 

• Sac City - study initiation 
• Fort Dodge - discuss Report A 
• Sioux City - discuss Report B 
• Telephone conference call - discuss Report C 
• Ames - discuss Report D 
• Ames - discuss Draft Final Report 

Hiahway 20 · West Association - This Association, formed prior to the study 
and active during the study, comprises public officials, business people and private 
citizens who are concerned about U.S. 20. Three meetings were held with the 
Association and its members: 

• The Consultant Team and the Technical Advisory Committee attended an 
Association meeting in Sioux City, at which the study work program was 
discussed. 

• Highway 20 West Association representatives attended the Technical Advisory 
Committee meeting held in Sac City. 

• The Consultant Team and the Technical Advisory Committee attended an 
Association meeting in Correctionville, at which the entire study through 
Report D was discussed. 

In addition, Technical Advisory Committee members briefed Highway 20 West 
Association officers at other points during the study. 

Corridor Business and Agriculture Community - Significant efforts were made 
to discuss U.S. 20, its use and potential use, and its potential economic conse
quences with a diverse set of business and agricultural interests in the corridor. 
Visits were made and surveys were conducted of numerous trucking firms, shippers/ 
receivers of freight, other private firms and agricultural representatives. These 
discussions and surveys provided important information useful to the traffic and 
economic analysis portions of the study. 

Consultant Team - A competitive evaluation process resulted in the selection 
of a consultant team headed by Wilbur Smith Associates to conduct the U.S. 20 
Corridor Study. 

Wilbur Smith Associates was assisted by two consulting firms: 

• Brice, Petrides-SEC Donohue, of Waterloo, which conducted the study's 
engineering, cost estimation, demographic and economic base, and 
environmental aspects. 

• Robinson Engineering Company, also of Waterloo, which administered the 
roadside surveys. 
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Five specialist consultants also assisted in the performance of the U.S. 20 
Corridor Study. 

• Dr. Benjamin Allen, Iowa State University - trucking and logistics 
• Dr. C. Phillip Baumel, Iowa State University - agriculture transportation 
• Dr. David Forkenbrock, University of Iowa - economic principles and analysis 
• Dr. Daniel Otto, Iowa State University- economic impact analysis 
• Dr. George Treyz, Regional Economic Models, Inc. - economic impact models 

~ I 
, I 

i 

I 
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Chapter 2 
U.S. 20 CORRIDOR 

U.S. 20 begiQS at the Pacific Ocean in Newport (Oregon) and runs east through 
Boise (Idaho), Yellowstone and Casper (Wyoming), Chadron (Nebraska), Sioux City, Ft. 
Dodge, Waterloo and Dubuque (Iowa), Rockford and Chicago (Illinois), Hammond and 
South Bend (Indiana), Toledo and Cleveland (Ohio), along Lake Erie through Erie 
(Pennsylvania), Buffalo and Albany (New York), and ends at the Atlantic Ocean in 
Boston (Massachusetts). In a sense, U.S. 20 is a transcontinental highway but, in 
reality, it is not because it is not a part of the Interstate Highway System. Over 
its entire coast to coast route it is overwhelmingly a 2-lane highway, with some 
4-lane sections. Over most of its route U.S. 20 plays the same role as it plays in 
Iowa -- a 2- and sometimes 4-lane highway typically serving intrastate transporta
tion needs. As is the case in Iowa, most longer-distance traffic uses the 
Interstate Highway System rather than U.S. 20. 

U.S. 20 REGIONAL CONTEXT 

This U.S. 20 Corridor Study examines the 119-mile portion of U.S. 20 between 
Sioux City and Fort Dodge, depicted on Exhibit 2-1. It asks whether the Sioux City 
to Fort Dodge segment should be improved to 4 lanes, or whether an alternative 
improvement might suffice. 

But a 119-mile segment of highway should not be analyzed in isolation; rather, 
what happens elsewhere in Iowa on U.S. 20, and what happens to the east (at least in 
Illinois) and to the west (at least in Nebraska) has a major bearing on what is 
feasible between Sioux City and Fort Dodge. Exhibit 2-2 depicts one such example of 
this broader context. If U.S. 20 was a 4-lane highway all the way from Chicago, 
through Sioux City and perhaps with a connection to 1-80 near Grand Island, then a 
4-lane section Sioux City to Fort Dodge could be conceivable. 

This study therefore analyzed the Sioux City to Fort Dodge segment in accordance 
with two distinct assumptions: 

1. U.S. 20 improvements that might be implemented regardless of what is done in 
Illinois, Nebraska and in Iowa east of 1-35; and 

2. U.S. 20 improvements (4-lane) that might require similar standards to the 
east and possibly to the west. 
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U.S. 20 STUDY SEGMENT 

Of the 119 miles of U.S. 20 between Sioux City and Fort Dodge, 97 miles are 
2-lane highways and 22 miles are already 4-lane (between Sioux City and Moville and 
near Holstein). 

The 2-lane segments are typically posted for 55 mph speed limits, with lower 
speeds of 25-45 mph as the highway approaches and passes through communities. The 
2-lane sections GUrrently pass through Correctionville (45 mph), Early (45 mph), Sac 
City (25-35 mph), Lytton (35 mph), and Rockwell City (25-45 mph). In Sac City there 
are two traffic signals on U.S. 20, and a stop sign in Moville. In addition, of the 
88.4 miles of rural 2-lane, there are passin'g restrictions (no passing allowed) on 
more than one-half of the distance. 

This U.S. 20 segment is therefore a typical rural 2-lane highway, intended for 
regional (local) use rather than long-distance interstate travel. The Moville to 
Sioux City section (approximately 20 miles) has been built to 4-lane standard due to 
the higher traffic volumes on this section which involve travel into Sioux City. A 
1.4-mile section near Holstein is 4-lane because U.S. 59 and U.S. 20 share this 
segment. 

TRAFFIC USE OF U.S. 20 STUDY SEGMENT 

Due to the nature of the highway, and the availability of 1-80 and 1-90, it· is 
not surprising that U.S. 20 is lightly traveled. Exhibit 2-3 lists average daily 
traffic in 1990 for various locations along the highway. Total ADT on the rural 
sections is typically 2,000 to 3,000 vehicles daily, with slightly higher volumes in 
and near the towns. 

The vast majority of traffic on this section is local traffic (only 8 percent of 
traffic is •through• traffic, with an origin/destination west of Sioux City and a 
destination/origin east of Fort Dodge). Of total vehicle miles of travel on the 
highway, 16 percent is by trucks and 84 percent by automobile. 

Traffic volumes on U.S. 20 between 1976 and 1984 declined by 7 .1 percent (0.89 
percent decrease per year), and since 1984 (1984-1990) increased by 10.1 percent 
(1.62 percent increase per year). 

From a traffic volume perspective, therefore, major changes to U.S. 20 are 
perhaps not warranted. The volumes are low, and the volume growth rate is slight. 
This is the case, however, only if the highway's role remains unchanged. If the 
highway were to be improved regionally (multi-state), then higher volumes would be 
attracted to it (see Chapter 1'1). 
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EXISTING TRAFFIC USE OF U.S. 20 
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1647 255 2200 
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Chapter 3 
U.S. 20 REGION 

The counties.._ served by U.S. 20 in Northwest Iowa have been struggling 
economically. The agriculture sector has mechanized and has been in a recession for 
some time. The region has worked hard to diversify its economic base toward 
manufacturing and services, with limited success; but insufficient success to even 
counter other adverse circumstances. As a result, resident population has declined 
over the last 20 years. With population decline comes other issues -- lack of job 
opportunities, out-migration by young people looking for jobs, an aging population, 
etc. 

Whether or not the condition of U.S. 20 (not being a 4-lane highway) caused or 
even contributed to this decline is open to debate. What is not open to debate is 
the fact that the decline has occurred, likely for many reasons. Accompanying this 
population decline has been a period of slow traffic growth, averaging less than one 
percent per year over the last 20 years. Without increasing traffic, conventional 
logic for expanded highway capacity (widening a 2-lane highway to 4 lanes) is 
difficult to justify -- unless the highway improvement would cause a rejuvenated 
local economy. 

POPULATION TRENDS 

To gauge the economic contribution which an improved U.S. 20 might make, a 
9-county "primary impact area" is defined. That impact area is depicted on Exhibit 
3-1. 

The 20-year population trends for this 9-county region, compared with other 
places in Iowa, are presented on Exhibit 3-2. The region served by U.S. 20 lost 
10.5% of its population between 1970 and 1990. Exhibit 3-1 compares these population 
trends with others for the State and indicates that this 9-county region is 
suffering more than the rest of the State. While the State lost 1. 7% of its 
population, the region lost 10.5%. Within this overall context, there has also been 
a population shift within Iowa, from the rural areas to the urban centers. 

No county in the 9-county region has been immune to this adverse population 
trend, as shown on Exhibit 3-3. 

In addition to the evident population decline is the low population density in 
the corridor area. Exhibit 3-4 provides the population of each community along U.S. 
20. The town population is dominated by Sioµx City and Fort Dodge. In between 
these two endpoints, -the ·-comm1:.tnities are very·-smaff. Only on ·the west end (near 
Sioux City MSA) has there been any population growth in the towns. East of Early, 
all communities have had a population decline. 
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Exhibit 3-2 
POPULATION TRENDS 

1970-1990 

RESIDENT POPULATION PERCENT CHANGE 
COUNTY 1970 1980 1990 1970-1990 

9-County U.S. 20._• 
Impact Region 265,668 256,529 237,791 -10.5% 

29-0ther NW 
Iowa Counties 816,718 844,867 830,672 +1.7% 

Rest of Iowa 1,742,655 1,812,412 1,708,292 -2.0% 

TOTAL IOWA 2,825,041 2,913,808 2,776,755 -1.7% 

Exhibit 3-3 
U.S. 20 AREA POPULATION CHANGES 

RESIDENT POPULATION PERCENT CHANGE 
COUNTY 1970 1980 1990 1970-1990 

Buena Vista 20,693 20,774 19,965 -3.5 
Calhoun 14,292 13,542 11,508 -19.5 
Cherokee 17,269 16,238 14,098 -18.4 
Ida 9,283 8,908 8,365 -9.9 
Plymouth 24,322 24,743 23,388 -3.8 
Pocahontas 12,793 11,369 9,525 -25.5 
Sac 15,573 14,118 12,324 -20.9 
Webster 48,391 45,953 40,342 -16.6 
Woodbury 103,052 100,884 98,276 -4.6 

9-County Primary 
Impact Area Total 265,668 256,529 237,791 -10.5% 
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Exhibit 3-4 
POPULATION OF TOWNS AND CITIES LOCATED ALONG U.S. 20 

RESIDENT POPULATION PERCENT CHANGE 
CITY 1970 1980 1990 1970-1990 

Sioux City, MSA 122,512 123,686 125,207 +2.2% 
Sioux City, Iowa 85,925 82,003 80,505 -6.3 
Lawton 

~ 

.. 406 447 482 +18.7 
Moville 1,198 1,273 1,306 +9.0 
Correctionville 870 935 897 +3.1 
Early 727 670 649 -10.7 
Sac City 3,268 3,000 2,492 -23.7 
Lytton 378 an 320 -15.3 
Rockwell City 2,396 2,276 1,981 -17.3 
Moorland 269' 257 209 -22.3 
Fort Dodge 31,263 29,423 25,894 -17.2 

The population loss issue is accentuated by the low population densities. 
Exhibit 3-5 presents the population densities (population per square mile) by county 
for an entire six state region. Clearly the dominant population is to the east, 
with the greatest populations in the Chicago, Milwaukee and Twin Cities areas. The 
dominant long- distance travel direction is between the 9-county area and points· to 
the east. This reinforces the logic that, to be successful, a 4-lane highway 
between Sioux City and Fort Dodge must be tied to a comparable 4-lane highway to the 
east, as far as Chicago. 

EMPLOYMENT TRENDS 

A major cause of the population decline has been a diminishing employment base. 
Exhibit 3-6 presents the number of employed persons in the 9-county region since 
1978. The key point made in these job trends is that the number of jobs declined 
through the mid-1980's, e.g., 1985. After the mid-1980's and through 1990 the 
number of jobs has begun to increase (an increase of 11.5% since 1985). This would 
imply that the agricultural recession of the 1970's/early 1980's may have run its 
course. Also, the economic diversification efforts of the region may now be 
producing the desired results. If so, the population declines evident in the 
statistics should start to reverse themselves, with some future population growth as 
the region's economy recovers and as employment opportunities occur. A 4-lane 
highway, as examined in this study, should help this reversal to occur. 

TRENDS IN AGRICULTURE 

Agriculture in the 9-county area has witnessed evolving fortunes in recent 
years. Exhibit 3-7 indicates that some forms of agricultural production have 
declined (milk cows and lo a 1esser extent beef cattle, sneep and corn production) 
while others have increased (most notably hens, pullets and soybean production). 
Within that context, however, employment on farms continues to decline as the farms 
continue to be increasingly productive per labor hour. 
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Exhibit 3-6 
TOTAL EMPLOYMENT IN REGION 

1978 ,;, 1990 

PERCENT 
EMPLOYED PERSONS CHANGE 

1978 1985 1990 1985-90 

Buena Vista .. 6,930 1,no 8,060 3.7 

Calhoun 2,970 2;960 3,230 9.1 

Cherokee 5,550 5,260 5,160 -1.9 

Ida 2,540 2,440 3,120 27.9 

Plymouth 6,210 6,270 7,420 18.3 

Pocahontas 2,940 2,660 3,030 13.9 

Sac 3,780 2,920 3,140 7.5 

Webster 19,540 16,870 17,660 4.7 

Woodbury 51,600 48,400 55,700 15.1 

9-County Primary 

Impact Area Total 102,060 95,550 106,520 11.5 

State Total 1,119,200 1,074,200 1,224,100 14.0 

Exhibit 3-7 
AGRICULTURE TRENDS 

9-County Primary Impact Area 
U.S. 20 Corridor 

PERCENT 
CHANGE 

1985 1986 1987 1988 1989 1990 1985-1990 

Corn (million bushels) 198 188 154 144 191 183 -7.6 
Soybeans (million bushels) 42 48 . 45 40 49 46 9.5 
Cattle Marketed (000) 276 259 297 248 262 274 -.7 
Hogs Marketed (million) 2.6 2.4 2.3 2.6 2.7 2.6 0 
Milk Cows (000) 12.1 12.5 10.7 10.4 6.6 6.4 -47.1 
Beef Cows (000) 96.1 91.8 93.7 90.3 87.7 86.5 -10.0 
Hens & Pullets (million} 1.1 1.1 1.3 ··LS 1;8 1.6 +45.5 
Sheep Marketed (000) 43.9 43.2 42.1 34.7 27.5 37.8 -13.9 
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REGIONAL FORECASTS 

Given the apparent rebound in jobs in the study region, prospects are that the 
population decline could reverse itself, and some growth in both population and jobs 
could occur in the future. If so, traffic growth would accompany the population 
growth. 

Woods and Poole, a professional demographic forecasting service, made the 
population forecasts used in this study. The initial forecasts were based on 
historical trends which did not recognize some of the increases that occurred 
1990-1992. The initial forecasts therefore depicted declines in population and 
employment into the future. The three regional planning agencies (Region XII 
Council of Governments, Mid-Iowa Development Association, Siouxland Interstate 
Metropolitan Planning Council) analyzed the employment prospects, and developed 
better jobs statistics. These were then used by Woods and Poole to develop the 
estimates used in this study. These forecasts are presented on Exhibit 3-8. 

Population 
Employment 

Exhibit 3-8 
POPULATION AND JOBS FORECASTS 

9-County Primary Impact Area 
1990-2010 

1990 

237,791 
133,750 

2000 

252,960 
142, 130 

2010 

266,420 
151,190 

SOURCE: Woods and Poole 

PERCENT CHANGE 
1990-2010 

+12.0% 
+13.0% 

The Woods and Poole forecasts estimate that farm employment will continue to 
decline, by 17.8% between 1990 and 2010. This implies that most of the growth will 
occur in the towns and cities along the route, especially at the urban area 
endpoints. 
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Chapter4 
EXISTING HIGHWAY CONDITIONS 

U.S. 20 be~een Sioux City and Fort Dodge is principally a 2-lane rural highway 
which passes through a number of communities. To the east of Fort Dodge, much of 
the highway has already been improved to 4-lanes, while on other segments 2-lane on 
4-lane right-of-way improvements are programmed. 

The existing highway was inventoried, in order to determine ways in which the 
highway might be deficient. The inventory included the highway's physical 
characteristics, accidents that occur on U.S. 20, and a description of the highway's 
existing transportation roles. 

HIGHWAY CHARACTERISTICS 

An inventory of physical conditions was compiled to assist in describing and 
determining the condition of U.S. 20 between Sioux City and Fort Dodge. Data were 
obtained from field observations as well as information provided by Iowa DOT and the 
local agencies in the Corridor. 

Roadway Segments - For the purpose of this study, U.S. 20 was divided into 17 
segments, totaling 119 miles in length. These segments vary in length, but are 
relatively consistent in their design and operational features (Exhibit 4-1). 
Segments 1, 2 and 6 are 4-lane sections, while the rest of the study area is served 
by a 2-lane highway. The communities which U.S. 20 passes through have also been 
defined by individual sections. Approximately 22 miles of this highway are already 
a four lane cross section. The remaining 97 miles are two lanes wide, and about 93 
percent should be classified as rural. 

Shoulders - For the majority of the corridor, U.S. 20 has shoulders which meet 
modern design standards. There are, however, locations where the shoulder widths 
are less than 1 o feet. This occurs several times within nearly all of the 
segments. Of greater importance is the fact that there are also locations in the 
middle of the corridor where the shoulder width is less than six feet. The 
locations of narrow shoulders are identified on Exhibits 4-2 and 4-3. 

Grades - Highway grades can adversely impact vehicular speed, especially heavy 
trucks. There are a number of U.S. segments which traverse difficult terrain, and 
therefore contain grades that can reduce vehicular speed significantly. The western 
end of the corridor contains highway sections where the percentage grade exceeds 5 
percent. The steepest grade in the study area (8 percent) is located in Sac City. 

Curves - Sharp curves can also cause a reduction in vehicular speed. U.S. 20 
contains few locations where curves impede traffic conditions. Segment 7 contains a 
section of highway with a curvature of 28 degrees, which can reduce traffic 
operations to approximately 25 mph. No other sections of U.S. 20 have significant 
curves. 
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. SEGMENT DESCRIPTIONS 
1 - Sta• I.ht lo IA 12 lnten:hange 
2 - IA 12 to end of Divided Section East of Movtne 
3 - End of Divided Sec11on lo West Limits of Correctionville 
4 - City, Umltl of Correctlonvine 
5 - &It Limits of Conedlonvllle lo West Jct of U.S. 59 
8 - West Jct. of U.S. SO lo East Jct. of U.S. 59 
1- Eas1 Jct. of U.S. 59 lo Nor1h linlts of Early 
8 - City l.Jmlts of Early 
9- South linlts of Early lo West l.Jmlts of Sac City 

10 - City lJml1s of Sac City 
11 - East l.bnlts of Sac City lo West Urnlts of Lytton 
12 - City Umlts of Lytton 
13 - East l.bnlts of Lytton lo West Limits of AockweU City 
14 - City l.bnlts of Rockwall City 
15 - East linlts of Rockwall City lo West linlts Moorland 
16-Clty Umlts of Moorland 
17 -East Umlts of Moorland tD U.S. 169 
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ExhlbH 4-2 

U.S. 20 HIGHWAY INVENTORY ii;• 
Sioux Chy to Fort Dodge g. 

CQ 1991/1992 

;t 
~· :::;. Posted % Passing Shoulder Residential Business Total 
~ Seament Length Traffic Speed Restriction Width Entrances 1 Entrances 1 Drlvewai1 1 
"( (mlles) (ADT) (mph) (percent) (feet) (per mlle) (per n1ne) (per mlle) 
&> 

1 4.41 9,880 55 0 10 0(0) 0(0) :::3 0 e. 2 16.09 6,480 55 0 10 3.2(52) 0.5(6) 3.7 ~· a· 3 11.52 3,040 55 56 10 0.7(8) 0.2(3) 0.9 
~ 4 0.12 2,890 45 0 10 8.3(1) 8.3(1) 16.3 

5 12.25 2,380 55 64 10 2.9(36) 0.1 (1) 3.0 
6 1.41 2,690 55 0 10 2.1 (3) 0.0(0) 2.1 
7 19.38 1,540 55 69 6-10 2.8(55) 0.0(0) 2.8 
8 0.41 2,800 35 0 3 26.8(11) 24.4(10) 51.2 
9 9.01 2,210 55 57 3-10 6.2(56) 1.0(9) 7.2 

10 2.52 5,420 25-35 27 0-6 8.7(22) 15.1 (38) 23.8 
11 5.45 2,140 55 34 5-6 4.4(24) 2.0(11) 6.4 
12 0.56 1,890 35 0 3-8 12.5(7) 17.9(10) 30.4 
13 11.18 1,580 55 45 6 1.4(7) 0.1 (1) 1.5 
14 2.00 3,630 25-45 0 0-10 13.0(26) 18.0(36) 31.0 
15 16.23 2,200 55 53 10 1.9(31) 0.3(5) 2.2 
16 1.49 3,170 NA NA NA NA NA NA 
17 5.39 1,970 NA NA NA NA NA ---1:lA 

119.07 Avg.44 3.1(349) 1.2(131) 4.3 
________________ .., __ .. _____________________ 

1 The number of driveways intersecting each segment is included within parentheses. The average number of 
driveways per mile is also included for comparison purposes. 

NA: Data Not Available. 
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Speed Limits - The physical features of U.S. 20 are such that, for most of its 
length, speed limits are posted at 55 mph. There are, however, some locations 
(mainly in the communities through which U.S. 20 travels) where the speed limit 
drops below 55 mph. For example, in both Sac City and Rockwell City, U.S. 20 passes 
through a school zone where the speed limit drops to 25 mph. The locations where 
the speed limit is less than 55 mph are illustrated on Exhibits 4-2 and 4-3. 

Passing Restrictions - Horizontal and vertical curves can limit the sight 
distance of the _mriver in the vehicle. Where the sight distance is not adequate to 
ensure safe passing, a no-passing zone is marked on the highway. This occurs quite 
frequently on two lane rural segments in the study area. The various 2-lane rural 
segments are marked for no-passing in 27 percent to 64 percent of their respective 
lengths (Exhibits 4-2 and 4-3). The seven rural two lane segments (3, 4, 7, 9, 11, 
13 and 15) provide passing opportunities less than half of the 88.4 miles they 
represent in the Corridor. 

Traffic Control Devices - Traffic control devices consisting of signals and 
stop signs at key intersections can also affect traffic operations. Between Sioux 
City and Fort Dodge on U.S. 20 there are two traffic signals, both located in Sac 
City. There are also stops signs in both Moville and Sac City. 

Driveways - In addition to public highways which intersect U.S. 20, there are 
many local residences and businesses which have driveways connecting these land uses 
with the highway. Traffic entering the highway from these driveways can impair 
vehicular operations, particularly on the two-lane portions of the Corridor. 
Minimum desireable spacing between public highway intersections on rural highways is 
approximately 1320 feet (four per mile). While there is no comparable desireable 
spacing for private driveways, since most are used by relatively smaller traffic 
volumes, denser spacing is generally permissible along highways without access 
control. Exhibits 4-2 and 4-3 summarize the number as well as average occurrences 
per mile of residential, business and total driveways by segment. It should be 
noted that Segments 8, 10, 12 and 14 (all of which are in communities) have 
significantly higher frequencies of driveways than the rest of the Corridor. 

ACCIDENTS ON U.S. 20 

Traffic accidents are a major problem because of losses of lives, injuries to 
people and damage to property. In an effort to reduce accidents, it is important to 
identify and minimize unsafe conditions which can lead to accidents. Of primary 
importance is the realization that traffic accidents are caused by any one or more 
of the following three factors: the driver, the vehicle, and the road. 

In considering the driver, there is a multitude of factors which contribute to 
accident-causing situations. The background and emotional state of the driver are 
inputs to accident involvement. In addition, the driver's physical condition can be 
a crucial factor. The variability of the "good driver" has been demonstrated 
through research. Such factors as fatigue and "span of attention" are apparently 
more important than sex or age. 

The vehicle is also an important cause of accidents. Variables such as overall 
dimensions, performance characteristics like acceleration and braking capabilities, 
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and vehicle mix are all elements which in one way or another affect operational 
conditions as well as the frequency and severity of traffic accidents. 

The highway itself is the one element over which the highway agency has the 
greatest control. Deficiencies in roads, such as slippery surfaces, poor alignment 
and profile, inadequate sight distance, etc. contribute to accident incidence. 
Statistics have shown that approximately 36 percent of all reported accidents occur 
at intersections. Intersection geometrics and traffic control procedures can 
significantly affect-the accident potential at intersections. 

To identify accident issues and locatioris on U.S. 20, data related to traffic 
flows and accidents were collected. Recent accident data was analyzed to determine 
frequency as well as probable causes and trends. Data regarding accidents along 
U.S. 20 were obtained from Iowa DOT. The Easternmost portion of U.S. 20 (segments 
16 and 17 - between Moorland and U.S. 169) was only opened to traffic late in 1990. 
As a result, no accident history is available, and this segment is not included in 
this analysis. 

Historical Accident-Experience - During 1988, 1989 and 1990, a total of 413 
accidents were reported on U.S. 20 between the Nebraska/Iowa state line and the west 
city limits of Moorland. Nine of these accidents resulted in a total of 12 people 
being killed. Another 108 accidents caused 160 injuries. The remaining 296 
accidents involved only property damage to vehicles. 

Accident Rates - Accident experience is expressed as the number of accidents 
per 100 million vehicle miles of travel (HMVMT). These data were available for 
Iowa. The accident rates on each of the road segments for U.S. 20 are summarized in 
Exhibit 4-4. These are based on the most recent three years (1988-1990) of accident 
data for this portion of U.S. 20. 

As can be seen on Exhibit 4-4, total accident rates are quite variable through
out the corridor. They varied from a low of 57.6 accidents per HMVMT on the rural 
segment between Early and Sac City (Segment 9) to a high of 572 accidents per HMVMT 
in the town of Correctionville (Segment 4). By way of comparison, the Iowa DOT 
calculated accident rates on 383 highway segments of the state's Commercial and 
Industrial Network (CIN). U.S. 20 is a part of this CIN highway system. The 
average accident rate for the entire CIN system was 187 accidents per HMVMT as 
compared to 119 for this portion of U.S. 20. Those portions of the CIN system which 
were predominantly rural in nature had an accident rate of 152 per HMVMT, while the 
average of those segments in municipalities was 408 accidents per HMVMT. Only three 
segments of the study corridor exceeded the statewide averages. Two urban segments, 
one through Correctionville and another through Sac City, exceeded the statewide 
municipal accident rate. The rural segment from Sac City to Lytton exceeded the 
statewide rural average. 

The total accident rates are comprised of all types of accidents, including 
those involving fatalities, injuries and property damage. Rates for each type of 
accident for each study segment are also summarized in Exhibit 4-4. As with the 
total rates, the values for individual segments are highly variable. The five 
segments which were sites of fatal accidents during the study period are all rural, 
with the exception of the westernmost segment which is a high speed, controlled 
access facility located on the south side of Sioux City. These types of accidents 

Existing Highway Conditions 4-6 



\ ,, 
( .... 

. .i 

) SIOUX 
~, 

O'BRIEN 

,/ 

f-
' ......... 

~ Gntlll&r lhan 400 accidents 
lllilllllllllll perHMVMT 

rntmmmIIItt!IM 
l!!!!!m!!1mrn!rn1rnm1 

1<:::::::::::1 

Exhibit 4-4 

200 - 400 accidents 
perHMVMT 

100 - 200 accidents 
perHMVMT 

0 - 100 accidents 
perHMVMT 

CLAY 

BUENA 1STA 

CARROLL 

GREENE 

0 

Jefferson 

e 

Boone 

BOONE 

U.S. 20 ACCIDENT RATES 
U.S. 20 Corridor Development Study 



account for anywhere from 1 to 11 percent of the total accident rate. Injury 
accidents represented anywhere from 1 O to 50 percent of the total accident rate 
(excluding the segment of U.S. 20 through Lytton where no injury accidents 
occurred). 

Accident Severity - Accident severity rates consider the fact that fatal 
accidents are more severe than personal injury accidents and, in turn, personal 
injury accidents are more severe than those involving only property damage. 
Severity is mea~ured in terms of the cost of accidents per 10,000. vehicle miles of 
travel. Accident severity rates were calculated for U.S. 20 and are presented in 
Exhibit 4-5. -

As a point of comparison, the average severity rating for rural sections of the 
state's commercial and industrial network (CIN) of which U.S. 20 is a part, was 
313. The average severity rating for municipal segments of the CIN was 455. Three 
of the 16 study segments exceed those statewide averages. All three are rural two 
lane highway segments, including: 

• Segment 5 (1089.3) between Correctionville and U.S. 59 (north) 
• Segment 7 (596.2) between U.S. 59 (south) and Early 
• Segment 15 (1849.6) between Rockwell City and Moorland 

All three of these segments are substantially in excess of the statewide average. 

Types of Accidents - After identifying the rates and severities of accidents 
on a segment by segment basis, a more detailed investigation of the various types of 
accidents was undertaken. To get a general sense of what the major contributing 
factors were on each segment, individual accident summaries were reviewed. The 
effect of various conditions and factors on accident experience was measured. Each 
of these conditions and factors is reviewed below. 

Two Lane vs. Four Lane - The twelve U.S. 20 two-lane segments experienced an 
average of approximately 152 accidents per HMVMT. Five of these segments passed 
through municipalities, while seven served rural areas. The rate average for urban 
two lane segments approximated 364 accidents per HMVMT, while the rate for rural two 
lane segments was 118 accidents per HMVMT. 

The three four-lane segments include two partially access controlled rural areas 
and one fully access controlled urban facility. The urban facility had a rate of 
82.06 accidents per HMVMT, while the rural segments had an average rate of 82.55 
accidents per HMVMT. The two rural four lane segments ranged between 81.86 and 
101.97 accidents per HMVMT. The segment with the higher rate is an extremely short 
(1.4 miles) section whose accident rates are influenced by intersections with U.S. 
59 (north) and U.S. 59 (south). 

Based on these statistics, it appears that widening a two lane rural section to 
four lanes could result ln a thirty percent reduction in accidents, while widening 
an urban section to four lanes could result in about a 75 percent reduction in 
accidents. Such a finding is consistent with findings from other parts of the 
nation, although particularly in rural areas, the magnitude of the improvement is 
usually closer to 50 percent. 
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Accidents involving Animals - Overall, 24 percent of the accidents along this 
portion of U.S. 20 involved animals (Exhibit 4-6). This. type of accident is most 
frequent on the two-lane segment between Moville and Correctionville, where 65.0 
percent of all accidents involved animals (26 accidents). The only accidents of 
this type which occurred on urban segments occurred along the U.S. 20 Bypass south 
of Sioux City (3 accidents) and in Sac City (1 accident). 

Single Versus Multiple Car Accidents - . Half of the accidents which occur on 
U.S. 20 betweel'J" Sioux City and Fort Dodge involve only a single vehicle (Exhibit 
4-7). This distribution of accidents varied somewhat within different categories of 
roadway. There ·are almost six times as many multiple vehicle accidents as opposed 
to single vehicle accidents in the small urban areas. Almost two-thirds of all 
accidents on the rural four lane highways involve only a single vehicle. Given 
higher design standards (such as wide shoulders and gentle curves), one would not 
expect such a high distribution of single car accidents. 

Generally there is a large percentage of single vehicle accidents on the two 
lane rural segments. However, Segment 15 (Rockwell City to Moorland) has slightly 
more multi-vehicle accidents than single vehicle accidents, resulting in a larger 
severity rate. 

Intersection vs. Non-Intersection - Approximately 52 percent of all U.S. 20 
accidents occur at intersections (Exhibit 4-8). This is comparable to national 
averages. There is some variation between urban and rural segments. Urban two lane 
sections have 89 percent of accidents occurring at intersections, and the urban four 
lane facility in Sioux City has 74 percent of accidents occurring at interchanges. 
For rural two lane locations, only 28 percent of accidents occur at intersections. 
This percent increased to 34 percent for four lane rural sections. 

Light Condition - Generally, rural U.S. 20 segments experience substantially 
more accidents (3 to 4 times more) under lowlight than daylight conditions. In 
municipalities, more accidents occur in daylight than lowlight conditions. There 
are no significant variations from these generalizations, except for the two lane 
rural section from Moville to Correctionville which has 14 times more accidents 
under lowlight conditions. This same segment has an unusually high accident 
experience involving animals (65.0% of all accidents). 
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ExhibH 4-6 
ACCIDENTS INVOLVING ANIMALS IN ROADWAY 

U.S. 20 Sioux CHy to Fort Dodge 
1988-1990 

SEGMENT HIGHWAY ACCIDENTS 
DESCRIPTION INVOLVING ANIMALS 

• 1 4-Lane Bypass 3 

2 4-Lane Rural 34 

3 2-Lane Rural 26 

4 2-Lane Correctionville 0 

5 2-Lane Rural 9 

6 4-Lane Rural 0 

7 2-Lane Rural 4 

8 2-Lane Early 0 

9 2-Lane Rural 3 

10 2-Lane Sac City 1 

11 2-Lane Rural 6 

12 2-Lane Lytton 0 

13 2-Lane Rural 6 

14 2-Lane Rockwell City 0 

15 2-Lane Rural 8 

16 2-Lane Moorland NA 

17 2-Lane Rural NA 

TOTAL ACCIDENTS 100 

Urban 2-lane 1 

Rural 2-lane 62 

Urban 4-lane 3 

Rural 4-lane 34 

NA: Data Not Available 

SOURCE: Iowa Department of Transportation 
Wilbur Smith Associates 
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Exhibit 4-7 
SINGLE VS. MULTI-VEHICLE ACCIDENTS 

U.S. 20 Sioux City to Fort Dodge 
1988-1990 

SINGLE MULTI- PERCENT MULTI-
SEGMENT DESCRIPTION VEHICLE VEHICLE VEHICLE ACCIDENTS 

.. 
1 4-Lane Bypass 18 20 52.6% 

2 4-Larie Rural 64 27 29.7 

3 2-Lane Rural 32 8 20.0 

4 2-Lane Correctionville 1 12 92.3 

5 2-Lane Rural NA 

6 4-Lane Rural 2 2 50.0 

7 2-Lane Rural NA 

8 2-Lane Early 0 4 100.0 

9 2-Lane Rural 8 4 33.3 

10 2-Lane Sac City 10 41 80.4 

11 2-Lane Rural 11 10 47.6 

12 2-Lane Lytton 0 2 100.0 

13 2-Lane Rural 12 7 36.8 

14 2-Lane Rockwell City 3 19 86.4 

15 * 2-Lane Rural 7 10 58.8 

16 2-Lane Moorland NA 

17 2-Lane Rural NA 

TOTAL 168 166 49.7% 

Urban 2-lane 14 78 84.8 

Rural 2-lane 70 39 35.8 

Urban 4-lane 18 20 52.6 

Rural 4-lane 66 29 30.5 

--------------------------------------------------
NA: Data Not Available 

* Detailed accident information was provided for only 17 of the 35 
accidents in this segment. 

SOURCE: Iowa Department of Transportation 
Wilbur Smith Associates 
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Exhibit 4-8 
ACCIDENTS OCCURRING AT INTERSECTIONS 

ACCIDENTS AT NON-INTERSECTION PERCENT ACCIDENTS 
SEGMENT DESCRIPTION INTERSECTIONS ACCIDENTS AT INTERSECTIONS 

1 4-L.ane Bypass 28 10 73.7% 

2 4-L.ane Bural 29 62 31.9 

3 2-L.ane Rural 5 35 12.5 

4 2-L.ane Correctionville 10 3 76.9 

5 2-L.ane Rural NA NA 

6 4-L.ane Rural 3 1 75.0 

7 2-L.ane Rural NA NA 

8 2-L.ane Early 4 0 100.0 

9 2-L.ane Rural 5 7 41.7 

10 2-L.ane Sac City 46 5 90.2 

11 2-L.ane Rural 9 12 42.9 

12 2-L.ane Lytton 2 0 100:0 

13 2-L.ane Rural 8 11 42.1 

14 2-L.ane Rockwell City 20 2 90.9 

15 * 2-L.ane Rural 4 13 23.5 

16 2-L.ane Moorland NA 

17 2-L.ane Rural NA 

TOTAL 173 161 51.8% 

Urban 2-lane 82 10 89.1% 

Rural 2-lane 31 78 28.4 

Urban 4-lane 28 10 73.7 

Rural 4-lane 32 63 33.7 

NA: Data Not Available 

* Detailed accident information was provided for only 17 of the 35 
accidents in this segment. 

SOURCE:lowa Department of Transportation 
Wilbur Smith Associates 

\ 
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EXISTING U.S. 20 ROLES 

Based upon a review of existing conditions and travel characteristics, it is 
possible to identify roles and functions that U.S. 20 serves. The following are 
some of these important functions. This should not be considered an exhaustive 
list; instead the list provides a sense of the breadth of functions the highway 
serves. 

• Providing east-west mobility for people living and working in the Corridor, 
as well as access to regional highways (only 8 percent of all travel on 
this segment of U.S. 20 can be classified as "through" traffic}; 

• Providing access to regional post-secondary schools in Sioux City, Storm 
Lake and Ft. Dodge; as well as serving school bus operations, particularly 
during adverse weather conditions; 

• Providing access to health service functions in Sioux City and Ft. Dodge, 
as well as to a lesser degree in Storm Lake and Carroll; 

• Providing access to recreational opportunities at Storm Lake and along the 
Missouri River; 

• Providing service to public agencies such as fire, mail delivery and 
emergency medical services; 

• Connecting small businesses such as convenience stores, restaurants, 
service stations and other commercial establishments with both markets and 
suppliers; 

• Linking industries in the Corridor to their markets, suppliers and 
employees; 

• Serving agricultural, industrial and commercial trucking activities within, 
and to a limited degree, outside the Corridor; 

These example roles indicate that U.S. 20 is used overwhelmingly for local 
access purposes. In its present form, U.S. 20 is not conducive to "through" 
traffic. Other highways, particularly 1-80 and 1-90, serve this through traffic 
function. 

HIGHWAY SUITABILITY AND DEFlelENCIES 

The roles and functions of U.S. 20 are partly influenced by the market it 
serves, and the existing condition of the highway itself. Chapters 14-17 examine 
the impact of highway improvements on growth and economic vitality; however, based 
on the analyses of the existing infrastructure, several conclusions can be drawn 
about the suitability and deficiencies of U.S. 20 relative to the highway's existing 
roles. 

Connectivity - U.S. 20 currently serves primarily local traffic. Only about 8 
percent of all travel in the Corridor is through traffic, partly because U.S. 20 
does not have good connections west of 1-29 and east of 1-35. While the State of 
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Iowa is working on upgrading links between 1-35 and Cedar Falls, U.S. 20 in both 
Illinois and Nebraska is not competitive with other routes, such as 1-80. There
fore, to be a true "through" route, more would be needed than merely upgrading the 
U.S. segment between Sioux City and Ft. Dodge. Illinois is currently examining the 
feasibility of upgrading U.S. 20 in that state; no such plans exist in Nebraska. 

Efficiency - This portion of U.S. 20 has several characteristics which make it 
not desirable for long distance travel, and less desireable for local traffic. 
These characteri~tics include: 

• Passing Restrictions: 48 miles of the 119 mile Corridor are posted 
and signed as no passing zones.' 

• Urban Sections: U.S. 20 passes through a number of communities which 
necessitates a reduction in speed, which in turn increases travel 
time and increases vehicle operating costs. These communities and 
the speed limits are: 

Correctionville 
Early 
Sac City 
Lytton 
Rockwell City 

- 45 mph 
- 35 mph 
- 25-35 mph 
- 35 mph 
- 25-45 mph 

Traffic signals and stop signs in some of these towns also are present. 

• Level of Service: U.S. 20 provides an acceptable level of service 
under existing traffic conditions. Traffic congestion does not 
seem to be a problem anywhere along the highway. 

Design Standards - Almost 22 miles of the highway are built to a high 
standard four lane design. However, on the two lane portions of the highway, there 
are sections with narrow shoulders, steep grades, and in one instance a sharp 
curve. These are of concern from both operational and safety standpoints. 

Traffic Safety - U.S. 20 may be characterized as a reasonably safe 
facility. Nevertheless, the urban sections have substantially higher accident rates 
than would be the case if the towns were bypassed, and three rural two lane segments 
have accident severity rates significantly higher than statewide averages. 

Pavement Condition - Much of U.S. 20 is in need of resurfacing. Iowa DOT 
has programmed the needed resurfacing and this deficiency is therefore not an issue 
in this study. 

Analyses suggest that existing U.S. 20, while having some deficiencies on the 
two-lane segments, is a reasonably good rural highway relative to the roles it is 
currently providing. ·"However, it cannot play a major multi-state role (for long 
distance traffic} without significant improvement. While it has accidents, the 
accident rates are typical of highways of its nature and function. 
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ROLE ALTERNATIVES 

In determining which improvement alternatives to consider later in this study, 
it is requisite that the improvement options be related to the roles envisaged for 
the highway. Two alternative roles are considered. 

• Subarea Highway - This is the role currently played by U.S. 20. 
The highway serves a region of Iowa, principally as an intermediate 
access road to the area between 1-80 and 1-90. 

• Multi-State Regional Highway - This role would cause U.S. 20 to become 
a more major highway that 'autos and trucks will use for longer 
distance trips. Under this scenario, the highway would become more of 
a competitor with 1-80 and 1-90. · 

While certain segments could be improved from an operation and accident 
perspective (Iowa DOT will be resurfacing major segments in the near future), the 
primary reasons to consider major upgrading are more oriented to economic 
development and a revision in the highway's intended role, rather than because the 
highway is in some way deficient. 

Existing Highway Conditions 4-16 



Chapter 5 
TRAFFIC USE OF U.S. 20 

U.S. 20 between Sioux City and Fort Dodge has traditionally been a sub-regional 
highway serving -ihe communities of Northwest Iowa as well as portions of Nebraska 
and South Dakota. Traffic characteristics on this section of U.S. 20 are therefore 
primarily related to local traffic (with at , least one trip end in the counties 
between Sioux City and Fort Dodge). 

EXISTING TRAFFIC COUNTS 

Exhibit 5-1 displays 1990 average daily traffic volumes for the 17 segments 
along the corridor. Traffic volumes for each segment were developed by calculating 
a weighted average of all traffic counts on each segment, based on distance for each 
section of U.S. 20 as listed in Iowa DOT's "Volume of Traffic on the Primary Road 
System, 1990". The traffic volumes vary significantly over the length of the 
corridor. The highest traffic volumes exist at the two municipal ends of the study 
corridor, near Sioux City and Fort Dodge, with lower traffic volumes along the more 
rural, middle section of the corridor. Traffic volumes range from 1,540 vehicles 
per day to 9,880 vehicles per day. Typical rural volumes on U.S. 20 are 2,000 to 
3,000 vehicles per day. 

A comparison of U.S. 20 with other east-west roadways in Northwest Iowa 
indicates that U.S. 20 is a relatively popular corridor, especially for commercial 
traffic (Exhibit 5-2). Traffic volumes for east-west highways in the region, at 
each rural county boundary, suggest that U.S. 20 carries an average of 470 trucks 
per day. U.S. Highway 18, located approximately 30 miles north of U.S. 20, carries 
an average of 350 trucks per day (14.1 percent of its total traffic). Only U.S. 30 
carries slightly more trucks (515 per day, 17 .2 percent of total traffic) than U.S. 
20 in Northwest Iowa. 

Historical Traffic Trends - Over the last fifteen years, traffic volumes along 
U.S. 20 have varied, both up and down. All segments within the corridor have 
experienced fluctuations in traffic volumes, primarily as a result of the downturn 
of the agricultural economy in the early 1980's. However, traffic volumes along the 
corridor have been increasing during the last few years. Since 1984, traffic 
volumes along the corridor have increased by an average of 1.7 percent per year. 
Historic traffic growth for U.S. 20 is summarized on Exhibit 5-3. 

Truck volumes on U.S. 20 have historically observed a similar pattern. Truck 
traffic declined in the early 1980's and has been experiencing an increase in 
volumes since 1984. ·-Overall, heavy triJck· voltfmes have been --increasing at a much 
faster rate than either automobiles or light trucks in the study corridor. 

Level of Service - One means of evaluating rural traffic conditions is to 
determine volume to capacity ratios. Capacity is a quantitative measure of the 
ultimate number of motor vehicles which can travel over a particular roadway during 
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Exhibit 5-3 
DAILY VEHICLE MILES OF TRAVEL 

on U.S. 20 
1976 - 1990 

DAILY VMT 
1976 1984 1990 

Automobiles 
>: 

248,064 235,325 254,137 
Light Trucks (a) 19,760 13,734 14,794 
Heavy Trucks (b} 28,879 26,453 34,412 
TotalVMT 296,703 275,512 303,343 

(a) Light trucks are defined as straight trucks 
(b) Heavy trucks are defined as tractor-trailer trucks 

Source: Wilbur Smith Associates 

ANNUAL 
PERCENT CHANGE 

1976-90 1976-84 1984-90 
.17% - .66% 1.29% 

-2.05% -4.45% 1.25% 
1.26% -1.09% 4.48% 
.16% - .92% 1.62% 

the course of a specific time period. Transportation engineers use varying degrees 
of capacity (called levels of service) in order to provide qualitative measurements 
of capacity. Level of Service (LOS) is expressed in six levels which are comparable 
to the academic grading system. 

• Level of Service A. Free flow conditions with low volumes, high speeds and 
few restrictions in speed or maneuverability. 

• Level of Service B. Stable flow with operating speed and maneuverability 
only modestly restricted by traffic conditions. 

• Level of Service C. Stable flow with operating speed and maneuverability 
restricted by traffic conditions. 

• Level of Service D. Approaching unstable flow. Tolerable operating speeds 
but little freedom to select speed or to maneuver. 

• Level of Service E. Unstable flow with low operating speeds and momentary 
stoppages. 

• Level of Service F. Forced flow operations at low speeds and significant 
stoppages. 

Exhibit 5-4 displays the level of service experienced on the U.S. 20 segments 
based on 1990 average--daily tr-affic -volumes. The LOS ·conditions for the most part 
illustrate that traffic on U.S. 20 is able to operate at a stable flow. There is 
only one segment in the corridor where the LOS is below "B" and this occurs as U.S. 
20 passes through Sac City. The lower level of service in Sac City is primarily 
caused by higher traffic volumes in the town, as well as lower average operating 
speeds resulting from two traffic signals. 
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ROADSIDE SURVEY RESULTS 

Traffic volume data helps to indicate travel demand on an existing highway in 
that highway's existing condition. Such data does not provide insights into who I 
uses the highway, and who might use the highway if it were improved. To provide 
such insights, this study conducted roadside surveys of car and passenger drivers, 
not only on U.S. 20 (two locations) but also on other highways in the region. These 
roadside surveys were conducted at the ten locations that are listed on Exhibit 5-5 
and shown on the_ Exhibit 5-6 map. 

·-~-

STATION# 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Exhibit 5-5 
ROADSIDE SURVEY LOCATIONS 

STATION LOCATION 

SR 3 near Jct with CR 29 
SR 7 at Calhoun/Webster Co. line 
US 20 near Jct with CR 65 
SR 175 East of Auburn 
US 30 near Jct with CR P46 
SR 141 West of Mapleton 
SR 31 West of US 59 
US 20 near East Jct of CR K42 
US 75 between Hinton and Merrill 
SR 3 at Buena Vista/Cherokee Co. line 

SURVEYED 
TRAFFIC 
DIRECTION 

West 
West 
West 
West 
West 
East 
East 
East 
North 
East 

Surveys were conducted from 7 a.m. to 7 p.m., during the period August 9 through 
August 13, 1991. Autos and trucks were stopped and information was obtained 
regarding: 

• Trip origin; 
• Trip destination; 
• Trip purpose; 
• Type of vehicle; and, 
• Number of Occupants. 

The survey form is presented as Exhibit 5-7. 

Sample Rates - The sampling rates achieved during the roadside surveys are 
summarized in Exhibit 5-8. The total number of usable surveys totaled 8,566, which 
represents 71 percent of the total one direction traffic during the 12-hour survey 
period. The high sampling rates achieved, ranging between 57 and 82 percent of 
actual traffic during the survey period, are generally attributable to the modest 
traffic volumes at the survey ~ocations. 
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SerlaJ Number: us 20 O&D STUDY I 
Date: 

STATION LOCATION: Station Number. Direction: EB WB 

Hour ending: -------1 

Interviewer: 

NUMBER ORIGIN DESTINATION mtP 
Conmo<fty VEH. 

OF 
WhMP wt// lh/3 trip end ? PUR-

Hauled TYPE PERSONS Whet9 did"" trip begin ? POSE 

Shrtu: l.ocllllon: Slala: LOCBfion: ,•• 

City: City: 

~ Comly: 

n1 I I :I I I I I I I n I 
~= l.ocllllon: Stale: Location: 

City: City: 

Comfy: Comfy: 

nr 1 I .I I I I I I I n I 
" SlatD: l.ocllllon: Shrtu: l.ocllllon: 

cll}I! City: 

~ Comfy: 

n1 I I I I I r I I I n I 
Sblfe: l.ocllllon: Sbmt: l.ocllllon: 

I 

City: City: 

Comfy: Comfy: 

DI I I I I I I I I I n I 
VEHICLE TYPE COMMODITY HAUL.ED TRIP PURPOSE 

01 

1 = Agricultural/ Farm Products V= Vacation L = Light Truck W= Work c = Passenger Car 2= Oil/Gas B =Business E = Education Pick-ups & Vans H = Heavy Truck 3= Metallic Products P = Personal Business o =Others B - Buses & RVs 0 =Others 4- Mixed Products 
cXi 
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Exhibit 5-8 
ROADSIDE SURVEY SAMPLE RATES 

SURVEY 1986 SURVEY PERIOD USABLE RESPONSE 
STATION AADT VOLUME SURVEYS RATE 

1 2,470 988 744 75.3% 

2 \,840 736 585 79.5% 

3 2,380 952 746 78.4% 

4 1,720 688 564 82.0% 

5 3,230 1,292 1,010 78.2% 

6 1,720 688 524 76.2% 

7 1,240 496 367 74.0% 

8 6,730 2,692 1,957 72.7% 

9 7,520 3,008 1,711 56.9% 

10 1.420 568 358 63.0% 

30,270 12,108 8,566 70.8% 

Data Expansion - To represent the actual number of trips made, the survey trip 
records were entered into a computerized data base and expanded to the average 
annual daily traffic (AADT) count for each survey location. Survey records for all 
stations were combined to produce a data base of trips. This expansion process 
produced a total of 30,407 trips compared to 30,270 AADT for all stations. 

Traffic Sectors - Traffic sectors were established for the study corridor to 
determine origins and destination points of each trip intercepted at the survey 
stations. Each of the 17 counties located closest to the corridor represents a 
sector. The rest of Iowa is divided into five sectors. An additional eleven 
sectors are defined outside of Iowa. Exhibit 5-9 identifies all of the sectors. 

Auto Trip Origins and Destinations - The origin/destination pairs for all 10 
roadside survey station locations were tabulated for use in developing the traffic 
model. For purposes of presentation, the results for the two survey stations on 
U.S. 20 are presented (Exhibits 5-10 through 5-13). These exhibits present data 
expanded to the auto ADT at each station location. 

Exhibits 5-10 and 5-11 refer to the U.S. survey on the east end of the corridor, 
west of Fort Dodge. Those statistics suggest that 71.6% of the autos and 67 .2% of 
total traffic have both trip ends within the 17 county region. They also suggest 
that 95.5% of the autos and 94.9% of total traffic have one or both trip ends in the 
17 county region (only 5.1 % have both trip ends outside of the corridor region). 
Clearly, U.S. 20 near Fort Dodge serves as an access road to the 17 county area near 
the highWCiiY. 
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Exhibit 5-1 0 

ORIGIN AND DESTINATION PAIRS 

U.S. 20 SUNey Location - West of Fart Dodge 

1991 

NUMBER OF DAILY AUTOS 

R8/lional C.I NIJbrsske &st Iowa NE loWB SE loWB NW loWB SW loWB MinnflSOt11 S. Dskota TOTAi. lbl 

l•I 
.. ~ll!:J.i_()l\1_11.... . .. . . ........ . . ..1.~~-~~- ................................. J S.!iJ ....... . 32 44 14 33 . . 1 •. s.so 
Illinois 28 -• 6 32 

·········· ······· .................................... ······················· ········ ....... ····················· 

.. ~!!:'.~~~~~---··············· ........... ?.4 ............ : .. ~.~---······· ······················ ······················ ........... ~......... ······················· ...................... ······················ ...................... . .......... ~.?. ..... . 
Nebraska 

North Dakota 
........ 5.7 ...... . 11 

4 

88 

4 

.. 5.~.llt.~.~~~~~---········· ........... ~! ....................................... :?.!? ........ ······················ ........... ~ ................................ ······················ ······················ ................................. !?.?. ..... . 

. ~!~~~!~ ................... ........... ;?.~ ................ ~ ......... ······················· ······················ ...................... ······················· ······················ ······················· ......... ~ ........... ··········-~-~---···· 
~~---··························~·-···················· ···································································· 3 

--~-~~~-~.-~.:~.: ........ ······················ ....................... ······················ ······················ ...................... ······················· ······················ ·········-~·-········ ······················ .............. ~ ..... . 
Southoast U.S. 

5.C>.llt~"'.'~ .. lJ:.5..· .. ... .. . . ..7... ... ..... ... ........ ... . .. . . ... ... ........ .... ........ .. 7 

--~~--~:~: ............................... 4 .............................. ······················ ······················ ······················ ······················· ······················ ............................................ ············-~·-···· 
NW Iowa 14 2 18 

····················· .................... ....................... ... ········· ··········· ..... . . .. 
NE Iowa 3 3 
TOTAi. 1 i:;R? 19 209 32 52 18 36 2 2 1,952 

NUMBER OF TOTAi. VEHICLES !AUTOS AND TRUCKS! 

Rl!llionsl 1•1 Nllbraska East Iowa NE Iowa SE Iowa NW Iowa SW Iowa Minnesota S. Dakota TOTAi. lbl 

Regional l•I 1,610 202 59 85 32 40 2 008 
···························-··········· ······················ ·····························································-····· ·-----·-----------·----·-----·····----------- ··-·-·---····--········---··--·-----·--·---- ·------···-·····-·-···- ·--·····'·············· 

.!.'!!.':'.~~~---······················· ............ ~~---···· ··········-~·-······· ······················ ······················ ······················ ······················ ······················ ······················ ···········-~·-········ ···········-~·-····· 
.. ~!~~-~~~---··············· ··········-~-~---··· ....... J~ ......... ······················· ................................... 3. ....... ······················· ······················ ......................................................... !?.~ ..... . 
Nebraska 116 14 .. ..5 ......... ·············· ..................... J.35 ... . 
North Dakota 4 4 ... . 

--~-~~~.P.~.~~~-~---········ ........... ~ ......................................... ~.L ...................................... 8. ........................................................................................................... ..7.!iL .. . 

-~-~~~-~-i_':'. .............................. ~~---···· ··········-~·-······· ······················ ······················ ...................... ······················ ...................... ······················ ............ ;? ....................... ~~---···· 
East U.S. .............. . ............ 3... .. . . .. . . . ... . .. . . . .. . . ..... .. .. .. . . . .. _3 

--~~~~~~--~:~: ........ ······················ ...................... ······················· ................................................................... ······················ .......... ~ ......... ······················· ............... ?. ..... . 
South1188t U.S. 

s.°.~h.~ll!lt l'.:~· J~...... ... . ... .. ....... . . 12 

--~~-~:.~: .................. ............. ~ ............................ ······················· ······················ ...................... ······················· ............................................ ······················· .............. ~ ..... . 
.. ~Y! .. ~~-~~---················· ······················· ................................. 14 ...... ······················ ............. ~ ....... ······················ ...................... ······················ ························ ............ J.~ ...... . 
NE Iowa 

TOTAi. 1,876 30 261 64 78 

(a) The seventeen-county corridor region 
(b) Survey results factored to total ADT at station location 
SOURCE: Roadside Survey on U.S. 20, 1991 

Wilbur Smith Associates 
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Exhibit 5-11 
ORIGIN AND DESTINATION PAIRS 

CORRIDOR REGION ONLY 
U.S. 20 Survey Location - Wast of Fort Dodge 

1991 

NUMBER OF DAILY AUTOS 

Calhoun Hsrilton Webster Wright 

-~~.':'.!! ............... , .......................................................................................................................... ······················· 

--~-~~-Y!-~~---············ ······················ ........... .!?. .......................................... J.~---··· .................................. ~~---·· 
-~11.0.ll.rl ........................... .1.15.!! .............. ..1.<J......... . . .. .. .... ...... 752 .... ··········· ······· 9~1 ._ 
--~~~---······················ ···········-~---···· ···········-~---······ ······················ ........... ~.?. ................ !?-.......... ·········---~~---··· 
Cherokee ..............•............•••••••..•••..•.................••.....•........................................ 

Crawford 20 20 

--~~!! ........................ ···········-~---····· ················-····· ....................... ······················ ······················ ··············-~---·· 
Hamilton 

.. !:'.~~~---················ ........ J."'!.. .............................. ··········-~---······ ············-~---··· ...................... ............ i~---·· 
-~-! ................................ ······················· ............................... JL ..................... "'!.. ............................ ·········---~-~---··· . 
. Pv1c:Jrl~.rl~ ...... ········· ..... . ............................... 3. ......... ······················· ...... .. ............ ...... .. 3. . 

-~-~---················· ....................... ·······'··-~---······ ······················ ·············-~---··· ··········-~---······ ·············-~·-····. 
--~~-~~-~!! ................ ···········-~---···· ··········-~---······ ....................... ···········-~-~---··· ······················ ........... J.~---··· 
.~I:.......... ...... ...... ... . ........ .;i ................ .10 ...................................... H!7 .......... . 
Webster 

.. 'A.'C>.a.c:l~.Llr.L. .. . . . . . . .... . . . . .. ......... . . . . . ....... 20. . . . . .............. . . ....... 7l .. . 
Wright 13 3 

TOTAL 212 60 11 1.110 

NUMBER OF TOTAL VEHICLES IAUTOS AND TRUCK.St 

4 

. ... J.80 ...... . 

. ... 91 
18 

1 397 

Greene Hamilton Humboldt Webetar Wright 

······································· ·············-······· ···-··············-··· ····--······································ ····················· ........................................................................................ . 
Buena Vista 3 8 28 39 

••OOOOOOOOOHOOOOOO••ooooooooooOOOOOoOO HOOOHOOOOOOOOOOOOOOO OOOO•OOOOOOOOOO•oooooo ooOooooooooooooOoooooo oOOOoOooooOoooooooOoOO OooOOOoOOOOOOoooOoOOOO OOOOOOOOOOOOoooooOOoOOOo OOOOoooOooooooooOoooo oooooooooooooooooOOOOO OOOOooOOOOOOOooOoOOoOO 

--~~~~-~~---··················· ······--·~---······· ·····--·~-~---···· ······················ ·······-~-~---······· ..................... ······················· ......... ?..~~---·· ................................. ~~---·· 
Carroll 8 3 4 57 2 74 

Cherokee .............................................................................................................. ················· ............................. . 

Crawford 8 

Greene 8 .................................................... 
Hamilton 

6 

......... ~C> ... 

6 

--~~--
8 

····································-·· ··········································-- ············································ ............................................................................................................. . 
. l:t~.°.I~. .... .. ...... .......... . .... J.7........ .!i . . . ...... 4 28 

··'~11........................ ....... .............. ........ .............. 7 .... . ..... -~···· 9 ......... 1.9. .... . 

.. r.1.°.flC>.'111..... .. ... ....... ..... . ... .... . ..... 3 . . . ....... ... ...... 3 
-~~~---················· .................................................................. ·········~·-········ ............................................................. ~ .... ···········~-·-······ ···········--·~····· 
Pocahontes 3 2 17 22 ....................................... ············································ ............................................ ····················· ........................................................................................ . 

-~---··························· ...................... ···········-~---····· ······················ ...... J~·-········ .............................................. ·······--~~---· ···········~-·-······ ......... ~~-.. '.. 
Webster ................................................................................... 

Woodbury 28 101 129 .............................. .. ................... .. 
Wright 13 3 16 
TOTAL 4 238 3 88 4 11 1,255 7 1,808 

(a) Survey results factored to total ADT at station location 
SOURCE: Roadside Surveys on U.S. 20, 1991, Wilbur Smith Associates 

Traffic Use of U.S. 20 5-12 

I 

(- ., I 

-~ 

. j 
I .. 

,-[ 



I I 

Exhibit 5-12 

ORIGIN AND DESTINATION PAIRS 

U.S. 20 Survey Location - East of Sioux City 

1991 

NUMBER OF DAILY AUTOS 

Regton.i ~ N--. E..t Iowa NE Iowa llE low• NW Iowa SW Iowa .... 8. Dllkotll E..t U.8. TOTAL Cb) 

-~~---~~---·········· ..... 41.~!?.~ .... ........................... .J.~?. ..... ·········-~-~--···· ......... ~~---··· ......... .!.~ ...... ·········-~-~---··· ....................................... ···················· ...... ~1.~.7.9. ... . 
lllinol• 18 3 21 

Mlmecotll....... ... . .. .. . U .............. 8.... .... ................ ... ... ... .. . .... ................... .......... ......... ............. 37 

N~ ................ 399 .......................... J.~ ............. 9 .......................... 32.. ... .... ........ ...... ... ............... . .. 452 .. 

-~--~~ .......................... .a ..................................................................................................................................................................................................... ~ .. . 
-~ D~··········· ........ J.~!?. ................................... 2.2,. ... . 3 1.C>. ................................... ., ............... JS ...... 255 

-~~················· ... J~ ... J2..... . ........ ........... ........ .. .. .... ................... .. ............. . . ...... ........ .. .. ....... 3 .. . 2,.1 
.. ~ .. ~:~.: ................................ ~ ............... ~ .................................................................. ···················· ................................................... ~ ....................................... 2.1 .. . 
. ~?.!!'.~.~:.~: ........ ...................................................... 3 ............................................ ···················· ...................................................................... ~ ..................... ~ .. . 
Soutt..t U.S. 

Southwmt U.S. 

We.tU.S. .................. 

NWlow11 

TOTAL 

.... ~L. 
8 

5,560 

8 ....................... 
27 190 

····· .. 2.1 
9 3 20 

9 15 

33 55 ,, 1 27 12 6 6,048 

NUMBER OF TOTAL VEHICLES !AUTOS AND THUCICSI 

~00 Nebr8lkll S. Dllkotll EMt low• NE Iowa 8E Iowa NW low• SW low• .._.. Ml-m EMt U.S. TOTAL IDI 

-~~!.~~---·········· ...... l!.~.U .............................................. J® ............. ~.~-·-···· ....... ~L ............ ~ ............... ~t ...................................................................... ~~~ .... . 
. !~1.1.~~ ................................ ~ ............ ~J ............. ~ ........................... ·················· ··················· ·················· ...................................... ···················· ··················· .......... ~ .... . 
MllV'l980tll 31 13 

Nollmb .............. .. 448 ............ ..... . ............. 1.7 ........... J.B. . ~ ........... 47......... ................ . ............... 3. 636 

-~~--~~~~·········· ............. ~ ... ··················· ·················· ·················· .................. ··················· ................... ·················· ...................................... ···················· ............ ~ .... . 
-~--~~~--······· ......... 2.~~---· ·················· ........................... ~~---···· ......... ~ ....... ······-~-~·-······ ........ ~ ................ ~ ................ ~.!I ........ ···················· ........................... ;!~ .... . 
WI~·············· ........ JJL ........ 1.:l ............ 3..... .. ............ ........ . ... ao. 
. !:Al~ .. U. :~:................. . . . . . . . 6. . ........... 6.. . . . . ... 1. :3........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 

~~'.".i-.t.ll:S· 8 ... . .............. . ... ~.... .. . ....... ............ .. ... .. .. ........ ......... ..... ............ :3. 16 
Southeut U.S • 

. ~'.":~.ll:.~· .................. ~t ......................................................................................................................................................................................................... 2.L .. . 
-~~.IJ.:~: .................... 1.L .... ········· ........... ...... .......... ....... 8 .............. :3. . .......... 2.~ .... . 
NW low• 6 8 16 

TOTAL 6,018 42 20 232 46 62 134 27 27 3 6 6,617 

(a) The seventeen-county corridor region 
(b) Survey results have been factored to total ADT at station location 

SOURCE: Roadside Survey on U.S. 201 1991 
Wilbur Smith Associates 
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Exhibit 5-13 
AUTO ORIGIN AND DESTINATION PAIRS 

CORRIDOR REGION ONLY 
U.S. 20 Survey Location - East of Sioux City 

1991 

NUMBER OF DAILY AUTOS 

Cherokee Hurmoldt Plymouth Woodbury TOTAL lat 

-~~---···············--···································--·-·············································~---···············~---··· 
-~.Y~ ............ ·········· ......... . ........................ J~. ... .. ·---~~- ... . .. 24? 
Calhoun 20 20 

!<·······················----·········· ···········-·----···· ·························----····································· ······················ 
-~11 ......................... ······················ ······················ .................................. ~ ....... 3.4 ..... . 
~~lc:e.e. ....................... ··············· ...........• : ........... ·············· ......... 224. ............. 224 ..... . 
--~~~-~---····-··········- --··············---·-· ··············--······ ············-·······--···········--~~---·- ............ ~.a .... . 
. ~r.9.8.lltl ..................... ······················ ...................... ...................... ......... ~--·· ·········· J~. 
Hamilton 3 3 ·····--··········································································· ................................................................ . 

.. ti.llr1ll:>c>k.:lt.................. . ........................................................................ ' ·······~·-··· .... ' ......... 3. .... . 
.!!;!.~---···················--·--··-- ............................................ ·········--~---··-- ......... ~~-9. .............. ~.Ht ... . 
. M9.~!"!!:! ...................................................................................... ·········---~-~---·· ............ a~---·-· 
__ f'tyr:rlcl~~---··· .... ..... ...................... ........... .......... ......... .32~. 328 

-~~~~~-----·········· ............................................................................ J~---·· ........... J.2 ..... . 
-~································································································~ -~ 
.. W~~---·····---········-· .......................................................................... J.l!t ............ JJ.~L .. . 
.W9~.~u1Y .......................... :i ................... 3 ................... J!:i ............ ~.OH. . . .. M>.3.IL .. . 
Wriaht 3 3 

TOTAL 3 3 36 4 824 4.866 

'1!UMBER OF TOTAL DAILY VEHICLES !AUTOS & TRUCKSJ 

Cherokee Humboldt Plymouth Woodbury TOTALllll 

-~-9.'1.~---······················ .................................................................. ··············~---·· ·············-~·-··· 
fk.:1~111Yi11t11 ................................................................. 19 .. 2411. . . . . . . . 2EJ7 ..... 

--~-~~~-".! ................................................................................................. 24 ................. i4. .... . 
Carroll ................... n ........ . 38 

-~~~~~---·-·········-····· ........................................................................... 2.86. ..... · ......... 2J~---·· 
--~~~9.~---················ ····················· ....................................................... 4.7. ..... ............ t!r'l .... . 
Greene. . ... U ............ 11... .. . 

-~~-~~!'.'. .................................................................................................... 3 ................... 3 .... . 

.. ti.Ll"li>.C>I~ .................. ······ . ... ..... ..... . .. ······· ............. 7. .................. .7. .... . 
.!g!!I ..... : ................................................................................... IL .............. 6.53 ............ JJ5.9 .... . 

Monona .................... ... . ... .......... ... .................. ....... ... .......... .. .. ..J16. .............. JI~ ..... . 

--~~---······················· 378 ....... 37J ... . 
-~~-~~-~~---············· .............................................................................. 21 ................ 2.1 ... . 
Sac ............ ......... ............ ..... ................ ....... . ............ JU ............. JU .. . 

.. W.~!!!' .......................................... ····················· ······················ .......... 1-~ ............. J.~---·· 
.W9~u!Y. ... . ...... 3. . .... -~ ...... UL .......... 3.0.84 ......... 3.109 ..... . 
Wriaht 12 12 

'lnTAI 3 3 44 5.1Rn 5.210 

(a) Survey results have been factored to total ADT at station location 

SOURCE: Roadside Surveys on U.S. 20, 1991, Wilbur Smith Associates 
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Exhibits· 5-12 and 5-13 depict the origin/destination pairs on the west end (east 
of Sioux City), where the traffic volumes are higher. At that location 80.5% of the 
auto trips and 78.8% of all vehicles have trip origins and destinations within the 
17 county region. An additional 16.5% of the autos have one trip end in the region 
and one trip end elsewhere. Only 3% of of the auto trips have both trip ends 
external to the region. 

Exhibit 5-14 summarizes the extent to which the results from all 1 o roadside 
survey locations r~•ate to the 17 county region. 

Trip Purpose - The survey data was classified by trip purpose as illustrated 
in Exhibit 5-14. Business trips make up 39 percent of all trips, while personal 
business trips make up 35 percent, work trips account for another 16 percent, while 
vacatiqn travel (the survey was conducted in August), account for a little more than 
8 percent. Because schools are generally not in session during this time of the 
year, education trips only accounted for 1.5 percent of all travel. 

Vehicle Type - Another classification of the surveys was by vehicle type. 
Eighty-six percent of trips on study area roads are made by passenger cars. Trucks 
make up 13 percent of vehicles and buses nearly 1 percent of total travel in the 
study area, as illustrated in Exhibit 5-14. It should be noted that truck 
percentages are higher than this for some portions of U.S. 20. More than two thirds 
of all truck travel in the corridor is attributable to heavy trucks (generally 
defined as multi-axle, tractor-trailer combinations). 

Vehicle Occupancy - The final classification of survey information is by 
vehicle occupancy. Exhibit 5-14 presents a pie chart broken down into 7 
categories. As shown, more than 62 percent of all vehicle trips are driver only 
trips. All told, the· average vehicle occupancy rate observed is 1.63 persons per 
vehicle. This rate is within the general range which has been observed in rural 
areas throughout the United States . 
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Exhibit 5-14 
U.S. 20 AUTOMOBILE TRIP CHARACTERISTICS 

Results of 1991 Roadside Survey 
~-

BY ORIGIN-DESTINATION CATEGORY 

lnlernal·lntomal 82.!S'jj, 

ExlerM~lnternal 1 !5.4% 

BY PURPOSE 

Bullnen 39.1 '!E. 

Education 1.!5% 

Traffic Use of U.S. 20 

BY VEHICLE TYPE 

BY OCCUPANCY CATEGORY 

Two24,0'jj, 

> Slx0.4% 
Six O.!l'!E. 
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INTERSTATE HIGHWAY AUTO SURVEYS 

If U.S. 20 were significantly improved it is possible that traffic would divert 
to it from 1-80 and 1-90. The extent to which such diversion would occur depends on 
the origin/destination pairs and other trip characteristics by vehicles presently 
using the two Interstate highways. To obtain an understanding of vehicle use on 
1-80 and 1-90, three survey types were conducted on these two Interstate highways: 

• lnterstat~ License Plate Observations - Personnel were placed roadside on 
1-80 and 1-90 which recorded the license plates of autos using those two 
highways: This observation process- identified who uses 1-80 and 1-90, by 
state of auto registration. ~ 

• Interstate Rest Stop Motorist Survey - Personnel were placed at rest stops 
along 1-80 and 1-90 and those personnel asked questions of motorists that 
stopped, of their own choice, at the rest stops. The survey form is shown 
in Exhibit 5-15. 

• Interstate Trucker Survey - Surveys were taken of truck drivers at the 
weigh stations on 1-80 and 1-90. The truck survey results are explained 
in Chapter 6. 

1-80 License Plate Results - Exhibit 5-16 presents a summary of the auto 
license plate findings on 1-80. This represents a one-day daylight hours 
observation on Friday, November 22. These statistics suggest that, during that 
period, 50% of autos passing that point were Iowa cars, and 20.1% were Nebraska 
cars. This suggests that 70% of auto traffic on 1-80 at that point could be 
construed as "local" traffic (involving an Iowa or Nebraska origin and/or 
destination). Approximately 87% of auto traffic is by cars from the multi-state 
region {Iowa, Minnesota, Illinois, Nebraska, North and South Dakota and Wisconsin), 
suggesting that only 13% is by cars from more distant locations. These results are 
for daylight hours only, and there is likely a greater proportion of long-distance 
travel at night. Also, these license plate observations do not indicate 
origin/destination; they only indicate state of vehicle registration. 

1-90 License Plate Results - The license plate observations on 1-90, located 
in Minnesota, suggests that almost half (47.7%) of autos are from Minnesota. The 
statistics also suggest that 1-90 traffic is overwhelmingly regional, with 97.8% by 
cars registered in Minnesota, South and North Dakota, Iowa, Illinois, Wisconsin and 
Nebraska. Only 2.2% are from elsewhere in the U.S. 

Rest Stop Survey Results - Recognizing that the license plate surveys only 
indicate state of registration rather than origin/destination, a survey of people 
stopping at rest stops on · 1-80 and 1-90 was also taken. This survey is biased by 
the characteristics of those who stop at rest stops compared with those who do not 
stop at the rest areas. Remarkably, the percentages by state of residence almost 
replicate what was found in the license plate surveys. 
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Exhibit 5-16 
OBSERVED DAILY AUTO LICENSE PLATES 

1-80 AND 1-90 
1991 

Interstate 80 
ADT PercentADT 

Iowa 4,273 50.0% 
Illinois " 629 7.4 
Minnesota 381 4.5 
Nebraska 1,719 20.1 
North Dakota 3 0.1 
South Dakota 190 2.2 
Wisconsin 254 3.0 

East 357 4.2 

Northwest 67 0.8 

Southeast 42 0.5 

Southwest 263 3.0 

West 366 4.2 

8,544 

NOTE: This exhibit depicts daily auto volumes 
by atate of auto registration, November, 1991. 

Traffic Use of U.S. 20 

Interstate 9Q 
ADT PercentADT 

720 14.4% 
591 11.8 

2,384 47.7 
79 1.6 
37 0.7 

951 19.0 
128 2.6 

55 1.1 

37 0.7 

0 0.0 

18 0.4 

__ o 0.0 

5,000" 

5-19 



Exhibit 5-17 summarizes the origin/destination results from these rest area 
surveys. Iowa travel dominates (65.7% of all trips) on 1-80, compared with 50% of 
the license plates being from Iowa. The 15.7% difference is presumably people from 
other states coming to Iowa. Of the total trips on 1-80, 28.6% had one trip end 
outside of the seven state region. 

On 1-90, every surveyed party had one or both trip ends in Minnesota, South 
Dakota or Wisconsin. Minnesota dominated, with 76.6%. Only 4.4% had a trip end 
outside of the sev~n state region. 

Exhibit S-:17 
Interstate Automobile Trip O'rigin/Destination Pairs 

1991 

1-80 Trip 0 & D Percentages 

Iowa Nebraska S.Dakota N.W. U.S. S.W. U.S. Wisc. Total 

Iowa 18.1% 18.1% 
Illinois 2.0% 9.9% 1.0% 0.3% 2.3% 15.5% 
Minnesota 0.5% 3.8% 2.5% 6.8% 
Nebraska 30.01% 0.3% 30.3% 
N. Dakota 
S. Dakota 3.8% 3.8%. 
Wisconsin 2.3% 2.5% 4.8% 
East U.S. 0.3% 4.8% 1.3% 0.3% 2.5% 9.2% 
N.W.U.S. 0.5% 0.5% 
S.E. U.S. 0.5% 0.5% 
s.w.u.s. 1.8% 1.8% 
West U.S. 8.7% 8.7% 
Total 65.7% 21.3% 2.3% 0.3% 0.6% 9.8% 100.0& 

1-90 Trip 0 & D Percentages 

Minnesota s. Dakota Wisc. Other Total 

Iowa 13.9% 6.6% 0.7% 21.2% 
Illinois 1.5% 6.6% 8.1% 
Minnesota 14.6% 14.6% 
Nebraska 3.6% 3.6% 
N. Dakota 
S. Dakota 38.6% 38.6% 
Wisconsin 0.7% 8.8% 9.5% 
East U.S. 
N.W.U.S. 1.5% 0.7% 2.2% 
S.E. U.S. 
s.w.u.s. 
West U.S. 2.2% 2.2% 
Total 76.6% 22.0% 1.4% 0.0% 100.0% 
----------------------------------
Note: Tables represent mo-way origin and destination pairs. 

Source: Interstate Rest Area Surveys, 1991, Wilbur Smith Associates 
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Chapter 6 
U.S. 20 FREIGHT TRANSPORTATION 

Regional trucking characteristics were analyzed to ascertain how well U.S. 20 is 
serving local shipping and receiving needs, and to serve as the basis for the truck
ing forecasts of Chapter 11 and the logistics analysis of Chapter 15. A number of 
trucking issues were addressed, including: (1) To what extent do trucks now use 
U.S. 20; (2) Might those trucks that are not now using U.S. 20 use it if it were 
improved; and (3) What do the truckers think of U.S. 20 as a truck route. To address 
these issues, truck counts in the region were reviewed, surveys of shipper /receiver 
and motor carrier firms were conducted, and truck driver interviews were taken in 
the corridor as well as on 1-80 and 1-90. 

TRUCK USE OF U.S. 20 

To seek insights into existing truck use of U.S. 20, traffic counts and vehicle 
classification data were analyzed, and motor carrier roadside surveys were 
conducted. 

Existing Truck Traffic - Average daily truck count data for the 17 analysis 
segments of U.S. 20 are depicted in Exhibit 6-1. The number of trucks using U.S. 20 
is greatest near the towns and cities (736 trucks daily near Sioux City) and lower 
in the middle of the study section. As a percent of total traffic ADT, trucks 
constitute between 7.4% near Sioux City and 26.5% in Holstein. These are somewhat 
typical statistics for a highway of this type, and suggest that U.S. 20 trucking 
traffic is limited to trucks serving local businesses. 

Exhibit 6-2 summarizes truck trends on U.S. 20 in terms of truck daily vehicle 
miles of travel (VMT) on this segment of highway. VMT is calculated by multiplying 
the average counts on the segment by the segment's length. 

Traffic by both light trucks and heavy trucks declined between 1976 and 1984, 
but has increased since 1984. Heavy truck traffic has in recent years been 
increasing faster than any other vehicle type. Approximately 30.1 % of the truck 
traffic comprises "light trucks" (straight trucks) and 69.9% are heavy trucks 
(tractor /trailer trucks). 

Existing Truck Travel Patterns - In this study roadside surveys were conducted 
of both automobile and truck drivers at ten locations on and near U.S. 20. The 
results are tabulated for each survey station and were used in the traffic diversion 
and forecasting analyses. To display the truck origin and destination pairs, the 
nation and region were divided into the analysis sectors shown in Exhibit 6-3. The 
truck origin/destination pairs for the two U.S. 20 survey stations are shown in 
Exhibits 6-4 through 6-7. 
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Exhibit 6-2 
TRUCK TRENDS ON U.S. 20 

1976-1990 
ANNUAL COMPOUND 

DAILYVMT PERCENT CHANGE 
1976 1984 1990 76-90 76-84 84-90 

Light Trucks 19,760 13,734 14,794 -2.05 -4.45 1.25 

Heavy Trucks 28,879 26,453 34,412 1.26 -1.09 4.48 

Total Trucks 48,639 40, 187 49,206 

Automobiles 248,064 235,325 254,137 .17 -.66 1.29 

Total Traffic 296,703 275,512 303,343 .16 -.92 1.62 

SOURCE: Wilbur Smith Associates 
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Exhibit 6-4 summarizes all truck trips on U.S. 20 just west of Fort Dodge, and 
depicts the origin/destination patterns for those with one or two trip ends external 
to the corridor region. Of those with external trip ends, 33% were in Nebraska and 
58% were elsewhere in Iowa. · Any origin/destination pair with zero indicates that no 
truck with this origin/destination pattern was interviewed. 

Exhibit 6-5 summarizes the origin/destination patterns for the west of Fort 
Dodge location for trucks that have local (within a 17 county region) origins and 
destinations. Once again, any county pair with zero shown merely means that no 
truck with that specific origin/destination pattern was surveyed that day. 

Overall, the truck surveys at the U.S. 20 roadside survey location west of Fort 
Dodge found that: 

• 211 trucks (82 light, 129 heavy) had trips internal to the corridor 
region (within a 17 county area). This means that 47.6% of truck 
traffic on U.S. 20 is entirely local traffic. 

• Another 198 trucks (44.6%) had one trip end in the 17 county area and 
one trip end outside that area. 

• Only 35 trucks (7.9%) had both trip ends outside of the 17 county 
region. This verifies that existing U.S. 20 is not conducive to 
through travel.. It is a local truck route, not a through truck route. 

• Excluding the immediate multi-state area (Iowa, Illinois, Minnesota, 
Nebraska, North and South Dakota, Wisconsin), only 5 trucks (1%) had 
one trip end further away, and all 5 were from the Southwest U.S. 

Exhibits 6-6 and 6-7 for the west end survey station (east of Sioux City) have 
essentially the same findings. At that location 60.6% of the truck traffic is 
internal to the 17 county region, 159 trucks (27.9%) have one external trip end, and 
11.5% have both trip ends external to the region. 
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Exhibit 6-4 
TRUCK ORIGIN AND DESTINATION PAIRS 

U.S. 20 Survey Location -West of Fort Dodge 

1991 

NUMBER OF DAILY LIGHT TRUCKS 

Regiona1Cal East Iowa NE Iowa SE Iowa NW Iowa SW Iowa TOTAi.ib) 

--~~.Q!~~! .............................. 82. .................. J.9 ......... ·········-~·-········· ··········-~·-········ ....... J.~ ....................................... JJ9. ....... . 
Illinois 

."'1ir:i:~~---···············4 ............ . . .-1: .. 

·-~~-~~~~---·················· ··········-~·-········ ························ ························ ........................ ······················· ........................ ···········-~·-······ 
North Dakota 

, ............................................................................................................................................................................................. . 

.. !?.~.~ .. !?.!:!.~~~---········ .................................... § ................................. ························ ............................................................ G. ....... . 
Wisconsin 3 3 ......................................... ························ ........................ ················ .................................................. . 
East U.S. 

--~~~~~ .. Y.:.~.: ....................................................... ························ ....................................................................... ······················· 
Southeast U.S. 

Southwest U.S. ·····-········-···························-----------·······-················------------·························---·-·-·······-··········-···········--·····-·· .............................................. . 
West U.S. 

TOTAi. 97 16 3 2 13 131 

NUMBER OF DAILY HEAVY TRUCKS 

Reaional Minneaota S. Dakota Wisconsin East Iowa NE Iowa SE Iowa NW Iowa SW Iowa TOTAL (bl 

-~~~!:'.~~---·················· ........ !~~---···· ........................................................................ ~~---······· ......... ;?~ ................. ~! ................. ~ .................... ?. .................. ~1"! ....... . 
_llli~C)i_s ................................... ~ .................................... ~ ........ ..... ............... ..................... .............. ....... ..................... .... . ..... ...... . ............................. a 
-~~~~-~?.!~ .............................. !J! ...................................................................................................................................................................................... ···········-~·-······· 
--~-~~~~-~---················ .......... ~1 ....... ·········-~·-········ ...................... ········-~·-········· ......... ~ .......... ···········-~·-······· ......................................................................... ."'!~ ........ . 
North Dakota 

--~-~~-~--~:!.~?.~.~---······· ···········-~·-····· ............................................ ······················ ...................................................... !? ............................................................... Jt. ...... . 
Wisconsin .. . ...................... . 
East U.S. 

Northwest U.S. 

South1188t U.S. 

Southwest U.S. 6 

Weat. U.S. 

TOTAL 198 6 

(a) The HVenteen-county conidor region 
Cb) Total truok ADT 1111: the Dtllltion location 
SOURCE: Roadside TNck Survsvn, 1991 

Wilbur Smith Aaocilllt88 

6 
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Exhibit 6-5 
TRUCK ORIGIN AND DESTINATION PAIRS 

CORRIDOR REGION ONLY 
U.S. 20 Survey Location - West of Fort Dodge 

1991 

NUMBER OF DAILY LIGHT TRUCKS 

Calhoun Crawford Hamilton Webster TOTAC81 

-~-~~---··············································································································································· 
Buena Vista ······························ .................................. ························ ............... ········ ························· ...................... . 

-~!h!?.':!!'.I .............................. J.P. ..................... 6. .......... ························ .......... l.9. ................. 3.5 ........ . 

-~r:r~11 .......................... ··········-~·-········ ························ ························ ................................... Ji 
. .G.l:!~~Q~~~---················· ························ ························ ························ ............ 2 .................... i ........ . 
Crawford...... .. _ .... .. ............................................................................................................. . 

. G.~~~~---······················ ········································································ ······················· ....................... . 
Hamilton ·-·····-··-·····-························ ------·························--···-··································· ··-····-··············· --------················ 

.H.1:!!!!9.~!.~-----·············· ........................ ························ ························ ······················· ························ 

.!.~~---······························· ························ ························ .......... ?. ............ ·········---~---····· ··········---~---······ 

.MQri.~n~---···················· ...................................................................................................................... . 

-~~-~~---········································································································································ 
Pocahontas 

Sac 21 21 ··-···············-·--··················· ·---------------------········-······················------------------- ----···--·············· ··-····--·········-····· 
Webster 

.Yt~-~Q~!Y................... ························ ························ ........ Jt.......... . ........... :?......... . ........ .19. ........ . 
Wright 

TOTAL 15 6 15 

NUMBER OF DAILY HEAVY TRUCKS 

Boone Calhoun Greene Hamilton Humboldt Webster Wright TOTAL Cal 

Buena Vista 3 3 10 16 
··········· ....... ........ .......... . .................... ························ ············· ···················· 

__ <;iilh.<>.ur:i ................................. 4. 5 ...... ..... .. .............. ... ... .. ............ ..... 15... ..... ............. . -~-- .. .. 

__ c;~~r.Cl.!L .............................................................................................................................. 4. .......... ······················· ························ -----------~--------·-
Cherokee 4 4 
Crawford 

•••••••••••••0••••0•••••••000000000000000 0000000000•••••••••••0• •O•O•••OOOOOOOOO•OoOOoO oooooooooooooooooOOOOOO 00000000000000000000000 00400••••000000•0000000 OOOOOOoOoooo•••••••OOO•OOO•OOOOooooo••••ooOOOOO •OooOooooooo••OOOOOOoooo 

Greene 

Hamilton ········································· ······················· ······················· ....................... ······················· ·····-················· ....................... ················································ 
Humboldt ········································· ··············-········ ·····················-· .............................................. ······················· ··············································· ....................... . 
Ida 

Monona 
········································· ............. ·········· ...... . 

.~Y~l:flt.1 ............................................................................................................. . 6 6 
Pocahontas 

········································· ............ . 
Sac 8 36 3 47 
Webster 
·····························-··········· ···········································································-············································ ············-·············-···················· ....................... . 
yv.C>.C>C:l.~.IJ'Y. .......................................................................... "' ..... ....... . ............... '" 28 . ............... . ·---~- . 
Wright 

TOT.41 4 5 3 11 4 QQ 1?Q 

(a) Total truck ADT at survey location 
SOURCE: Roadside Truck Surveys 1991 Wilbur Smith Associates 
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Exhibit" 
TRUCK ORIGIN AND DESTINATION PAIRS 

U.S. 20 SuNey Location - East of Sioux City 

1991 

NUMBER OF DAILY LIGHT TRUCKS 

Regionallll) Minnesota East Iowa NE Iowa SE Iowa NW Iowa SW Iowa TOTAL (bl 

• (11) 

.f.41!.Q•~.a.1 ........................... J..ZS. ................ ·············· . --~·-········ ... ·····-~·-········ ................................................ ······················· ... J~ .. 
Illinois 

Minnesota ............................................ ·················· .................................. . 

3 Nebraska ......................................... ........... ······· ························ ·········· 5 ............................... 2 ....................................................... . 10 
North Dakota .............................................................. ···--·········-········· ........................ ························ ....... . 

. -~-~~ .. l>.11.~CJ.~..... ... . . . . .......... l~ ........................................................................................... . 13 
Wisconsin 

East U.S. 

Northwest U.S. 
ooooooooooOOoOooOooooOoOOOOOO•OOOOOOOOOOO ooooooooooooooooooooooo OOoOOOOOOOOOO••OOO•O•OO OOOOOOOOO•O••O•OO•OOOOOO •OOOOOOOOOOOOOOOOH••••• •H•••••••••••••••••••• •••••••••••••••••••••••• •••••00000000000•••••0• •••••••••••o••••OO•OOOOO 

Southeast U.S. 

Southwest U.S. 
···························-····-···---·- ··-················-·-- ···-····-·-·-·--···-··- ············-···--·-·-·············--·-······--·-·-·····---·----·--···· ··········-········-···· ············-·········· ·······-················ 
West U.S. 

TOTAL 146 3 8 3 2 1c., 

NUMBER OF DAILY HEAVY TRUCKS 

Regiona1<11l Nebraska S. Dakota East Iowa NE Iowa SE Iowa NW Iowa SW Iowa TOTAL lb) 

--~~9_ig~~-'-~~~---············· ........ i1.7. .............................................................. ?.?. ................................ ··········~·-··········· ···········-~·-······· ................................ ~~1 ....... . 
Illinois 16 a 4 28 

Minnesota 
..................... ···················. .7 .... 7 . ................... .. 

Nebraska 44 5 9 15 73 .................................. 

North Dakota 

South Dakota ... io ...................................... . ................ ..4 ................. . 4 . ...... 28 ...... . 
Wisconsin 3 3 

.i=.a.~ .. lJ.'.~.·....... ............. ........................ ... ... .. .... . ........ .4......... ................... ......... . ...................... ········ ................... 4 ....... . 

. ~~!!~~~~ .. Y.:.~.: ....... ·············-~·-····· ............................................................................................... ························ ............................................... ·············-~·-······ 
Southeast U.S. 

Southwest U.S. 
···········································-················--·····--·-·-····--···-············································································· ························ ............................................... ············-··········· 
West U.S. 4 4 

TOTAL ~,~ 15 8 34 9 5 23 407 

(a) The seventeen-county corridor region 
(bl Total truck ADT at survey location 
SOURCE: Roadside Truck Surveys, 1991 

Wilbur Smith Associates 
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Exhibit 6-7 

TRUCK ORIGIN AND DESTINATION PAIRS 

CORRIDOR REGION ONLY 

U.S. 20 Survey Location - East of Sioux City 

1991 

LIGHT TRUCKS 

Plvmouth Woodbury TOTAL (a) 

--~<>.~---························ ................................. .1.4 .................. 14 ........ . 
Buena Vista ················································--·······-·····-·· ·····················-· ....................... . 

--~~-1.ti<>.~.n. ....................... ························ ....................... . ...................... . 
Carroll 

···················································-·-············ ······················- ························ 

--~~-~f.Q.~~-e. ...................................................... .1..1. ................ J .. 1 ........ . 
Crawford 

. '3.r.~e.l'l.l'l ....................................................................................... . 
Hamilton 

-----···························-·-·········-···············-····· ······················· ··-·----------·--······· 
.. H~.l!I.~<>.!!#..................... ........................ ....................... ························ 
.. !~.~---······························· .................................. 32 .................. 32 ........ . 
. .M9.".<>.rl<l......... .. . . . . ... . . . . . . ... . . . . . ... . . . ... . . . . ........... 3. ... .. . . . ........... 3 ........ . 

--~-~~-~~---·················· .................................. is ........ ·······---~---······ 
Pocahontas 

--~-~~---····························· .................................... a ..................... & ........ . 

--~~~~~~---··················· ........... 4. .......... ······················· ............ 4 ........ . 
.. ~C>c:l~.b.IJ'Y. ... ............ ............ ........... .... . .30 ................... 30 ........ . 

--~~!~~---··············································· ....................... ························ 
TOTAL 4 123 1~7 

(a) Total truck ADT at survey location 
SOURCE: Roadside Truck Surveys, 1991 

Wilbur Smith Associates 

U.S. 20 Freight Transportation 

HEAVY TRUCKS 

Plymouth Woodbury TOTAL (a) 

.. ~.El .................................................................................................. . 

--~~~-y~~---············ .......... 4. ....................... 4 ......... ············'·········· 
..~!ti.~.n. ........................................................... 4 .................... .4. ........ . 

..~.'!~_I_! .............................................................. 4 .... ~ ................ 4 ......... . 

.. Gn~.r.9.ls~.e. ...................................................... 51 ................ Jn ......... . 
--~~~~!~---·················· .................................... 9 ..................... 9 ......... . 
.. ~.1'.~l'l.l'l ......................... ························ ............. 5 ..................... 5 ......... . 
Hamilton 

.. H!:l.m~.Q!!#. .............................................. , ......... 4 ........ · ............. 4. ........ . 

.. !~-~---······························· ························ .......... 1.1. .................. 11 ........ . 
--~~~---··········································· 
--~-~~---·················· ························ .......... 4.7. .................. 21 ......... . 
--~-~~-~~~~~---············· ························ ·············~---······ ·········--·~---······· 
--~~£ ..................................................................... 9 ..................... 9 ......... . 

--~~~~~~---··················· .................................. 30 .................. 30 ......... . 
--~~~~-~~~---··············· ························ .......... 3.7. .................. 37 ........ . 

--~~!-~~---······················· ························ ............. 9 ................... JJ ......... . 
TOTAL 4 21~ 2'17 
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SHIPPER/RECEIVER AND MOTOR CARRIER SURVEYS 

To gain insights into how the trucking companies and shipper /receiver firms 
might adapt to an improved U.S. 20, surveys were taken of trucking companies and 
shipper/receiver companies that use or could use U.S. 20. These surveys included 
personal contact, telephone contact, and mail out surveys. 

The shipping and trucking surveys involved 41 shipper /receivers and 38 motor 
carrier firms. Of these, 16 shipper/receivers and 16 motor carrier firms responded 
(approximately 40 percent). Exhibit 6-8 lists the firms that were contacted and 
those that responded. The shipper/receiver and motor carrier surveys are shown as 
Exhibits 6-9 and 6-10. 

Type of Truck Travel: Exhibit 6-11 presents the terminal locations of those 
shippers/receivers and motor carriers that responded to the survey. Of the 27 motor 
carrier terminals, 17 are on U.S. 20 (12 in Sioux City or Fort Dodge). · Of the 18 
shipper /receiver locations, 9 are on U.S. 20 and 9 are at off-corridor locations. 

Exhibit 6-12 identifies the number of daily truck trips to and from the 
terminals that use· U.S. 20. These only reflect the statistics from the firms that 
responded to the survey. They are not necessarily representative of all firms in 
the region.· 

• Of the 16 shipper/receivers, 71% of their trucks use U.S. 20 for truck 
carriage (51% use a portion of the Sioux City-Ft. Dodge segment, 20% use 
the entire Ft. Dodge-Sioux City segment). The 29% of truck trips that do 
not use U.S. 20 either are located at the highway corridor's end points or 
are off the highway. 

• Of the 16 trucking firms, 39% of their truck trips are on U.S. 20 and 61% 
of their truck trips do not use U.S. 20. This is natural, since the 
trucking firms have trucks going in all directions, with only one direction 
served by this segment of U.S. 20. 

• Overall, these statistics suggest that half or more (55%) of total truck 
·trips in the area do not use U.S. 20. This is not unexpected. 
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Exhibit 6-8 

FREIGHT FIRMS SURVEYED 

Motor Carrier Firms Shipper/ReceiverFirms 
Firms Location Firms Location 

ABF Freight Syst.lnc Ankeny * Ag processing Inc (AGP) Sheldon 
* ABF Freight Syst.lnc Sioux City * Agland Cooperative Schaller 

Churchill Trucklines Omaha Albrecht Oil & Feed Wall Lake 
Consolid. Freight Fort Dodge AMPI Sanborn 
Consolid. Freightwys Omaha * Artex South Sioux City 

* Consolid.Freightwys. Sioux City Beef America Le Mars 
Crouse Cartage Co. Carroll Bil-Mar Turkey Storm Lake 

* Decker Truck lines Fort Dodge * Boyer Valley Fertilizer Boyer Valley 
Dennis Burson Sioux City BT Le Mars 

* Direct Transit North Sioux City, SD Carnation Fort Dodge 
Eagle Sioux City Celotex Fort Dodge 
Ellerbrock Trucking Sac City Coon's Feed Service Sac City 
Fremont Smith Sioux City Corn Belt Manufacturing Early 
Glover Trucking South Sioux City Dry Dock Tackle Early 
Goldsmith Sergeant Bluff *Early Co-op Grain Early 
G& T Trucking Schaller * Farmers Coop Elevator Odebolt 

* Heyl Truck Line Akron Farmland Foods Carroll & Denison 
* Hirshbach South Sioux City Farner Brocken Carroll 

K & B Transportal South Sioux City Franklin Laboratories Fort Dodge 
*Keim Co. Fort Dodge Georgia Pacific Fort Dodge 
*King Transfer Onawa Harker Le Mars 

Kobs Sergeant Bluff IBP Storm Lake & Denison 
* Manx Trucking Sioux City IBP-PBX Dakota City, NE 
* Mau Trucking Ida Grove * Iowa Industrial Hydraulics Pochontas 

Mike Kuhn Trucking Schaller Jacobsen Seed Lake View 
Myrtue Soren Trucking Schaller JR Construction Sioux City 

· * Noll Trucking Early * Lake View Concrete Lake View 
Pyle Truck Line Schaller *Midwest Contenental Sioux City 
Raymond Freese Trucking Lake View National Gypsum Fort Dodge 
Roadway Express Inc. Ames * Nemaha Milling Nemaha 
Roadway Express Inc. Sioux City * Noble Popcorn Sac City 
Smithways Motor Express Fort Dodge Pepsi Cola Carroll 

* T - Bone Express Sioux City *Range Feed Sac City & Ulmer 
VanWyk Sheldon Rosenthal Sioux City 

* Wall Lake Transfer Wall Lake Schroeder Feed Mills Odebolt 
Yellow Freight Syst. Sioux City *Schuster Le Mars 

* Yellow Freight Syst. Fort Dodge Stock Popcorn Lake View 
* Sunwise Systems Sac City 
*U.S. Gypsum Fort Dodge 

Wall Lake Fertilizer Wall Lake 
. :~Williams Milling Sac City 

* Signifies firms responding to survey. Note two motor carrier firms chose to remain anonymous. 
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Exhibit 6-9 
HIGHWAY 20 SHIPPER/RECEIVER SURVEY 

Two-Lane Route Portion From Sioux City to Fort Dodge 

1991 

YOUR FIRM'S EXISTING TRUCK OPERATIONS 
1. Your firm hall been Identified as one which ahlp. or receives cargo/commodities by truck. 

H some of those trucks use any portion of Highway 20 between Sioux City and Fort Dodge, 
check here and complete this survey. H your trucks (your own or for hire motor carriers) 
do not uae this portion of Highway 20, explain why you do not, answer question 21, and retum this survey 

without answering questions #2 • 21. 

2. How many of your firm's plants or atteu use trucks that use this portion of Highway 20, where are those 
plants or sites located, and about how many truck trips per year cany freight to or from these sites. 

Plant or Site Location (town or nearest town) 

Site #1: 
Site #2: 
Site #S' 
Site #4' 
Site #5: 
Site #6: 

3. Of all the annual truck trips listed above, what percent use: 

Number of Annual Truck Trips 

____ % use a portion of Highway 20 (a portion between Sioux City and Fort Dodge) 

---- % use the entire Highway 20 distance (between Sioux City and Fort Dodge) 
____ % do not use Highway 20 at all 

100% total trucks to/from the sites 

4. Of your firm's total cost of doing business at the above sites, what percent of the total coat Is trucking coat? 

____ % la trucking coat 

5. Your firm might have Its own fleet of trucks, or you might use for hire truckers (common or contract 
carriers), or both. Of total annual truck trips to/from the above sites, what percent are: 

____ % your own private fleet of trucks 

---- % for hire trucks 
100% total 

e. Approximately what percentage of your expenditures on for-hire motor carrier service at locatlona 
Indicated In question #2 la spent on: 

less-than-truckload (L TL) carrier nrvlce 
(L TL uervlce normally Is defined to Include shipments leas than 
10,000 pounds but not small package service) 

truckload (T~ carrier aervlce 

small package service (e.g., UPS) 

U.S. 20 Freight Transportation 
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7. Based upon truck ahlpmenta that uae this portion of Highway 20, what are the principal cargo/ 

oommodlty type8 which thHe trucks carry? 

Inbound Outbound , 

Other cargo types other cargo types 
Total Cargo 100% Total Cargo 100% 

B. VVhat Is the primary geographical DESTINATION of the majority of your firm'• oommodlty shipment& by truck: 
moving from the Highway 20 area (circle only one) 

a. lntematlonal d. lntraatate (within Iowa) 
b. National (outside adjacent states) o. Local On or around your community) 
c. Regional (among adjacent etatea) 

9. VVhat Is the primary geographical ORIGIN of the majority of your firm's lnputll transported by truck to the: 
Highway 20 area (circle only one) --

a. lntematlonal d. Intrastate (within Iowa) 
b. National (outside adjacent states) 11. Local On or around your community) 
c. Regional (among adjacent states) 

TRUCKING PROBLEMS WITH EXISTING HIGHWAY 20 

1 o. For your freight movements that use this portion of Highway 20, what are the major trucking 

difficulties, where are the problems, and how severe are they? 
~----~-~-~--

1 1 . If you Identified trucking problems In using this portion of Highway 20, Indicate the degree to 

which they affect the following: ( 0 - no Impact, 10 - worst Impact) 

Problem 

Speed (time In transit) 
Rellablllty (variation In time of delivery) 
Loss and Damage to Goods 
Cost of operating for your trucks 

Other (specify) --------

Level of Severity 
(0 - 10) 

12. Is the existing condition of this segment of Highway 20 In any way retarding your firm's growth, market 

or competitive position or Is It detrimental to your firm In any other W8!f? Explain: 
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13. From your flrm'11 trucking perspective, which are the two greateat Highway 20 problems as you aee them? 

(Indicate •1 • for the greatest tr\.lcklng problem, Indicate "2" for the aecond greatest trucking problem. 

De net check mere than two). 

Sioux City to Early, er 

Early to Rockwell City, er 

Rockwell City to Fort Dodge, er 

Small communltle11 along the route, er 

OtherproblemsOdentlfy)~~~~~~~~~~~~~~~ 

14. Overall, hew would you rate existing Highway 20 between Sioux City and Fort Dodge as a tr\.lcklng route: 

a. excellent d. peer 
b. geed e. unsatisfactory 
c. average 

POSSIBLE IMPROVEMENTS TO HIGHWAY 20 

15. The state could build bypasses around the small communities, build additional passing lanes, reconstruct 
portions cf the highway en Improved alignment. eliminate the at-grade Intersection steps, build 4-lane 
portions cf the highway er make the entire segment 4 lane11. Recognizing that these are your tax dcllara 
at work and money spent In one place cannot be used In another place, what (from your business use 
standpoint) de you think the state should de? Explain why: 

1 e. Would such an Improvement help your firm? In what ways? 

17. If you are new using railroad service to meet part cf your transportation needs to and from your facilities 
at lccatlcns listed In question 2 above, would this Improvement In Highway 20 affect the amount cf use 
cf rall service vis-a-vis trucking? Yes Ne If "yes,• to what extent; If "no,• why net? 

18. If this portion cf Highway 20 were 4-lane, what would your firm de that It Is net currently doing? 
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FUTURE 
19. In terma of your flrm'a trucking volumes that UM thla portion of Highway 20 under Its existing condition, 

do you expect your flrm'a truck volumes over the next 10 yaan1 to: 

a. Decline 

b. Stay about as they are 
c. Increase a little 

d. Increase a great deal 

20. Do you have any other comment& that would help the Iowa Department of Transportation to decide 

the best courae of action on Highway 20 betwHn Sioux Qty and Fort Dodge? 

21. If wa need to call your firm to clarify anything on this questionnaire, who would we call?· · 

Name: ~~~~~~~~~~~~~~~~~~~~~~~~-
Telephone: 

Flrm: ~~~~~~~~~~~~~~~~~~~~~~~~~ 

Address: 

Thank you for completing this survey. Your answers will remain confidential (not disclosed as 

attributable to your firm. All responses will be aggregated with resultB from other firms}. 

If you haw questions please call: Marty Sankey - Iowa DOT (515} 239-1034, or 
Robert Zuelsdorf - Wiibur Smith Associates (515} 280-531 O 
Robert Holsinger- Wilbur Smith Associates (515} 280-5310 · 

Ratum this questionnaire In the enclosed prepaid envelope to: 

Thank you. 

U.S. 20 Freight Transportation 

Highway 20 Shipper Survey 
Wilbur Smith Associates 

104 S.W. 4th Street 
Dea Molnea, Iowa 50309 
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Exhibit 6-10 
HIGHWAY 20 MOTOR CARRIER SURVEY 

Two-Lane Route Portion From Sioux City to Fort Dodge 

1991 

YOUR FIRM'S EXISTING TRUCK OPERATIONS 

1. Your firm has been identified as one which uses Highway 20. If some of your trucks use any portion 
of Highway 20 between Sioux City and Fort Dodge, check here and complete this survey. 
If your trucks do not use Highway 20, explain why you do not use Highway 20, answer question 17, 
and return this survey without answering questions #2 - 16. 

2. Which of the following describe your firm's operations and cargoes on Highway 20? 
(Mark x before the appropriate responses) 

General Freight Carriage 

Specialized Freight Carriage 

Truckload (R) 
Less-Than-Truckload (L TL) 
Both TL and L TL 

Heavy machinery 
Liquid petroleum 
Refrigerated products 
Agricultural products 
Motor vehicles 
Building materials 
Household goods 
Hazardous materials 
Other (specify) 

3. Which one of the following best describes your firm's primary geographical coverage? 

a. National c. Intrastate 
b. Regional d. Local 

4. If your trucking firm has truck terminals in the Highway 20 corridor, where are they located, about 
how many truck trips per year carry freight to or from these sites, and if you are an L TL carrier, 
are the terminals break bulk or end-of-the-line (pickup and deliveryterminals). 

No. of Annual If LTL Carrier: 
Truck Terminal or Site Location (Town or County) Truck Trips Break Bulk End-of-the-Line 

Site #1· 
Site #2· 
Site #3· 
Site #4· 
Site #5' 

5. Of all trucks entering/leaving the above sites annually, as listed above, what percent use: 

a portion of Highway 20 (a portion between Sioux City and Fort Dodge) 
the entire distance (between Sioux City and Fort Dodge) 
do not use Highway 20 (use other routes) 

100% total trucks to/from the truck terminals 
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6. In addition to the truck use of the above listed trucking terminals, how many other annual truck trips 
do your trucks have on Highway 20 that do not use the terminals? annual truck trips not 
using the terminals. 

TRUCKING PROBLEMS WITH EXISTING HIGHWAY 20 

7. For your operations that use this portion of Highway 20, what are the major trucking problems · 

where are the problems, and how severe are they? 

8. If you Identified trucking problems in using this portion of Highway 20, indicate the degree to 

which they affect the following: ( O - no impact, 10-worst impact) 

Problem 

Speed (time in transit) 
Reliability (variation in time of delivery) 
Loss and Damage to Goods 
Cost of operating your trucks 
Other (specify) 

Level of Severity 
(0-10) 

9. Is the existing condition of this segment of Highway 20 in any way retarding the nature of your operations, 
your firm's growth, market or competitive position or is It detrimental to your firm in any other way? Explain: 

1 o. From your firm's trucking perspective, which are the two greatest Highway 20 problems as you see them? 

Ondicate •1 •for the greatest trucking problem, indicate "2" for the second greatest trucking problem. 

Do not check more than two). 

Sioux City to Early, or 

Early to Rockwell City, or . 

Rockwell City to Fort Dodge, or 

Small communities along the route, or 

Other problems (identify)---------------

11. Overall, how would you rate existing Highway 20 between Sioux City and Fort Dodge as a trucking route: 

a. excellent d. poor 
b. good e. unsatisfactory 
c. average 
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POSSIBLE IMPROVEMENTS TO HIGHWAY 20 

12. The state could bulld bypasses around the amall communities, bulld additional-passing lanes, 1'8Construct 
portions of the highway on Improved alignment, eliminate the at'ilrade lnteraectlon stops, build 4-lane 

portions of the highway or make the entire segment 4 lanes. Recognizing that th888 are your tax dollBn1 
at work and money spent In one place cannot be used In another place, what (from your trucking 

atandpolnt) do you think the etate ahould do? Explain why: 

13. Would such an improvement help your firm?· In what way? 

14. If this portion of Highway 20 were 4-lane, what wculd your firm do that it is not currently doing? 

FUTURE 

15. In terms of your firm's trucking volumes that use this portion of Highway 20 under its existing condition, 

do you expect the truck volumes over the next 10 years to: 

a. Decline 

b. Stay about as they are 

c. Increase a little 

d. Increase a great deal 

16. Do you have any other comments that would help the Iowa Department of Transportation to decide 

the best course of action on Highway 20 between Sioux City and Fort Dodge? 

17. If we need to call your firm to clarify anything on this questionnaire, who would we call? 
Name: _________________________ _ 

Telephone: ------------------------

Flrm: ---------------------------
Address: 

Thank you for completing this survey. Your answers will remain confidential (not disclosed as 

attributable to your firm. All responses will be aggregated with results from other firms). 

If you have questions please call: Marty Sankey- Iowa DOT (515) 239-1034, or 

Robert Zuelsdorf - Wilbur Smith Associates (515) 280-531 O 
Robert Holsinger- Wilbur Smith Associates (515) 260-5310 

Return this questionnaire in the enclosed prepaid envelope to: Highway 20 Trucking Survey 
Wilbur Smith Associates 
104 S. W. 4th Street 
Des Moines, Iowa 50309 

Thank you. 
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Exhibit 6-11 

SURVEY RESPONDENTS TERMINAL LOCATIONS 

Gowri9 

_ ~- Lake Ci!L_ 
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6. Shipper/Receiver Terminal Locations 

.A. Motor Carrier Terminal Locations 
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Exhibit 6-12 
TRUCK TRIPS TO/FROM TERMINALS 

Survey Response Data 

SHIPPERS TRUCKERS TOTAL 
Trucks Percent Trucks Percent Trucks Percent 

Reported Terminal Trips 
Entire Route 3,700 20% 5,800 8% 9,500 10% 
Portion of Route 9,400 51% 22,300 31% 31,700 35% 
Do Not Use U.S. 20 5,500 29% 44,400 61% 49,900 55% 

Total Annual Terminal Trips18,600 100% 72,500 100% 91, 100 100% 

Source: Shipper, Receiver, Trucking Firms Survey. 
Wilbur Smith Associates 

Commodities Transported - The principal commodities transported in the study 
impact area, as reported by the survey respondents, are agricultural products, 
refrigerated foods, building materials, agricultural chemicals and fertilizer. 
Approximate shares are listed in Exhibit 6-13. 

Exhibit 6-13 
PRINCIPAL COMMODITIES TRANSPORTED 

Survey Response Data 

NUMBER OF RESPONSES 
Commodity Shipper /Receiver Motor Carrier 

Heavy Machinery 
Refrigerated Foods 
Agricultural Products 
Building Materials 
Hazardous Materials 
Manufactured Goods 
Livestock 
Ag. Chem./Fertilizer 

2 
8 
4 

2 
1 
5 

Source: Shipper, Receiver, Trucking Firm Surveys 
Wilbur Smith Associates 

3 
8 
3 
1 
2 
1 
1 

Perceived U.S. 20 Deficiencies - The major trucking problem experienced along 
U.S. 20 is the lack of opportunity to pass slower moving traffic. Of the 32 
responding firms, 20 indicated problems on U.S. 20 such as slow traffic, farm 
vehicles, rolling hills (especially Early to Moville), small towns and narrow 
roads. The trucking industry's perceived impact severity on a scale of 0-1 O (1 o 
being most severe) that the lack of passing opportunities has is shown in Exhibit 
6-14. 
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Exhibit 6-14 
LACK OF PASSING OPPORTUNITY IMPACTS 

ON TRUCKING 
Survey Response Data 

TRUCKING PROBLEM 
AVERAGE DEGREE 
OF SEVERITY 

Speed (time in transit) 
Reliability (variation in time of delivery) 
Loss and Damage to Goods 
Cost of Operating Trucks 
Other (Winter Driver aggravation, safety, and 
lack of truck stops) 

Note: ·o· is no problem; "1 o· is most severe problem 

Source: Shipper, Receiver, Trucking Firms Survey 
Wilbur Smith Associates 

7.5 
5.3 
0.8 
5.4 
1.8 

The lack of passing opportunities has a major perceived impact on truck speed 
(time in transit). The second major impact, cost of operating trucks, is a result 
of the need to accelerate and decelerate which raises fuel costs as well as 
straining braking systems. The other significant issue, reliability, arises when 
late shipments hold up other work tasks and cause unnecessary overtime expense. 

According to the survey, the two most severe problem locations along the 
corridor are from Sioux City to Early and in the small communities all along the 
route, especially between Early and Fort Dodge. Overall, U.S. 20 was rated by the 
survey respondents as a little below average as a trucking route. The overall 
ratings assigned to U.S. 20 as a truck route are listed in Exhibit 6-15. The 
trucking firms view U.S. 20 as average, or below average. 

Exhibit 6-15 
U.S. 20 RATING AS A TRUCK ROUTE 

Survey Response Data 

NUMBER OF RESPONSES 
Shipper/ Motor U.S. 20ASA 

TRUCK ROUTE Receivers Carriers Total 

Excellent 
Good 
Average 
Poor 
Unsatisfactory 

2 
2 
5 
5 
1 

Source: Shipper, Receiver, Trucking Firms Survey 
Wilbur Smith Associates 
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Impact of Corridor - .iJi):faitn·ew:.3FieS'J:>C?fi:lder.it...;fir.r:ns.,~Mef;;!;liralf~~Rt>t~e-elett:l9t 
•t&:S.~~J!il~it~Rr:e~el'.lt..,.~Qr;iqitiPB~is-,,-r:etarQj!i1~heir~.~J1VJrttl;:;;0r .... ~QID13-eiitiMettiiJle.siiion. 

Of those firms that do believe U.S. 20 is retarding growth or competitive position, 
the most frequently cited reason was the lack of 4 lanes from Sioux City to Chicago 
which often leads to the need to use Interstate 80 rather than U.S. 20. 

Desired U.S. 20 Improvements - A significant majority (67 percent) of the 
freight industry's responses think U.S. 20 should be four lanes with bypasses. An 
additional 20 percent think that passing lanes and town bypasses should be built. 
One respondent, however, thought the money would be better spent on area railroads. 

Effect of U.S. 20 Improvements - The perceived impact on the freight industry 
of building a four lane highway from Ft. Dodge to Sioux City are reduced truck 
travel times, reduced truck operating costs and shipping costs, and possibly the 
attraction of new businesses (both trucking and manufacturing). 

INTERSTATE HIGHWAY TRUCKING SURVEYS 

Truck surveys were also conducted on 1-80 and 1-90. These surveys were intended 
to ascertain what truck traffic might be inclined to use U.S. 20 if it were 
improved. Trucks were directed into the weigh stations on 1-80 and 1-90 and the 
truck drivers were asked questions concerning origin and destination and haul 
nature. These surveys were conducted in weigh stations near Avoca, Iowa (1-80) and 
Worthington, Minnesota (1-90) in conjunction with truck safety inspections. Of 
particular interest were any trucks with origin/destination patterns that could 
conceivably use U.S. 20. In addition, the trucks were also checked as to whether 
they carried hazardous material. The surveys were conducted from 1 :00 PM to 10:00 
p.m. with an hour break between 5:00 and 6:00 PM at the two weigh stations. The 
1-80 surveys were conducted on westbound traffic on November 21, and on 1-90 
Eastbound traffic on November 11. The 1-80 survey form is depicted in Exhibit 
6-16. Exhibit 6-17 presents the 1-80 and 1-90 truck origin/destination results. 
These are raw, unfactored survey results. 

Exhibit 6-16 

INTERSTATE 80 TRUCKING SURVEY 
~llllil»IUJ.i.~~~ 

Tim•·----------------
Dlle- -----------------

1. Where did you begin this trtp (where you plcklld up lhil load) (nNTlllt city Ind ate) ---------

2. Where Wiii your trtp lll'ld (where you will leave the load) (nNTlllt city Ind ate) ------

3. What 11 lhe nature ot your haul? 

a. For-Hire, Regulaled Commodltln 

b. Private Freight (Wal-Mart. etc.) 

c. Independent Trucker (Owner/Operator) 
hauling 11X81Tlpt commodity 

"'· Carrying haardoul material? 
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ORIGIN 

Exhibit 6-17 

INTERSTATE TRUCK ORIGIN AND DESTINATION RESULTS 

1991 

MIO Truck Survey - Westbound 

DESTINATION 

Nebraska N. Dakota S. Dakota NW U.S. SW U.S. PERCENT 

10~11 .................................... ~!i ............... .1.~.IL ................................... ..1.!i .................. ..IL ................. EJ. ....... 39 272 ..... (~.1.,9%1 .. . 

.. 1.1_1_~~~-~··························· .......... ~-·-······· ········---~········ ······················ ··········-~·········· ....... J.~ .......... ························ ········--·~······ ........ 1.~ ............ .!.?.~ ... ~.%.) ... . 

. ~!~.r:i.~~----··············· .......... J. .......... ········--·~-~-·-····· ······················ ······················· ....................... ············~---······ ........... ~~······ .......... ~ ................ <4.·.~~t .. 
. YJ.ill()()lllli.11 .......................... 1... ................. .llL..... ...................... ...... ... ........... . .... .1. ...................... 1......... .. . ... ~ ..... . . .~ ........... JB.S'*'L 

-~~--~:-~: ...................... ......... Jt ........ ··········q········ ··········-~---······· ·········-~-·-······· ........ 2.$. ........................................... ~.~---··· ........ ~~?.. ............ (~.?.:~~!. .. 
-~.l?.~~~~-Y.:.~: ........... ···········~--········ ·············~--······ ....................... ······················· ·········-~·········· ························ .............. ~ ................ ~.~-······· ....... !~:~~!... 
-~~~!:i.~~.Y.:~: ......... ······················· ............ ..1 ............................... ······················· .............................................. ············--·~····· ............. ~ .............. .!~:~~!... 
TOTAL 66 336 2 20 64 10 242 718 

PERCENT (7.7%) 146.7%1 (0.3%) 12.8%1 (7.5%) (1.4%) (33.6%) 

1-90 Truck Survey - Eastbound 

DESTINATION 

ORIGIN Illinois Minn11Bota W1BConsin East U.S. TOTAL PERCENT 

Iowa 10 6 3 ~-······ J.10_.f)%.1 . 

. ~!.r:i.11~~--·················· ........... ?.. ......... ···········-~········ ········-~·~·········· ................................... ~ ........................................... ~ .......... (~.~:~~!.. .. . 

. N..~~~--~-~~~·-············ ······················· ······················· ·······-----~·········· .......... J .......... ···········-~·-······· ························ ········----~······· ... 12 ... l.%.l ...... . 

. N..e.b.l'llllJla.s. . ........................ ~ . ..... .. . . .............. . 5 .... 4.......... .. ..... ........... ... ........ . .. ..~~ .... J!i .. ~.'K.>L 
-~~~-~!:' .. !?.~~~-············ ........ ..1.7. ................. J.~ .................. ?.!? .......... ·······-~-~--------- .......... ?..~ .................... L ................. ~ ........... !?.~.·.?..%.l ... . 
-~~-~!:'.~~ .............................. J ......... ···········-~---······ ··········-~·········· ·········-~·········· ·········--~---······ ························ ........ J.'!. .......... .!~:~~!. ..... . 
--~~-':l_~-~~-Y.:.~: ......... ............ ?. ......... ······················· ............ ~ ................... J ................................ ························ ............ ~ .......... J2. • .1.%.l ...... . 

.. '!'."-~---·························· ................................... -'. ........ ··········-~---······ ........... ~ ......... ··········--~---······ ························ ........... .'!. ........... t~:~~! ...... . 
TOTAL 28 28 69 36 34 4 

PERCENT (15.1%1 f14.0%l (31.7%1 (18.8%) (18.4%) 12. 1 %) 

NOTE: These tables indicate the number of truck drivers surveyed on the two 
Interstates, by truck trip origin and destination. The statistics are not 
factored in any way. Any region not listed had zero trucks surveyed. 

SOURCE: Wilbur Smith Associates 
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Interstate so Truck Survey Results - The 1-80 survey results · indicate that 
nearly half (46.7%) of the truck traffic on 1-80 at this location has one trip end 
in Nebraska. The other trip ends are spread over a wide area. Nearly 38 percent of 
the 1-80 truck trips begin in Iowa and over 20 percent begin in Illinois. The truck 
traffic desires Map, Exhibit 6-18, show the origin and destination of all 718 
surveyed trucks. Trucks on 1-80 have the following origins and destinations: 

1-80 Major Origins 
37.9 percent of westbound truck traffic (274 trips) begins in Iowa. 
20.8 percent of westbound truck traffic {130 trips) begins in Illinois. 
10.4 percent of westbound truck traffic (75 trips) begins in Northern Iowa & 
Wisconsin. 

1-80 Major Destinations 
26.7 percent of truck westbound traffic (193 trips) ends in Omaha. 
12.2 percent of truck westbound traffic (88 trips) ends in Lincoln. 
54.5 percent of truck westbound traffic (394 trips) ends in Nebraska or Sioux 
City. 
17.4 percent of truck westbound traffic {126 trips) ends in Colorado and 
Southern California. 
21.3 percent of truck westbound traffic (154 trips) ends on the West Coast. 

.01 the t~tal trl!,~k trips •. 75 J!!P:_~~~~~~~~l~~t;~~e's~~t!_~k 
~fffGnzra~ssm:ofig1rrates~1f.l~ff'.e~Noi1:1iern Iowa - W1seertsfn~re~fiese are 

~m)'!Jle:s'IGtttn!Je~13s-rfr.tafi'c'b111ai5-awlo1y;-aS'ertr~201f1t1wer.eii1mj.'i)r~ed. 

Interstate 90 Truck Survey Results - The 1-90 survey results indicate that 
over half (53.2%) of the eastbound traffic originates in South Dakota, and the 
eastbound traffic destinations are spread over the Minnesota, Iowa, Wisconsin and 
Illinois area. The Truck Traffic Desires Map, Exhibit 6-19 summarizes the origin 
and destination of all 191 surveyed eastbound trucks on 1-90. The major origin and 
destination areas for this traffic are: 

1-90 Major Origins 
53.2 percent of eastbound truck traffic (99 trips) begins in South Dakota. 
25.7 percent of eastbound truck traffic (49 trips) begins in Northwestern Iowa 
and Southwestern Minnesota. 
77.4 percent of eastbound truck traffic {144 trips) begins in South Dakota, 
Minnesota and Iowa. · 
26.2 percent of eastbound truck traffic (50 trips) begins south of 1-90. 

1-90 Major Destinations 
31.7 percent of eastbound truck traffic (59 trips) ends in Minnesota. 
15.1 percent of eastbound truck traffic (28 trips) ends in Iowa. 
18.8 percent of eastbound truck traffic (35 trips) ends in Wisconsin.· 
14.0 percent of eastbound truck traffic {26 trips) ends in Illinois. 

The survey indicates that the vast majority of originating eastbound truck 
traffic {144 trips) on 1-90 is from South Dakota, Minnesota and Iowa. Considering 
the direct route that 1-90 i:;>rovides eastbound, nO.Si§?:iifi'&'Siit-st:iiff-ef-S-emtt.\ll!!l@ai<om' 
•er..MmTI~se~i~l~tfFantic1pat~l12jf;e;bk-S~20z:werie--t~b~Br;ovea,.=ortife ... 

....J,20 .. loJ«aJ!it:iek~tr:ifi)S'ftf~Efsti'fi'Erdifor"'lllir.ret~l 
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Exhibit 6-18 

INTERSTATE 80 TRUCK TRAFFIC DESIRES MAP 
Destination and Origin of Westbound Truck Traffic 

I
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Exhibit 6-19 

INTERSTATE 90 TRUCK TRAFFIC DESIRES MAP 
Origin and Destination of Eastbound Truck Traffic 
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STUDY IMPLICATIONS 

The trucking surveys suggest a number of things relevant to the study. These 
include: 

• 

• 

• 

(· 
• 

Trucks constitute 6.2% to 26.5% of traffic on U.S. 20, depending on the 
location. -vn'es~af~ov.er.wneirr:11r.ag~--·1oca~s~~g~nc.ks; U.S. 20 is not a 
through route for trucks due to its 2-lane configuration. 

Light truck traffic is declining, while large truck traffic is increasing 
(it is increasing faster than auto traffic). 

The truckers are most concerned with passing difficulties on U.S. 20 between 
Sioux City and Early and resulting speed, cost, and reliability implications 
and the problems of passing through small turns along the route. 

PB'a"~ea~er:ti:::tf.iel::illnler-state-:-st1rveys,_fewz(if=af.1¥)=.t11ucks:;w.QUlti~ive~franr3~ 
tajfn"i!F.8~2~.erer.--ax,four.;Jar:re~fa€ility, ·~at-mere-pG>re-r:rtial:;iies,itn""trdcks~on 
t:li:so. · ·:rcen:p:ereentmr.::mare:ar.;e.::;~atentia11y.:diveita61E¥frem·~1::8Ql 

Truckers in the U.S. 20 primary impact area tend to utilize the Interstate 
highways for long distance east-west travel, rather than using U.S. 20. 
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Chapter 7 
U.S. 20 IMPROVEMENT ALTERNATIVES 

The State of Iowa could pursue any of a number of alternative approaches in 
improving U.S. 20. Some of these alternative approaches are mutually exclusive, 
e.g., if one approach is selected, the other approach is not selected. In other 
cases, the approaches could be sequential, e.g., a more limited improvement now, 
followed by a more significant improvement later. This report chapter identifies 
and describes the improvement alternatives examined in this study. 

U.S. 20 ROLES 

In devising the alternative improvements, it is recognized that U.S. 20 could 
serve two possible roles: 

• Subarea Highway - This is the role currently played by existing U.S. 
20. The highway serves a region of Iowa, principally as_ an intermediate 
access road to the area between 1-80 and 1-90. Such a role could be played 
by a two-lane U.S. 20 as well as by a four-lane U.S. 20. This role can .be 
played regardless of what is done to U.S. 20 elsewhere in Iowa, Illinois or 
Nebraska. 

• Multi-State Regional Highway - This role would cause U.S. 20 to become 
more of a major highway that autos and trucks will use for longer distance 
trips. Under this scenario, the highway would become more of a competitor 
with 1-80 and 1-90. Traffic analyses suggest that, for U.S. 20 to play this 
role, it would have to be a four-lane highway and, to be most effective in 
this role, -~@1"7.;ti':f.IJD!:OvemeF!tsdwotilei!¥°cils'CJMl!te'fi"r-Iee·~eG!"1Bilil~©1RerNsfates, 

~s~-e~i:allynllllr.rois~as>well!!rasJif.lliltl>wai.tc;,~t.r~astreJf.l!J!!Sa~ 

ALTERNATIVES STUDIED 

To evaluate what alternatives are best, the study evaluated a broad range of 
alternative improvement types, ranging from doing nothing (the "Existing Condition") 
to minor improvements (the "Base Case") all the way to a fully grade-separated 
four-lane freeway (the "Freeway" option). The idea is to evaluate all of these 
alternatives; then, to eliminate some alternatives from further consideration, then 
to evaluate those which survive in greater detail. 

Seven alternatives were selected for evaluation, representing the entire 
spectrum of options. These seven were sufficiently defined to enable evaluation in 
the overall feasibility sense. Specific alignments are not defined, because align
ment evaluation would occur only in a more detailed study which would follow this 
feasibility study. 
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All seven either follow the existing highway location, or include bypasses 
around communities, or entail limited new right-of-way acquisition, e.g., between 
Early and Moorland. Only the •Freeway• option is built entirely on new right-of-way 
and even this would likely be near the existing alignment. 

The seven alternatives are listed and briefly described on Exhibit 7-1. U.S. 20 
as it presently exists is not evaluated because Iowa DOT is currently planning to 
make several improvements to U.S. 20. These currently planned improvements are 
included in "Alternative 1: Base Case." It is this Base Case with which all other 
improvements are compared. The Base Case is defined as the "null,· or "do nothing" 
option. 

As a result of adopting "Alternative 1: Base Case" as the do nothing option, the 
feasibility study analyzed six alternatives (Alternatives 2 through 7). Alternatives 
2, 3 and 4 are various two-lane highway improvements; Alternatives 5, 6 and 7 are 
various four-lane highway improvements. Conceptual maps for the alternative are 
shown on Exhibits 7-2 and 7-3. 

Alternative No. 1 (Base Case) 

This alternative is existing U.S. 20, plus improvements already announced by 
Iowa DOT. The base case would include certain improvements to U.S. 20 which are 
intended to preserve the existing pavement and structures in a serviceable 
condition. The following projects on U.S. 20 in the current Iowa DOT 5-year plan 
are included in the base case: 

• Repair bridge over Little Sioux River, 1 /2 mile west of Iowa 31. 

• Overlay pavement at various locations between Sioux City and Moville. 

• Install subdrains at various locations between Correctionville and U.S. 59. 

• Pavement surface restoration between north corporate limits of E.arly and 
Moorland. 

• Improve lighting at Iowa 4 intersection in Rockwell City. 

• Bridge deck repair over Little Whiskey Creek, 2 miles east of Junction Iowa 
12 (EB). 

• Replace briqg~ over C~qar ~re_e.k, east of Sac City. 

• Grading, paving, erosion control and shoulder improvements, along with 
structure rehabilitation from the west end of Sac County to Rockwell City. 

• Replace bridge over Raccoon River in Sac City. 

• Replace culvert near First Street in Early. 

• Replace bridge over Camp Creek, 2 miles east of Lytton. 

• Fencing and signing from Moorland east to the Des Moines River. 
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Exhibit 7-1 
U.S. 20 ALTERNATIVES 

HIGHWAY 20 ALTERNATIVE 

1. BASE CASE 

2. IMPROVED TWO-LANE 

3. IMPROVED TWO-LANE 

WITH BYPASSES 

4. NEW ALIGNMENT 

TWO-LANE 

5. FOUR-LANE ARTERIAL 

HIGHWAY 

EXPRESSWAY 
6• FOUR-LANE 

7. FREEWAY 

U.S. 20 lmpro vement Alternatives 

DESCRIPTION 

a. U.S. 20 resurfaced- Early to Moorland 
b. U.S. 20 minor improvements (lighting, drains, etc.) 
c. U.S. 20 2-lanes Iowa Falls to Waterloo, new alignment 
d. Existing posted speed limits on U.S. 20 
e. Severaf improvements to U.S. 30 

a. "Base Case #1,• plus such U.S. 20 improvements as: 
b. Build passing lanes and spot reconstruction 
c. Left tum lanes, at every state highway and some paved 

county roads 
d. Widened granular shoulders (10 ft.) 
e. Improvements through communities 
f. Acceptable value •Arterial B,• access "Priority 3• 

a. •improved Two-Lane #2• plus Two-Lane Bypasses on 
Four-La.ne r!ght-of-way around: 

b. Correctaonvifie 
c. EarlY. 
d. Sac CitY. 
e. Rockwell City 

a. •improved Two-Lane with Town Bypasses #3" west of 
Early, plus 

b. New two-lane highway built on new four-lane alignment 
between Early and Fort Dodge 

c. 55 mph speect on new segment, access control Priority 2· 

a. New four-lane highway built on new alignment between 
Early and Fort Dooge 

b. Existing U.S. 20 befween Early and Sioux City widened 
to four.:Janes, on existing alignment 

c. 55 mph on both sections 
d. Both sections built at-_grade. Access control •Priority 

3" on old sections, "Priority 3• on new sections (0 
interchanges) 

a. "foyr-Lane Arter~f:ll Hiqh~aY. #5,." P-ll:Js 
b. '3amabaeGess!control ~er.~ (5 interchanges) 
c. 55 mph speeq limit 
d. •Expressway B" acceptable value 
e. Expressway built across Illinois and Iowa except In 

Dubuque. No Nebraska improvements. 

a. Four-Lane on new alignment entire length 
b. Full access control 
c. 16 grade separated interchanges 
d. 65 mph speed limit 
e. "Expressway B• acceptable value 
f. Design exceptions, e.g., 4+% grades 
g. Freeway across Illinois, Iowa and Nebraska 
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Exhibit 7-2 
CONCEPTUAL MAPS 
(Not Drawn to Scale) 

Alternative 1 and 2 Alignment (Existing U.S. 20 Alignment) 

Alternative 3 Alignment (Improved 2-Lane with Bypasses) 
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Exhibit 7-3 

CONCEPTUAL MAPS 
(Not Drawn to Scale) 

Alternative 4,5 & 6 Alignment (New Alignment East of Early) 

Early 

Alternative 7 Alignment (Freeway Entirely on New Alignment) 
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In addition to the Base Case improvements to U.S. 20 between Sioux City and Fort 
Dodge, there are also improvements to be made to the east of Fort Dodge which are 
included in the Base Case. It is assumed that a new two-lane highway will be built 
on a new, direct U.S. 20 alignment between 1-35 and the existing four-lane segment 
of U.S. as it passes Waterloo. 

Another set of highway improvements in the Base Case that could affect travel on 
U.S. 20 are those which will be made on U.S. 30. These include the following. 

• Tama/Toledo to U.S. 218 -two-lane/55 mph 
• U.S. 169 to U.S. 65 - four-lane/55 mph 
• Marshalltown to just east of Tama and Toledo - four-lane/55 mph 
• U.S. 318 to Lisbon - four-lane/55 mph 

Alternative No. 2 (Improved 2-Lane) 

This alternative includes all improvements listed under the Base Case, plus 
additional improvements to increase the operating speed and safety characteristics 
of the roadway. This alternative would meet the minimum design requirements for a 
"Service Level B Arterial" highway, and would include the following characteristics: 

• 60-mph design speed in rural areas, with a posted speed of 55 mph. 

• 12-foot lane width. 

• 10-foot wide granular shoulders. 

• Flattened embankment slopes (6:1/3:1 foreslopes, with a 33-foot clear zone 
in rural areas). 

• Level of Service B 

The improved 2-lane alternative uses the existing alignment for U.S. 20, and 
would not include bypasses of the communities or elimination of any curves or 
no-passing zones. This alternative would, however, provide passing lanes at 
periodic locations to increase vehicular operating speed and allow a refuge for slow 
moving vehicles. Left-turn lanes would also be provided at major crossroads, 
generally located at the paved county roads and primary highways. 
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For analysis purposes, it is assumed that left-tum lanes and passing lanes 
would be constructed at the following locations: 

Left Turn Lanes 

• County Road l25 

• County Road L36 

• IA31 
• County Road L43* 
• County Road M25* 
• IA 110* 
• U.S. 71* 
• County Road 027 
• County Road M50 
• County Road M54 

• IA 196 

Passing Lanes [(1l Each Direction)] 

(2) Between Moville and Correctionville* 
Near Correctionville* 

* 

Between Cushing and Holstein 
Near Galva 
Between Schaller and U.S. 71 
Between U.S. 71 and Sac City 
Between Sac City and Lytton 
Between Lytton and Rockwell City 
Between Rockwell City and Knierim 
Between Knierim and Moorland 

Existing 

• County Road N28 
• County Road N41 
• IA4* 
• County Road N57 
• County Road N65 
• County Road P19 
• County Road P21 
• County Road P29 
• County Road P33* 
• County Road P51 

In addition to the above, Alternative No. 2 would include spot improvements to 
the existing roadway such as elimination of sight-distance obstructions and capacity 
or safety improvements through the communities. 

Alternative No. 3 (Improved 2-Lane With Bypasses) 

This alternative includes all the improvements described under Alternative No. 
2, and additionally provides two-lane bypasses on four-lane right-of-way around the 
following communities: 

• Correctionville 
• Early 
• Sac City 
• Rockwell City 

The primary function of the bypasses in this alternative is to increase the 
operating speeds and reduce the conflicts with local traffic. Access to the highway 
along the bypasses would generally be allowed at public road intersections only. 
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This design would meet the requirements of the Iowa DOT Access Policy for a 
"Priority II Highway.• This type of roadway is generally suitable for upgrading to a 
4-lane facility if warranted by future traffic conditions. 

Other sections of this alternative (nonbypass segments) would meet the standards 
for "Priority Ill" access control, with private access allowed at 1 /4 mile spacing. 
This alternative also assumes U.S. 20 has priority right-of-way at intersections, 
such as at Moville where the existing · stop sign for U.S. 20 traffic would be 
eliminated. 

Alternative No. 4 <New Alignment 2-Lane} 

This alternative is identical to Alternative No. 3 between- Sioux City and U.S. 
71 near Early, and then considers a new alignment for U.S. 20 between the cities of 
Early and Moorland. The new alignment would be generally located to the north of 
existing U.S. 20, and would be located to avoid major environmental constraints and 
developed areas. 

The design standards for the new roadway (east of Early) would meet the require
ments of the Iowa DOJ for a "Service Level B Arterial" with "Priority II" access 
control. This type of design would be a high-level design standard, suitable for 
upgrading to four lanes if future conditions should warrant. Access to the roadway 
between Early and Moorland would be restricted to public road intersections only. 
The right-of-way for a 4-lane highway would be acquired along the new highway east 
of Early. 

Alternative No. 5 (4-Lane Arterial} 

This alternative provides for upgrading the existing roadway to a 4-lane facil
ity between Sioux City and Early, and for constructing a new 4-lane facility between 
Early and Moorland. The communities listed under Alternative No. 3 would be by
passed, and the alignment of the roadway east of Early would be similar to that of 
Alternative No. 4. This alternative is intended to represent the lowest cost 4-lane 
highway. 

The characteristics of this alternative are summarized as follows: 

• Roadway would be classified as a "Service Level B Arterial.• 

• Design speed of 60 mph, with speed limit of 55 mph. 

• Access control between Sioux City and Early would generally be "Priority 
Ill," with private access allowed except at bypasses. 

• Access control between Early and Moorland would generally be "Priority 11, • 
with access allowed only at public intersections. 

• Interchanges and grade separations would not be provided unless required for 
traffic capacity. No such interchanges have been identified for this 
alternative. 
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Alternatives No. 6 (4-Lane Expressway) 

This alternative would provide a high-level, 4-lane facility with "Priority II" 
access control between Sioux City and Moorland. The roadway would generally follow 
the same alignment as Alternative No. 5, with additional improvements in access 
control and design speed. The following characteristics describe this alternative: 

• Classified as a "Service Level B Expressway." 

• Design of 65 mph, with a 55 mph speed limit. (Reduced design speed may be 
necessary in certain segments between Sioux City and Early in order to 
incorporate the existing pavement.) 

• Frontage roads constructed where necessary to eliminate private access. 

• Bypasses constructed at same locations as Alternative No. 5. 

• Interchanges constructed where necessary for traffic capacity, and at 
selected locations to control access on the bypasses. Anticipated inter-
changes are located at Iowa 31, U.S. 59, U.S. 71, Iowa 4 and at Sac City. 

• A similar standard and speed limit expressway across Illinois, but not in 
Nebraska. 

Alternative No. 7 (4-Lane Freeway} 

This alternative would provide a new 4-lane freeway, generally meeting the same 
design standards as used in the Interstate Highway System. To provide the necessary 
full-access control, it is anticipated that this alternative would be constructed 
entirely on new alignment. The freeway characteristics are as follows. 

• 70 mph design speed, with a speed limit of 65 mph. 

• Interchanges provided at 5 to 1 O mile spacing. 
approximately 8 miles.) Interchanges are anticipated at: 

(Average spacing 

Iowa 982 East of Sioux City 
County Road K-42 
Iowa 140 South of Moville 
County Road L-21 
Iowa 31 South of Correctionville 
County Road L-51 near Cushing 
U.S. 59 South of Holstein 
Iowa 11 O South of Schaller 

U.S. 20 lmpro vement Alternatives 

U.S. 71 near Early 
County Road M-54 North of Sac City 
County Road N-28 North of Lytton 
Iowa 4 North of Rockwell City 
County Road N-65 
County Road P-19 near Knierim 
County Road P-33 North of Moorland 
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• Paved county roads which are not interchanged will generally be overpassed. 
unpaved county roads will be overpassed if the spacing between paved roads 
exceeds three (3) miles. Overpasses are anticipated at: 

County Road K-67 
County Road L-13 
County Road L-36 
County Road L-37 
County Road L-43 
County Road L-67 
County Road M-15 
Coun,ty Road M-25 

County Road M-43 
County Road M-50 
County Road N-14 
County Road N-33 
County Road N-41 
County Road N-57 
County Road P-29 
County Road P-51 

• Access control to be •priority I,• with access only at interchanges. 

SEGMENT PLAN 

To analyze these various alternatives, the highway· was divided into "segments.· 
These segments, and their lengths, are depicted in Exhibit 7-4. Much of the 
traffic, cost and other analyses are calculated based on these defined U.S. 20 
segments between Sioux City and Fort Dodge. 

U.S. 20 Improvement Alternatives 7-10 
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Exhibit 7-4 

~ U.S. 20 SEGMENT PLAN 
I\) Sioux City to Fort Dodge C) 

§" 
~ ALTERNATIVE Q 

SEGMENT ~ DESCRIPTION -1.t..£ _3_ 41516 _7_ 
:3 
CD 1 State Line to Iowa 12 4.13 4.13 4.13 2.40 :::s .... 2 Iowa 12 to End of 4-Lane 16.09 16.09 16.09 16.09 
:bi 3A End of 4-Lane to Begin Bypass 8.88 8.88 8.88 8.88 ;::;:-
CD 3 B* Begin Bypass to Correctionville 2.64 3.14 3.14 2.84 3 4* Correctionville 0.12 0.12 0.12 0.12 QI 

SA* Correctionville to End Bypass 2.14 2.18 2.18 2.20 ::!', 

~ SB End Bypass West Junction U.S. 59 10.11 10.11 10.11 10.11 
fl) 6 West Junction U.S. 59 to East Junction U.S. 59 1.41 1.41 1.41 1.41 

7A East Junction U.S. 59 to North Junction U.S. 71 18.85 18.85 18.85 18.98 
7 B* North Junction U.S. 71 to Early 0.53 N/A N/A N/A 
8* Early 0.41 N/A N/A N/A 
9A* Early to South Junction U.S. 71 2.60 N/A N/A N/A 
9 B* South Junction U.S. 71 to Sac City 6.41 6.63 6.63 6.63 

10 * Sac City 2.52 2.90 2.90 2.52 
11 A* Sac City to End Bypass 3.96 4.45 3.96 3.96 
11 B End Bypass to Lytton 1.49 1.49 1.49 1.49 
12 Lytton 0.56 0.56 0.56 0.56 
13 A Lytton to Begin Bypass 8.53 8.53 7.88 7.88 
13 B* Begin Bypass to Rockwell City 2.65 3.26 2.65 2.65 
14 * Rockwell City 2.00 2.00 2.00 2.00 
15 A* Rockwell City to End Bypass 3.54 3.98 3.54 3.54 
15 B End Bypass to Moorland 12.69 12.69 12.06 12.06 
16 Moorland 1.49 1.49 1.19 1.19 
17 Moorland to U.S. 169 ~ ~ 5.39 ~ 

TOTAL 119.14 118.28 115.16 112.90 

...... 
I ------------------------------_.. 

_.. 
* Bypass Segments 
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Chapter 8 
CAPITAL COST ESTIMATES 

The costs of building and maintaining each of the seven alternatives identified 
in Chapter 7 were estimated based on Iowa DOT average unit cost experience. 

APPROACH TO COST ESTIMATING 

The capital costs were estimated on the basis of improvement assumptions for 
each alternative improvement. The cost estimates are approximate order-of-magnitude 
costs of each alternative, based on unit costs times the assumed number of units for 
each alternative. These cost estimates are believed to be adequate for feasibility 
analysis. However, detailed design analyses would be expected to produce more 
refined cost estimates. 

Unit Capital Costs - The unit costs used in this study were taken from the 
Iowa DOT "Summary of Costs Per Mile of Road Construction," May, 1991, and escalated 
1 o percent to approximate 1992 costs. The specific unit costs are listed in Exhi.bit 
8-1. These unit costs were applied to the number of miles of shoulder improvements, 
new 2- or 4-lane construction, right-of-way, etc. and the number of turning lanes, 
structures, interchanges, etc. to estimate the cost for each alternative under 
study. 

Costs of passing lanes were estimated to be approximately one half of new 2-lane 
pavement, $650,000 per mile x 1/2 = $325,000 per mile {1991), or $360,000 per mile 
at 1992 price levels. 

The development of left-turn lanes with a minimum of 150-foot long left-turn 
bays requires an equivalent of approximately 0.16 mile of 12-foot pavement per 
intersection. This results in $52,000 cost in 1991, or $57 ,000 cost in 1992, per 
intersection. 

A 2-lane highway overpass of a railroad crossing was estimated to cost $750,000 
(1992 costs). 

Bridges were classified as either river crossings, minor stream crossings or 
grade separations. These types of bridges are estimated to be of the following 
lengths: 300 feet, 100 feet and 200 feet, respectively. One-way, 2-lane bridges 
would have an overall width of 43 feet (2 lanes at 12 feet), a 10-foot shoulder on 
the right side, 6-foot shoulder on the left, and 1.5-foot on each side for concrete 
barrier curb. Two-way, 2-lane bridges would be similar but have 10-foot shoulders 
on each side, resulting in an overall width of 47 feet. The unit cost of $50 per 
square foot was applied. 

Capital Cost Estimates 8-1 
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Exhibit 8-1 
SUMMARY OF UNIT COSTS 

(1992 Dollars) 

IMPROVEMENT TYPE 

Shoulder Improvements 
Turn Lane 
Passing Lane 
Construct 2-lane 
Construct 4-lane 
Widen existing 2-lane to 4-lane 
River bridge (2-lane) 
Stream crossing (2-lane) 
Grade separation (2-lane) 
Overpass of railroad (2-lane) 
Diamond interchange 
Right-of-way: 

2-lane 
4-lane 
Widen from 2-lane to 4-lane 
4-lane full access control 

Frontage Road - granular surface 
Resurfacing 

Primary Roads 
Secondary Roads 

UNIT COST 

$175,000/mile 
$57 ,000 each 
$360,000/mile 
$780,000/mile 
$1,430,000/mile 
$715,000/mile 
$705,000 each (1) 
$235,000 each (2) 
$470,000 each (3) 
$750,000 each 
$1,650,000 each 

$83,000/mile 
$220,000/mile 
$138,000/mile 
$310,000/mile 
$330,000 /mile 

$100,000/lane-mile 
$50,000 /lane-mile 

(1) $645,000 each for one-way traffic - Alternatives 5, 6 and 7 
(2) $215,000 each for one-way traffic - Alternatives 5, 6 and 7 
(3) $430,000 each for one-way traffic - Alternatives 5, 6 and 7 

Source: Iowa Department of Transportation 
Brice, Petrides-Donohue 

Engineering and Administrative Costs - To all capital costs are added 
engineering costs (including planning, design, contract administration, construction 
surveying and inspection work) which are estimated to be 14 percent of the 
construction costs, per the Iowa DOT Quadrennial Need Study - Report on Highways, 
Roads and Streets, 1991. To this total the administrative costs are added. 
According to Iowa DOT statistics, administrative costs are 7 percent of the total 
construction, engineering and maintenance costs. 

CAPITAL COSTS SUMMARY 

Applying the unit costs yields the estimated . total capital costs on Exhibit 
8-2. The Alternative 1: Base Case costs represent projects already planned. Base 
Case costs were taken from the Iowa DOT "Five Year Plan" and include programmed 
costs for 1992-1996 on U.S. 20 between Sioux City and Fort Dodge, with costs 
factored down 5% annually to represent 1992 construction costs. Cost estimates for 
Alternatives 2 through 7 are based on the unit costs. 

Capital Cost Estimates 8-2 
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The Exhibit 8-2 column entitled "Cost Above Base Case" is the cost which is 
evaluated in this study. The Base Case costs vary with the improvement alternative. 
The Base Case costs from Alternative #1 are reduced, where they conflict with 
alternative improvements (e.g., improvements in an area to be bypassed). 

IMPROVEMENT 
ALTERNATIVE 

1. Base Case 
2. Improved 2-Lane 
3. With By-Passes 
4. New2-Lane 
5. 4-Lane Arterial 
6. Expressway 
7. Freeway 

---------------------------------

Exhibit 8-2 
CAPITAL COST SUMMARY(a) 

U.S. 20 Improvement Alternatives 
($Million) 

BASE 
CASE (b) 
COST 

COSTABOV~ 
BASE CASE c) 

TOTAL (d) 
COST 

$27.38 $- $27.38 
39.53 12.15 12.15 
70.93 43.55 31.40 
92.78 65.40 21.85 

184.42 157.04 91.64 
200.59 173.21 16.17 
364.47 337.09 163.88 

(a) Capital costs, including engineering and administrative costs. 
(b) Cost of each alternative plus the Base Case cost. 
(c) Incremental cost of each alternative improvement (total cost less Alternative 1 

Base Case cost). This is the cost that is evaluated in this feasibility study. 
(d) Cost increment above the next lower cost alternative. 

Source: Brice, Petrides-Donohue 

CAPITAL COSTS OF EACH IMPROVEMENT ALTERNATIVE 

The capital costs of each improvement alternative are estimated on a segment-by
segment basis. The Alternative 1: Base Case costs are listed in Exhibit 8-3; this 
alternative's total costs were estimated by Iowa DOT and allocated to the segments 
by the Consultant. 

The estimated capital costs for each of the remaining alternatives are depicted 
in Exhibits 8-4 through 8-9, with a summary on Exhibit 8-10. These costs include 
the construction of new alignment and widening of existing pavements, plus 
applicable shoulder widening and overlay projects from the Base Case. 
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Exhibit 8-3 
ALTERNATIVE #1 -U.S. 20 CAPITAL COST ESTIMATE 

Base Case 

LENGTH COST 
SEGMENT (Miles) ($ Thousand) 

1 State Line to IA 12 4.13 $0 
2 IA 12 to end of 4-lane 16.09 946 
3A End of 4-lane to Begin Bypass 8.88 0 
3B Begin Bypass to Correctionville 2.64 105 
4 Correctionville 0.12 0 
SA Correctionville to End Bypass 2.14 40 
SB End Bypass to West Jct US 59 10.11 176 
6 West Jct US 59 to East Jct US 59 1.41 0 
7A East Jct US 59 to North Jct US 71 18.85 5,560 
7B North Jct US 71 to Early 0.53 332 
8 Early 0.41 418 
9A Early to South Jct US 71 2.60 1,572 
9B South Jct US 71 to Sac City 6.41 3,876 
10 Sac City 2.52 1,425 
11 A Sac City to End Bypass 3.96 1,378 
11 B End Bypass to Lytton 1.49 360 
12 Lytton 0.56 136 
13A Lytton to Begin Bypass 8.53 2,719 
13B Begin Bypass to Rockwell City 2.65 773 
14 Rockwell City 2.00 381 
15A Rockwell City to End Bypass 3.54 364 
15B End Bypass to Moorland 12.69 1,364 
16 Moorland 1.49 170 
17 Moorland to US 169 5.39 347 

119.14 $22,442 

Engineering and Administration 4.933 

Total Cost Alt. #1 $27,375 

---------------------------------
Source: Brice, Petrides-Donohue 
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Exhibit 8-4 
ALTERNATIVE #2 - US 20 CAPITAL COST ESTIMATE 

Improved Two-Lane 
($ Thousand)* 

Length Improved Turn Passing Alt# 2 Base Total 
Segments Miles Shoulders Lanes Lanes Cost Cost Cost 

1 State Line to IA 12 4.13 303 303 303 
2 IA 12 to end of 4-lane 16.09 1,183 1,183 946 2,129 

3A End of 4-lane to Begin Bypass 8.88 653 57 710 710 
3B Begin Bypass to Correctionville 2.64 194 114 308 105 413 

4 Correctionville · 0.12 9 9 9 
5A Correctionville to End Bypass 2.14 158 158 40 198 
5B End Bypass to West Jct US 59 10.11 744 360 1,104 176 1,280 

6 West Jct U~ 59 to East Jct US 59 1.41 103 103 103 
7A East Jct US 59 to North Jct US 71 18.85 733 900 1,633 5,560 7,193 
7B North Jct US 71 to Early 0.53 0 332 332 

8 Early 0.41 0 418 418 
9A Early to South Jct US 71 2.60 57 57 1,572 1,629 
9B South Jct US 71 to Sac City 6.41 57 540 597 3,876 4,473 
10 Sac City 2.52 57 57 1,425 1,482 

11 A Sac City to End Bypass 3.96 57 360 417 1,378 1,795 
11 B End Bypass to Lytton 1.49 0 360 360 

12 Lytton 0.56 57 57 136 193 
13A Lytton to Begin Bypass 8.53 57 360 417 2,719 3,136 
13B Begin Bypass to Rockwell City 2.65 0 773 773 

14 Rockwell City 2.00 88 57 145 381 526 
15A Rockwell City to End Bypass 3.54 261 57 318 364 682 
15B End Bypass to Moorland 12.69 933 171 720 1,824 1,364 3,188 

16 Moorland 1.49 110 110 170 280 
17 Moorland to US 169 5.39 396 57 453 347 800 

119.14 5,868 855 3,240 9,963 22,442 32,405 

Engineering and Administration 2,190 4,933 7,123 
Total Cost 12,153 27,375 39,528 

* Costs represent 1992 Construction Cost Price Levels 
Source: Brice Petrides-Donohue 
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Exhibit 8-5 
ALTERNATIVE# 3 - US 20 CAPITAL COST ESTIMATE 

Improved Two-Lane with Bypasses 
($ Thousand)* 

Improved Turn Passing New River Stream RR ROW Alt #3 Base Total 
Segments M!!ll Shoulder .b!!!m .b!!!m 2-Lane Bridge Crossing Overpass 2-Lane Cost Case Qe!l 

1 State Line to IA 12 4.13 303 303 303 
2 IA 12 to end of 4-lane 16.09 1, 183 1, 183 946 2, 129 

3A End of 4-lane to Begin Bypass 8.88 653 57 710 710 
3B Begin Bypass to Correctionville 3.14 17t 2,449 705 261 3,586 105 3,691 

4 Correctionville 0.12 94 10 104 104 
5A Correctionville to End Bypass 2.18 57 360 1,700 181 2,298 40 2,338 
5B End Bypass to West ;Jct US 59 10.11 744 360 1, 104 176 1,280 

6 West Jct US 59 to Ea'st Jct US 59 1.41 103 103 103 
7A East Jct US 59 to North Jct US 71 18.85 733 57 900 1,690 5,560 7,250 
7B North Jct US 71 to E~rly N/A 0 263 263 

8 Early N/A 0 375 375 
9A Early to South Jct US 71 N/A 0 1,299 1,299 
9B South Jct US 71 to Sac City 6.63 57 5, 171 235 550 6,013 3,203 9,216 
10 Sac City 2.90 57 360 2,262 705 241 3,625 1,261 4,886 

11 A Sac City to End Bypass 4.45 114 360 3,471 235 369 4,549 1, 133 5,682 
11 B End Bypass to Lytton 1.49 0 360 360 

12 Lytton 0.56 57 57 136 193 
13A Lytton to Begin Bypass 8.53 57 360 417 2,719 3,136 
13B Begin Bypass to Rockwell City 3.26 57 2,543 271 2,871 622 3,493 

14 Rockwell City 2.00 57 1,560 166 1,783 335 2, 118 
15A Rockwell City to End Bypass 3.98 114 3,104 235 750 330 4,533 364 4,897 
15B End Bypass to Moorland 12.69 933 171 720 1,824 1,364 3,188 

16 Moorland 1.49 110 57 167 170 337 
17 Moorland to US 169 5.39 396 57 453 347 800 

118.28 5,158 1, 197 3,420 22,354 1,410 705 750 2,379 37,373 20,778 58, 151 

Engineering and Administration 8,214 4,567 12.781 
Total Cost 45,587 25,345 70,932 

* Costs represent 1992 Construction Cost Price Levels 
Source: Brice Petrides-Donohue 
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Exhibit 8-6 
ALTERNATIVE# 4 - US 20 CAPITAL COST ESTIMATE 

New Two-Lane Alignment 
($ Thousand)* 

Length Improved Turn Passing New River Stream RR ROW Alt#4 Base Total 
Seaments Mil!!! Shoulder !mm .Ym!! 2-Lane Bridge Crossing Overpass 2-Lane £2!1 QI!!! Cost 

1 State Line to IA 12 4.13 303 303 303 
2 IA 12 to end of 4-lane 16.09 1,183 1,183 946 2,129 

3A End of 4- lane to Begin Bypass 8.88 653 57 261 970 970 
3B Begin Bypass to Correctionville 3.14 171 2,449 705 10 3,335 105 3,440 

4 Correctionville 0.12 94 181 275 275 
5A Correctionville to Erid Bypass 2.18 57 360 1,700 2,117 40 2,157 
5B End Bypass to West Jct US 59 10.11 744 360 1,104 176 1,280 

6 West Jct US 59 to East Jct US 59 1.41 103 103 103 
7 A East JctUS 59 to North Jct US 71 18.85 733 900 1,633 5,560 7,193 
7B North Jct US 71 to Early N/A 0 263 263 

8 Early N/A 0 375_ 375 
9A Early to South Jct US 71 N/A 57 57 1,299 1,356 
9B South Jct US 71 to Sac City 6.63 57 360 5,171 470 550 6,609 3,203 9,812 
10 Sac City 2.90 57 2,262 705 241 3,265 1,261 4,526 

11 A Sac City to End Bypass 3.96 57 360 3,089 235 329 4,069 1,133 5,202 
11 B End Bypass to Lytton 1.49 1,162 124 1,286 268 1,554 

12 Lytton 0.56 57 437 46 540 101 641 
13A Lytton to Begin Bypass 7.88 57 360 6,146 235 654 7,452 2,234 9,686 
13B Begin Bypass to Rockwell City 2.65 57 2,067 220 2,344 622 2,966 

14 Rockwell City 2.00 57 180 1,560 166 1,963 335 2,298 
15A Rockwell City to End Bypass 3.54 57 180 2,761 235 294 3,527 364 3,891 
15B End Bypass to Moorland 12.06 114 720 9,407 235 750 1,001 12,227 1,364 13,591 

16 Moorland 1.19 57 928 99 1,084 170 1,254 
17 Moorland to US 169 5.39 396 57 453 347 800 

115.16 4,114 1,026 3,780 39,234 1,410 1,410 750 4,175 55,899 20,166 76,065 

Engineering and Administration 12,287 4,432 16,719 
Total Cost 68,186 24,598 92,784 

* Costs represent 1992 Construction Cost Price Levels 
Source: Brice Petrides-Donohue 
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Exhibit 8-7 
ALTERNATIVE# 5 - US 20 CAPITAL COST ESTIMATE 

Four-Lane Arterial 

($ Thousand)* 

Length Improved New River Stream RR ROW ROW Alt#5 Base Total 
Segments Miles Shoulder 4-l.Bne Widen. Bridge Crossing Overpass 4-l.Bne Widened Costs Case Cost 

1 State Line to IA 12 4.13 303 303 303 
2IA12 to end of 4-lane 16.09 1,183 1,183 946 2,129 

3A End of 4-lane to Begin eypass a.ea 326 6,349 430 1,225 8,331 8,331 
38 Begin Bypass to Correctionville 3.14 4,490 1,290 691 6,471 105 6,576 

4 Correctionville 0.12 172 26 198 198 
SA Correctionville to End Bypass 2.18 3,117 215 480 3,812 40 3,852 
58 End Bypass to West Jct US 59 10.11 403 6,614 430 1,2n 8,723 176 8,899 

6 West Jct US 59 to East Jct US 59 1.41 103 103 103 
7 A East Jct US 59 to North Jct US 71 18.85 368 13,442 1,290 ~ 2,594 18,339 5,560 23,899 
78 North Jct US 71 to Early N/A 0 263 263 
e Early N/A 0 375 375 

9A Early to South Jct US 71 N/A 0 1,299 1,299 
98 South Jct US 71' to Sac City 6.63 9,481 645 1,459 11,585 3,203 14,788 
10 Sac City 2.90 4,147 1,290 638 6,075 1,261 7,336 

11 A Sac City to End Bypass 3.96 5,663 215 871 6,749 1,133 7,882 
11 B End Bypass to Lytton 1.49 2,131 328 2,459 268 2,727 

12 Lytton 0.56 801 123 924 101 1,025 
13A Lytton to Begin Bypass 7.88 11,268 215 1,734 13,217 2,234 15,451 
138 Begin Bypass to Rockwell City 2.65 3,790 215 583 4,588 622 5,210 

14 Rockwell City 2.00 2,860 215 440 3,515 335 3,850 
15A Rockwell City to End Bypass 3.54 5,062 215 n9 6,056 364 6,420 
158 End Bypass to Moorland 12.06 17,246 430 1,500 2,653 21,829 1,364 23,193 

16 Moorland 1.19 1,702 215 262 2,179 170 2,349 
17 Moorland to US 169 5.39 226 3,303 215 638 4,382 347 4,729 

115.16 2,912 71,930 29,708 3,870 4,300 1,500 11,067 5,734 131,021 20,166 151,187 

Engneering and Administration 28,796 4,432 33,231 
Total Cost 159,819 24,598 184,418 

* Costs represent 1992 Construction Cost Price Levels 
Source: Brice Petrides-Donohue 
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Exhibit 8-8 
ALTERNATIVE# 6 - US 20 CAPITAL COST ESTIMATE 

55 mph Expressway 
($Thousand)* 

Length Front. lmpr. New River Stream RR Inter- ROW ROW Alt#& Base Toflll 
Segments ~ .B2!!!.! Shkt. 4-Lane ~ Bridge Crossim Overpass Chanae 4-Lane Widen. £2!!1 £H! Cost 

1 State Una to IA 12 4.13 303 303 303 
2 IA 12 to end of 4-lane 16.09 1327 1,183 2,510 946 3,456 

3A End of4-lane to Begin Bypass 8.88 733 326 6,349 430 1,225 9,063 9,063 
38 Begin Bypass to Correctionville 3.14 259 4,490 1,290 1,650 691 8,380 105 8,485 

4 Correctionville 0.12 172 26 198 198 
5A Correctionville to End Bypass 2.18 180 3,117 215 480 3,992 40 4,032 
58 End Bypass to West Jct US 59 10.11 834 403 6,614 430 1.2n 9,558 176 9,734 

6 West Jct US 59 to East Jct US 59 1.41 116 103 1,650 1,869 1,869 
7A East Jct US 59 to North Jct US 71 18.85 1555 368 13,442 1,290 645 1,650 2,594 21,544 5,560 27,104 
78 North Jct US 71 to Eerly N/A 0 263 263 

8 Early N/A 0 375 375 
9A Early to South Jct US 71 N/A 0 1,299 1,299 
98 South Jct US 71 to Sac City 6.63 9,481 645 1,459 11,585 3,203 14,788 
10 Sac City 2.90 4,147 1,290 1,650 638 7,725 1,261 8,986 

11 A Sec City to End Bypass 3.96 5,663 215 871 6,749 1,133 7,882 
118 End Bypass to Lytton 1.49' 2,131 328 2,459 268 2,727 

12 Lytton 0.56 801 123 924 101 1,025 
13A Lytton to Begin Bypass 7.88 11,268 215 1,734 13,217 2,234 15,451 
138 Begin Bypass to Rockwell City 2.65 3,790 215 1,650 583 6,238 622 6,860 

14 Rockwell City 2.00 2,860 215 440 3,515 335 3,850 
15A Rockwell City to End Bypass 3.54 5,062 215 n9 6,056 364 6,420 
158 End Bypass to Moorland 12.06 17,246 430 1,500 2,653 21,829 1,364 23,193 

16 Moorland 1.19 1,702 215 262 2,179 170 2,349 
17 Moorland to US 169 5.39 226 3,303 215 638 4,382 347 4,729 

115.16 5,004 2,912 71,9~ 29,708 3,870 4,300 1,500 8,250 11,067 5,734 144,275 20,166 164-,441 

Engineerlrg and Pdmlnlstration 31,712 4,432 36,144 
Total Cost 175,987 24,598 200,585 

* Costs represent 1992 Construction Cost Price Levels 
Soll'ce: Brice Petri:les-Donohue 
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Exhibit 8-9 
ALTERNATIVE# 7 - US 20 CAPITAL COST ESTIMATE 

65 mph Freeway 
($Thousand)* 

Length lmpr. New River Stream Grade RR Inter- Frontage ROW Alt#7 Base Total 
Segments M!!.!!! Shoulder 4-Lane ~ Bridge Crossing Seoarat. Ovemass Chaoge .B2!!!! 4-Lane Cost 9!!!! Cost 

1 State Line to IA 12 2.40 93 1,645 357 2,094 2,094 
2 IA 12 to end of 4-lane 16.09 23,000 1,290 1.720 1,720 4,950 5,310 4,988 42,986 946 43,932 

3A End of 4-lane to Begin Bypass 8.88 12,698 1,075 860 1,650 2,930 2,753 21,967 21,967 
38 Begin Bypass to Correctionville 2.84 4,061 1,290 645 1,650 937 880 9,464 105 9,569 

4 Correctionville 0.12 172 430 40 37 678 678 
5A Correctionville to End Bypass 2.20 3,146 215 430 726 682 5,199 40 5,239 
58 End Bypass to West Jct US 59 10.11 14,457 1,290 1,290 1,650 3,336 3,134 25,158 176 25,334 

6 West Jct US 59 to East Jct US 59 1.41 2,016 215 1,650 465 437 4,784 4,784 
7 A East Jct US 59 to North Jct US 71 18.98 27,141 2,580 645 2,150 3,300 6,263 5,884 47,964 4,408 52,372 
78 North Jct US 71 to Early N/A 0 263 263 

8 Early N/A 0 375 375 
9A Early to South Jct US 71 N/A 0 1,299 1,299 
98 South Jct US 71 to Sac City 6.63 9,481 645 860 2,188 2,055 15,229 3,203 18,432 
10 Sac City 2.52 3,604 1,290 1,650 832 781 8,156 1,261 9.417 

11 A Sac City to End Bypass 3.96 5,663 215 860 1,307 1,228 9,272 1,133 10,405 
118 End Bypass to Lytton 1.49 2,131 492 462 3,084 268 3,352 

12 Lytton 0.56 801 1,650 185 174 2,809 101 2,910 
13A Lytton to Begin Bypass 7.88 11,268 215 1,290 2,600 2,443 17,817 2,234 20,051 
138 Begin Bypass to Rockwell City 2.65 3,790 215 1,650 875 822 7,351 622 7,973 

14 Rockwell City 2.00 2,860 215 430 660 620 4,785 335 5,120 
15A Rockwell City to End Bypass 3.54 5,062 215 430 1,650 1,168 1,097 9,623 364 9,987 
158 End Bypass to Moorland 12.06 17,246 430 1,720 1,500 1,650 3,980 3,739 30,264 1,364 31,628 

16 Moorland 1.19 1,702 215 1,650 393 369 4,328 170 4,498 
17 Moorland to US 169 5.39 226 3,303 215 860 1,525 638 6,766 347 7,113 

112.90 319 151,952 3,303 6,450 8,385 13.~ 1,500 24,750 36,211 33,578 279,778 19,014 298,792 

Engineerirg and Pdministration 61,495 4,179 65,674 
Total Cost 341,273 23,193 364,466 

. * Costs represent 1992 Construction Cost Price Levels 
Sol.l'ce: Brice Petri:les-Donohue 
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Exhibit 8-10 
US 20 CAPITAL COST SUMMARY 

($Thousand)* 

Alt #4 Alt #5 Alt #6 
Alt #1 Alt #2 Alt #3 New Four-Lane 55 mph Alt #7 

Segments Base Case Two-Lane Town Bypass Two-Lane Arterial Expressway Freeway 

1 State Line to IA 12 $0 303 303 303 303 303 2,094 
2 IA 12 to end of 4-lane 946 1.183 1, 183 1. 183 1.183 2,510 42,986 

3A End of 4-lane to Begin. Bypass 0 710 710 970 8,331 9,063 21,967 
3B Begin Bypass to Correctionville 105 308 3,586 3,335 6,471 8,380 9,464 

4 Correctionville 0 9 104 275 198 198 678 
SA Correctionville to End B.ypass 40 158 2,298 2, 117 3,812 3,992 5,199 
SB End Bypass to West Jct US 59 176 1. 104 1.104 1, 104 8,723 9,558 25,158 

6 West Jct US 59 to East Jct US 59 0 103 103 103 103 1,869 4,784 
7A East Jct US 59 to North Jct US 71 5,560 1,633 1,690 1,633 18,339 21,544 47,964 
7B North Jct US 71 to Early 332 0 0 0 0 0 0 

8 Early 418 0 0 0 0 0 0 
9A Early to South Jct US 71 1,572 57 0 57 0 0 0 
9B South Jct US 71 to Sac City 3,876 597 6,013 6,609 11,585 11,585 15,229 
10 Sac City 1,425 57 3,625 3,265 6,075 7,725 8,156 

11 A Sac City to End Bypass 1,378 417 4,549 4,069 6,749 6,749 9,272 
11 B End Bypass to Lytton 360 0 0 1,286 2,459 2,459 3,084 

12 Lytton 136 57 57 540 924 924 2,809 
13A Lytton to Begin Bypass 2,719 417 417 7,452 13,217 13,217 17,817 
13B Begin Bypass to Rockwell City 773 0 2,871 2,344 4,588 6,238 7,351 

14 Rockwell City 381 145 1,783 1,963 3,515 3,515 4,785 
1 SA Rockwell City to End Bypass 364 318 4,533 3,527 6,056 6,056 9,623 
15B End Bypass to Moorland 1,364 1,824 1,824 12,227 21,829 21,829 30,264 

16 Moorland 170 110 167 1,084 2,179 2,179 4,328 
17 Moorland to US 169 347 453 453 453 4,382 4,382 6,766 

22,442 9,963 37,373 55,899 131,021 144,275 279,778 

Engineering and Administration 4,933 2, 190 8,214 12,287 28,798 31,712 61,495 
Total Cost 27,375 12, 153 45,587 68, 186 159,819 175,987 341,273 

Base Case Cost tQ $27,375 $25,345 $24,598 ~ ~ ~ 

Total Cost per Alternative $27,375 $39,528 $70,932 $92,784 $184,417 $200,585 $364,466 

* Costs represent 1992 Construction Cost Price l.svels 
Source: Brice Petrides-Donohue 
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ADDITIONAL RIGHT-OF-WAY COSTS 

Alternatives 3 (Improved 2-Lane with Bypasses) and 4 (New Alignment 2-Lane) 
provide for the construction of new 2-lane sections of highway on a 4-lane 
right-of-way. . This additional right-of-way accommodates the need for future 
capacity improvements if warranted. However, these additional costs should not be 
included in the economic feasibility analyses (because they do not generate economic 
benefits until used by traffic) and therefore were not included in the preceding 
tables. The additional cost to purchase the additional 2-lanes of right-of-way to 
enable a 4-lane highway for the two alternatives are summarized on Exhibit 8-11. 

Exhibit 8-11 
ADDITIONAL RIGHT-OF-WAY COST 

TO ENABLE EVENTUAL FOUR LANES TO BE BUil T 
U.S. 20 Corridor 

ALTERNATIVE 3 ALTERNATIVE 4 

Length of New Alignment (Miles) 
Cost Per Mile: 2-Lane ROW 
Cost Per Mile: 4-Lane ROW 
Differential Cost Per Mile 
Additional Cost - 4-Lane ROW 

SOURCE: Price Petrides-Donohue 

ECONOMIC COSTS OF EACH ALTERNATIVE 

28.66 
$83,000 

$220,000 
$137,000 

$3,926,400 

50.30 
$83,000 

$220,000 
$137,000 

$6,891,100 

The preceding cost tables represent the total gross costs of improvements in the 
corridor. However, the economic cost to be used in the economic evaluation is 
slightly less since two adjustments are made. 

• Additional Right-of-Way - Alternatives 3 and 4 are two-lane highways 
built on four-lane right-of-way. Because economic benefits are derived only 
from highway that is built and used, the costs associated with the 
additional two-lanes of right-of-way on Alternatives 3 and 4 are excluded in 
the economic evaluation. 

• Base Case Cost Savings - The Base Case will cost an estimated $27 .38 
million. However, if Alternatives 3 through 7 are also built, portions of 
the Base Case ($27 .38 million) will not have to be built. This represents a 
cost savings, which is deducted so as to have a "net" cost associated with 
improvement alternative. 

These net economic costs are calculated in Exhibit 8-12. 
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Exhibit 8-12 
TOTAL CAPITAL COST ESTIMATES AND 

NET COST USED IN ECONOMIC EVALUATION 
($ Thousand) 

TOTAL CAPITAL COSTS 

ALT. #1 
Base Case 

ALT. #2 
Two-lane 

ALT. #3 ALT. #4 ALT. #5 
With B ass New 2-Lane 4-Lane Art. 

BASE CASE 
IMPROVEMENT COSTS 
SUBTOTAL . 
FOUR-LANE ADDITIONAL 
TOTAL GROSS COSTS 

27,375 
Q 

27,375 
Q 

27,375 

27,375 
12,153 
39,528 

Q 
39,528 

25,345 24,598 24,598 
45,587 ,68,186 159,819 
70,932 92,784 184,417 
3,926 6,891 Q 

74,858 99,675 184,417 

CAPITAL COSTS USED IN ECONOMIC ANALYSIS 

EXCLUDE FOUR-LANE ADDITIONAL 
BASE CASE SAVINGS (a) 
TOTAL SAVINGS 

NET ECONOMIC COST (b) 

0 
0 
0 

0 

0 3,926 6,891 
Q 2,030 2,/1/ 
0 5,956 9,668 

12, 153 43,557 65,409 

(a) Cost savings resulting from base improvements not necessary with construction of the alternative. 
(b) Total Gross Cost minus Base Case minus Total Savings. Excludes right-of-way 
purchased, but not yet used. Also, takes credit for cost savings in Base Case. 

SOURCE: Wilbur Smith Associates 

0 
2,177 
2,777 

157,042 

24,598 23,193 
175,987 341,273 
200,585 364,466 

Q Q 
200,585 364,466 

0 0 
2,717 4,182 
2,777 4,182 

173,210 337,091 



ADDITIONAL OPERATIONS COSTS 

When any of the alternatives have been built, Iowa DOT will have additional 
roadway miles to administer and maintain. In keeping with this study's life cycle 
cost approach, such costs are included by year of occurrence in the economic 
analysis. 

Maintenance Costs - Unit costs of maintaining highways in Iowa, based on Iowa 
DOT statistics, are depicted in Exhibit 8-13. Such costs vary by type of road 
(recognized in this study), road surface (recognized in this study), and traffic 
volume (not recognized in this study). 

Interstate 
Arterials 
Other Primary 
Municipal 
Secondary 
--------------------------------
Source: Iowa DOT 

Exhibit 8-13 
UNIT MAINTENANCE COSTS 

(Dollars Per Roadway Mile Per Year) 

PER UNIT MAINTENANCE COST 

4-Lane 2-Lane Treated 
Paved Paved Surface 

$16,000 
11,500 $8,000 $2,770 
5,000 3,650 2,770 
9,000 7,000 4,000 
5,000 1,830 2,770 

2-Lane 
Gravel 
Surface 

$1,940 
2,000 
1,940 

The unit maintenance costs were applied to the new road miles, by type. The 
results represent annual incremental increases in costs to Iowa DOT. Bridges were 
estimated at $.15/Sq.ft. Exhibit 8-14 presents the average unit costs. The 
maintenance costs used in the analysis varied by road age, e.g., see the 
benefit/cost tables such as Exhibit 14-13. 

Exhibit 8-14 
AVERAGE ANNUAL HIGHWAY MAINTENANCE COST INCREASES 

Alternative 
1 Base Case 
2 Improved 2-Lane 
3 With Bypasses 
4 New 2-Lane Alignment 
5 4-Lane Arterial 
6 Expressway 
7 Freeway 

Capital Cost Estimates 

Average 
Annual Cost 

$0 
49,000 

172,000 
246,000 
553,000 
593,000 

1, 114,000 

8-14 
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Periodic Resurfacing Costs - In addition, Iowa DOT will have additional lane 
miles requiring periodic resurfacing. These costs are assumed to be needed every 15 
years (omitting the first cycle for new pavement) with the result that they occur in 
year 30; by year 45 resurfacing will again be needed. Utilizing the unit resurfacing 
costs, the 15 year resurfacing cost (including engineering and administration costs) 
for each alternative would be as follows. 

1 
2 
3 
4 
5 
6 
7 

Exhibit 8-15 
RESURFACING COST INCREASES 

Alternative Cost 

Base Case $0 
Improved 2-Lane 1,391,000 
With Bypasses 6,760,000 
New 2-Lane Alignment 10,690,000 
4-Lane Arterial 31,459,000 
Expressway 32,983,000 
Freeway 50,405,000 
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Chapter 9 
BASE CASE TRAFFIC FORECASTS 

The Base Case alternative assumes that Iowa DOT will complete the highway 
improvements that are currently planned, but that no other significant improvements 
are made. This includes not only resurfacing and other minor improvements to U.S. 
20 between Sioux City and Fort Dodge; it also includes a new 2-lane U.S. 20 on a new 
alignment east of 1-35, as well as improvements on other regional highways, e.g., 
U.S.30. 

Because of these planned highway improvements, the Base Case is expected to have 
some traffic differences (increases on U.S. 20) compared with the Existing 
Situation. In this chapter the estimated Base Case traffic volumes for the years 
1990 and 2010 imply the volumes that would exist if the currently planned Base Case 
highway improvements were already in place. The difference in traffic between 1990 
and 201 O reflect what should be construed as "normal growth". 

The first part of the Chapter comprises the automobile traffic analysis, the 
second part comprises the truck traffic analysis, and the concluding section 
summarizes the total traffic for the Base Case, Alternative #1 Scenario. 

AUTOMOBILE TRAFFIC MODEL 

A computerized corridor region traffic model procedure was used to simulate 
existing as well as future automobile traffic along the U.S. 20 study corridor. The 
TRANPLAN transportation modeling software was used in the analysis. 

Roadway Network - The roadway network developed for this study corridor covers 
a much broader region than just the U.S. 20 study section, between Sioux City and 
Fort Dodge. The large regional network was developed to improve the forecasts and 
to enable the inclusion of long distance, divertible trips. This regional network 
(Exhibit 9-1) is a subset of the National Highway Planning Network produced by the 
Oak Ridge National Laboratory. It is a detailed network of all major highways 
compiled from various sources including the USGS digital line graphs (DLG's), state 
highway maps, county roadway maps, and HPMS data base for roadway attributes. This 
computerized network extends south of U.S. 20 to include 1-80 and north to include 
1-90. The network includes all of Iowa to the east and a portion of South Dakota 
and Nebraska. 

Network Model Calibration - An automobile trip table was developed based on 
the roadside surveys conducted at ten stations in the U.S. 20 study corridor. An 
initial traffic assignment of the trip table was made on the existing network. The 
model was considered as calibrated when at least ninety (90%) percent of all trips 
were passing through at least one of the ten survey stations. The remaining ten 
percent of the trips could be explained by the fact that this is a. regional model 
and does not include all existing local roads. 
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Exhibit 9-1 

IOWA ROUTE 20 EXISTING NETWORK 
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AUTOMOBILE TRENDS AND GROWTH RATES 

With the calibrated automobile traffic model available, the next step was to 
analyze the future growth rate in travel on U.S. 20. Exhibit 9-2 presents automobile 
average daily traffic (ADT) counts· for each study segment since 1976 and is then 
presented graphically in Exhibit 9-3. It shows that 1990 traffic volumes along U.S. 
20, from Sioux City to Fort Dodge, vary from a low of 1, 148 on segment #7 to a high 
of 9, 144 on segment #1. The amount of variability also holds true for traffic count 
data available for 1976, 1980 and 1984. 

Weighted averages were calculated for the corridor to estimate automobile growth 
rates. Three growth rates were calculated relevant to U.S. 20. The long-term 
growth rate (1976-1990) indicates almost no growth in traffic (.27% increase per 
year). The more recent trends (1980-1990), however, suggest greater but still modest 
growth of 1.16 percent per year. The short-term growth rate (1984-1990) has the 
greatest traffic increase (1.34% per year), which likely reflects the upturn in jobs 
and population during that period (following a period of demographic decline). 

Long Term (1976-1990) 
Medium Term (1980-1990) 
Short-Term (1984-1990) 

.27% 
1.16% 
1.34% 

The growth rates apply to what would be construed as "normal growth," that is, 
traffic increases that would occur without any significant improvement to U.S. 20. 

Exhibit 9-2 
AUTOMOBILE ADT COUNT BY HIGHWAY SEGMENT 

1976-1990 

HIGHWAY SEGMENT 1976 1980 1984 

1 Iowa state line to 1 A 12 N/A N/A N/A 
2 1A 12 to E. Moville 4,691 4,357 5,034 
3 E. Moville to W. Correctionville 2,634 2,068 2,292 
4 Correctionville 2,116 2,095 2,581 
5 E. Correctionville to W Jct US 59 1,655 1,761 1,828 
6 W Jct US 59 to E Jct US 59 2,020 1,988 2,187 
7 E Jct US 59 to N. Early 1,205 1,157 1,183 
8 Early 2,892 2,608 2,482 
9 S. Early to W. Sac City 1,795 1,857 1,742 

10 Sac City 5,538 4,819 4,621 
11 E. Sac City to W. Lytton 1,930 1,800 1,700 
12 Lytton 1,808 1,547 1,516 
13 E. Lytton to W. Rockwell City 1,485 1,418 1,188 
14 Rockwell City 2,866 2,500 2,625 
15 E. Rockwell City to W. Moorland 2,052 1,855 1,709 
16 Moorl·and 2,733 2,416 2,627 
17 E. Moorland to US 169 N/A N/A N/A 

Weighted Average 2,327 2,154 2,233 -----------------------------
SOURCE: Traffic Counts, Iowa DOT 

Base Case Traffic Forecasts 

1990 

9,144 
5,731 
2,537 
2,285 
1,773 
1,977 
1,148 
2,356 
1,921 
5,085 
1,848 
1,591 
1,259 
3,196 
1,847 
2,752 
1,666 

2,418 
... =--
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Sioux City 

Exhibit 9-3 

HISTORICAL and ESTIMATED DAILY AUTOMOBILE VOLUMES 
by HIGHWAY SEGMENT 

1976-2010 

Historical Estimated 
19Z6... 1980_ 1.9B4.... 1.99Q_ 1.99Q_ 20.10.... 

.......... .... .. .. t::YA. ........ ---Nl~-···--- .. t:#A 9, 1 ~ 9,140 .J0,27() .... 

··----·-·--- __ ......... ~.~~t ........ _4. •. ~--·-·-~•.®4 ................ ?.?~L .. _ ... JS,730 .. _6,310 

................ J~.~·-· .... 2.068 ____ 2,292 ____ ,_2,537.......... _____ ,2,540 .2.740 

... 2 •. 1Jf)., __ , ..... 2.095_. 2,581 __ ,,,2,285 ...... ,,,,,_,,_2,290 .. 2,510 

....... J,~--- .... l.76L __ 1,828 ............. J.7.73 .. . .J.780.. 2,050 

............................... ?.02Q ....... , __ J,981t ____ 2, 18.7.._.,, ... J ,977 .. . J ,980_ . 2,280 

··················· ................... 1.2()!5. .............. J .• 157. ............ J .• 183 .J.148..... ...... ,_J,160 J,510 

. 2,892 . . ........ 2,6Q8, __ 2,482_,_ . 2,356. ·- ___ ,2,380 _ 2,930 . 

...... . J.79?.. J,857. ............. 1.742 ........ J.92t ................ 1,940. .. 2,440 

.............................................. 5.~_ 4,819 ...... 4,621 .... - .... 5,085.... . ...... s,.110 ........ 6.160 

.... J.s;J3Q ......... J.800 ............ J.700 .. .1.848 ..... ·················-·-········1,91.0 ........ 2.410 
. _J ,808 .. - .. J ,547. - ... 1.516 ................ 1,59.1 ..... 1,700 .2.160 

....... ,.J,485 ..... J,418_, __ J,188 ......... J,259. ..1,370 ............... 1,770 

.............. 2,866 . .. _2,500. __ 2,625 ...... 3, 196................. . ....... 3,290 ....... 4,200 . 

............................... ... . ,2,052 ..... J,855 ....... _,,,,J,709 .......... 1.847 .................... -.1,940 ............. 2,690 

...... ::2,733 ...... ::2,416 ......... : ... : .. 2.627: ........ 2,752 ........................... 2,850 .................. 3,810 

.. ···-··-N/A. . ..... NIA.. . __ N/A ... _ 1,666 .J.,81 o ...... J,990 

Fort Dodge 
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BASE CASE YEAR 2010 AUTOMOBILE TRAFFIC FORECASTS 

Exhibit 9-4 presents the results of the automobile traffic assignments for the 
"existing network" as well as the "base network". The existing network represents 
the road network as it exists at the present time. The "base network" includes 
highway improvements that have been programmed for completion in the near future. 

Exhibit 9-4 
BASE CASE AUTOMOBILE TRAFFIC ASSIGNMENT 

U.S. 20 

RATIO 
1990 ANNUAL 

1990 1990 2010 BASE TO CR1NT1i 
HIGHWAY SEGMENT EXISTING BASE BASE EXISTING RATE(%} 

1 Iowa State line to IA 12 9,144 9,140 10,270 0.9996 0.5845 
2 IA 12 to E. Moville 5,731 5,730 6,310 0.9998 0.4833 
3 E. Moville to 2,537 2,540 2,740 1.0012 0.3797 

W. Correctionville 
4 CORRECTIONVILLE 2,285 2,290 2,510 1.0022 0.4597 
5 E. Correctionville to 1,773 1,780 2,050 1.0039 0.7086 
6 W Jct US 59 to E Jct US 59 1,977 1,980 2,280 1.0015 0.7079 
7 E Jct US 59 to N. Early 1,148 1,160 1,510 1.0105 1.3272 
8 EARLY 2,356 2,380 2,930 1.0102 1.0449 
9 S. Early to W. Sac City 1,921 1,940 2,440 1.0099 1.1531 

10 SAC CITY 5,085 5,110 6,160 1.0049 0.9388 
11 E. Sac City to W. Lytton 1,848 1,910 2,410 1.0335 1.1694 
12 Lytton 1,591 1,700 2,160 1.0685 1.2046 
13 E. Lytton to W. Rockwell City 1,259 1,370 1,770 1.0882 1.2891 
14 ROCKWELL CITY 3,196 3,290 4,200 1.0294 1.2285 
15 E. Rockwell City to W. 1,847 1,940 2,690 1.0504 1.6477 

Moorland 
16 Moorland 2,752 2,850 3,810 1.0356 1.4621 
17 E. Moorland to US 169 1,666 1,810 1,990 1.0864 0.4752 

Weighted Average (1) 2,418 2,455 2,933 1.2126 0.89% 

---------------------------------
* Weighted averages were calculated based on segments 2 through 16 only, because 

historical data was not available for segments 1 and 17 for comparison purposes. 

The 1990 and 201 O Base Case automobile ADT estimates are a result of a series of 
steps taken to convert the assignment numbers to the automobile traffic forecasts as 
follows: 

Step 1. Obtain trip table for base year 1990 and forecast year 201 o. 
Step 2. Make changes to existing network to reflect the base network. 
Step 3. Use TRANPLAN software to distribute trips on the network. 
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Step 4. 

Step 5. 
Step 6. 
Step 7. 

Step 8. 

Step 9. 

Tabulate assignment volumes for every link representing U.S. 20 study 
corridor. 
Calculate weighted average assignment for each of the 17 segments. 
Calculate ratio between base network and existing network assignments. 
Apply the ratio calculated in Step 6 to the through portion of the 
existing traffic on each segment. 
The local portion of the existing traffic is assumed to be stable 
during the 1990 analysis but it is expected to grow at the rate of 
0.80 percent per year for the 201 O analysis, which is the estimated 
population growth of the five counties along the corridor 
Add traffic· numbers generated from steps 7 and 8 to represent the 
forecast automobile ADT on the segment. 

Exhibit 9-5 depicts graphically the average auto traffic forecast using the 
three growth rates. It also shows the forecast from the network model (the "WSA 
Forecast"}. The year 2010 automobile ADT forecast using these three rates could be 
as high as 3, 154 or as low as 2,554 using short-term and long-term growth rates, 
respectively. The network model estimate of year 201 O automobile ADT (2,933) 
represents a compound growth rate of 0.89 percent per year. The difference in long 
term and short term growth rates is due to the fluctuations in traffic volumes 
along the corridor, probably a result of the downturn of the agricultural economy 
in the early 1980's and the population and employment declines of earlier years. 

TRUCK TRAFFIC MODEL 

Truck travel in the corridor operates in a manner very different from auto
mobiles. For this reason the truck analyses were done independent of the 
automobile model. Truck roadside surveys, trucker and shipper /receiver interviews, 
economic conditions and historical truck trends were used to forecast future truck 
volumes by truck type and trip type for the Alternative 1: Base Case. The truck 
origin and destination surveys and such economic indicators as population, 
employment and retail sales, and historical truck volumes were all used in the 
analysis. The two truck types reflect truck size; small trucks are single unit and 
large trucks are combination units. Trip types reflect generalized origin and 
destination; through trips begin and end outside of the primary impact area, 
external-internal trips have one end in the primary impact area and one end in the 
external area, and internal- internal trips are completely within the primary 
impact area. 

TRUCK TRENDS AND GROWTH RATES 

The truck origin and destination surveys found that the U.S. 20 corridor 
between Sioux City and Fort Dodge primarily carries localized truck traffic. The 
survey results reveal that nearly 64 percent of all trucks on U.S. 20 are 
travelling to and from destinations within the Sioux City to Fort Dodge corridor. 
Twenty-nine percent are travelling from within the corridor to outside areas, while 
only 6.7 percent of all truck trips on U.S. 20 are through traffic. Therefore, 
93.3 percent of all traffic on U.S. 20 has one or both of its trip ends inside the 
study corridor. These figures indicate the high level of localized truck traffic 
on U.S. 20. Exhibit 9-6 displays the origin and destination percentages by truck 
type in the corridor. 
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Exhibit 9-6 
NUMBER OF AVERAGE DAILY TRUCK TRIPS BY VEHICLE TYPE 

U.S. 20 
1990 

NUMBER OF DAILY TRIPS BY TYPE 
External- Internal-

TRUCK TYPE Through Internal Internal Total 

Small Trucks 2 25 108 135 
Heavy Trucks 28 _1QI 179 ~ 
Total Trucks 30 132 287 449 
Percent (6.7%) (29.4%) (63.9%) (100%) 

-------------------------------------
NOTE: The percentages found in the Roadside Survey were applied to 1990 average 

truck traffic on U.S. 20. 

SOURCE: U.S. 20 Roadside Survey Results, 1991 
Wilbur Smith Associates. 

To assist in forecasting future truck traffic, historical truck traffic counts 
were also compiled for the corridor. Exhibit 9-7 presents the historical truck 
volumes for each segment by truck type from 1976 to 1990. The weighted averages for 
the corridor are listed in Exhibit 9-8. The two tables indicate a fluctuating 
growth trend for trucks in the corridor. From 1976 to 1984 the corridor experienced 
a decline in total truck traffic. Since that time truck traffic, particularly heavy 
truck traffic, has been increasing at a much faster rate. The fluctuating growth 
pattern can partly be explained by the sluggish agricultural economy in the region 
of the early 1980's. Various annual compound truck volume growth rates for several 
combinations of years are shown in Exhibit 9-9. 

BASE CASE YEAR 2010 TRUCK TRAFFIC FORECASTS 

Forecasts for future truck volumes by truck types for the Base Case are 
primarily based on the medium term truck volume growth rates of Exhibit 9-9. These 
medium term growth rates appear to balance out the effects of the sharp drop in both 
small and heavy trucks between 1976 and 1990, and the high growth rates of heavy 
trucks between 1984 and 1990. 

The resulting Base Case forecast growth rate for large trucks is 2.98 percent 
per year, and the forecast growth rate for small trucks is 0.99 percent. The new 
alignment of U.S. 20, East of Iowa Falls to Waterloo, will likely not affect traffic 
within the primary impact study area. Such traffic comprises 63.9 percent (287 
trips) of the total 449 small and heavy average daily truck trips. However, the new 
alignment to the east will affect some of the traffic with at least one end point 
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Exhibit 9-7 

HISTORICAL DAILY TRUCK VOLUMES by HIGHWAY SEGMENT 
1976 -1990 

Small Trucks Heavy Trucks 
19Z6... 19.BQ_ 19.M_ 1990_ 1916_ 19.BQ_ 1.9.84_ 1990_ 

.................. N/A ..... N/A . N/A . 486 

328 
···············································-···· 

191 230 229 ···--··············--··-·-·- ........... 331 ..... ~12 .... 386 . 520 .. 

.................................. J~61;1 138 146 ......... J29 ................. ... 378 . .... ..... 304 292 374 
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....... ................ .J.72 144. _J42 201 ............... . 303 .... 235 290 ..... 406 

_ .HM 2QL ... J3§ Jg() ........................................ 336 ......... 291_ ..... 268 ...... 523 .. . 

136 93 89 ........ f,7 ................ 239 ....... 220 218 325 

.... .239 ........ 132 170 119 309 290 238 .. 325 .. 

....................... . ........ J30 _93 . JOB .... 96. . ................. J85 ....... 160 .. 160 193 .. . 

....................................... J92 ... J?O 234 188 --····-·- ........ 230 .J.71 . 155 ...... 147 .. . 
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. J3() 123 ·········· 91t .. 98 ........................... 238 ..... 272 .. _215 ..... 255 

•••rnrn••••••••• •• 138••••••••••••••156 J 19. .J 34. •••••• •••••••••••••••• 239. ••• ••••· 298 • ••••••••• 204 ••••• ... 284•••••• 

rn• rn .. N/A ... N/A .N/A. J02 ............................ N/A ......... N/A ...... N/A ....... 202 .... . 
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YEAR 

1976 
1980 
1984 
1990 

Exhibit 9-8 
AVERAGE DAILY TRUCK VOLUMES 

U.S. 20 
1976-1990 

SMALL TRUCKS 

180 
125 
125 
135 

HEAVY TRUCKS 

263 
234 
241 
314 

SOURCES: Iowa Department of Transportation 
Wilbur Smith Associates. 

Exhibit 9-9 
TRUCK TRAFFIC GROWTH RATES 

U.S. 20 
1976-1990 

TOTAL 

443 
359 
366 
449 

GROWTH RATE 
YEARS SMALL TRUCKS HEAVY TRUCKS TOTAL 

Long-Term 1976 - 1990 
Medium-Term 1980 - 1990 
Short-Term 1984 - 1990 

-2.03% 
0.77% 
1.29% 

SOURCES: Iowa Department of Transportation 
Wilbur Smith Associates. 

1.27% 
2.98% 

- 4.51% 

0.10% 
2.26% 
3.47% 

outside of the primary study impact area. Of these remaining 162 truck trips, 
currently 27 trips are small trucks and 135 are large trucks. The Base Case 
forecast estimates that ten percent of each (3 small and 14 large trucks) will 
divert. 

The combined result of the medium term growth rates , and the new alignment to the 
east are presented as the WSA Forecasts and shown graphically with the other term 
growth rates on Exhibits 9-10 and 9-11 for small and heavy trucks, respectively. 
The estimated daily truck volumes, by highway segment for 1990 and 201 O are 
presented in Exhibit 9-12. 

Base Case Traffic Forecasts 9-10 
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Exhibit 9-10 

LIGHT TRUCK ADT, TRENDS AND FORECASTS 

Alternative #1: Base Case 

--- ---

80 l__L~-1-~_..L_~...1-~<----L~.......l-~~~...l-~<----L~---1-~-L-~--1-~.L___.J~-L~-1-J 
1976 1980 1984 1990 

YEAR 

2000 2010 
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Exhibit 9-11 
HEAVY TRUCK ADT, TRENDS AND FORECASTS 

Alternative #1: Base Case 

1984 1990 
YEAR 

2000 2010 



Exhibit 9-12 
ESTIMATED TOTAL DAILY TRUCK VOLUMES by HIGHWAY SEGMENT 

Alternative #1: Base Case 

Sioux City 

1990-2010 

Truck ADT 1990 
Small Heavy Total 

Truck ADT 2010 
Small Heavy Total 

····-----····----·__250_510 __ ..760. ________ ... 310. ___ 920 .. .1,230 .. 

···-······-··-·······-·····_230 __ 550_]'.80_____ -··· 280 980 J,260 ... 

--····--·-··---···----······-···--1.30 .. ____ 390 ______ .. 520 ....... -.. . . .... J 60 .......... 700 ······· 860 

········-··· ----·····--·--·200 __ 430 _______ 530 _ .. 250 ...... .760 .1,010 

.250 .. 760 J,010 

·--- ---------- .. . .J90 ____ 550 ____ 740 _____ .............................. 240 ········· 980 ..... 1.220 .. 

.. ... eo .. 5oo .... 580 ... 

ie+-------······---·-·---···--- ______ 120 ....... 340 .... _ . 460 ................. _ -·- ..... J 50. . .... 610 ...... 760 ..... . 

----·········· ·········-··-··········--·· ··-···J 00 ·-·-·····200 _____ 300_ ............. ···················· ...... J 20.... . ... 360 ...... 480 ..... . 

0 .10-----------··--------·-··--190_J60. ____ ... 350 .... --.-···-·- .............. 230 ..... 280 ..... 510 .. 

. ::~: ~; .H .. ·-····-·-···---·--···········--- ____________ J30 ___ ..170 .... -.... 300. . .................... J 60 ........... 31 O ......... 470 .... . 

. :·· .. 12_____ -----·-··---·-----------140 ____ 170 ____ 310. . ............................... 170 .... 310 ········ .480 ..... . 

......... _J50 ....... J80 ..... 330. ·- ........................ -1.90. .320 ........ 510 .... . 

4 

Rockwell o J4 .... ·-·-····-·-····-··-· _______ _ _______ 140 ____ 250. 390 ........................................ 180 ..... 450 .......... 630 .... . 
City ...... . 

:::\~~~~::--::.5 __________ ········ -·· ·····---- ···········- ---··-1.00 ... _ ...... 270 ___ ······370 ········- ...... 120 ......... 480 ......... 600 ..... . 

··-·---· ···---140-..... 290_ .. 430.. . ........... J.70 ........ 530 ......... -... 700 ...... . 

............ ............................. 110 ........ 210 ........ 320 ................................ 130 .......... 380 ........ 510 ..... . 

Fort Dodge 

Base Case Traffic Forecasts 9-13 



BASE CASE YEAR 2010 TRAFFIC FORECASTS 

The composit automobile and truck daily volume estimates for the Base Case are 
listed in Exhibit 9-13. The 1990 volumes are slightly higher than are the actual 
traffic counts in 1990 because they represent the Base Case (including programmed 
highway improvements) rather than the Existing Situation. 

These Base Case volumes are those with which all of the U.S. 20 improvement 
alternatives' volumes are compared in Chapter 11. 

It is important to note that the Iowa DOT recently accumulated the 1991 traffic 
counts for the •1992 volume of traffic on the primary road system•. Traffic volumes 
for the rural segments on U.S. 20 are presented in Exhibits 9-14 through 9-16. 
These more recent counts reveal that traffic is continuing to increase on U.S. 20, 
especially for autos and heavy trucks. The growth rates using 1992 traffic volumes 
are similar to the 1990 growth rates and therefore reinforce the 2010 traffic 
forecasts. 

Base Case Traffic Forecasts 9-14 



Exhibit 9-13 

ESTIMATED TOTAL DAILY TRAFFIC VOLUMES by HIGHWAY SEGMENT 

Alternative #1 : Base Case 

1990-2010 

1990ADT 2010ADT 
Auto Truck Total Auto Truck Total 

.... 9,.140._,,,,,.,_760 _____ .9,900 ....................... 10.270 .... J.230 ............. 11,500 

......... 5.730 __ ,_760 ..... 6.510__ - ,_6,310 __ ,,,,_,,J,260.. ... 7,570 

·····------- .... 2,540 _______ 520. ____ ._3,060 ___ ,_,_2,740._,,,,,_,,_, .. 860 ........ _,3,600 

...... t,780_,, ___ 830_, ___ , .. 2,410 .... _., __ , 2,050. J,010 .. . ..... 3,060 

....................................... 1,980_,,,_]40 _ 2,720 ............................... 2.280 ........ J .. 220...... 3,500 

. ______ . ____ t,160._._ .. _, ___ 350 __ ,_ .. 1,510 .. _ ..... __ .................. 1.510 ......... SBO ................. 2.090 

~~=--- - ----- 2,380 ·----·460 ·-····--···-·2,840 ..... -..... ,,,_,,_, 2,930 ]60 .............. 3,690 

······---···--·1,940 ____ 300 --·-··2,240 - ___ 2,440 ,,,,,,_,,_480 ................ 2,920 

............. ... 5,110 ...... - ....... 350 ·······-•''''''"''5,460 .................................. 6.160 .................. 510 ...................... 6,670 

·························· .............. 1,91.0. ................ 300...... .2,210 .............................. 2.410._ ............ 470 ·- ............... 2,880 

····················--·-- ········---1,700 310 ... ___ ,,_,,2,010- . 2, 160 .. -....... ····· 480 

_____ _ ____ ···-·- .. 1.370 ............... -.330···- .1.100 ................................ 1.no ............ s10 ................... 2,280 

4 

Rockwell· o · 14_ . ···--·- ....... --·-·-·--·-···3,290 .................... 390 ...... _ ...... -... 3,680 ........................... 4,200 .................. 630 ....................... 4,830 
City 

.............. 1,940 .................. -.370 ................... 2,310 ...................... 2,690 ............. 600 ....... 3,290 

....... 2,850 ...................... 430 ·--3.280 ...................................... 3,810 ............... ...700... . ..... 4,510 

1,81Q. __ , ····-····320. ·-2.130 .. .......... 1,990 ............. 510 .................. 2,500 

Fort Dodge 

Base Case Traffic Forecasts 9-15 
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SEGMENT 1976 

1 NIA 
2 4,691 
3 2,634 
4 2,116 
5 1,655 
6 2,020 
7 1,205 
8 2,892 
9 1,795 
10 5,536 
11 1,930 
12 1,608 
13 1,465 
14 2,666 
15 2,052 
16 2,733 
17. NIA 

Rural Avg. 2,160 

Exhibit 9-14 
HISTORICAL AUTO TRENDS 

U.S. 20 
1976-1992 

AVERAGE DAILY AUTOMOBILES ANNUALPERCENTCHANGE 
1960 1964 1968 1992 1976-1992 1960-1992 1964-1992 1988-1992 

NIA NIA NIA NIA 
4,357 5,034 5,351 5,825 1.35% 2.40% 1.82% 2.12% 
2,066 2,292 2,367 2,724 0.21% 2.28% 2.15% 3.51% 
2,095 2,581 2,115 
1,761 1,828 1,643 1,997 1.17% 1.05% 1.10% 4.86% 
1,968 2,187 1,827 2,659 1.71% 2.41% 2.43% 9.27% 
1,157 1,163 1,058 1,544 1.54% 2.39% 3.31% 9.34% 
2,606 2,482 2,196 
1,857 1,742 1,791 1,972 0.59% 0.50% 1.55% 2.40% 
4,619 4,621 4,765 
1,600 1,700 1,728 1,886 -0.14% 0.39% 1.30% 2.19% 
1,547 1,515 1,461 
1,416 1,166 1,159 1,485 0.00% 0.38% 2.78% 6.16% 
2,500 2,625 3,030 
1,655 1,709 1,717 2,075 0.07% 0.93% 2.42% 4.72% 
2,416 2,627 2,572 

NIA NIA NIA NIA 

2,000 2,070 2,080 2,450 0.79% 1.69% 2.10% 4.08% 

-- ------ ----------~-------- - ------- --<-·----------------- - ------------- ----------~ 



ll:i 
Exhibit 9-15 Qi 

Cl) 
CD HISTORICAL HEAVY TRUCK TRENDS 

~ U.S. 20 
Cl) 1976-1992 CD 

;t 
Qi 
;t: 
?)• AVERAGE DAILY HEAVY TRUCKS ANNUAL PERCENT CHANGE 

~ SEGMENT 1976 1980 1984 1988 1992 1976-1992 1980-1992 1984-1992 1988-1992 

~ 
N/A N/A N/A N/A N/A ("') 

Qi 2 331 312 386 520 461 2.05% 3.21% 2.21% -3.01% Cl) 

c;;- 3 378 304 292 374 395 0.27% 2.17% 3.75% 1.37% 
4 284 233 287 406 
5 303 235 290 406 323 0.40% 2.63% 1.35% -5.69% 
6 336 291 368 523 387 0.88% 2.36% 0.63% -7.47% 
7 239 220 218 325 302 1.46% 2.62% 4.04% -1.83% 
8 309 290 238 325 
9 185 160 160 193 287 2.70% 4.74% 7.10% 9.79% 
10 230 171 155 147 
11 162 126 153 164 314 3.99% 7.12% 8.62% 15.69% 
12 213 126 151 165 
13 190 140 158 171 325 3.28% 6.63% 8.64% 15.52% 
14 228 222 231 239 
15 238 272 215 255 340 2.21% 1.85% 5.63% 7.14% 
16 239 298 204 284 
17 N/A N/A N/A N/A N/A 

Rural Avg. 270 240 240 320 350 1.61% 3.11% 4.66% 2.24% 

ct:) , . ...... 

"""· 



~ 
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Qi 
Cl) 
Cb 

;t 
Q.i 
:;:: 
?)• 

ci1 
~ 
C') 
Qi 
Cl) 

i;t 

<D 
' ' _.. 

CX> 

SEGMENT 1976 

::.>1 N/A 
2 328 
3 268 
4 270 
5 172 
6 194 
7 136 
8 239 
9 130 
10 192 
11 168 
12 99 
13 105 
14 166 
15 130 
16 138 
17 N/A 

Rural Avg. 180 

Exhibit 9~16 
HISTORICAL LIGHT TRUCK TRENDS 

U.S. 20 
1976-1992 

AVERAGE DAILY LIGHT TRUCKS ANNUAL PERCENT CHANGE · 
1986 1984 1988 1992 1976-1992 1980-1992 1984-1992 1988-1992 

N/A N/A N/A N/A 
191 230 229 194 -3.21% 0.13% -2.12% -4.14% 
138 146 129 111 -5.18% -1.81% -3.40%' -3.75% 
142 142 199 
144 142 201 120 -2.23% -1.52% -2.10% -12.62% 
201 135 190 174 -0.68% -1.20% 3.16% -2.20% 

93 89 67 64 -4.50%' -3.08% -4.08% -1.15% 
132 170 119 
93 108 96 81 -2.90% -1.15% -3.57% -4.24% 

170 234 188 
84 67 128 110 -2.61% 2.23% 6.07% -3.78% 
77 54 134 
92 84 150 90 -0.96% -0.18% 0.86% -12.50% 

128 134 141 
123 96 98 115 -0.77% -0.56% 2.25% 3.99% 
156 119 134 
N/A N/A N/A 123 

120 120 130 110 -3.02% -0.72% -1.09% -4.17% 



Chapter 10 
MULTI-STATE REGIONAL HIGHWAY PROSPECTS 

As documented in Chapter 9, U.S. 20 currently performs a "local and regional 
access" function (only 8% of existing U.S. 20 traffic between Sioux City and Fort 
Dodge is "through traffic"). One objective of this study is to analyze improvements 
to U.S. 20 that might cause the highway to better perform this local access 
function. In addition to this subarea function, more significant U.S. 20 improve
ments might change the highway's role, by causing U.S. 20 to become a multi-state 
regional highway, able to compete with and somewhat relieve traffic on 1-80, 1-90 
and other regional highways. 

The multi-state regional highway concept would require that the Sioux City to 
Fort Dodge segment be built to four lanes, and that it be connected to a more long 
distance regional four-lane highway network involving highways in Iowa, Illinois and 
conceivably in Nebraska or South Dakota. The regional multi-state highway would 
basically connect the northern Illinois-Wisconsin-Minnesota area, with the corridor 
region and then on to 1-80 in the Grand Island, Nebraska area via U.S. 20 across 
Iowa. The role of this highway might cause U.S. 20 to become a major highway route 
that autos and trucks could use for more long distance trips. To allow this chan.ge 
in function to occur, U.S. 20 would likely have to be a four-lane highway able to 
compete with 1-80 and 1-90. 

MULTI-STATE OPTIONS 

The regional multi-state highway alternative would utilize existing and possibly 
newly constructed highways in Nebraska, Iowa and Illinois (Exhibit 10-1). In Iowa 
the multi-state U.S. 20 ·regional highway would have to be four lanes across the 
state. U.S. 20 across Iowa is already four-lanes from Waterloo to Dubuque. The 
segment from 1-35 to U.S. 65 is currently two-lanes, built on four-lane right-of
way, with grade separated crossings. 

Illinois Highway Activities - In Illinois, U.S. 20 is essentially a 2-lane 
highway between East Dubuque and Freeport, Illinois. This segment is 55 miles in 
length and, if U.S. 20 in Iowa is to serve a multi-state regional role, this 
Illinois segment would need to be widened to four lanes. In 1991, the Illinois 
Department of Transportation conducted a feasibility study of widening this U.S. 20 
segment in Illinois to 4-lane expressway standards. Titled "FAP 401 (U.S. Route 20) 
Feasibility Study,• this Illinois study concluded that: 

"Projected traffic volumes warrant a four-lane highway in the corridor and such 
a new highway would reduce accidents and improve travel speeds,• 

"Existing U.S. Route 20 between East Dubuque and Freeport eventually should be 
replaced with a continuous four-lane expressway,• and 

"The cost to conduct a four-lane expressway in the U.S. Route 20 corridor is 
estimated to be $225 to $250 million.· 

Multi-State Regional Highway Prospects 10-1 
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Given the status of U.S. ·20 planning in Illinois, the Iowa Sioux City to Fort 
Dodge study assumes that whatever highway alternative (highway standard) is studied 
in Iowa, the same standard will exist in Illinois. For example, when Alternative 
#7: 65 mph Freeway is studied in Iowa, a 65 mph freeway is also assumed across 
Illinois. When Alternative #6: 55 mph Expressway is studied in Iowa, a 55 mph 
expressway is also assumes across Illinois. In this way, the feasibility of the 

~, U.S. 20 project is not hindered, in any way, by a lesser highway to the east through 
Illinois. 

Nebraska Highway Activities - The Nebraska Department of Roads has no such 
plans for building an expressway that would tie into Sioux City. U.S. 20 in 
Nebraska is part of that state's Priority Commercial System. U.S. 20 in Nebraska is 
principally two lanes with eight-foot paved shoulders. Nebraska has no plans to 
widen U.S. 20 to four lanes. Between 1-80 near Grand Island and South Sioux City 
there is a two-lane highway. Between Grand Island and Columbus, the Nebraska 
Department of Roads might consider widening to four lanes, but that is not in the 
Department of Roads' five-year program. From Norfolk to South Sioux City, an 
expressway is not in the Department's 15-year program. 

Wisconsin Highway Activities - There are also plans for upgrading U.S. 151 
in Wisconsin, from Madison to Dubuque, Iowa. This would provide Milwaukee and the 
State of Wisconsin access to the U.S. 20 regional highway. 

In evaluating the multi-state regional highway concept, this study assessed the 
freeway standard (65 mph) option across Illinois, Iowa and Nebraska, and the 
expressway standard (55 mph) and four-lane arterial option (55 mph) in Iowa and 
Illinois. 

UNIVERSE OF TRAFFIC POTENTIAL 

Key to the feasibility of such a venture is whether a four-lane corridor across 
Illinois, Iowa, and on through Nebraska to 1-80 could attract sufficient traffic to 
make it worthwhile. The first step is to identify how many cars and how ·many trucks 
have origin/destination pair combinations such that they could use U.S. 20, if they 
chose to do so, Once this universe of travel is known, then the next step is to 
estimate how much of this travel would use U.S. 20. 

To estimate this universe of long-distance travel, surveys were conducted on 
1-80 and 1-90. These included automobile license plate observations, auto surveys 
at the rest stops, and truck driver surveys. These 1991 survey results were then 
checked against other data, e.g., a 1975 Interstate origin/destination survey. 

Multi-State Regional Highway - Since U.S. 20 is located between 1-80 and 1-90, 
it could conceivably divert traffic from either or both. Principally, such 
potential is for origin and destination pairs between the Midwest and the Northwest, 
Mountain, and West regions of the U.S. 

Exhibit 10-2 displays the highway distances between areas of the upper midwest. 
The map also shows the estimated distances between points on the regional highway. 
Based on these distances, Exhibit 10-3 illustrates the estimated distances for 
various route options between potential divertable origins and destinations. 

Multi-State Regional Highway Prospects 10-3 
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Exhibit 10-3 
ESTIMATED DISTANCES FOR VARIOUS ROUTE OPTIONS 

ROUTE OPTION MILEAGE DISTANCES 

Origin/Destination Pairs 

111./lnd. Border - Sioux Falls, SD 

Chicago - Grand Island, NE 

Milwaukee - Grand Island, NE 

Chicago - Sioux Falls, SD 

Minneapolis - Grand Island, NE 

Iowa City - Sioux City 

Des Moines - Sioux City 

------------------------------------------------' 
NOTE: Distances are approximate. 

SOURCE: Wilbur Smith Associates. 

1-80 

627 

617 

711 

630 

499 

301 

200 

U.S. 20 1-380/ 
1-90 Regional Highway U.S. 20 

592 575 606 

642 .l 

647 

571 554 609 

489 

280 

201 

Based on these distance comparisons, the regional highway could conceivably 
divert traffic from 1-80 between the following origin and destination pairs 
(including locations between these origin/destination pairs): 

• Northern Chicago Suburbs -Western U.S. 
• Chicago Area - Northwestern U.S. 
• Eastern U.S. - Northwestern U.S. 
• Wisconsin -Western U.S. 
• Northern Iowa -Western U.S. 
• Iowa - Northwestern U.S. 
• Minnesota - Western U.S. 
• Des Moines - Sioux City 

Also based on these distance comparisons, potentially divertable traffic from 
1-90 would primarily involve traffic traveling between Chicago and Sioux Falls, 
South Dakota and points in between. Below is a list of origin/desti.nation, pairs 
that could conceivably divert onto the regional highway from 1-90: 

• Chicago Area - Northwestern U.S. 
• Eastern U.S. - Northwestern U.S. 
• Wisconsin -Western U.S. 
• Northern Iowa - Western U.S. 

Multi-State Regional Highway Prospects 10-5 
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The auto and truck origins and destinations on 1-80 and 1-90 were tabulated 
based on the surveys and observations. Then, those with origin and destination 
pairs that could conceivably use U.S. 20 were isolated. 

Vehicles that Could Divert - A comparison of trip distances and times between 
the route options for each origin/destination pair suggests the total trips that 
could divert to a regional U.S. 20 (not all of these trips will divert). The total 
trips that could divert are listed on Exhibit 10-4. 

Automobiles 
Trucks 
Total Vehicles 

Exhibit 1 o-4 
VEHICLE VOLUMES THAT COULD DIVERT 

Multi-State Regional Highway 

1,140 
1.250 
2,390 

1990 

DAILY VEHICLES FROM 

520 
410 
930 

1,660 
1.660 
3,320 

SOURCE: Wilbur Smith Associates 

The above long-distance vehicles represent trip origin/destination pairs that 
have the potential to divert to a four-lane regional highway. · Only a fraction of 
them would be expected to actually divert. 

ESTIMATED TRAFFIC THAT WOULD DIVERT 

The previous section examined the total traffic that could conceivably divert 
onto the multi-state regional highway from Interstates 80 and 90. This section 
takes the next step, which is to evaluate the origin and destination pairs to 
determine the likely number of vehicles that will divert from the two Interstates to 
the U.S. 20 regional highway. 

The forecast methodology involved using the origin and destination information 
from the interstate surveys and estimated time and distance factors between the 
various locations within the multi-state region. The analysis assumed all segments 
of the U.S. 20 multi-state highway to be of comparable interstate speeds and 
standards. 

In many cases, the time and distance between origin and destination locations 
along the interstate option and the U.S. 20 regional highway are very similar. 
Also, personal preferences or other constraints cannot be accurately modeled. For 
example, it is shorter to travel along the U.S. 20 regional highway between Chicago 
and Sioux City. However, if the vehicle is traveling to or from the south side of 
Chicago, it may be an inconvenience or even more time consuming to travel north to 
U.S. 20 than on 1~80. Therefore, not all traffic was estimated to travel along the 
shortest route. 

Multi-State Regional Highway Prospects 10-6 



Exhibit 10-5 details the estimated diverted traffic by origin and destination 
pair for both Interstate 80 and 90. The universe of potential number of autos and 
trucks from the previous section are also illustrated to show the difference between 
the potential and estimated diverted traffic. It is estimated that the total 
diversions onto the U.S. 20 regional highway from the two interstates in 1990 would 
be approximately 2, 120 vehicles per day (1,090 autos and 1,030 trucks). 

Exhibit 10-6 suggests that approximately 11 percent of the traffic on both 
Interstate 80 and Interstate 90 would divert to the U.S. 20 multi-state highway. 
Using historical growth trends from Interstate 80, the estimated diversions are 
calculated for the Year 2010 (Exhibit 10-6). The growth trend used both individual 
auto and truck annual factors calculated from the Western Iowa portion of Interstate 
80 from 1976 to 1990. The annual growth rate is 3.0 percent for autos and 4.0 · 
percent for trucks. These growth rates suggest that approximately 4,230 vehicles 
per day would divert from the two interstates to a multi-state U.S. 20 in the year 
2010. 

This analysis suggests that there is traffic on 1-80 and 1-90 that a multi-state 
regional highway involving U.S. 20 across Iowa could divert. According to the 
study's calculations, it is estimated that approximately 2, 100 trips per day 
currently on the two interstate highways would likely divert to U.S. 20 if the U.S. 
20 highway improvements existed in the year 1990. 

This analysis was meant to calculate only the diversions from Interstates 80 and 
90. The interstate diversions are added to the local traffic determined through the 
traffic model (in Chapter 11) to evaluate the total effectiveness of the multi-state 
freeway alternative. 
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Exhibit 10-5 
ESTIMATED DIVERTED ORIGIN AND DESTINATION PAIRS 

Multi-State Regional Highway 
1990 

Interstate 80 
Potential Potential Est. Mileage Diverted Diverted 

Origin/Destination Pairs Autos Trucks Savings Autos Trucks 

Within Iowa 265 65 21 mi. 133 33 
West U.S. - Wisconsin 110 215 64 mi. 83 162 
West U.S. - Minnesota 220 90 10 mi. 176 72 
West U.S. - Chicago Area 60 225 -25 mi. 3 11 
West U.S. - North Iowa 200 20 10 mi. 120 12 
Northwest U.S. - East U.S. 155 52 mi. 125 
S. Dakota - Iowa 40 115 -1 mi. 20 58 
Northwest U.S. - Chicago Area 130 76 mi. 117 
Northwest Iowa - Chicago Area 90 35 76 mi. 81 32 '1 I 

NE Nebraska - Iowa 50 30 20 mi. 30 18 
NE Nebraska - Chicago Area 25 40 76 mi. 19 30 
S. Dakota - East U.S. 20 30 52 mi. 15 23 
S. Dakota - Chicago Area 50 76 mi. 45 
Northwest Iowa - East U.S. 45 52 mi. 34 
Northwest U.S. - Iowa 10 35 -1 mi. 5 18 
Northwest Iowa - Wisconsin 10 150 mi. 10 
N. Dakota - Iowa 10 -1 mi. 5 """ Total 1,140 1,250 730 760 

Interstate 90 
Potential Potential Est. Mileage Diverted Diverted 

Origin/Destination Pairs Autos Trucks Savings Autos Trucks 

S. Dakota - Iowa 200 45 20 mi. 150 34 
S. Dakota - Chicago Area 200 95 17 mi. 120 57 
Northwest Iowa - Minnesota 100 40 . 36 mi. 75 30 
NE Nebraska - Minnesota 20 36 mi. 15 
S. Dakota - East U.S. 115 17 mi. 69 
NE Nebraska - Wisconsin 20 40 mi. 15 
Northwest U.S. - East U.S. 30 17 mi. 15 
West U.S. - Wisconsin 5 40 mi. 4 
Northwest U.S. - Chicago Area 15 17 mi. 8 
Northwest Iowa - East U.S. 5 17 mi. 3 
Northwest Iowa - Wisconsin 30 130 mi. 30 
Northwest U.S. - Iowa 10 -1 mi. 5 

Total 520 410 360 270 

GRAND TOTAL . 1,660 ·· 1,660 1,090 .. 1,030 

Multi-State Regional Highway Prospects 10-8 



I 

Exhibit 1 ()-6 
ESTIMATED DIVERTED TRIPS FROM 1-80 AND 1-90 

U.S. Multi-State Regional Highway 

1990 2010 
1-80 1-90 1-80 

Average Daily Traffic on 1-80 and 1-90 
Automobiles 8,544 5,000 15,430 
Trucks 5.185 1,000 11.360 
Total Traffic on 1-80 and 1-90 13,729 6,000 26,790 

Diverted Traffic to U.S. 20 
Automobiles 730 360 1,320 
Trucks 760 270 1.670 
Total Traffic 1,490 630 2,990 

Percent of Diverted Traffic From Interstates 
Automobiles 8.5% 7.2% 8.6% 
Trucks 14.7 27.0 14.7 
Total 10.9% 10.5% 11.2% 

-----------------------------
SOURCE: Wilbur Smith Associates 
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Chapter 11 
TRAFFIC FORECASTS: EACH ALTERNATIVE 

Chapter 9 presented 1990 and 2010 traffic volumes under the "Base Case· 
condition; that is, traffic expected if the currently planned highway improvements 
are made. Chapter 1 O then addressed the issue of possibly attracting long distance 
traffic if U.S. 20 were made to be competitive with 1-80 and 1-90. 

Chapter 11 utilizes the information from those chapters, and analyzes each of 
this study's improvement alternatives from the traffic perspective. This evaluation 
addresses the amount of traffic that might divert to U.S. 20 under each of the 
alternative improvement types. 

The traffic analyses are presented first for automobiles, second for trucks and 
then for total daily traffic. The traffic analyses include traffic estimates in the 
corridor (on the U.S. 20 new alignment, e.g., a town bypass, plus on the U.S. 20 
old alignment, e.g., through a town on the old U.S. 20 alignment), as well as 
traffic only on the final U.S. 20. 

The key subject addressed in the chapter is how much traffic will be diverted to 
U.S. 20 by each of the candidate improvement options. 

AUTOMOBILE TRAFFIC FORECASTS 

Exhibit 11-1 a presents the year 201 O estimated automobile average daily traffic 
(ADT) for Alternatives 1 through Alternative 7. It shows the total automobile 
traffic along the corridor. The corridor is defined as including existing U.S. 20, 
plus new U.S. 20, including traffic on any new U.S. 20 alignment plus traffic on the 
existing U.S. 20. In other words, the improvement option includes a new alignment, 
the •a• series of exhibits includes the traffic in the corridor (on the old align
ment plus the new alignment). Exhibit 11-1 b presents the automobile traffic only on 
the U.S. 20 alternative alignment under study (it excludes traffic volumes that 
would remain on the old U.S. 20). Exhibit 11-2 shows the percent increase in 
automobile traffic compared to the Base Case (Alternative 1) . and Exhibit 11-3 
presents the increment in traffic between the alternatives. 

Alternative 2: Improved Two-Lane - The study's traffic analyses suggest that 
very little automobile traffic will divert to U.S. 20 as a result of the highway 
improvements contained in Alternative 2. According to the estimates, there is only 
a 0.22 percent average increase in traffic for Alternative 2 compared with the Base 
Case. The improved Two-Lane alternative has the largest increase (0.98 percent) on 
segment #5 just east of Correctionville. Because this alternative only includes 
passing lanes and turning lanes, this very minor traffic diversion would appear to 
be reasonable. 
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Exhibit 11-1 a 
ESTIMATED YEAR 2010 TOTAL DAILY AUTOMOBILE VOLUMES 

by HIGHWAY SEGMENT 

Two-Lane Altemativ• Four-Lane Altemativea 

Sioux City ,::-::-:r_... Alt-1 Alt-2 Alt-3 Alt-4 Alt-s Alt-e Alt-7 

_i::ij _____ 1.Q,27-Q .. 10,27.0 ___ 10,45Q __ J0,56Q ____ J0,710_ J0,910 _J5,060 

\ 1[ _______ ~,~J() __ §.~1() __ ~.5QQ _____ ~.~JQ ____ 6, no. _____________ 6,940 ... ___ 9,560 ... 

Moville l!i=':: 

,,,::II/ 3 .. ____________ ?t!.'.4() ........ ?..??Q _____ 2.~?.Q_~,1(:lQ _____ 3,270____ 3,400_ __!5, 710 

Correctionville :" ... : 4 ____________ ~.~!_Q_ __ g,_~o_ __ _?..?.~---.?1~.9.__ __3, 17() .. _3,330 5,950 

,_\_!' _: __ ::_::_::_'. 5. ·-···-----··-··--·-·2 .....•. 0 _____ 5 _____ 0 ____________ 2 ___ ,_o_ 1_0_ 
!t l Holstein 

... _2,4JQ ___ g,~p_ ........ 2,840.... 3.180 .............. 5,390 

····:·: ____________ gg~ ___ ?.:30() ... 2,~() ___ 2,800 ______ 3,480 ...... 3.680 __ 6,100 

Em>t 11~ -=:~:--::=:~=-===:=~ -::::~~::· 
:::: :: 9 2 440 2 450 3 270 3 460 3 760 3,99() (5,460 

sac city r ::, 1~=-----~=:..:::~:::~a:~~~:-_·:~:11o_:~_?:Q?.Q~~z: 199::~ ::~?:49~ ..... . .. .z.720... Jo, 10p 

} :!! tL_______ .. 2..410 ____ 2,420 _ . 3, 150 __ 3,490____3,no_ ...... .i.010 _____ ...... 6,480 
Lytton : · 12·-·--··-·-······--··· .. 2.1§0 ___ 2,160 ... 2,700. ....... 3,300 ...... 3,560 ... 3,820 .............. 6,290 

Rockwell 
City 

Fort Dodge 

. 2,370 ___ 3,21 o ______ 3,470 -·---·-····3, 730 ....... 6,200 

·----···--·4,200 4.200_ 4,270 __ 4,910 ·-·······-·-·5,140 ................ 5,380 .... 7,940 

- - __ ?.~-~() ____ 2,690 __ 2,760 ___ 3,350 ·-· 3,570_ ..... 3,800._ ..... 6,280 

.. 3,880 .... 4,800 ............. 5,030 ··- ...... 5,260 .............. .7, 730 

2,080 . 3,210 ..................... 3,380. ······· ....... 3,680 .... 6,210. 

NOTE: Traffic volumes shown Include traffic on new 

alignment plus traffic on existing road. 
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Exhibit 11-1 b 

ESTIMATED YEAR 2010 DAILY AUTOMOBILE VOLUMES 

by HIGHWAY SEGMENT (ONLY ON ALTERNATIVE ALIGNMENTS) 

Two-Lane Altematiw1 Four-Lane Altemative1 

Sioux City 
..... . ... 10,270 J0,27CLJ0,450 ... 10,560 .... J.0,710 ...... 10,910_ . 9,300 

lt~ -....... f?.~~Q ..... ~.~~o_ .. __ f?,?00 6,f?J,Q __ ....... 6,no ....... 6,940 .......... 1.220 

Moville :=:= 
:::; :·: 

,3,270 ..... 3,400 .... 5, 160 

Correctionville g.s.10_ ?!~o __ 2.200 ..... ?.~o__ ...... 2.s10__ .. 2,830 5,450 

! I ~HOfoiiiiiil_2,0SO 2,~71J __ 2,~Q__ 2, 580_ - 2,840 -·- 3, 1 BO . 5, 110 
:: ::::· 

;: }: .... --- --- 2,28Q __ , 2,309 __ 2,640 2,800 .. -- 3,480__ 3,680 ..... 5,500 

. .. ... J.510 J.~?Q .. J.~~. ?.J~. 2,80() ,,3,010, .. 4,830 

Early 
.. :::···'·.···':,·.::: ... ··':.:·;.··':,: ... ···'i,::, .. ·'::·:·· ... ··:i: .... ··'',., .78 .................... . 

.................. ?.~O ..... 2,940_ .. J,610_ 21000 .......... 2,320 .. 2,550 .... 5,110 
-~~-----: i I::; 9....... 2,440 .. ?,450 __ J,570 ,J,890__ 2,190 __ .... 2,420 4,890 

Rockwell 
City 

Fort Dodge 

.. J~,1.!39 . ~.,?Q ... J.~10 .......... ?.030.. . .. 2,330 2,570 5,020 

............................ 2,410 .2.420 ... 3,150 2,240 2,520 .... 2.no ... 5,230 
_2,160_ 2, 16Q __ 2,700_ .... 2,530 .... . ...... 2,790 ........ 3,050 ........... 5.530 

J,no J,no _ 2,370. 2.aao _ ........ 3,140 .. . .. 3,400 ...... 5,870 

... . ................ 2,690 .. 2,690 .. 2,760 2,810 3,030 3,260 .......... 5,740 

3,810 .... 3,810 ... 3,880 . 3,860 .... 4,090 ......... 4,330 . 6,790 

.... : ... : ..... 1.990 · 2,000 2,080. 3,210 ............. : 3,380 .... . S,680 ....... 6,210 

NOTE: Traffic volumes 1hown include automobile traffic only on the 

Alternative study alignments. 
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Exhibit 11-2 

AUTOMOBILE TRAFFIC VOLUME CHANGE FROM BASE (ALT. #1) 
2010 

PERCENT CHANGES FROM BASE CASE 
A.11=.Z 6..11=.J AU.::.! ~ Alt=§ Al1=Z 

1 Iowa state line to IA 12 0.00 1.75 2.82 4.28 6.23 46.64 
2 IA 12 to E. Moville 0.00 3.01 4.75 7.29 9.98 51.51 
3 E. Moville to W. Correctionville 0.36 8.39 13.14 19.34 24.09 108.39 
4 CORRECTIONVILLE 0.80 10.76 17.13 26.29 32.67 137.05 
5 E. Correctionville to W Jct US 59 0.98 17.56 25.85 38.54 55.12 162.93 
6 W Jct US 59 to E Jct US 59 0.88 15.79 22.81 52.63 61.40 167.54 
7 E Jct US 59 to N. Early 0.66 29.14 41.06 85.43 99.34 260.26 
8 EARLY 0.34 19.80 33.11 43.69 51.88 138.91 
9 S. Early to W. Sac City 0.41 34.02 41.80 54.10 63.52 164.75 

10 SAC CITY 0.16 14.n 16.72 21.59 25.32 65.26 
11 E. Sac City to W. Lytton 0.41 30.71 44.81 56.43 66.39 168.88 - I 
12 Lytton 0.00 25.00 52.78 64.81 76.85 191.20 I 13 E. Lytton to W. Rockwell City 0.00 33.90 81.36 96.05 110.73 250.28 
14 ROCKWELL CITY 0.00 1.67 16.90 22.38 28.10 89.05 
15 E. Rockwell City to W. Moorland 0.00 2.60 24.54 32.71 41.26 133.46 
16 Moorland 0.00 1.84 25.98 32.02 38.06 102.89 
17 E. Moorland to US 169 0.50 4.52 61.31 69.85 84.92 212.06 

Weighted Average for the Corridor 0.22 11.36 22.39 31.87 39.00 118.35 

Exhibit 11-3 

AUTOMOBILE TRAFFIC CHANGE BETWEEN ALTERNATIVES 
2010 

PERCENT CHANGES FROM ALTERNATIVE TO ALTERNATIVE 
...1Jg_g_ ..l..!!LlL ~ 4 to 5 ~ ..JU2L /'._ 

1 Iowa state line to IA 12 0.00 1.75 1.05 1.42 1.87 38.04 
2 IA 12 to E. Moville 0.00 3.01 1.69 2.42 2.51 37.75 
3 E. Moville to W. Correctionville 0.36 8.00 4.38 5.48 3.98 67.94 
4 CORRECTIONVILLE 0.80 9.88 5.76 7.82 5.05 78.68 
5 E. Correctionville to W Jct US 59 0.98 16.43 7.05 10.08 11.97 69.50 
6 W Jct US 59 to E Jct US 59 0.88 14.78 6.06 24.29 5.75 65.76 
7 E Jct US 59 to ril. Early 0.66 28.29 9.23 31.46 7.50 80.73 I 
8 EARLY 0.34 19.39 11.11 7.95 5.70 57.30 

I 
9 S. Early to W. Sac City 0.41 33.47 5.81 8.67 6.12 61.90 

10 SAC CITY 0.16 14.59 1.70 4.17 3.07 31.87 
11 E. Sac City to W. Lytton 0.41 . 30.17 10.79 8.02 6.37 61.60 
12 Lytton 0.00 25.00 22.22 7.88 7.30 64.66 
13 E. Lytton to W. Rockwell City 0.00 33.90 35.44 8.10 7.49 66.22 
14 ROCKWELL CITY 0.00 1.67 14.99 4.68 4.67 47.58 
15 E. Rockwell City to W. Moorland 0.00 2.60 21.38 6.57 6.44 65.26 :I ' 16 Moorland 0.00 1.84 23.71 4.79 4.57 46.96 
17 E. Moorland to US 169 0.50 4.00 54.33 5.30 8.88 68.75 

Weighted Average for the Corridor 0.22 11.12 9.90 7.75 5.41 57.08 
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Alternative 3: Improved Two-Lane with Bypasses - The addition of bypasses 
around four communities shows a 11.36 percent increase in automobile traffic from 
the Base Case; this is a 11.12 percent increase from Alternative 2. The largest 
increment is near the center of corridor in the vicinity of the towns of Early and 
Sac City. This 11 + percent diversion is due to the reduced travel time and driver 
irritation of having to pass through the small communities. 

Alternative 4: New Alignment Two-Lane - This alternative is to build a new 
2-lane highway between Early and Fort Dodge. The traffic analyses suggest a 22.39 
percent increase in traffic from the Base Case and 9.90 percent over Alternative 3. 
The new alignment which would parallel existing U.S. 20 to the north from Early to 
Fort Dodge should divert traffic from other roads because of its straight alignment 
which avoids the jog around segment #8 in Early. Segments on the east end of the 
corridor show the largest increase in traffic due to the new alignment. 

Alternative 5: Four-Lane Arterial - This alternative comprises of a 4-lane 
highway all the way from Sioux City to Fort Dodge. Analyses suggest that this 
alternative will be more effective in diverting traffic than would the 2-lane 
option. The calculations suggest a 31.87 percent increase in automobile traffic 
compared to the Base Case, and growth of 7.75 percent compared with Alternative 4. 
This increase in traffic is due to the four lane alignment north of U.S. 20 from 
Early to Fort Dodge and the widening of the existing road from Sioux City to Early 
which provides ample capacity and a continuous passing opportunity along the 
corridor. 

It is also estimated that this four-lane alternative will divert some long 
distance traffic from Interstates 80 and 90. Approximately 90 automobiles per day 
are estimated to divert from the interstates to the study corridor if U.S. 20 were a 
4-lane at-grade highway. 

Alternative 6 Expressway - If U.S. 20 were an Expressway, the calculations 
suggest a very modest 5.41 percent increase in traffic compared with Alternative 5. 
This modest increase appears logical because Alternative 6 is still a 55 mph four
lane highway, although with partial access control. Alternative 6 is expected to 
divert only 135 autos per day from Interstates 80 and 90 to the study corridor. 

Alternative 7: Freeway - The 65 mph Freeway alternative is estimated to yield 
a 118.35 percent increase in corridor traffic compared with the Base Case. This is 
a 57.08 percent increase over the Expressway option (Alternative 6). Posted speeds 
on this Alternative are 65 mph and the Freeway would be built on an entirely new 
alignment from Sioux City to Fort Dodge. A very significant amount of automobile 
traffic (approximately 1,950 ADT) is estimated to divert from Interstates 80 and 90; 
this significant diversion is because of the higher travel speed limit assumption 
and because of the assumption in Alternative 7 that the 65 mph freeway is built 
across not only Iowa but also Illinois and part of Nebraska. -
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TRUCK TRAFFIC FORECASTS 

To forecast future truck volumes for the six improvement alternatives (Alterna
tives 2-7), the Base Case forecasts were segregated by truck type and trip type. 
The Base Case forecasts, presented in Chapter 9, were derived through the evaluation 
of the roadside travel surveys, and through the analysis of the 1976 to 1990 
trends. These trends were subdivided and analyzed for small and large trucks and 
for through, external-internal and internal-internal trips. The Base Case forecast 
annual growth rate is 2.98 percent for large trucks and 0.99 percent for small 
trucks. 

The six improvement alternatives were separated into two categories: two-lane 
alternatives and four-lane alternatives. Truck counts on 1-80 and 1-90 between 1978 
and 1990 indicate that 1-80 and 1-90 truck traffic increases at a different rate 
than that observed on U.S. 20. It is also suggested that a significant volume of 
the Interstate truck traffic could divert to a four-lane U.S. 20. For the two-lane 
improvement alternatives the same growth rates as used in the Base Case were used 
since the traffic composition is expected to remain the same. However, for the 
four-lane improvement alternatives, both small and large "through" trucks are 
expected to increase at a higher rate. The long term growth rate of 4.0 percent 
experienced on 1-80 was applied to small and large "through" truck traffic. The 
external-internal and internal-internal growth rates for small and large trucks 
remain the same as the Base Case, 0.99 and 2.98 percent respectively. 

To determine the magnitude of diversions to U.S. 20 would arise from the three 
improvement alternatives, traffic was again analyzed by truck and trip type. The 
U.S. 20 roadside surveys were used to analyze the regional truck traffic diversion 
potential to U.S. 20 based on county origin and destination pairs. In addition, for 
the four-lane improvement options the potential divertable truck traffic from 1-80 
and 1-90 was also incorporated into the analysis by investigating the interstate 
truck surveys. The same methodology described in Chapter 1 O was used to determine 
the divertable trips. 

Total truck ADT by alternative improvement by highway segment along the 
corridor, including traffic on the new alignment plus traffic on the existing road, 
is presented in Exhibit 11-4a. Truck traffic on the new U.S. 20 alignments only 
(Alternatives 3-7 only) is presented in Exhibit 11-4b. Total estimated truck ADT in 
2010 by alternative and by highway segment is shown for small and large trucks in 
Exhibits 11-5 and 11-6, respectively. The volume increase in truck traffic compared 
to the Base Case is presented in Exhibit 11-7, and the incremental change between 
alternatives is shown in Exhibit 11-8. 

Alternative 2: Improved Existing Facility - The relatively low cost improve
ments in Alternative 2 would be helpful; however, they would not appreciably raise 
average truck speed. Therefore, only modest time and cost savings would arise, 
resulting in very low truck diversion potential. No through trucks are expected to 
divert, and only 6 trucks with beginning and/or ending trips within the region are 
estimated to divert to U.S. 20, as detailed in Exhibit 11-9. These diversions would 
come from other county and state roads within the corridor region. 
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Exhibit 11-4a 

ESTIMA TED YEAR 2010 TOTAL DAILY TRUCK VOLUMES 

by HIGHWAY SEGMENT 

Two-Lane Alternatives Four-Lane Alternatives 

·y·_, • ...- Alt-1 Alt-2 Alt-3 Alt-4 Alt-5 Alt6 Alt-7 Sioux City .,J.-..,.,1 -- -- --.. fjL ________ 1,;.!~ 1,241 __ J,29Q __ J.~ __________ 2.140. 2.290 5,430 

·-----·--····-····-·-1 ·-~-.J,27'~ __ !.~ ___ 1,_~---------·· 2,211:) ___ ?!~---~!~-······ 

:1:: ::: 3 860 874 910 940 1,490 1,590 3,930 ill! t -··-····-··-···-····----·-----·········----·····--·--·······-·--·--···---·----·-········-········--·-········· --
.: 4 _________ ~.-~g-~ ~~~-~~--~~-~9. _______ ~! ?.~···-····~·870 4,500 

·. ,:,:, ---·------·- ___ .1,??IJ._J,2~. __ 1_,g~ __ J,~----------···2' 140 2,280 4,530 

~ ii:--=====--=".::-==:.~-=~=--~=~-::: 
489 51() __ 530 ___________ 790 

10 ..... ·--------····---··-··~-~t) ·517 540 560 ·-·--- -· 820 

860 2,350 

900 2,710 

Lytton f:ii ~~==::·:.:=:::::::::·---·----~~-- ~.:.:~~-----~~ -· ·············~~ .... 820. 2,470 
840 2,500 

Rockwell 
City 

.. 510 515 540 560 

600 609 630 

820 ...... 900 ······· 2,56Q 

Moortand ====: .: 11L_··-·----···- ........................ 100 .............. nQ 140._.no ···- __ J,1eo __ J,280 ... -.. ~.13() . 

:::1 :1, ll.-.:..... .. ----·-·····51 o ... __ .. 513 _______ sso _____ sso. ---··- ... eso ........ ~o __ 2.~19 
---i!·il!!l·· !!:i!J'. ·~::::lilif:iM: 

Fort Dodge NOTE: Traffic volumes 11hown Include traffic on new 

alignment plus traffic on existing roacl. 
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Exhibit 11-4b 

ESTIMATED YEAR 2010 TOTAL DAILY TRUCK VOLUMES· 

by HIGHWAY SEGMENT (ONLY ON ALTERNATIVE ALIGNMENTS) 

I 

Two-Lane Alternatives Four-Lane Alternatives 

Alt-1 Alt-2 Alt-3 Alt-4 Alt-5 Alt6 Alt-7 

'!fL: 3 860 874 910 940 1,490 1,590 3,1so __ 

Correctklnvil~ ~li _!!: 4-----~------=- 1:0!Q_~~:;~-----~ ,O~~--.;~;-_--~---~-:----~~~--:-.-;_,~~- ---~,2~----
_______ 1,_cno __ 1,og~ ____ 1A?.!Q__J_,11.9. _____ J_.J60 J_,890 4,130 

;1 · ---~ 1,236_1,21!p_1,330 

::, r 1 580 se8 61 o 630 1,020 1, 1 oo 2,320 

Ea~ I: !j:i: ~-----=~:::-.= 76_9._=~--;~-~:;~-----~~~~~:::~~--=-;.~~~-._-.::_;- 2.260 

!iii :; 9--------------------------------~-Q_-~_!L _____ ~-- -~Q ______________________ J4Q ______ J~------?.,26Q_ 
sac City ·· ·· 10_________ ___________ .?..!Q ______ ?~r__ ~--?!.9.______ _ _ ___ ]!.9 ____ ~~Q __2,26() __ 

Lytton ·:::: 
1 ~i·=~:~~::=~:~-:~-..::==~=:~~-~--.-:~~-----:g--~--------~:.m~·-_::i~-.-~---~:~:~ 

ff ~a ___ --·······- _ _010 __ 515 __ 54Q_soo ___ ... 760 __ 820 ........ 2.2!!0. 

Ro3'fyeli ______ ······-·-······--6:39._ 633 59Q__ 610 _______ !;J7'Q __ J,06Q _______ 2,470 

~\- _______ !19<> ___ _!!l9 __ 6:!L eoo . __ 9'1Q._ ... !.P.30 _2.49() __ 

Moorland ::::: · 16 __________________ J'.QQ ______ 1'.1_0 ____ ]4Q ____ _72Q __________ J, 130 ___ .l,2_10 ____ 2,930 __ 

__ -il:ri!!!!;::::~::~, -~;;li:lll:r------------------------s.10 ____ 513 ______ 530 _______ 550 ______ ----~30 ____ J~oo. ___ 2._1 so __ _ 

Fort Dodge NOTE: Traffic volumes shown include traffic only on 

the new Alternative atudy alignments. 
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EXhibit 11-5 

ESTIMATED DAILY SMALL TRUCK VOLUMES by HIGHWAY SEGMENT 

2010 

Two-Lane Alternatives Four-Lane Alternatives 

Sioux City Alt-1 Alt-2 Alt-3 Alt-4 

310 315 330 350 520 560 970 ·--- -·------·--···---···-······---·----·········--···-·······-···-···---···-----

280 288 300 320 480 510 890 

160 162 170 180 260 280 500 

Correctionville 250 251 260 280 410 440 

Rockwell 
City 

250 253 260 280 420 450 780 

240 245 250 260 400 420 730 

~ \[-~=-,: ~~~ -~: -=-= 
:1U ~0-=-=:::~:::~:_:-:::::~_-=::-.:=--·--~~-:~-==;_:=~~··:·:~:-·=-::::~·:::=~:~·-·--~~- ~: 
]!!j: ::_ tL ____ ···-----··-···----J® __ J§_1 __ J7Q _____ ,_B0 .... --·-··-····· .. ·····---25Q... ____ .. ?.ZQ ___ ...... 490 
: . 12_____________ _ ______ J_?.Q __ 1_?.!__ ____ J.7'Q_. __ .... J _BQ_ ....... _____ .. _____ ?.6.9 .... -.. -?.~Q ... _ ....... S20 

.J~Q ____ J~t ___ 200 210 190 320 . seq 

1 BQ____ 2QQ____ _ .. 2~Q. 310 550 ........... ,,,_,,, ... -.. -...... _,,, ........ . 

120 123 130 140 190 210 450 

. 27-Q ____ ,.--~---- ·- 1??9 ..... 
__ J~_· :1~1 ___ _130_ ... _J4.Q ___ .. _______ ?..OQ ___ ~?.?.Q __ ,,_·410 

Fort Dodge 
NOTE: Traffic volumes shown include traffic on new 

alignment plus traffic on existing road. 
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Exhibit 11-6 

ESTIMA TED DAILY LARGE TRUCK VOLUMES by HIGHWAY SEGMENT 

2010 

Two-Lane Altematives Four-Lane Altematives 

-··' 

C 
~.->:-,J"Y"-Sioux ity ~-:-:-:-: 

Alt-5 Alt6 Alt-7 

. f·/: 920 92e Geo ggo 1,e20 . · .. ~-.· --·--···--··· ....... ,_,, __ ,_,, ______ ,, ___ .... - ........... -.-.... .. ................. .. .... ----·--·-·-"""" .. .. 1,730 4,4e0 

Movllk> ii L -----~~-~--·-·~ .. !~---.1.·~--------- .. ~ .. !.?~ 1,850 4,760 

:::: :;. 

Correctionville 

illl llli __ ,, ____ ............... _ ................................... 1_ .. oo .. _ .. _ .. _ ......... --.-1_ ... 1 .... 2 ....................... 1 .... 40 1eo 

•. 4 .. ·············----·········-···· ...... !~ .............. .......... !!..~-···-··-······~·········· .. ?' 

1.230 1,310 3,430 

1,340 3,730 1,430 

,., 111·15., __ ,_, _____ ····----·-·~~··· -~·----··810 
ii' :I Holstein 

830 1,340 
···--··-···-·····-·-···-·- .................. -······· .. 

1,440 3,720 

;so ggo 1,030 1,070 1,740 1,860 3,800 

500 504 520 540 ago g50 2,150 

e1o e15 &40 eeo 1,040 1,110 2,330 

360 368 380 400 eoo 850 1,eao 

280 280 2g() 300 460 500 1.eao 

310 312 320 330 ............. 500 . .. ..... 550 1.eao 
340 510 550 1,eao 

530 580 . . . . 1,;ao 

450 452 480 480 1eo 820 2,1go .......................... -...... 

480 o48e 500 520 810 ago 2.270 

··························--····-··-···-·-··········-······ 
530 538 5eo ..... ... 580 g10_ ggo 2,e10 ....... ... .. .. . ........ 

.. . ... ·-·-···-··c .. 380 ..... 382 ...... 400. ····· ~10. . .....•........ e30 eeo ..... 1,ge() 

Fort Dodge 
NOTE: Traffic volumes shown Include traffic on new 

alignment plus traffic on existing road. 
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Exhibit 11 - 7 
TOTAL IBUCK TRAFFIC VOLUME CHANGE FROM BASE (ALT.#1) 

2010 . 

VOLUME CHANGES FROM BASECASE 
Alt-2 Alt-3 Alt-4 Alt-5 Alt-6 Alt-7 

1 Iowa state line to IA 12 11 60 110 910 1,060 4,200 
2 IA 12 to E. Moville 18 70 120 950 1,100 4,390 
3 E. Moville to W. Correctionville 14 50 80 630 730 3,070 
4 CORRECTIONVILLE 14 50 100 740 860 3,490 
5 E. Correctionville to W Jct US 59 16 60 100 750 880 3,490 
6 W Jct US 59 to E Jct US 59 15 60 110 920 1,060 3,310 
7 E Jct US 59 to N. Early 8 30 50 440 520 1,920 
8 EARLY 9 40 70 510 600 2,090 
9 S. Early to W. Sac City 9 30 50 310 380 1,870 

10 SAC CITY 7 30 50 310 390 2,200 
11 E. Sac City to W. Lytton 3 20 40 280 350 2,000 
12 Lytton 3 20 40 290 360 2,020 
13 E. Lytton to W. Rockwell City 5 30 50 310 390 2,050 
14 ROCKWELL CITY 3 30 50 410 500 2,110 
15 E. Rockwell City to W. Moorland 9 30 60 0 500 2,120 
16 Moorland 10 40 70 480 580 2,430 
17 E. Moorland to US 169 3 20 40 320 390 1,860 

Weighted Average for the Corridor 5 40 70 535 640 2,675 

Exhibit 11-8 
TOTAL IBUCK TRAFFIC VOLUME CHANGE BETWEEN ALTERNATIVES 

2010 

VOLUME CHANGES FROM ALTERNATIVE TO ALTERNATIVE 
1to2 2to 3 3to 4 4to 5 5 to 6 6to 7 

1 Iowa state line to IA 12 11 49 50 800 150 3,140 
2 IA 12 to E. Moville 18 52 50 830 150 3,290 
3 E. Moville to W. Correctionville 14 36 30 550 100 2,340 
4 CORRECTIONVILLE 14 36 50 640 120 2,630 
5 E. Correctionville to W Jct US 59 16 44 40 650 130 2,610 
6 W Jct US 59 to E Jct US 59 15 45 50 810 140 2,250 
7 E Jct US 59 to N. Early 8 22 20 390 80 1,400 
8 EARLY 9 31 30 440 90 1,490 
9 S. Early to W. Sac City 9 21 20 260 70 1,490 

10 SAC CITY 7 23 20 260 80 1,810 
11 E. Sac City to W. Lytton 3 17 20 240 70 1,650 
12 Lytton 3 17 20 250 70 1,660 
13 E. Lytton to W. Rockwell City 5 25 20 260 80 1,660 
14 ROCKWELL CITY 3 27 20 360 90 1,610 
15 E. Rockwell City to W. Moorland 9 21 30 340 100 1,620 
16 Moorland 10 30 30 410 100 1,850 
17 E. Moorland to US 169 3 17 20 280 70 1,470 

Weighted Average for the Corridor 5 35 30 465 105 2,035 

Traffic Forecasts: Each Alternative 11-11 



TRUCK 
TYPE 

Small 
Large 
TOTAL 

Exhibit 11-9 
ESTIMATED CHANGE IN DAILY TRUCK TRIPS vs. BASE CASE 

Alternative 2 
1990 

EXTERNAL- INTERNAL- TOTAL 
THROUGH INTERNAL INTERNAL ~ PERCENT 

0 1 1 2 1.4% 
_Q ____g ____g ~ 1.2% 

0 3 3 6 1.3% 

Alternative 3: Improved Two-Lane with Bypasses - Building bypasses around four 
communities in addition to the passing lanes and turning lanes of Alternative 2 
would still yield only a small change in average daily truck volumes on U.S. 20. 
Driving time would only be reduced slightly, and would not be great enough to 
attract many trucks from other routes. Nevertheless, the increased 24 total trips 
versus the Base Case is significant versus the small increase of only 6 total trips 
in Alternative 2. Total anticipated change in truck volumes if bypasses are built 
is presented in Exhibit 11-10. 

TRUCK 
TYPE 

Small 
Large 
TOTAL 

Exhibit 11-10 
ESTIMATED CHANGE IN DAILY TRUCK TRIPS vs. BASE CASE 

Alternative 3 

THROUGH 

1 
____g 

3 

1990 

EXTERNAL- INTERNAL- TOTAL 
INTERNAL INTERNAL NO. PERCENT 

2 
-2 

9 

3 
~ 

12 

6 
_ill 

24 

4.3% 
5.5% 
5.2% 

Alternative 4: New Alignment Two-Lane with Bypasses - The new alignment would· 
further reduce the traffic impediments around Early as well as completely bypassing 
Sac City, Lytton and Rockwell City. The effect of doing so would provide a much 
more direct route from Sioux City and Early to Fort Dodge. This improvement would 
logically attract more traffic than simply constructing bypasses since the reduced 
mileage and speed changes would in turn decrease travel times. The improvement would 
make U.S. 20 more attractive to not only local users, but to more long distance 
drivers traveling to Sioux City from Dubuque or further East. Total estimated daily 
truck traffic diversions compared to the Base Case by truck type and trip type are 
presented in Exhibit 11-11. 

Traffic Forecasts: Each Alternative 11-12 i 
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TRUCK 
TYPE 

Small 
Large 
TOTAL 

Exhibit 11-11 
ESTIMATED CHANGE IN DAILY TRUCK TRIPS vs. BASE CASE 

Alternative 4 
1990 

EXTERNAL- INTERNAL- TOTAL 
THROUGH INTERNAL INTERNAL NO. PERCENT 

4 6 6 16 11.6% 
__§ _1Q _jg ---26. 8.5% 

10 16 18 44 9.4% 

Alternative 5: Four-Lane Arterial - A more significant change in truck volumes 
would be expected if U.S 20 were upgraded to a four-lane highway. Three changes 
could occur: trucks that currently might be avoiding U.S. 20 in favor of county 
roads would divert back to U.S. 20; a number of trucks now using 1-80 and 1-90 could 
divert to U.S. 20; and, an improved U.S. 20 could stimulate new truck traffic 
through the attraction of new business. 

Analysis of existing U.S. 20 origin and destination pairs indicates that ne~rly 
9 percent of regional truck traffic from Highways SR 3, SR 7, SR 175, U.S. 30, SR 
141, U.S. 75 and SR 3 could potentially divert if U.S. 20 was a four-lane highway. 
This local area traffic diversion would represent 210 of the total 300 divertable 
trips, listed in Exhibit 11-12. The other 90 generated truck trips are attributable 
to the 1-80 and 1-90 traffic diversion. 

TRUCK 
TYPE 

Small 
Large 
TOTAL 

Exhibit 11-12 
ESTIMATED CHANGE IN DAILY TRUCK TRIPS vs. BASE CASE 

Alternative 5 

THROUGH 

10 
___oo 

100 

1990 

EXTERNAL- INTERNAL- TOTAL 
INTERNAL INTERNAL NO. PERCENT 

34 
_1§ 

110 

45 
___§ 

90 

89 
_gii 

300 

64.5% 
64.3% 
64.4% 

Alternative 6 Expressway - The total truck volumes for Alternative· 6 shown in 
Exhibit 11-13 represent only slight changes from those of Alternative 5 since the 
Expressway speed limit would remain at 55 mph. Hence, no noteable time or cost 
savings would be expected compared with Alternative 5. The estimated potential 
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divertable truck traffic from other county and state roads within the region is 226 
trips per day. The other 105 generated trips would arise from 1-80 and 1-90 
diversions, the majority of which are through trips. 

TRUCK 
TYPE 

Small 
Large 
TOTAL 

Exhibit 11-13 
ESTIMATED CHANGE IN DAILY TRUCK TRIPS vs. BASE CASE 

Alternative 6 

THROUGH 

12 
__11g 

124 

1990 

EXTERNAL- INTERNAL- TOTAL 
INTERNAL INTERNAL NO. PERCENT 

36 
__lQ 

112 

40 
~ 

95 

88 
243 
331 

63.8% 
74.1% 
71.0% 

Alternative 7 Freeway - By far the most dramatic effect on the U.S. 20 
corridor truck traffic would be if a 65 mph freeway were built. As detailed in 
Chapter 10, the total potential divertable truck traffic from 1-80 and 1-90 alone 
would be 1,028 trips per day. This, combined with the 319 regional area truck 
diversion, would mean a total potential of 1,278 additional truck trips in the U.S. 
20 corridor. This is an increase of 289.1 percent compared to th.e Base Case. The 
estimated breakdown of truck trips by truck type is presented in Exhibit 11-14 . 

. Exhibit 11-14 
ESTIMATED CHANGE IN DAILY TRUCK TRIPS vs. BASE CASE 

Alternative 7 

TRUCK 
TYPE 

Small 
Large 
TOTAL 

THROUGH 

113 
883 
996 

EXTERNAL· 
INTERNAL 

46 
179 
225 

TOTAL TRAFFIC FORECASTS 

1990 

INTERNAL- TOTAL 
INTERNAL NO. PERCENT 

51 210 152.2% 
~ 1,127 343.6% 

116 1,337 286.9% 

The composite estimated automobile and truck daily volume estimates for each 
alternative in the years 1990 and 201 O are listed by highway segment in Exhibits 
11-15 and 11-16. The estimates are for the traffic volumes only on the Alternative 
study alignments. 
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Exhibit 11-15 

ESTIMATED YEAR 1990 TOTAL DAI LY TRAFFIC VOLUMES 

by HIGHWAY SEGMENT (ONLY ON ALTERNATIVE ALIGNMENTS) 

Two-Lane Altematlve1 Four-Lane Alternetlvn 

Sioux City ~~r(-··' Att-1 Att-2 Att-3 AJt-4 AJt-e AJt-s Att-7 

.· "j}, ...................... ~ •. ~ ...... ~ •. ~ ... .1.Q,.OIO ... .lPAl.@ ......... J.0.120 ....... l.0.9.00 ........ .lO.,, .. ~ ................. . 
. ·.· ·: ::t.: ... 

I I 2 ........................ B..5J..Q ...... B..@. .... ..!M!~!.. .. ..!>!l9.!!. ............ 7.360 ......... z.s10 ........... a.aoo ................ .. 
Moville :::. •• 

:::: :: 

:.,!II: 3 ........................ ~!.~ ...••. ~1.~ •••••• ~ •• ?® ....... ~~ ............ ~ •. ~~.0 .......... ~.~0. ........... ~ •. ~.?.0 .................. . 
Correctionville .. ·•. 4 ........................ S.~ ...... S.~ ...... S.~~ ....... ~~ ............ ~,.~gq .......... ~~®. ........... ~ .. ~ .................. . 

11:1 5. ....................... Z.11.Q ...... Z.1®. ...... Z.l.?.O ...... Z~ ............ ~A®. .......... ~.MO. ........... ~ .. ~ .................. . 
=:~= Holstein 

·:::: , i . .. ..................... :\!'!'l ... :\?f:l'l ...... '!.f!'ll! ..... ;1,J..lll1 .......... A.1ao ......... •MOO ........... M.1.Q ................ . 

E~ 1111 :············:::::::::::~·:::::::·~·:::::::::::::::::~:::::::::::::::::::::::::::::::··::::::::·::::::··::::::::· 
:::: :i: 9 .............................. Z.?.4.0. ...... Z.?.®. ..... J,.~ ..... JAl.@ ............. Z.@.9. ......... Z.~ ............ ~1.!.~ ................. . 
.. .. 10 ............................ ~!~~ ...... ~!~!.Q .... .J.!.?J.9. .... .J1.~ ............. ?..?.®. ......... Z.1@ ............ 1!.~~ .. 9. ................. . 
:::: :: 1.l ............................ 2.2l0. ..... 2.2® ...... 2..620 ...... 2.0Q0 ............. ?..;}.40. ......... Z.~ ............ ?.W.9. ................. . 

1.2 ............................ ?..01.0. ...... ?..~ ...... Z.4®. ...... Z.?.~0 ............ 2.5.50 ......... 2.100 ............ ~ •. ?.~ ................ . 

f''':•.-' ·~.3 ............................. .l . .7.00 ..... .l . .11.0 ...... 2.l.00 ...... 2.~ ............. 2..600 .......... ~UO.O ........... ~ .. ~®. ................. . 
·::: ·::: 

Ro~ell · 1.4 .............................. 3 •. 6.S.0 ...... 3 • .7.00 ...... 2.220 ...... 2.1.60 ............. 3,.1.20 .......... 3,.350 ........... 5.690 ................. . 

~~ ............................. :\"1.9 ...... '1.~1.9 ..... l\!!lll1 ...... :\~"!> ............ Z!l00 ........... '1.ITT.Q .......... li.?1.9 ............... . 

Moorland •=•= l6 ....................... 3.200. ...... 3.200 ...... 3 •. 31.0 ...... 3.2a0 ............ 3,B60 .......... 3,890 ........... 6.290 ................. . 
r:: ::: 1.7: .. ,,. ................. 2.l.30 ..... 2.l.40 ..... 2.220 ...... 3.170 ............. 3.450 .......... 3 • .7.30 ........... 6 • .1.4.0 .................. . 

--....-oi!···~·t:::::::i: 

Fort Dodge NOTE: Traffic volumes shown Include automobile B11d trooktnJ!fio 
on the AltemBlive study 81/gnments. 
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Exhibit 11 ·16 

ESTIMATED YEAR 2010TOTAL DAILY TRAFFIC VOLUMES 

by HIGHWAY SEGMENT (ONLY ON ALTERNATIVE ALIGNMENTS) 

Two-Lane Alternlltlvn Four-L.,• Alternd.IH 

Sioux City ~~._, .. -··' Alt-1 Alt-2 Alt-3 Alt-4 AJt.e AJt.e Alt-7 

.f::t .................... lJA~ .. J.~A~lP .... ll.,l.~ .. J.,.1.~ .......... .1.Z.~ ...... J.~ •. ?.00 ...... J.~1~ .. 

! l 2 ..... : ............... ...?,fil .. J,§!!!1. ... ..I,!!;!Q ...... !.,.~ ............. 8.980 ....•.... .Q300 ....... 12.!l!IQ .. 
Moville ::: 

::: ·. 

::: ! 3 ........................ ~~ ...... ~~ ...... ~.~ ...... ~\~ ............. ~ • .?.®-.......... 4 •. ~ .......... ~~1.9. .. 
Correctionville !ii} 4 ........................ ;~ ...... ~~ ...... ~.~ ...... ;~ ............ ~,.~:rn .......... 1r.~ .......... ~!~ .. 

! I silOistiiiii ........ ;!.!1!!!! ..... \l.J.®-..... M!l!! ...... ;i.m ............ ~.ooo ......... li.1110 .......... ~~ .. : i . . ...................... ;!.!;!!!/ ...... l!.~!L .. :!, !!!l!! ...... :!,1.;!!L ......... li. !!20 .......... li..00!! .......... ~ !!<'!. 

Eady 1 :-· ··: ::: :~::: :::::.:~ :: .::: :~::::: 
:::, :: 9 .............................. Z.~ ...... Z~ ...... Z~ ...... z.~:rn ............ .?..~ .......... ~.?.1.9. ......... :P.~ .. 
.. 10 ............................ ~1.~!.Q ...... ~ .. ~ ...... ~~ ...... ~.~-·-····· .. ···~.1.00 ......... ~.~-· .. -· ... !. .. ?®. .. 
J :: 11 ............................ 2..aa.o ...... 2..6.9.o. ...... 31~ ...... 2..7.0.0 ............. 3.21.0 ....... , . .3,~ ......... "lA~ .. 

Lytton : 12 ............................ ZMQ ...... z~ ...... ~.!?.OO ...... ~.QQQ ............. 3..~ .......... 3.6.30 ......... "lA1.00 .. 

rt :.~ .............................. 2.211!L ... 2.2!l!L .. .2.lll0 ...... 3.3ll0. ............ 3.900 .......... 4,220 ......... a..tao. 

1.1 ............................. A6.30 ....... 4,6.3Q ...... 3 • .l.Q0 ...... 3A7..60 ............ .!J.350 ........... 4,680 ......... 8 •. 6W. Rockwell · 
City 

~s .............................. :1..~ ...... a.:!!1!! ...... ;i.:ll!!l. ...... ;i..•tQ ............. :1.ng .......... "-'~ ......... 11.;!:lQ 

Moorland :;::. 1.6 ........................ 4 •. 51.0 ..... .!t.520 ...... §A620 ..... ..4 •. 500 ............. S.220 .......... 5.5.40 ......... 9.720 .. 

__ ... :iiii:l!!!I:: ~.7 .. <'"""'"""'""'2..500 .. , ... 2..51.0 ..... ,2..61.0 ... .,.,3.160.,,,,,,, .. ,,.4,21.0., . ., 0 ,,.,4.580 ... , .. : .. eA3.7.0 .. 
... t:i:i:i:::::~ 

Fort Dodge NOTE: Tf'Bffio volumes shown lnolude eutomoblle and truok tl8fflo 

on the NtemBlive study ellgnments. 
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Average daily traffic volumes by vehicle type on 1-80 for selected years were 
compiled to measure the relative use and traffic type on U.S. 20 if the freeway 
alternative, Alternative 7, was selected. The average ADT volumes for a rural 
portion of 1-80 were used for comparison. This rural portion comprises the segments 
between the 1-80/1-680 interchange in Western Iowa and the Adair-Madison County line 
to the East. The volumes were compiled for a series of years, which dramatizes the 
increased share of truck traffic relative to automobiles. These volumes and 
percentages for both 1-80 and U.S. 20 Alternative 7 are presented in Exhibit 11-17. 
The exhibit demonstrates that even though the estimated truck volumes on the U.S. 20 
Alternative 7 alignment comprise a large share of total traffic at 26.7 percent, 
this share is still modest when compared with the truck volume percentages on 1-80. 

1976 
Volume Per. 

Exhibit 11-17 
TRAFFIC COMPARISON OF RURAL 1-80 and 

ALTERNATE 7 STUDY ALIGNMENT 

Interstate 80 
1980 1984 1990 

Volume Per. Volume Per. Volume Per. 

U.S. 20 
Alt 7 1990 

Volume(1). Per. 

Trucks 3,014 26.3% 3,322 33.2% 3,916 34.3% 5,231 36.3% 1,665 27.8% 
Autos 8,446 73.7% 6,698 66.8% 7,494 65.7% 9,199 63.7% 4,325 72.2% 

Total 11,460 100% 10,020 100% 11,410 100% 14,430 100% 5,990 100% 

(1) Volume includes weighted Truck plus Automobile ADT only on the Alternative 7 study alignment 
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Chapter 12 
SCREENING TO THREE CANDIDATE ALTERNATIVES 

Chapters 7 through 11 comprised an evaluation of seven different U.S. 20 
improvement alternatives ranging from do nothing (Alt. No. 1 Base Case) to a 4-lane 
freeway (Alt. No. 7 65 mph Freeway). For each the study estimated capital and 
maintenance costs, estimated traffic that might use each alternative, and reviewed 
agriculture, cost effectiveness, and other factors. 

Based on those analyses, the study concluded that certain of the seven improve
ment alternatives, based on the work conducted through Chapter 11, may be superior 
to the other alternatives. Therefore, the seven improvements were subjected to a 
"screening analysis,· intended to select the three or four best candidate 
improvements. Those candidate improvements would then be subjected to the more 
detailed economic feasibility analysis. 

SCREENING CRITERIA 

At this stage in the study (prior to the economic feasibility analysis) the 
screening of the alternatives is based only on evidence and analyses compiled 
through Chapter 11. The criteria available at this intermediate stage included the 
following: 

Screening Criteria 

Miles of new highway involved 
Construction cost 
Average traffic density 
Capacity compared with estimated traffic use 
Average travel speed 
Cost effectiveness 
Safety 
Environmental issues 
Agricultural issues 
Other states implications 
Four-lane phasing opportunity 

SCREENING CRITERIA COMPARISONS 

Application of these screening criteria to the set of improvement · alternatives 
suggested the following. 

Miles of New Highway - The various alternatives involve a range of new 
construction, from no new highway (only passing and turning lanes in Alternative 2) 
to an entirely new highway (Alternative 7 freeway). The estimated lane miles 
associated with each alternative are summarized in Exhibit 12-1. 

Screening To Three Candidate Alternatives 12-1 
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Exhibit 12-1 
NEW LANE MILES OF HIGHWAY CONSTRUCTION 

ALTERNATIVE PAVED OTHER(a) 

2 Improved 2-L.ane 
3 With Bypasses 
4 New 2-L.ane 
5 4-L.ane Arterial 
6 55 mph Expressway 
7 Freeway 

(a) Frontage roads, etc. Estimates are approximate. 

11.4 
70.2 

114.0 
284.3 
296.8 
471.8 

0 
0 
0 
0 

30 
218 

More lane-miles are not necessarily better or worse than fewer new lane-miles, 
except that more lane-miles will increase annual road maintenance costs to the 
highway agency. 

Construction Cost - The Alternative #1: Base Case, is, in this study's terms, 
a given. Alternatives 2-7 are then compared with this Base Case. The capital cost 
estimates are summarized in Exhibit 12-2. Alternatives 3 through 6 are most 
efficient in terms of cost per new paved lane-mile. 

ALTERNATIVE 

2 Improved 2-L.ane 
3 With Bypasses 
4 New 2-L.ane 
5 4-l.ane Arterial 

Exhibit 12-2 
CONSTRUCTION COST ESTIMATES 

CONSTRUCTION COST PER 
COST LANE-MILE 

($Million) ($Million) 

$12.15 $1.07 
45.59 .65 
68.19 .60 

159.82 .56 
6 55 mph Expressway 175.99 .59 
7 Freeway 341.27 .72 

Average Traffic Density - The refined traffic forecasts for each alternative 
indicate the amount of traffic that is expected to use each U.S. 20 alternative. 
From that, daily vehicle miles of travel (VMT), average daily traffic (ADT), and the 
daily number of vehicles diverted (trucks and cars) are calculated. Exhibit 12-3 
summarizes the traffic density for each alternative. 

Traffic Capacity - Traffic capacity is a measure of the ability of a highway 
to accommodate travel volumes. As indicated in Chapter 5, existing U.S. 20, from a 
capacity standpoint, provides an adequate level of service throughout the length of 
the section being studied (Sioux City to Ft. Dodge). None of the study sections 
fall below Level of Service "C;" of the 17 highway segments, 6 currently have Level 
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of Service ·A·, 10 have Level of Service "B-, and one has Level of Service ·c·. 
This is indicative of reasonably high quality traffic conditions, and no significant 
congestion problems. 

(a) 

(b) 

Exhibit 12-3 
ESTIMATED TRAFFIC DENSITY 

(Year 2010) 

AVERAGE 
DAILY 

IMPROVEMENT DAILY AVmAGE ADT 
corridor u.s.20Cb) 

VEHICLES 
ALTERNATIVE VMT DIVERTED 

1 
2 
3 
4 
5 
6 
7 

(Thousand) 

Base Case 465 3,918 3,918 0 
Improved 2-Lane 467 3,935 3,935 17 
With Bypasses 557 4,318 4,037 400 
New2-Lane 566 4,697 4,232 779 
4-Lane Arterial 660 5,464 4,999 1,546 
55 mph Expressway 699 5,791 5,348 1,873 
Freeway 1, 171 10,340 8,862 6,422 

On existing U.S. 20 plus on new alignment segment of each improvement 
alternative 
On the single highway comprising each improvement alternative (excludes the 
existing U.S. 20 segments where the improvement alternative is on new 
alignment) 

SOURCE: Wilbur Smith Associates 

For purposes of these evaluations, the impact on the capacity of the different 
alternatives is judged to be as follows: 

Alternative 

2: Improved Existing Facility - Widening of shoulders and the addition of 
passing lanes will only modestly increase capacity. Provision of turning 
lanes at major intersections would add capacity at these locations, but 
these intersections do not, at present, constitute a capacity problem. 

3: Improved Existing Facility with Bypasses - Traffic and traffic signals in 
the communities along U.S. 20 constitute a constriction of capacity. 
Bypasses would eliminate these constrictions so long as U.S. 20 traffic is 
given priority at intersections with other highways. 

4: New 2-Lane - A new alignment east from Early would create a second 
parallel highway on the east end of the corridor which would more than 
double the capacity on the east end by adding the ability of the two 
parallel highways combined to handle a total of 12,000 vehicles per day. 
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5: 4-Lane Arterial - A 4-lane highway, even at-grade, would create a great 
deal of traffic capacity in the corridor. With a capacity of 20,000 and 
average ADT of about 4,300 in the year 2010, excess capacity would exist 
(volume/capacity ratio of .21). 

6: 55 mph Expressway - Construction of a standard expressway would create a 
capacity of 25,000 vehicles per day, and estimated year 2010 ADT of more 
than 5,300. Excess capacity would exist (volume/capacity ratio in year 2010 
of .21). 

7: Freeway - With a capacity of 50,000 to 75,000, and estimated ADT of about 
9,000, the freeway alternative has even more excess capacity (year 2010 
volume/capacity ratio of .12-.18) and therefore, would not be a cost 
effective solution in this corridor. 

Average Travel Speeds - Speeds on highways are influenced by a number of 
factors including posted speed limits, alignment constrictions, passing opportuni
ties, traffic, and other factors. The quality of travel is influenced by both the 
average overall speed and the extent to which changes in speed are imposed upon the 
road user. Exhibit 12.4 summarizes the travel times for each alternative. The 
improvement alternatives would affect estimated travel speeds as follows: 

Alternative 
2: Improved Existing Facility - Provision of passing lanes and turning lanes 

would improve speeds and would reduce driver frustration. Passing lanes 
break up platoons of vehicles caused by slow-moving vehicles and these 
benefits can extend 2 to 5 miles downstream. Average corridor speed for 
this option is estimated to increase less than 1 mph (.2 mph) compared with 
the Base Case. 

3: Improved Existing Facility with Bypasses - Improvements in travel speed 
would result from the elimination of conflicts with traffic inside 
communities and the reduction or elimination of traffic signals and stop 
signs. Average speed in the corridor is estimated to only increase by 1.3 
mph compared with the Base Case. 

4: New 2-Lane - A new 2-lane highway east from Early would both reduce trip 
distance and increase average speed, by 5.1 mph compared with the Base 
Case. 

5-7: 4-Lane Alternatives - Each 4-lane option would create "free flow" speeds, 
with resultant speeds inhibited principally by the posted speed limits. 
Compared with the Base Case, the following average increases in speed are 
estimated for the 4-lane alternatives: Alt. 5: 8.9 mph; Alt. 6: 11 mph; 
Alt. 7: 16 mph. 
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ALTERNATIVE 

1 Base Case 
2 Improved 2-Lane 
3 With Bypasses 
4 New2-Lane 
5 4-Lane Arterial 

Exhibit 12-4 
ESTIMATED TRAVEL TIME 

End to End, Sioux City to Moorland 

6 55 mph Expressway 
7 Freeway 

TRAVEL TIME 
(Hours) 

2.43 
2.42 
2.35 
2.13 
1.99 
1.92 
1.74 

Cost Effectiveness - This study estimated how much the improvements will cost, 
and how much traffic is expected to use each alternative. Comparing these 
statistics, the Exhibit 12-5 cost effectiveness indicators are estimated. 

ALTERNATIVE 

2 Improved 2-Lane 
3 With Bypasses 
4 New2-Lane 
5 4-Lane Arterial 
6 55 mph Expressway 
7 Freeway 

Exhibit 12-5 
CAPITAL COST EFFECTIVENESS 

COST PER 
PAVED 

LANE-MILE 
($Million) 

$1.07 
.65 
.60 
.56 
.59 
.72 

COST PER 
2010 DAILY 

DIVERTED VEHICLE 
($ Million) 

$.71 
.11 
.09 
.10 
.09 
.05 

COST PER 
2010ADT 
($ Thousand) 

$3.09 
10.56 
14.52 
29.25 
30.39 
33.00 

Safety - Safety is a matter of considerable concern to people who live in the 
corridor and those who use U.S. 20. Chapter 4 found that, on three segments, 
accident rates on U.S. 20 exeeded the average rate for Iowa's Commercial and 
Industrial Network. One potential benefit of an improved U.S. 20 would be to create 
a safer facility and reduce the potential for accidents. With regard to the various 
alternative improvements, the following points are relevant to this screening 
process: 

Alternative 

2: Improved Existing Facility - Widening of shoulders would reduce the 
potential for accidents. Provision of passing lanes would reduce driver 
frustration which results in risk-taking when following slow-moving 
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vehicles. Passing lanes would provide for safer passing operations by 
reducing the threat of meeting an oncoming vehicle. Periodic passing and 
turning lanes, however, would not totally alleviate the problem. 

3: Improved Existing Facility with Bypasses - Through traffic, particularly 
large trucks, are of concern within towns. By putting through traffic on a 
bypass, travel within towns in the corridor would be safer. 

4: New 2-Lane - A new alignment east of Early would in effect accomplish the 
same thing as the town bypasses. 

5: 4-Lane Arterial - Four-lane highways tend to be safer than two-lane 
highways.· This is due in part to passing opportunities which do not require 
entering the opposing traffic lane, plus the wider maneuvering area on 
four-lane facilities. · 

6: 55 mph Expressway - The addition of interchanges would reduce the amount 
of at-grade cross traffic, which should result in a safer highway. 

7: Freeway - Control of access eliminates the potential for accidents caused 
by vehicles entering or leaving a roadway from driveways, access roads or 
other places. The freeway alternative is the safest of the alternatives 
being considered. 

At this stage in the screening process, only generalized statements concerning 
traffic safety implications such as those stated above can be made about safety. 
Later iri Chapter 14 the safety implications of three of the candidate alternatives 
are analyzed in detail. 

Environmental Issues - This Study does not include site specific environmental 
assessments. Instead, the analysis is concerned with broad environmental issues and 
the impacts that different improvement alternatives might have. These are 
summarized as follows: 

Alternative 

2: Improved Existing Facility Very little environmental impact is 
anticipated due to the provision of passing lanes and turning lanes. 

3: Improved Existing Facility with Bypasses - Bypasses of the communities 
could encounter some environmentally sensitive areas. This is especially 
true at Correctionville and Sac City where the bypasses could encounter 
greenbelts, woodlands and wetlands. Indications are, however, that these 
can be overcome as long as care is taken in the alignment process. 

4: New 2-Lane - All of the alternatives that involve new alignment east of 
Early Will have to be planned to avoid the wetlands and other sensitive 
areas. The Kiowa Marsh area and associated wetlands are a particular 
constraint, and the alignment will need to be carefully selected to minimize 
the impact to this area. 
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5 and 6: Four Lane Options - These 4-lane alternatives make use of the 
existing U.S. 20 west of Early. Widening of that portion will require care, 
but is possible. East of Early it must . avoid the wetlands and other 
sensitive places described above for Alternative 4. 

7: Freeway - This alternative is entirely on new alignment. 
environmentally sensitive of all of the alternatives and 
natural resources, including wetlands, prairie, woodlands, 
agricultural land, may be significant. 

It is the most 
the impact on 
greenbelts and 

Agricultural Issues - The most potentially disruptive option for farms is 
Alternative 7: Freeway. This is because the freeway would cut through existing 
farmlands, taking an average width of 300 feet of right-of-way plus an additional 40 
acres at interchanges, from agriculture, totalling approximately 4,700 acres of farm 
land. 

Other States lmclications - The less costly alternatives (Alternatives 2, 3, 4 
and perhaps 5) could be built without significant consideration being given to 
impacts or projects in Illinois or Nebraska. The expressway option (Alternative 6), 
to be effective, would need a similar highway standard in Illinois, and the freeway 
option (Alternative 7) would need a 65 mph Freeway across Illinois, Iowa and 
Nebraska, to be effective. These are assumed in the analysis. 

Four-Lane Phasing Opportunities - Of long-range importance is the ultimate 
ability of any of the alternatives to be built to 4-lane standards in the future. 
All of the four-lane alternatives fit this goal (Alternatives 5, 6, 7) since they 
would be 4-lane at the outset. Alternative 4 involves a 2-lane highway, on 4-lane 
right-of-way, east from Early. Therefore, this Alternative is adaptable to the 
4-lane phasing criterion. Alternative 2 (passing lanes, turning lanes) would have 
modest phasing opportunity, and Alternative 3 (bypasses) would not be helpful in 
this regard because the circuitous nature of this Alternative east of Early would 
not be readily adaptable to ultimate widening to 4-lane. 

INTERMEDIATE SCREENING RESULTS 

Based on these comparisons, the study found that three of the alternatives could 
be eliminated from further consideration, and that three should be subjected to the 
more detailed economic analyses. The three selected for detailed analysis, plus the 
Base Case with which they are compared, are listed on Exhibit 12-6. 
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Exhibit 12-6 
INTERMEDIATE SCREENING RESULTS 

U.S. 20 Improvement Alternatives 

IMPROVEMENT ALTERNATIVE SCREENING CONCLUSION 
Eliminate Candidate 

From Consideration Alternatives 

1. Base Case 
2. Improved Two-Lane 
3. Improved Two-Lane With Bypasses 
4. New Alignment Two-Lane 
5. Four-Lane Arterial Highway 
6. Expressway 
7. Freeway 

Source: Wilbur Smith Associates 

x 

x 

x 

ALTERNATIVES ELIMINATED FROM DETAILED EVALUATION 

x 

x 
x 

x 

Three of the alternatives were eliminated from further study at this point · in 
the analysis: 

Alternative 2: 
Alternative 5: 
Alternative ·1: 

Improved Two-Lane Highway 
Four-Lane Arterial Highway 
Freeway 

These were eliminated because they do not meet the corridor's objectives as well as 
do those alternatives which are retained for further analyses. 

Alternative 2: Improved Two-Lane Highway - This alternative involves only the 
construction of passing lanes, turning lanes, widened shoulders in places and minor 
improvements through the towns. This alternative was deleted from further analysis 
because: 

• Such modest changes costing only $12.15 million do not attain the intent of 
the corridor project. Such changes, while appropriate if nothing else is 
done, are too modest. 

• Almost no traffic would divert due to these improvements, indicating poor 
cost effectiveness. 

• Such modest changes are somewhat beyond the ability of the economic models 
to develop credible or significant economic development benefits. If this 
option were selected, it would be for traffic flow reasons, not economic 
reasons. 
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• This alternative does not facilitate Mure upgrading to 4-lane as well as 
Alternative 4. 

• This alternative retains U.S. 20 through the communities. This prevents it 
from alleviating the route's traffic flow goals. 

• Overall it is believed that the other 2-lane alternatives are superior to 
this more limited 2-lane option. 

Alternative 5: 4-l.ane Arterial Highway - This option involves the construc-
tion of a new 4-lane highway east of Early, and the widening of existing U.S. 20 to 
4-lanes west of Early. Both sections would be at-grade, with no grade-separated 
interchanges. This alternative was deleted because: 

• Much of U.S. 20 is already built to a combination of 4-lane expressway and 
4-lane freeway standards. Yet another 4-lane standard introduced in the 
corridor would be inappropriate. 

• Lack of interchanges would require stop signs at other primary highways, 
thereby continuing inefficiencies on those highways. 

• If this Alternative were constructed, it would be difficult to upgrade the 
design to a 4-lane expressway in the future, due to the need for additional 
right-of-way acquisition and construction of frontage roads and 
interchanges. 

• A 4-lane arterial highway without good access control may encourage 
development which is detrimental to traffic flow, such as frequent 
commercial entrances and uncontrolled turning movements. 

• Construction of Alternative 6, with 5 interchanges, would only cost an 
additional $16.17 million, which would be cost effective. 

• Overall, it is believed that Alternative 6 is superior to Alternative 5. 

Alternative 7: Freeway - This option is to build a continuous 65 mph 4-lane 

freeway of Interstate Highway standards entirely on new alignment. This alternative 

was deleted for the following reasons: 

• The traffic estimates find that, to be effective, a comparable level 
highway would also have to be built in Illinois, between Dubuque and 
Chicago, across Iowa from Dubuque to Sioux City, and through Nebraska from 
Sioux City to the environs of Grand Island. 
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• · A 65 mph freeway is not currently contemplated in either Illinois or 
Nebraska, and the State of Iowa is not a major player in causing serious 
consideration of the freeway alternative in the adjoining states. 

• A freeway between Sioux City and Ft. Dodge would cost an estimated $364.47 
million. Given the estimated traffic, this is not a cost-effective 
solution. 

• A freeway across Illinois-Iowa-Nebraska would cost billions of dollars. 
Funding for such a monumental undertaking is, at best, unlikely. 

• The construction would involve considerably more right-of-way, including an 
estimated 4,700 acres of farm land taken out of production. 

• This alternative would substantially increase the total mileage of roadway 
on the public road system, increasing future maintenance costs for Iowa 
DOT, and the counties and cities along the route. 

• The traffic estimates suggest that such an investment is not needed. The 
less expensive expressway option is capable of carrying such volumes, and 
there is not a significant reason to alleviate traffic on 1-90 or 1-80 in 
Iowa. A freeway with a 50,000 ADT capacity carrying only 9,000 ADT is not 
cost effective. Therefore, need for a freeway alternative cannot be 
credibly demonstrated in this corridor. 

ALTERNATIVES SELECTED FOR FURTHER STUDY 

Three improvement alternatives, plus the Base Case, were selected for further 
study. 

Alternative 1: Base Case - It is the Base Case which is compared with each 
improvement alternative. Consequently this alternative must be carried forward. 

Alternative 3: Improved Two-Lane with Bypasses - This 2-lane option would 
build passing lanes and turning lanes and would also bypass all communities (except 
Lytton) along the route. While costing $45.59 million over currently programmed 
improvements, it is the single remaining improvement option which makes extensive 
use of the existing U.S. 20. 

Alternative 4: New 2-Lane - This option involves the construction of a new 
2-lane U.S. 20, on 4-lane right-of-way, between Early and Moorland. In addition, it 
includes passin·g lanes, turning lanes, shoulder improvements and a bypass of 
Correctionville. 

Alternative 6: 4-Lane Expressway - This alternative would construct a 
continuous 4-lane highway from Sioux City to Ft. Dodge, on a reasonably direct 
alignment, with interchanges built at five primary highways. 
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Chapter 13 
APPROACH TO ECONOMIC FEASIBILITY 

Government is often asked to make highway investments for "economic development• 
purposes. The rationale, and it is correct from the corridor perspective, is that 
the area will be better off due to greater transport efficiency, the possible 
attraction of new businesses, and the overall improved ability of the corridor 
region to compete for economic activity. If the improved corridor economy is 
sufficient to cause the overall economy to be better off, and that economic 
improvement is more significant than the cost of the highway, then the highway 
project is an "economically feasible" investment. 

DEFINITION OF ECONOMIC DEVELOPMENT 

For purposes of the U.S. 20 study, economic development is defined as "an 
increase in the prosperity and incomes of people and institutions." Economic 
development in a given area occurs when the income and/or .products generated 
increase. Such increases occur in either of two ways: 

1. More Resources - If output increases in an area, the increased output 
will require more resources (land, labor, materials, capital), which means 
that more people are employed, more incomes are earned and more profits are 
made. If a highway enables the attraction of additional business in the 
corridor (new firms, or expanded firms), then the highway has aided the 
economic development process, to the benefit of the corridor area. 

2. Efficiency - Even if the highway does not help to create increased 
output (More Resources), it can still help economic development by causing 
the area's output to be achieved at less total cost. Reduced transportation 
costs due to the highway improvement will then yield increased prosperity 
and income. 

The U.S. 20 Corridor Development Study suggests that an improved U.S. 20 will do 
both: it will enable the attraction of "more resources" and it will create greater 
"efficiency". As a result, the highway improvement will have an "economic 
development" role to play. The issue, however, is whether the economic benefits 
from highway operation are greater than the economic costs of constructing the 
improved highway. 

ECONOMIC BASIS FOR A FEASIBLE HIGHWAY PROJECT 

U.S. 20 is essentially a "tool" used in transporting goods and people from one 
place to another. Investment in improvements to U.S. 20 contributes to economic 
development in that it will lower transportation costs which makes the corridor 
region increasingly attractive to other forms of investment. Such changes may be 
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realized in numerous ways, including improved traffic safety, decreases in fuel and 
other vehicle operations costs, increased tourism, revised logistics or agricultural 
patterns, and reductions in noise or air pollution. But in the final analysis, all 
of the direct benefits of U.S. 20, and therefore the justification for investing in 
it, flow from using it for transportation. 

Benefits from a U.S. 20 improvement may not only accrue to persons and 
businesses whose vehicles use the highway. Lower transportation costs may be passed 
on to consumers as lower prices for consumer goods, to workers as higher wages, or 
to owners of businesses as higher net income. Persons may thus benefit from an 
improved U.S. 20 without traveling on it. 

It is important to keep in mind that for any of these benefits to occur, the 
highway investment must either enable significant reductions in transportation costs 
or cause revised perceptions of the area. If the amount of these savings is small 
for each trip, if the number of vehicles using the highway is not sufficiently 
large, or if peoples' perceptions do not change dramatically, the investment will 
not produce benefits that exceed its cost. Highway investment must be based on 
reasonable estimates of traffic volumes they will service, the cost savings 
travelers will experience, and a realistic assessment of revised logistics/agricul
ture/ perceptions. 

Investing in a highway improvement that produces benefits which are less than 
the associated costs of the improvement operates counter to economic development. 
The costs will be paid by users and other taxpayers in the form of higher taxes than 
otherwise would be the case, or would be paid in a lost opportunity (an alternative 
highway would not get improved). These higher taxes work against economic growth 
within the taxing jurisdiction because they reduce post-tax return to businesses and 
households, and investment in the "wrong" highway project similarly retards economic 
growth. Therefore it is imperative that the highway investment be economically 
feasible; if it is not, it is economically counterproductive. 

ECONOMIC STUDY OVERVIEW 

The economic approach used to analyze the U.S. 20 improvement alternatives is 
one which, while being tailored to the U.S. 20 corridor region, has been used on 
other studies of this type. It is comprehensive and it is one which utilizes 
accepted economic principles. 

Exhibit 13-1 summarizes the overall economic approach. The key steps in the 
economic analysis are as follows: 

• A definition of the type of improvements to be considered in the corridor. 

• A generalized estimate of the improvements' costs. 

• Estimated use that will be made of the improvements (existing and future 
use). 

• Quantification of estimated travel efficiency (highway user) benefits 
believed to be attributable to the corridor improvement. 
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ECONOMIC EVALUATION PROCESS 
DEVB.OP CORRIDOR ALTERNATIVES 

Two-lane Investments Town Bypasses 
Four-Lane Investments New Alignments 
Combined 2 and 4-Lane Existing Alignments 

COMPARE THE IMPROVEMENT 

I 
TRAVEL 

I WITH BASE CASE (DO NOTHING) FORECAST 

I I 

!IMPROVEMENT COSTS I IMPROVEMENT BENERTS I 
I I 

I I 
CONSTRUCTION OPERATION I TRAVEL EFFICIENCY I I ECONOMIC DEVELOPMENT I 

Engineering/Planning Maintenance 
I I 

Traveler Costs Area's Competitive Position Right of Way Operations 
Earthwork Administration Motor Vehicle Running Cost Cost of conducting business 
Structures Gasoline Perceptions of region 
Construction Maintenance Increased production 

Other 

Roadside Business 
Accident Cost 

Property damage Motels, Restaurants 
Personal injuries Service Stations, tourism 
Fatalities 

Other Impacts 
Travel Time Cost 

Commercial vehicles Agriculture 
Passenger cars Plant relocation 

I 

Me1hods of Analysis Fonnule Input Factors Methods of Analysis 

Net present value - Analysis period 
Benefit/cost ratio Discount rate 

Econometric Models 

Rate of return Uniform gradient growths 
Input/Output Modes 

I 
Economic Analysis Results 

Quantitative estimates 
Sensitivity of factors 

I 
OTHER MANAGEMENT DECISION 

FACTORS 
!REGARDING ALTERNATIVES Exhibit 13-1 
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• Quantification of the economic development benefits believed attributable to 
the highway improvement. 

• A comparison of the economic costs and economic benefits attributable to the 
corridor improvement. 

• Conclusions concerning the economic impact and feasibility of investing in 
the corridor. 

U.S. 20 IMPACT AREA 

A U.S. 20 investment will contribute to economic development if it significantly 
reduces transportation costs, making it possible for businesses to obtain a better 
return. By improving the return relative to that at competing locations, the 
investment helps attract new businesses. If the impact area of interest is a rather 
narrow corridor along the highway (e.g., counties adjacent to it), an increase in 
economic activity is almost certain. 

If instead the impact area of interest is the entire state of Iowa or even 
portions of other states, the overall amount of economic development resulting from 
the highway investment might be less and might even be insignificant. A certain 
number of businesses within the region, especially those that are relatively mobile, 
could relocate to higher access sites along the U.S. 20 corridor. While an increase 
in economic activity may be evident near the highway, it often is not a net gain to 
the State if it is only a relocation from within the State. 

From a state perspective, the highway investment contributes to economic growth 
if travel costs within the state are reduced. Lower travel costs help improve 
productivity which, in turn, increases income to firms and individuals. Productivity 
gains also help enable Iowa - produced goods to be more competitive in other states 
and even in international markets. The key point here is that for a highway 
investment to contribute to state economic growth, it must significantly reduce 
transportation costs or otherwise change peoples' perceptions of the region. 

Two Impact Areas - For purposes of the U.S. 20 study two "impact areas" are 
used -- the corridor "primary impact area,• and the State of Iowa. In this way the 
analysis is able to indicate how the corridor region might benefit and how the state 
might benefit. The "Primary Impact Area" comprises those counties in proximity to 
the highway itself. This is the area (people, farms, businesses) that would be 
impacted the most. This impact area comprises the nine counties depicted on Exhibit 
13-2. 

Economic Benefits to the Local Economy - For purposes of this study's 
calculations, the "local economy" is the nine county "Primary Impact Area.· This 
impact area in proximity to U.S. 20 may benefit from the improved highway in a 
number of ways. 

• Highway Construction - The very act of spending money in the area to 
build the highway will be of benefit to the area. This benefit ends when 
construction is complete. 
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• Travel Efficiency - Vehicle users will benefit due to faster average 
travel speeds (time savings), reduced accident rates (safety), and improved 
traffic flow (vehicle operating costs). Truck travel will similarly be 
faster, cheaper and more reliable~ 

• Improved Competitive Position - Transportation improvements will remove 
one impediment to industrial and service industries attraction and growth. 
Reduced transportation costs will enable the corridor area to better compete 
for economic activities, meaning that business activity will be expanded in, 
or otherwise be attracted to, the local economy. All types of business 
activity could benefit in this way, e.g., retail, manufacturing, 
agriculture, etc. 

• Roadside Business - The highway improvement will divert traffic to the 
corridor, and this additional traffic will increase the local sales revenues 
of such roadside businesses as gasoline stations, motels, restaurants, 
tourist locations, and others. Similarly, businesses which are dependent on 
tourism will also benefit from increased numbers of visitors. 

Any and all of the above are of economic value to the local economy, all have 
economic development implications, and all are included in this study at the primary 
impact area level. 

Economic Benefits to the State - Sometimes benefits to the local primary 
impact area may also benefit the state economy, but only when the impacts comprise 
net increases in state economic development (travel effficiency and/or more 
resources). Improved travel efficiency is, without question, of value to the state 
economy, regardless of where in the state the travel efficiency gains occur. 
Resources are then used more productively and statewide prosperity and incomes 
(economic development) are therefore increased. Similarly revised logistics 
patterns or agricultural changes might also be of value statewide. 

The other elements of local economic development (highway construction, improved 
competitive position, roadside business) that are of benefit to the local corridor 
economy do not necessarily improve the state economy. Some may benefit the state 
economy, others may only be localized in nature. 

• Highway Construction - If federal funds are brought into the state that 
otherwise would not be spent in Iowa, then there is a net gain to the 
state. Otherwise, if federal and state funds are merely spent in one part 
of Iowa rather than another part of Iowa, then these are merely transfer 
payments, not net economic gains. In this study it is assumed that a net 
change in federal funds will not occur. 

• Improved Competitive Position - The communities along U.S. 20 compete 
with other communities for manufacturing plants and other forms of economic 
activity. If the highway causes a plant to locate along the route rather 
than in some other Iowa community, the net result on the state economy 
usually will be zero. For example, relocation of a business from 1-80 in 
Iowa to U.S. 20 in Iowa is not necessarily a net gain to Iowa. Only if 
there is a net gain in productivity does the state economy benefit. There
fore, while improved competitive position is certainly a proper criterion at 
the local level, it is not a state criterion unless it causes the state to 
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be more competitive in the U.S. economy, or unless there are other Iowa 
objectives that would favor one corridor region over another region. 

• Travel and Tourism - If the highway causes a Nebraska resident to visit 
Iowa rather than a Colorado mountain, Iowa (the corridor) is better off, but 
at a cost to Colorado. Therefore, tourism is a legitimate local corridor 
primary impact area criterion and sometimes may be a state criterion. 

• Roadside Businesses - Similarly, diversion of traffic from 1-80 to the 
improved highway will yield benefits to the highway businesses which serve 
the traffic such as gasoline stations, motels, etc., but at a loss to 
similar businesses on 1-80. Consequently, the roadside business impact is 
valuable at the local corridor primary impact area level, but less so at the 
state level. 

ECONOMIC EVALUATION PRINCIPLES 

Economic analysis of the U.S. 20 corridor improvements follow an established set 
of evaluation principles. 

Treatment of 11Transfer" Impacts - This study recognizes the existence of 
transfers by estimating economic feasibility at two different levels: the state 
level, and the local primary impact area level. Only "net• changes are recognized. 
Transfers of economic value from one part of Iowa to another part of Iowa (from one 
group of people or firms to another) are excluded from the state calculations. 
Similarly, transfers from one part of the corridor primary impact area to another 
part of the corridor primary impact area are also excluded. 

Underinvestment vs. Overinvestment - One objective of this study is to 
determine the level of highway investment that is warranted. There are economic 
consequences of either underinvesting or overinvesting in the highway corridor. If 
the State underinvests in the corridor, economic development will be inhibited 
because real and perceived travel costs will be greater, competitive position will 
be retarded, etc. There is therefore an economic cost associated with underinvest
ment in the U.S. 20 corridor. If the State overinvests in the corridor, overall 
efficiency will suffer because those funds could have been put to better use 
elsewhere (put to more efficient use) in the State. There is therefore an economic 
cost associated with overinvestment in the U.S. 20 corridor. 

Recognizing these facts, this study seeks to define those highway investments, 
and those levels of investment, that are efficient (neither underinvested nor 
overinvested). This implies efficient and feasible use of tax dollars. The proper 
level of investment is calculated in terms of travel efficiency and economic 
development benefits, compared with the highway's costs. 

Indicators of "Economic Feasibility" - To determine whether a U.S. 20 invest
ment is economically feasible, the costs of building and operating the highway 
improvements are compared with the economic benefits estimated to be attributable to 
the highway improvements. This cost and benefit comparison yields three indicators 
of "economic feasibility:" 

Approach to Economic Feasibility 13-7. 



• Net Present Value - All costs and benefits in future years are 
discounted back to the base year using an acceptable discount rate. The 
future stream of discounted costs are subtracted from the future stream of 
discounted benefits. If the sum of the discounted benefits is greater than 
the sum of the discounted costs, the •net present value• is positive and the 
highway improvement will be deemed to be "economically feasible.· 

• Discounted Benefit/Cost Ratio - After the future streams of costs and 
benefits are discounted, the sum of the discounted benefits are divided by 
the sum of the discounted costs. If the result is 1.0 or greater, the 
highway improvement is •economically feasible.· 

• Internal Rate of Return - This calculation determines that discount rate 
at which the net present value difference between costs and benefits is 
zero. If the rate of return, expressed as a percentage, is equal to or 
greater than the agreed upon discount rate, then the highway improvement is 
deemed to be •economically feasible.• 

Included in the above economic feasibility calculations are all quantifiable 
public sector financial costs attributable to the highway project (cost of planning, 
designing, building and maintaining the road improvements) and all quantifiable 
economic benefits including road user benefits (vehicle operating cost savings, 
value of time savings, accident cost savings) and also including economic develop
ment benefits (competitive advantage benefits, roadside business benefits, 
logistics, agriculture, etc.). Excluded from the cost-benefit calculations are the 
road improvement implications that cannot accurately be tabulated in monetary terms 
(environmental or social implications, impacts on other modes of transportation, 
etc.). As a result, the economic feasibility calculation should be important to the 
improvement and investment decisions, but should not be viewed as the only criterion 
(there possibly are benefits that cannot be quantified in monetary terms). 

Discount Rate - As is standard practice, benefits and costs (present and 
future) in this study are presented in constant dollars at 1992 price levels 
(inflation is not factored in). At the same time, it is important to recognize that 
future benefits and costs do not have the same value in the future as they do 
today. Therefore, all future costs and benefits are "discounted back" to 1992 
values. Because future inflation is not included, the selected discount rate also 
excludes any anticipated future price level changes (inflation). After considerable 
discussion and research, a discount rate of six percent was selected for use. 

Analysis Period and Residual Value - A 30-year future study period is used. 
However, many components of the highway improvements last longer than 30 years. To 
recognize this, the highway lifespans were estimated, and the highway elements that 
will last longer than 30 years were added as economic benefits in the year 2022. 
For example, the right-of-way has an assumed life of 100 years and has a residual 
value equal to 70/100'ths of its original price. Similarly, the earthworks, bridges 
and others have considerable remaining life for residual purposes, while the 
pavement has little or no residual value. 

Comparisons with 11Do Nothing" Base Case - To calculate each improvement 
alternatives' costs and benefits, the "improved case" is compared with the "base 
case" (the base case is the existing highway, plus improvement projects that are 
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already committed). The benefits for each individual improvement option are made by 
comparing that highway's "improved case" with the highway's "base case.• In this 
manner each improvement option's "feasibility" is determined and, implicitly, the 
improvement options can be compared one with the other. 

TRAVEL EFFICIENCY EVALUATION 

Transportation efficiency is a legitimate local corridor primary impact area, 
regional, state and even national goal. If a road improvement creates road user 
cost savings that, over time, exceed the cost of the road improvement, then that 
road improvement should, from the economic perspective, be implemented. Therefore, 
travel efficiency is relevant to the funding decision for FHWA, the Iowa DOT and 
local agencies. 

Road Improvement Costs - The cost side of the cost-benefit calculation 
includes two costs: 1) the "capital costs" of constructing the highway, including 
right-of-way, and 2) the annual change in highway maintenance costs. Only the 
capital costs attributable to the road sections that are not yet programmed for 
improvement are included. 

• Capital Costs - Capital costs comprise the cost of improving the "not 
programmed" road sections from two-lane to four-lane (or improved two-lane), 
including right-of-way acquisition, planning, design, and construction. 

• Road Maintenance Cost - Once the road sections are improved, there will 
be more road (lane miles) to maintain than previously. However, that will 
be "new" road, with lower than average maintenance costs in the early 
years. The resulting net change in maintenance cost is estimated. 

Travel Efficiency Economic Benefits Attributable to U.S. 20 Improvements -
The travel efficiency benefits of the highway improvements are of three types: 
vehicle operating cost savings, accident cost savings, and value of travel time 
savings. Such benefits are calculated for three vehicle types: cars, small trucks 
(single unit trucks), and large trucks (tractor-trailer trucks). The road user 
benefits are based on a total area highway network travel model, rather than merely 
travel on U.S. 20 itself. All benefits are assumed to start in the study's base 
year (the first year following the capital cost outlays) and are expressed by year 
of occurrence. The network model is used to estimate benefits in two forecast years 
(1990 and 2010); intermediate year benefits are interpolated between the two 
analysis years in straight line fashion and benefits beyond 2010 (through 2022) are 
extrapolated in straight line fashion. 

• Vehicle Operating Cost Savings - Car, light truck and heavy truck 
operating cost savings estimates are made using the FHWA "Highway Investment 
Analysis Program" HIAP, as modified by Wisconsin DOT to replicate conditions 
in the Upper Midwest. The costs are developed using the network model, so 
the cost savings accurately depict savings not only to common traffic 
(traffic on the route both before and after the highway improvements) but 
also to diverted traffic (traffic diverted from other . county roads and state 
and Interstate highways). The vehicle operating cost changes reflect 

Approach to Economic Feasibility 13-9 



differences in vehicle miles of travel, travel speed changes, stops, 
curvature and gradient changes, reduced numbers of speed change cycles, and 
other changes that affect vehicle operations. 

• Accident Cost Savings - Road improvements such as improved two-lanes, 
changes from two-lane to four-lane, and bypasses around towns, will reduce 
accident potentials. Changes in accident rates are established by highway 
type based on accident histories provided by Iowa DOT. Accident rates are 
established for three accident types (fatal, injury, property damage), with 
appropriate monetary values established for each. 

• Travel Time Savings - All of the alignment and investment options, if 
improved, will save car and truck travel time. The network traffic model is 
used to develop estimates of travel time savings, with the result that the 
travel time saved includes both common and diverted traffic. Monetary 
values are established for the travel time savings. 

Travel Efficiency Feasibility Results - The results of the travel efficiency 
feasibility calculations are presented using the standard indicators of feasibility 
(Net Present Value, Internal Rate of Return, discounted Benefit/Cost Ratio). Then, 
sensitivity tests are conducted for those key calculations or assumptions that might 
influence the study findings such as: 

• Discount rate 
• Capital cost 
• Traffic .. Accident values 
• Travel speeds 

ECONOMIC IMPACT EVALUATION 

Highway improvements of the type envisaged for the U.S. 20 corridor will make 
travel faster, easier and more efficient. In the process they will divert traffic 
from various roads to U.S. 20, they could generate additional traffic, and travel 
will be more efficient. All of these events would be most welcome, not only because 
of the travel efficiencies and the improved perception of the area, but also because 
of what these travel efficiencies and perceptions could mean to the local economies 
along the highway. 

Corridor residents and the U.S. 20 business community widely believe that ·the 
corridor area will be better off economically with the highway improvements than 
without them. In recognizing this truth; the issues are: 1) What magnitude of 
economic impact can be expected? and 2) Is that impact sufficient cause to warrant 
major investments on U.S. 20? · 

Two Economic Impact Models - To gauge the economic impact of the U.S. 20 
improvements the study uses two independent economic models: REMI and IMPLAN 

• REMI Model - The "REMI" set ·of models are private sector models owned 
by Regional Economic Models, Inc. of Amherst, Massachusetts. This model is 
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used at both the primary impact area and statewide levels. This model is 
used as the "prime· model in the feasibility calculations and is available 
at Iowa State University .. 

• IMPLAN Model - The IMPLAN Model is a public sector Input/Output model 
that was designed by the USDA Forest Service and is also available at Iowa 
State University. The IMPLAN model is also developed for the nine primary 
impact area set of counties in proximity to the corridor as well as all 
counties in Iowa. The IMPLAN model is applied as a sensitivity test. 

The REMI and IMPLAN models present slightly different ways of analyzing the 
potential economic development implications associated with the highway 
improvements. They generally use the same data items as input so that their 
concurrent and comparable application is possible. 

Economic Impact Terms and Definitions - The U.S. 20 improvements yield many 
different forms of benefit to local economies. In order to recognize these diverse 
impacts in a consistent fashion, a single set of "indicators of impact" and a single 
set of definitions are used throughout the economic impact calculations. The 
economic impacts are expressed in terms of six "indicators of economic impact:" 

Economic Activity (Output) - Defined as "Gross Output", Output is the value 
of the final demand created by the highway improvements, plus the sum of all· of 
the intermediate goods and services needed to produce that final demand, plus 
the induced impacts of increased household consumption .(respending). Total 
output is the total value of each good or service produced by the industry 
during the year (intermediate inputs plus value added} as a result of highway 
construction and highway use. 

Value Added - The value of the corridor's firms output minus the value of 
the inputs they purchase from other firms. In the corridor study, it is the 
value added by firms located in the defined corridor impact areas, including 
employee compensation, proprietary income, indirect business taxes, and other 
property income. The value added component is the most comprehensive and 
accurate measure of economic development impact and produces the values used in 
the economic development feasibility analysis {the "benefit" in the benefit/cost 
analysis). 

Personal Income - This measure consists of the total increases in payroll 
costs (wages, salaries and benefits) paid by local industries due to the 
improved highway, plus income from self-employment, other property income 
(interest and corporate profit), and transfer payments. 

Salaried Wages and Proprietary Income - This measure includes increases in 
payroll costs (wages and salaries) plus income from self-employment. 

Employment - Total "new· jobs attributable to the highway improvement 
including the number of person job years due to road construction and road use, 
plus the share · of those that are employed in sectors that directly or indirectly 
support the construction process, the road users, and the firms that might 
expand in or locate to the region. 
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Population - Additional population that is attracted to (or not lost from) 
the area as a result of the improved highway constitutes another economic 
indicator. 

Economic Development Impact Types - U.S. 20 improvements could cause a 
number of events to occur that will be beneficial to the economy. These events are 
categorized into four types. 

• Act of Highway Construction and Maintenance - The act of spending money 
in the corridor to build and then maintain the . improved highway could be of 
immediate· economic benefit to the corridor area. The construction impacts 
are temporary in nature, since they exist only ·during the construction 
activity and terminate when the road construction is complete (when the 
highway is open to traffic). These "direct" impacts of highway 
construction and maintenance are included as benefits within the primary 
impact area, but are not included as benefits at the state level. 

• Corridor Competitive Position - A greatly improved highway reduces the 
cost of transportation. Reductions in transportation time and vehicle 
operating cost lead to diverted traffic as well as reduced costs of 

·production, which in turn lead to marginally reduced prices and/or 
increased profits, which can lead to increased production (expansion of 
existing firm production and/or attraction of new firms), which in turn 
generates economic impact value. These "competitive position·· impacts are 
calculated. 

• Roadside Service Industries - A more efficient east-west highway will 
lead to revised travel patterns involving greater traffic volumes on U.S. 
20. Greater traffic volume generally causes increased sales for roadside 
businesses (motels, restaurants, gasoline stations, tourist visitation 
places, others that cater to highway users). These "roadside service 
industry" impacts are calculated. They are valuable to the route's primary 
impact area; however portions are transfers from other Iowa routes and 
therefore these portions do not comprise net impacts to the State. 

• Non-Business - An improved highway also creates travel efficiency 
benefits for non-business travelers. These non-business travelers receive 
time savings benefits, operating savings as well reduced number of 
accidents similar to trucks and business travelers. · These non-business 
benefits result in increased disposable income for the travelers in the 
corridor. This net increase creates economic development benefits for the 
corridor region and the State of Iowa. 

Economic Impacts of Highway Construction and Maintenance - The U.S. 20 
improvements will ,cost millions of dollars to build, the actual amount depending on 
which of the improvement alternatives is selected. The very act of spending large 
sums of construction money in an area is of economic value to that area, since 
contractors and construction workers are hired, gravel is purchased, etc. Economic 
value that is created in the corridor due to the act of spending such construction 
funds in the corridor is estimated. 
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Each option's capital costs are estimated in terms of construction cost and 
right-of-way cost. The construction costs are treated as increases in final demand 
and input into the REMI and IMPLAN models. The right-of-way costs are treated as 
transfers and not included. The construction costs are treated as final demand 
within the corridor's primary impact area. The economic impacts due to the act of 
construction comprise the share of the funds that are spent in the corridor area and 
the flow of those monies in terms of respending .. The impacts include the labor and 
expenses associated with planning, design and construction, plus the respending of 
those funds to the extent that such respending occurs within the corridor. 

The construction impacts indicate the extent to which the local region might 
benefit economically from the expenditure of construction monies in that region. 
Once the construction is complete, these construction impacts no longer occur. The 
construction impacts show that the local corridor is better off, and by how much, if 
money from outside is spent in the local area. No such benefits are listed at the 
State level because such funds could have been spent elsewhere in the state. They 
are therefore a "transfer payment" at the state level. 

Impact on U.S. 20 Area's Competitive Position - Given the trends in the 
primary impact area's economy, there is an obvious need for the region to expand 
existing businesses, to attract new businesses, and to diversify the area's economic 
base. To attract additional business, the corridor must be more competitive than 
other areas. 

The question arises as to whether and to what extent an upgraded highway along 
the corridor would benefit the businesses already in the corridor. A related 
question is what the highway could do to help foster the attraction of other, 
emerging industries. It is clear that competition will be great among regions to 
maintain as high a level of manufacturing and other industries as possible and to 
attract activities demonstrating growth potential nationally. Keeping 
transportation costs as low as possible is one of the most effective actions 
government can take to make any corridor competitive. 

Stated differently, the economic transition that is taking place nationally 
creates opportunities for the attraction of new forms of economic activity. By 
reducing the cost of doing business, a state or region strengthens its ability to 
compete for these businesses. Facilitating faster, safer travel along the corridor 
represents one means for increasing the competitive advantage of communities along 
or near the highway. 

The ability to attain such economic growth is a function of many things, one of 
which is the ability of the area to compete for such diversification and growth. 
The ability to compete is also a function of many things, one of which is the cost 
of doing business in the corridor, and the cost of doing business is a function of 
many things, one of which is the cost of transportation. By tracing this relation
ship, it is apparent that transportation does have a role in achieving the U.S. 20 
area's economic development goals. 

All areas of the primary impact area already have street and highway access. 
Therefore, lack of access is not the issue; rather, the issue is the efficiency of 
that access, and whether improved efficiency might lead to some degree of increased 
economic development. 
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Exhibit 13-3 presents a sequential flow of activities involved in moving from 
the highway improvement itself to the economic impact of that improvement in terms 
of what it does for competitive position. The activities themselves are described 
as follows: 

1. The Highway Improvement - The act of building the improved highway has 
a short-term economic impact. 

2. Use of the Improved Highway - The improved road will be used by 
existing, diverted and possibly generated traffic. The transportation 
model is used to quantify the estimated use of each alternative highway 
improvement. 

3. Reduced Transportation Cost - The highway improvements lead to 
increased travel efficiency in the form of reduced travel time, increased 
travel reliability, reduced accidents and revised vehicle operating costs. 
The efficiencies themselves are quantified in the "travel efficiency 
analyses" for cars and trucks. 

4. Reduced Costs of Doing Business in Corridor - Transportation cost is 
one factor in the cost of doing business in the corridor. If transportation 
costs, especially trucking costs, decline in the corridor, this means that 
the total cost of doing business in the corridor will also slightly 
decline. 

5. Reduced Prices of Goods and Services - If costs of production decline 
due to transportation cost reductions, the result will be reduced prices of 
goods and services, or increased profits, or both. Such reductions apply 
to goods produced in the corridor as well as goods shipped into the area. 

6. Increased Competitiveness of Corridor's Goods and Services - With 
slightly reduced costs and therefore prices, the goods and services 
produced in the corridor should be slightly more competitive w,ith the 
improved highway than without it. 

7. Increased Sales - If the region's goods and services become more 
competitive due to price decreases, the region's businesses should be able 
to make additional sales of those goods and services. 

8. Increased Production If sales by firms in the area increase, 
production of goods and services by those firms will increase by a like 
amount. 

9. Increased Economic Impact - Increased production generally implies 
increased payroll, additional jobs, increased tax revenue and increased 
final demand, value added and output. 

The above sequence makes sense, and it does occur. It should be emphasized, 
however, that the highway improvements are "incremental," in that they only improve 
transportation to an area that already has transportation service. Therefore, the 
competitive position increases are somewhat modest. 
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Exhibit 13-3 

COMPETITIVE POSITION PRINCIPLES 

THE HIGHWAY IMPROVEMENT I 
USE OF THE HIGHWAY IMPROVEMENT 

t 
REDUCED TRANSPORT COST 

t 

REDUCED COST OF DOING BUSINESS IN THE CORRIDOR 

REDUCED PRICES OF GOODS AND SERVICES 

'f 

INCREASED COMPETITIVENESS OF CORRIDOR GOODS AND SERVICES 

t 
INCREASED SALES 

f 

INCREASED PRODUCTION 

t 
INCREASED ECONOMIC IMPACT 
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U.S. 20 Impacts Due to Increased Traveler Expenditures - In addition to 
development caused by improved competitive position, the improved highway could also 
increase activity for existing or new businesses along the highway that cater to 
traffic. For economic evaluation purposes "roadside services• are defined as 
businesses that serve the cars and trucks and their drivers/passengers such as 
gasoline stations, hotels/motels, restaurants, gift shops, etc., and that are 
typically located within sight dist_ance of the highway. A general relationship 
exists between traffic volume, trip characteristics, and the number of roadside 
service establishments. In other words, the higher the traffic volume, the greater 
the number of motels, etc. Selection of any of the highway improvements will cause 
greater traffic volume and consequently the attraction of additional roadside 
services to serve those increased traffic volumes. 

Since U.S. 20 already has some gasoline station, motel, and restaurant 
development, the issue to consider is, what increase might be expected due to 
new/ diverted traffic associated with the highway improvement and whether that 
development represents a net increase suitable for use in the economic impact 
calculations. 

Roadside business increases are due to traffic increases. Over the next 30 
years there will be some traffic change, even if the U.S. 20 improvements are not 
made. . In addition, there will be increased traffic due to the road improvement, 
which will principally be diverted from other regional highways. Using the study's 
traffic model, the change in vehicle miles of travel (VM"D for each U.S. ·20 
improvement alternatives has been calculated. The traffic changes will bring with 
them comparable increases in roadside business in the form of increased roadside gas 
station, motel and restaurant activities. This increase could involve the attraction 
of new businesses, or could accrue in the form of increased sales by existing 
businesses, or both. In either event, however, the business increases are typically 
drawn from other regional highways and therefore typically from other regional 
businesses. 

The direct impacts caused by increased traveler expenditures are run through the 
models, to gauge the value of those expenditures to the local (primary impact area) 
economy. 

Much of the traffic increases are due to traffic diversion from other county 
routes in the primary impact area, and from other routes in Iowa, to U.S. 20. As a 
result, the business that is gained along U.S. 20 is lost business elsewhere. This 
implies a transfer from one beneficiary (business) to another, and does not repre
sent a net increase in total Iowa impact. Consequently, most travel expenditure 
impacts are important to the U.S. 20 "primary impact area,· but major portions are 
in-state "transfers.• 

Impact on Employment - The retention of existing jobs and the attraction of 
new job opportunities is an important goal of all jurisdictions along U.S. 20. An 
improved highway will aid in the achievement of this jobs goal, at least for the 
"primary impact area.• Jobs will be created in the impact area in four ways. 

• Construction Jobs - The firms engaged to construct the highway will 
spend large sums of money in the area. These expenditures will be used to 
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pay contractors, subcontractors and suppliers of goods and services. These 
construction caused jobs will exist only during the construction process 
itself. 

• Competitive Position Jobs - By making the corridor area more 
competitive, output will increase and with it existing firms might be 
expanded and new firms attracted. Both forms of business activity 
expansion will employ additional people. 

• Traveler Expenditure Jobs 
route will lead to increased 
cater to vehicular traffic. 
increasing numbers of people. 

- Increased traffic volumes on the improved 
business along the route for businesses that 

These businesses will therefore employ 

• Consumer Respending Jobs - In each of the above three cases, the people 
in the new jobs will spend much of their income within the corridor. This 
respending will in turn create additional jobs. 

Total Economic Benefits of the U.S. 20 Improvement Options - The total 
quantifiable economic benefit of investing in U.S. 20 comprises four benefit types: 

1. Travel Efficiency Benefits - These are economic resource benefits that 
are of benefit to state and local economies and therefore represent "net" 
benefits to the economy. 

2. Construction Expenditure Benefits - These are benefits that accrue to 
the local "primary impact area" economies when construction dollars are 
spent locally. 

3. Competitive Position Benefits - These are benefits that accrue to 
"primary impact area• economies when improved transport efficiency reduces 
the total cost of doing business in the corridor. They comprise increases 
in manufacturing, retail and agriculture activity and other activities. 
They are benefits at the local level, and some could be construed as 
benefits to the State of Iowa. 

4. Traveler Expenditure Benefits - These are roadside business benefits 
that also accrue to the "primary impact area" economies. They are legiti
mate economic benefits at the local level, and portions are legitimate at 
the state level. 
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Chapter 14 
TRAVEL EFFICIENCY FEASIBILITY 

Travel on a higher class of highway is economically more efficient than on a 
highway of lower quality. Addition of passing lanes and turning lanes reduces 
traffic delay and vehicular speed change cycles, as well as traveler irritation. By 
building bypasses around towns, through traffic trip delays are reduced, as are 
vehicle operating costs. ·By building a four-lane highway, travel is even safer and 
more efficient. In addition, all of these improvements may divert traffic from 
state and county roads, and this diverted traffic also benefits from the highway 
improvement. 

In the travel efficiency assessment, highway user efficiency is measured in 
terms of vehicle operating cost (fuel, tires, vehicle maintenance, etc.), value of 
travel time saved, and accident reduction. All three are calculated in terms of 
money. 

Transportation efficiency is a legitimate local corridor, Northwest Iowa, state 
and national goal. If a road improvement creates road user cost savings that, oyer 
time, exceed the cost of the road improvement, then that road improvement should be 
implemented. Therefore, travel efficiency is relevant to the funding decision for 
FHWA, the Iowa DOT, and local agencies. 

Complicating the investment decision, however, is the likelihood that Iowa DOT 
seldom has sufficient funds to build every highway project that might be deemed 
"feasible". Typically Iowa DOT must select between numerous highway projects, all 
of which would be built if there were sufficient funds. Generally, Iowa DOT should 
select that combination of projects which, within the funding constraints, yields 
the greatest return on the money spent. Under this scenario, some feasible projects 
are deferred and, conceivably, some may not be built for many years. Furthermore, 
economic feasibility is only one of a number of factors to consider when making the 
investment decision. Other factors include system continuity, air quality, etc. 

To gauge the travel efficiency component of economic feasibility of each of the 
candidate improvement options, conventional benefit; cost indicators are used. 

BENEFIT /COST METHODOLOGY 

In this assessment of travel efficiency feasibility, a life cycle cost approach 
is used. The costs of planning, building and maintaining the various highway 
improvements over a 31 year period (1992-2022) are estimated~ Then, the travel 
efficiency gains over that 30 years that the highway operates are estimated, and the 

_ efficiency gains are compared with the costs to determine whether or not the highway 
improvement is economically "feasible", from the travel efficiency perspective. 
This chapter presents the results of the travel efficiency analysis; it excludes the 
"economic development impacts", which are the subject of Chapter 17. -

To determine the costs and benefits, each candidate improvement alternative 
(Alternatives 3, 4 and 6) is compared with the Base Case (Alternative 1). The costs 

Travel Efficiency Feasibility 14-1 



are the differences between the Base Case costs and the improved alternatives' 
costs. Similarly the travel efficiency benefits are the net savings between the 
traveler costs on the Base Case and the traveler costs on each candidate improvement 
alternative. To ensure that diverted traffic benefits . are properly treated, 
consumers surplus techniques are applied to both vehicle operating cost savings and 
travel time savings. 

ECONOMIC COSTS 

The cost side of the benefit/cost calculation comprises the costs to the agency 
(Iowa DOT) that is responsible for building and maintaining the highway. Since U.S. 
20 is a state-administered highway, the costs are those that would be incurred by 
the Iowa Department of Transportation, regardless of the source of the funds. 

Construction Costs - The cost of building the various candidate improvement 
alternatives comprises cost differences between the Base Case costs and the improve
ment alternatives' costs. These net costs include right-of-way acquisition, 
planning, design and construction. These net capital cost estimates, from Exhibit 
8-12 of Chapter 8, are summarized in Exhibit 14-1. 

Capital Cost 

Exhibit 14-1 
CAPITAL COST SUMMARY 

U.S. 20 

ESTIMATED CAPITAL COST ($Thousand) 
Alternative #3: Alternative #4: Alternative #6: 

With New 55 mph 
Bypasses Two-Lane Expressway 

$43,557 $65,409 $173,210 

SOURCE: Brice, Petrides-Donohue 

To ensure that the Benefit/Cost analysis allows an equitable treatment of all 
three improvement options, the capital costs were all assumed to be spent in the 
study's initial analysis year (1992). 

Residual Value - The period of time over which the highway improvements would 
be open to travel, as used in this study, is 30 years (1993-2022). By 2022 some of 
the highway improvements will be depreciated (used some or all of their useful life) 
while other elements have longer lifespans. To account for these differences, a 
residual value was assigned in the year 2022 as a benefit. The residual lives for 
each improvement cost component are as follows: 

Cost Element 

Right-of-Way 
Bridges and Structures 
Earthworks 

. Road Base 
Pavement, Shoulders 

Travel Efficiency Feasibility 

Useful Life 

100 years 
60 years 
100 years 
50 years 
30 years 
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To estimate the residual values, composite residual factors were developed based 
on the useful lives of the various construction cost elements within each construc
tion item. The resultant residual values for each improvement alternative are 
summarized on Exhibit 14-2. These are based on the capital costs, exclusive of 
engineering and administration costs. 

Exhibit 14-2 
RESIDUAL VALUE ESTIMATES 

U.S. 20 

RESIDUAL VALUE {I Thousand} 
Alternate #3: Alternate #4: Alternate #6: 

With New 55mph 
BxRasses Two-Lane ExRresswax 

Composite 
Residual(a) Initial Residual Initial Residual Initial Residual 

Item Factor Cost Value Cost Value Cost Value 

Improved Shoulder 40% $ 5,158 $2,063 $ 4,114 $1,646 $ 2,912 $1,165 
Turn Lane 30% 1,197 359 1,026 308 
Passing Lane 30% 3,420 1,026 3,780 1,134 
New2-Lane 30% 22,354 5,706 39,234 11,no 
River Bridge 50% 1,410 705 1,410 705 3,870 1,935 
Stream Crossing 50% 705 353 1,410 705 4,300 2,150 
RR Overpass 50% 750 375 750 375 1,500 750 
R-0-W 2-Lane 70% 2,379 1,665 4,175 2,923 
New4-Lane 30% 71,930 21,579 
Widen to 4-Lanes 30% 29,708 8,912 
Interchange 40% 3,250 3,300 
R-0-W 4-Lane 70% 11,067 7,747 
R-0-WWiden 70% 5,734 4,014 
Frontage Road 40% 5.004 2.002 

Total $37,373 $12,252 $55,899 $19,566 $139,279 $53,554 

(a) Each construction item includes components that have varying useful lives, e.g., 
a road's pavement has a different useful life than does the road's base. The 
composite factors are the averages for each cost item. No residual value 
associated with planning and engineering. 

SOURCE: Brice, Petrides-Donohue 

Highway Maintenance Costs - In addition to the costs of constructing highway 
improvements, Iowa DOT will have more road to maintain if any of the alternatives 
are built. This includes additional snow removal, mowing, striping, crack sealing, 
patching, and other work activities. These average annual maintenance cost increases 
were estimated in Chapter 8. While some costs occur every year, regardless of 
highway age (e.g., snow removal), other costs increase as. the highway ages (e.g., 
crack sealing and pavement patching). The annual maintenance costs, by year, are 
summarized on Exhibit 14-3. 
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Exhibit 14-3 
ANNUAL MAINTENANCE COST INCREASES 

U.S. 20 

MAINTENANCE COST (SOOO} 
(a) 

Alternative #3: Alternative #4 Alternative #6: 
With New 55mph 

B~ga~ses Two-Lane Exgresswa~ 

Year 
1993 $154.8 $221.4 $533.7 
1994 154.8 221.4 533.7 
1995 154.8 221.4 533.7 
1996 154.8 221.4 533.7 
1997 154.8 221.4 533.7 
1998 154.8 221.4 533.7 
1999 154.8 221.4 533.7 
2000 154.8 221.4 533.7 
2001 154.8 221.4 533.7 
2002 154.8 221.4 533.7 
2003 156.5 223.9 539.6 
2004 158.2 226.3 545.6 
2005 160.0 228.8 551.5 
2006 161.7 231.2 557.4 
2007 '163.4 233.7 563.4 
2008 165.1 236.2 569.3 
2009 166.8 238.6 575.2 
2010 168.6 241.1 581.1 
2011 172.0 246.0 593.0 
2012 175.4 250.9. 604.9 
2013 178.9 255.8 616.7 
2014 182.3 260.8 628.6 
2015 185.8 265.7 640.4 
2016 189.2 270.6 652.3 
2017 192.6 275.5 664.2 
2018 196.1 280.4 676.0 
2019 201.2 287.8 693.8 
2020 206.4 295.2' 711.6. 
2021 211.6 302.6 729.4 
2022 220.2 314.9 759.0 

Annual Average $172.0 $246.0 $593.0 

(a) Maintenance costs increase over time as the highway ages. Resurfacing costs are 
excluded because the initial cycle (every 15 years) is excluded because it is 
unnecessary until after year 30. 

SOURCE: Brice, Petrides-Donohue 
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TRAVEL EFFICIENCY BENEFITS 

By investing in U.S. 20, Iowa DOT will save the traveling public time, cost and 
accident risk. The travel efficiency benefits of the highway improvements are of 
three types: vehicle operating cost savings, accident cost savings, and value of 
travel time_ savings. Such benefits were calculated for both automobiles and trucks. 
The road user benefits are estimated for U.S. 20 using consumers surplus techniques 
to ensure that the economic evaluation does not penalize the project due to higher 
traffic volumes. 

Traffic that is already using U.S. 20 will benefrt by the full vehicle operating 
cost, travel time and accident savings. Generated traffic or traffic that is 
diverted to the highway will not benefit by the full amount. For diverted traffic, 
"consumers surplus" techniques were used to calculate the travel efficiency gains 
for those vehicles. 

Vehicle Operating Cost Savings - Car and truck operating cost savings 
estimates were made using the FHWA "Highway Investment Analysis Package" (HIAP), as 
modified by Wisconsin DOT to replicate conditions in the Upper Midwest. The vehicle 
operating cost changes reflect differences in vehicle miles of travel, travel speed 
changes, curvature and gradient changes, reduced numbers of speed change cycles, and 
other changes that affect vehicle operations. The estimated motor vehicle operating 
cost changes (fuel, oil, tires, maintenance, etc.) attributable to the improvement 
alternatives are depicted on Exhibit 14-4. 

All of the candidate improvement alternatives, compared with the Base Case, are 
shown to create some annual vehicle operating cost savings. · 

Exhibit 14-4 
ESTIMATED ANNUAL VEHICLE OPERATING COST SAVINGS 

U.S. 20 
Years 1990 and 2010 

ESTIMATED OPERATING COST SAVINGS($ Thousand) 
Alternative #3: Alternative #4: Alternative #6: 

With New 55 mph 
Bypasses Two-Lane Expressway 

Year 1990: 

Automobiles $233.3 $281.9 $340.6 
Trucks 253.9 297.7 586.8 
Total $487.2 $579.6 $927.4 

Year 2010: 

Automobiles $291.8 $361.1 $394.3 
Trucks 427.8 471.5 902.8 
Total $719.6 $832.6 $1,297.1 __________________ .. ________________________ 

SOURCE: Wilbur Smith Associates 
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In Alternative #3 the vehicle operating cost savings occur (an economic benefit) 
because the town bypasses cause vehicles to move at free flow conditions on the 
bypasses rather than in a slow down and even stop and go condition through towns, 
even though slightly longer distances are involved in using the bypasses. From a 
vehicle operating cost perspective, it is more expensive to pass through a town than 
to bypass it. In addition, the turning lanes and passing lanes allow a freer 
movement of traffic which reduces vehicle operating costs. 

Alternative #4 further reduces vehicle operating costs due to the same features 
as Alternative #3, plus the shorter driving distance and fewer curves between Early 
and Fort Dodge. 

Alternative #6 reduces vehicle operating costs even more because vehicle speed 
change cycles (braking, accelerating) are greatly reduced and free passing is 
allowed, due to the continuous four-lane facility through the corridor. 

Travel Time Savings - All three improvement options will increase travel 
speeds in the corridor. Alternative #3 will reduce delays by enabling vehicles to 
pass slower moving vehicles by using the passing lanes, by avoiding delays due to 
vehicles that are turning at major intersections, and due to the bypassing of 
communities with their lower speed limits. In addition, Alternative #4 creates a 
shorter travel distance and therefore saves travel time between Early and Fort 
Dodge. Alternative #6, being a four-lane highway, will virtually eliminate delays 
due to slow vehicles and should yield higher speeds throughout. 

All highway segments have speed limits which, while not always obeyed, tend to 
reduce speeds compared to the speeds that would occur if such speed limits were 
absent. This study's analysis used actual speeds, rather than the speed limits, in 
an attempt to be most realistic. Average speeds, on rural segments, ranged from 50 
to 60 mph, depending on the type and condition of the road segment. 

The estimated annual vehicle hours saved, by vehicle type, are listed on Exhibit 
14-5. These hours are based on estimated speeds, on a segment-by-segment basis. 
All of the improvement alternatives will save in excess of 100,000 vehicle hours 
annually, with the more expensive alternatives saving the most time. This time is 
saved by vehicles already using U.S. 20 as well as by vehicles that are diverted 
from other county and state roads. 

To include time savings in the travel· efficiency evaluation it is necessary that 
a monetary value be placed on the time saved. 

The monetary value to be assigned to travel time saved is subject to some 
debate. For analysis purposes, FHWA suggests that the method contained in the 
AASHTO publication "A Manual on User Benefit Analysis of Highway and Bus-Transit 
Improvements" be used. In 1989 those values were $8.00 per hour for automobiles and 
$15.00 per hour for trucks. These values were checked for applicability to the Iowa 
region. In addition, considerable time value research was conducted in order to 
establish an improved set of time values for Iowa. 
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Year 1990: 
Automobiles 
Light Trucks 
Heavy Trucks 
Total 

Year 2010: 

Automobiles 
Light Trucks 
Heavy Trucks 
Total 

Exhibit 14-5 
ESTIMATED TRAVEL TIME SAVED 

·U.S. 20 
Years 1990 and 2010 

ANNUAL VEHICLE HOURS SAVED ($Thousand) 
Alternative #3: Alternative #4: Alternative #6: 
w~ N~ ~m~ 

Bypasses Two-Lane Expressway 

121.2 
6.8 

-'I.&. 
135.2 

148.3 
8.6 

13.1 
170.0 

184.5 
11.2 
21.3 

217.0 

233.6 
13.9 
41.2 

288.7 

301.1 
19.8 
39.7 

360.6 

378.3 
26.1 
78.4 

482.8 

SOURCE: Wilbur Smith Associates 

For automobiles, a range of values was established which reflects the range of 
time increments saved by each auto. Travel time saved in larger increments (over 
ten minutes) was given a higher time value than for smaller increments (less than 
five minutes). The values of time saved, by time increment, are as follows: 

Automobiles: 

O - 5 minute increments 
6 - 1 O minute increments 
11 or more minute increments 

Trucks: 
Small Trucks 
Large Trucks 

VALUE OF ONE HOUR OF VEHICLE 
TRAVEL TIME SAVED 

($1992) 

Business 
Travelers 

$7.75 
$11.63 
$15.50 

$12.50 
$16.25 

Non-Business 
Travelers 
$4.35 
$6.53 
$8.70 

The traffic model was then used to estimate the number of vehicles, by type, 
that would save time, by time increment. Exhibit 14-6 depicts the number of 
automobiles saving the various time increments. It indicates that most autos will 
save less than five minutes each if U.S. 20 is improved. It also shows that the 
lengths of time saved per automobile increase as the magnitude of the highway 
investment increases. The weighted average time value per hour is shown to increase 
slightly between Alternative 3 and Alternative 6. 
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Exhibit 14-6 
VALUE OF AUTOMOBILE TRAVEL TIME SAVED 

Per Vehicle Hour 

TIME SAVING 
INCREMENTS 
(minutes) 

0-5 
6-10 
11 + 

Weighted average 
Time Value Per Hour 

$1992 Price Levels 

PERCENT OF VEHICLES BY TIME SAVED INCREMENT 
Alternative #3: Alternative #4: Alternative #6 

With New 55 mph 
Bypasses Two-Lane Expressway 

96.61% 
3.38% 
0.01% 

100.00% 

$5.46 

90.40% 
6.30% 
3.30% 

100.00% 

$5.72 

73.60% 
17.63% 
8.77% 

100.00% 

$6.32 

SOURCE: Wilbur Smith Associates 

Applying these values of time to the amount of time saved yields the travel time 
cost savings shown on Exhibit 14-7. These are the values utilized in the travel 
efficiency analysis. 

Clearly the four-lane expressway alternative saves the most time, due to its new 
alignment, its higher average travel speed, and its ability to allow vehicles to 
pass slower traffic at will. The three alternatives are estimated to save between I 
$1 million and $4 million, per year, by the year 2010. 

Year 1990: 
Business Autos 
Other Autos 
Light Trucks 
Heavy Trucks 
Total 

Year 2010: 
Business Autos 
Other Autos 
Light Trucks 
Heavy Trucks 
Total 

Exhibit 14-7 
ESTIMATED VALUE OF TRAVEL TIME SAVED 

U.S. 20 
Years 1990 and 2010 

ANNUAL VALUE OF TIME SAVED($ Thousand) 
Alternative #3: Alternative #4: Alternative #6 

With New 55 mph 
Bypasses Two-Lane Expressway 

$286.5 $457.5 $825.0 
375.3 598.1 1,078.3 

85.2 140.2 247.4 
116.3 346.9 644.5 

$863.3 $1,542.7 $2,795.2 

$350.7 $578.7 $1,035.9 
$459.3 $757.2 $1,354.7 

107.7 173.6 326.4 
213.4 670.1 ·1.273.8 

$1,131.1 $2,179.6 $3,990.8 
----------------------------------------------
SOURCE: Wilbur Smith Associates 
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Accident Cost Savings - While no highway is accident free, the alternatives 
being considered for U.S. 20 should have lower accident rates than the existing 
highway. Alternative #3 with its passing lanes, turning lanes, improved shoulders 
and partial reconstruction should reduce accident rates. Its town bypasses should 
also reduce traffic through the towns, thereby reducing accident rates in the towns. 
Alternative #4, on its new alignment, should also have lower accident rates, while 
Alternative #6, being a four-lane expressway, should dramatically improve accident 
risk. 

To enable the accident calculations, accident information was obtained from Iowa 
DOT for highways throughout the study region. Accident locations along U.S. 20 were 
identified, and the analysis categorized accidents by three types: 1) fatality, 2) 
injury, and 3) property damage. A severity rate analysis was done for each of the 
U.S. 20 segments. 

To include accident rates in the travel efficiency evaluation it is necessary 
that a monetary cost be established per accident. A number of different approaches 
could be used to establish that monetary value. For purposes of the U.S. 20 study, 
the monetary rates used by Iowa DOT in its traffic safety studies were adopted. 
Those rates are depicted on Exhibit 14-8. 

Exhibit 14-8 
UNIT ACCIDENT COSTS 

MONETARY VALUES BY ACCIDENT TYPE 
Fatal !ni.Ynl Property Damage 

Per Accident $16,500 $1,000 

Per Fatality $500,000 

SOURCE: Iowa Department of Transportation 

By applying these monetary rates to the average annual number of traffic 
accidents on U.S. 20, the economic loss due to accidents on existing U.S. 20 is 
established, as shown on Exhibit 14-9. That exhibit indicates that, in a typical 
year on U.S. 20 between Sioux City and Fort Dodge, there are almost 4 fatalities, 32 
injury accidents, and 90 property damage accidents. 

These statistics suggest that the annual economic loss from accidents on U.S. 
20, as it currently exists, totals approximately $2.5 million. That economic loss 
is almost equally split, east and west of Early. 

If one of the candidate improvement alternatives is built, and if the new 
highway is safer, there will be an economic gain due to the reduced number of 
accidents. In addition, the improved highway will cause traffic diversion from 
other state and county highways and this traffic will also benefit from reduced 
accident risk. Therefore, the potential accident savings . will not only occur on 
existing U.S. 20 but also on other regional highways as well. 
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Exhibit 14-9 
ACCIDENT COSTS ON EXISTING u.s~ 20 

1988-1990 Average Annual Accidents and Costs 

SIOUX CITY EARLY TO 
TO EARLY FT. DODGE 

Number of Accidents: 
Fatality 1.67 2.0 
Injury 16.67 15.67 
Property Damage 51.67 38.33 
Total 70.01 56.00 

Accident Costs: 
Fatality $835,000 $1,000,000 
Injury 275,055 258,555 
Property Damage 51,670 r 38,330 
Total $1, 161,725 $1,296,885 

-----------------------------------------
SOURCE: Iowa DOT Accident Statistics 

Compiled, Wilbur Smith Asso~iates 

SIOUX CITY 
TO FT. DODGE 

3.67 
32.34 
90.00 

126.01 

$1,835,000 
533,610 
90,000 

$2,458,610 

To estimate these total accident savings, accident rates (per hundred million 
vehicle miles) were established for the entire range of highway types. These acci
dent rates are presented on Exhibit 14-10. As shown, the better the highway type, 
the lower the accident rate. 

Exhibit 14-10 
ACCIDENT RATES BY HIGHWAY TYPE 

Accidents per Hundred Million Vehicle Miles 

HIGHWAY 
TYPE 

ACCIDENT RATE PER HMVM 
Fatalities Injuries Property Damage 

Interstate 
Expressway @ 65 mph 
Expressway @ 55 mph 
Existing 4-lane 
New2-lane 
2-lane County Roads 
2-lane Bypasses 
Base Case 

SOURCE: Iowa DOT statistics 
Wilbur Smith Associates 

0.78 
1.56 
1.20 
2.32 
2.07 
2.48 
2.11 
2.34 

22.00 
90.59 
69.69 

117.00 
120.15 
130.00 
121.50 
135.00 

54.00 
229.07 
176.21 
286.00 
303.81 
310.00 
307.22 
341.36 

The traffic model was then used to calculate vehicle miles of travel, with and 
without the highway improvements, by highway type throughout the region (not just on 
U.S. 20). Traffic that uses U.S. 20 both with and without the highway improvement 
benefits by the changes in accident rates on U.S. 20. For example, the existing 
fatality rate is 2.34 per HMVM, while Alternative 3 has a fatality rate of 2.11 per 
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HMVM. This is a 1 o percent savings in fatalities applied to the accident costs on 
the existing highway. Similar calculations were made for the diverted traffic. For 
some travelers, the accident rate increased, e.g., those diverted from 1-80 and 
1-90. 

The total estimated accident savings are depicted on Exhibit 14-11. These are 
included as annual economic benefits in the travel efficiency evaluation. 

Exhibit 14-11 
ESTIMATED ACCIDENT COST SAVINGS 

U.S. 20 
($ Thousand) 

ALTERNATIVE #3 ALTERNATIVE #4 ALTERNATIVE #6 
WITH NEW 55 MPH 

BYPASSES TWO-LANE EXPRESSWAY . 
Year 1990 

Fatality 
Injury 
Property 
Total 

Year2010 

Fatality 
Injury 
Property 
Total 

SOURCE: Wilbur Smith Associates 

$179.0 
84.0 

___JM2 
$272.0 

$194.0 
93.0 

___JM2 
$296.0 

$330.0 
95.0 
11.0 

$436.0 

$339.0 
99.0 
11.0 

$449.0 

$1, 163.0 
661.0 

98.0 
$1,922.0 

$1,280.0 
836.0 
121.0 

$2,237.0 

Total Travel Efficiency Benefits - The total travel efficiency economic 
benefits estimated for the years 1990 and 201 O are listed in Exhibit 14-12 for each 
of the three highway improvement alternatives. These assume that the highway 
improvements are already in place. Intermediate year benefits were then inter
polated in straight-line fashion, and benefits 2011-2022 were extrapolated in 
straight-line fashion. 

TRAVEL EFFICIENCY FEASIBILITY 

To calculate the economic feasibility in travel efficiency terms, all costs and 
benefits in constant dollars were determined by year 1992 through 2022, and then 
discounted back to 1992. The benefits were then compared with the costs using the 
conventional feasibility indicators. 
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Exhibit 14-12 
ESTIMATED TRAVEL EFFICIENCY ECONOMIC BENEFITS 

U.S. 20 
Years 1990 and 2010 

ANNUAL HIGHWAY USER EFFICIENCIES CS Thousand) 
AHemative #3: AHernative #4: AHemative #6: 

Annual 
Economic Benefit Types 

Year 1990: 
Vehicle Operating Cost Savings: 

Automobile 
Truck 
Total 

Accident Cost Savings 

Value of Time Savings 
Automobile 
Light Truck 
Heavy Truck 
Total 

Total 1990 Road User Benefits 

Year2010: 
Vehicle Operating Cost Savings: 

Automobile 
Truck 
Total 

Accident Cost Savings 

Value of Time Savings 
Automobile 
Light Truck 
Heavy Truck 
Total 

Total 2010 Road User Benefits 

$ 

With New 55 mph 
Byoasses Two-Lane Expressway 

233.3 $ 281.9 $ 340.6 
253.9 297.7 586.8 
487.2 579.6 927.4 

272.0 436.0 1,922.0 

661.8 1,055.6 1,903.3 
85.2 140.2 247.4 

116.3 346.9 644.5 
863.3 1,542.7 2,795,2 

$1,622.5 $2,558.3 $5,644.6 

$ 291.8 $ 361.1 $ 394.3 
427.8 471.5 902.8 
719.6 832.6 1,297.1 

296.0 449.0 2,237.0 

810.0 1,335.9 2,390.6 
107.7 173.6 326.4 
213.4 670.1 1,273.8 

1,131.1 2,179.6 3,990.8 

$2,146.6 $3,461.2 $7,524.9 

Note: The above benefits were calculated for the base year (1990) and forecast year 
(2010) as if all of the road improvements were open by 1990. Intermediate 
and future year benefits were then interpolated based on these 1990 and 2010 
calculations. Excluded from this table are the highway "economic development 
impact" benefits. 

SOURCE: Wilbur Smith Associates 
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Exhibits 14-13 through 14-15 present the estimated costs and travel efficiency 
benefits by year. To enable a direct comparison between each candidate improvement 
alternative, all capital costs are assumed to be spent in one year (1992), and the 
highway improvement is assumed to open January 1 of the next year (1993). This of 
course is not possible, but these assumptions simplify the analysis without skewing 
the feasibility results. · 

The travel efficiency benefits were calculated for the years 1990 and 2010, and 
straight-lined in between and beyond. No benefits are included in the analysis 
prior to the year 1993. The discounting is done using a constant dollar 6 percent 
discount rate. 

The travel efficiency feasibility of the three candidate improvement alterna
tives is summarized on Exhibit 14-16. To interpret this exhibit the following rules 
are appropriate: 

• A feasible project is one which has a positive Net Present Value, an 
Internal Rate of Return equal to or exceeding the discount rate (6%), and a 
Discounted Benefit/Cost Ratio of 1.0 or higher. 

• The higher the NPV, IRR and B/C, the more feasible is the project. 

Exhibit 14-16 suggests the following conclusions, from the travel efficiency 
perspective (exclusive of economic development benefits): 

1. None of the three candidate improvement alternatives attain the travel 
efficiency test of economic feasibility. All have low rates of return, 
benefit/ cost ratios less than 1.0, and negative net present values. 

2. Of the three candidates from the travel efficiency perspective, the two-lane 
alternatives are more feasible than the four-lane. This is because they are 
less expensive to build, and there is insufficient traffic to develop large 
sums of highway user benefits. 

3. Of the three, Alternative #4: New Two-Lane is ever so slightly superior but, · 
because it costs more, its net present value is worse than Alternative #3. 
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1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 

Exhibit 14-13 
Alt. #3 TRAVEL EFFICIENCY FEASIBILITY 

Improved Two-Lane with Bypasses 
($ Thousand) 

Costs Travel Efficiency Benefits 
Cao ital Maint. 0 A T" R 'd lper. cc. 1me es1 . 

Total 
487.21 212.0 I 863.3 I Cost 

43 557.o I 43,557.0 
I 154.8 522.1 275.6 903.5 0.0 154.8 

154.8 533.7 276.8 916.9 0.0 154.8 
154.8 545.3 278.0 930.3 0.0 154.8 
154.8 556.9 279.2 943.6 0.0 154.8 
154.8 568.5 280.4 957.0 0.0 154.8 
154.8 580.2 281.6 970.4 0.0 154.8 
154.8 591.8 282.8 983.8 0.0 154.8 
154.8 603.4 284.0 997.2 0.0 154.8 
154.8 615.0 285.2 1,010.6 0.0 154.8 
154.8 626.6 286.4 . 1,024.0 0.0 154.8 
156.5 638.3 287.6 1,037.4 0.0 156.5 
158.2 649.9 288.8 1,050.8 0.0 158.2 
160.0 661.5 290.0 1,064.2 0.0 160.0 
161.7 673.1 291.2 1,077.5 0.0 161.7 
163.4 684.7 292.4 1,090.9 0.0 163.4 
165.1 696.4 293.6 1,104.3 0.0 165.1 
166.8 708.0 294.8 1,117.7 0.0 166.8 
168.6 719.6 I 296.o I 1 131.1 I 0.0 168.6 
172.0 731.2 297.2 1,144.5 0.0 172.0 
175.4 742.8 298.4 1,157.9 0.0 175.4 
178.9 754.5 299.6 1,171.3 0.0 178.9 
182.3 766.1 300.8 1,184.7 0.0 182.3 
185.8 777.7 302.0 1,198.1 0.0 185.8 
189.2 789.3 303.2 1,211.4 0.0 189.2 
192.6 800.9 304.4 1,224.8 0.0 192.6 
196.1 812.6 305.6 1,238.2 0.0 196.1 
201.2 824.2 306.8 1,251.6 0.0 201.2 
206.4 835.8 308.0 1,265.0 0.0 206.4 
211.6 847.4 309.2 1,278.4 0.0 211.6 
220.2 859.0 310.4 1,291.8 I 13 252.o 220.2 

@ Discount Rate of 6.0% 

FEASIBILllY RESULTS 
NPV Benefit= $29,454 
NPV Cost = $45,816 

B/C = 0.6429 
IRR= 2.75% 

NPV = ($16,361) 

SOURCE: Wilbur Smith Associates 

Travel Efficiency Feasibility 

Total Net 
Benefits Benefits 

0.0 (43,557.0) 
1,701.1 1,546.3 
1,727.3 1,572.5 
1,753.6 1,598.7 
1,779.8 1,625.0 
1,806.0 1,651.2 
1,832.2 1,677.4 
1,858.4 1,703.6 
1,884.6 1,729.8 
1,910.8 1,756.0 
1,937.0 1,782.2 
1,963.2 1,806.7 
1,989.4 ·1,831.2 
2,015.7 1,855.7 
2,041.9 1,880.2 
2,068.1 1,904.7 
2,094.3 1,929.2 
2,120.5 1,953.7 
2,146.7 1,978.1 
2,172.9 2,000.9 
2,199.1 2,023.7 
2,225.3 2,046.4 
2,251.5 2,069.2 
2,277.8 2,092.0 
2,304.0 2,114.8 
2,330.2 2,137.6 
2,356.4 2,160.3 
2,382.6 2,181.4 
2,408.8 2,202.4 
2,435.0 2,223.4 

15,713.2 15 493.0 
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1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

. 1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 

Exhibit 14-14 
Alt. #4: TRAVEL EFFICIENCY FEASIBILITY 

New Two-Lane Alignment 
($ Thousand) 

Costs Travel Efficiency Benefits 
C "t I M . t ao1a a1n. 0 A T" R "d 'Per. cc. 1me es1 . 

Total 
579.6 I 436.0 I 1 542.7 I Cost 

65 409.o I 0.0 65,409.0 
I 221.4 617.6 438.0 1,638.2 0.0 221.4 

221.4 630.2 438.6 1,670.1 0.0 221.4 
221.4 642.9 439.2 1,701.9 0.0 221.4 
221.4 655.5 439.9 1,733.8 0.0 221.4 
221.4 668.1 440.5 1,765.6 0.0 221.4 
221.4 680.8 441.2 1,797.5 0.0 221.4 
221.4 693.4 441.8 1,829.3 0.0 221.4 
221.4 706.1 442.5 1,861.2 0.0 221.4 
221.4 718.7 443.1 1,893.0 0.0 221.4 
221.4 731.4 443.8 1,924.8 0.0 221.4 
223.9 744.0 444.4 1,956.7 0.0 223.9 
226.3 756.7 445.1 1,988.5 0.0 226.3 
228.8 

I 
769.3 445.7 2,020.4 0.0 228.8 

231.2 782.0 446.4 2,052.2 0.0 231.2 
233.7 794.6 447.0 2,084.1 0.0 233.7 
236.2 807.3 447.7 2,115.9 0.0 236.2 
238.6 819.9 448.3 2,147.8 0.0 238.6 
241.1 832.6 I 449.012 179.6 I 0.0 241.1 
246.0 845.3 449.7 2,211.4 0.0 246.0 
250.9 857.9 450.3 2,243.3 0.0 250.9 
255.8 870.6 451.0 2,275.1 0.0 255.8 
260.8 883.2 451.6 2,307.0 0.0 260.8 
265.7 895.9 452.2 2,338.8 0.0 265.7 
270.6 908.5 452.9 2,370.7 0.0 270.6 
275.5 921.2 453.5 2,402.5 0.0 275.5 
280.4 933.8 454.2 2,434.4 0.0 280.4 
287.8 946.5 454.8 2,466.2 0.0 287.8 
295.2 959.1 455.5 2,498.0 0.0 295.2 
302.6 971.7 456.1 2,529.9 0.0 302.6 
314.9 984.4 456.8 2,561.7119,565.0 314.9 

@ Discount Rate of 6.0% 

FEASIBILITY RESULTS 
NPV Benefit= $46,~12 .. 
NPV Cost= $68,640 

B/C = 0.6835 
IRR= 3.16% 

NPV = ($21,727) 

SOURCE: Wilbur Smith Associates 

Travel Efficiency Feasibility 

Total Net 
Benefits Benefits 

0.0 (65,409.0) 
2,693.7 2,472.3 
2,738.9 2,517.5 
2,784.0 2,562.6 
2,829.2 2,607.8 
2,874.3 2,652.9 
2,919.5 2,698.1 
2,964.6 2,743.2 
3,009.8 2,788.4 
3,054.9 2,833.5 
3,100.0 2,878.6 
3,145.2 2,921.3 
3,190.3 2,964.0 
3,235.5 '3,006.7 
3,280.6 3,049.4 
3,325.8 3,092.1 
3,370.9 3,134.7 
3,416.1 3,177.5 
3,461.2 3,220.1 
3,506.3 3,260.3 
3,551.5 3,300.6 
3,596.6 3,340.8 
3,641.8 3,381.0 
3,686.9 3,421.2 
3,732.1 3,461.5 
3,777.2 3,501.7 
3,822.4 - 3,542.0 
3,867.5 3,579.7 
3,912.6 3,617.4 
3,957.8 3,655.2 

23,567.9 23,253.0 
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Costs 
C . I M. ao1ta a int. 

Exhibit 14-15 
Alt. 6: TRAVEL EFFICIENCY FEASIBILITY 

55 Mph. Expressway 
{$ Thousand) 

Travel Efficiency Benefits 
0 A T R "d 1oer. cc. 1me es1 

927.4 I 1,922.0 12,795.2 I 
Total 
Cost 1990 

1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 

173,210.0 I 0.0 173,210.0 

·2015 

2016 
2017 
2018 
2019 
2020 
2021 
2022 

I 533.7 982.9 
533.7 1,001.3 
533.7 1,019.8 
533.7 1,038.3 
533.7 1,056.8 
533.7 1,075.3 
533.7 1,093.8 
533.7 1,112.2 
533.7 1,130.7 
533.7 1,149.2 
539.6 1,167.7 
545.6 1, 186.2 
551.5 1,204.7 
557.4 1,223.2 
563.4 1,241.6 
569.3 1 ,260.1 
575.2 1,278.6 
581 .1 1,297.1 I 
593.0 1,315.6 
604.9 1,334.1 
616.7 1,352.6 
628.6 1,371.0 
640.4 1,389.5 
652.3 1,408.0 
664.2 1,426.5 
676.0 1,445.0 
693.8 1,463.5 

. 711.6 1 ,481 .9 
729.4 

I 
1,500.4 

759.0 1,518.9 

@ Discount Rate of 6.0% 

FEASIBILITY RES UL TS 
NPV Benefit = 
NPV Cost= 

8/C = 
IRR= 

NPV = 

$104,287 
$180,997 

0.5762 
2.12% 

($76,710) 

SOURCE: Wilbur Smith Associates 

Travel Efficiency Feasibility 

1,969.3 2,974.5 0.0 533.7 
1,985.0 3,034.3 0.0 533.7 
2,000.8 3,094.1 0.0 533.7 
2,016.5 3,153.9 0.0 533.7 
2,032.3 3,213.7 0.0 533.7 
2,048.0 3,273.4 0.0 533.7 
2,063.8 3,333.2 0.0 533.7 
2,079.5 3,393.0 0.0 533.7 
2,095.3 3,452.8 0.0 533.7 
2,111.0 3,512.6 0.0 533.7 
2, 126.8 3,572.3 0.0 539.6 
2, 142.5 3,632.1 0.0 545.6 
2,158.3 3,691.9 0.0 551.5 
2,174.0 3,751.7 0.0 557.4 
2,189.8 3,811 .5 0.0 563.4 
2,205.5 3,871.2 0.0 569.3 
2,221.3 3,931.0 0.0 575.2 

2,237.0 l 3,990.B I 0.0 581 .1 
2,252.8 4,050.6 0.0 593.0 
2,268.5 4, 11 0.4 0.0 604.9 
2,284.3 4,170.1 0.0 616.7 
2,300.0 4,229.9 0.0 628.6 
2,315.8 4,289.7 0.0 640.4 
2,331.5 4,349.5 0.0 652.3 
2,347.3 4,409.3 0.0 664.2 
2,363.0 4,469.0 0.0 676.0 
2,378.8 4,528.8 0.0 693.8 
2,394.5 4,588.6 0.0 711.6 
2,410.3 4,648.4 0.0 729.4 
2,426.0 4,708.2 I 53,554.0 759.0 

Total Net 
Benefits Benefits 

' 
0.0 (173,210.0) 

5,926.6 5,392.9 
I 
I 

6,020.7 5,487.0 
6,114.7 5,581 .0 
6,208.7 5,675.0 
6,302.7 5,769.0 
6,396.7 5,863.0 
6,490.7 5,957.0 
6,584.8 6,051 .1 
6,678.8 6,145.1 
6,772.8 6,239.1 
6,866.8 6,327.2 
6,960.8 6,415.2 
7,054.8 6,503.3 
7, 148.8 6,591.4 
7,242.9 6,679.5 
7,336.9 6,767.6 
7,430.9 6,855.7 
7,524.9 6,943.8 
7,618.9 7,025.9 
7,712.9 7,108.0 
7,806.9 7,190.2 
7,901.0 7,272.4 
7,995.0 7,354.6 
B,089.0 7,436.7 
8,183.0 7,518.8 
8,277.0 7,601.0 
8,371.0 7,677.2 
8,465.0 7,753.4 
8,559.1 7,829.7 

62,207.1 61 ,448.1 
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Exhibit 14-16 
TRAVEL EFFICIENCY FEASIBILITY 

U.S. 20 

ECONOMIC INDICATORS 

Net Present Value ($ Thousand) (a) 
Internal Rate of Return 
Discounted Benefit/Cost (a) 

(a) Discounted at 6% 
SOURCE: Wilbur Smith Associates 

AHernative #3: 
With 

Bypasses 

($16,361) 
2.75% 

.64 

AHernative #4 
New 

Two-Lane 

($21,727) 
3.16% 

.68 

AHernative #6: 
55mph 

Expressway 

($76,710) 
2.12% 

.58 

From the travel efficiency perspective, therefore, modest improvements to this 
segment of U.S. 20 are the more feasible candidate improvements. This conclusion, 
however, is only based on the highway user analysis; it excludes the potential 
economic development benefits that might occur due to the highway (see Chapter 17). 

TRAVEL EFFICIENCY SENSITIVITY TESTS 

The travel efficiency feasibility findings in this study, while valid, are 
nevertheless dependent on a series of assumptions and decision~ which could have a 
bearing on what the state ultimately decides to do on U.S. 20. To assist in this 
decision process, a number of "sensitivity tests• were conducted, to depict how 
sensitive the travel efficiency findings are to the assumptions. The following 
sensitivity tests were conducted. 

1 a,b Discount Rate - The study used a 6% constant dollar discount rate. Sensi
tivity tests were conducted using a 3% rate and a 10% rate (see Appendix 
Exhibits E-4, E-5 and E-6). 

2 Capital Costs - The estimated capital costs were reduced by 20%, to see 
how sensitive study conclusions are to the cost estimates (see Appendix 
Exhibits E-7, E-8 and E-9). 

3 Traffic Volumes - To ensure that the state's decision is not based on 
overly conservative traffic forecasts, a sensitivity test assuming an addi
tional 20% in traffic was done (see Appendix Exhibits E-10, E-11, and E-12). 

4 Value of Accidents - The values placed on accidents are those currently 
used by Iowa DOT in its safety analyses ($500,000 per fatality, $16,500 per 
injury, $1,000 per property damage accident). A sensitivity test was conducted 
using accident values proposed by the FHWA ($1,500,000 per fatality, $14,000 
injury, $3,000 property damage) (see Appendix Exhibits E-13, E-14 and E-15). 

5 Value of Time - The FHWA suggested that time values in 1989 price levels 
be $8 for cars and $15 for trucks. These values, inflated to 1992 ($8.78 for 
cars, $16.47 for trucks), were used for sensivity test purposes (see Appendix 
Exhibits E-16, E-17 and E-18). 
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6 65 MPH Expressway - All feasibility tests used actual travel speeds, with 
the current legal speed limits (55 mph on Expressways and lesser highways). 
In Sensitivity Test #6, a 65 mph posted speed limit was assigned to the 
Expressway. While currently not legal, this test is intended to show that 
higher speeds in rural Iowa might make more highway investment feasible (see 
Appendix Exhibit E-19). 

Exhibit 14-17 summarizes the results of the travel efficiency feasibility tests. 
According to these sensitivity test results: 

• The Expressway option (Alternative #6) is feasible in terms of travel 
efficiency only when it has a 65 mph speed limit (Sensitivity Test 6). In all 
other tests, the 55 mph Expressway is not feasible (in terms of travel 
efficiency). 

• The New Two-Lane option (Alternative #4) is feasible from the travel 
' efficiency perspective only at the 3 percent discount rate (Sensitivity Test 
1a). 

• Alternative #3 (Two Lane With Bypasses) is never feasible. 

• When only the travel efficiency benefits are included, the New Two-Lane 
option (Alternative #4) is the most viable of the three alternatives. 

Sensitivity to Discount Rate - At this study's 6 percent discount rate, none 
of the alternatives are feasible, from the travel efficiency standpoint. At 3 
percent discount rate, however, the two-lane option with town bypasses is feasible. 
Study travel efficiency conclusions, therefore, are dependent on choice of discount 
rate. The study suggests, however, that a discount rate of less than six percent 
should not be used. 
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Exhibit 14-17 
TRAVEL EFFICIENCY SENSITIVITY TESTS 

U.S. 20 

ECONOMIC FEASIBILITY INDICATOR 
Alternative #3 Alternative #4 Alternative #6 

With New Expwy. 
TEST OF FEASIBILITY B~easses 2-lane 55 Meh 

I I 
Discount Rate (6 %) 
Net Present Value ($ Million) ($16.4) ($21.7) ($76.7) 
Benefit/ Cost Ratio 0.64 0.68 0.58 
Internal Rate of Return (%) 2.75% 3.16% 2.12% 

SENSITIVITY TESTS 
1a: Discount Rate (3 %) 

Net Present Value ($ Million) ($1.7) $1.6 ($32.6) 
Benefit/ Cost Ratio 0.96 1.02 0.82 
Internal Rate of Return (%) 2.75% 3.16% 1.75% 

1b: Discount Rate (10 %) 
Net Present Value ($ Million) ($26.3) ($37.6) ($115.4) 
Benefit/ Cost Ratio 0.42 0.44 0.35 
Internal Rate of Return (%) 2.75% 3.16% 1.75% 

2: Capital Cost (20 % Decrease) 
Net Present Value($ Million) ($7.7) ($8.6) ($42.1) 
Benefit/ Cost Ratio 0.79 0.84 0.71 
Internal Rate of Return (%) 4.20% 4.66% 3.48% 

3: Traffic (20 % increase) 
Net Present Value ($ Million) ($13.4) ($17.3) ($61.4) 
Benefit/ Cost Ratio 0.71 0.75 0.66 
Internal Rate of Return (%) 3.37% 3.77% 2.96% 

4: Accident (FHWA Values) 
Net Present Value ($ Million) ($11.1) ($12.4) ($41.0) 
Benefit/ Cost Ratio 0.76 0.82 0.77 
Internal Rate of Return (%) 3.84% 4.41% 4.00% 

5: Value of Time (FHWA Values) 
Net Present Value ($ Million) ($9.5) ($11.8) ($63.3) 
Benefit/ Cost Ratio 0.79 0.83 0.65 
Internal Rate of Return (%) 4.16% 4.51% 2.85% 

6: 65 Mph. Expressway 
Net Present Value ($ Million) na na $5.7 
Benefit/ Cost Ratio na na 1.03 
Internal Rate of Return (%) na na 6.24% 

SOURCE: WILBUR SMITH ASSOCIAlES 
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Sensitivity to Capital Cost - If the Consultant's capital cost estimates 
were too high, e.g., 20 percent high, such an error would increase the Internal Rate 
of Return by about 1.5 percent, which is insufficient to make the options feasible. 
This indicates that study findings are not swayed by overly pessimistic (high) 
capital cost estimates. 

Sensitivity to Traffic Estimates - Feasibility from the travel efficiency 
perspective is directly a function of the number of vehicles using the highway and 
therefore receiving the travel efficiency user benefits. Even a 20 percent increase 
in traffic (over and above that forecast to use the improved highway) would not make 
any of the finalist alternatives viable. 

Sensitivity to Accident Monetarv Values - When the higher monetary values of 
FHWA are placed on accidents, e.g., by increasing the fatality values from $500,000 
to $1.5 million, no option is feasible. This action, however, does make the 55 mph 
Expressway more viable than the Improved Two-Lane alternative. 

Sensitivity to Value of Time - Utilizing the updated FHWA time values does 
not make any alternative viable, from the travel efficiency perspective. 

Sensitivity to Travel Speed - The single factor which by itself is capable 
of making the improvement options feasible, from the travel efficiency standpoint, 
is to increase the travel speed to 65 mph. This occurs because the costs of the 
Expressway increase very little, while the travel efficiency benefits are large. As 
a result, if it were legal to do so, a 65 mph Expressway in the Sioux City - Ft. 
Dodge corridor is feasible and should be built. This should not be construed, 
however, that a 65 mph Freeway is feasible. Such a freeway is not feasible, because 
the capital costs would be $152 million more than the 65 mph Expressway. 

TRAVEL EFFICIENCY FINDINGS 

Travel efficiency is the conventional and traditional method of defining whether 
or not a highway improvement is economically feasible. According to this test, a 
highway improvement needs to be quite successful in reducing per vehicle operating 
costs, travel time, and accident risk; and, it needs to have enough traffic on the 
highway to attain the necessary level of highway use economic benefits. 

The magnitude of the highway user benefits on U.S. 20 is less than the highway 
improvements' costs. As a result, from the travel efficiency perspective, no option 
is "economically feasible.• If built, Alternative 3 would leave an economy which is 
$14.2 million worse off; Alternative 4 would leave an economy that is $19.7 million 
worse off; Alternative 6 would leave the economy worse off by $73.1 million. 

It should be noted that travel efficiency is only one indicator of economic 
feasibility; the other test is economic development feasibility (see Chapter 17). In 
addition, there are engineering, environmental, funding availability and political 
factors to consider. 
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Chapter 15 
LOGISTICS IMPLICATIONS OF U.S. 20 OPTIONS 

In addition to the trucking travel efficiency impacts of Chapter 14, the U.S. 20 
improvement alternatives could also influence the manner by which cargo is shipped 
and transported, and could have implications for the region's shippers, receivers 
and intermediaries. 

The likely effects of the three U.S. 20 improvement alternatives on the 
provision of for-hire trucking service to the shippers and receivers in the study 
corridor is analyzed. Then the manner and degree to which the shippers and 
receivers respond to these changes in the for-hire trucking sector are analyzed, as 
are changes in their own private trucking costs and operations resulting from the 
three different options. 

IMPACTS ON THE PROVISION OF FOR-HIRE TRUCKING SERVICE 

The three highway improvement alternatives could affect for-hire trucking 
service and rates by lowering costs, allowing changes in their operations, a_nd 
stimulating investment or disinvestment in terminals in or near the study corridor. 
The Chapter 14 trucking travel efficiency findings, along with the assumption that 
the for-hire trucking industry is very competitive, suggests that the for-hire 
trucking firms using this portion of U.S. 20 will lower their rates to shippers in 
response to their lower costs. These lower costs for for-hire trucking firms are 
reported in Exhibit 14-12. As noted in Exhibit 14-12, the three different highway 
improvement alternatives generate different levels of cost savings. 

The Fall, 1991 issue of the American Motor Carrier Directory was referenced 
to determine the amount and nature of general commodity trucking service now being 
offered to communities in the study corridor. The study corridor's communities of 
Cherokee, Correctionville, Early, Fort Dodge, Holstein, Ida Grove, Lawton, Le Mars, 
Lytton, Moorland, Moville, Pocahontas, Rockwell, Sac City, Sioux City, and Storm 
Lake were examined from a logistics standpoint. 

Communities in the U.S. 20 study corridor are served by both large and small 
general commodity trucking firms. The nature of the service by general commodity 
carriers differs among the communities. For example, the communities of Cherokee, 
Correctionville, Early, Holstein, Ida Grove, Lawton, Lytton, Le Mars, Moorland, 
Moville, Sac City, and Pocahontas are served by carriers providing only pick-up and 
delivery service. These firms neither own nor operate terminals located in these 
communities. Storm Lake and Rockwell City each have one for-hire trucking terminal 
plus several firms providing pickup and delivery service out of terminals located in 
other cities. Sioux City has 11 trucking terminals and several call and agency 
stations. Fort Dodge has three for-hire trucking terminals. 

Logistics Implications of U.S. 20 Options 15-1 



Each of these 16 communities receives less-than-truckload (L TL) service from at 
least two of the nation's five largest carriers. Given that service by general 
commodity carriers is already pervasive in the region, modificati.Q(lS of this portion 
of U.S. 20 is unlikely to affect the overall quantity of this type of service. l 1 J 

It is unlikely that the for-hire carriers will make any significant changes in 
their operations as the result of any of the three U.S. 20 improvement alternatives. 
For the for-hire, L TL carriers who rely on terminal systems, the magnitude of the 
changes created by any of the improvements is unlikely to alter the location and 
number of their breakbulk or end-of-line terminals. 

Interviews with management of for-hire trucking firms domiciled in the study 
corridor and the responses to the surveys indicate that only minor changes might be 
made to their operations if Alternative 6: Four Lane is selected. Several trucking 
industry representatives indicated that a 4-lane option would likely result in no 
change in their operations. The survey responses indicated that several of the 
truckload (TL) for-hire carriers would more extensively use U.S. 20 to route trucks 
to adjacent states, particularly to Illinois and especially Chicago. One for-hire 
carrier indicated that using the 1-29 to 1-80 route to travel to the East created 
loss and damage problems because of the roughness of 1-80. However, a major shipper 
using this carrier indicated little or no loss from 1-80 roughness. Another carrier 
stated that the 1-90 route created problems in the winter because of the lack of, 
effective and timely snow and ice removal from that portion of 1-90. 

Management personnel from four L TL carriers serving the study corridor shippers 
and receivers were interviewed. Two of the interviewed carriers are among the top 
four largest L TL carriers in the United States and two are large regional carriers. 
Both large L TL carriers indicated that none of their long-haul operations would be 
affected. One did indicate that an improved, four-lane U.S. 20 might extend local 
pick-up and delivery service in the region; the other one stated that more frequent 
pick-up and delivery trips might be undertaken. The two large regional L TL carriers 
have overnight market niches in large cities in the region with Chicago and 
Minneapolis being the most important destination points. Both of these carriers 
have terminals in small communities in the study corridor. One of these carriers 
indicated that it is unlikely that any LTL carrier is now using this portion of U.S. 
20 as part of its long-haul operation. 

The interviews indicated that a large number of trucking headquarters are 
domiciled in the Fort Dodge area. One trucking executive estimated that more than 
1,400 truck drivers view the Fort Dodge area as home. Thus, a large number of 
over-the-road truckload drivers are returning home or leaving home via U.S. 20 each 
day and most return home over the weekend. SiQ.IJX City is also home for several 
carriers including one significant carrier in terms of size. l~J 

IMPLICATIONS FOR SHIPPERS AND RECEIVERS 

The three U.S. 20 improvement alternatives affect shippers directly through 
changes in the cost and nature of trucking operations--either through the for-hire 
sector or through the private carrier sector. There are effects on a shipper's 
inventory costs from improved trucking · service in terms of speed and reliability of 
transit times. Changes in the cost and nature of trucking service can influence the 
logistical activities of a shipper or receiver ranging from minor changes in the 
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routes used by the private carrier (or the routes used by for-hire carriers} to 
major adjustments in the firm's logistics system such as changing the location and 
number of warehouses or distribution centers, as seen on Exhibit 15-1. In addition, 
changes in trucking costs and subsequent other logistical costs might lead to 
changes in the firm's marketing and production methods. 

Sixteen shippers and receivers responded to a survey and several other shippers 
and receivers were interviewed. Although this sample does not allow the drawing of 
statistical inferences about what might happen to all the firms in the study 
corridor, it does allow the analysis to gain insights concerning the likely impacts 
on the logistics decisions of the shippers and receivers in the study corridor. 

Impacts on Modal. Carrier and Route Selections - The surveys and interviews 
indicated that a four-lane option would have little impact on which mode of 
transportation should be used. Current rail shippers in the study area are not 
likely to switch to trucks because of improvements to this portion of U.S. 20. The 
area is dominated by agriculture and agricultural-based firms. The inputs to the 
agricultural-based firms are from nearby areas for the most part. As noted in 
Chapter 16, the nature of the processed grain products movements (long distance to 
the east and west coasts} makes truck transportation noncompetitive on these 
shipments of outputs. Moreover, shipments of corn to eastern Iowa processors and of 
corn and soybeans to Mississippi River barge terminals are likely to remain with the 
railroads. 

A large manufacturer of appliances in the study corridor has the volume of truck 
traffic to impact significantly the use of this segment of U.S. 20. The firm has 
about 9,000 inbound truck shipments and 10,000 outbound truck· shipments per year. 
The impact of a four-lane highway between Fort Dodge and Sioux City on this firm's 
logistical system would be minimal, however. The inputs for the manufacturing 
plant, which is located slightly east of the section of U.S. 20 under study, come 
from vendors east of Iowa and thus the trucks do not use U.S. 20 between Sioux City 
and Fort Dodge. Apparently, vendor selection would not be altered by an upgrading 
of this portion of U.S. 20. The outbound shipments of final product are destined in 
all directions. Almost all of the westbound shipments, however, are sent by 
intermodal transport (piggyback} and will be increasingly sent intermodal in the 
future. The decision to ship intermodal was based upon the firm's decision to 
change its distribution system in the West from one of a small, direct shipments to 
numerous wholesalers and retailers to a system of large shipments to a small number 
of large distribution centers. The traffic manager of this plant indicated that 
improvement to U.S. 20 would have no impact on this global logistics decision by the 
firm. 

Executives of a large meat packing company domiciled in the area did not see a 
four-lane highway between Sioux City and Fort Dodge adding significantly to the 
logistical advantages to that firm's operation. That firm indicated that the area 
would be well served with a ·super Two Lane" with timely snow removal service. 

Impacts on Inventory Levels and Location - The issue of how each of the three 
U.S. 20 improvement alternatives might affect inventory management involves the 
issue of how much inventory should be held to support a firm's production and/or 
sales levels, how many warehouses and/or distribution centers should be used, and 
where these warehouses and distribution centers should be located. 
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Increasing and decreasing inventory levels are marginal changes in logistics 
practices. As noted, decreases in safety stock and in transit inventory can result 
from faster and more reliable . trucking service. Making significant changes in the 
logistics system, such as reducing the number of· distribution centers a firm uses, 
can produce large savings in logistics costs. Significantly faster travel might 
allow the firm to reduce the number(

3
)of distribution centers it uses which can 

significantly reduce inventory costs. The three U.S. 20 improvement 
alternatives do not reduce the travel time sufficiently to create the situation in 
which shippers are going to change the locations and numbers of warehouses and/or 
distribution centers. Alternative 3: Two-Lane Highway With Bypass saves an average 
of 8 minutes of travel time and Alternative 4: New Two-Lane reduces travel time by 
only 30 minutes. Although Alternative 6: Four-Lane generates a 51-minute time 
savings, it is not likely to alter a firm's distribution system. 

No freight industry representative in the interviews and none of the survey 
respondents indicated that an improvement to a four-lane highway would affect the 
number and locations of their warehouses or distribution centers. As noted above, 
one large manufacturing firm had just changed its distribution system in the West 
but this change was not based upon the current condition or possible improvement to 
U.S. 20 between Fort Dodge and Sioux City. 

Impacts on Inventory and Production Techniques - Just-in-time (JIT) is 
considered both an inventory method and production method. No firm interviewed or 
participating in the survey indicated a likely change to JIT production or inventory 
management system if a four-lane highway were constructed between Fort Dodge and 
Sioux City. The feasibility of using JIT for firms using this portion of U.S .. 20 
would be dependent on the reliability of trucking service in terms of consistency of 
arrival times. The findings with respect to the likely impacts of improving the 
highway on the variation in arrival times for trucks using this portion of U.S. 20 
suggest an insignificant reduction in variation of arrival times. Accordingly, the 
feasibility of using JIT for these firms appears to be more dependent upon other 
factor~ ) in the order cycle which may affect the variation in the length of the 
cycle.\4 

LOGISTICS CONCLUSIONS 

None of the three alternatives to the U.S. 20 Base Case are likely to have 
significant impacts on the transportation and inventory components of the area 
logistical systems. However, the impact of the trucking travel efficiency savings 
associated with the three alternatives are seen as valuable and are legitimate 
efficiencies of value to the economy. 
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ENDNOTES 

1. Not all carriers are listed in the American Motor Carrier Directory. For 
example, the specialized commodity carriers, such as those carriers hauling the 
building materials from the Fort Dodge area, are not listed in the publication. 
Furthermore, all general commodity carriers are not necessarily listed. There 
is a charge to the carrier to being included in the publication. This suggests 
first that the publication understates the amount of service and second the 
carrier actually serves or holds itself out to serve those points listed in the 
publication. 

2. It should be noted that highway improvements might reduce the actual distance 
travelled by Truckload carriers. Several trucking firm executives indicated a 
circuity of 10% and more from the shortest distance between the origin and 
destination. The shipper will normally request bids on the basis of the 
shortest distance. If this circuity factor is reduced, the operations of a firm 
changes and savings will accrue, at least initially, to the for-hire carrier. 

3. The square-root law suggests that significant inventory costs savings are 
possible as one reduces the number of distribution centers or warehouses. The 
square root law states that the safety stock needed at n locations is equal to 
S8a = (881 * n) / n where 881 is the safety stock needed for one location 
and n is equal to the number of warehouse locations. It should be noted that 
this law operates under a set of assumptions which might be viewed ·as 
restrictive. See Walter Zinn, Michael Levy, and Donald J. Bowersox, "Measuring 
the Effect of Inventory Centralization/Decentralization on Aggregate Safety 
Stock: The 'Square Root Law' Revisited", Journal of Business Logistics, 
Volume 10, Number 1, 1989, pp'. 1-14 for a discussion of the nature and 
limitations of the square-root law. 

4. Beef packing plants in the study corridor essentially use JIT production 
techniques with respect to its most important input--live stock. These cattle 
are purchased from farmers who are generally located near the facility. 
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CHAPTER 16 
AGRICULTURAL VALUE FROM AN IMPROVED U.S. 20 

An improved U.S. 20 would be of benefit to a wide array of economic activity 
types in the corridor region. Because agriculture is so significant along the 
corridor, it is singled out for special attention in the analysis. 

AGRICULTURE IN THE U.S. 20 CORRIDOR 

Agriculture is the primary economic activity in the nine-county U.S. 20 corridor 
area between Fort Dodge and Sioux City. The major agricultural products are corn, 
soybeans, hogs and cattle. Recently, there has been a sharp increase in egg 
production in the corridor region. Agricultural production activities in the 
corridor were analyzed, to see how agriculture might influence U.S. 20 and 
potentially be impacted by an improved U.S. 20. 

Corn - Exhibit 16-1 shows that the average annual corn production in the 
nine-county U.S. 20 corridor from 1985-1990 was 176.4 million bushels. Most of the 
variation in year-to-year production was the result of weather and the federal 
government conservation reserve program. For example, corn production was sharply 
lower in 1987 and 1988 because of the severe drought in those two years. In 1989 
and 1990, corn yields were higher in these counties than in most of Iowa, but the 
reduction in acres planted to corn was lower because of the conservation reserve 
program. Thus, the 1989 and 1990 production levels were about equal to those in 
1985 and 1986. 

Exhibit 16-2 shows the estimated amount of corn fed to livestock in the corridor 
region. The amount of corn fed to livestock trended upward during the 1985-1990 
period. The average quantity consumed by animals in the nine-county area was 
slightly under 52 million bushels per year. 

Corn sales, shown in Exhibit 16-3, are defined as corn production minus the 
amount of corn fed to animals in the following year. There is a one-year lag in 
this estimate because corn is harvested late in each calendar year and most of each 
year's production is fed during the following year. Changes in corn inventories are 
ignored. 

Corn sales fluctuated sharply from year to year during the 1985-1990 period. 
Thus, the average may be the best estimate of corn sales over the next few years 
because corn inventories are currently low and are expected to remain low during 
much of the 1990's. The estimated average annual corn sales during the 1985-1990 
period was 117 .9 million bushels. This is the estimated amount that moves off farms 
in the nine-county U.S. 20 corridor and sold into commercial channels. An important 
observation of the western portion of the U.S. 20 corridor is that a large percent 
of the corn production in these counties is fed to livestock. Hence, a smaller 
percent of the corn production from Cherokee, Buena Vista, ·Woodbury, Plymouth, Ida 
and Sac Counties moves out of these counties than out of the eastern counties of 
Webster, Calhoun and Pocahontas. 
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Exhibit 16-1 
CORN PRODUCTION 

U.S. 20 Corridor Region 

COUNTY THOUSANDS OF BUSHELS OF CORN PRODUCED 

1985 1986 1987 1988 1989 1990 Average 

Buena Vista 21,282 19,036 15,833 25,335 20,990 20,162 20,440 

Calhoun 22,376 29,796 19,511 17,690 20,596 19,012 21,497 

Cherokee 18,464 16,564 13,561 15,015 18,777 18,813 16,866 

Ida 17,063 15,017 12,339 12,600 16,300 16,232 14,925 

Plymouth 29,053 25,466 21,571 13,298 24,489 24,972 23,142 

Pocahontas 24,621 20,205 16,4n 15,025 22,104 19,186 19,603 

Sac 19,863 18,132 15,957 16,5n 18,946 19,239 18, 119 

Webster 21,859 21,510 18,650 14,235 25,731 21,706 20,615 

Woodbury 23,868 22,709 19,824 14,446 22,945 23,586 21,22~ 

Total 198,449 1BBA35 153,723 144,221 190,878 182,908 176,436 

/" 

Exhibit 16-2 
CORN CONSUMPTION 
U.S. 20 Corridor Region 

THOUSANDS OF BUSHELS OF CORN CONSUMED 

COUNTY 1985 1986 1987 1988 1989 1990 Average 

Buena Vista 6,738 6,304 6,619 6,871 6,806 6,707 6,674 

Calhoun 3,510 3,343 3,552 3,567 3,734 3,551 3,543 

Cherokee 7,116 6,432 6,996 6,251 6,486 6,317 6,600 

Ida 4,071 3,492 3,730 3,615 3,927 3,755 3,765 

Plymouth 9,~21 8,839 9,782 10,946 11,6n 11,236 10,317 

Pocahontas 4,343 3,651 3,787 3,777 3,865 3,744 3,861 

Sac 6,438 5,705 6,295 7,235 7,703 7,508 6,814 

Webster 3,037 2,869 3,108 4,077 4,026 3,948. 3,511 

Woodbury 7.032 6,279 7.161 6.252 6.600 6.420 ~ 
Total 51,706 46,914 51,030 52,591 54,824 53,186 51,709 
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Exhibit 1 &-3 
CORN SALES 

U.S. 20 Comdor Region 

THOUSANDS OF BUSHELS OF CORN SOLD 

~QUNTY 1985 1986 1987 1988 1989 1990 Av~rage 

Buena Vista 8,688 14,978 12,417 8,962 8,529 14,283 11,310 

Calhoun 14,495 19,033 17,244 15,944 13,956 17,045 16,286 

Cherokee 8,799 12,032 9,568 7,310 8,529 12,460 9,783 

Ida 11,543 13,571 11,287 8,724 8,673 12,545 11,057 

Plymouth 16,642 20,214 15,684 10,625 1,621 13,253 13,007 

Pocahontas 11,214 20,970 16,418 12,700 11,160 18,360 15, 137 

Sac 9,590 14,158 11,837 8,722 8,874 11,438 10,no 

Webster 13,970 18,990 18,402 14,573 10,209 21,783 16,321 

Woodbury 14,516 17,589 15,548 13,572 7,846 16,525 14,266 

Total 109,457 151,535 128,405 101,132 79,397 137,692 117,936 

Soybeans - Exhibits 16-4 and 16-5 show soybean production and sales in the 
nine-county area for 1985-1990. Soybean production generally trended upward during 
the six-year period with average annual production of almost 45 · million bushels per 
year. Soybean sales, comprising production in the previous year minus seed usage in 
the current year, followed the same general upward trend as production. Sales were 
about one million bushels per year lower than the previous year's production and 
averaged 42 million bushels per year. 

Exhibit 16-4 
SOYBEAN PRODUCTION 
U.S. 20 Corridor Region 

THOUSANDS OF BUSHELS OF SOYBEANS PRODUCED 
COUNTY 1985 1986 1987 1988 1989 1990 Averagt 
Buena Vista 4,855 5,331 4,995 5,074 5,n1 5,523 5,259 

Calhoun 5,263 6,031 6,593 5,521 6,359 5,8n 5,941 

Cherokee 3,787 4,673 4,063 4,540 4,664 4,646 4,396 

Ida 2,958 3,371 3,030 2,951 3,089 3,069 3,078 

Plymouth 5,030 5,653 5,230 4,368 5,725 6,382 5,398 

Pocahontas 5,819 5,949 5,189 5,423 6,554 5,380 5,719 

Sac 4,581 5,542 4,997 4,852 5,300 4,895 5,028 

Webster 6,569 7,343 7,241 4,751 7,925 6,273 6,684 

Woodbury 3,405 3,610 3.362 2,823 3.914 3.640 3.459 

Total 42,267 47,503 44,700 40,303 49,307 45,685 44,960 
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Exhibit 16-5 
SOYBEAN SALES 

U.S. 20 Corridor Region 

THOUSAND5 OF BUSHELS OF SQYBEAN SALES 
COUNTY 1985 1986 1987 1988 1989 1991 Average 
Buena Vista 3,876 4,731 5,204 4,8n 4,943 5,641 4,879 

Calhoun 4,475 5,124 5,886 6,453 5,367 6,209 5,586 

Cherokee _/ 3,339 3,689 4,570 3,971 4,433 4,560 4,094 

Ida 2,467 2,884 3,297 2,960 2,876 3,017 2,917 

Plymouth 4,572 4,903 5,522 5,110 4,221 5,581 4,985 

Pocahontas 4,696 5,671 5,800 5,052 5,271 6,401 5,482 

Sac 3,763 4,464 5,418 4,885 4,727 5,180 4,740 

Webster 6,019 6,399 7,170 7,076 4,575 7,756 6,499 

Woodbury 2.417 3.315 ..a.ill 3.278 2.727 3.820 3.179 

Total 35,624 41,180 46,384 43,662 39,140 48,165 42,359 

Grain Movements - Prior to 1960, almost all of the grain elevators in the U.S. 
20 corridor had rail service. During the 1960-1980 period, a large number of the 
rail lines _ in this area were abandoned with the result that many elevators in the 
region no longer have direct access to railroad service. Many of these non-railroad 
elevators have merged with or have been purchased by elevators located on rail 
lines. Elevators not located on rail lines and owned by elevators located on rail 
lines typically truck their corn to their affiliated elevators located on rail 
lines. This occurs most frequently in the eastern portion of the U.S. 20 corridor. 
For example, corn from the elevator at Otho is trucked over U.S. 20 to Roelyn and 
Duncombe. Most of the corn received by the elevators at Rands and Lohrville is 
trucked over U.S. 20 to Roelyn. In the western half of the U.S. 20 corridor, 
non-rail elevators have the option of hauling their corn to nearby elevators located 
on rail lines or to train loading elevators located on the Burlington Northern 
Railroad at Sioux City. 

Those elevators that still have rail service almost always ship corn in low-cost 
unit-grain-trains. During the late 1980's, most of the corn shipped by unit-trains 
went to processors located in eastern Iowa or to barge loading elevators located on 
the Mississippi River. The corn received by barge loading elevators was then 
shipped down the Mississippi River by barge to the New Orleans area for export. 

At times, corn trucked from the U.S. 20 corridor to Sioux City is shipped by 
rail to export elevators in the Pacific Northwest (PNW). This happens when the 
combined rail-ocean freight rates from western Iowa to Japan through the PNW is less 
than the . combined rail-barge-ocean freight rates to Japan through New Orleans. This 
typically happens during export booms, during severe winters when river navigation 
is difficult and when severe drought impedes Mississippi River navigation. During 
these periods, corn is trucked to Sioux City from as far east as 75 miles. However, 
when the PNW does not have a strong corn export program, Sioux City only attracts 
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corn from about 40-50 miles east of the Missouri River. In fact, the PNW has not 
had a strong corn export program since 1989. 

When PNW elevators do not have a strong export program, corn hauled to train 
loading elevators in Sioux City is usually shipped in unit-trains to barge loading 
terminals o_n the Mississippi River or to processors near Chicago. Very little, if 
any of the U.S. 20 corridor corn is shipped by barge on the Missouri River to New 
Orleans. 

Most of the soybeans shipped from non-rail elevators in the U.S. 20 corridor are 
trucked to soybean crushing plants at Eagle Grove, Sioux City, Sheldon or Sergeant 
Bluff. Most of the soybeans trucked to Eagle Grove, Sioux City or Sergeant Bluff 
move over U.S. 20. A small portion of the soybeans from non-rail elevators are 
trucked to affiliated elevators located on rail lines. Some of these latter 
shipments might move over U.S. 20, depending on the location of the rail and 
non-rail elevators. 

Most of the soybeans shipped from rail elevators are shipped in unit-trains to 
barge loading elevators on the Mississippi River or to soybean crushing plants in 
eastern Iowa or at out-of-state locations. Only a few soybeans are trucked from 
rail-elevators to local soybean crushing plants. 

Corn Processing - At the present time there are no corn processing plants in 
the U.S. 20 corridor. However, at least five different groups are exploring the 
possibility and economic feasibility of constructing one or more wet corn milling 
plants in western Iowa, eastern Nebraska and southeastern South Dakota. These wet 
milling plants would produce ethanol for fuel and high fructose corn syrup. The 
by-products from the wet corn milling process are corn gluten feed and corn gluten 
meal. Wet corn milling produces about 2.4 pounds of corn gluten meal (60 percent 
protein) and 12.5 pounds of corn gluten feed (21 percent protein) for each bushel of 
corn produced. Corn gluten meal is a protein supplement used in poultry and swine 
feed and corn gluten feed is used as a substitute for corn in cattle and dairy 
rations. 

The requirements for a good wet corn milling plant include a large supply of 
water and corn, cheap electricity and access to competitive railroad, barge and 
highway transportation. One site that meets most of these requirements is the Sioux 
City area. If a wet corn milling plant were constructed in the Sioux City area, 
most of the processed corn from the U.S. 20 corridor would be transported to the wet 
corn milling plant by truck. Thus, U.S. 20 would be heavily used to transpQrt corn 
into the plant and to haul corn gluten feed and meal back to cattle, hog and poultry 
feeders. 

Livestock - Livestock such as cattle, hogs and poultry are also transported 
on U.S. 20 and therefore could affect and be impacted by the solution selected. 

Grain-Fed Cattle - Exhibit 16-6 shows the number of grain fed cattle 
marketed in the nine-county area during the 1985-1990 period. The average annual 
cattle marketings were almost 270,000 head per year. The 1989 and 1990 marketings 
were very close to the six-year average. Thus, there was no upward or downward 
trend in the number of grain fed cattle marketed. 
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Exhibit 1M 
GRAIN-FED CAITLE MARKETED 

U.S. 20 Corridor Region 

NUMBER OF CAITLE 
COUNTY 1985 1986 1987 1988 1989 1990 Average 
Buena Vista 23,200 23,600 27,000 22,500 24,000 25,100 24,233 

Calhoun 15,500 15,000 17,200 14,000 15,000 15,700 15,400 

Cherokee 51,500 50,900 58,300 39,000 37,000 38,700 45,900 

Ida 26,800 22,000 25,100 25,000 29,000 30,300 26,367 

Plymouth 49,500 48,200 55,200 55,000 51,000 53,300 52,033 

Pocahontas 15,500 12,300 14,100 13,500 13,000 13,600 13,667 

Sac 34,500 34,300 39,200 32,500 39,000 40,800 36,717 

Webster 8,200 6,400 7,400 6,000 5,000 5,200 6,367 

Woodbury 51,500 46,600 53,300 40,000 49,00Q 51,200 48,60Q 

Total 276,200 259,300 296,800 247,500 262,000 273,900 269,283 

The cattle marketed from this area generally move to slaughter plants · at 
Dennison and Le Mars, Iowa, and to Dakota City,. and Omaha, Schuyler, and Grand 
Island, Nebraska. However, most of the cattle from this corridor are slaughtered at 
Denison, Iowa and Dakota City, Nebraska. In addition, beef carcasses are 
transported from Denison to Dakota City for further processing. Thus, a significant 
portion of the live cattle slaughtered at Denison and Dakota City and beef carcasses 
shipped from Denison to Dakota City move part of the way over U.S. 20. 

The nine-county area includes some of the largest cattle feeding areas of the 
state. Included in this group of large cattle feeding areas are Woodbury, Cherokee, 
Plymouth and Sac Counties. Thus, the western portion of the corridor has a 
relatively · large number of trucks hauling cattle to slaughter on U.S. 20. In 
addition, feeder cattle are hauled into the feedlots in the corridor to replace the 
slaughtered cattle. Almost all of the trucks hauling cattle into and out of the 
area are tractor-semi-trailer trucks. 

Indications are that there could be substantial growth in grain fed cattle 
production in the western third of Iowa. If this happens, there would be 
considerable growth in the number of cattle trucks and trucks hauling beef carcasses 
on the western half of U.S. 20. 

Hogs - Exhibit 16-7 shows the number of hogs marketed from the nine-county 
U.S. 20 corridor. Over the 1985-1990 period, approximately 2.6 million hogs were 
marketed from this area each year. Almost one-fourth of these hogs were produced in 
Plymouth County. Other counties with high growth rates during this period were Sac 
and Webster Counties. 
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Exhibit 16-7 
HOGS MARKETED 

U.S. 20 Corridor Region 
1985-1990 

THOUSANDS OF HOGS MARKETED 

COUNTY 1985 1986 1987 1988 1989 1990 Average 

Buena Vista 348 319 312 350 345 337 335 

Calhoun 189 183 179 193 202 197 191 

Cherokee 306 268 262 288 305 298 288 

Ida 193 174 170 159 175 171 174 

Plymouth 538 514 502 582 647 631 569 

Pocahontas 238 209 204 206 213 208 213 

Sac 352 308 301 384 391 382 353 

Webster 132 122 119 175 181 1n 151 

Woodbury 304 274 268 255 241 235 ~ 

Total 2,600 2,371 2,318 2,592 2,700 2,635 2,536 

The outlook for increased hog production and traffic in the U.S. 20 corridor is 
good. Several firms are attempting to negotiate hog production contracts with 
farmers in this area. Among these companies are Murphy Farms, Central Soya, Benson 
and Quinn, John Morrell, Continental Cattle Feeders and Land O'Lakes. In addition, 
some local feed firms offer small contract programs. At the end of 1991, there were 
a reported 84 swine confinement finishing units constructed or under construction in 
Hamilton and Hardin Counties. Each unit produces 1, 100 hogs per hog production 
cycle and there are approximately 2.7 cycles per year. Thus, these 84 units will 
produce about 250,000 hogs per year. It is possible that there will be at least 50 
additional units constructed in the Webster, Hamilton and Hardin County area. While 
some of these units will be located east of the nine-county corridor, many of the 
finished hogs from these units will be transported west on U.S. 20 to slaughter 
plants at Sioux City, Storm Lake and Denison, Iowa and to Sioux Falls, South Dakota. 
While all of these confinement operations will not be net additions to total hog 
production, since other producers may go out of business, the units will clearly 
increase total production in the U.S. 20 area. The reasons for the concentration of 
these hog confinement operations in the U.S. 20 corridor are the availability of 
large quantities of low-cost corn and soybean meal and good transportation access to 
many alternative hog slaughter plants. 

Most of the hogs from the U.S. 20 corridor are delivered to slaughter plants 
directly from farms. Typically these are delivered in gooseneck trailers pulled by 
pick-up trucks. Often, these farmers haul the hogs over county roads because of 
axle weight problems. The remaining hogs are delivered by farmers to packer owned 
hog buying stations. The hogs are then delivered by tractor-semi-trailer trucks 
from the hog buying stations to the packing plants. In addition, there is consider
able cross hauling of hogs. For example, some hogs from the U.S. 20 corridor are 
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hauled east over U.S. 20 to slaughter plants at Waterloo and Marshalltown. Likewise, 
hogs from east central Iowa are hauled over U.S. 20 to slaughter plants at Storm 
Lake, Sioux City and Sioux Falls. 

Milk - Exhibit 16-8 shows the number of milk cows in the U.S. 20 corridor. 
The number of milk cows has declined sharply from 12,500 in 1986 to 6,400 in 1990 (a 
decrease of nearly 50 percent in 5 years). Nearly two-thirds of the milk cows are 
located in Plymouth and Cherokee Counties and undoubtedly produce for the Sioux City 
market. Most of this milk is not hauled on U.S. 20. 

Beef Cows - Exhibit 16-9 shows the number of beef cows in the nine-county U.S. 
20 corridor. The number of beef cows has declined about 10 percent from 1985 to 
1990, and a slow decline in beef cow numbers is expected to continue. Since grain 
feed cattle marketings are expected to increase in the nine-county U.S. 20 corridor, 
there will probably be an increase in the number of feeder cattle trucked into the 
U.S. 20 corridor from the Dakotas, Montana and from southern states. 

Poultry 0 Exhibit 16-1 O shows the number of laying hens and pullets in the 
nine-county U.S. 20 corridor. The number of hens and pullets has increased from 1.1 
million birds in 1986 to 1.6 million birds in 1990. However, these numbers do not 
reflect the major growth in laying flocks in Webster, Wright and Hardin Counties 
since 1990. Approximately 3.8 million additional layers have been added to flocks 
in these three counties since 1990. In addition, about 2 million replacement 
pullets are now located in the same general area. 

Moreover, there are indications that about 2.8 million additional layers may be 
added to flocks in these three counties over the next few years. The reasons for 
this expected growth are: 

• cheap corn and soybean meal 
• low land values 
• ease of waste disposal 
• difficulty of modernizing existing laying operations in California and other 

heavy populated areas 
• older poultry ranches are shutting down in southern California and are 

relocating in the Midwest, especially in north central Iowa. 

One million laying hens will produce about 950 tractor-semi-trailer loads of eggs 
per year. Thus, the 6.6 million additional birds in the central Iowa area will add 
about 6,270 semi-loads of eggs per year or 17 additional truckloads per day. More
over, a large number of truckloads of feed are hauled into these laying houses daily 
and a smaller number of truckloads of packaging materials and other supplies are 
hauled into these houses. However, most of the feed truckloads move over county 
roads and not over U.S. 20. 

A large share of the eggs from north central Iowa are trucked to southwest 
markets including Denver, Phoenix, Los Angeles and San Diego. Eggs produced near and 
east of 1-35 tend to move south on 1-35 and west on 1-80 to reach these markets. 
Eggs produced west of 1-35 generally move west on U.S. 20 then south to 1-80 to reach 
these markets. In addition, about 30 percent of all eggs are shipped to egg breaking 
plants. These latter eggs are off-size, or have thin or cracked shells. The largest 
egg breaking plant is located in Lenox, Iowa. Other egg breaking locations in Iowa 
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Exhibit 16-8 
MILK COWS 

U.S. 20 Corridor Region 

NUMBER OF MILK COWS 
COUNTY 1985 1986 1987 1988 1989 1990 Average 
Buena Vista 800 800 700 700 500 500 667 

Calhoun 300 300 300 200 100 100 217 

Cherokee 1,900 2,000 1,900 1,700 1,800 1,900 1,867 

Ida 1,300 1,300 1,100 1,100 400 300 917 

Plymouth 3,200 3,500 2,700 2,900 2,000 2,000 2,717 

Pocahontas 600 600 500 500 300 300 467 

Sac 1,800 1,700 1,700 1,400 900 700 1,367 

Webster 600 600 500 500 200 200 433 

Woodbury 1.600 ...1..ZQQ 1.300 1.400 400 ~ 1,1~~ 

Total 12,100 12,500 10,700 10,400 6,600 6,400 9,783 

Exhibit 16-9 
BEEF COWS 

U.S. 20 Corridor Region 
1985-1990 

NUMBER OF BEEF COWS 
COUNTY 1985 1986 1987 1988 1989 1990 Average 
Buena Vista 6,700 5,400 5,300 5,300 5,000 4,400 5,350 

Calhoun 6,700 6,400 6,700 6,300 5,400 5,400 6,150 

Cherokee 13,400 12,300 11,000 12,100 13,000 11,400 12,200 

Ida 11,500 11,800 12,500 11,600 11,800 11,000 11,700 

Plymouth 16,600 15,200 16,300 15,000 17,500 18,000 16,433 

Pocahontas 2,500 2,200 1,900 2,100 2,800 2,900 2,400 

Sac 11,700 10,800 11,500 10,600 10,000 10,500 10,850 

Webster 4,600 4,100 3,600 4,100 4,000 4,200 4,100 

Woodbury 22.400 23.600 24.900 23,200 18,200 18,700 21,833 

Total 96,100 91,800 93,700 90,300 87,700 86,500 91,017 
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Exhibit 16-10 
NUMBER OF HENS AND PULLETS OF LAYING AGE 

U.S. 20 Corridor Region 

THQUSANDS OF BIRDS 
County 1985 1986 1987 1988 1989 1990 Average 
Buena Vista 112 92 104 131 125 132 116 

Calhoun 41 27 31 38 37 39 35 

Cherokee 5 3 3 4 4 4 4 

Ida 7 5 6 7 7 7 6 

Plymouth 106 69 78 98 94 99 91 

Pocahontas 120 65 
I) 

74 92 89 93 89 

Sac 98 139 158 197 189 199 163 

Webster 667 736 834 1,045 1,002 1,055 890 

Woodbury ~ ~ ~ ~ ~ ~ ~ 

Total 1,160 1,139 1,291 1,617 1,551 1,632 1,398 

are Estherville, Sioux Center, Oskaloosa, Glidden, Calmar, Boyden. In addition, 
plants that further process eggs are located at Panora and New Hampton. Thus, a 
significant share of the eggs shipped to egg processing plants move over U.S. 20, 
particularly to Lenox, Estherville, Sioux Center, Glidden and Boyden. 

As egg production increases in north central Iowa, a major issue will be the 
disposal of "spent hens"; that is, hens which no longer are economically suitable 
for egg production. Spent hens are typically slaughtered and used in processed 
foods like chicken soup. The possibility exists for the development of a spent hen 
processing plant in the U.S. 20 corridor. Production from this type of plant would 
probably be marketed in the eastern half of the United States because a plant 
located in Nebraska is closer to west coast markets. 

Sheep - Exhibit 16-11 shows that the number of sheep marketed has declined 
from 43,900 in 1985 to 27,500 in 1989. While the number rebounded to 37,800 in 
1990, there is little reason to expect significant growth in the sheep production, 
which is already a small part in the nine-county U.S. 20 corridor economy. 

Fertilizer - Potash fertilizer destined for the U.S. 20 corridor is generally 
hauled from Canada to Sioux City by the Burlington Northern Railroad. It then moves 
into U.S. 20 corridor fertilizer warehouses by rail on the Chicago Central and 
Pacific (CCP) and Chicago and Northwestern (CNW) railroads or by truck to warehouses 
that do not have rail service. 

Phosphate fertilizers move from rail direct from Florida to U.S. 20 corridor 
warehouses or from New Orleans to Dubuque by barge. From Dubuque, the fertilizers 
are trucked or railed to fertilizer warehouses. Ammonia fertilizers are delivered 
by truck from Fort Dodge or Early. Thus, a significant amount of fertilizer moves 
by truck over U.S. 20. 
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ExhlbH 16-11 
SHEEP MARKETED 

U.S. 20 Corridor Region 
1985-1990 

NUMBER OF SHEEP 
Coumx 1985 1986 1987 1988 1989 1990 Average 
Buena Vista 8,900 7,500 7,300 5,700 3,100 4,300 6,133 

Calhoun 6,100 6,100 5,900 3,400 3,100 4,300 4,817 

Cherokee 3,900 4,700 4,600 4,000 4,300 5,900 4,567 

Ida 2,700 2,700 2,600 2,200 2,100 2,900 2,533 

Plymouth 3,700 4,600 4,500 6,500 4,900 6,700 5,150 

Pocahontas 5,900 4,700 4,600 2,300 1,900 2,600 3,667 

Sac 4,600 4,700 4,600 4,800 3,900 5,400 4,667 

Webster 800 800 800 2,500 1,400 1,900 1,367 

Woodbury 7.300 7.400 7.200 3,300 2.800 3.800 5,300 

Total 43,900 43,200 42,100 34,700 27,500 37,800 38,200 

Fertilizer usage is highly correlated with corn acres. Moreover, environmental 
issues are forcing a reexamination of the application rates on corn acres. Given 
the current government Conservation Reserve Program, which has removed about 38 
million acres of land from crop production, there is a high probability that corn 
acres will remain at about current levels. This, combined with environmental 
concerns, suggests that fertilizer consumption will remain at current levels or 
perhaps even decrease slightly. 

IMPACT OF UPGRADING U.S. 20 ON RAILROADS 

The Chicago Central and Pacific (CCP) has one main line operating between Fort 
Dodge and Sioux City, one main line operating between Fort Dodge and Omaha, and a 
branch line running between Carnarvon and Ida Grove. The entire Fort Dodge to Sioux 
City line lies 8 to 25 miles north of U.S. 20. The Fort Dodge to Omaha line crosses 
U.S. 20 at Rockwell City and continues south to Omaha. The CNW has a branch rail 
line running between Fort Dodge and Somers and a north-south line running from 
Mallard to Des Moines. 

Almost all grain traffic from the U.S. 20 corridor moves west to east. Moreover, 
almost all rail grain traffic moves in low cost unit-grain trains. An upgraded U.S. 
20 between Sioux City and Fort Dodge is unlikely to divert any grain traffic from 
the CCP or CNW because the rail grain moves on east to Cedar Rapids, Chicago or to 
the Mississippi River. The long distance to these grain destinations makes 
railroads the low cost grain carrier for grain originating between Sioux City and 
Fort Dodge. However, several rail grain shippers expressed concern that upgrading 
U.S. 20 east to the Mississippi River could divert grain originating east of Fort 
Dodge from railroads to trucks and hence weaken the financial condition of the CCP. 
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Upgrading U.S. 20 between Sioux City and Fort Dodge is not likely to divert 
processed grain products like soybean oil, soybean oil meal and oat products from 
rail to trucks because these products generally move to the east and west coasts and 
trucks are not competitive on these long distance shipments. The products most 
likely to be diverted from railroads to trucks are some packing plant by-products 
and fertilize_r shipments from Sioux City to U.S. 20 corridor warehouses. In total, 
upgrading U.S. 20 from Fort Dodge to Sioux City is unlikely to have a major impact 
on either the CCP or the CNW. 

IMPACT OF UPGRADING U.S. 20 ON THE MISSOURI RIVER 

In 1989, only 2,500 tons of grain was shipped out of Sioux City on Missouri 
River barges. This tonnage included only one barge load of wheat (which did not 
come from Iowa) and one barge load of .soybeans. No corn was shipped from Sioux City 
by barge in 1989. No 1990 or 1991 data are available but it appears that there was 
little or no soybeans or corn shipped by barge out of Sioux City in either of these 
years. 

Over half of the total 1989 barge tonnage into or out of Sioux City was 
fertilizer. A total of 121,000 tons of fertilizer was shipped by barge into Sioux 
City in that year. Other significant commodities shipped in or out of Sioux City by 
barge were feed and grain products. Almost 56,000 tons of these commodities were 
shipped or received by barge in 1989. 

While fertilizer and feed and grain product barge tonnages totaled 177 ,000 tons 
in 1989, these quantities would have little impact on the feasibility of U.S. 20 and 
similarly an improved U.S. 20 would not likely influence use of the Missouri River. 

IMPACT OF UPGRADING U.S. 20 ON AGRICULTURE 

Impact on Grain and Grain Products - Upgrading U.S. 20 will have little impact 
on the transport of raw corn and soybeans other than from reduced trucking costs for 
grain currently moving over U.S. 20. Most of the corn transported out of the area 
moves by railroad and little diversion to trucks is expected. A large portion of 
the soybeans along the U.S. 20 corridor move by truck over U.S. 20 to soybean 
processing plants at Eagle Grove, Sioux City and Sergeant Bluff. Frequently these 
trucks return to country elevators loaded with soybean meal. Soybeans hauled to 
processing plants typically originate at elevators without direct rail service. The 
quantity hauled from these elevators to processing plants is determined more by 
demand for oil and protein and the amount of soybeans received by these elevators 
than by the quality of U.S. 20. 

Impact on Livestock - U.S. 20 is more important for livestock shipments than 
for grain shipments for the following reasons: 

1. The western portion of the corridor is one of the heaviest cattle producing 
areas in the state. Thus, a large number of grain fed cattle are marketed from the 
nine-county U.S. 20 corridor. Moreover, there are several cattle slaughter plants 
in the area. This means that cattle from other areas are transported over the 
highway. Moreover, carcass beef is hauled from Dennison, Iowa to Dakota City over 
U.S. 20 and numerous types of by-products like animal blood and offalls are hauled 
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over U.S. 20. In addition, there is a reasonable probability that beef production 
will increase in western Iowa. This would result in increased traffic of live 
animals, carcasses, processed products and by-products and packaging materials. 

2. A very large number of hogs, over 2.6 million, are produced and marketed 
annually from the nine-county U.S. 20 corridor. In addition, a large number are 
produced east of this corridor and are transported over U.S. 20 to hog slaughter 
plants located at Storm Lake, Sioux City, Dennison and Sioux Center. Finally, there 
is a very high probability that there will be large increases in hog production in 
or near the eastern portion of the U.S. 20 corridor. This should result in 
increased traffic of live hogs, feeder pigs, processed meat products and by-products 
and packaging materials on U.S. 20. 

3. Large increases~ in egg production in the eastern portion of the corridor 
have and will continue to result in large increases in semi-tractor-trailer loads of 
eggs on U.S. 20 destined for large population centers in the southwest U.S. and to 
egg breaking plants in western Iowa. In addition, the operation of the Bil-Mar 
turkey processing plant at Storm Lake creates a large number of truckloads of live 
turkeys hauled from Ellsworth, Iowa, southeast Iowa, and other areas to Storm Lake 
over U.S. 20. Moreover, the majority of slaughtered turkey carcasses are hauled 
from Storm Lake over U.S. 20 to Michigan for further processing. 

4. U.S. 20 is a heavily used route for these animal and meat products because 
of its proximity to slaughter and meat processing plants and because it . is 
authorized to carry the 102 inch wide trailers that are used to haul these cargos. 

5. Most livestock haulers cite live animal shrink as a major transport cost 
which results from low quality roads with rough surfaces and frequent stops and 
starts. However, much of the initial live animal shrink during transit is the loss 
of intestinal waste. This type of shrink is not an economic loss because this waste 
has no value even if it is retained by the animal until slaughter. In fact, there 
is a disposal cost of this waste if it is excreted in the truck or retained by the 
animal until it is slaughtered. The least cost disposal site for this waste is on 
the producing farm. However, a real economic cost is incurred from actual tissue 
shrink, body bruising or death resulting from jostling of the animals during 
transit. Rough road surfaces and frequent stops and starts cause the animals to 
lunge forward or backward from side to side resulting in body bruises and real 
tissue shrink. Bruised spots on a carcass show up as dark spots which must be 
trimmed off and discarded or used in low value products like dog food or tankage. 
Another live animal cost from rough surfaces or frequent stops and starts is animal 
stress, sickness or death. A stressed or sick animal has a pale carcass which 
cannot be sold for human consumption. Likewise, the body of a dead animal must be 
discarded at a rendering plant. However, slaughter plan executives indicate that 
costs from animal stress, sickness and death during transit are negligible. 

There are no published cost estimates of the value of an improved highway in 
reducing these shrink costs. Therefore, this analysis relied on judgment estimates 
obtained from executives of livestock slaughter firms and from faculty members of 
university animal science departments. The shrink cost to grain fed cattle tissue 
loss from poor road surfaces and frequent stops and starts was estimated to be about 
10 cents per head for tissue shrink and 10 cents per head for bruising. This 
translates into a cost of $9-1 O for a load of 45-50 live cattle. The cost of hog 
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tissue shrink was estimated to be about 8 cents per head and the bruising cost was 
estimated to be about 1 cent per head. Thus, the total shrink and bruising costs of 
a tractor-semi-trailer truck loaded with 190 hogs would be $17.10 per load. 

Frequent stops and starts and rough roads also damage eggs and fresh meat during 
transit. One egg industry executive estimated that rough roads and frequent stops 
on a truckload of eggs from Iowa to California will damage about 1 percent of the 
eggs. Assuming delivered egg prices at 57 cents per dozen, the cost of poor road 
quality on a truckload of 22,500 dozens of eggs is $128.25. Assuming the truck 
travels 100 miles on U.S. 20 on a trip of 1,800 miles, the per truckload cost of a 
U.S. 20 highway with stops and starts would be $7.18 per load. 

There was lack of agreement between executives of refrigerated trucking firms 
and meat packing firms on the cost implications on fresh meat transport. Truckers 
argue that shifting and bouncing boxes from rough .roads cause meat products to 
scatter in the truck. Meat packing firm executives argue that technological 
advances in cardboard boxes and loading techniques have virtually eliminated damaged 
products caused by stops and starts and rough road surfaces. Therefore, no impacts 
were assigned to truckloads of fresh meat. 
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Chapter 17 
ECONOMIC DEVELOPMENT FEASIBILITY 

In Chapter 14 the economic feasibility of the improvement alternatives was 
determined in terms of travel efficiency. That approach to economic evaluation 
found the options to be economically infeasible. 

However, highway improvements can succeed in creating economic value for a 
region or a state above the direct travel efficiency gains. If the primary impact 
area or state became more attractive and competitive due to the highway improvement, 
industry could expand in the area, resulting in additional "economic development 
effects• from the highway improvement. This chapter assesses those economic 
development possibilities, and gauges the economic feasibility in terms of those 
effects. 

ECONOMIC IMPACT REGIONS 

The economic development impacts are estimated for two regions: an Iowa Primary 
Impact Area, which consists of the nine counties surrounding the U.S. 20 Study 
Corridor (Exhibit 17-1), and the entire State of Iowa. Impact"s are estimated for 
both regions because the regions reflect potentially different perspectives and 
reflect different impact magnitudes. 

ECONOMIC IMPACT MODELS 

To analyze the economic development impacts this study uses two economic models: 

• REMI - the primary econometric model used in the study 
• IMPLAN - a second model used for sensitivity testing purposes 

REMI Model - To gauge the impact of the highway improvements on the primary 
impact area and State economies, the study relies principally on the REMI economic 
model (Regional Economic Models, Inc.). The REMI model is a multi-regional dynamic 
economic and demographic forecasting model that estimates regional and national 
effects from various governmental or private policy changes or investments. The 
REMI model represents a regional economy that predicts demand and supply conditions 
across 53 sectors, 94 occupations, 25 final demand sectors, and 202 age/sex cohorts. 

The multi-regional version of the REMI model provides several advantages over a 
single region model. In addition to analyzing the impacts of the highway investments 
in the U.S. 20 corridor region, the multi-region REMI model estimates the impacts to 
the entire State of Iowa from the initial investment in the corridor region. 

The REMI model determines demand and supply changes created from the various 
highway improvements for the individual regions based on the model's existing and 
forecasted conditions. The model determines how much of the demand created from the 
highway improvements can be supplied locally, before the impact filters out to the 
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rest of the state and the nation to supply the new demand. As the demand continues, 
the REMI model estimates the amount of new industry and jobs that will be needed in 
the region to supply the new demand. 

The highway improvements create a number of events that serve as inputs to the 
model. These include trucking cost savings, business cost savings, additional 
roadside expenditures, agricultural . changes, and others. These direct changes, in 
monetary terms, serve as inputs into the REMI economic model. For example, the 
model estimates the regional economic effect from increased profits for businesses 
and firms in the region created by more efficient truck travel on U.S. 20. The REMI 
model requires separate regional inputs into the model. Therefore to calculate the 
real economic gain to the corridor region and the State of Iowa independently, 
direct benefits were calculated for both the corridor region and the State of Iowa. 

The model was applied on a consistent basis to each improvement alternative. 
The model utilized price levels and output levels for the year 1982; all results 
were then increased to 1992 price levels utilizing appropriate producer price 
inflators. 

IMPLAN Model - The IMPLAN input-output model used to analyze the various 
transportation related effects of improving the U.S. 20 corridor is a traditional 
static regional input-output model. An input-output model is an accounting system 

. showing economic transactions between businesses, households and governments. The 
four major components of the transactions table are: 

1. interindustry transactions, which show the purchases of individual 
industries from each other; 

2. final demand -- the purchases by sectors other than the producing 
industries; 

3. primary input purchases and the corresponding income payment to their 
owners -- households, businesses, and government agencies; 

4. individual industry purchases from input supplying industries outside the 
area (imports). 

When the input-output model is fully developed with the direct and indirect 
coefficients table, it is a useful analytical tool for a wide variety of uses such 
as: measuring the economic impact of an economic event, measuring economic effects 
to a region from a change in the national economy, providing economic multipliers, 
measuring the economic interdependence of the regions' industrial structure, and as 
a technique for long run projections and forecasts. 

IMPLAN was developed by the U.S. Forest Service. This model provides a data 
base using 1985 data for constructing a 528 industry transaction table for any 
county or combination of counties in the U.S. The IMPLAN input-output model shares 
the same assumptions and limitations as any static input-output modeling system. 
Critical assumptions of these types of models include: 

1. Industries produce commodities according to a fixed, linear production 
function -- no substitution of inputs and output is increased in fixed 
proportion to increases in inputs. 
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2. Resources, including labor, are unlimited. 
3. There is no time dimension - Input-output is a static, single period 

model. All changes are assumed to be average annual changes. This 
implies: 

a. There is no new technology, 
b. Trade relationships are static, 
c. There are no relative price changes, and 
d. There are no structural changes. 

While these assumptions limit the application of Input-Output models to short 
term, impact type issues, it is possible to make modifications to the static input
output formulation to make the model appropriate to other types of applications. If 
variable, rather than fixed, coefficients are used, it is possible to apply input
output techniques to medium and long term forecasting. Several types of input-output 
applications could be developed to address this time dimension. These formulations 
include: comparative static--exogenous formulations, comparative static--endogenous 
formulation, and dynamic formulation. Similarly, modifications could be made to 
deal with the other limiting assumptions of input-output analysis. 

SIX INDICATORS OF ECONOMIC DEVELOPMENT IMPACT 

The U.S. 20 improvements could yield many different forms of benefit to local 
economies. In order to recognize these diverse impacts in a consistent fashion, a 
single set of "indicators of impact" and a single set of definitions were used 
throughout the economic impact calculations. The economic impacts are expressed in 
terms of six "indicators of economic development impact:" 

Economic Activitv (Output) - Defined as "Gross Output", Output is the value 
of the final demand created: by the highway improvements, plus the sum of all of 
the intermediate goods and services needed to produce that final demand, plus 
the induced impacts of increased household consumption (respending). Total 
output is the total value Qf each good or service produced by the industry 
during the year (intermediate inputs plus value added) as a result of highway 
construction and highway use. 

Value Added - The value of the corridor's firms output minus the value of 
the inputs they purchase from other firms. In the corridor study, it is the 
value added by firms located in the defined corridor impact areas, including 
employee compensation, proprietary income, indirect business taxes, and other 
property income. The value added component is the most comprehensive and 
accurate measure of economic development impact and produces the values used in 
the economic development feasibility analysis (the "benefit" in the benefit/ 
cost analysis). 

Personal Income - This measure consists of the total increases in payroll 
costs (wages, salaries and benefits) paid by local industries due to the 
improved highway, plus income from self-employment, other property income 
(interest and corporate profit), and transfer payments. 

Salaried Wages and Proprietary Income - This measure includes increases in 
payroll costs (wages and salaries) plus income from self-employment. 
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Employment - Total "new· jobs attributable to the highway improvement 
including the number of person job years due to road construction and road use, 
plus the share of those that are employed in sectors that directly or 
indirectly support the construction process, the road users, and the firms that 
might expand in or locate to the region. 

Population - Additional population that is attracted to (or not lost from) 
the area as a result of the improved highway constitutes another economic 
indicator. 

These indicators are all produced by the REMI Model; they should not be added 
together. 

FOUR ECONOMIC DEVELOPMENT CAUSES 

By improving travel conditions in the U.S. 20 corridor, the highway improve
ments, through reduced travel times and costs to the residents and businesses in the 
area, could create additional economic development benefits to the primary impact 
area and State economies. These additional impacts are categorized into four types, 
and economic develoment impacts were estimated for each. 

Act of Highway Construction/Increased Maintenance - The act of spending 
money in the primary impact area to build the improved highway will be · of 
immediate economic benefit to the corridor area. The construction impacts are 
temporary in nature, since they exist only during the construction period and 
terminate when the road construction is complete. These construction impacts 
are benefits to the corridor region. If the construction funds were not spent 
on the U.S. 20 improvements, the assumption is that they would be spent 
elsewhere in the State; therefore the benefits from construction are not net 
economic gains for the State of Iowa. 

Roadside Expenditures A more efficient U.S. 20 in western Iowa will 
attract more traffic into the corridor resulting in greater traffic volumes on 
U.S. 20. Increased travel on U.S. 20 will create increased sales for roadside 
businesses (motels, restaurants, gasoline stations, tourist visitation places, 
and others who cater to highway users). These increased roadside expenditure 
impacts are net benefits to the corridor region. However, the majority of 
traffic diverted to the U.S. 20 corridor comprises transfers from other highways 
in Iowa; therefore the impacts are not entirely net economic gains for the 
entire State. The traffic model was used to estimate where traffic was diverted 
from and, on this basis, to estimate the net increased sales attributable to the 
highway. 

Competitive Position - An improved highway reduces the cost of transporta
tion. Reductions in transportation time and cost lead to reduced costs of 
production, which in turn lead to marginally reduced prices and/or increased 
profits, which can lead to increased production (expansion of existing firm 
production and/or attraction of new firms), which in turn generates economic 
impact value. These ·competitive position" impacts are created by the increased 
travel efficiency of the highway improvement and are benefits to both the 
corridor region and the State of Iowa. 
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Non-Business - An improved highway also creates travel efficiency benefits 
for non-business travelers. These non-business travelers receive time savings 
benefits, operating cost savings as well as reduced number of accidents similar 
to trucks and business travelers. These non-business benefits are valuable to 
the highway user, but are not translated into economic development. They are 
treated as "direct" impacts. 

The direct monetary impacts of each of these four categories of impact were 
estimated external to the REMI model. Then most, but not all, were input into the 
REMI model. All of the impact categories are net impacts within the primary impact 
area; most, but not all, are net impacts at the statewide level. The manner by 
which each impact type is handled is shown on Exhibit 17-2. · 

ECONOMIC DEVELOPMENT IMPACT ON THE CORRIDOR REGION 

The nine-county impact area in proximity to U.S. 20 stands to gain a great deal 
of economic activity if U.S. 20 is significantly improved. In a sense, the greater 
the magnitude of the improvement, the greater the positive economic impact on that 
region. 

Economic Impact of Highway Construction - The U.S. 20 improvements are 
estimated to cost between $43.5 million for Alternative #3 and $173.2 million for 
Alternative #6, at 1992 price levels. The spending of construction money in the 
area is of economic value to the primary impact areas, since construction contrac
tors and construction workers are hired, construction materials are purchased, etc. 
To gauge the construction impacts, each alternative's costs were estimated, and were 
input into the REMI model. The model was then used to estimate the economic develop
ment impacts that might occur in the primary impact area associated with the 
construction process itself. 

Each alternative's capital costs were estimated in terms of construction cost 
and right-of-way cost. The construction costs were treated as increases in final 
demand and were input into the REMI model. The right-of-way costs were treated as 
transfer payments (nothing is consumed, the land still · exists) and were not 
included. The construction costs were treated as increases in final demand within 
the corridor's primary impact area (this is proper since the REMI model determines 
which costs can be spent in the area and which involve expenditures outside of the 
primary impact area). The REMI model determined the amount of materials, labor, 
etc. that could be supplied locally and estimated the total economic development 
impacts to the regic;m created by highway construction outlays. For analysis 
purposes, it was assumed that it will take six years to complete each alternative, 
and that the construction expenditures will be spent in equal amounts per year. The 
per year construction costs, over the six year period, exclusive of right-of-way, 
are: 

Alternative 3: 
Alternative 4 
Alternative 6: 
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$6,863,000 
$10,206,000 
$26,068,000 
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Exhibit 17-2 

ECONOMIC DEVELOPMENT IMPACT TYPES 

U.S. 20 Corridor 

NET ECONOMIC IMPACT ON 
Primarv Area Statewide 

Construction/Maintenance 
Right-of-Way No No 
Construction Costs Some No 
Maintenance Costs Some No 

Roadside Expenditures Yes Some 

Competitive Position 
Trucking/Logistics Yes Some 
Auto Business Travel Yes Some 
Additional Agriculture Yes Some 

Non-Business 
Passenger Time Yes Yes 
Veh. Operating Reduction Yes Yes 
Accident Reduction Yes Yes 

Method 

REMI 
REMI 

REMI 

REMI 
REMI 
REMI 

Direct 
REMI 
Direct 

"Yes" indicates that this is a proper net impact on the region (primary impact area 
or state) 

"Some" indicates that a portion of this impact is a net impact statewide 
"No" indicates a transfer payment at the state level 
"REMI" indicates this impact was input into the REMI model 
"Direct" indicates this impact was not input into the REMI model but instead 

was treated as a direct impact, without any "multiplier" effect. 

• SOURCE: Wilbur Smith Associates 
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The economic impacts due to construction comprise the monies spent in the 
corridor, the extent to which those funds employ local people and buy local goods 
and services, and the flow of those monies in terms of respending. The impacts 
include the labor and expenses associated with planning, design and construction, 
plus the respending of those funds to the extent that such respending occurs within 
the corridor .. 

Exhibit 17-3 displays the estimated economic development impacts created by the 
act of constructing and maintaining the highway in the nine-county primary impact 
area. As shown, the greater the construction cost, the greater the localized 
economic impact. Alternative #6, with an annual cost of $26.1 million, yields $24.1 
million in primary impact area value added, including $20.5 million in wages and 684 
jobs. These jobs and impacts include not only those engaged in the construction of 
the highway, but also include jobs created by the respending of those funds. 
Comparing the value added impact (the most comprehensive economic development 
indicator which does not include double counting) to the annual construction cost 
reveals that the model developed value added is less than the REMI model input (the 
construction cost). This indicates that not all of the materials or labor used in 
the highway construction can be entirely supplied from within the nine-county 
region. Much of the construction impact leaks outside the region and therefore is 
not of direct benefit to the nine-county region. 

Roadside Expenditure Impacts - A second component of the economic develop
ment impacts for the nine-county primary impact area comprises increased traveler 
expenditures created by higher traffic volumes on U.S. 20. This type of economic 
benefit will directly enhance the existing and attracted businesses along U.S. 20 
that cater to travelers. For economic evaluation purposes "roadside services" are 
defined as businesses that serve the cars and trucks and their drivers/passengers, 
such as gasoline stations, hotels/motels, restaurants, gift shops, tourist 
visitation places, etc., and that are located within sight distance of the highway. 

The input into the REMI model consisted of the estimated net increase in road
side expenditures from additional traffic on U.S. 20 created by the various highway 
improvements. Using the study's traffic model, the number of vehicle miles of travel 
(VMT) on each improvement option were compared to the volumes on the Base Case 
option. The increases in VMT indicated the amount of traffic diverted to the U.S. 
20 corridor from other state roads and highways (including Interstate highways). 

To calculate the direct expenditure impacts attributable to the increased 
roadside sales, unit expenditure rates were established for the corridor region. 
These comprised per vehicle mile expenditures based on actual sales along other 
highways in Iowa. These comparable situations suggest that the local content of 
local business sales total approximately 16.7 cents per vehicle mile of travel. 
Applying this expenditure rate to the increases in VMT attributable to the highway 
improvements yields the direct expenditure impacts displayed in Exhibit 17-4. 
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Exhibit 17-3 
. HIGHWAY CONSTRUCTION/INCREASED MAINTENANCE 

ECONOMIC DEVELOPMENT IMPACTS 
Nine-County Primary Impact Area 

ALTERNATIVE :/13 
With Bypasses 
Annual Output ($000) 
Value Added ($000) 
Personal Income ($000) 
Wages ($000) 
Employment Qobs) 
Population (people) 

ALTERNATIVE :/14 
New Two-Lane 
Annual Output ($000) 
Value Added ($000) 
Personal Income ($000) 
Wages ($000) 
Employment Qobs) 
Population (people) 

ALTERNATIVE :/16 
Four-Lane Expressway 
Annual Output ($000) 
Value Added ($000) 
Personal Income ($000) 
Wages ($000) 
Employment Qobs) 
Population (people) 

ECONOMIC DEVELOPMENT IMPACT 
Impact Per Year 

For Six Years 

TOTAL 

$11,862 
$6,340 
$5,189 
$5,396 

$17,626 
$9,425 
$7,712 
$8,024 

$44,990 
$24,069 
$19,705 
$20,497 

Total Construction 
Period Impact 

TOTAL 

$71,172 
$38,042 
$31,132 
$32,376 

180 
133 

$105,753 
$56,549 
$46,270 
$48,141 

.268 
213 

$269,937 
$144,412 
$118,229 
$122,983 

684 
543 

NOTE: This table includes only the impacts caused by the act of constructing and maintaining the highway. 
It excludes the impacts attributable to highway use. 

SOURCE: Wilbur Smith Associates, REMI Model 
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Exhibit 17-4 
ESTIMATED DIRECT IMPACTS FROM INCREASED 

ROADSIDE EXPENDITURES 
\ 

U.S. 20 Corridor 

1990 
HIGHWAY U.S. 20 VMT DIVERTED 1990 INCREASED 
ALTERNATIVE 1990 VMT TO U.S. 20 EXPENDITURES 

(000) (000) 

Base Case 135,962 
Alt. #3 161,381 25,419 $2,160,700 

Alt. #4 164,989 29,027 $2,738,800 

Alt. #6 195,618 59,656 $5,877,900 

2010 
U.S. 20 VMT DIVERTED 201 O INCREASED 

2010 VMT TO U.S. 20 EXPENDITURES 
(000) (000) 

Base Case 169,583 
Alt. #3 203,214 33,631 $2,858,700 
Alt. #4 206,436 36,853 $3,477,300 
Alt. #6 255,142 85,559 $8,403,100 

SOURCE: Wilbur Smith Associates 

To estimate the economic development impacts created from increased roadside 
expenditures, the direct expenditures were run through the REMI model as increases 
in ,total sales to hoteljmotels, gasoline stations, eating and drinking 
establishments and other retail establishments. The REMI model then traced the 
respending of the expenditures through the regional economy. 

Exhibit 17-5 depicts the roadside expenditure economic development impacts for 
the three alternatives for the years 1995 and 2010. The four-lane expressway 
alternative, with the largest amount of traffic diversion, creates the largest 
roadside business economic impact on the nine-county corridor area. In the year 
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Exhibit 17-5 
ROADSIDE EXPENDITURE 

ECONOMIC DEVELOPMENT IMPACTS 
Nine-County Primary Impact Area 

Example Years - U.S. 20 Corridor 

ECONOMIC DEVELOPMENT IMPACT 

ALTERNATIVE #3 
With Bypasses 
Annual Output ($000) 
Value Added ($000) 
Personal Income ($000) 
Wages ($000) 
Employment Uobs) 
Population (people) 

ALTERNATIVE #4 
New Two-Lane 
Annual Output ($000) 
Value Added ($000) 
Personal Income ($000) 
Wages ($000) 
Employment Uobs) 
Population (people) 

ALTERNATIVE #6 
Four-Lane Expressway 
Annual Output ($000) 
Value Added ($000) 
Personal Income ($000) 
Wages ($000) 
Employment Uobs) 
Population (people) 

1995 

$3,765 
$2,304 
$2,023 
$1,945 

87 
97 

$4,976 
$2,949 
$2,386 
$2,516 

106 
74 

$12,465 
$6,568 
$5,317 
$5,611 

245 
165 

2010 

$5,305 
$3,199 
$2,858 
$2,429 

111 
144 

$6,279 
$3,804 
$3,496 
$2,940 

124 
185 

$13,124 
$9,162 
$8,410 
$7,127 

321 
439 

NOTE: This table includes only the impacts caused by the increased traveler expenditures 
on gasoline stations, motels, visitor attractions, etc. It exludes other impact types. 

SOURCE: Wilbur Smith Associates, REMI Model 
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201 o, it is estimated that the four lane expressway alternative will create annual 
economic impacts of $9.2 million (value added) which includes $7.1 million in wages 
and salaries, and will create 321 permanent jobs for the corridor region. 

Competitive Position Impacts - The U.S. 20 improvements should make the 
primary impact area more accessible, and by reducing the costs of conducting 
business in the corridor, the highway improvements should make the corridor region's 
goods and services relatively more competitive and make the region relatively more 
attractive for investment. 

This third type of economic development impact, termed "improved corridor 
competitive position," is directly related to increased productivity by firms and 
businesses in the area. To quantify the anticipated competitive position impacts 
attributable to the highway improvements, the reduced costs of doing business in the 
corridor (time savings and vehicle operating savings from truck and business 
travelers) were estimated and input into the REMI model. These lower transportation 
costs may be passed on to consumers as lower prices for consumer goods, to workers 
as higher wages, or to owners of businesses and farms as higher net income. Persons 
may thus benefit from an improved U.S. 20 without traveling on it. 

The REMI model estimates the regional effect of these increased profits and/or 
reduced costs/prices from the firms and businesses in the primary impact area which 
use U.S. 20. The REMI model calculates the effect of reinvestment of these profits 
into the corridor region and estimates the amount of new business in the corridor 
attributable to the increased competitive position of the firms in the corridor. 

The economic development impacts from the primary impact area's increased 
competitive position attributable to the U.S. 20 improvements are illustrated in 
Exhibit 17-6. The four-lane expressway alternative is estimated to produce the 
largest competitive position economic development impact. It is estimated that in 
the year 2010, the four-lane expressway would produce an additional annual $4.4 
million in economic development impact (value added) for the primary impact area 
which includes $2.6 million in wages and 107 new permanent jobs. 

Non-Business Impacts - While cost and time savings to trucks and business 
travelers improves the competitive position of doing business in the primary impact 
area, there are also time and cost savings attributable to non-business travelers 
that are of economic value to the impact area. Vehicle operating savings, through 
the reduction of gasoline consumption, less maintenance requirements, etc., is a 
direct cost savings to the motorists. For non-business travelers this cost savings 
was input into the REMI model as an increase in disposable income for the motorists 
on U.S. 20. In addition to vehicle operating savings, there are also time and 
accident reduction savings for non-business travelers. These direct impacts were 
not input into REMI but were instead added to the REMI results to comprise the total 
non-business economic development impacts. 

Exhibit 17-7 displays this fourth type of economic development benefit, the 
non-business economic development impacts for the primary impact area. The four-lane 
expressway alternative creates the largest economic development impact for the 
impact area with $3.1 million in annual · economic impact (value added) in the year 
2010. 
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Exhibit 17-6 
INCREASED COMPETITIVE POSITION ECONOMIC 

DEVELOPMENT IMPACTS 
Nine-County Primary Impact Area 

Example Years - U.S. 20 Corridor 

ECONOMIC DEVELOPMENT IMPACT 

ALTERNATIVE #3 
With Bypasses 
Annual Output ($000) 
Value Added ($000) 
Personal Income ($000) 
Wages ($000) 
Employment Qobs) 
Population (people) 

ALTERNATIVE #4 
New Two-Lane 
Annual Output ($000) 
Value Added ($000) 
Personal Income ($000) 
Wages ($000) 
Employment Qobs) 
Population (people) 

ALTERNATIVE #6 
Four-Lane Expressway 
Annual Output ($000) 
Value Added ($000) 
Personal Income ($000) 
Wages ($000) 
Employment Qobs) 
Population (people) 

1995 

$1,263 
$723 
$466 
$459 

20 
18 

$2,067 
$1,172 

$752 
$761 

33 
31 

$3,212 
$1,829 
$1,167 
$1, 176 

52 
46 

2010 

$3,041 
$1,724 
$1,251 
$1,023 

42 
70 

$4,975 
$2,843 
$1,893 
$1,844 

70 
115 

$7,713 
$4,423 
$3,189 
$2,609 

107 
178 

NOTE: This table includes only the impacts caused by the increased ability of the primary impact area 
to compete with other regions of Iowa and the nation for economic activity. It excludes other impact types. 

SOURCE: Wilbur Smith Associates, REMI Model 
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Exhibit 17-7 
NON-BUSINESS 

ECONOMIC DEVELOPMENT IMPACTS 
Nine-County Primary Impact Area 

Example Years - U.S. 20 Corridor 

ECONOMIC DEVELOPMENT IMPACT 

ALTERNATIVE #3 
With Bypasses 
Annual Output ($000) 
Value Added ($000) 
Personal Income ($000) 
Wages ($000) 
Employment Gobs) 
Population (people) 

ALTERNATIVE #4 
New Two-Lane 
Annual Output ($000) 
Value Added ($000) 
Personal Income ($000) 
Wages ($000) 
Employment Gobs) 
Population (people) 

ALTERNATIVE #6 
Four-Lane Expressway 
Annual Output ($000) 
Value Added ($000) 
Personal Income ($000) 
Wages ($000) 
Employment Gobs) 
Population (people) 

1995 

$145 
$584 

$61 
$52 

3 
4 

$171 
$879 

$69 
$61 

3 
5 

$224 
$2,671 

$95 
$78 

5 
6 

2010 

$276 
$71'5 
$135 

$90 
5 

10 

$329 
$1,057 

$159 
$110 

6 
12 

$434 
$3,122 

$209 
$139 

8 
16 

NOTE: This table includes only the impacts attributable to non-business auto travel. It excludes 
other impact types. 

SOURCE: Wilbur Smith Associates, REMI Model 
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Total Economic Development Impact on the Primary Impact Area - Exhibit 17-8 
depicts the total estimated economic development impacts for each of the three 
highway improvement alternatives. The four-lane expressway alternative creates 
nearly twice the economic development impact for the nine-county primary impact area 
as the other two-lane alternatives. It is estimated in 1995 that the four-lane 
expressway. will create nearly $35.2 million in annual economic development impact 
(value added), which includes $27. 7 million in wages and salaries and 988 new jobs 
(including those involved in the highway construction). 

ECONOMIC DEVELOPMENT IMPACT ON THE STATE OF IOWA 

The above statistics suggest that the nine-county primary impact area will 
significantly benefit from the U.S. 20 improvements. Before conclusions can be 
reached, however, it is relevant to know the extent to which the U.S. 20 candidate 
improvement options will help the Iowa statewide economy. The key point is that the 
State economy will benefit, but not by as much as the economy of the primary impact 
area. This is because some of the primary impact area benefits are transfers from 
elsewhere in Iowa. While net benefits to the vicinity of U.S.20, these transfers do 
not represent net benefits statewide. 

Economic Impact of Highway Construction - While the U.S. 20 primary impact 
area will 'benefit a great deal from the localized construction expenditures, this is 
not necessarily the case statewide. If U.S. 20 were not to be improved, those state 
and federal funds could be spent elsewhere. This is the case with all federal 
formula money. If the choice is to spend the funds on U.S. 20 versus spending them 
on some other highway project in Iowa, the impact is the same at the state level 
regardless of where in Iowa they are spent. At the State level, therefore, zero 
benefits are assigned as attributable to the act of constructing and maintaining the 
U.S. 20 improvement alternatives. 

Roadside Expenditure Impacts - Roadside expenditure impacts on the State of 
Iowa (statewide) are considerably less than for the nine-county primary impact area. 
This is explained by the transfers or diverted traffic from other highways within 
the State. For example, improvements to U.S. 20 will divert traffic from U.S. 30, 
some 25 miles to the south. The U.S. 20 roadside expenditures from this increase in 
traffic is not a net gain for the State of Iowa because of the traffic shift from 
one Iowa highway to another (from businesses along U.S. 30 to businesses along U.S. 
20). 

The roadside expenditure impacts statewide in Iowa are illustrated in Exhibit 
17-9. In Alternative #3, the roadside expenditures for the State of Iowa are 
estimated to be O. This is because all of the diverted traffic on U.S. 20 in this 
alternative is from highways within Iowa. Alternatives 4 and 6 create some roadside 
expenditure impacts statewide. These statewide impacts are primarily from motorists 
who are diverted from Interstate 90 in Minnesota. 

Competitive Position lmpacts - While the U.S. 20 improvements can improve 
the competitive position of the nine-county primary impact area, the same can also 
be true for the State of Iowa (statewide). Reducing the cost of doing business in 
the vicinity of the corridor can improve the economic situation of firms and 
businesses from other areas of the State which use this portion of U.S. 20. 
Wholesalers from Des Moines which supply stores in Sac City could receive benefits 
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Exhibit 17-9 
ROADSIDE EXPENDITURE 

ECONOMIC DEVELOPMENT IMPACTS 
State of Iowa 

Example Years 

ECONOMIC DEVELOPMENT IMPACT 

ALTERNATIVE #3 
With Bypasses 
Annual Output ($000) 
Value Added ($000) 
Personal Income ($000) 
Wages ($000) 
Employment Oobs) 
Population (people) 

ALTERNATIVE #4 
New Two-Lane 
Annual Output ($000) 
Value Added ($000) 
Personal Income ($000) 
Wages ($000) 
Employment Oobs) 
Population (people) 

ALTERNATIVE #6 
Four-Lane Expressway 
Annual Output ($000) 
Value Added ($000) 
Personal Income ($000) 
Wages ($000) 
Employment Oobs) 
Population (people) 

1995 

$0 
$0 
$0 
$0 
0 
0 

$223 
$133 
$106 
$110 

5 
3 

$1,558 
$849 
$679 
$705 

30 
21 

2010 

$0 
$0 
$0 
$0 

0 
0 

$286 
$175 
$156 
$130 

5 
8 

$1,777 
$1,205 
$1,077 

$905 
39 
55 

Note: This table incudes only the impacts caused by the increased traveler expenditures on 
gasoline stations, motels, visitor attractions, etc. It exludes other impact types. 

SOURCE: Wilbur Smith Associates, REMI Model 
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from an improved U.S. 20. Also, the State of Iowa benefits from the improved 
competitive position of the primary impact area. Therefore, the State of Iowa's 
competitive position impacts are comprised of the primary impact area's benefits 
added with the benefits to the rest of Iowa. However, jobs and activity diverted 
from other locations in Iowa to the primary impact area constitute transfers and are 
not benefits statewide (they are only benefits to the primary impact area). 

The effect of enhancing Iowa's statewide competitive position through the U.S. 
20 improvements are displayed on Exhibit 17-10. The table reveals that the 
four-lane expressway alternative will improve the State's competitive position the 
most. In the year 2010, it is estimated that $11.7 million in economic impact and 
158 new jobs would be created, statewide, by a four-lane U.S. 20 between Sioux City 
and Fort Dodge. 

Non-Business Impacts - Just as many businesses and firms from other areas of 
Iowa use this portion of U.S. 20, so do many non-business travelers. Therefore, 
motorists traveling to or from other areas in Iowa benefit from an improved U.S. 
20. These benefits were calculated· and input into the REMI model. The statewide 
benefits from non-business travelers are displayed in Exhibit 17-11. Similar to 
competitive position impacts, the non-business economic development impacts equal 
the primary impact area's impacts plus the impacts to the residents from other areas 
in Iowa, less any transfer effects. 

Total Economic Development Impact on the State of Iowa - The total statewide 
economic development impacts are depicted in Exhibit 17-12. The total statewide 
benefits are less than the total primary impact area benefits in all three 
instances. This is because some benefits to the primary impact area construction 
benefits and some roadside business benefits represent transfers from elsewhere in 
Iowa. These transfers do not represent net gains to the State as a whole. Neverthe
less, the calculations suggest. that there are some statewide impacts from all 
benefit types for all three improvement alternatives. 

TOTAL ECONOMIC DEVELOPMENT IMPACTS OF EACH IMPROVEMENT OPTION 

The total estimated value added economic development impacts for the year 1995 
and 201 O for each candidate improvement alternative are presented on Exhibit 17-13. 
It is these annual impact totals that are included in the economic development 
benefit/cost analysis. 

ECONOMIC DEVELOPMENT FEASIBILITY 

To determine whether the candidate U.S. 20 improvements are feasible from the 
economic development perspective, each improvement's costs are compared with its 
impacts using benefit/cost analysis. The cost side of the equation are the same 
capital and maintenance costs as used in the travel efficiency evaluation. The 
economic development impacts are those shown on Exhibit 17-13. The economic develop
ment impacts already include the proper share of the travel efficiency benefits; 
therefore the two should not be added together. 
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Exhibit 17-10 
INCREASED COMPETITIVE POSITION 
ECONOMIC DEVELOPMENT IMPACTS 

State of Iowa 

Example Years 

ECONOMIC DEVELOPMENT IMPACT 

ALTERNATIVE #3 1995 2010 
With B~~asses 
Annual Output ($000) $1,921 $4,686 
Value Added ($000) $1,104 $2,711 
Personal Income ($000) $717 $2,001 
Wages ($000) $710 $1,627 
Employment Oobs) 30 64 
Population (people) 26 106 

ALTERNATIVE #4 
New Two-Lane 
Annual Output ($000) $3,093 $7,463 
Value Added ($000) $1,804 $4,317 
Personal Income ($000) $1, 166 $2,972 
Wages ($000) $1, 175 $2,739 
Employment Oobs) 48 102 
Population (people) 43 166 

ALTERNATIVE #6 
Four-Lane Ex~resswa~ 
Annual Output ($000) $4,884 $11,701 
Value Added ($000) $2,816 $6,805 
Personal Income ($000) $1,807 $4,923 
Wages ($000) $1,816 $4,024 
Employment Oobs) 76 158 
Population (people) 64 259 

Note: This table includes only the impacts caused by the increased ability of the State 
to compete with other states for economic activity. It exludes other impacts types. 

SOURCE: Wilbur Smith Associates, REMI Model 
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Exhibit17-11 
NON-BUSINESS 

ECONOMIC DEVELOPMENT IMPACTS 
State of Iowa 

Example Years 

ECONOMIC DEVELOPMENT IMPACT 

ALTERNATIVE #3 
With Bypasses 
Annual Output ($000) 
Value Added ($000) 
Personal Income ($000) 
Wages ($000) 
Employment Qobs) 
Population (people) 

ALTERNATIVE #4 
New Two-Lane 
Annual Output ($000) 
Value Added ($000) 
Personal Income ($000) 
Wages ($000) 
Employment Qobs) 
Population (people) 

ALTERNATIVE #6 
Four-Lane Expressway 
Annual Output ($000) 
Value Added ($000) 
Personal Income ($000) 
Wages ($000) 
Employment Oobs) 

. Population (people) 

1995 

$237 
$713 
$104 

$87 
5 
6 

$276 
$1,060 

$112 
$104 

5 
7 

$382. 
$3,005 

$164 
$147 

8 
10 

2010 

$473 
$921 
$217 
$151 

8 
16 

$566 
$1,338 
' $265 

$192 
10 
18 

$750 
$3,603 

$364 
$249 

13 
26 

Note: This table includes only the impacts attributable to non-business auto travel. 
It exludes other impact types. 

SOURCE: Wilbur Smith Associates, REMI Model 
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Exhibit 17-13 

ECONOMIC DEVELOPMENT IMPACTS IN PRIMARY IMPACT AREA 
Value Added Impacts 

1995 
1

2010 
Alt. 3 Alt. 4 Alt. 6 Alt. 3 Alt. 4 Alt. 6 

($000) ($000) ($000) ($000) ($000) ($000) 

Construction/Maintenance 6,356 9,451 24,126 362 553 1,395 

Roadside Expenditures 2,304 2,949 6,566 3,199 3,604 9,162 

Competitive Position 
Trucking/Logistics 342 566 921 895 1,527 2,468 
Auto Business Travel 355 553 829 790 1,198 1,764 
Additional Agriculture 26 53 79 39 118 171 

723 1,172 1,829 1,724 2,843 4,423 

Non-Business 
Passenger Time 214 334 525 248 397 621 
Veh. Operating Reduction 92 105 145 171 211 263 
Accident Reduction 276 440 2,001 296 449 2,236 

584 879 2,671 715 1,057 3,122 

TOTAL $9,969 $14,451 $35,196 $6,020 $8,257 $18, 102 

! 

ECONOMIC DEVELOPMENT IMPACTS FOR STATE OF IOWA 
Value Added Impacts 

1995 2010 
Alt. 3 Alt. 4 Alt. 6 Alt. 3 Alt. 4 Alt. 6 

($000) ($000) ($000) ($000) ($000) ($000) 

Roadside Expenditures 0 133 849 0 175 1,205 

Competitive Position 
Trucking/Logistics 526 682 1,382 1,382 2,356 3,765 
Auto Business Travel 552 856 1,329 1,277 1,817 2,830 
Additional Agriculture 26 66 105 52 144 210 

1,104 1,604 2,816 2,711 4,317 6,805 

Non - Business 
Passenger Time 290 449 754 336 533 891 
Veh. Operating Reduction 145 171 250 289 356 474 
Accident Reduction 278 440 2,001 296 449 2,236 

713 1,060 3,005 921 1,338 3,603 

TOTAL $1,817 $2,997 $6,670 $3,632 $5,830 $11,613 

SOURCE: Wilbur Smith Associates, REMI Model 
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Exhibit 17-14 presents the economic feasibility indicators from the economic 
development perspective. From the primary impact area perspective, the highway 
improvements are extremely feasible; from the statewide perspective, the feasibility 
results are less promising. 

When all economic development impacts are included, and from the nine-county 
primary impact area point of view, the following economic conclusions are suggested. 

1. From the primary impact area's perspective, ail three improvement alterna
tives are economically feasible. The benefit/cost ratios are all over 1.0 
(1. 72 to 2.10), the rates of return are high (14.5% to 18.0%), and the net 
present values are all positive. This means that the people, communities 
and businesses in proximity to U.S. 20 will benefit and, from their perspec
tive, the improvements are economically feasible. 

2.. From the primary impact area's perspective, Alternative #6: Four-Lane 
Expressway is the best option, because it has the highest Net Present 
Value. In present value terms, the nine-county region's economy over the 30 
year analysis period will be better off by a cumulative $131 million. 
Clearly that region will gain a great deal if the highway improvement is 
implemented. 

Exhibit 17-14 
ECONOMIC DEVELOPMENT FEASIBILITY 

U.S.20 

Alternative #3: Alternative #4: 
With New 

ECONOMIC INDICATORS {a} Bl~asses Two-Lane 

FEASIBILITY FROM PRIMARY 
IMPACT AREA PERSPECTIVE 
Net Present Value ($000) (b) $50,298 $66,654 
Internal Rate of Return 18.0% 16.9% 
Discounted Benefit/Cost (b) 2.10 1.97% 

FEASIBILITY FROM 
STATEWIDE PERSPECTIVE 
Net Present Value ($000) (b) ($6,786) ($5,516) 
Internal Rate of Return 4.8% 5.3% 
Discounted Benefit/Cost (b) 0.85 0.92 
---------------------
(a) Discounted at 6% 

Alternative #6: 
4-Lane 

Expresswal 

$131,008 
14.5% 

1.72 

($51,635) 
3.4% 
0.71 

(b) See Appendix tables E-20 through E-25 for the calculation of these feasibility indicators. 
SOURCE: Wilbur Smith Associates 

While the conclusion is one of feasibility from the corridor region's (primary 
impact area) perspective, the conclusion at the statewide level is somewhat 
different. 
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1. From the statewide perspective, all three improvement alternatives are 
economically infeasible. The benefit/cost ratios are all less than 1.0 (.71 
to .92), the rates of return are modest and are below the suggested discount 
rate (3.4% to 5.3%), and the net present values are all negative. 

2. From the statewide economic feasibility perspective, Alternative #4: New 
Two-Lane comes the closest to being economically feasible because it has the 
highest benefit/cost ratio (.92), the best rate of return (5.3%), and the 
highest net present value ($-5.5 million). This option could conceivably be 
viewed as marginally feasible (a project with a benefit/ cost ratio of 
between .9 and 1.1. could be deemed "marginally feasible"). 

USE OF IMPLAN AS A SENSITIVITY TEST 

The IMPLAN input-output model was used as a sensitivity analysis to the REMI 
economic model. The same inputs as used in the REMI model were input into IMPLAN. 
Exhibit 17-15 depicts total value added impacts for both IMPLAN and REMI. The 
IMPLAN impacts are considerably less for all alternatives. These differences can be 
explained by the separate techniques of economic forecasting by the two models. The 
IMPLAN model is a traditional static input-output model which assumes a linear 
relationship between inputs and impacts. The REMI model, however, is dynamic and 
accounts and adjusts for the increased economic activity of the inputs. The REMI 
model will account for new industry and jobs moving into the region because of the 
increased demand created by the inputs. The IMPLAN model does not account for this 
and, therefore, the REMI impacts should be and are greater than the IMPLAN impacts. 

Exhibit 17-15 
COMPARISON OF IMPLAN AND REMI ECONOMIC IMPACTS 

PRIMARY IMPACT AREA 

REMI IMP LAN 
1995 2010 1995 2010 
($000) ($000) ($000) ($000) 

Alt. 3 (With Bypasses) 9,969 6,020 8,373 3,834 
Alt. 4 (New Two-Lane) 14,451 8,257 12,218 5,134 
Alt. 6 (Four-Lane Expressway) 35, 196 18, 102 29,638 12,003 

STATE OF IOWA 

REMI IMP LAN 
1995 2010 1995 2010 
($000) ($000) ($000) ($000) 

Alt. 3 (With Bypasses) 1,817 3,632 1,418 1,730 
Alt. 4 (New Two-Lane) 2,997· 5,830 2,311 2,853 
Alt. 6 (Four-Lane Expressway) 6,670 11,613 5,348 6,542 
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Using the IMPLAN economic impacts, a benefit-cost analysis was conducted. The 
stream of benefits included the IMPLAN impacts and the costs included the construc
tion and maintenance costs of the U.S. 20 improvements. Exhibit 17-16 displays the 
IMPLAN benefit-cost results. 

Exhibit 17-16 
IMPLAN ECONOMIC DEVELOPMENT FEASIBILITY 

U.S. 20 

Alternative #3: Alternative #4: 
With New 

ECONOMIC INDICATORS (a) BYPasses Two-Lane 

FEASIBILITY FROM PRIMARY 
IMPACT AREA PERSPECTIVE 
Net Present Value ($000) $28,379 $35,239 
Internal Rate of Return 13.6% 12.5% 
Discounted Benefit/Cost 1.62 1.51 

FEASIBILITY FROM 
STATEWIDE PERSPECTIVE 
Net Present Value ($000) ($23,910) ($32,673) 
Internal Rate of Return 0.2% 0.9% 
Discollnted Benefit/Cost 0.48 0.52 

---------------------
(a) Discounted at 6% 

SOURCE: Wilbur Smith Associates 

Alternative #6: 
4-Lane 

Expressway 

$67,987 
10.8% 

1.38 

($98,240) 
(0.1%) 

0.46 

The economic feasibility tests, as developed by the REMI model, yield results 
that are much closer to feasibility than does the IMPLAN model. It is suggested 
herein that the REMI results are more appropriate and more accurate than the IMPLAN 
results. Therefore, IMPLAN should merely be viewed as a sensitivity test. 
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COST REDUCTION SENSITIVITY TEST 

Feasibility is determined by the magnitude of the improvement's costs and the 
magnitude of its economic benefits. Since the three improvement alternatives did 
not meet the statewide feasibility test, a sensitivity test was conducted which 
reduced the costs, but retained all of the benefits (an unlikely occurance). 

The sensitivity test involved the deletion of the Correctionville bypass. 
Instead of constructing the bypass, the sensitivity test assumed that existing U.S. 
20 through Correctionville would be retained, and improved, on its current 
alignment. These savings are estimated to be: 

Alternative #3 and #4 
Alternative #6 

CORRECTIONVILLE COST SAVINGS 

$6,243,000 
$8,251,000 

These cost savings are reflected in this sensitivity test (Appendix E, Exhibits 
E-26, 17 and 28). By causing traffic to be routed through Correctionville some 
economic benefit will be lost; this loss is not reflected in the sensitivity test. 
As a result, the Correctionville sensitivity test results are somewhat optimistic 
(slightly more feasible). Exhibit 17-17 displays the final economic development 
feasibility results, with and without the Correctionville bypass. 

Exhibit 17-17 
CORRECTIONVILLE BYPASS SENSITIVITY TEST FROM STATEWIDE PERSPECTIVE 

U.S. 20 

ALTERNATIVE #3: ALTERNATIVE #4: ALTERNATIVE #6: 
4-LANE 

EXPRESSWAY ECONOMIC INDICATORS (a) 

FEASIBILITY WITHOUT 
CORRECTIONVILLE BYPASS 

Net Present Value ($000) (a) 
Internal Rate of Return 
Discounted Benefit/Cost (a) 

FEASIBILITY WITH 
CORRECTIONVILLE BYPASS 

Net Present Value ($000) (a) 
Internal Rate of Return 
Discounted Benefit/Cost (a) 

(a) Discounted at 6% 

SOURCE: Wilbur Smith Associates 
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WITH 
BYPASSES 

($543) 
5.9% 
0.99 

($6,786) 
4.8% 
0.85 

NEW 
TWO-LANE 

$727 
6.1% 
1.01 

($5,516) 
5.3% 
0.92 

($43,384) 
3.7% 
0.75 

($51,635) 
3.4% 
0.71 

17-26 

: 
I 

, . I 

I··-

I 

I 

·~ I 
' I 



! I 

-----------------------------

If the cost of the Correctionville bypass were excluded, but if its benefits 
were to remain, the Alternative #4: New Two-Lane would be economically feasible. 
Deleting the Correctionville bypass from the 4-lane option (Alternative #6), 
however, does little to improve its feasibility. If the benefits of the Correction
ville bypass were deleted, the benefit/cost ratio would likely be ±0.95 for 
Alternative 4. 

ECONOMIC DEVELOPMENT FEASIBILITY RESULTS 

These calculations based on the economic development potential of the possible 
U.S. 20 improvements suggest two things: 

1. In terms of economic value to the State of Iowa, the 4-lane alternative is 
quite infeasible, and it is doubtful that design or other cost savings could 
make it feasible. 

2. In terms of economic value to the State of Iowa, the 2-lane alternatives are 
close to being feasible. It might be possible to find a 2-lane variation 
that is feasible, e.g., elimination of the Correctionville bypass, and 
perhaps some other cost saving measure. 
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Chapter 18 
STUDY RESULTS 

This rather exhaustive study sought to determine whether or not a major invest
ment on the 119 miles of U.S. 20 between Sioux City and Fort Dodge is· "feasible." 
It examined various candidate 2-lane and 4-lane improvement alternatives. Seven 
such candidate improvement alternatives were analyzed in terms of cost and traffic. 
Based on that analysis, three candidate alternatives were selected for more detailed 
economic analysis. 

FIVE TESTS OF FEASIBILITY 

To gauge the feasibility of these alternative investments, five "tests of 
feasibility" were analyzed: 

• Need based on Traffic 
• Engineering and Cost Feasibility 
• Environmental Feasibility 
• Travel Efficiency Feasibility 
• Economic Development Feasibility 

Need Based on Traffic - Both automobile and truck traffic was extensively 
studied. This included not only local traffic that is now in the corridor but also 
long distance traffic on 1-80, 1-90, and other regional highways. Roadside surveys 
were conducted, a traffic model was developed, and surveys were conducted of 
truckers, shippers, and business and agriculture interests in the region. Traffic 
estimates were made for all regional highways, and for U.S. 20, on a 
segment-by-segment basis. 

The resulting traffic forecasts through the year 2010 for the three finalist 
improvement alternatives are presented on Exhibit 18-1. Most State Departments of 
Transportation start planning to widen rural 2-lane highways to 4-lane when existing 
daily volumes reach 5,000 to 6,000 vehicles per day. Exhibit 18-1 indicates that 
Alternative #6: 4-Lane Expressway is estimated to carry 3,21 O to 5,960 vehicles per 
day in the year 201 O on the 2-lane sections if it is built to 4-lane standard. These 
volumes are insufficient to warrant 4-lane expressway consideration at this time, 
based on the traffic criterion. 

The 65 mph freeway (Alternative 7) has greater traffic volumes, but it would 
have to be built entirely on new right-of-way such that its · cost would be prohibi
tive. It would also require freeway standard in Illinois and Nebraska, which 
presently is not contemplated by either state. 
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Exhibit 18-1 

ESTIMATED YEAR 2010 TOTAL DAILY TRAFFIC VOLUMES 

U.S. 20 CORRIDOR 

Two-Lane Alternatives Four-Lane Alternatives 

Sioux City Alt-1 Alt-2 Alt-3 Alt-4 Alt-5 Alt-6 Alt-7 

_________ JJ ,50Q_J.1,?1 () Jl,74()_,_ ___ H.~Q _____ J 2,850 __ J 3,:?QQ_ .. J.4,04() 

······-··---·········_7,57Q J,?_9() ___ 7-,~~-_z.~---=---·8,980_ ·- 9,300 .......... J2,090 

Correctionville 
3,520 

... 3,06Q ______ ~. 100 ____ ~.~Q ....... ~ .• 6~·····-··············· 4,600 ............ 5,070_ ....... J~.:?4() .. 

'::::::: ······-·----·-·-····3,50Q __ ~.?4:Q ~.EJ?Q. - - 4,130 ___ -- - 5,620 .. ___ 5,~ ........ ~.920 

'11L ---~-- 2,090 _ 2,110 ---~'~-- 2,760 3,820 __ 4,2BQ_ 7,150 

Early ( J 8 3,690 3,710 2,070 2,480 ..................... 3,060 _____ 3,340 ],370. 

Rockwell 
City 

·:,!!ii: 9 .... ____ ·-·---·----·-2,920 ..... 2.94<> .. -~,03() ..... 2.370 ........ 2..93() ................ ~.2.JQ .. _ ..... ? .. 1_50 

.... --· . 6,670. 6,690 2,400 g,54Q .. . ~.1 OQ. 3,4Q() . 7,280 

-· 2,880 ___ 2,890 _ 3,640. _ 2,700_____ 3,210 _ . 3,SSO ],480 

...... --··· -- 2,640 ... 2,640 3,200 3,00Q 3,500_ - 3,830 ......... 7,790 

4,830 - 4,830 .. 3, 100 3,760 .............. 4,350 .·4,680 8,650 

3,290 .... 3,300 . 3,39Q .... 3,410 . 3,970 4,29() :f3,23() 

····-··----····· . 4,510 -·· 4,520_ . 4,620 ___ .4.580. 5,220 .... . 5,540.. . 9,720 . 

.. ..-~ .............. 2.500 .. ... 2,510 ........ 2.6.10 ............ 3.760 ....................... 4,210 ................... 4.580 .................. 8.37.0. 

Fort Dodge 
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Engineering and Cost Feasibility - Iowa DOT has already programmed some 
improvements to U.S. 20, e.g., resurfacing, etc. These programmed improvements are 
a "given,· and not analyzed in this study. Capital cost estimates, summarized on 
Exhibit 18-2, were developed for each of the improvement alternatives. 

IMPROVEMENT 
ALTERNATIVE 

1. Base Case 
2. Improved 2-Lane 
3. With Bypasses 
4. New 2-Lane 
5. 4-Lane Arterial 
6. Expressway 
7. Freeway 

Exhibit 18-2 
NET CAPITAL COST(a) 

U.S. 20 Improvement Alternatives 
$Million 

TOTAL) 
COST(b 

$27.38 
39.53 
70.93 
92.78 

184.42 
200.59 
364.47 

NET CAPITAL 
COST (c) 

$0.00 
12.15 
43.55 
65.40 

157.04 
173.21 
337.09 

(a) Capital costs, including engineering and administrative costs. 
(b) Cost of each alternative plus the Base Case cost. 
(c) Incremental cost of each alternative improvement (total cost less Alternative 1 

Base Case cost). This is the cost that is evaluated in this feasibility study. 

SOURCE: Brice, Petrides-Donohue 

Given sufficient funds, any of the alternatives can be constructed from an 
engineering perspective. 

Environmental Feasibility - While this study did not comprise an Environ
mental Impact Statement or even an Environmental Assessment, sufficient . 
environmental review work was done to imply that, in the views of the study, 
Alternatives 1 through 6 are environmentally feasible. This is true as long as care 
is taken in the alignment process to avoid wetlands and other environmentally 
sensitive places. More detailed environmental work would be needed before a final 
determination of environmental impact can be known. 

Travel Efficiency Feasibility - Any of the candidate U.S. 20 improvements 
will lead to safer and more efficient travel. If these travel efficiencies (travel 
time, vehicle operating costs, accidents) are greater (over a 30-year analysis 
period) than the costs, then the project is viewed as feasible from this 
perspective. 

Exhibit 18-3 summarizes the travel efficiency feasibility indicators. 
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Exhibit 18-3 
TRAVEL EFFICIENCY FEASIBILITY 

U.S. 20 

ECONOMIC INDICATORS 

Net Present Value ($Thousand) (a) 
Internal Rate of Return 
Discounted Benefit/Cost (a) 

(a) Discounted at 6% 

SOURCE: Wilbur Smith Associates 

Alternative #3: 
With 

Bypasses 

($16,361) 
2.75% 

.64 

Alternative #4 
New 

Two-Lane 

($21,727) 
3.16% 

.68 

Alternative #6: 
55mph 

Expressway 

($76,710) 
2.12% 

.58 

Since it takes a benefit/cost ratio of 1.0 or greater, a rate of return of 6% or 
greater, and a positive net present value to be judged •feasible,· it is seen that 
none of the alternatives subjected to this test of feasibility can be viewed as 
feasible, from this perspective. Even if the capital costs were 20 percent less, or 
traffic were 20 percent more, or even if other favorable assumptions were made, the 
improvements are still not feasible, from the travel efficiency perspective. 

Therefore, if any of the improvements are to be made, they would have to be 
justified on an economic development basis. 

Economic Development Feasibility - The key issue addressed in this study, 
and the key feasibility test, is whether or not an improved U.S. 20 will generate 
sufficient_ net economic development impacts to warrant the investment. The 
remainder of Chapter 18 deals with this economic development test of feasibility. 

ECONOMIC OBJECTIVE 

One objective of this study is to determine what level of highway investment is 
warranted on U.S. 20. There are economic consequences of either underinvesting or 
overinvesting in the highway corridor. If the State underinvests in the corridor, 
economic development will be inhibited because real and perceived travel costs will 
be greater, competitive position will be retarded, etc. There is therefore an 
economic cost associated with underinvestment in the U.S. 20 corridor. If the State 
overinvests in the corridor, overall efficiency will suffer because those funds 
could have been put to better use elsewhere (put to more efficient use) in the 
State. There is therefore an economic cost associated with overinvestment in the 
U.S. 20 corridor. 

Recognizing these facts, this study seeks to define those highway investments, 
and those levels of investment, that are efficient (neither underinvested nor over
invested). This implies efficient and feasible use of tax dollars. The proper level 
of investment is calculated in terms of travel efficiency and economic development 
benefits, compared with the highway's costs. 
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ECONOMIC BASIS FOR A FEASIBLE HIGHWAY PROJECT 

U.S. 20 is essentially a "tool" used in transporting goods and people from one 
place to another. Investment in improvements to U.S. 20 contributes to economic 
development in that it will lower transportation costs which makes the corridor 
region increasingly attractive to other forms of investment. Such changes may be 
realized in numerous ways, including improved traffic safety, decreases in fuel and 
other vehicle operations costs, increased tourism, attraction of new industry, 
revised logistics or agricultural patterns, and reductions in noise or air pollu
tion. But in the final analysis, all of the direct benefits of U.S. 20, and 
therefore the justification for investing in it, flow from using it for transpor
tation. 

Benefits from a U.S. 20 improvement may not only accrue to persons and 
businesses whose vehicles use the highway. Lower transportation costs may be passed 
on to consumers as lower prices for consumer goods, to workers as higher wages, or 
to owners of businesses and farms as higher net income. Persons may thus benefit 
from an improved U.S. 20 without traveling on it. 

It is important to keep in mind that for any of these benefits to occur, the 
highway investment must either enable significant reductions in transportation costs 
or cause revised perceptions of the area. If the amount of these savings is small 
for each trip, if the number of vehicles using the highway is not sufficiently 
large, or if peoples' perceptions do not change dramatically, the investment will 
not produce benefits that exceed its cost. Highway investment must be based on 
reasonable estimates of traffic volumes they will service, the cost savings 
travelers will experience, and a realistic assessment of revised business practices. 

Investing in a highway improvement that produces benefits which are less than 
the associated costs of the improvement operates counter to economic development. 
The costs will be paid by users and other taxpayers in the form of higher taxes than 
otherwise would be the case, or would be paid in a lost opportunity (an alternative 
highway would not get improved). These higher taxes work against economic growth 
within the taxing jurisdiction because they reduce post-tax return to businesses and 
households, and investment in the "wrong" highway project similarly retards overall 
economic growth. Therefore it is imperative that the highway investment be 
economically feasible; if it is not, it is economically counterproductive. 

THREE FEASIBILITY PERSPECTIVES 

Whether or not the U.S. 20 highway improvements are viewed as "economically 
feasible" depends on one's perspective. 

National Perspective - Any of the alternatives will likely be partially 
funded by the federal government. The federal economic perspective has two issues: 
efficiency, and the ability of the nation to compete. This study analyzed these 
issues in the form of travel efficiency feasibility. 
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State Perspective - The state perspective, as represented by Iowa DOT, is 
that efficiency is important, and so is statewide economic development. The state 
is concerned with the ability of Iowa to be competitive with other states. The 
study examined the highway improvements' economic feasibility from this perspective. 

Corridor Perspective - The people and businesses in proximity to U.S. 20 are 
interested in efficiency but they are also interested in the economic development 
and economic diversification of their region. The study examined the highway 
improvements' economic feasibility from this perspective. 

The study finds that any of the U.S. 20 improvement options will generate 
economic benefits. Over a 30 year period the nine counties near U.S. 20 will 
benefit the most (by $96 to $312 million, depending which improvement option is 
selected). The state and nation are also shown to benefit, according to Exhibit 
18-4. 

Exhibit 18-4 
U.S. 20 ECONOMIC BENEFITS SUMMARY(a) 

($ Million) 

ALT.#3 ALT.#4 ALT.#6 
WITH NEW FOUR-LANE 

THREE PERSPECTIVES BYPASSES TWO-LANE EXPRESSWAY 

National Economy $29.5 $46.9 $104.3 

Iowa Statewide $39.0 $63.1 $129.4 

U.S. 20 Corridor $96.1 $135.3 $312.0 

(a) 30 years of economic benefits, discounted at 6% 
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While the economic benefits of an improved U.S. 20 are considerable, to 
determine whether a U.S. 20 investment is economically feasible, the costs of 
building and operating the highway improvements must be compared with those economic 
benefits. Included in the economic feasibility calculations are all quantifiable 
public sector financial costs attributable to the highway project (cost of planning, 
designing, building and maintaining the road improvements) and all quantifiable 
economic benefits including road user benefits (vehicle operating costs savings, 
value of time savings, accident cost savings) and also including economic 
development benefits (competitive advantage benefits, roadside business benefits, 
logistics, agriculture, etc.). Excluded from the cost-benefit calculations are the 
road improvement implications that cannot reasonably be tabulated in monetary terms. 

The economic development feasibility tests are summarized on Exhibit 18-5. 

Exhibit 18-5 
ECONOMIC FEASIBILITY SUMMARY 

U.S. 20 Corridor Study 

TWO-LANE 

ALT.#3 ALT.#4 
WITH NEW 

FEASIBILITY INDICATORS BYPASSES TWO-LANE 

NATIONAL PERSPECTIVE(&) 

Benefit/Cost .64 .68 
Rate of Return 2.75% 3.16% 
Net Present Value (million) (-•16.4) (-$21 .7) 

'. 

STATE PERSPECTIVE(b) 

Benefit/Cost .85 .92 
Rate of Return 4.8% 5.3% 
Net Present Value (mlllion) (-t&.8) (-$5.5) 

CORRIDOR PERSPECTIVE (cl 

Benefit/Cost 2.10 1.97 
Rats of Retum 18.0% 16.9% 
Net Present Value (million) $50.3 $66.7 

(a) Travel efficiency feasibility 

FOUR-LANE 

ALT.ti& 
FOUR-LANE 
EXPRESSWAY 

. 

.58 
2.12% 

(-$76.7) 

.71 
3.4% 

(-$51.6) 

1.72 
14.5% 
$131.0 

(bl REMI model, economic development impacts statewide in Iowa, including travel 
efficiency benefits. 

(c) REMI model, ec·onomic development impacts on 9-county •Primary Impact Area,• 
including travel efficiency benefits. 

SOURCE: Wilbur Smith Associates 
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Travel Efficiency Feasibility (the National Perspective) - Based on the 
travel efficiency approach to economic feasibility, none of the three improvement 
alternatives are feasible. The benefit/cost ratios are less than 1.0 (.58 to .68), 
the internal rates of return are in the range 2.1% to 3.2%, and the net present 
values are all negative. Therefore, implementation of any of the candidate options 
does not appear economically justified at this time from the travel efficiency 
perspective (excluding economic development impacts). This is because of the 
relatively low traffic volumes estimated to use the highway. 

State Economic Development Feasibility - From the State of Iowa perspective, 
when potential economic development impacts on the State are included, the results 
are more positive but still not feasible. The benefit/ cost ratios are all less than 
1.0 (.71 to .92), the internal rates of return are in the range of 3.4% to 5.3%, and 
the net present values are negative. From the statewide economic feasibility 
perspective, Alternative #4: New Two-Lane, comes the closest to being economically 
feasible because it has the highest benefit/cost ratio (.92), the best rate of 
return (5.3%), and the highest net present value ($-5.5 million). 

Corridor Economic Development Feasibility - From the corridor region's 
perspective, when potential local economic development impacts in the nine county 
corridor area are included, all three improvement alternatives are economically 
feasible. The benefitjcost ratios are all over 1.0 (1.72 to 2.10), . the rates of 
return are in the range of 14.5% to 18.0%, and the net present values are all 
positive. This means that the people, communities and businesses in proximity ·to 
U.S. 20 will benefit and, from their perspective, the improvements are economically 
feasible. From the corridor area's perspective, the 4-lane Expressway is best, 
because the corridor area will be better off by an estimated $312.0 million over the 
30 year analysis period if the 4-lane highway is built. 

While the U.S. 20 improvements are feasible from the corridor perspective, the 
same improvements are not feasible from the State perspective. This is because many 
of the corridor benefits are benefits that shifted from other locations in Iowa. 
Benefits that. merely shift from one location in Iowa to another are "economic 
transfers,• and such transfers are not net impacts from the Statewide perspective. 

STUDY RESULTS: ANALYSES AND COMPARISONS ONLY 

This study identified alternative ways that U.S. 20 between Sioux City and Fort 
Dodge might be improved. It then developed traffic, economic and other statistics 
for each candidate improvement option. The various candidate improvements are 
compared with a Base Case and, implicitly, with each other. 

Based on these statistics and comparisons, the Iowa DOT will make its determina
tion as to what improvements, if any, are warranted on U.S. 20. This study does not 
make that decision, nor does it conclude or recommend a particular course of 
action. Rather, it only presents information which might be useful to Iowa DOT in 
making its decision. 

While this study analyzed the benefits and costs of improving U.S. 20, it must 
be recognized that any U.S. 20 decision must be made within the context of available 
funds and competing uses for those limited funds. 

Study Results 18-8 

i ., i 
I 

! 



APPENDIX 

A. Regional Characteristics 

B. Regional Demographic Forecasts 

C. Environmental Overview 

D. Traffic Forecasts for 65 mph Expressway 

E. Benefit/Cost Calculations 



Appendix A 
REGIONAL CHARACTERISTICS 

The purpose of significantly improving U.S. 20 would be to enable it to serve 
the travel needs and economic needs of people and businesses that would use it and 
depend on it. In order to more fully understand the potential relationship between 
the region and the highway, and to serve as a basis for the traffic analyses, the 
region served by U.S. 20 was reviewed. 

There are many different regions and regional definitions that could be 
construed as being served by an improved U.S. 20. All of these different regions 
were reviewed, for a variety of uses. 

• Six-State "Multi-State" Region - A significantly improved U.S. 20 would, 
to an extent, be used by autos and trucks traveling through a number of 
states. Therefore, the socio-economic base and travel needs of a six-state 
region were identified. 

• 38-County Northwest Iowa Region - To gain an understanding of travel 
needs in Northwest Iowa, a 38-county region of the State was reviewed. 

• Nine-County Primary Impact Area - The area that would benefit the most 
within Iowa are the nine Iowa counties in proximity to the Sioux City to 
Fort Dodge improvement section. 

• Multi-State Sioux City MSA - The Sioux City metropolitan area comprises 
portions of three states. Therefore, this region was also analyzed for 
traffic purposes. 

SIX-STATE MUL Tl-STATE REGION CHARACTERISTICS 

One element of this study was to investigate U.S. 20 as a regional highway 
serving the upper midwest. Exhibit A-1 illustrates the potential concept of U.S. 20 
as a regional highway. The states involved in the region include Illinois, Iowa, 
Minnesota, Nebraska, South Dakota, and Wisconsin. As a part of this investigation, 
socioeconomic characteristics of states and portions of states that could be served 
by such a regional U.S. 20 highway were reviewed, and used in the traffic and the 
feasibility assessments. To assist in the traffic and economic forecasts, the 
population and employment characteristics of the six states were reviewed. 

Six-State Population - In 1990, the six-state region had a total population of 
25,748,614. The majority of the population in the region is located in the eastern 
states of Illinois and Wisconsin (63.4 percent) and the larger cities within the 
entire region. The western portion of the region is primarily rural. Exhibit A-2 
illustrates the geographical variations of population density throughout the region. 

( 

From 1980 to 1990, the six-state region observed a population increase of 
365, 172 (1.44 percent). While the regional increase is less than the national 
increase of 9.81 percent, some areas within the region have experienced larger 

Regional Characteristics A-1 



Minnesota 

South Dakota 

Wisconsin 

Iowa 

80 

1u.s. 20 MUL Tl-STATE CONTEXT I 
Exhibit A-1 



Exhibit A-2 

0 to 25 persons/mile 

25 to 50 persons/mile 

60 to 100 persons/mile 

Greater than 100 persons/mile 

POPULATION DENSITY 
1990 



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

increases in population. Exhibit A-3 indicates that only the State of Iowa had an 
overall decrease in population. Minnesota experienced the largest increase, with 
Wisconsin next; however, all six states were below the national average. The indivi
dual areas gaining in population were primarily the larger cities. Exhibit A-4 
indicates that areas around Chicago, Minneapolis, Des Moines, and other major cities 
received the majority of the region's population increase. 

1980 

Illinois 11,427,429 
Iowa 2,913,808 
Minnesota 4,075,970 
Nebraska 1,569,825 
South Dakota 690,768 
Wisconsin 4.705.642 

Region Total 25,383,442 

Nation 226,542, 732 

---------------------------------

Exhibit A-3 
REGIONAL POPULATION 

1990 Difference 

11,430,602 3,173 
2,n6,755 (137,053) 
4,375,099 299,129 
1,578,385 8,560 

696,004 5,236 
4.891,769 186. 127 

25,748,614 365,172 

248, 759,873 22,217,141 

SOURCE: U.S. Census Bureau 

Percent Change 
1980-1990 

0.03% 
-4.70% 
7.34% 
0.55% 
0.76% 
3.96% 

1.44% 

9.81% 

Six-State Employment - In the same fashion as the nation as a whole, employ
ment in the region has grown at a much faster rate than population over the past two 
decades. This trend has occurred because of the large number of women who have 
entered the work force, as well as the growth in the service sector employment. In 
1990, total employment in the six-state region was 12,953,430, an increase of over 2 
million employees from 1980. All six states in the region had increases in 
employment. Similar to population, Minnesota and Wisconsin experienced the largest 
percentage increases, with 33.1 percent and 24.5 percent respectively. Employment 
figures for the entire six-state region are summarized on Exhibit A-5. 

STATE AND SUBAREA CHARACTERISTICS 

For analysis purposes the area served by the U.S. 20 study section (Sioux City -
Fort Dodge) is subdivided into three geographic areas: 

• 38-County region 
• 9-County primary impact area 
• 3-County Sioux City MSA 

38-County Northwest Iowa Region - This region comprises Northwest Iowa and 
includes all Iowa counties north of 1-80 and most of 1-35, as depicted on Exhibit 
A-6. 
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Exhibit A-5 
SIX-STATE REGIONAL EMPLOYMENT 

1980 1990 Increase 

Illinois 5,071,240 5,593,950 522,710 
Iowa 1,270,810 1,519,020 248,210 
Minnesota 1,667,270 2,218,590 551,320 
Nebraska 706,970 868,080 161,110 
South Dakota 297,600 349,150 51,550 
Wisconsin 1.931.490 2.404.640 473.150 

Region Total 10,945,380 12,953,430 2,008,050 

Nation 1127256, 710 137,760,470 25,503,760 

SOURCE: Woods and Poole Economics. 

Percent Change 
1980-1990 

10.31% 
19.53% 
33.07% 
22.79% 
17.32% 
24.50% 

18.35% 

22.72% 

9-Countv Primarv Impact Area - This study analyzed and estimated the highway 
improvement's impacts on the 9 counties in proximity to the highway project. These 
are depicted on Exhibit A-7. 

3-State Sioux City MSA - Portions of three states comprise the Sioux City 
"Urban Area." These comprise portions of three counties: Woodbury County, Iowa; 
Union County, South Dakota; and Dakota County, Nebraska. 

Population, employment and retail sales are all significant indicators of a 
county's or region's growth or decline. Both population and employment reflect the 
flow of economic activity because industries usually emerge in or relocate to 
growing areas; and people migrate, in part, for job opportunities. Furthermore, 
population growth for people of working age (generally 20 to 64) depends on economic 
conditions. Retail sales data is also helpful in explaining employment and 
population changes as well as the "health" of the counties within the impact area 
and region. Counties with robust retail sectors usually are experiencing growth in 
the number of retail firms and/or a stability or growth in the real sales per firm 
(real sales mean total sales adjusted for inflation). Counties with declining 
retail sales are usually experiencing the opposite trends. 

Population - This population analysis includes a brief description of total 
population and such trends as migration, age breakdown and urban/rural population 
patterns. 
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Total Population - Iowa's total population was 2,825,041 in 1970, 2,913,808 in 
1-980 and 2,776,755 in 1990. The state's population increased by 3.1 percent between 
1970 and 1980. A 4. 7 percent loss in population occurred between 1980 and 1990 
(Exhibit A-8). The 38-county region followed the state trend, experiencing a 1.8 
percent population increase between 1970 and 1980 and a 3.0 percent decline between 
1980 and 1990. 

ExhibitA-8 
U.S. 20 AREA POPULATION CHANGES 

RESIDENT POPULATION PERCENT CHANGE 
COUNTY 1970 1980 1990 1970-80 1980-90 

Buena Vista 20,693 20,774 19,965 0.4 -3.9 
Calhoun 14,292 13,542 11,508 -5.2 -15.0 
Cherokee 17,269 16,238 14,098 -6.0 -13.2 
Ida 9,283 8,908 8,365 -4.0 -6.1 
Plymouth 24,322 24,743 23,388 1.7 -5.5 
Pocohontas 12,793 11,369 9,525 -11.1 -16.2 
Sac 15,573 14, 118 12,324 -9.3 -12.7 
Webster 48,391 45,953 40,342 -5.0 -12.2 
Woodbury 103,052 100,884 98,276 -2.1 -2.6 

9-County Primary 
Impact Area Total 265,668 256,529 237,791 -3.4 -7.3 

38-County 
Region Total 1,082,386 1,101,396 1,068,463 1.8 -3.0 

State Total 2,825,041 2,913,808 2,776,755 3.1 -4.7 

-------------------------------------
SOURCE: U.S. Bureau of the Census 

The 9-county primary impact area did not follow the state or 38-county region 
trend. The area experienced a population loss of 3.4 percent between 1970 and 1980 
and a 7.3 percent decline between 1980 and 1990. Approximately 8.8 percent of the 
total population of Iowa lived in the 9-county impact area in 1980 and decreased 
slightly to 8.6 percent in 1990. The counties that suffered the most drastic 
-population loss in the 9-county area during the 1980's were Pocahontas (16.2 
percent) and Calhoun (15.0 percent). Buena Vista and Woodbury Counties had the 
smallest population losses of 3.9 and 2.6 percent, respectively. 

Between 1980 and 1990, the population loss for the state was greatest in rural 
Iowa areas like the 9-county primary impact area, where mechanization of agriculture 
was occurring and where a severe recession in the agricultural industry was being 
experienced. This combination carried with it a corresponding loss of jobs. People 
who lost jobs in agriculture were often unable to find employment in other sectors, 
and therefore had to migrate out of the area to find work. 
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Of the 10 towns and cities located on U.S. Highway 20 within the corridor study 
area, all but Lawton, Moville and the Sioux City MSA lost population between 1980 
and 1990 (Exhibit A-9). These three places increased due to the strength of the 
Sioux City MSA economy. For example, people can live in Lawton or Moville and work 
in Sioux City. 

ExhlbltA-9 
POPULATION OF TOWNS AND CITIES LOCATED ALONG U.S. 20 

RESIDENT POPULATION PERCENT CHANGE 
CITY 1970 1980 1990 1970-80 1980-90 

Sioux City, MSA 122,512 123,686 125,207 1.0 1.2 
Sioux City, Iowa 85,925 82,003 80,505 -4.6 -1.8 
Lawton 406 447 482 10.1 -7.8 
Moville 1,198 1,273 1,306 6.3 2.6 
Correctionville 870 935 897 7.5 -4.1 
Early 727 670 649 -7.8 -3.1 
Sac City 3,268 3,000 2,492 -8.2 -16.9 
Lytton 378 377 320 -0.3 -15.1 
Rockwell City 2,396 2,276 1,981 -5.0 -13.0 
Moorland 269 257 209 -4.5 -18.7 
Fort Dodge 31,263 29,423 25,894 -5.9 -12.0 

SOURCE: Census Services, Iowa State University, Ames, Iowa. Population of 
Incorporated Places, 1850-1990. 

Population and employment trends for the three-county Sioux City MSA are 
presented on Exhibit A-10. The statistics suggest that, while the Iowa portion 
(Woodbury County) has lost population, its employment continues to increase. This 
is because the population growth is occurring in South Dakota and Nebraska. All 
three counties would benefit from an improved U.S. 20. 

Migration Population change is attributable to three factors: births, 
deaths and migration. Net migration is the movement of people in or out of the area 
after the natural changes (births minus deaths) have been considered (Exhibit 
A-11). Between 1970 and 1980, the State of Iowa experienced a net out-migration of 
61,985 people. Since then, 275, 188 people migrated out of the state. Net migration 
out of the 9-county primary impact area was 21,402 between 1970 and 1980 and 29,047 
between 1980 and 1990. 

0 

Age Breakdown - Since 1970, the State of Iowa has continued to experience a 
decline in the 0-19 year old population (Exhibit A-12). Between 1970 and 1980, the 
state experienced a loss of 13.2 percent of the population within that age bracket, 
and between 1980 and 1990 a 14.3 percent decline in this age group. The primary 
impact area, as well as the 38-county region, experienced slightly greater declines 
for this age group between 1970 and 1980 and comparable losses between 1980 and 
1990. 
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I Exhibit A-10 
SIOUX CITY METROPOLITAN STATISTICAL 

AREA (MSA) TOTAL NONFARM EMPLOYMENT AND POPULATION 

POPULATION %CHANGE 
COUNTY 1970 1980 1990 1980-1990 

Dakota, Nebraska 9,817 11,864 16,742 41.1 
Woodbury, Iowa 103,052 100,884 98,276 -2.6 
Union, South Dakota 9,643 10.938 10.189 -6.9 
Total Sioux City, MSA 122,512 123,686 125,207 1.2 

NON-FARM EMPLOYMENT {All Industries) 
Dakota, Nebraska N/A 7,350 11,835 61.0 
Woodbury, Iowa N/A 41,750 43,865 5.1 
Union, South Dakota 1.932 2.905 3.741 28.8 
Total Sioux City, MSA N/A 52,005 59,441 14.3 

N/ A = Not currently available 

SOURCES: 
1. Nebraska Department of Labor, Labor Market Information, Lincoln, Nebraska. 
2. South Dakota Department of Labor, Labor Market Information Center, Aberdeen, 

South Dakota. 
3. Iowa Department of Employment Services Urban Market Information Unit Labor 

Force, Summary Annual Averages 1978-1987 and 1988-1990. 

By observing the relative size of the next oldest population grouping, it 
becomes obvious that there is a net out migration, because the 20 to 64 year old 
segment of the population also experienced losses. Between 1980 and 1990, there was 
a decrease in the number of 20-64 year olds for the state, the primary impact area 
and the 38-county region. The 38-county region and the state had slight decreases 
of 1.0 and 2.6 percent, respectively. The 9-county primary impact area, on the 
other hand, realized a much greater decline of 6.9 percent for this same time 
period. Four of the 9 counties -- Calhoun, Pocahontas, Sac and Webster -- exceeded 
the 9-county total decline with individual declines ranging from 17 .2 percent 
(Calhoun County) to 12.2 percent (Webster County). 

Overall, the State of Iowa experienced a 9 percent increase in the 65 years and 
older age group between 1980 and 1990. The primary impact area and the 38-county 
region experienced similar increases of 9.8 and 6.5 percent, respectively. Of the 9-

. counties, only Calhoun, Pocahontas and Cherokee realized a slight loss in this age 
group. The remaining 6 counties followed the increasing trend of the state and the 
38-county region, confirming the belief that Iowa's population is aging more rapidly 
than the U.S. population. 

Regional Characteristics 



Exhibit A-11 
PRIMARY IMPACT AREA 

POPULATION TRENDS 1970-1990 

POPULATION ACTUAL ACTUAL NATURAL CHANGE COUNTY YEAR POPULATION CHANGE BIRTHS DEATHS (BIRTHS-DEATHS} NET MIGRATIQN 
Buena Vista 1970/1980 20,693 /20, 77 4 81 2,901 2,251 650 (569) 1980/1990 20, 774/19,965 (809) 2,962 2,318 644 (1,453 
Calhoun 1970/1980 14,292/13,542 (750) 1,750 1,835 (85J (1~m1 1980/1990 13,542/11,508 (2,034 1,488 1,740 (252 

Cherokee 1970/1980 17,269/16,238 p.031) 2,350 1,770 580 p.611) 1980/1990 16,238/14,098 2,140 2,034 1,705 329 2,469 
Ida 1970/1980 9,283/8,908 

p15J 1,241 1,143 98 l473l 1980/1990 8,908/8,365 543 1,314 1,060 254 797 
Plymouth 1970/1980 24,322/24,743 421 3,760 2,331 1,429 p.000) 1980/1990 24, 743/23,388 (1,355) 3,701 2,314 1,387 2,742 
Pocahontas 1970/1980 12, 793/11,369 p.424) 1,533 1,483 50 p.474) 1980/1990 11,369/9,525 1,844 1,375 1,389 (14) 1,830 
Sac 1970/1980 15,573/14, 118 p.455) 2,005 1,792 213 P·668J 1980/1990 14, 118/12,324 1,794 1,694 1,743 (49) 1,745 
Webster 1970/1980 48,391 /45,953 {2,438) 6,820 4,838 1,982 l4,420) 1980/1990 45,953/40,342 5,611 6,301 4,748 1,553 7,164 
Woodbury 1970/1980 103,052/100,884 l2, 168) 17,544 10,198 7,346 l9,514J 1980/1990 100,884/98,276 2,608 16, 106 9,649 6,457 9,065 

9-Coun% Primary 1970/1980 265,668/256,529 (9, 139) 39,904 27,641 12,263 f21,402J Impact rea Total 1980/1990 256,529/237' 791 (18,738 36,975 26,666 10,309 29,047 

State Total 1970/1980 2,825,041 /2,913,808 88,767 432,055 281,303 150,752 (61,985) 1980/1990 2,913,808/2, 776, 755 (137,053) 407,891 269,756 138,135 (275,188 

----------------------------------
* Net Migration = Population change minus natural change. 

( ) = Loss or negative number 

SOURCES: U.S. Deoartment of Commerce. Bureau of the Census. Calculations by State Data Center of Iowa. Population of Iowa 

Counties: 1980 and 1990. Iowa Development Commission. 1986 Statistical Profile of Iowa. Population and Land Area of 

Counties; 1970- 1980, p. 72-73. Census Services. Department of Sociology, Iowa State University. 1990 Census Data 

for the State of Iowa from Summary Tape File 1A. Iowa Deoartment of Public Health, Statistical Services, Des 
Moines, Iowa; 1970-1990. 1990 population from 1990 Census. 

Iowa Department of Economic Development, 1991 Statistical Profile of Iowa. 

* 



0-19 YEARS QF AGE 

1970 1980 1990 

Buena Vista 7,660 6,330 6,050 

Calhoun 5,060 3,980 3,110 

Cherokee 6,630 5,060 3,810 

Ida 3,310 2,680 2,410 

Plymouth 9,910 8,500 7,420 

Pocahontas 4,910 3,510 2,560 

Sac 5,710 4,210 3,390 

Webster 19,050 14,660 11,440 

Woodbury 39,680 32,940 29,320 

9-County Impact 
Area Total 101,920 81,870 69,510 

38-County 
Region Total 411,770 347,930 304,980 

State Total 1,081,520 938,030 803,660 

--------------------------------

Exhibit A-12 

TOTAL POPULATION AGE BREAKDOWN 

1970-1990 

20-64 YEARS OF AGE 
%CHANGE 

1980-90 1970 1980 1990 

-4.4 10,040 11,050 10,300 

-21.9 6,750 6,880 5,700 

-24.7 8,310 8,620 7,700 

-10.1 4,500 4,610 4,240 

-12.7 11,450 12,700 12,030 

-27.1 5,880 5,730 4,900 

. -19.5 7,350 7,210 6,170 

-22.0 23,260 24,440 21,470 

-11.0 50,790 54,530 53,950 

-15.1 128,330 135,770 126,460 

-12.3 536,620 602,570 596,460 

-14.3 1,399,550 1,586, 170 1,544,390 

65+ YEARS QF AGE 
%CHANGE %CHANGE 

1980-90 1970 1980 1990 1980-90 

-6.8 3,060 3,400 3,590 5.6 

-17.2 2,450 2,670 2,660 -0.4 

-10.7 2,340 2,550 2,540 -0.4 

-8.0 1,460 1,630 1,700 4.3 

-5.3 2,970 3,580 3,920 9.5 

-14.5 2,000 2,100 2,030 -3.3 

-14.4 2,520 2,670 2,730 2.2 

-12.2 6,040 6,760 7,310 8.1 

-1.1 12,860 13,470 14,890 10.5 

-6.9 35,700 38,830 41,370 6.5 

-1.0 135,750 150,840 165,640 9.8 

-2.6 349,700 388,990 423,910 9.0 

SOURCE: Historical Data 1970-1988 from U.S. Department of Commerce. Projected Data 1989+; Woods and Poole, 1991. 1990 data from U.S. Census. 



The main reason for the decreases in both the 0-19 and 20-64 year age groups is 
out-migration due to the economic downturn in the 1980s. The 0-19 year old age group 
experienced substantially larger decreases because most of the people in this age 
bracket are children of families whose parents moved. Also, 7 of the counties in 
this study area have greater than 50 percent of their population living in a rural 
setting (Exhibit A-13). A large percentage of this population is represented by 
farmers. The agricultural recessions of the early 1980s negatively impacted the 
rural agricultural communities in the area, causing significant increases in out
migration and population decline. It is also believed that a majority of out-migra
tion comprises young high school and college graduates who cannot find employment 
(particularly · professional) within the area and. region, as well as middle-aged 
farmers who are leaving farming and cannot find other employment within the area. 
Today, fewer young people are attracted to farming as a career. Thus, most of the 
existing farmers are older and not having as many children. 

Urban/Rural - In 1970, 57.2 percent of the state's population lived in an 
urban setting (cities or towns of 2,500 people or more). In 1980, this increased 
slightly to 58.6 percent and further increased in 1990 to approximately 59.6 per
cent. Overall, the 38-county region experienced this same shift from rural to urban 
population between 1970 and 1990, with the exception of 4 counties. The total popula
tion residing in the 9-county primary impact area became slightly more urban between 
1980 and 1990. In 1990, 55.7 percent lived in urban areas compared with 54.2 percent 
in 1980. These percentages are deceiving because they are dominated by the Fort 
Dodge (Webster County) and Sioux City (Woodbury County) urban area populations.- In 
fact, 7 of the 9 counties have maintained a larger rural than urban population since 
1970. Webster and Woodbury are the only 2 counties that have had greater than 50 
percent of their population living in urban areas since 1970. · Overall, the state, 
the 38-county region and the 9-county primary impact area currently have over 50 
percent of their total population living in an urban setting. 

Employment - Over the past two decades, Iowa's fortunes have changed many 
times. As agricultural prices rose and manufacturing employment expanded in the 
1970s, the employment and economic security of Iowans increased. With the 1981-82 
agricultural recession, economic security declined and the state lost jobs and 
population. The State of Iowa now appears ready for slow but steady employment 
growth. An indication of this reversal, although slight, is already apparent 
(Exhibit A-14). 

Total Non-Farm Employment - Between 1985 and 1990, Iowa gained 149,900 jobs, 
which represents a 14 percent increase in total state employment. The 9-county 
primary impact area and the 38-county region experienced similar trends, realizing 
increases of 11.5 and 14.9 percent, respectively. Cherokee was the only county 
within the 9-county impact area that lost total employment (1.9 percent) between 
1985 and 1990. Ida, Plymouth, Woodbury and Pocahontas realized the greatest total 
employment growth between 1985 and 1990. This employment growth is mostly the 
result of local efforts that have helped to stabilize the economy by offering a 
greater choice of job opportunities. 

Manufacturing Employment - Manufacturing includes establishments engaged in 
the mechanical or chemical transformation of materials or substances into new 
products. Included in manufacturing are establishments engaged in assembling 
component parts not associated with structures and in blending materials such as 
lubricating oils or liquor. 
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1970 POPULATION 

TQTAL URBAN RURAL 

Buena Vista 20,693 8,591 12,102 

Calhoun 14,292 0 14,292 

Cherokee 17,269 7,272 9,997 

Ida 9,283 0 9,190 

Plymouth 24,322 8,159 16, 153 

Pocahontas 12,793 0 12,793 

Sac 15,573 3,268 12,305 

Webster 48,391 31,263 17,128 

Woodbury 103,052 87,157 15,895 

9-County Primary 
Impact Area Total 265,668 145,710 119,855 

38-County 
Region Total 1,082,386 628,921 455,423 

State Total 2,825,041 1,616,405 1,207,971 

---------------------------------------

Exhibit A-13 

URBAN/RURAL POPULATION 

(Urban Places With 2,500 or more population) 

1970-1990 

1980 POPULATION 
PERCENT PERCENT 
URBAN TOTAL URBAN RURAL URBAN 

41.5 20,774 8,814 11,960 42.4 

0 13,542 0 13,542 0 

42.1 16,238 7,004 9,234 43.1 

0 8,908 0 8,908 0 

33.5 24,743 8,853 15,890 35.8 

0 11,369 0 11,369 0 

21.0 14, 118 3,000 11,118 21.2 

64.6 45,953 29,423 16,530 64.0 

84.6 100,884 82,003 18,881 81.3 

54.8 256,529 139,097 117,432 54.2 

58.1 1, 101,396 661,698 439,338 60.0 

57.2 2,913,808 1, 708,232 1,205,576 58.6 

Note: Data may not add to totals shown because of Independent rounding. 

SOURCE: Iowa Department of Economic Development, 1987-1988 Statistical Profile of Iowa 

1990 PQPULATIQN 

TQTAL URBAN RURAL 

19,965 8,769 11,196 

11,508 0 11,508 

14,098 6,026 8,072 

8,365 0 8,365 

23,388 8,454 14,934 

9,525 0 9,525 

12,324 0 12,324 

40,342 25,894 14,448 

98,276 83,277 14,999 

237,791 132,420 105,371 

1,068,463 670,322 398,141 

2, 776, 755 1,655,095 1,121,660 

Census Services, Iowa State University, Ames, Iowa. Population of Iowa's Incorporated Places, 1985-1990. 1990 Census. 

PERCENT 
URBAN 

43.9 
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Exhibit A-14 
TOTAL EMPLOYMENT IN REGION 

1978 - 1990 

PERCENT 
EMPLOYED PERSONS CHANGE 

1978 1985 1990 1985-90 

Buena Vista 6,930 1,no 8,060 3.7 

Calhoun 2,970 2,960 3,230 9.1 

Cherokee 5,550 5,260 5,160 -1.9 

Ida 2,540 2,440 3,120 27.9 

Plymouth 6,210 6,270 7,420 18.3 

Pocahontas 2,940 2,660 3,030 13.9 

Sac 3,780 2,920 3,140 7.5 

Webster 19,540 16,870 17,660 4.7 

Woodbury* 51,600 48,400 55,700 15.1 

9-County Primary 

Impact Area Total 102,060 95,550 106,520 11.5 

38-County Region Total 459,744 455,430 532,170 14.9 

State Total 1, 119,200 · 1,074,200 1,224,100 14.0 

* Sioux City MSA (Metropolitan Statistical Area) includes Woodbury County, 
Iowa, and Dakota County, Nebraska. 

SOURCE: Iowa Department of Employment Services Labor Force, Summary Annual 
Averages 1978-1987 and 1988-1990. 
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According to the Iowa Department of Employment Services, manufacturing employ
ment in Iowa has steadily increased since 1985 (Exhibit A-15). Between 1985 and 
1990, state manufacturing jobs have increased by approximately 15.2 percent. The 
9-county primary impact area and the 38-county region have experienced similar 
trends. Since 1985, total manufacturing employment has increased approximately 13.7 
and 11.3 percent, respectively. 

Of the 9 primary counties, only Cherokee and Sac counties experienced a decrease 
in manufacturing employment between 1985 and 1990. Lear-Siegler (agricultural
related manufacturing) located in Sac City closed its plant in 1983. This closure 
subsequently affected the nonbasic local employers, causing a ripple effect to occur 
which severely drained the area's employment base. , 

The increases in manufacturing employment in the primary impact area are · 
attributed to two factors: existing firm expansion and diversification. Some of 
the more significant increases in manufacturing employment have occurred in 
Plymouth, Pocahontas and Ida Counties. In particular, the town of LeMars in 
Plymouth County is the home of several firms, such as Wells Dairy, Inc. (dairy 
products), and Harker's, Inc. (meat packing plant), that have steadily expanded 
their facilities and/or diversified their product lines since 1985. 

Several firms in Pocahontas County that produce air and hydraulic cylinders, 
such as Gold Star Manufacturing, Positech Corporation and Iowa Industrial 
Hydraulics, have also realized steady growth during the last 5 to 7 years and have 
hence increased employment. Gomaco Corporation and Midwest Industries, Inc., both 
located in Ida Grove are almost solely responsible for the increases in manufac
turing employment in Ida County since 1985. Both of these firms produce fabricated 
metal products and machinery and are thriving. 

The Sioux City MSA (Metropolitan Statistical Area), which includes Woodbury 
County, Iowa; Dakota County, Nebraska; and Union County, South Dakota, is the 
location of many small manufacturing firms that have realized incremental growth/ 
expansion since 1985. Much of the growth and expansion is due, in part, to local 
loans, additional grants and cash injections toward working capital offered by the 
Chamber of Commerce, IPS (utility company) and the city. Some of the firms that 
have benefited from these growth incentives are listed below and have added anywhere 
from 8 to 800 people since 1985. 

• Gateway 2000 (IBM compatible computers), North Sioux City, South Dakota 

• McCraker Concrete Pipe Machinery (concrete pipe and construction machinery 
manufacturers), Sioux City, Iowa 

• Metal Specialists (metal work), Sioux City, Iowa 

• Missouri Valley Steel (fabricated structural steel), Sioux City, Iowa 

• John Morrell (meat packing/processing), Sioux City, Iowa 

• Diosymth, Inc. (medumals and botanicals), Sioux City, Iowa 
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Manufacturing Jobs 

1978 1985 1990 

Buena Vista 1,150 1,610 1,630 

Calhoun 260 260 300 

Cherokee 1,010 1,260 1,200 

Ida 430 540 910 

Plymouth 700 1,030 1,520 

Pocahontas 490 390 650 

Sac 640 240 230 

Webster 4,580 2,660 2,790 

Woodbury * 9,800 9,800 11,000 

9-Coun% Primary 
lmfalct rea . 
To al 19,060 17,790 20,230 

38-County 
Region Total 79,780 71,390 79,480 

State Total 252,500 204,700 235,800 

-------------------------------------------------

Exhibit A-15 

AREA MANUFACTURING, AGRICULTURE 

AND WHOLESALE TRADE EMPLOYMENT 

(ANNUAL AVERAGE) 

* Agriculture Jobs 
%Chanae %Change 

1985- 0 1978 1985 1989 1985-89 

1.2 1,690 1,575 1,460 -7.3 

15.4 1,534 1,394 1,292 -7.3 

-4.8 1,661 1,535 1,422 -7.4 

68.5 1,301 1,079 996 -7.7 

47.6 2,859 2,419 2,246 -7.2 

66.7 1,520 1,332 1,236 -7.2 

-4.2 1,648 1,577 1,458 -7.5 

4.9 2,005 1,810 1,685 -6.9 

12.2 2,274 1,942 1,799 -7.4 

13.7 16,492 14,663 13,594 -7.3 

11.3 48,989 42,339 39,218 -7.4 

15.2 167,997 149,295 138,215 -7.4 

Wholesale Trade Jobs 

1978 1985 1990 
%Chan~e 

1985- 0 

750 600 610 1.7 

380 290 280 -3.4 

280 260 240 -7.7 

210 220 220 0 

510 380 450 18.4 

400 410 450 9.8 

420 370 390 5.4 

1,250 1,080 1, 110 2.8 

3,500 3,000 3,300 10.0 

7,700 6,610 7,050 6.7 

36,100 35,540 37,820 6.4 

75,900 72,400 75,800 4.7 

SOURCE: Iowa De~rtment of Employment Services, Labor Market Information Unit. Labor Force Summary Annual Averages, 1978-1987. Bench Mark Month -
March, 989. 

Iowa De.J;rtm_ent of Employment Services, Labor Market lnfonnatlon Unit. Labor Force Summary Annual Averages, 1988-1990. Bench Mark Month -
March, 990. 

* Rural Data Project, Department of Economics, Iowa State University, Ames, Iowa. Based on Bureau of Economic Analysis Data. 

Notes: After 1982, Iowa Department of Employment Services, combined data Into o.es Moines SMSA which includes Polk, Warren and Dallas Counties. 



Some of the new manufacturers in the Sioux City MSA include: 

• GVK Cabinets (kitchen cabinet manufacturers) 

• Wis-Pak (plastic bottle manufacturers) 

• Speciality Processors and Curley Ribs (both specialize in custom cutting and 
packaging of meats) 

Many of these firms produce "value added" products. Value added means that the 
product requires a number of processors to achieve an end product, hence more people 
are involved, which equates to more jobs. In addition, Con Agra in 1989 opened a 
new oat milling plant in South Sioux City, Nebraska, and ships most of its processed 
oat products by truck. Other significant manufacturing firms that have expanded or 
relocated in the Sioux City MSA are: 

• Beef Products, Inc., headquartered in South Sioux City (Dakota Dunes, 
Nebraska) and the processing plant is in North Sioux City, Nebraska 

• lman's (pet food), South Sioux City, Nebraska 

11 Prince Manufacturing (hydraulic engineering), North Sioux City, South 
Dakota. 

The Fort Dodge area (Webster County) has an economic range, which extends into 
Hamilton and Wright Counties. The area has many manufacturing firms that have also 
expanded or diversified since the early 1980s when Hormel closed its plant and the 
farm economy collapsed. For example, firms such as Fort Dodge Laboratories 
(pharmaceutical preparation) and Carnation Company (pet food production) have 
expanded their facilities and increased employment since 1985. 

Manufacturing employment in Cherokee County has been helped by two companies -
HyVee Foods and Wilson Foods Corporation, both located in Cherokee City. HyVee 
Foods, Inc., owns a major food warehousing facility and is planning to further 
expand this operation in the near future. HyVee has been recently identified as 
Iowa's largest private employer. Wilson Foods is a meat-packing plant that has 
recently shifted to a meat-processing plant. 

Since 1982, when IBP (Iowa Beef Processors) opened a plant in Storm Lake, 
manufacturing employment has been steadily increasing. The opening and/or 
expansions of other, smaller manufacturing firms in the area have also contributed 
to this increase. 

Agriculture Employment - Agriculture includes farm establishments engaged in 
the production of crops and livestock. Overall, the State of Iowa experienced a 
17.7 percent loss in agriculture employment between 1978 and 1989 and a 7.4 percent 
loss between 1985 and 1990. A similar trend is reflected in both the 9-county 
primary impact area and 38-county region. Within the past few years, many farmers 
have ceased operations; and few, if any, job opportunities were available to absorb 
them within the surrounding urban centers. Therefore, those leaving the farms have 
migrated to other Iowa urban centers or out-of-state, The poultry industry, however, 
is thriving in Wright County (part of the Fort Dodge economic area). This growth is 
predicted to continue. 
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Wholesale Trade Employment - Wholesale trade includes establishments primarily 
engaged in selling merchandise to retailers or to industrial, commercial, institu
tional, farm, construction, contractors or professional business users or to other 
wholesalers or brokers. The State of Iowa experienced a 4.7 percent decline in 
wholesale trade employment between 1978-1985 and almost completely recovered that 
loss between 1985-1990. The 9-county primary impact area followed a similar trend, 
and the 38-county region not only recovered but had an increase in the number of 
people employed by wholesale trade establishments. 

Seven of the 9 counties within the impact area have experienced increases in 
wholesale employment between 1985 and 1990, indicating the area is beginning to 
recover from an earlier declining trend in this employment sector. Between 1978 and 
1985, 7 of the 9 counties experienced a decline in wholesale employment. 
Contributing to this decrease in wholesale trade was the closing of farm implement 
dealerships due to the slow growth in farm equipment sales and production, 
especially around 1985. Calhoun and Cherokee Counties have continued to experience 
steady losses in wholesale employment since 1970. 

Two of the 9-counties, Woodbury and Plymouth, experienced the greatest increases 
in wholesale trade employment between 1985 and 1990. Woodbury's wholesale trade 
employment growth is related to the increased growth in meat packaging and 
processing as well as the growth in pet food products. The City of Le Mars in 
Plymouth County has experienced similar spinoffs from comparable manufacturing 
businesses. 

Retail Sales - Retail sales includes establishments engaged in selling 
merchandise for personal or household consumption and rendering services incidental 
to the sale of goods. Buying goods for resale to the consumer is a characteristic 
of retail trade establishments. The retail sales in Exhibit A-16 are at 1980 price 
levels (constant dollars). 

Retail sales for the years 1980-1990 for the state, the 9~county primary impact 
area and the 38-county region are tracked based on fiscal years that run from April 
1 through March 31. The number of firms, the sales per firm, total sales and a pull 
factor, which measures the vitality of the county's retail sector, are all discussed 
in this section. The number of firms (businesses) identified represent the average 
number of businesses with sales tax permits that were . operating in 1980 and 1990. 
Constant dollar sales are used instead of current dollar sales. Constant dollar 
sales · are current dollar sales that are adjusted for price inflation and represent 
the real changes in terms of 1980 dollars. The original consumer price index for 
urban wage earners is used as a deflater. . The base year for inflation adjustments 
is 1980. Therefore, the bottom line (the constant dollar line) is the most useful 

· in determining a county's trends since it represents the real change in terms of 
1980 dollars. · 

Total Retail Sales - The State of Iowa experienced a decline in total retail 
sales (constant dollars) and an increase in the number of retail firms between 1980 
and 1990. Overall, the 38-county region followed the same trend as the state. The 
primary impact area did not follow this trend, however. Between 1980 and 1990, the 
area experienced not only a decrease in total retail sales but also a decline in the 
number of firms/businesses. 
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Number of Firms 
1980 1990 

Buena Vista 816 762 

Calhoun 524 484 

Cherokee 603 579 

Ida 340 334 

Plymouth 760 786 

Pocahontas 506 443 

Sac 586 521 

Webster 1,424 1,410 

Woodbury 2,528 2,654 

9-Coun% Primary 
lmEact rea 
To al 6,085 7,973 

38-Coun~ 
Region Total 34,302 35,364 

State Total 92,347 92,807 

--------------------------------

Exhibit A-16 

AREA RETAIL SALES 

(1980-1990) 

1980 Constant Price Levels 

Sales per Firms Total Sales 
Constant I}* (Thousands-Constant I}* 
1980 1990 1980 1990 

$156,025 $111,076 $127,355 $84,612 

114,082 61, 111 59,779 46,649 

132,489 83,279 79,824 48,218 

124,772 86,453 42,423 28,875 

126,893 90,988 96,470 71,539 

102,464 51,652 51,667 22,869 

112,351 60,892 65,781 31,740 

209,456 169,892 298,213 239,463 

235,092 202,372 594,253 537,045 

1,313,624 917,715 1,415,765 1, 111,010 

5,298,353 3,672,362 6,388,010 5,711,015 

15,380,853 13,083,741 

Pull Factor** 
1980 1990 

1.17 0.90 

0.80 0.55 

0.88 0.73 

0.87 0.73 

0.75 0.65 

0.77 0.51 

0.80 0.55 

1.17 1.26 

1.10 1.16 

SOURCE: Iowa Agriculture and Home Economics ~riment Station, Iowa State University Cooperative Extension Service through the Rural Data Project and 
the Iowa Department of Revenue and Finance. Iowa Retail Sales 1980-1990. 

* 

** 

NOTES: 

Constant dollar sales (a.k.a. real dollar sales) at 1980 price levels. 

Pull Factor = County's current dollar per capita sales divided by state average per capita sales for each merchandise category. Current dollars 
are the actual sales with no adjustments made for price Inflation. 

RetaA Merchandise Groups = Utllltles, Building Materials, General Merchandise, Food, Motor Vehicle, Apparel, Home Furnishings, Eat and Drink, 
Speciality, Services, Wholesale and Miscellaneous. 



The pull factor is considered to be the most realistic measure of the vitality 
of a county's retail · sector (Iowa Retail Sales 1980-90, June, 1991). The pull 
factor indicates the ability of a county's retail markets to "pull" or lure shoppers 
to the area. The greater the pull factor, the larger the retail market area. This 
is a very accurate measure of a county's retail strength since it takes into account 
the change in inflation, population and the state economy. Seven of the 9 counties 
experienced a reduction in their pull factor. Webster and Woodbury were the only 
counties to increase their retail markets. 
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Appendix B 
REGIONAL DEMOGRAPHIC FORECASTS 

As input into the U.S. Highway 20 traffic forecasting procedures, demographic 
forecast data was collected and analyzed. The results were used in the traffic 
forecasts and economic analysis for the surrounding impact area. 

For the purposes of the demographic forecast analysis, the primary impact area 
was subdivided into two parts: the east area and the west area, as shown on Exhibit 
B-1. The multi-county forecasts are used because county-specific data sometimes is 
misleading due to interrelationships between the counties. For example, new 
industries in Webster County may draw their employees from neighboring countie.s. In 
this case, county employment data would not accurately portray a true picture of the 
number of people actually employed and living in Webster County. Therefore, instead 
of analyzing the future demographic data for the primary impact area on an 
individual county basis, the counties were grouped together to form the east and 
west areas. 

The demographic forecasts consist of the following economic indicators: 

• Population 
• Employment 
• Retail Sales 

Population, employment and retail sales are all indicators of the area's growth 
or decline. Employment and population forecasts are particularly important for two 
reasons: 1) they reflect the flow of economic activity as industries emerge or 
relocate, and 2) they indicate migration patterns in relation to job opportunities. 
The employment outlook for Iowa is an important input into the population 
projections. Furthermore, population growth for working age people (ages 20 to 64) 
depends on economic conditions. 

USE OF EXISTING FORECAST DATA 

The demographic and economic forecasts were developed by Woods and Poole in 
1992. The study revealed that the forecasts utilized past trend data that did not 
recognize more recent events and trends in the area and Woods and Poole revised the 
original forecasts. 

These Base Case forecasts apply to the nine-county primary impact area as if 
U.S. 20 were not significantly improved. Later in the analysis the REMI Model was 
used to determine what population, employment and economic activity changes might 
occur if U.S. 20 were improved. 
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POPULATION FORECASTS 

The Woods and Poole population forecasts for . the primary impact area are 
summarized on Exhibit B-2. The forecasts suggest that the region is expected to 
reverse the recent downward trend in population, and that population will slowly but 
steadily increase over the next 20-25 years. Overall, population growth of 15 
percent over 25 years is a relatively low rate . of growth but, nevertheless, it is 
growth. 

PRIMARY 
IMPACT AREA 

East 
West 
Total 

Exhibit B-2 
POPULATION FORECASTS 

Nine-County Primary Impact Area 
1990-2015 

199o(a) 

93,410 
143.940 
237,350 

2000 

106,610 
146.350 
252,960 

2010 

120,950 
145.470 
266,420 

2015 

127,890 
145.080 
272,970 

(a) Estimated, not based on Census results 

SOURCE: Woods and Poole, 1992 

Exhibit 8-3 

1990-2015 

36.9% 
.8% 

15.0% 

POPULATION FORECASTS BY POPULATION AGE 
Nine-County Primary Impact Area 

1990-2015 

0-19 YEARS OLD 
1990 (a) 2000 2015 

East 26,550 28,460 29,550 
West 42,960 43,230 40, 180 
Total 69,510 71,690 69,730 

(a) Estimated, not based on Census 

SOURCE: Woods and Poole 

Regional Demographic Forecasts 

20-64 YEARS OLD 
1990 (a) 2000 2015 

48,540 57,530 73,510 
77,920 79,300 79,420 

126,460 136,830 152,930 

65+ YEARS OLD 
1990 (a) 2000 2015 

18,320 20,620 24,820 
23,050 23,810 25,480 
41,370 44,430 50,300 

B-3 



These population gains are usually attributed to several factors. The two most 
significant factors being the projected increases in the number of working people 
(age 20 to 64), who are more likely to marry and produce children and total employ
ment growth (Exhibit B-3). The 20-64 age group is also the most likely group to be 
employed by the manufacturing and service sector firms. This age group will increase 
as jobs continue to become available. 

One of the net results of the projected population increase for the total 
primary impact area is an increasingly older (65+) and working 20 to 64 age 
population. The younger (0-19) age group is expected to increase only slightly (0.3 
percent) between 1990 and the year 2015. This population shift is likely to put new 
demands on the area as more young people move out of the area to find employment 
opportunities elsewhere. The impacts of this shift will be more apparent in the 
western group of counties where a greater loss of younger people is expected. 

EMPLOYMENT FORECASTS 

These population forecasts are largely based on the number of jobs expected to 
exist in the future in the nine counties. The Woods and Poole population estimates 
are based on employment shifts estimated by the corridor area's regional planning 
agencies. 

The employment forecasts are especially significant for manufacturing, 
agriculture and wholesale trade since these employment sectors generate significant 
amounts of truck and commercial traffic, which are somewhat dependent on U.S. 20. 
These sectors are also included because they are considered "basic.• This means 
that the sectors produce output that is not consumed locally but is exported out of 
the region for national or international consumption. Normally, the "basic" sectors 
are mining, agriculture, manufacturing, wholesale trade and the federal government. 
In contrast, "nonbasic" sectors are those that do retail trade, transportation, 
communication and construction, the output of which is usually consumed locally. 
The growth of the •nonbasic" sectors depends largely on the growth of the basic 
sectors that form the basis of the region's economy. 

Historical Trends - Prior to 1920 and for a few years during the Great 
Depression in the 1930's, the farming sector in Iowa employed more people than did 
any other economic sector. However, technology and other types of improvements in 
farm productivity and the corresponding declines in farm employment during the last 
two decades have contributed to the increasing labor supply for emerging 
manufacturing industries. Similarly, improvements in manufacturing in recent years 
have been important to increasing the supply of labor for the growth in the service 
sector, which is dominated by health care, business services, repair services, 
hotels/lodging places and education. 

· The Iowa economy has therefore evolved from a once dominant farm employment 
sector to manufacturing and now finally to services. A good example of this shift 
is evident in the recent announcement that HyVee Foods, Inc., (service sector) has 
taken the lead as Iowa's number one private employer over the once dominating John 
Deere Company (manufacturing sector). The primary impact area reflects this 
predicted employment shift from manufacturing to services. 

Total Employment Forecast - The employment outlook for the primary impact 
·area is predicted to increase between 1990 and 2015. Overall, the area is expected 
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to gain approximately 16 percent, or 21,230, jobs for this same time period (Exhibit 
B-4). The east group of counties is expected to realize a total employment gain of 
35.7 percent which equates to a little over 18,000 jobs. The west group will also 
experience total employment increases but not as great as the east. Expected growth 
for the west will be approximately 4 percent which equates to just under 3,000 jobs. 

PRIMARY 
IMPACT AREA 

East 
West 
Total 

Exhibit B-4 
EMPLOYMENT FORECASTS 

Nine-County Primary Impact Area 
1990-2015 

199o(a) 

51,350 
82.300 

133,750 

2000 

58,900 
83.230 

142, 130 

2010 

66,480 
84.710 

151, 190 

2015 

69,700 
85.280 

154,980 

(a) Estimated, not based on Census results 

SOURCE: Woods and Poole, 1992 

1990-2015 

35.7% 
3.6% 

15.9% 

Manufacturing Employment Forecast - Manufacturing includes establishments 
engaged in the mechanical or chemical transformation of materials or substances into 
new products. Included in manufacturing are establishments engaged in assembling 
component parts not associated with structures and in blending materials such as 
lubricating oils or liquor. Overall, manufacturing employment is . expected to 
increase in the primary impact area over the next two decades by 34.5 percent, or 
approximately 5,400 manufacturing jobs (Exhibit B-5). 

Farm Employment Forecast - The Woods and Poole data has two agriculture
related employment categories -- farm and agriculture. The farm employment category 
primarily includes farm operations engaged in the production of crops and livestock 
and is a good representation of agriculture-related employment. The agriculture 
employment category covers a variety of establishments that are engaged in 
agriculture-related services, such as fisheries, horticulture, veterinary medicine 
and forestry. The farm category is used in this report because it best depicts the 
type of farm employment in Iowa. 

According to the Woods and Poole 1992 forecast, farm employment in the primary 
impact area is expected to continue to uniformly decline over the next two decades. 
The impact of this predicted reduced employment trend will be felt more so in the 
west area than the east area. Because farming has always been especially germane to 
the rural economies of Iowa, the nonbasic industries in rural communities (such as 
the majority of those found in the primary impact area which depend on the number of 
farmers) are expected to continue to decline as farm employment declines. However, 
industries in rural and metropolitan areas of the state which depend on the output 
of the farm sector, e.g., food processing and transportation, are not expected to be 
negatively affected by the changes in farm employment as long as farm output 
continues to grow. Overall, farm output, income and earnings per farmer are 
expected to rise in Iowa over the next 25 years. 
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East Area 
Manufacturing 
Farms 
Wholesale Trade 
Other 
Total 

West Area 
Manufacturing 
Farms 
Wholesale Trade 
Other 
Total 

lm12act Area 
Manufacturing 
Farms 
Wholesale Trade 
Other 
Total 

Exhibit B-5 
EMPLOYMENT FORECASTS BY INDUSTRY TYPE 

Nine-County Primary Impact Area 
1990-2015 

199o(a) 2000 2010 2015 

5,630 6,920 8,130 8,730 
6,980 6,420 5,950 5,720 
2,940 3,140 3,360 3,420 

35,900 42,420 49,040 51,830 
51,450 58,900 66,480 69,700 

10, 130 . 11,050 12,000 12,470 
6,020 5,300 4,730 4,490 
4,100 3,870 3,no 3,710 

62,050 63,010 64,210 64,610 
82,300 83,230 84,710 85,280 

15,760 17,970 20,130 21,200 
13,000 11,720 10,680 10,210 
7,040 7,010 7,130 7,130 

97,950 105,520 113,250 116,440 
133,750 142,220 151,190 154,980 

-------------------------------------
(a) Estimated, not based on Census results 

SOURCE: Woods and Poole, 1992 

%CHANGE 
1990-2015 

55.1% 
-18.1 
16.3 
44.4 
35.5 

23.1% 
-25.4 

-9.5 
4.1 
3.6 

34.5% 
-21.5 

1.3 
18.9 
15.8 

Wholesale Trade Em12loyment Forecasts - Wholesale trade includes establish
ments primarily engaged in selling merchandise to retailers or to industrial, 
commercial, institutional, farm, construction, contractors or professional business 
users or to other wholesalers or brokers. 

Overall, the primary impact area is expected to realize a slight (1.27 percent) 
increase in employment in the wholesale trade sector between 1990 and 2015. The 
east area is expected to realize an increase of 16.3 percent while the west area 
will experience a 9.5 percent decline. 
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RETAIL SALES FORECASTS 

. Retail sales for the years 1980-1990 for the primary impact area are tracked 
based on a fiscal year calendar that runs from April 1 through March 31. Constant 
dollar sales have been used instead of current dollar sales. Constant dollar sales 
are current dollar sales that have been adjusted for price inflation and represent 
the real changes in terms of 1982 dollars. The base year for inflation adjustments 
was 1982. 

According to Woods and Poole's 1991 State Profile for Iowa, total retail sales 
for the primary impact area are predicted to increase by almost 50 percent between 
1990 and 2015 (Exhibit B-6). 

Exhibit B-6 
RETAIL SALES FORECASTS 

Nin~County Primary Impact Area 
1990-2015 

PRIMARY 
IMPACT AREA 

__.A-=N.,..,Nll\"'"U~A~L~R~ET~A=IL_S~A-=L=E=S-<S~M=ill=io ...... n,,_) _ (a~ CHANGE 
1990\31 2000 2010 2015 1990-2015 

East 
West 
Total 

$415.2 
746.2 

. $1,161.4 

$507.8 
814.0 

$1,321.8 

(a) Constant 1982 price levels (exclude inflation) 
(b) Estimated, not based on Census results 

SOURCE: Woods and Poole, 1992 

$637.2 
942.8 

$1,580.0 

$710.1 
1.019.8 

$1,729.9 

71.0% 
36.7 
48.9 

The eastern area is forecast to realize increases in retail sales of 71 percent 
and the western area 36.7 percent for the same time period. Robust retail growth, 
usually equates with an increase in the number of firms and real sales per firm. 
Therefore, it is also possible that the forecasts indicate that the number of retail 
businesses will decline but the real sales per firm will increase. This could be 
brought about by the entry of a few large firms and the loss of several small firms, 
thereby raising real sales per firm. 
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Appendix C 
ENVIRONMENTAL OVERVIEW 

One measure of feasibility is the ability to make the highway improvements 
without causing undue environmental harm. To gain insights into the environmental 
ease or difficulty of making those highway improvements, a literature search and 
field inspection was conducted to identify environmental resources within the 
project corridor between Moorland and Moville, Iowa, and one potential alternative 
corridor between Moorland and Early. For environmental review purposes, the project 
corridor consists of three major elements: 

• Existing alignment between Moorland and Moville. A 1,000-foot wide corridor 
centered on the highway was studied. 

• Bypass areas include the communities of Correctionville, Early, Sac City, 
Lytton, Rockwell City and Moorland. Corridors located approximately 1 mile 
to the north and south of each town were studied. 

• New corridor from Moorland to Early. An approximately 1-mile wide corridor 
north of the existing alignment of U.S. Highway 20 was studied. 

Resources inventoried included wetlands, remnant prairies, rivers, streams, 
protected plant and animal species, parks and recreation areas, state preserves, 
cultural resources, Superfund sites, agricultural land and cemeteries. 

TOPOGRAPHY AND SENSITIVE AREAS 

Several landf9rm regions based on glacial history and topography exist in Iowa. 
The U.S. 20 project corridor passes through four of these regions, shown on Exhibit 
C-1. These are Wisconsin Surface Region, Northwest Iowa Plains Region, Southern 
Iowa Drift Plain and Loess Hills Region. 

Wisconsin Surface Region was formed by the most recent glacier, the Wisconsin. 
The area is commonly known as the Prairie Pothole Section. This region 
covers approximately 30,000 square miles and extends as far south as the city of Des 
Moines. In its retreat, the glacier left many marks in the form of moraines and 
marshes. Glacial ice had enormous effects on the land, scouring out materials and 
depositing them nearby to form a gravelly knob or ridge, or dropping a block of ice 
in a depression to gradually form a landscape rich in nutrients and retain original 
diverse. For 9,000 years, this part of Iowa laid under a blanket of complex and 
diverse prairie vegetation. At the juncture of this region and the Northwest Iowa 
Plains are several small glacial fens. Fens are a rare type of wetland with the 
water source coming from groundwater instead of surface water common to other 
wetlands. They have very alkaline water and specific species of plants associated 
with them. At one time, there were as many as 1.5 million acres of wetlands in 
Iowa. Many areas have been tiled and drained for agricultural purposes, and there 
are now less than 55,000 acres of wetlands in the state. The project corridor 
passes through this region from Moorland in Webster County to about the middle of 
Sac County. 
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Northwest Iowa Plains Region is largely treeless, lies at the highest elevation 
and has the least rainfall in the state. This region was once covered by tall grass 
prairie, but now has largely been converted to agricultural purposes. Still, 
scattered prairie remnants remain. This region is divided into the Tazewell Swell 
and Swale Section and the Western Iowa Plains Section. Tazewell Swell and Swale 
Section is the youngest of the two sections and has a gently undulating surface. 
This section has been converted to agricultural purposes. The Western Iowa Plains 
Section is rugged, capped with thick loess and still contains prairie remnants and 
woodlands. Loess is a geological term for an unstratified, loamy deposit which is 
believed to have been carried by the wind from other areas. This is an important 
area for several different species. From east of Early to the eastern side of Ida 
County, the highway passes through this region. 

Southern Iowa Drift Plain was covered by the Kansan Glacier 500,000 years ago. 
Historically, this region was heavily wooded, and today contains a substantial part 
of Iowa's remaining forest cover. This large region covers much of the southern 
half of the state and can be divided into four sections. The project corridor 
passes through only one, the Western Rolling Hills Section. On the west side of 
this section there is a deep loess which gradually thins, and the rugged hills 
flatten to rolling hills as one travels east. There is a noticeable absence of 
wetlands (which have long since disappeared due to erosion in this mature land). 
This area provides good habitat for wintering birds, and has significant amounts of 
lowland prairie. This region includes the project area from the east side of Ida 
County to the middle of Woodbury County. 

Loess Hills Region was formed by wind blowing finely ground material from 
melting glaciers to the eastern edge of the Missouri River Alluvium. Loess is 
fairly common; however, what makes the hills in Western Iowa unique is they are much 
deeper than what is normally found elsewhere in the world. Due to the rugged nature 
of these hills, conversion to cropland and other uses has been prevented. Some of 
the hills have remained virtually unchanged and appear as the first pioneers saw 
them. Much native prairie remains in these hills. Many rare species may be found 
here, such as Ottoe's skipper and the grasshopper mouse. On the dry blufftops, 
there are Great Plains plant species that do not occur anywhere else in Iowa. The 
project area passes through this region from the middle of Woodbury County to Sioux 
City on the western edge of Iowa in Woodbury County. 

Wetlands. Rivers and Streams: Several regulations protect wetlands at the 
state and federal levels. Natural resource information for the existing alignment 
is summarized in Exhibit C-2. Under federal law, jurisdictional wetlands, or 
wetlands requiring a Section 404 permit for the placement of dredged or fill 
material within their boundaries, are those which have hydric soils, wetland 
hydrology and hydrophytic vegetation. However, Section 404 permits, issued by the 
Army Corps of Engineers (CE) with EPA oversight, are not issued without 
demonstration that all practicable alternatives have been taken to minimize and 
avoid impacts to wetlands. 
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Exhibit C-2 
LOCATIONS OF NATURAL RESOURCES AND CEMETERIES BY MILEPOST 

EXISTING U.S. 201 

Milepost 

21-24 
24-27 

Native 
Prairie and 

Mana~ed Protected 
Areas Species 

Wetlands (Acres) 
~ 1-5 >5 

1 

No. 
Stream 
and River 

Crossings 

1 

Cemeteries 

Woodbury Cty. 37-30 1 
1 

2 
2 
7 
4 
2 
6 

1 
2 

Ida Cty. 

30-33 
33-36 
36-39 

39-42 
42-45 
45-48 
48-51 
51-54 
54-57 

1 

3 

0 

6 
3 
5 

16 
6 
5 

4 
1 
9 

2 

3 

2 

1 
1 

1 

1 

1 
2 

Sac Cty. 

57-60 
60-63 
63-66 
66-69 
69-72 
72-75 
75-78 
78-81 
81-84 

16 
5 
8 
6 

4 

1 

x 
16 
8 

2 
1 

2 

1 

2 

1 
1 

1 
1 
1 

Calhoun Cty. 

84-87 
87-90 
90-93 
93-96 
96-99 
99-102 
102-105 
105-108 

1 
1 x 

3 
3 
5 
4 
6 2 

1 
2 
2 

1 
1 

2 

Webster Cty. 
108-111 
111-115 

XO 
XO 

3 
5 2 

1 
2 

1 

2 
x 
0 

Existing alignment includes a 1,000-foot wide corridor centered on U.S. 20. 
Does not Include bypass areas or potential new corridor between Early and 
Moorland around communities. 
Includes state managed areas and parks. 
Prairie Remnants 
Protected Species - Have not been found in these areas but have potential for 
occurring, according to IDNR. All other areas could potentially contain 
protected species but have not been thoroughly field checked. 

Environmental Overview C-4 



In addition, compensatory mitigation to replace lost wetland acres is often 
required. Iowa law protects only wetland Types 3, 4 and 5, which are described in 
Exhibit C-3. These wetlands have a more prolonged presence of surface water during 
the growing season than other wetland types. 

Wetlands occur almost continually throughout the entire project corridor and 
range from less than 1 acre to several acres in size. The majority of these 
wetlands have natural vegetation, and a few are farmed wetlands. They are 
seasonally flooded or lacking prolonged or permanent standing water. These would be 
protected by federal law but not Iowa law. 

Existing Alignment - Many wetlands occur along the existing alignment between 
Moville and Moorland. Most are naturally occurring, but some are farmed wetlands 
and a few are artifically created wetlands. By far, the majority of wetlands are 1 
acre or smaller, many of which are located within the flood plains of rivers and 
streams of the project area. The amount of wetlands in proportion to the number of 
rivers and streams varies among counties. The portion of Woodbury County field 
reviewed has a fairly even proportion of wetlands to rivers and streams. Ida and 
Sac Counties both have a large proportion of wetlands to rivers. Calhoun and the 
portion of Webster County studied have many more streams and fewer wetlands. 
Exhibits C-4 through C-13 illustrate these distributions. There are approximately 
21 different rivers and streams that intersect U.S. 20. Some of these are crossed 
more than once. The major rivers are listed below by county: 

• Woodbury County - Little Sioux River 
• Ida County - Maple River 
• Sac County - Boyer River 

Raccoon River 
• Calhoun County- none, but several streams 
• Webster County - none, but several streams 

A few artifically excavated wetlands that occur along the existing alignment 
could be classified as protected wetlands under Iowa law. Information on wetlands 
protected by Iowa law is not yet available. 

The wetlands over 1 acre that lie along U.S. 20 are shown in Exhibits C-4 
through C-13. 

New Corridor - In the region between Moorland and Early there are several 
wetlands. The majority are O to 1 acre in size. On the attached exhibits, only the 
wetlands greater than 5 acres in size are included in the 1-mile wide corridor. 

Two significant wetlands exist in or near this corridor. Kiowa Marsh, 
approximately 383 acres near Early, is owned and managed by the state and partly 
owned by the federal government. Exhibit C-9 depicts areas where potential future 
acquisitions of this marsh may be made. These land acquisitions would more than 
double the amount currently owned by the state and federal governments. The second 
significant wetland is just southwest of South Twin Lake, north of Rockwell City 
(see Exhibit C-11). It is privately owned and approximately 23 acr.es in size. 
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Exhibit C-3 

DEFINITIONS: TYPE 3, 4 AND 5 WETLANDS 

PROTECTED BY IOWA LAW 

3 - Inland Shallow Marsh 

4 - Inland Deep Fresh Marsh 

5 - Inland Open Fresh Water 

Characteristics 

Soil is usually waterlogged during the growing 

season, often covered with as much as 6 inches 

or more of water. Vegetation includes grasses, 

bulrushes, cattails, arrowheads, smartweeds and 

other emergent aquatic vegetation. 

Soil covered with 6 inches to 3 feet or more of 

water during growing season. Vegetation 

includes cattails, reeds, bulrushes and V'.'ild 

rice. Open water areas may contain pondweeds, 

naiads, coontail, water milfoils and other 

submergent aquatic vegetation. 

Water is usually less than 1 o feet deep and is 

fringed by a border of emergent vegetation. 

Vegetation includes pondweeds, naiads, coontail, 

water milfoils and other submergent aquatic 

vegetation. 

SOURCE: Circular 39, Wetlands of the United States, 1971 Edition, U.S. Department 
of Interior. 

Environmental Overview 



o· 9000
1 

N 

LEGEND: 

TRAFFIC· 0 SIGNALS 

STOP 0 SIGNS 

WETLAND • BOUNDRIES 

PRAIRIE • REMNANTS 

WOODED a AREAS 

CEMETERY 111 
INDIAN II] SITES 

EXHIBIT C-4 

18000
1 

I ./ I 
., 
1, 

ENVIRONMENT AL AND CULTURAL FEATURES 
U.S. Highway 20 Corridor Developmen~ Study 

Kl I 

22 



O' 9000' 
~~ 

N 

LEGEND: 

TRAFFIC 0 SIGNALS 

STOP ·o SIGNS 

WETLAND • BOUNDRIES 

PRAIRIE • REMNANTS 

WOODED CJ AREAS 

CEMETERY ltJ 
INDIAN [] SITES 

EXIHIBIT C-5 

18000' 

ii II 

8 ii "§) ,, II II Ll3 12 
L ilQ NII ,, II 

17 15 ~ 
Iii 

, ........ __ ..__,!...___ 

r===;F====J:t 
34 iJKs11~ ,, 

ENVIRONMENT AL AND CULTURAL FEATURES 
U.S. Highway 20 Corridor Development Study 



O' 9000' 18000' 

N 

LEGEND: 

TRAFFIC 8 SIGNALS 

STOP 0 SIGNS 

WETLAND • BOUNDRIES 

PRAIRIE • REMNANTS 

WOODED a AREAS 

CEMETERY ff] 
INOIAN II] SITES 

ENVIRONMENT AL AND CULTURAL FEATURES 

EXHIBIT C-6 U.S. ffigLway 20 Corridor Development Study 



O' 9000' 

N 

EXHIBIT C-7 

----..... 

18000' 

I 
IJ I 

II 
II 

JL----4,;.~.t.---1~---------~ !: = = = = 

11 .....___....., 11 ......... 
II 11 

11~1' 16 ,, ,, 
II 015 11 

J~=- - -=~~==== 
I 
I R ,, 

20 :1 
11 ,, 

ENVIRONMENT AL AND CULTURAL FEATURES 
U.S. Highway 20 Corridor Development Study 

\' 



) 

O' 9000' 18000' 

N 

LEGEND: 

TRAFFIC 8 SIGNALS 

STOP 0 SIGNS 

WETLAND • BOUNDRIES 

PRAIRIE ~ REMNANTS 

WOODED .a AREAS 

CEMETERY ff] 
INDIAN [) SITES 

ENVIRONMENT AL AND CULTURAL FEATURES 

EXHIBIT c-e U.S. HigLway 20 Corridor Development Study 



---------------- -------

O' 9000' 

N 

LEGEND: 

TRAFFIC 
SIGNALS 

STOP 
SIGNS 

WETLAND 
BOUNDRIES 

PRAIRIE 
REMNANTS 

WOODED 
AREAS 

CEMETERY 

INDIAN 
SITES 

EXHIBIT C-9 

I 

" 

0 

0 

• 
~ 

a 
111 

II] 

18000' 

34 }. 

,, I 
,1 

11 
30 ,1 ,, 

11 " 11 II 

-1'------'!.. Cl 
-11-----,r 

lo lo 

ENVIRONMENT AL AND CULTURAL FEATURES 
U.S. Highway 20 Co:rrido:r Development Study 

\ 
··' 

) 
-----· ---- ----·-·-·-- .. 



O' 9000' 

N 

LEGEND: 

TRAFFIC 0 SIGNALS 

STOP 0 SIGNS 

WETLAND .. BOUNDRIES 

PRAIRIE • REMNANTS 

WOODED a AREAS 

CEMETERY 111 
INDIAN [] SITES 

EXHIBIT C-10 

18000' 

11 11 
1 I ]4 1 I 35 
11 11 
,1 11 
1L - ____ 1!._ __ 
:·------,;--
II 11 
I I 
I 
I 
I 
I 

' ; 

;1- - -
II 
I • I: 341 
I I 

\L - - ~ - - _ ,, ... - -, 
I- - -- __,, 

11 ,, 
11 11 

1,I u~116 '1 
1, '" 11 
11 11 
11 :1 

~----' 

ENVIRONMENT AL AND CULTURAL FEATURES 
U.S. Highway 20 Corridor Development Study 



0 9000' 18000 

~ ~~1-!i!i!l!i!l!i!!!Iii!!!!!il 

N 

LEGEND: 

TRAFFIC 8 SIGNALS 

STOP ·o SIGNS 

WETLAND • BOUNDRIES 

PRAIRIE • REMNANTS 

WOODED CJ AREAS 

CEMETERY ff] 
INDIAN 00 SITES 

EXHIBIT C-11 

·~-----'~--,-----,1---
I 11 
I 11 
I 
I 

.. 31 IE 
l 11 

It I 

:~-----------~~ = = = = :~ = 
11 11:; II 
11 l1l 11 
11 11° 6 11 
11 11 '1 

11~ _____ :!___ _:~-
·!,.-----.,,--- ----

11 •1 11 
I 11 II 
I 12 11 7 ; 11 

1~=====1~----:--~ I: ~ 
l, '1 

I 11 
I 13 i1 I! 

l 1. 

ENVIRONMENT AL AND CULTURAL FEATURES 
U.S. Highway 20 Corridor Development Study 



o' 9000
1 

N 

LEGEND: 

TRAFFIC 
SIGNALS 

STOP 
SIGNS 

WETLAND 
BOUNDRIES 

PRAIRIE 
REMNANTS 

WOODED 
AREAS 

CEMETERY 

INDIAN 
SITES 

EXHIBIT C-12 

(:) 

0 

• 
cJ 

ltJ 

18000' 

.------, ... -----.,,. 
I 11 
I 11 
I 20 11 
I YllN 11 

r PRAllE 

•• . , 
•• 
•• 

- _ _!!_ _ -- - - ,r - -

, r 

ENVIRONMENT AL AND CULTURAL FEATURES 
U.S. Highway 20 Corridor Development Study 



0 9000 18000' 

-----~ 

N 

;:~ ., 
7 ,, ,, 

,, 11 

LEGEND: 

TRAFFIC 8 SIGNALS 

STOP 0 SIGNS 

WETLAND • BOUNDRIES 

PRAIRIE l!!Slll REMNANTS -.1~-----
- 1r - - - - - .,r - - - - - 1r - -

" 1, 11 

WOODED CJ 
11 

17 '1 
16 " " 

,, 11 

AREAS I II 11 " 11 1, 11 
- .IL-- -- -1._ - - - - -.IL - - _ - ir - - - - - ... , - - - - - -.r - - -

CEMETERY ff] 
,, ,, 11 

" 
,, ,, 

" 20 " " L ''K 11 

" 1, 11 

INDIAN [) 
_ _,_ - - -- _ ,.__ -
. -II- - - - - -"- - -

SITES II " 

" " " 14 
:: 10331 

=~====--=-= 

-:..-=.. ":., ~1-----~1----~ 
-i 1--rr:i l-::-1 l--i1 

,,- - -,1 ,, 

11 31~=="-:..-:..-:..--~·-..... 
11 ,, 

II 
II 

- - .11- - -
- -1r - - -

,1 ,, 

2C 

ENVIRONMENT AL AND CULTURAL FEATURES 

EXHIBIT C-13 
U.S. Highway 20 Corridor Development Study 

,_. 



.-~ 

I 

The frequency and size of the wetlands in this new corridor are similar to those 
iR the existing corridor. As mentioned earlier, Sac County has a greater number of 
wetlands than do either Calhoun or Webster Counties. The latter two counties are 
heavily drained for agriculture and have more channelized creeks, streams and dredge 
ditches. 

River crossings are the same for this potential new corridor as on the existing 
alignment. However, the intermittent creeks, streams and dredge ditches are not the 
same and, therefore, the number of crossings could vary. 

Bypasses - U.S. 20 passes through six communities between Moorland and 
Moville. All six were investigated on the north and south of the community for 
possible bypasses. Wetlands and the number of stream and river crossings were the 
major aspects inspected. Listed below are the six communities with comments on 
bypass impacts: 

• Correctionville: The north side has slightly fewer, less concentrated 
wetlands than the south and one river crossing, the Little Sioux River. The 
south side has more wetlands. 

• Early: Bypasses would be either on the northeast side or the southwest side 
due to existing highway alignment. The concentration and size of wetlands 
is approximately equal on both sides. 

• Sac City: The north side has many wetlands concentrated together and the 
Raccoon River crossing. On the south side, there are fewer wetlands 
overall, but one approximately 85-acre wetland and the Raccoon River 
crossing. So, neither side has more wetland acreage than the other. 

• Lytton: On the north, there are few wetlands, all of which are small in 
size. The south side has more wetlands that are larger in size. 

• Rockwell City: The north side has fewer stream crossings and there are few 
wetlands. On the south side of town, there may be one extra stream 
crossing, and more wetlands. 

• Moorland: The north and south sides of town have about equal numbers and 
concentrations of wetlands. 

Protected Species and Prairie Remnants: The U.S. 20 area is not well known 
for having quality remnant tracts of native prairie. Areas where diverse prairie 
was found during field inspection are included in Exhibit C-4 through C-13. The 
potential new corridor had limited amounts of native prairie in the roadsides, 
except in areas associated with a wetland or other natural feature, such as Kiowa 
Marsh. Bypasses around communities were not inspected in great detail for native 
prame. However, greenbelts, parks and wetlands are likely to have prairie 
remnants associated with them. 

Managed Areas: Several managed areas occur along the existing highway 
(Exhibits C-6, C-9, C-11 and C-12). Managed areas include parks, recreational areas 
and state wildlife areas. These areas are illustrated on the attached figures. 
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From Moorland to Early in or near the potential new corridor, there are several 
managed areas which are listed below: 

• Lizard Creek Wildlife Area (IDNR) is in Webster County north of Moorland and 
is approximately 103 acres and supports many animals and plants. Some of 
these plants are rare. Immediately north of this area are . some privately 
owned fens. (Fens can be found where groundwater surfaces. They are 
characterized by little or no standing water and high alkalinity. A number 
of plants grow only in this rare wetland type). 

• Shillings Sanctuary (Calhoun County Conservation Board), in Calhoun County, 
lies 1 /2 mile north of existing Highway 20 and south of Knierim. It is a 
17-acre tract of prairie. 

• McDonald Greenbelt and Lubeck Woods (Sac County Conservation Board) are 
greenbelts on the Raccoon River north of Sac City in Sac County. 

• South Twin Lake (IDNR) north of Rockwell City in Calhoun County has several 
associated wetlands, mostly on the south side of the lake. Some of these 
are privately owned. 

• Kiowa Marsh, east of Early in Sac County, is state managed and owned by the 
state and federal governments. Potential future acquisitions of land 
adjacent and nearby may be made. 

• Sioux Bend Wildlife Area (64 Acres), owned by the state and managed by IDNR, 
is located adjacent to U.S. 20 on the west side of Correctionville in 
Woodbury County. 

CULTURAL RESOURCES 

The National Historic Preservation Act of 1966 protects cultural resources such 
as historical .and archaeological sites. Indian battle sites, or skirmishes, and 
campsites lie within the potential new corridor in Sac County. The county applied 
for funds for an archaeological survey of this site from the Iowa Historical 
Department which they did not receive. There are four sites scattered through the 
eastern half of the county. These are shown on Exhibits C-9 and C-10. Undoubtedly, 
other archaeological and historic resources occur in the project corridor. During 
this phase of the project, it is beyond the scope to conduct field surveys to 
identify these sites. The Office of State Archaeologist maintains records of known 
sites in their files, but a file search was beyond the scope of the present study. 
However, this issue may need to be addressed during future project phases. 

PARKS AND CEMETERIES 

Several city, county and roadside parks and cemeteries occur along the existing U.S. 
U.S. 20 alignment. Exhibit C-4 through C-13 identifies locations of these areas. 
Most of the cemeteries located adjacent to the highway and in the potential new 1 , 
corridor and bypasses cover about an acre or less. Two cemeteries lie near the 
potential new corridor. The first, northwest of Moorland, is Our Lady of Good 
Council Cemetery. The second, south of Knierim, is Greenfield Township Cemetery. 
Two other cemeteries lie very near the potential new corridor. They are Twin Lakes 
Cemetery in Calhoun County and Cedar Cemetery in Sac County. 
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There are a number of cemeteries that occur in the bypass corridors around each 
community. They are listed below: 

Community 

Moorland 
Rockwell City 
Lytton 
Sac City 

Early 
Correctionville 

Cemeterv Name 

Our Lady of Good Council 
Rose hill 
None 
Quarry grove 
Oakland 
Early Union 
Correctionville 
Unnamed 

Public parks adjacent to existing U.S. U.S. 20 are listed below: 

Park 

Roadside Park 
Roadside Park 
Early City Park 
Reiff Park 
Roadside Park 
Sac City Park 
Rockwell City Park 
Rest Area 

SUPERFUND SITES 

County 

Woodbury 
Ida 
Sac 
Sac 
Sac 
Sac 
Calhoun 
Calhoun 

Bypass Direction 

N 
N 

s 
N 
E 
s 
N 

Superfund sites are areas such as landfills and toxic waste dumps that the U.S. 
Environmental Protection Agency has designated for clean-up. There are several in 
Iowa; however, in checking with the U.S. EPA Superfund Site Location Listing for 
Iowa, none were found in the project corridor. 

AGRICULTURAL RESOURCES 

Iowa state and federal laws protect agricultural land. The Iowa law says 
relocating a highway through cultivated land should be avoided to the maximum extent 
possible. However, if that is not possible, then diagonal routes on those lands 
should be avoided. 

The rural lands in the project corridor are primarily used for row-crop 
agriculture. Impacts to agricultural lands from operations and agricultural 
drainage systems must be addressed in the location/EIS phase of the project. 
Midwestern farmers have been especially concerned about diagonal crossings of farm 
fields as these severances hinder farm operations and create unuseable parcels. The 
existing highway has several diagonal crossings already. There is potential for 
diagonal crossings at each of the six communities where bypasses are anticipated. 
Diagonal crossings· that could occur as a result of the potential new corridor are 
difficult to estimate at this time since this corridor is quite broad. Below is a 
list estimating the number of potential diagonal crossings for each county, 
including bypass communities. 
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Number of County Potential New Diagonal Crossings 

County 
Woodbury 
Ida 
Sac 
Calhoun 
Webster 

Number 
1 
0 
3 
2 
1 

Coordination with the local SGS office in each county and compliance with the 
federal and state farmland laws will be required. 

SCREENED ALTERNATIVES 

Preliminary screening of the U.S. 20 improvement alternatives reduced the number 
being considered to three (Alternatives 3, 4 and 6). Additional environmental 
information on these three alternatives is provided below. 

Locations of environmental features, such as the Kiowa Marsh, Twin Lakes State 
Park, and many wetlands and native prairie remnants, as well as historical areas, 
archaeological sites, and farmlands of local and statewide economic importance were 
considered in the preliminary locations of these alternatives. 

Many small wetland areas and other environmental and cultural resources are 
located in the vicinity of Alternatives 3, 4 and 6. Final alignment selection 
should include a detailed study of these features and consideration of the 
feasibility of avoidance by shifting the alignment within the chosen corridor. The 
appropriate local, state and federal permits will have to be obtained and 
appropriate mitigation measures developed for unavoidable impacts of the final 
alternative. 

It is expected that an Environmental Assessment will be prepared if a Location 
Study phase of the project is conducted. In the opinion of the planning team, the 
environmental impacts can be satisfactorily mitigated or avoided by careful location 
of the final alignment. 

Alternative 3 - Alternative 3 would follow the existing alignment of U.S. 20 
and would involve improvements to the existing roadway and construction of bypasses 
at the communities of Correctionville, Early, Sac City and Rockwell City. 

The existing U.S. 20 roadway passes through many scattered wetland areas across 
the entire study area. Impacts of proposed improvements would be minimized through 
alignment adjustments and/or compensatory wetland mitigation as per Section 404 of 
the Federal Clean Water Act. 

Correctionville Bypass Two alternative routes were considered for 
construction of the Correctionville bypass, one located north of the city and one to 
the south. The two routes have approximately an equal number of stream crossings; 
both cross the Little Sioux River and several of its tributaries. 
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Both routes avoid IDNR's Sioux Bend Wildlife Area. An on-site inventory of 
environmental quality of these areas and of the stream crossings of each route will 
be needed before an alignment can be selected. Impacts to agricultural land and 
agricultural operations should also be Gonsidered when making a final selection of 
alignments. 

Some of the major environmental features that were considered include: 

North Route: 

South Route: 

• Woodbury County Conservation Board Land in Little Sioux 
Valley 

• Oxbow Pond on Little Sioux River 
• Farm Pond West of Correctionville 

• Gravel Pits Near Little Sioux River 
• Shagbark Hills County Wildlife Area 
• Little Sioux County Park 

The northern route would pass through and most likely eliminate several small 
(0-5 acres) wetlands. Threemile and Pierson Creeks, as well as Little Sioux River, 
would be crossed, all of which have wetlands associated with them. The Little Sioux 
River's riparian vegetation would also be affected by this route. Care should be 
taken to minimize this impact as riparian vegetation is generally rate in this part 
of the state. These areas can be avoided with thoughtful planning. It appears that 
the impacts to public land, wetlands and riparian vegetation may be easier to avoid 
on the northern route. 

The southern route crosses many wetlands, the majority of which are concentrated 
near the Little Sioux River and are larger in size than those in the northern 
route. Threemile and Bacon Creeks would be crossed also, potentially affecting 
their associated wetlands. Once again, the riparian vegetation along Little Sioux 
River should be avoided, if possible, to maintain this vegetation type. Land north 
of Little Sioux County Park, also owned by Woodbury County, is in the vicinity of 
the southern bypass route. Shagbark Hills County Wildlife Area is located in this 
area. Both areas are important to the county; alignment shifts in future phases 
should avoid these lands. 

Several wetlands 4 1 /2 miles east of Correctionville are high quality and 
relatively large; blue herons have been seen using these wetlands. These lie 
adjacent to the highway right-of-way. With any alternate, 3, 4 or 6, care should be 
taken to minimize impacts to them as they are fairly unusual for this section of the 
state. 

Early and Sac City Bypass - Alternative 3 bypasses Early and Sac City by 
continuing east at the intersection of U.S. 20 and U.S. 71. This alternative avoids 
passing through land slated for potential addition to the Kiowa Marsh State Public 
Hunting Area 2 miles east of Early. The route crosses the North Raccoon River and 
passes near or thorugh the Sac County Conservation Board's McDonald Greenbelt but 
avoids Lubeck Woods before rejoining existing U.S. 20 east of Sac City. This 
alternative also avoids an archaeological site but crosses a wetland area before 
rejoining the existing U.S. 20. 
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The county-owned McDonald Greenbelt is an important area to many local 
citizens. It is possible that this area could be avoided through alignment 
adjustments. Alignments that avoid the greenbelt should be given additional 
consideration. 

High quality and prime farmland may be fragmented or removed from production by 
the bypass of Sac City. Through careful alignment selection, this impact can be 
minimized. Further study will be required to determine the alignment that will 
least disturb this area. 

Rockwell City Bypass - If Alternative 3 were to bypass Rockwell City to the 
north, it would cross three channelized streams and avoiding the city as well as 
several prairie remnants and a roadside park to the east. Wetlands north of town 
could be avoided since they are generally small and widely spaced. 

From the Rockwell City bypass east to U.S. 169, Alternative 3 follows the 
existing U.S. 20 alignment. A small tract of rare virgin prairie will be avoided 
with this alternative. Several wetland areas and prairie remnants lie in or 
adjacent to this segment of the corridor. None of these appear prohibitive for 
highway construction. 

Alternatives 4 & 6 - Alternatives 4 and 6 follow the same route throughout 
their entire length. Thes~ alternatives follow existing U.S. 20 from Sioux City 
east to U.S. 71, except for the Correctionville bypass. From U.S. 71, the route 
would be built on new alignment to the north of the existing highway, connecting 
with existing U.S. 20 near Moorland. 

The impacts and considerations dealing with the Correctionville bypass and with 
the McDonald Greenbelt and other natural areas west of Sac City are the same for 
Alternatives 4 and 6 as in Alternative 3 described above. However, these 
alternatives will require additional study to minimize impacts of the wider, 4-lane 
right-of-way on the natural area. 

The corridor has wetland areas scattered along the entire length. The 
concentration and size of these are similar to what is found along the existing 
alignment. It passes through a concentration of wetlands, one of which is 
approximately 23 acres in size, south of South Twin Lake and Twin Lakes State Park. 
Final route selection should minimize impacts to this important prairie pothole 
wetland system. 

The corridor encompasses several cemeteries at Holstein, near Sac City, Twin 
Lakes, Knierim and Moorland and passes near an archaeological site 4 miles northeast 
of Sac City. This alignment will need to be shifted within the corridor to avoid 
these features, but this does not appear difficult based on their relative 
positions. 

Alternatives 4 and 6 will have a greater environmental impact than Alternative 3 
because of the amount of new alignment, approximately 42 miles, between Sac City and 
Moorland. The corridor would include at least 15 new stream crossings. The impacts 
on these streams and the area's wetlands would need to be studied and minimized. 
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A significant impact of Alternatives 4 and 6 would be the removal of over 1,000 
acres of mostly prime farmland from production as well as impacts to farm 
operations. This might increase the strain on adjacent marginal lands that are not 
suitable for crop production. Alignment selection should seek to minimize impacts 
to agricultural land of local and statewide economic importance while avoiding 
environmental and cultural features as much as possible. 

STUDY IMPLICATIONS 

The Corridor's environment overview suggests that there are places that will 
influence where highway construction can occur and that future alignment studies and 
design will have to recognize. The overview also suggests, however, that any of the 
U.S. 20 improvement alternatives are feasible from the environmental perspective. 
Once a more definite alignment is selected, it is important that a detailed on-site 
inspection of the environmental features be performed throughout the entire 
corridor. 
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Appendix D 
TRAFFIC FORECASTS FOR 65 MPH EXPRESSWAY 

In addition to the 55 mph Expressway (Alternative 6) the study evaluated the 
travel efficiency benefits of a 65 mph Expressway as a sensitivity test. Under 
current law, highways built to expressway standards cannot have posted speeds in 
excess of 55 mph. The 65 mph Expressway alternative is not currently a viable 
option due to federal law; it therefore is treated as a sensitivity test. This 
section estimates the capital cost and traffic forecasts for the 65 mph Expressway 
alternative. 

CAPITAL COST ESTIMATE 

It would be necessary to improve existing U.S. 20 to enable 65 mph vehicle 
operations and to meet AASHTO standards for that speed. The 65 mph Expressway would 
also require additional improvements above the 55 mph Expressway alternative. 
Estimated capital costs for the 65 mph Expressway, as a cost increment above the 55 
mph Expressway costs, are listed in Exhibit D-1. 

Construction 
Engineering & 

Administration 
Total 

Exhibit D-1 
CAPITAL COSTS FOR 65 MPH EXPRESSWAY 

(Alternative Sb) 

ALT.6A 
TOTAL COST 

(55 mph) 

$164,441 

36.144 
$200,585 

ADDED COST TO 
UPGRADE FOR 65 MPH 

$10,725 

2.537 
$13,262 

SOURCE: Brice, Petrides-Donohue 

AUTOMOBILE TRAFFIC FORECASTS 

ALT.68 
TOTAL 

(65 mph) 

$175, 166 

38.681 
$213,847 

An expressway with 65 mph speeds would significantly affect traffic along the 
U.S. 20 Corridor. This option · would attract traffic in excess of 93.41 percent 
compared to the Base Case, which is an increase of 39.14 percent over the 55 mph 
Expressway alternative. This large increase in traffic is logical due to reduced 
travel times. This alternative is expected to divert 1, 125 automobiles from 
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Interstates 80 and 90 to the study corridor. The 65 mph Expressway is assumed to be 
built in Iowa and Illinois, but not in Nebraska. The automobile forecasts for the 
65 mph Expressway are listed in Exhibit D-2. 

Exhibit D-2 
65 MPH EXPRESSWAY AUTOMOBILE FORECASTS 

2010 

SEGMENT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

CORRIDOR (1) 

12,470 
8,500 
5,050 
4,960 
4,680 
5,340 
4,680 
6,480 
6,040 
9,770 
6,060 
5,860 
5,770 
7,060 
5,430 
6,920 
5,400 

STUDY ALIGNMENT (2) 

12,470 
8,500 
5,050 
4,460 
4,680 
5,340 
4,680 
4,590 
4,470 
4,610 
4,810 
5,090 
5,440 
5,300 
4,890 
5,980 
5,400 

(1) Volumes include automobile traffic on new alignment plus traffic on existing 
road.· 

(2) Volumes include automobile traffic only on the alternative study alignment. 

SOURCE: Wilbur Smith Associates 
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TRUCK TRAFFIC FORECASTS 

A 65 mph Expressway would also significantly increase average truck speeds and 
therefore would create considerable diversion to U.S. 20. The estimated truck trips 
diverted to U.S. 20 is 965 trips, which includes 685 from Interstates 80 and 90. 
Truck forecasts by segment are listed in Exhibit D-3. · 

Exhibit D-3 
65 MPH EXPRESSWAY TRUCK FORECASTS 

SMALL LARGE TOTAL TRUCKS 
SEGMENT TRUCKS (1) TRUCKS (1) ON CORRIDOR (1) 

1 810 3,710 4,520 
2 740 3,990 4,730 
3 390 2,710 3,100 
4 630 3,010 3,640 
5 630 3,010 3,640 
6 590 3,080 3,670 
7 190 1,530 1,720 
8 380 1,690 2,070 
9 250 1,350 1,600 

10 520 1,420 1,940 
11 340 1,370 1,710 
12 360 1,380 1,740 
13 410 1,380 1,790 
14 390 1,580 1,970 
15 320 1,630 1,950 
16 390 1,950 2,340 
17 280 1,330 1,610 

(1) Volumes include truck traffic on new alignment, plus traffic on existing road. 
(2) Volumes include truck traffic only on the study alignment. 

SOURCE: Wilbur Smith Associates 

Traffic Forecasts For 65 MPH Expressway 

TOTAL TRUCKS ON 
STUDY ALIGNMENT (2) 

4,520 
4,730 
3,100 
3,560 
3,640 
3,670 
1,720 
1,530 
1,530 
1,870 
1,650 
1,680 
1,710 
1,910 
1,880 
2,270 
1,610 

D-3 



TOTAL TRAFFIC FORECASTS 

The composite estimated automobile and truck daily volume estimates for each 
alternative in the years 1990 and 201 O are listed by highway segment in Exhibit 
D-4. The estimates are for the traffic volumes only on the alternative study 
alignment. 

Exhibit D-4 
TOTAL ADT ESTIMATES FOR 65 MPH EXPRESSWAY 

SEGMENT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

1990 <1> 

13,080 
9,750 
5,820 
5,380 
5,510 
6,180 
4,640 
4,310 
4,180 
4,380 
4,470 
4,700 
5,000 
4,870 
4,500 
5,490 
5,370 

(1) Volumes include traffic only on the study alignment. 

SOURCE: Wilbur Smith Associates 

Traffic Forecasts For 65 MPH Expressway 

2010 <1> 

16,990 
13,230 
8,150 
8,020 
8,320 
9,010 
6,400 
6,120 
6,000 
6,480 
6,460 
6,770 
7,150 
7,200 
6,770 
8,250 
7,010 

D-4 
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Appendix E 
BENEFIT/COST CALCULATIONS 

This Appendix contains the benefrt/ cost calculations for the three improvement 
alternatives that were subjected to the economic development feasibility analysis. 
Each exhibit depicts the costs and benefits, by year, at constant 1992 price levels 
(exclusive of inflation). 

The exhibits depict different analyses, as follows: 

EXHIBITS 

E-1 through 3 
E-4 through 19 
E-20 through 22 

E-23 through 25 

E-26 through E-28 

Benefit/Cost Calculations 

SUBJECT 

Travel Efficiency Feasibility 
Travel Efficiency Sensitivity Tests 
Economic Development Feasibility from the Primary Impact 
Area Perspective 
Economic Development Feasibility from the State 
Perspective 
Economic Development Feasibility Excluding 
Correctionville Bypass 

E-1 



1990 
1 IHl1 
11H12 
11H13 
11H14 
11H15 
1IHIG 
11H17 
1 IHlll 
1DIHI 
2000 
2001 
2002 
2003 
2004 
2005 
20011 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 

J 

ExhibitE-1 
Alt. #3 TRAVEL EFFICIENCY FEASIBILITY 

Improved Two-Lane with Bypasses 

( $ OOO's) 

Costs Travel Efficiencv Benefits 
c .... 1ta1 Maint. n-ier. Acc. Tlme Resld. 

Undiscounted Values 
Total Total Net 

487.21 212.ol 183.31 Cost Benefits Benefits 

43.557.ol 0.0 43,557.0 0.0 (43,557.0 
I 154.11 522.1 275.11 903.5 0.0 154.11 1,701.1 1,540.3 

154.11 533.7 2711.11 9111.9 0.0 154.11 1,727.3 1,572.5 
154.11 545.3 278.0 930.2 0.0 154.11 1,753.5 1,5911.7 
154.11 5511.9 279.2 1143.11 0.0 154.11 1,779.11 1,1125.0 
154.11 5118.5 280.4 957.0 0.0 154.11 1,8011.0 1,851.2 
154.11 580.2 281.11 970.4 0.0 154.11 1,832.2 1,1177.4 
154.11 591.8 282.11 Sl83.ll o.o 154.8 1,858.4 1,703.11 
154.11 !!03.4 284.0 IHl7.2 0.0 154.11 1,884.11 1,729.11 
154.11 1115.0 285.2 1.010.e 0.0 154.11 1,910.8 1,758.0 
154.11 11211.11 2811.4 1,024.0 0.0 154.8 1,937.0 1,782.2 
1511.5 1138.3 287.8 1,037.4 0.0 158.5 1,""3.2 1,1108.7 
158.2 849.9 288.8 1,050.11 0.0 158.2 1,989.4 1,831.2 
1!!0.0 881.5 290.0 1,084.2 0.0 1!!0.0 2,015.8 1,1155.8 
181.7 873.1 291.2 1,077.5 0.0 181.7 2,041.9 1,880.2 
183.4 884.7 292.4 1,090.9 0.0 183.4 2,01111.1 1,904.7 
185.1 898.4 293.8 1,104.3 0.0 1115.1 2,094.3 1,929.2 
188.11 708.0 294.8 1117.7 0.0 168.8 2,120.5 1,953.7 
11111.8 719.81 2oe.0T 1 131.11 0.0 188.11 2,1411.7 1,9711.1 
172.0 731.2 297.2 1,144.5 o.o 172.0 2,172.9 2,000.9 
175.4 742.8 2SIB.4 1,157.9 0.0 175.4 2,1IHl.1 2,023.7 
178.9 754.5 299.8 1,171.3 0.0 1711.9 2,225.3 2,0411.4 
1112.3 766.1 300.8 1,1114.7 0.0 182.3 2,251.5 2,089.2 
185.11 777.7 302.0 1,1SIB.1 0.0 185.8 2,277.11 2,092.0 
189.2 789.3 303.2 1,211.4 0.0 189.2 2,304.0 2,114.8 
192.11 800.9 304.4 1,224.8 0.0 192.8 2,330.2 2,137.8 
1911.1 1112.8 305.8 1,238.2 0.0 198.1 2,358.4 2,1!!0.3 
201.2 824.2 308.8 1,251.8 0.0 201.2 2,382.8 2,181.4 
2011.4 835.11 308.0 1,285.0 0.0 2011.4 2,408.11 2,202.4 
211.8 847.4 309.2 1,278.4 0.0 211.8 2,435.0 2,223.4 
220.2 859.0 310.4 1 291.811 ~9-252.0 220.2 15713.2 15493.0 

@ Discount Rate of 8.0% 

FEASIBILITY RESULTS 
NPV Benefit = $29,454 
NPVCost= $45,816 

B/C = 0.8429 
IRR= 2.75% 

NPV = ($111,381) 
SOURCE: Wilbur Smith Associates 

Present Dlllcounted Values 
Worth Total Total Net 
Factor Cost Benefits Benefllis 

1.0000 43,557 0 (43,557 
0.9434 1411 1,!!05 1,459 
0.11900 138 1,537 1,400 
0.113911 130 1,472 1,342 
0.7921 123 1,410 1,287 
0.7473 1111 1,350 1,234 
0.7050 109 1,292 1,1112 
0.111151 103 1,238 1,133 
0.11274 97 1,1112 1,085 
0.5919 92 1,131 1,039 
0.55114 Ill! 1,082 IHl5 
0.5288 112 1,034 Sl52 
0.4970 79 gag 910 
0.48811 75 945 870 
0.4423 72 903 832 
0.4173 1111 1183 7115 
0.39311 115 824 759 
0.3714 112 787 728 
0.3503 59 752 llSl3 
0.3305 57 7111 881 
0.3118 55 888 831 
0.2942 53 1155 l!02 
0.2775 151 1125 574 
0.28111 49 1598 5411 . 
0.2470 47 589 522 
0.2330 45 543 4SIB 
0.21Sl8 43 5111 475 
0.2074 42 494 452 
0.1958 40 471 431 
0.1848 39 449 410 
0.1741 38 2738 2 897 

TOTAL 45,818 29454 118,361 
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1G90 
19111 
19112 
19113 
19114 
19115 
1SKMS 
19117 
191111 
1DGG 
2000 
2001 
2002 
2003 
2004 
2005 
2008 
2007 
2008 
2oog 
2010 
2011 
2012 
2013 
2014 
2015 
2018 
2017 
20111 
201g 
2020 
2021 
2022 

ExhibltE-2 
Alt. 4: lRAVEL EFFICIENCY FEASIBILITY 

New Two-Lane Alignment 

( $ OOO'e) 

Costs Travel Efficiency Benefits 
Cm Ital Ma Int. ~er. Acc. Time Reaid. 

Undlscounted Values 
Total Total Net 

579.81 438.0I 1 542.71 Coot Benefits Benefits 

85 409.0 I 0.0 85,40G.O 0.0 (85,40G.OJ 
I 221.4 817.8 437.G 1,838.2 0.0 221.4 2,8G3.7 2,472.3 

221.4 830.2 438.8 1,870.1 0.0 221.4 2,7311.G 2,517.5 
221.4 842.11 43G.2 1,701.G 0.0 221.4 2,784.0 2,582.8 
221.4 855.5 43g_g 1,733.11 o.o 221.4 2,112G.2 2,807.8 
221.4 888.1 440.5 1,785.8 0.0 221.4 2,1174.3 2,852.G 
221.4 880.11 441.2 1,7G7.5 0.0 221.4 2,G1G.5 2,8"8.1 
221.4 893.4 441.8 1,82G.3 0.0 221.4 2,G84.8 2,743.2 
221.4 708.1 442.5 1,881 .2 0.0 221.4 3,00G.11 2,7118.4 
221.4 718.7 443.1 1,893.0 0.0 221.4 3,054.G 2,1133.5 
221.4 731.4 443.11 1,924.11 0.0 221.4 3,100.0 2,8711.8 
223.11 744.0 444.4 1,G58.7 0.0 223.G 3,145.2 2,921.3 
228.3 758.7 445.1 1,1188.5 0.0 228.3 3,190.3 2,G84.0 
228.11 711G.3 445.7 2,020.4 0.0 228.11 3,235.5 3,008.7 
231.2 782.0 448.4 2,052.2 0.0 231.2 3,280.8 3,04G.4 
233.7 7114.8 447.0 2,084.1 0.0 233.7 3,325.11 3,092.1 
238.2 807.3 447.7 2,115.G 0.0 238.2 3,370.G 3,134.7 
238.8 111G.G 448.3 2147.11 0.0 238.8 3,418.1 3,177.5 
241.1 132.81 449.ol 2.179.81 0.0 241.1 3,481.2 3,220.1 
248.0 1145.3 44G.7 2,211.4 0.0 248.0 3,508.3 3,280.3 
250.G 1157.11 450.3 2,243.3 0.0 250.G 3,551.5 3,300.8 
255.8 1170.8 450.G 2,275.1 0.0 255.11 3,5Ge.8 3,340.11 
280.B 1183.2 451.8 2,307.0 0.0 280.8 3,841.11 3,381.0 
285.7 895.11 452.2 2,338.11 0.0 285.7 3,888.11 3,421.2 
270.8 908.5 452.G 2,370.7 0.0 270.8 3,732.1 3,481.5 
275.5 921.1 453.5 2,402.5 0.0 275.5 3,777.2 3,501.7 
280.4 933.11 454.2 2,434.4 0.0 280.4 3,1122.4 3,542.0 
287.8 G48.4 454.8 2,468.2 0.0 287.8 3,887.5 3,57G.7 
2G5.2 G5G.1 455.5 2,4118.0 0.0 2G5.2 3,1112.8 3,817.4 
302.8 G71.7 458.1 2,52G.G 0.0 

. 
302.8 3,1157.11 3,1155.2 

314.G 1184.4 458.11 2 581.7119 585.0 314.G 23587.G 23253.0 

@ Discount Rate of 8.0% 

FEASIBILITY RESULTS 
NPV Benefit= $411,G12 
NPV Cost = $68,840 

B/C = 0.8835 
IRR= 3.111% 

NPV = ($21,727) 
SOlJ'ICE: Wilbur Smith ASl11ociatee 

Present Discounted Values 
Worth Total Total 
Factor Coot Benefits 

1.0000 e5,40G 0 
O.G434 2og 2,541 
0.11900 1G7 2,4311 
0.113Ge 1118 2,3311 
0.7921 175 2,241 
0.7473 185 2,148 
0.7050 158 2,058 
0.11851 147 1,G72 
0.8274 13G 1,81111 
0.5111G 131 1,1108 
0.55114 124 1,731 
0.52811 1111 1,857 
0.4G70 112 1,5115 
0.4C5811 107 1,517 
0.4423 102 1,451 
0.4173 118 1,3811 
0.31138 113 1,327 
0.3714 llG 1,28G 
0.3503 14 1,213 
0.3305 111 1,15G 
0.3111 711 1,107 
0.21142 75 1,0511 
0.2775 72 1,011 
0.28111 70 ge5 
0.2470 87 922 
0.2330 84 11110 
0.21118 82 840 
0.2074 llO 802 
0.11158 5a 785 
0.11148 58 730 
0.1741 55 4103 

TOTAL 88,840 411,G12 

Net 
Benefits 

(8!5,40G 
2,332 
2,241 
2,152 
2,088 
1,1182 
1,902 
1,1124 
1,74G 
1,877 
1,807 
1,53G 
1,473 
1,410 
1,34G 
1,290 
1,234 
1,1110 
1,121 
1,071 
1,0211 

1183 
11311 
llGIS 
1155 
1118 
"i7G 
742 
7011 
875 

404G 
(21,727' 

I .. , 
' 



HKIO 
1001 
11Kl2 
1003 
111114 
1005 
1008 

. 1007 
1SKl8 
11KKI 
2000 
2001 
2002 
2003 
2004 
2005 
2008 
2007 
2008 
20011 
2010 
2011 
2012 
2013 
2014 
2015 
2018 
2017 
2018 
20111 
2020 
2021 
2022 

ExhlbitE-3 
Alt. 8: TRAVEL EFFICIENCY FEASIBILITY 

55 Mph. Express-y 

( $ OOO's) 

Coats Travel Elliclencv Benefils 
Cm ital Malnt. Oner. Acc. Time Reaid. 

Undlscounted Values 
Total Total Net 

827.41 1 822.ol 2.7115.2 I Coat Benefits Benefils 

173 210.0I 0.0 173,210.0 0.0 (173,210.0 
I 533.7 1182.11 1 ;11811.3 2,1174.5 0.0 533.7 5,1128.8 5,3112.11 

533.7 1,001.3 1,1185.0 3,034.3 0.0 533.7 8,020.7 5,487.0 
533.7 1,0111.8 2,000.8 3,0114.1 0.0 533.7 8,114.7 5,581.0 
533.7 1,038.3 2,018.5 3,153.11 0.0 533.7 8,208.7 15,875.0 
533.7 1,058.8 2,032.3 3,213.7 o.o 533.7 8,302.7 5,7811.0 
533.7 1,075.3 2,048.0 3,273.4 0.0 533.7 8,3118.7 5,883.0 
533.7. 1,0113.8 2,083.8 3,333.2 0.0 533.7 8,4ll0.7 5,1157.0 
533.7 1,112.2 2,0711.5 3,3113.0 0.0 533.7 8,584.8 8,051.1 
533.7 1,130.7 2,0115.3 3,452.8 0.0 533.7 8,878.8 8,145.1 
533.7 1,1411.2 2,111.0 3,512.8 o.o 533.7 8,772.8 8,2311.1 
5311.8 1,187.7 2,128.8 3,572.3 0.0 5311.8 8,888.8 11,327.2 
545.8 1,188.2 2,142.5 3,832.1 0.0 545.8 8,ll80.8 11,415.2 
551.5 1,204.7 2, 11511.3 3,8111.11 0.0 551.5 7,054.8 8,503.3 
557.4 1,223.2 2,174.0 3,751.7 0.0 557.4 7,148.8 8,5111.4 
583.4 1,241.8 2,11111.8 3,811.5 0.0 583.4 7,242.11 8,8711.5 
5811.3 1,280.1 2,205.5 3,871.2 0.0 5811.3 7,338.11 8,787.8 
575.2 1 278.8 2221.3 31131.0 0.0 575.2 7,430.11 8,855.7 
581.1 1-2111.1 I 2.237.0I S,1190.8 I 0.0 581.1 7,524.11 11,1143.8 
5113.0 1,315.8 2,252.8 4,050.8 0.0 5113.0 7,81IUI 7,025.11 
ll04.ll 1,334.1 2,288.5 4,110.4 0.0 1104.11 7,712.11 7,108.0 
8115.7 1,352.8 2,284.3 4,170.1 0.0 11111.7 7,808.11 7,1ll0.2 
828.8 1,371.0 2,300.0 4,2211.11 0.0 1128.8 7,ll01.0 7,272.4 
640.4 1,3811.5 2,315.8 4,2811.7 0.0 1140.4 7,11115.0 7,354.8 
1152.3 1,408.0 2,331.5 4,3411.5 0.0 652.3 8,0811.0 7,438.7 
8114.2 1,428.5 2,347.3 4,4011.3 0.0 8114.2 8,1113.0 7,5111.8 
1178.0 1,445.0 2,383.0 4,41111.0 0.0 11711.0 11,277.0 7,801.0 
893.11 1,483.5 2,378.8 4,528.8 0.0 11113.8 8,371.0 7,877.2 
711.8 1,481.11 2,394.5 4,588.8 0.0 711.8 8,4115.0 7,753.4 
7211.4 1,500.4 2,410.3 4,848.4 0.0 7211.4 8,5511.1 7,8211.7 
7511.0 1 518.11 2 428.0 4 708.2 I 53 554.0 7511.0 62 207.1 81 448.1 

@ 01Scount Rate of 8.0% 

FEASIBILITY RESULTS 
NPV Benefit = $104,287 
NPVCost = $180,11117 

B/C = 0.5782 
IRR= 2.12% 

NPV = ($78,710) 
SOURCE: Wilbur Smith Associates 

Present Dillcounted Values 
Worth · Total Total Net 
Factor CO!lt Benefits Benefits 

1.0000 173,210 0 (173,210 
0.9434 503 5,5111 5,088 
0.8llOO 475 5,3!511 4,883 
0.83118 448 15,134 4,888 
0.71121 423 4,1118 4,4115 
0.7473 300 4,710 4,311 
0.7050 378 4,5011 4,133 
0.11851 3!5!5 4,317 3,1182 
0.8274 335 4,131 3,7117 
0.1511111 318 3,1153 3,837 
0.5584 2118 3,782 3,484 
0.5288 284 3,817 3,333 
0.41170 271 3,4511 3,188 
0.4888 2511 3,308 3,0411 
0.4423 247 3,182 2,11115 
0.4173 235 3,022 2,787 
0.31138 224 2,1188 2,884 
0.3714 214 2,780 2,!548 
0.3503 204 2,838 2,433 
0.3305 1118 2,1518 2,322 
0.3118 1811 2,405 2,2HI 
0.21142 181 2,2118 2,115 
0.2775 174 2,1113 2,018 
0.2818 188 2,0113 1,1125 
0.2470 181 1,11118 1,837 
0.2330 155 1,ll07 1,752 
0.21118 1411 1,81 II 1,871 
0.2074 144 1,738 1,5112 
0.11158 1311 1,111511 1,517 
0.111411 135 1,580 1,445 
0.1741 132 10 831 10 81111 

TOTAL 1110,007 104,287 (78,710 
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11H13 
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ExhibitE-4 
TRAVEL EFFICIENCY DISCOUNT RATES SENSITIVITY TEST #1 a & #1 b 

Alt. #3: Improved Two-Lane with Bypasses 

Costs Travel Efficiency Benefits 
C&Dltal Malnt. Ckier. Acc. Time Reaid. 

487.21 212.ol 1183.31 

43 557.o I 0.0 
I 154.11 522.1 275.11 G03.5 0.0 

154.8 533.7 2711.11 G111.G 0.0 
154.8 545.3 2711.0 G30.2 0.0 
154.8 5511.G 2711.2 943.11 0.0 
154,8 5118,5 280,4 G57,0 0.0 
154,8 580.2 281,8 G70.4 0.0 
154,8 5G1.8 282,8 G83.8 o.o 
154.8 803.4 284,0 IHl7.2 0.0 
154.11 1115.0 285.2 1,010.11 0,0 
154,8 11211.11 2811.4 1,024.0 0,0 
158.5 1138.3 287.11 1,037.4 0,0 
158,2 114g_g 2811.11 1,050.8 0.0 
180,0 11111,5 290.0 1,0114.2 0.0 
1111.7 1173.1 2G1.2 1,077.5 0.0 
1113.4 1184.7 2112.4 1,090.G 0.0 
1115.1 llGll.4 2G3.ll 1,104.3 0.0 
11111.8 708.0 294.11 1117.7 0.0 
1118.11 7111.8 I 21111.0 I 1 131.11 0.0 
172.0 731.2 2G7.2 1,144.5 0.0 
175.4 742.8 21111.4 1,157.G 0.0 
178.G 754.5 2IHl.ll 1,171.3 0.0 
1112.3 71111.1 300.8 1,184.7 0.0 
185.8 777.7 302.0 1,198.1 o.o 
18G.2 78G.3 303.2 1,211.4 0.0 
1112.B 800.G 304.4 1,224.8 0.0 
1 Gll.1 812.11 305.11 1,238.2 0.0 
201.2 824.2 3011.8 1,251.11 0.0 
208.4 1135.11 308.0 1,2115.0 0.0 
211.8 1147.4 3011,2 1,278.4 0.0 
220.2 85G.0 310.4 1 ,2G1 .8 113.252.0 

@ Discount Rate of 11.0% 3.0% 

FEASIBILITY RESULTS SENSITIVITY #1 a 
NPV Benefit =;o $211,454 $45,1211 
NPV Cost = $45,8111 $411,843 

B/C = 0.1142G 0.9834 
IRA = 2.75% 2.75% 

NPV = ($111,381) ($1,714) 
NOTE: In this sensitivity test only the discount rate was changed, 

to 3 % in Teat #1a, and to 10 % in Test #1b. 
SO~CE: Wilbur Smith Associates 

( $ OOO's) 

Undlscounted Values 
Total Total Net 
Cost Benefits Benefil!I 

43,557.0 0.0 (43,557.0 
154.8 1,701.1 1,5411.3 
154.11 1,727.3 1,572.5 
154.11 1,753.5 1,51111.7 
154.11 1,77G.ll 1,1125.0 
154.8 1,8011.0 1,1151.2 
154,8 1,832.2 1,1177.4 
154.8 1,858.4 1,703.11 
154.8 1,1184.8 1,7211.11 
154,11 1,G10.ll 1,758.0 

_ 154,11 1,G37.0 1,782.2 
158,5 1,Gll3.2 1,8011.7 
158,2 1,GBG.4 1,831.2 
180.0 2,015.11 1,855.11 
1111.7 2,041.G 1,880.2 
1113.4 2,068.1 1,G04.7 
111!5.1 2,094.3 1,G2G.2 
11111.8 2,120.5 1,G53.7 
1118.11 2,1411.7 1,G711.1 
172.0 2,172.G 2,000.G 
175.4 2,1IHl.1 2,023.7 
178.G 2,225.3 2,0411.4 
1112.3 2,251.5 2,0llG,2 
185.8 2,277.11 2,092.0 
18G,2 2,304.0 2,114.11 
192.8 2,330.2 2,137.11 
1 Gll.1 2,3511.4 2,180.3 
201.2 2,382.8 2,181.4 
208.4 2,408.11 2,202.4 
211.8 2,435.0 2,223.4 
220,2 15713.2 154G3.0 

10.0% 

SENSITIVITY #1 b 
$111,8111 
$45,071 

0.4175 
2.75% 

($211,255) 

Present Discounted Values 
Worth Total Total Net 
Factor Cost Benefit& Benefits 

1.0000 43,557 0 (43,5571 
0.9434 1411 1,805 1,45G 
O.llGOO 138 1,537 1,400 
0.113Gll 130 1,472 1,342 
0.71121 123 1,410 '1,2117 
0.7473 1111 1,350 . 1,234 
0.7050 10G 1,2112 1,1112 
0.111151 103 1,238 1,133 
0.11274 g7 1,1112 1,0115 
0,5G1G 112 1,131 1,03G 
0,5584 1111 1,082 IHl5 
0.521111 112 1,034 G52 
0,41170 7g llllG G10 
0.48811 75 945 1170 
0.4423 72 903 1132 
0.4173 1111 11113 7115 
0.3938 115 1124 75g 
0.3714 112 787 7211 
0.3503 511 752 llG3 
0.3305 57 718 8111 
0.31111 55 11811 1131 
0.2942 53 1155 802 
0,2775 51 1125 574 
0.211111 4g 5Gll 5411 ,,•,' 

0.2470 47 511g 522 
0.2330 45 543 41111 
0.211111 43 518 475 
0.2074 42 494 452 
0.111511 40 471 431 
0.111411 3g 44g 410 
0.1741 38 2738 28117 

TOTAL 45,8111 2G,454 1111,381 
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ExhlbltE-5 
TRAVEL EFFICIENCY DISCOUNT RATES SENSITIVITYTEST #ta & #tb 

Alt. #4: New Two-Lane Alignment 

Costs Travel Elficiencv Benefits 
C11>1tal Malnt. n.:.er. Acc. TI me Resld. 

579.81 4:18.01 1 542.71 

85,409.o I 0.0 
I 221.4 ISt 7 .IS 437.9 t ,1538.2 0.0 

22t.4 "30.2 438.IS t ,1570.t 0.0 
22t.4 1542.8 439.2 t ,70t .9 0.0 
22t.4 1555.5 439.9 t,733.11 0.0 
22t.4 ""8.t 440.5 t ,7155.8 0.0 
22t.4 880.8 44t.2 t ,797.5 0.0 
22t.4 893.4 44t.8 t ,829.3 0.0 
22t.4 708.t 442.5 t ,81St .2 0.0 
22t.4 7t8.7 443.t t ,893.0 0.0 
22t.4 731.4 443.11 t ,1124.11 0.0 
223.9 744.0 444.4 1,958.7 0.0 
2215.3 758.7 445.1 t ,11811.5 0.0 
228.11 7159.3 445.7 2,020.4 0.0 
23t.2 782.0 448.4 2,052.2 0.0 
233.7 7114.8 447.0 2,0114.1 0.0 
238.2 807.3 447.7 2,t t5.9 0.0 
238.IS 8t9.9 448.3 2 t47.ll 0.0 
24t.t 832.81 449.ol 2 179.8 I 0.0 
248.0 845.3 449.7 2,2t 1.4 0.0 
250.9 857.9 450.3 2,243.3 o.o 
255.11 870.8 450.9 2,275.t 0.0 
280.11 883.2 45t.8 2,307.0 0.0 
2155.7 895.8 452.2 2,338.8 0.0 
270.8 908.5 452.9 2,370.7 0.0 
275.5 112t .1 453.5 2,402.5 0.0 
2110.4 933.8 454.2 2,434.4 0.0 
2117.8 1146.4 454.11 2,488.2 0.0 
295.2 959.t 455.5 2,4118.0 0.0 
302.8 971.7 458.1 2,529.9 0.0 
3t4.9 1184.4 458.11 2581.7I19.5G5.0 

@ Dacount Rate of 8.0%. 3.0% 

FEASIBILITY RESULTS SENSITIVITY#ta 
NPV Benefit ;;. $48,9t 2 $7t ,755 
NPV Cost= $88,840 $70,109 

B/C = 0.15835 t .0235 
~= ~~ ~~ 

NPV = ($2t ,727) $1,848 
NOTE: In this sens ltlvlty test only the discount rate was changed, 

to 3 % In Test #ta, and to to% in Test #tb. 
SOl.flCE: Wilbur Smith Allsoclates 

( $ OOO's) 

Undl11counted Values 
Total Total 
Cost Beneflls 

85,409.0 0.0 
22t.4 2,15113.7 
22t.4 2,731U 
22t.4 2,7114.0 
22t.4 2,1129.2 
22t.4 2,1174.3 
22t.4 2,9t9.5 
22t.4 2,11154.8 
22t.4 3,009.11 
22t.4 3,054.9 
22t.4 3,tOO.O 
223.9 3,t45.2 
2215.3 3,t90.3 
2211.8 3,235.5 
23t.2 3,2110.8 
233.7 3,325.11 
2315.2 3,370.9 
2311.8 3,418.1 
24t.1 3,41St .2 
248.0 3,508.3 
250.9 3,55t.5 
255.11 3,51115.8 
280.8 3,154t .II 
285.7 3,888.9 
270.8 3,732.t 
275.5 3,777.2 
280.4 3,1122.4 
287.8 3,8157.5 
295.2 3,9t2.8 
302.8 3,957.8 
314.9 23 5157.9 

10.0% 

SENSITIVITY #t b 
$29,994 
$157,575 

0.4439 
3.tlS% 

($37,580) 

Net 
Benefils 

(155,409.0J 
2,472.3 
2,517.5 
2,582.IS 
2,807.11 
2,852.9 
2,8118.t 
2,743.2 
2,71111.4 
2,1133.5 
2,1178.8 
2,1121.3 
2,11154.0 
3,008.7 
3,049.4 
3,0112.t 
3,134.7 
3,177.5 
3,220.1 
3,280.3 
3,300.8 
3,340.8 
3,38t.O 
3,42t.2 
3,48t.5 
3,50t .7 
3,542.0 
3,579.7 
3,817.4 
3,855.2 

23253.0 

Present Discounted Values 
Worth Total Total Net 
Factor Cost Benefltn Beneflls 

t.0000 155,409 0 (155,409 
0.11434 209 2,541 2,332 
0.11900 t97 2,4311 2,24t 
0.1131115 tlllS 2,338 2,t52 
0.7112t t75 2,24t 2,0ISe 
0.7473 t85 2,t48 t,11112 
0.7050 t58 2,058 t ,902 
O.IS85t t47 t,972 t,1124 
0.15274 t39 t ,111111 t,749 
0.59t9 t3t t,1108 t,1577 
0.5584 124 1,731 1,807 
0.52811 1111 1,1557 1,539 
0.4970 112 1,585 1,473 
0.4888 107 1,517 1,4t0 
0.4423 102 1,451 1,349 
0.4173 ~ Siii t,388 1,290 
0.39315 113 t,327 1,234 
0.3714 119 t,2159 1,tllO 
0.3503 114 1,2t3 1,t211 
0.3305 111 t,159 1,0711 

·0.3t t8 711 t,t07 1,029 
0.21142 75 1,0511 11113 
0.2775 72 t ,Ott 9311 
0.28t8 70 1185 111115 
0.2470 87 1122 1155 
0.2330 84 1180 llt8 
0.2tll8 82 1140 779 
0.2074 80 1102 742 
O.t958 511 785 708 
O.t848 58 730 875 
0.174t 55 4 t03 4049 

TOTAL 158,840 48,9t2 (2t ,727 
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ExhibitE-e 
ll'IAVEL EFFICIENCY DISCOUNT RATES SENSITIVITY TEST #1 a & #1 b 

Alt. #II: 55 Mph. Expressway 

Costs Travel Efficiency Benefits 
C11>1tal Malnt. Oner. Acc. TI me Resld. 

827.41 1 822.01 2.795.21 

173.210.0 I Gl54.4 1,1153.5 2,1114.8 0.0 
I 533.7 G82.9 1,111111.3 2,1174.5 0.0 

533.7 1,001.3 1,"85.0 3,034.3 0.0 
533.7 1,0111.8 2,000.8 3,0"4.1 0.0 
533.7 1,038.3 2,0Hl.5 3,153.11 0.0 
533.7 1,0511.11 2,032.3 3,213.7 0.0 
533.7 1,075.3 2,048.0 3,273.4 0.0 
533.7 1,0113.8 2,0113.8 3,333.2 0.0 
533.7 1,112.2 2;0711.5 3,3113.0 0.0 
533.7 1,130.7 2,0115.3 3,452.8 0.0 
533.7 1,1411.2 2,111.0 3,512.11 0.0 
5311.11 1,1117.7 2,1211.11 3,572.3 0.0 
545.11 1,1811.2 2,142.5 3,1132.1 0.0 
551.5 1,204.7 2,158.3 3,11111.11 0.0 
557.4 1,223.2 2,174.0 3,751.7 0.0 
5113.4 1,241.11 2,1811.11 3,811.5 0.0 
51111.3 t,2CI0.1 2,205.5 3,1171.2 0.0 
575.2 1 278.11 2 221.3 31131.0 0.0 
581.1 1.297.11 2 237.0 I 3 IKI0.8 I 0.0 
5113.0 1,315.11 2,252.11 4,050.6 0.0 
604.11 1,334.1 2,2118.5 4,110.4 0.0 
6111.7 1,352.11 2,284.3 4,170.1 0.0 
628.11 1,371.0 2,300.0 4,2211.11 0.0 
1140.4 1,389.5 2,315.8 4,2811.7 0.0 
652.3 1,408.0 2,331.5 4,3411.5 0.0 
6114.2 1,4211.5 2,347.3 4,4011.3 0.0 
e1e.o 1,445.0 2,363.0 4,41111.0 0.0 
8113.8 1,4113.5 2,378.8 4,528.8 0.0 
111.e 1,481.11 2,3114.5 4,588.6 0.0 
7211.4 1,500.4 2,410.3 4,848.4 o.o 
7511.0 1 518.11 2 4211.0 4 708.2153 554.0 

@ Discount Rate of 6.0% 3.0% 

FEASIBILITY RESULTS SENSITIVITY #1 a 
NPV Benefit = $104,287 $1 eo,G20 
NPV Cost = $180,1197 $1114,5311 

B/C = 0.57112 0.11720 
IRA= 2.12% 2.12% 

NPV = ($78,710) ($23,11111) 
NOTE: In this sensitivity test only the discount rate was changed, 

to 3 % in Test #1a, and to 10 % in Test #1b. 
SO~CE: Wilbur Smith Associates 

($ OOO's) 

Undlscounted Values 
Total Total Net 
Cost Benefits Benefits 

173,210.0 0.0 (173,210.0 
533.7 5,G2e.e 5,3"2.11 
533.7 11,020.7 5,487.0 
533.7 11,114.7 5,581.0 
533.7 11,208.7 5,1175.0 
533.7 11,302.7 5,71111.0 
533.7 11,39«1.7 5,11113.0 
533.7 ll,4Q0.7 5,1157.0 
533.7 11,584.8 11,051.t 
533.7 11,1178.8 11,145.1 
533.7 11,772.8 11,2311.1 
539.11 11,8CICl.8 11,327.2 
545.11 11,llCI0.8 11,415.2 
551.5 7,054.8 e,503.3 
557.4 7,148.8 11,5111.4 
5113.4 7,242.9 11,11711.5 
SClll.3 7,3311.11 11,7117.11 
575.2 7,430.11 11,1155.7 
581.1 7,524.11 11,1143.11 
5113.0 7,1118.11 7,025.11 
CI04.9 7,712.11 7,108.0 
11111.7 7,8011.9 7,1Q0.2 
1128.11 7,Q01.0 7,272.4 
Cl40.4 7,Gll5.0 7,354.11 
1152.3 8,0811.0 7,4311.7 
6114.2 ,- 8,183.0 7,518.11 
11711.0 8,277.0 7,CIOt.O 
693.8 8,371.0 7,877.2 
711.11 8,465.0 7,753.4 
7211.4 8,5511.1 7,11211.7 
7511.0 e2 201.1 et 448.1 

10.0% 

SENSITIVITY #1b 
$6e,185 

$178,431 
0.37011 
2.12% 

($112,245) 

PreHnt Dilcounted Values 
Worth Total Total Net 
Factor Coot Benefits Benefits 

1.0000 173,210 0 (173,210, 
0.9434 503 5,591 5,088 
0.8QOO 475 5,358 4,11113 
0.113915 4411 5,134 4,15811 
0.7"21 423 4,11111 4,4115 
0.7473 3gg 4,710 4,311 
0.7050 3711 4,5011 4,133 
0.111151 355 4,317 3,11112 
0.11274 335 4,131 3,7117 
0.511111 3111 3,1153 3,1137 
0.5584 21111 3,7112 3,484 
0.52Clll 2114 3,1117 3,333 
0.41170 271 3,4511 3,11111 
0.4Cl811 2511 3,3011 3,0411 
0.4423 247 3,1112 2,1115 
0.4173 235 3,022 2,7117 
0.3113C1 224 2,11811 2,llM 
0.3714 214 2,7CIO 2,54CI 
0.3503 204 2,ll3CI 2,433 
0.3305 1915 2,5111 2,322 
0.3118 11111 2,405 2,2111 
0.2"42 1111 2,2915 2,115 
0.2775 174 2,1113 2,018 
0.21118 1Cl8 2,0113 1,"25 
0.2470 1111 1,Glla 1,1137 
0.2330 155 1,Q07 1,752 
0.21118 1411 1,8111 1,871 
0.2074 144 1,7311 1,5Q2 
0.1115CI 1311 1,85CI 1,517 
0.111411 135 1,580 1,445 
0.1741 132 101131 1oegg 

TOTAL 180Gll7 104,287 (78,710' 
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ExhibltE-7 
TRAVEL EFFICIENCY CAPITAL COST SENSITIVITY TEST #2 

Alt. #3: Improved Two-Lane with Bypasses 

( $ OOO's) 

Costs Travel Efficiency Benefits 
Cl9>1tal Ma Int. ~er. Acc. Time Reaid. 

Undlscounted Values 
Total Total Net 

487.21 272.01 8153.31 Cost Benefits Benefits 

34148.0I 0.0 34,848.0 0.0 (34,848.0 
I 154.1 522.1 275.15 903.5 0.0 154.8 1,701.1 1,5415.3 

154.8 533.7 2715.8 g115.g 0.0 154.8 1,727.3 1,572.5 
154.B 545.3 278.0 g30_2 0.0 154.8 1,753.5 1,5Sl8.7 
154.8 !!Se.g 21g.2 943.8 0.0 154.8 1,11g.8 1,1525.0 
154.8 5158.5 280.4 gs1.o 0.0 154.8 1,1108.0 1,1551.2 
154.8 580.2 281.8 g10.4 0.0 154.8 1,832.2 1,877.4 
154.8 5g1.11 . 282.8 983.8 0.0 154.8 1,858.4 1,703.8 
154.8 803.4 284.0 G97.2 o.o 154.8 1,884.8 1,12g.e 
154.8 1515.0 285.2 1,010.15 0.0 154.8 1,g10.8 1,758.0 
154.8 15215.8 288.4 1,024.0 0.0 154.8 1,937.0 1,782.2 
158.5 838.3 287.8 1,037.4 0.0 158.5 1,983.2 1,8015.7 
158.2 154g_g 2811.8 1,050.8 0.0 158.2 1,9119.4 1,831.2 
180.0 881.5 290.0 1,0154.2 0.0 180.0 2,015.8 1,855.15 
1151.7 1573.1 2g1.2 1,077.5 0.0 1151.7 2,041.~ 1,880.2 
183.4 1514.7 292.4 1,090.g 0.0 183.4 2,01511.1 1,904.7 
1155.1 1596.4 293.15 1,104.3 0.0 1155.1 2,094.3 1,92g.2 
188.8 708.0 294.8 1 117.7 0.0 188.8 2,120.5 1,g53_7 
1es.l5 71D.81 298.ol 1 131.11 0.0 1158.8 2,148.7 1,g18.1 
172.0 731.2 297.2 1,144.5 0.0 172.0 2,112.g 2,000.g 
175.4 742.8 298.4 1,157.9 0.0 175.4 2,199.1 2,023.7 
178.g 754.5 2IHl.15 1,171.3 0.0 178.9 2,225.3 2,048.4 
182.3 788.1 300.8 1,184.7 0.0 182.3 2,251.5 2,0159.2 
185.8 777.7 302.0 1,198.1 0.0 185.8 2,277.8 2,092.0 
189.2 789.3 303.2 1,211.4 0.0 18g.2 2,304.0 2,114.8 
192.6 800.g 304.4 1,224.1 0.0 192.15 2,330.2 2,137.15 
1915.1 112.15 305.15 1,238.2 0.0 1915.1 2,358.4 2,180.3 
201.2 824.2 308.8 1,251.8 0.0 201.2 2,382.15 2,181.4 
2015.4 835.1 301.0 1,2155.0 o.o 2015.4 2,4011.8 2,202.4 
211.15 147.4 309.2 .1.278.4 0.0 211.15 2,435.0 2,223.4 
220.2 859.0 310.4 1 291 .8 I 13.252.0 220.2 15 713.2 15493.0 

@ Discount Rate of 8.0% 8.0% 

FEASIBILITY RE SUL TS SENSITIVITY TEST #2 
NPV Benefit = $29,454 $29,454 
NPVCost= $45,818 $37,105 

B/C = 0.15429 0.7938 
IRR = 2.75% 4.20% 

NPV = ($18,381) ($7,850) 
NOTE: In thl1111ermltlvity test, only the capital cost was changed (reduced by 20 %). 

SOURCE: Wiibur Smith Associates 

Present Discounted Valu• 
Worth Total Total Net 
Factor COit Benefits Benefits 

1.0000 34,848 0 (34,848 
0.9434 148 1,805 1,45g 
0.8900 138 1,537 1,400 
0.83915 130 1,472 1,342 
0.7921 123 1,410 1,287 
0.7473 118 1,350 1,234 
0.7050 1og 1,292 1,182 
0.8851 103 1,238 1,133 
0.15274 g1 1,1112 1,085 
0.5Sl1g 92 1,131 1,03g 
0.5584 88 1,0112 gg5 
0.5288 82 1,034 g52 
0_4g70 7g gag g1o 
0.4888 75 945 170 
0.4423 72 903 832 
0.4173 88 183 7g5 
0.3938 es 124 75g 
0.3714 152 7117 728 
0.3503 5SI 752 1593 
0.3305 57 718 881 
0.3111 55 eal5 831 
0.2942 53 855 eo2 
0.2775 51 1525 574 
0.21518 4g 5915 541 
0.2470 47 5159 522 
0.2330 45 543 4g9 
0.2198 43 511 475 
0.2074 42 494 452 
o.1gse 40 471 431 
0.1848 39 449 410 
0.1741 38 27315 21597 

TOTAL 37,105 2g,454 (7,850 
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ExhibltE-8 
TRAVEL EFFICIENCY CAPITAL COST SENSITIVITY TEST #2 

Alt. #4: New Two-Lene Alignment 

( $ OOO's) 

Coats Travel Etliciencv Benefits 
C11>1tel Maint. Ooer. Acc. Time Res Id. 

Undiscounted Values 
Total Total Net 

5711.81 438.ol 1.542.71 Cost Benefits Benefits 

52 327.o I 0.0 52,327.0 . 0.0 (52,327.0 
I 221.4 817.8 437.9 1,"311.2 0.0 221.4 2,893.7 2,472.3 

221.4 830.2 438.8 1,870.1 0.0 221.4 2,738.9 2,517.5 
221.4 842.8 439.2 1,701.9 0.0 221.4 2,784.0 2,582.8 
221.4 855.5 439.9 1,733.8 0.0 221.4 2,82D.2 2,807.8 
221.4 888.1 440.5 1,785.8 0.0 221.4 2,874.3 2,852.9 
221.4 880.8 441.2 1,797.5 0.0 221.4 2,919.5 2,8"8.1 
221.4 893.4 441.8 1,829.3 0.0 221.4 2,984.8 2,743.2 
221.4 708.1 442.5 1,881.2 0.0 221.4 3,009.8 2,788.4 
221.4 718.7 443.1 1,893.0 0.0 221.4 3,054.9 2,833.5 
221.4 731.4 443.8 1,924.8 0.0 221.4 3,100.0 2,878.8 
223.9 744.0 444.4 1,958.7 o.o 223.9 3,145.2 2,921.3 
228.3 758.7 445.1 1,988.!5 0.0 228.3 3,190.3 2,984.0 
228.8 789.3 445.7 2,020.4 0.0 228.8 3,23!5.5 3,008.7 
231.2 782.0 448.4 2,0!52.2 0.0 231.2 3,280.8 3,04Sl.4 
233.7 794.8 447.0 2,084.1 o.o 233.7 3,32!5.8 3,092.1 
238.2 807.3 Cl 447.7 2,115.9 0.0 238.2 3,370.9 3,134.7 
238.8 819.9 448.3 2147.8 0.0 238.8 3,418.1 3,177.5 
241.1 832.81 449.0I 2.17D.8 I 0.0 241.1 3,481.2 3,220.1 
248.0 845.3 44D.7 2,211.4 0.0 248.0 3,508.3 3,280.3 
250.9 857.9 450.3 2,243.3 0.0 250.9 3,551.!5 3,300.8 
255.8 870.8 450.9 2,275.1 0.0 255.8 3,598.8 3,340.8 
260.8 883.2 451.8 2,307.0 0.0 280.8 3,841.8 3,381.0 
285.7 895.8 452.2 2,338.8 0.0 265.7 3,888.9 3,421.2 
210.8 908.5 452.9 2,370.7 o.o 270.8 3,732.1 3,481.5 
275.5 921.1 453.5 2,402.5 0.0 275.5 3,777.2 3,501.7 
280.4 933.8 454.2 2,434.4 0.0 280.4 3,822.4 3,542.0 
287.8 948.4 454.8 2,488.2 0.0 287.8 3,887.5 3,579.7 
295.2 959.1 455.5 2,4S18.0 0.0 295.2 3,912.8 3,817.4 
302.8 971.7 458.1 2,529.9 0.0 302.8 3,957.8 3,855.2 
314.9 984.4 458.8 2 581.711 D.585.0 314.D 23 567.9 23.253.0 

@ Discount Rate of 8.0% 8.0% 

FEASIBILITY RESULTS SENSITIVITY TEST #2 
NPV Benefit= $48,912 $48,912 
NPV Coat = $68,840 $55,5511 

B/C = 0.8835 0.11444 
IRA = 3.18% 4.88% 

NPV = ($21,727) ($8,845) 
NOTE: In this &el'llltMty test, only the capital cont Willi changed (reduced by 20 %). 

SO~CE: Wilbur Smith Associates 

Present Discounted Values 
Worth Total Total Net 
Factor Cost Benefits Benefitl 

1.0000 52,327 0 (52,327) 
0.9434 209 2,541 2,332 
0.8900 197 2,438 2,241 
0.11398 188 2,338 2,152 
0.7921 175 2,241 2,0IMI 
0.7473 185 2,148 1,"82 
0.7050 158 2,058 1,902 
0.8851 147 1,972 1,824 
0.8274 139 1,888 f,749 
0.5Sl19 131 1,808 1,877 
0.5584 124 1,731 1,807 
0.152118 118 1,857 1,539 
0.4970 112 1,!585 1,473 
0.4888 107 1,517 1,410 
0.4423 102 1,4!51 1,34D 
0.4173 Siii 1,388 1,290 
0.3938 Sl3 1,327 1,234 
0.3714 89 1,289 1,180 
0.3503 84 1,213 1,128 
0.3305 81 1,1!59 1,078 
0.3118 78 1,107 1,02D 
0.2942 7!5 1,058 983 
0.2775 72 1,011 D38 
0.2818 70 985 898 
0.2470 87 922 855 
0.2330 84 880 818 
0.21"8 82 840 779 
0.2074 80 802 742 
0.1Sl!58 58 785 7011 
0.1848 58 730 875 
0.1741 55 4103 4049 

TOTAL 55,558 48,912 (8,845 



~ 
::::. 
CD 
~ 

~ a 
«'» .... 
~ 
"!io.' 
C") s. 
QI 
:::!' a· 
~ 

m 
I .... 

0 

1Q90 
11M11 
11M12 
11M13 
11M14 
11M15 
19SHI 
11M17 
11M18 
1IMIG 
2000 
2001 
2002 
2003 
2004 
2005 
2008 
2007 
20011 
20011 
2010 
2011 
2012 
2013 
2014 
2015 
2018 
2017 
2018 
2019 
2020 
2021 
2022 

ExhibitE-11 
TRAVEL EFFICIENCY CAPITAL COST SENSITIVITY TEST #2 

Alt. #ts: 55 Mph. Expressway 

( $ OOO's) 

Coats Travel Efficiency Benefits 
C111:1ital Maint. nner. Acc. Time Reaid. 

Undiscounted Values 
Total Total Net 

927.41 1.822.ol 2.7115.21 Cost Benefits Benefits 

1a sea.al 0.0 138,5t58.0 0.0 (138,5158.0 
I 533.7 11112.11 1,11811.3 2,1174.5 0.0 533.7 5,1128.ts 5,3112.11 

533.7 1,001.3 1,1185.0 3,034.3 0.0 533.7 8,020.7 5,4117.0 
533.7 1,0111.11 2,000.11 3,0114.1 '-.. 0.0 533.7 8,114.7 5,5111.0 
533.7 1,038.3 2,018.5 3,153.11 0.0 533.7 8,2011.7 5,875.0 
533.7 1,0Sts.11 2,032.3 3,213.7 0.0 533.7 8,302.7 5,7811.0 
533.7 1,075.3 2,048.0 3,273.4 0.0 533.7 8,3118.7 5,1183.0 
533.7 1,0113.8 2,083.11 3,333.2 0.0 533.7 8,4ll0.7 5,1157.0 
533.7 1,112.2 2,0711.5 3,3113.0 0.0 533.7 8,584.8 8,051.1 
533.7 1,130.7 2,0115.3 3,452.8 0.0 533.7 8,8711.8 8,145.1 
533.7 1,1411.2 2,111.0 3,512.8 0.0 533.7 8,772.8 8,2311.1 
5311.8 1,187.7 2,12e.8 3,572.3 0.0 5311.8 8,lltsts.8 8,327.2 
545.8 1,188.2 2,142.5 3,832.1 0.0 545.8 8,llCS0.8 8,415.2 
551.5 1,204.7 2,158.3 3,8111 .II 0.0 551.5 1,054.8 ts,503.3 
557.4 1,223.2 2,174.0 3,751.7 o.o 557.4 7,148.8 ts,5111 .4 
583.4 1,241.ts 2,1811.8 3,1111.5 0.0 583.4 7,242.11 8,8711.5 
Stsll.3 1,280.1 2,205.5 3,1171.2 0.0 5811.3 7,338.11 e,787.8 
575.2 1 2111.8 2221.3 31131.0 0.0 575.2 7,430.11 8,1155.7 
581.1 1 2111.1 I 2.237.ol 3.no.8 I 0.0 5111.1 7,524.11 8,1143.11 
5113.0 1,315.8 2,252.8 4,oso.8 0.0 5113.0 7,818.11 7,025.11 
804.11 1,334.1 2,268.5 4,110.4 0.0 804.11 7,712.11 7,1011.0 
818.7 1,352.8 2,284.3 4,170.1 0.0 818.7 7,1108.11 7,190.2 
828.8 1,371.0 2,300.0 . 4,2211.11 0.0 828.8 7,ll01.0 7,272.4 
840.4 1,3811.5 2,315.8 4,2811.7 0.0 840.4 7,11115.0 7,354.8 
852.3 1,408.0 2,331.5 4,3411.5 0.0 852.3 8,0811.0 7,438.7 
1184.2 1,428.5 2,347.3 4,4011.3 0.0 tse4.2 8,183.0 7,5111.8 
878.0 1,445.0 2,363.0 4,4611.0 0.0 878.0 8,277.0 7,801.0 
8113.8 1,483.5 2,378.8 4,5211.8 0.0 8113.11 11,371.0 7,877.2 
711.8 1,481.11 2,3114.5 4,588.6 0.0 711.8 8,465.0 7,753.4 
7211.4 1,500.4 2,410.3 4,848.4 0.0 7211.4 11,5511.1 7,11211.7 
759.0 1 518.11 2 426.0 4 708.2 I 53 554.0 7511.0 82 207.1 81 4411.1 

@ Discount Rate of 8.0% 8.0% 

FEASIBILITY RESULTS SENSITIVITY TEST #2 
NPV Benefit= $104,287 $104,287 
NPV Cost = $1 llO,IMl7 $148,355 

B/C = 0.5782 0.7128 
IRR= 2.12% 3.411% 

NPV = ($78,710) ($42,0118) 
NOTE: In this 1ens itivity test, only the capital cost was changed (reduced by 20 %). 

SOURCE: Wilbur Smith Associates 

Present Dlacounted Values 
Worth ·Total Total Net 
Factor Cost Benefits Benefits 

1.0000 138,5811 0 (138,588 
0.11434 503 5,5111 5,01111 
O.llllOO 475 5,3511 4,11113 
0.113118 448 5,134 4,8118 
0.71121 423 4,11111 4,4115 
0.7473 3gg 4,710 4,311 
0.7050 378 4,5011 4,133 
O.tst551 355 4,317 3,1182 
0.8274 335 4,131 3,7117 
0.511111 318 3,1153 3,837 
0.55114 2118 3,7112 3,4114 
0.52811 2114 3,817 3,333 
0.41170 271 3,4511 3,11111 
0.48811 2511 3,308 3,0411 
0.4423 247 3,182 2,1115 
0.4173 235 3,022 2,7117 
0.31138 224 2,111111 2,tse4 
0.3714 214 2,780 2,548 
0.3503 204 2,t538 2,433 
0.3305 1118 2,518 2,322 
0.31111 11111 2,405 2,218 
0.21142 181 2,2118 2,115 
0.2775 174 2,1113 2,0111 
0.28111 1t58 2,0113 1,1125 
0.2470 181 1,11118 1,837 
0.2330 155 1,907 1,752 
0.21118 1411 1,8111 1,871 
0.2074 144 1,738 1,5112 
0.1 DSts 1311 1,85" 1,517 
0.11148 135 1,580 1,445 
0.1741 132 101131 10 81111 

TOTAL 148,355 104,287 {42,0118 
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ExhibltE-10 
TRAVEL EFFICIENCYll'IAFFIC VOLUME SENSITIVITY TEST #3 

Alt. #3: Improved Two-Lane with Bypasses 

( $ OOO's). 

Costs Travel Efficlencv Benefits 
c.,1ta1 Maint. ODer. Acc. Time Res id. 

Undiscounted Values 
Total Total 

528.0I 3M.Oi eo1.01 Cost Benefits 

43 557.o I 0.0 43,557.0 o.o 
I 154.1 587.1 375.3 D3D.IS 0.0 154.8 1,182.1 

154.1 57D.ll 377.11 G53.ll 0.0 154.8 1,D11.4 
154.11 592.5 380.2 11158.0 0.0 154.8 1,940.11 
154.11 805.2 382.7 G82.2 0.0 154.8 1,D70.1 
154.11 IS17.D 385.1 DIMS.4 0.0 154.8 1,GSIQ.5 
154.8 830.IS 387.IS 1,010.IS 0.0 154.8 2,028.8 
154.8 1143.3 390.0 1,024.11 0.0 154.11 2,0511.2 
154.8 IS58.0 392.5 1,03D.O 0.0 154.8 2,087.5 
154.11 ""8.7 394.D 1,053.2 0.0 154.8 2,111S.D 
154.8 15111.4 3D7.4 1,0117.4 0.0 154.8 2,1415.2 
1515.5 IS94.1 399.11 1,0111.IS 0.0 1515.5 2,175.8 
1511.2 701S.ll 402.3 1,0G5.ll 0.0 158.2 2,204.D 
1110.0 71D.5 404.7 1,110.0 0.0 180.0 2,234.3 
11S1.7 732.2 407.2 1,124.2 0.0 11S1.7 2,2153.IS 
1153.4 744.D 40D.IS 1,138.4 0.0 1153.4 2,2G3.0 
1155.1 757.8 412.1 1,152.IS 0.0 1155.1 2,322.3 
1815.8 770.3 414.5 1 188.8 0.0 1815.8 2,351.7 
1158.IS 783.01 417.0I 1.111.0 I 0.0 11511.8 2,381.0 
172.0 7D5.7 41D.5 1,1 D5.2 0.0 172.0 2,410.4 
175.4 808.4 421.D 1,20D.4 0.0 175.4 2,43D.7 
178.G 821.1 424.3 1,223.IS 0.0 178.G 2,48G.1 
182.3 833.8 421S.ll 1,237.8 0.0 1112.3 2,4G8.4 
185.11 8415.5 42D.2 1,252.0 0.0 185,8 2,527.11 
18D.2 859.2 431.7 1,2ae.2 0.0 18D.2 2,557.1 
192.8 871.D 434.1 1,280.4 0.0 192.6 2,581S.5 
1118.1 884.8 4311.11 1,2D4.IS 0.0 1118.1 2,815.11 
201.2 8D7.3 43D.O 1,308.8 0.0 201.2 2,1545.2 
2011.4 D10.0 441.5 1,323.0 0.0 201S.4 2,IS74.5 
211.IS 922.7 443.D 1,337.2 0.0 211.6 2,703.D 
220.2 G35.4 4415.4 1 351.4113.252.0 220.2 15G85.2 

@ D111count Rate of 8.0% 8.0% 

FEASIBILITY RESULTS SENSITIVITY TEST #3 
NPV Benefit = $2D,454 $32,392 
NPV Cost = $45,81 IS $45,81 IS 

B/C = 0.842D 0.7070 
IRR= 2.75% 3.37% 

NPV = ($18,3151) ($13,424) 
NOTE: In this sem ltlvlty test, only the only the traffic volumes -re changed ~ncreased by 20 %) 

which caused operating coat, accident, and time savings to change. 
SOURCE: Wilbur Smith As11ociates 

Net 
BenllfilB 

(43,557.0 
1,727.3 
1,758.IS 
1,7111S.O 
1,1115.3 
1,1144.7 
1,1174.0 
1,G03.4 
1,932.7 
1,1182.1 
1,991.4 
2,01D.1 
2,0415.7 
2,074.3 
2,101.D 
2,12G.IS 
2,157.2 
2,1114.D 
2,212.4 
2,2311.4 
2,2154.3 
2,2G0.2 
2,318.1 
2,342.0 
2,3117.D 
2,3D3.D 
2,41G.7 
2,444.0 
2,4"8.1 
2,492.3 

15785.0 

Pre111nt Discounted Valu• 
Worth Total Total Net 
Factor Cost Benefitll Benefits 

1.0000 43,557 0 (43,557 
0.9434 1415 1,771S 1,1S2D 
O.lllMIO 1311 1,701 1,!5153 
0.1131MS 130 1,82D 1,!5()0 
0.7921 123 1,se1· 1,4311 
0.7473 111S 1,494 1,3711 
0.70!5() 10D 1,430 1,321 
O.ae51 103 1,311G 1,211e 
0.11274 g7 1,310 1,213 
0.5G1D 92 1,253 1,181 
0.55114 lllS 1,1Dll 1,112 
0.521511 112 1,1415 1,084 
0.4D70 7g 1,0118 1,017 
0.4151111 75 1,0411 D72 
0.4423 72 1,001 g30 
0.4173 ea g57 911g 
0.3D38 es D14 114D 
0.3714 82 1173 1111 
0.3!5()3 5g 1134 775 
0.3305 57 7g7 740 
0.31111 55 781 701S 
0.2942 53 721S 874 
0.2775 51 893 

.. 
1143 

0.21S111 4g 8152 IS13 
0.2470 47 1532 5115 
0.2330 45 803 5511 
0.21Dll 43 575 532 
0.2074 42 54g !5()7 
0.1D58 40 523 4113 
0.111415 3g 499 480 
0.1741 38 27113 2745 

TOTAL 45,811S 32,392 (13,424 
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ExhibitE-11 
TRAVEL EFFICIENCY TRAFFIC VOLUME SENsmvnv TEST #3 

Alt. #4: New Two-Lane Alignment 

( $ OOO's) 

CCII ts Travel Efficiency Benefits 
C111>ital Malnt. Oner. Acc. TI me Resld. 

Undiscounted Values 
Total Total 

832.ol 4811.ol 1 1194.o I Cost Benefits 

115.409.0 I 0.0 115,401il.O 0.0 
I 221.4 1173.11 4g1.il 1,7118.4 0.0 221.4 2,11113.7 

221.4 1187.4 4113.0 1,1133.2 0.0 221.4 3,013.11 
221.4 701.3 4114.3 1,111111.0 0.0 221.4 3,0113.5 
221.4 715.1 4g5_5 1,lil02.ll 0.0 221.4 3,113.4 
221.4 12g.o 4lilll.8 1,1137.11 0.0 221.4 3,1113.3 
221.4 742.11 4118.0 1,lil72.4 0.0 221.4 3,213.2 
221.4 75'5.7 4gg_3 2,007.2 0.0 221.4 3,2113.1 
221.4 770.5 500.5 2,042.0 0.0 221.4 3,313.0 
221.4 784.4 501.8 2,078.8 0.0 221.4 3,382,g 
221.4 7118.2 503.0 2,111.11 0.0 221.4 3,412.B 
223.lil 1112.1 504.3 2,148.4 0.0 223,g 3,482.7 
2211.3 1125,g 505.5 2,1111.2 0.0 2211.3 3,512.11 
2211.B 93g,11 5011.8 2,218.0 o.o 2211.11 3,582.5 
231.2 853.11 508.0 2,250.8 0.0 231.2 3,812.4 
233.7 11117.5 50g_3 2,285.8 0.0 233.7 3,8112.3 
2311.2 881.3 510.5 2,320.4 0.0 238.2 3,712.2 
238.8 11g5_2 511.8 2 355.2 0.0 238.8 3,7112.1 
241.1 eog.ol s1s.ol 2 3H.OI 0.0 241.1 3,812.0 
248.0 1122.g 514.3 2,424.8 0.0 248.0 3,1181.g 
250.lil lil38.7 515.5 2,45g.8 0.0 250.g 3,lil11.8 
255.11 lil50.8 5111.8 2,4114.4 0.0 255.8 3,9111.7 
280.11 11454.4 518.0 2,521il.2 o.o 280.8 4,011.11 
2115.7 lil78.3 511il.3 2,5114.0 0.0 2115.7 4,0111.5 
270.8 992.1 520.5 2,5118.8 0.0 270.8 4,111.4 
275.5 1,0011.0 521.11 2,1133.11 0.0 275.5 4,181.3 
280.4 1,011il.8 523.0 2,8118.4 0.0 280.4 4,211.2 
2117.8 1,033.7 524.3 2,703.2 0.0 287.B 4,281.1 
21il5.2 1,047.5 525.5 2,738.0 0.0 21il5.2 4,311.0 
302.11 1,0111.4 5211.8 2,772.11 0.0 302.8 4,380,g 
314.lil 1 075.2 528.0 21107.8 I H 5115.0 314.lil 231il75.8 

@ Discount Rate of 11.0% 

FEASIBILITY RESULTS SENSmVITYTEST #3 
NPV Benefit = $48,lil12 $51,305 
NPV Cost = $118,840 $118,1140 

B/C = 0.11835 0.7475 
IRA= 3.111% 3.77% 

NPV = ($21,727) ($17,335) 
NOTE: In this aersltlvlty test, only the only the traftlc volumes were changed (increased by 20 %) 

which caUBed operating cost, accident, and time savings to change. 
SOURCE: Wilbur Smith Associates 

Net 
Benefits 

(115,401il.O, 
2,742.3 
2,7112.2 
2,1142.1 
2,8112.0 
2,1141.g 
2,gg1.8 
3,041.7 
3,0lil1 .II 
3,141.5 
3,1g1.4 
3,238.8 
3,2811.3 
3,333.7 
3,381.2 
3,4211.11 
3,478.0 
3,523.5 
3,570.lil -
3,1115.g 
3,118().g 
3,705.g 
3,750.8 
3,7g5.8 
3,1140.8 
3,885.8 
3,930.8 
3,lil73.3 
4,015.8 
4,058.3 

23 880.lil 

Present Dilcounted Values 
Worth Total Total Net 
Factor Coet Benefit& Benefits 

1.0000 115,40g 0 (115,401ilJ 
0.11434 201il 2,7lilll 2,587 
0.8lil00 11il7 2,1182 2,4115 
0.113lilll 11111 2,572 2,388 
0.71121 175 2,4811 2,21il1 
0.7473 1115 2,384 2,1118 
0.7050 1!18 2,2115 2,101il 
0.11851 147 2,170 2,023 
0.11274 13g 2,01g 1,940 
0.51il1g 131 1,IKIO 1,851il 
0.5584 124 1,lilOll 1,7112 
0.52118 1111 1,1124 1,708 
0.41il70 112 1,748 1,1133 
0.41188 107 1,1170 1,!183 
0.4423 102 1,5118 1,4lilll 
0.4173 SIB 1,528 1,431 
0.31138 gs 1,481 1,31111 
0.3714 lllil 1,3g7 1,sog 
0.3503 114 1,338 1,251 
0.3305 81 1,278 1,11il5 
0.3118 78 1,220 1,141 
0.21142 75 1,1115 1,0lilO 
0.2775 72 1,113 1,041 
0.21118 70 1,0113 11114 
0.2470 87 1,015 114g 
0.2330 84 lil70 lil05 
0.21118 82 11211 884 
0.2074 ISO 1184 824 
0.1 lilSIS 58 1143 7811 
0.11148 se 1105 741il 
0.1741 55 4174 4120 

TOTAL 1111,840 51,305 (17,335 
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ExhibltE-12 
TRAVEL EFFICIENCYTRAFFIC VOLUME SENSITIVITY TEST #3 

Alt. #8: 55 Mph. Expressway 

( $ OOO's) 

COBls Travel Efficiency Benefils 
Cm Ital Malnt. ~er. Acc. Time Res Id. 

Undlscounted Values 
Total Total 

1 oso.o I 2 3H.ol 3.104.o I Coet Benefils 

173 210.0 I 0.0 173,210.0 0.0 
I 533.7 1,093.8 2,487.3 3,304.0 0.0 533.7 8,885.0 

533.7 1,115.0 2,4gQ.4 3,370.8 0.0 533.7 8,978.0 
533.7 1,138.3 2,513.5 3,437.3 0.0 533.7 7,087.0 
533.7 1,157.5 2,538.8 3,503.9 0.0 533.7 7,1g&.O 
533.7 1,1111.8 2,559.7 3,570.8 0.0 533.7 7,309.0 
533.7 1,200.0 2,582.11 3,837.2 0.0 533.7 7,420.0 
533.7 1,221.3 2,805.9 3,703.9 0.0 533.7 7,531.0 
533.7 1,242.5 2,829.0 3,770.5 0.0 533.7 7,1542.0 
533.7 1,283.8 2,1552.1 3,837.2 0.0 533.7 7,753.0 
533.7 1,285.0 2,875.2 3,gQ3.8 0.0 533.7 7,11154.0 
539.15 1,3015.3 2,8g&.3 3,970.5 0.0 539.8 7,975.0 
545.15 1,327.5 2,721.4 4,037.1 0.0 545.8 8,0815.0 
551.5 1,348.11 2,744.5 4,103.8 0.0 551.5 8,197.0 
557.4 1,370.0 2,787.15 4,170.4 0.0 !557.4 8,308.0 
583.4 1,391.3 2,7gQ.7 4,237.1 0.0 5453.4 8,419.0 
589.3 1,412.5 2,813.8 4,303.7 0.0 589.3 8,530.0 
575.2 1 433.8 2 838.9 4370.3 0.0 575.2 8,1541.0 
5111.1 1 455.o I 2.aeo.ol 4437.ol 0.0 581.1 8,752.0 
593.0 1,4715.3 2,883.1 4,503.7 0.0 593.0 11,883.0 
804.9 1,497.!5 2,go15_2 4,570.3 0.0 804.9 8,974.0 
1518.7 1,518.11 2,929.3 4,1538.9 0.0 1518.7 9,08!5.0 
1528.15 1,540.0 2,952.4 4,703.15 0.0 828.8 9,1g&.O 
540.4 1,581 .3 2,975.5 4,770.2 0.0 540.4 9,307.0 
1552.3 1,582.5 2,998.8 4,8315.9 0.0 852.3 9,4111.0 
884.2 1,803.11 3,021.7 4,gQ3.5 0.0 884.2 9,529.0 
1578.0 1,825.0 3,044.8 4,970.2 0.0 15715.0 9,540.0 
893.8 1,1548.3 3,0157.9 5,038.8 0.0 893.8 9,751.0 
711.15 1,11157 .5 3,091.0 5,103.5 0.0 711.15 9,8152.0 
729.4 1,888.8 3,114.1 5,170.1 0.0 729.4 9,973.0 
759.0 1 710.0 3137.2 5.238.11153.554.0 759.0 83 838.0 

@ Dacount Rate of 15.0% 15.0% 

FEASIBILITY RESULTS SENSITIVITYTEST #3 
NPV Benefit = $104,287 $119,1522 
NPVCoet = $1110,gg7 $180,gg7 

B/C = 0.57152 0.8609 
IRR = 2.12% 2.915% 

NPV = ($78,71 o) ($151,3715) 
NOTE: In this Hm ltMty test, only the only the tndlic volumes were changed Qncreased by 20 %) 

which cal.Bed operating cost, accident, and time savings to change. 
SOl.EICE: Wilbur Smith Am1ociates 

~' 

Net 
Benefil!I 

(173,210.0) 
8,331.3 
8,442.3 
8,553.3 
8,884.3 
8,775.3 
8,11118.3 
15,gg7.3 
7,1011.3 
7,219.3 
7,330.3 
7,435.4 
7,540.4 
7,1545.5 
7,750.8 
7,1155.15 
7,980.7 
11,0155.11 
11,170.9 
8,270.0 
11,389.1 
11,4158.3 
8,5157.4 
8,eee.15 
8,7155.7 
8,8154.8 
8,9154.0 
9,057.2 
9,150.4 
9,243.8 

1521179.0 

Present Dllcounted Valu11 
Worth Total Total Net 
Factor Coe! Benefits Benefits 

1.0000 173,210 0 (173,210: 
0."434 503 8,478 5,973 
o.8goo 475 8,209 5,734 
0.83g& 448 5,950 5,502 
0.7921 423 5,701 5,279 
0.7473 3gg 5,482 5,083 
0.7050 378 5,231 4,1155 
0.8851 355 5,009 4,1554 
0.15274 335 4,7g5 4,480 
0.5919 318 4,589 4,273 
0.5584 2ga 4,391 4,0~ 

0.52158 284 4,201 3,917 
0.4970 271 4,018 3,747 
0.48811 259 3,843 3,58!5 
0.4423 247 3,875 3,428 
0.4173 235 3,513 3,278 
0.3938 224 3,358 3,134 
0.3714 214 3,209 2,995 
0.3503 204 3,oee 2,1183 
0.3305 1ge 2,929 2,733 
0.3118 189 2,1ga 2,1510 
0.2942 181 2,872 2,491 
0.2775 174 2,552 2,377 
0.2818 1118 2,437 2,2159 
0.2470 181 2,328 2,1155 
0.2330 155 2,220 2,0155 
0.2198 149 2,119 1,970 
0.2074 144 2,022 1,11711 
0.1958 139 1,929 1,7gQ 
0.11148 135 1,1141 1,7015 
0.1741 132 11 0110 10 "48 

TOTAL 180,gg7 119822 (151,3715 
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ExhibltE-13 
TRAVEL EFFICIENCY ACCIDENT VALUE SENSITIVITY TEST #4 

Alt. #3: Improved Two-Lane with Bypasses 

( $ OOO's) 

Costs Travel Efficiency Benefits 
C11Dltal Malnt. Oner. Acc. TI me Resld. 

Undlscounted Values 
Total Total Net 

487.21 835.ol 1183.sl Cost Benefits Benefits 

43.557.ol 0.0 43,557.0 0.0 (43,557.0j 
I 154.1 522.1 1542.8 D03.5 0.0 154.8 2,0158.3 1,D13.5 

154.11 533.7 1545.4 D111.D 0.0 154.8 2,0D5.D 1,D41.1 
154.8 545.3 1548.0 D30.2 0.0 154.8 2,123.11 1,D88.8 
154.8 558.D 850.11 D43.ll 0.0 154.8 2,151.2 1,IHMS.4 
154.8 5158.5- 1553.2 D57.0 0.0 154.8 2,1711.8 2,024.0 
154.8 580.2 1555.8 D70.4 0.0 154.8 2,2011.4 2,051.11 
154.8 5D1.8 1558.4 D83.8 0.0 154.8 2,234.0 2,07D.2 
154.8 803.4 1581.0 IHl7.2 0.0 154.8 2,2111.11 2,1015.8 
154.8 1115.0 15153.11 1,010.11 0.0 154.8 2,28D.2 2,134.4 
154.8 11215.15 eee.2 1,024.0 0.0 154.11 2,3111.8 2,1112.0 
158.5 838.3 eea.8 1,037.4 o.o 1515.5 

I 
2,344.4 2,187.D 

158.2 84D.D 1571.4 1,050.8 0.0 158.2 2,372.0 2,213.8 
180.0 1581.5 1574.0 1,0154.2 0.0 180.0 2,3DD.7 2,23D.7 
1111.7 1173.1 11715.15 1,077.5 0.0 1151.7 2,427.3 2,2155.11 
183.4 1584.7 117D.2 1,0DO.D 0.0 183.4 2,454.D 2,2D1.!5 
1155.1 llDIS.4 1581.8 1,104.3 0.0 1155.1 2,482.5 2,317.4 
1158.8 708.0 1584.4 1 117.7 0.0 1158.8 2,510.1 2,343.3 
1158.15 7HUI 817.0I 1.1s1.11 0.0 1811.11 2,537.7 2,38D.1 
172.0 731.2 158D.15 1,144.5 0.0 172.0 2,515!5.3 2,3D3.3 
175.4 742.8 1192.2 1,157.D 0.0 17!5.4 2,5D2.D 2,417.!5 
178.D 754.5 llD4.8 1,171.3 0.0 178.D 2,1120.5 2,441.11 
182.3 7116.1 llD7.4 1,184.7 0.0 182.3 2,848.1 2,415!5.8 
185.8 777.7 700.0 1,198.1 0.0 185.8 2,1175.8 2,4DO.O 
18D.2 78D.3 702.11 1,211.4 0.0 18D.2 2,703.4 2,514.2 
192.11 800.D 705.2 1,224.8 0.0 192.11 2,731.0 2,538.4 
1D6.1 812.15 707.8 1,238.2 0.0 1Dl5.1 2,758.15 2,5152.!5 
201.2 824.2 710.4 1,251.11 0.0 201.2 2,7811.2 2,585.0 
2011.4 835.8 713.0 1,2115.0 0.0 2011.4 2,813.11 2,807.4 
211.8 847.4 715.15 1,278.4 0.0 211.11 2,841.4 2,152D.8 
220.2 85D.O 718.2 1 2D1.8 11 S 252.0 220.2 111121.0 15 D00.8 

@ Discount Rate of 11.0% 

FEASIBILITY RESULTS SENSITIVITY TEST #4 
NPV Benefit = $2D,454 $34,708 
NPVCost = $45,8111 $45,8111 

B/C = 0.842D 0.75711 
IRR = 2.75% 3.84% 

NPV = ($111,381) ($11,108) 
NOTE: In this senBllMtytest, only the monetary values assigned to accidents -re 

changed ( FHWA values: Fatality $1.5 million, Injury $14,000, property damage $3,000). 
SOURCE: Wilbur Smith Associates 

Present Dllcounted Values 
Worth Total Total Net 
Factor Coat Benefill Benefits 

1.0000 43,557 0 (43,557] 
O.D434 1415 1,D51 1,805 
0.8DOO 138 1,8155 1,728 
0.83Dl5 130 1,783 1,1553 
0.7921 123 1,704 1,581 
0.7473 1111 1,1128 1,512 
0.7050 10D 1,555 1,4415 
0.151551 103 1,4811 1,383 
0.11274 g7 1,41D 1,322 
0.5D1D D2 1,355 1,283 
0.5584 811 1,2D4 1,207 
0.52158 82 1,235 1,153 
0.4D70 7g 1,17D 1,100 
0.41588 75 1,125 1,050 
0.4423 72 1,074 1,002 
0.4173 811 1,024 g515 
0.3D3e 155 g77 D12 
0.3714 152 D32 870 
0.3503 l5D aag 1130 
0.330!5 !57 848 7D1 
0.3118 55 8011 754 
0.2D42 53 771 718 
0.277!5 !51 73!5 1584 
0.211111 4g 701 1552 
0.2470 47 eea 1121 
0.2330 4!5 11315 5D1 
0.21DB 43 8011 15153 
0.2074 42 5711 !538 
0.1D58 40 !550 510 
0.18415 3g 524 485 
0.1741 38 2807 2 7811 

TOTAL 45,8111 34,708 111,1011' 



tti 
CD 
::::. 
CD 
~ 

~ 
0 
Cl) .... 
~ 
?>' 
~ 
Q) 

~ o· 
~ 

m 
I ..... 

en 

HlllO 
111111 
1Dll2 
11M13 
1esl4 
111115 
1gge 

11H17 
11H18 
1IHHI 
2000 
2001 
2002 
2003 
2004 
2005 
20011 
2007 
20011 
20011 
2010 
2011 
2012 
2013 
2014 
2015 
20111 
2017 
2018 
20111 
2020 
2021 
2022 

ExhibitE-14 
lRAVEL EFFICIENCY ACCIDENT VALUE SENSITIVITY TEST #4 

Alt. #4: New Two-Lane Alignment 

( $ OOO's) 

Costs Travel Efficlencv Benefits 
Cm>ltal Maint. cner. Acc. TI me Res Id. 

Undiscounted Values 
Total Total Net 

570.81 1 105.o I 1.542.71 COllt Benefits Benefits 

85 409.01 604.11 1,108.0 1,ll06.4 0.0 65,4011.0 o.o (65,4011.0 
I 221.4 1117.11 1,1011.!5 1,1138.2 0.0 221.4 3,385.3 3,143.11 

221.4 ll30.2 1,111.0 1,1170.1 0.0 221.4 3,411.3 3,11111.11 
221.4 1142.11 1,112.!5 1,701.11 0.0 221.4 3,4!57.3 3,23!5.ll 
221.4 65!5.5 1,114.0 1,733.11 0.0 221.4 3,503.3 3,2111.11 
221.4 8118.1 1,115.!5 1,765.11 0.0 221.4 3,5411.3 3,327.11 
221.4 1180.8 1,117.0 1,7117.!5 0.0 221.4 3,511!5.3 3,373.11 
221.4 11113.4 1,118.5 1,8211.3 0.0 221.4 3,1141.3 3,4111.11 
221.4 7011.1 1,120.0 1,8111.2 0.0 221.4 3,687.3 3,485.11 
221.4 718.7 1,121.!5 1,8113.0 0.0 221.4 3,733.2 3,!511.11 
221.4 731.4 1,123.0 1,1124.11 0.0 221.4 3,7711.2 3,5!57.11 
223.11 744.0 1,124.5 1,1158.7 0.0 223.11 3,82!5.2 3,ll01.3 
228.3 758.7 1,1211.0 1,1188.5 0.0 2211.3 3,871.2 3,1144.11 
228.8 71111.3 1,127.!5 2,020.4 0.0 228.8 3,1117.2 3,11811.4 
231.2 782.0 1,1211.0 2,052.2 0.0 231.2 3,1183.2 3,732.0 
233.7 7114.8 1,130.!5 2,084.1 0.0 233.7 4,0011.2 3,77!5.!5 
238.2 1107.3 1,132.0 2, 11 !5.11 0.0 238.2 4,05!5.2 3,8111.0 
238.8 8111.11 1133.5 2147.11 0.0 238.8 4,101.2 3,1182.8 
241.1 1132.8 I 1 135.o I 2.179.8 I 0.0 241.1 4,147.2 3,ll08.1 
248.0 845.3 1,13«!.!5 2,211.4 0.0 246.0 4,1113.2 3,1147.2 
250.11 857.11 1,138.0 2,243.3 0.0 250.11 4,2311.2 3,11811.3 
255.11 870.11 1,1311.!5 2,275.1 0.0 255.8 4,285.2 4,0211.4 
2ll0.8 883.2 1,141.0 2,307.0 0.0 260.8 4,331.2 4,070.4 
265.7 8115.8 1,142.!5 2,338.8 0.0 28!5.7 4,377.2 4,111.5 
270.11 008.5 1,144.0 2,370.7 0.0 270.8 4,423.2 4,152.11 
275.5 921.1 1,145.5 2,402.5 0.0 275.5 4,41111.2 4,1113.7 
280.4 1133.8 1,147.0 2,434.4 0.0 280.4 4,515.2 4,234.11 
287.8 1148.4 1,148.5 2,488.2 0.0 287.8 4,561.2 4,273.4 
295.2 11511.1 1,150.0 2,4118.0 0.0 2115.2 4,ll07.1 4,311.11 
302.11 1171.7 1,151.5 2,5211.11 0.0 302.8 4,1153.1 4,350.5 
314.11 1184.4 1153.0 2581.7I10 585.0 314.11 24264.1 2311411.2 

@ Discount Rate of 8.0% 8.0% 

FEASIBILITY RESULTS SENSITIVITY TEST #4 
NPV Benefit = $411,Sl12 $58,277 
NPV Cost= $68,ll40 $118,ll40 

B/C = 0.11835 0.81 IHI 
IRA= 3.111% 4.41% 

NPV = ($21,727) ($12,383) 
NOTE: In thi111111rslti111ty test, only the monetary values assigned to accidents -re 

changed ( FHWA values: Fatality $1.5 million, Injury $14,000, property damage $3,000). 
SOLflCE: Wilbur Smith Associates 

Present Discounted Values 
Worth Total Total Net 
Factor Cost Benefits Benllfils 

1.0000 65,4011 0 (115,4011] 
0.11434 2011 3,17!5 2,llee 
0.11000 1117 3,03«! 2,11311 
0.113118 1118 2,003 2,717 
0.7021 17!5 2,77!5 2,llOO 
0.7473 1115 2,1152 2,487 
0.70!50 1511 2,!53!5 2,3711 
0.118!51 147 2,422 2,274 
0.8274 1311 2,313 2,17!5 
0.!51110 131 2,210 2,0711 
0.5584 124 2,110 1,1187 
0.!52118 1111 2,01!5 1,11117 
0.41170 112 1,024 1,1111 
0.411811 107 1,1137 1,7211 
0.4423 102 1,7!53 1,651 
0.4173 118 1,873 1,!57!5 
0.31138 113 1,!5118 1,503 
0.3714 1111 1,!523 1,434 
0.3!503 114 1,4!53 1,3811 
0.3305 111 1,388 1,305 
0.3118 78 1,322 1,244 
0.21142 7!5 1,281 1,1115 
0.2775 72 1,202 1,130 
0.2818 70 1,148 1,078 
0.2470 117 1,002 1,028 
0.2330 114 1,041 1177 
0.21G8 82 Dir.! 1131 
0.2074 llO 1148 111111 
0.11156 58 ll01 1144 
0.1848 58 11!511 1103 

0.1741 55 4225 4170 
TOTAL 118,ll40 58,277 (12,383 
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Exhibit E-15 
lRAVEL EFFICIENCY ACCIDENT VALUE SENSITIVITY TEST #4 

Alt. #15: 55 Mph. Expressway 

( $ ooo·s) 

Costs Travel Efficiency Benefits 
C111>ital Malm. Oner. Acc. TI me Res Id. 

Undiscoun1ed Values 
Total Total Net 

927.41 4 344.ol 2 795.21 Cost Benefits Benefits 

173.210.o I 0.0 173.210.0 0.0 (173,21 o.Oj 
I 533.7 Q82.Q 4,42Q.5 2,Q74.5 0.0 533.7 11,3815.Q 7,853.2 

533.7 1,001.3 4,458.0 3,034.3 0.0 533.7 8,4Q3.7 7,"60.0 
533.7 1,01Q.ll 4,4815.5 3,0Q4.1 0.0 533.7 11,600.4 8,01515.7 
533.7 1,038.3 4,515.0 3,153.Q 0.0 533.7 8,707.2 8,173.5 
533.7 1,058.8 4,543.5 3,213.7 0.0 533.7 11,814.0 8,280.3 
533.7 1,075.3 4,572.0 3,273.4 0.0 533.7 ll,Q20.7 8,387.0 
533.7 1,0Q3.8 4,!500.5 3,333.2 0.0 533.7 Q,027.5 8,4G3.8 
533.7 1,112.2 4,"2Q.O 3,393.0 0.0 533.7 Q,134.3 8,150o.e 
533.7 1,130.7 4,1557.5 3,452.11 0.0 533.7 Q,241.0 8,707.3 
533.7 1,14Q.2 4,8815.0 3,512.11 0.0 533.7 Q,347.11 8,814.1 
53Q.ll 1,1117.7 4,714.5 3,572.3 0.0 !53Q.ll Q,454.5 8,Q14.Q 
545.11 1,1811.2 4,743.0 3,1132.1 0.0 !545.11 Q,!5111.3 Q,01!5.7 
!551.!5 1,204.7 4,771.5 3,15Q1.Q 0.0 !5!51.5 Q,""8.1 9,1111.11 
557.4 1,223.2 4,1100.0 3,751.7 0.0 557.4 9,774.11 9,217.4 
!583.4 1,241.11 4,828.5 3,811.5 0.0 !583.4 Q,881.11 9,3111.2 
SllQ.3 1,2!50.1 4,857.0 3,871.2 0.0 5119.3 9,Qll8.4 9,41 Q.1 
!575.2 1 278.11 41185.5 3 Q31.0 0.0 575.2 10,0Q5.1 Q,1119.9 
5111.1 1297.11 4.914.ol 3.SIG0.8 I 0.0 5111.1 10,201.9 Q,1520.8 
5Q3.0 1,31 !5.11 4,Q42.5 4,050.11 0.0 ISQ3.0 10,308.7 9,715.7 
604.Q 1,334.1 4,971.0 4,110.4 0.0 !504.9 10,41!5.4 Q,1110.!5 
11111.7 1,352.11 4,IHIQ.5 4,170.1 0.0 11111.7 10,522.2 9,90!5.5 
1128.11 1,371.0 5,028.0 4,229.Q 0.0 1128.11 10,112Q.O 10,000.4 
ll40.4 1,38Q.5 5,058.5 4,28Q.7 0.0 ll40.4 10,735.7 10,0Q!5.3 
1552.3 1,408.0 5,085.0 4,34Q.5 0.0 1152.3 10,842.5 10,190.2 
11114.2 1,426.5 5,113.5 4,40Q.3 0.0 11114.2 10,Q49.3 10,285.1 
11711.0 1,445.0 5,142.0 4,4119.0 0.0 11711.0 11,058.0 10,380.0 
15Q3.8 1,4113.5 5,170.5 4,528.8 0.0 llQ3.ll 11,1152.11 10,411Q.O 
711.11 1,481.Q 5,1QQ.O 4,588.11 0.0 711.11 11,215Q.5 10,557.Q 
72Q.4 1,500.4 5,227.5 4,11411.4 0.0 72Q.4 11,3711.3 10,6411.9 
75Q.O 1 518.9 5258.0 4 708.2153.554.0 75Q.O 115 037.1 114 2711.1 

@ Discoun1 Rate of 11.0% 11.0% 

FEASIBILITY RESULTS SENSITIVITY TEST #4 
NPV Benefit= $104,287 $1311,1167 
NPV Coot = $180,9117 $180,9117 

B/C = 0.57112 0.7733 
IRR= 2.12% 4.00% 

NPV = ($711,710) ($41,030) 
NOTE: In this sensitivity test, only the monetary values assigned to accldentl were 

changed ( FHWA values: Fatality $1.5 million, Injury $14,000, property damage $3,000). 
SOURCE: Wilbur Smith Associates 

Presen1 DIBcoun1ed Valullll 
Worth . Total Total Net 
Factor Cost Benefits Benefil!l 

1.0000 173,210 0 (173,210 
O.IM34 !503 7,Q12 7,40Q 
O.llQOO 475 7,!55Q 7,0114 
0.113Q6 4411 7,221 8,773 
0.7Q21 423 15,llQ7 15,474 
0.7473 3911 15,15815 15,1117 
0.7050 3715 15,28Q !5,Q13 
0.615151 3155 15,004 5,"4Q 
0.8274 335 5,731 5,3Q6 
0.!5Q1Q 3115 !5,470 !5,154 
0.15584 2Qll !5,220 4,Q22 
0.!521111 2114 4,Qll1 4,llQll 
0.4Q70 271 4,7!52 4,4111 
0.411811 25Q 4,533 4,274 
0.4423 247 4,323 4,077 
0.4173 23!5 4,123 3,111111 
0.3Q38 224 3,932 3,7011 
0.3714 214 3,74Q 3,53!5 
0.3!503 204 3,574 3,371 
0.3305 1Q6 3,407 3,211 
0.31111 18Q 3,248 3,059 
0.2Q42 1111 3,0Q5 2,Q14 
0.2775 174 2,9!50 2,775 
0.211111 11111 2,1111 2,1143 
0.2470 1111 2,11711 2,517 
0.2330 155 2,551 2,3Q6 
0.21118 149 2,430 2,2112 
0.2074 144 2,315 2,171 
0.1958 13Q 2,205 2,0115 
0.111411 135 2,100 1,Q65 
0.1741 132 11 324 11 1 g1 

TOTAL 180,QQ7 13Q,Q67 141,030 
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Exhibit E-111 
ll'IAVEL EFFICIENCY TIME VALUE SENSITIVITY TEST #5 

Alt. #3: Improved Two-Lane with Bypasses 

( $ OOO's) 

Costs Travel Efficiency Benefits 
CllDital Malnt. Oner. Acc. Tlme Resld. 

Total 
487.21 272.ol 1.21M.ol Cost 

43 557.o I 0.0 43,557.0 
I 154.1 522.1 275.e 1,348,g 0.0 154.11 

154.1 533.7 2711.1 1,3117.2 0.0 154.8 
154.11 545.3 278.0 1,3115.5 0.0 154.8 
154.11 sse.g 21g.2 1,403.11 0.0 154.11 
154.8 5118.5 280.4 1,422.1 0.0 154.8 
154.8 580.2 281.11 1,440.4 0.0 154.8 
154.11 5g1.8 282.1 1,4511.7 0.0 154.8 
154.8 ll03.4 284.0 1,477.0 0.0 154.8 
154.11 1115.0 285.2 1,4g5,3 0.0 154.8 
154.8 11211.11 21111.4 1,513.11 0.0 154.8 
158.5 11311.3 2117.11 1,531,g 0.0 1511.5 
1511.2 114g,g 288.11 1,550.2 0.0 158.2 
1llO.O 11111.5 2go.o 1,5118.5 0.0 180.0 
1111.7 1173.1 2g1.2 1,5811.11 0.0 1111.7 
1113.4 1184.7 2~.4 1,805.1 0.0 1113.4 
1115.1 11gs,4 2g3,11 1,1123.4 0.0 1115.1 
11111.8 708.0 2g4.a 1 1141.7 0.0 11111.8 
1118.11 719.11 I 2911.ol 1.llllO.O I 0.0 1118.11 
172.0 731.2 2g7,2 1,1178.3 0.0 172.0 
175.4 742.8 2g8.4 1,llg&,11 0.0 175.4 
178,g 754.5 299.11 1,714.g 0.0 178,g 
182.3 71111.1 300.8 1,733.2 0.0 182.3 
185.11 777.7 302.0 . 1,751.5 0.0 185.8 
18g.2 79g,3 303.2 1,111g.11 0.0 18g.2 
1~.11 800.g 304.4 1,7118.1 0.0 1~.11 
1gs.1 812.11 305.11 1,8011.4 0.0 1 Sl6.1 
201.2 824.2 3011.11 1,824.7 0.0 201.2 
2011.4 835.11 308.0 1,843.0 0.0 2011.4 
211.11 847.4 30g,2 1,8111.3 0.0 211.11 
220.2 95g,o 310.4 1 97g,11 I 13 252.0 220.2 

@ Dillcount Rate of 11.0% 11.0% 

FEASIBILITY RESULTS SENSITIVITY TEST #5 
NPV Benefit = $2g,454 $311,285 
NPVCost = $45,11111 $45,11111 

B/C = 0.1142g 0.7~0 
IRR= 2.75% 4.18% 

NPV = ($111,3111) ($g,531) 
NOTE: In this H1'11itNity test, only the monetary value assigned to time savings were 

changed (values al $11.711 per hour for autos and $111.47 per hour for trucks). 
SOURCE: Wilbur Smith Associates 

Undlscounted Values 
Total Net 

Benefits Benefits 

0.0 (43,557.0 
2,1411.11 1,991.1 
2,177.7 2,022.g 
2,2011.11 2,054.0 
2,23g,g 2,0115.1 
2,271.0 2,111.2 
2,302.2 2,147.4 
2,333.3 2,1711.5 
2,3114.4 2,2og.11 
2,3g5,5 2,240.7 
2,4211.11 2,271.1 
2,457.11 2,301.3 
2,41111,g 2,330.7 
2,520.0 2,380.0 
2,551.1 2,311g,4 
2,582.2 2,4111.11 
2,1113.4 2,448.3 
2,1144.5 2,477.7 
2,1175.11 2,507.0 
2,7011.7 2,534.7 
2,737.8 2,5112.4 
2.1~.o 2,5gQ,1 
2,800.1 2,1117.1 
2,831.2 2,1145.4 
2,11112.3 2,873.1 
2.8~.4 2,700.8 
2.~4.11 2,7211.5 
2,g55,7 2,754.5 
2,111111.11 2,7110.4 
3,017,g 2,11011.3 

111301.0 111080.11 

Preeent Diacounted Values 
Worth Total Total Net 
Factor Cost Benefits Benefits 

1.0000 43,557 0 (43,557 
0."434 1411 2,025 1,117g 
o.11goo 138 1,g:Je 1,1100 
0.113g& 130 1,1155 1,725 
0.7~1 123 1,774 1,1152 
0.7473 1111 1,11g7 1,5111 
0.7050 1og 1,1123 1,514 
0.111151 103 1,552 1,44g 
0.11274 g1 1,483 1,31111 
o,5g1g ~ 1,411 1,3211 
0.5584 1111 1,355 1.2~ 

0.521111 112 1,2g5 1,212 
o,4g70 7g 1,237 1,1511 
0.41188 75 1,1111 1,1011 
0.4423 72 1,1211 1,057 
0.4173 118 1,077 1,oog 
o,3g311 115 1,02g g&4 

0.3714 112 Sl82 ~o 
0.3503 5g ~7 11711 
0.3305 57 11g5 11311 
0.31111 55 1154 799 
0.2~2 53 115 7112 
0.2775 51 777 7211 
0.211111 4g 741 II~ 

0.2470 47 707 llllO 
0.2330 45 1174 112g 
0.211111 43 1143 llOO 
0.2074 42 1113 571 
o.1g511 40 5114 544 
0.111411 3g 557 5111 
0.1741 311 211311 21100 

TOTAL 45,11111 311,285 fg,531 
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ExhibltE-17 
TRAVEL EFFICIENCY TIME VALUE SENSITIVllYTEST #5 

Alt. #4: New Two-Lane Alignment 

( $ OOO's) 

Coats Travel Erficiencv Benefits 
Cepltal Maint. ir.er. Acc. Tlme Res id. 

Total 
157tUI 438.0I 2.1157.o I Cost 

85400.0I 0.0 85,409.0 
I 221.4 817.8 437.9 2,277.2 0.0 221.4 

221.4 830.2 438.8 2,317.2 0.0 221.4 
221.4 842.11 439.2 2,357.3 0.0 221.4 
221.4 855.5 439.9 2,397.3 0.0 221.4 
221.4 ee&.1 440.5 2,437.4 0.0 221.4 
221.4 880.B 441.2 2,477.4 0.0 221.4 
221.4 893.4 441.11 2,517.5 0.0 221.4 
221.4 701!.1 442.5 2,557.5 0.0 221.4 
221.4 718.7 443.1 2,597.8 0.0 221.4 
221.4 731.4 443.11 2,837.8 0.0 221.4 
223.9 744.0 444.4 2,877.7 0.0 223.9 
228.3 758.7 445.1 2,717.7 0.0 228.3 
228.11 7119.3 445.7 2,757.11 0.0 2211.8 
231.2 782.0 448.4 2,797.8 0.0 231.2 
233.7 7"4.1! 447.0 2,837.9 0.0 233.7 
23e.2 807.3 447.7 2,1177.9 0.0 238.2 
238.8 819.9 448.3 2 918.0 0.0 238.8 
241.1 832.el 44D.OI 2.D58.0I 0.0 241.1 
248.0 845.3 449.7 2,IHIS.1 0.0 248.0 
250.9 857.9 450.3 3,038.1 0.0 250.D 
255.8 870.8 450.9 3,078.2 0.0 255.11 
260.8 883.2 451.8 3,118.2 0.0 2!!0.8 
265.7 895.8 452.2 3,158.3 0.0 2115.7 
210.8 SI08.5 452.9 3,1 Sl&.3 0.0 270.8 
275.5 "21.1 453.5 3,238.4 0.0 275.5 
280.4 933.11 454.2 3,278.4 0.0 280.4 
287.11 Sl48.4 454.11 3,3111.5 0.0 287.11 
295.2 959.1 455.5 3,358.5 0.0 295.2 
302.8 971.7 458.1 3,3"8.8 0.0 302.8 
314.9 "84.4 458.8 3 438.8 11 D 585.0 314.9 

@ Discount Rate of 8.0% 

FEASIBILITY RESULTS SENSITIVITY TEST #5 
NPV Benefit= $48,912 $58,875 
NPV Coat = $88,840 $811,840 

B/C = 0.8835 0.11288 
~= ~~ ~% 

NPV = ($21,727) ($11,785) 
NOTE: In this 11e11111tMty test, only the monetary value ll!lsigned to time 11tvi1gs -re 

changed (values of $11.78 per hour for autos and $18.47 per hour for trucks). 
SOlEICE: Wilbur Smith As1ociates 

Undiscounted Values 
Total Net 

Benefits Benefits 

0.0 (85,409.0] 
3,332.7 3,111.3 
3,388.0 3,184.8 
3,439.4 3,2111.0 
3,4"2.7 3,271.3 
3,548.1 3,324.7 
3,5IHl.4 3,3711.0 
3,852.8 3,431.4 
3,708.1 3,4114.7 
3,759.5 3,5311.1 
3,1112.11 3,591.4 
3,1188.2 3,842.3 
3,919.5 3,893.2 
3,972.9 3,744.1 
4,028.2 3,7"5.0 
4,079.8 3,1145.9 
4,132.9 3,11118.7 
4,188.3 3,"47.7 
4,239.8 3,IHIS.5 
4,293.0 4,047.0 
4,348.3 4,095.4 
4,39".7 4,143.9 
4,453.0 4,1"2.2 
4,501!.4 4,240.7 
4,559.7 4,2119.1 
4,813.1 4,337.8 
4,l!ee.4 4,388.0 
4,71D.ll 4,432.0 
4,773.1 4,477.9 
4,828.5 4,523.9 

24444.11 24129.9 

Present Dilcounted Values 
Worth Total Total Net 
Factor Coot Benefits Benefits 

1.0000 85,409 0 (85,409: 
0.9434 209 3,144 2,"35 
0.llSIOO 197 3,014 2,1118 
0.113"8 1118 2,81111 2,702 
0.7"21 175 2,787 2,591 
0.7473 185 2,850 2,484 
0.7050 158 2,1537 2,3111 
0.8851 147 2,429 2,282 
0.8274 139 2,325 2,1118 
0.5"19 131 2,225 2,0"4 
0.55114 124 2,129 2,005 
0.5288 1111 2,037 1,919 
0.4970 112 1,948 1,1135 
0.48811 107 1,1183 1,755 
0.4423 102 1,7111 1,879 
0.4173 Siii 1,702 1,605 
0.3"3e Sl3 1,827 1,1534 
0.3714 119 1,555 1,488 
0.3503 114 1,4115 1,401 
0.3305 111 1,419 1,3311 
0.31111 711 1,355 1,277 
0.2"42 75 1,2"4 1,219 
0.2775 72 1,238 1,1153 
0.211111 70 1,1110 1,110 
0.2470 117 1,128 1,059 
0.2330 84 1,075 1,011 
0.211111 82 1,028 DfS4 
0.2074 l!O 979 919 
0.1958 511 934 1178 
0.111411 58 1191 1135 
0.1741 55 4258 4201 

TOTAL ea 840 ·58,875 111,785 
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ExhibitE-111 
TRAVEL EFFICIENCY TIME VALUE SENSITIVITYTEST #5 

Alt. #8: 55 Mph. Express-y 

($ 000'8) 

Costs Travel Efficiency Benefits 
C111>1tal Malnt. · Oner. Acc. Time Reaid. 

Total 
927.41 1.822.01 3823.ol Cost 

173.210.ol 0.0 173,210.0 
I 533.7 G82.9 1,GeG.3 3,1135.11 o.o 533.7 

533.7 1,001.3 1,985.0 3,9011.11 0.0 533.7 
533.7 1,019.11 2,000.11 3,G77.7 0.0 533.7 
533.7 1,038.3 2,0115.5 4,0411.7 0.0 533.7 
533.7 1,058.11 2,032.3 4,11D.8 0.0 533.7 
533.7 1,075.3 2,0411.0 4,190.8 0.0 !533.7 
533.7 1,093.11 2,083.11 4,281.5 0.0 533.7 
533.7 1,112.2 2,079.5 4,332.5 0.0 533.7 
533.7 1,130.7 2,0G5.3 4,403.4 0.0 533.7 
533.7 1,149.2 2,111.0 4,474.4 0.0 533.7 
539.8 1,187.7 2,128.11 4,545.3 0.0 539.8 
545.8 1,188.2 2,142.5 4,818.3 0.0 !545.8 
551.5 1,204.7 2,1511.3 4,887.2 0.0 551.5 
557.4 1,223.2 2,174.0 4,7511.2 0.0 557.4 
583.4 1,241.8 2,189.11 4,112D.1 0.0 583.4 
589.3 1,280.1 2,205.5 4,900.1 0.0 589.3 
575.2 1.278.8 2 221.3 4 D71.0 0.0 575.2 
5111.1 1297.11 2.237.ol 5.042.ol 0.0 5111.1 
593.0 1,315.8 2,252.11 5,113.0 0.0 593.0 
804.9 1,334.1 2,288.5 5,1113.9 0.0 804.9 
818.7 1,352.8 2,284.3 5,254.8 0.0 818.7 
828.8 1,371.0 2,300.0 5,325.8 0.0 828.8 
840.4 1,389.5 2,315.11 5,398.7 0.0 840.4 
852.3 1,408.0 2,331.5 5,487.7 0.0 852.3 
884.2 1,428.5 2,347.3 5,5311.8 0.0 884.2 
878.0 1,445.0 2,383.0 5,809.8 0.0 878.0 
893.8 1,483.5 2,3711.11 5,880.5 0.0 893.11 
711.8 1,481 .9 2,394.5 5,751.5 0.0 711.8 
729.4 1,500.4 2,410.3 5,822.4 o.o 729.4 
759.0 1 518.9 2428.0 5 893.4153.554.0 759.0 

@ Dacount Rate of 8.0% 8.0% 

FEASIBILITY RESULTS SENSITIVITY TEST #5 
NPVBenefit= $104,287 $117,733 
NPV Cost = $180,GG7 $1 llO,GG7 

B/C = 0.5782 0.8505 
IRR= 2.12% 2.85% 

NPV = ($78,710) ($83,284) 
NOTE: In this sensitMty lest, only the monetary value assigned to time savilga -re 

changed (values of $11.711 per hour for autos ard $18.47 per hour for truck•). 
SOU'ICE: Wilbur Smith Associates 

Undiscounted Values 
Total Net 

Benefits Benefits 

0.0 (173,210.0 
8,71111.0 8,2!54.3 
8,1193.1 8,3!59.4 
8,GGB.3 8,484.8 
7,103.5 8,1589.11 
7,2011.7 8,875.0 
7,313.9 8,7110.2 
7,419.1 8,11115.4 
7,524.2 8,900.5 
7,829.4 7,095.7 
7,734.8 7,200.9 
7,1139.11 7,300.2 
7,945.0 7,3IMl.4 
11,050.2 7,4911.7 
11,155.4 7,5911.0 
11,280.5 7,897.1 
11,385.7 7,798.4 
11,470.9 7,1195.7 
11,578.1 7,IMl5.0 
11,881.3 11,01111.3 
11,788.5 11,1111.8 
11,1191.7 11,275.0 
8,Dlle.11 11,388.2 
D,102.0 8,481.8 
9,207.2 ll,!5!54.9 
9,312.4 8,8411.2 
9,417.8 11,741.8 
9,522.11 11,1129.0 
9,827.9 11,918.3 
D,733.1 11,003.7 

83,392.3 82833.3 

Preaont Dncounted Valuee 
Worth Total Total Net 
Factor Cost Benefits Benefits 

1.0000 173,210 0 (173,210 
0.9434 !503 8,404 5,GOO 
0.11900 475 8,135 5,880 
0.11398 4411 5,1178 5,4211 
0.7921 423 5,827 5,204 
0.7473 3gg 5,3117 4,91111 
0.70!50 378 5,1!58 4,7110 
0.98!51 3!55 4,934 4,579 
0.8274 335 4,721 4,388 
0.5D19 318 4,518 4,200 
0.55114 2911 4,319 4,021 
0.52811 2114 4,130 3,1148 
0.4970 271 3,9411 3,877 
0.481111 259 3,774 3,518 
0.4423 247 3,807 3,381 
0.4173 235 3,447 3,212 
0.3938 224 3,293 3,089 
0.3714 214 3,148 2,932 
0.3503 204 3,005 2,1101 
0.3305 198 2,1189 2,873 
0.31111 111g 2,740 2,551 
0.2942 1111 2,818 2,434 
0.2775 174 2,4D7 2,322 
0.28111 1811 2,3113 2,215 
0.2470 181 2,274 2,113 
0.2330 155 2,170 2,015 
0.21911 149 2,070 1,921 
0.2074 144 1,975 1,1131 
0.1G!58 139 1,11114 1,744 
0.11148 135 1,798 1,882 
0.1741 132 11 037 10 905 

TOTAL 1110,IMl7 117,733 (83,284' 
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ExhlbitE-1D 
TRAVEL EFFICIENCY 85 mph. EXPRESSWAY SENSmVITY TEST #8 

Alt. 8B: es Mph. Expressway 

( $ OOO's) 

Coots Travel Efficiency Benefits 
Cm Ital Malnt. f'ner. Acc. TI me Reaid. 

Undiscounted Valu111 
Total Total Net 

BM.OI 1 457.ol • 357.01 Cost Benefits Benefits 

1118.292.0 I 0.0 188,2G2.0 0.0 (188,2G2.0 
I 533.7 G41.7 1,510.0 8,G!51.3 0.0 !533.7 11,403.0 10,118G.3 

!533.7 G!57.8 1,527.8 G,14G.4 0.0 !533.7 11,834.8 11,100.G 
!533.7 G73.!5 1,!54!5.3 G,347.!5 0.0 !533.7 11,888.3 11,332.8 
533.7 llBG.4 1,582.G G,545.8 0.0 !533.7 12,0G7.G 11,584.2 
!533.7 1,005.3 1,!580.8 G,743.7 0.0 !533.7 12,32G.8 11,7G!5.G 
533.7 1,021.2 1,!5118.2 G,G41.8 0.0 533.7 12,581.2 12,027.!5 
533.7 1,037.1 1,81!5.G 10,13G.G 0.0 !533.7 12,7G2.G 12,2!5G.2 
!533.7 1,053.0 1,833.!5 10,338.0 0.0 !533.7 13,024.!5 12,4GO.ll 
!533.7 1,088.G 1,es1 .2 10,538.1 0.0 !533.7 13,258.2 12,722.!5 
!533.7 1,084.11 1,888.8 10,734.2 0.0 !533.7 13,487.11 12,G!54.1 
53G.8 1,100.7 · 1,888.!5 10,G32.3 0.0 !53G.8 13,71G.!5 13,17G.G 
!54!5.8 1,118.8 1,704.1 11,130.4 0.0 !54!5.8 13,G!51.1 13,40!5.!5 
!5!51.!5 1,132.!5 1,721.8 11,3211.5 0.0 !5!51.!5 14,1112.11 13,831.3 
!557.4 1,148.4 1,73G.4 11,!528.8 0.0 !5!57.4 14,414.4 13,11!57.0 
!583.4 1,184.3 1,757.1 11,724.7 0.0 !583.4 14,848.1 14,0112.7 
58G.3 1,1110.2 1,774.7 11,G22.ll 0.0 !SeG.3 14,877.7 14,3011.4 
!57!5.2 11Ge.1 1 7G2.4 12120.D 0.0 !57!5.2 1!5,10G.4 14,534.2 
!5111.1 1.212.0 I 1 810.0i12.31G.O I 0.0 !5111.1 15,341.0 14,75G.G 
5G3.0 1,227.G 1,827.7 12,!517.1 0.0 !5G3.0 15,!572.7 14,G7G.7 
804.G 1,243.11 1,845.3 12,715.2 0.0 804.G 1!5,804.3 1!5,1IHl.4 
818.7 1,25G.7 1,883.0 12,G13.3 0.0 818.7 18,038.0 15,41G.3 
828.8 1.215.8 1,880.8 13,111.4 0.0 828.8 18,287.8 1!5,83G.O 
840.4 1,2G1.5 1,898.3 13,30G.5 0.0 840.4 18,4llSl.3 1 !5,11511.G 
852.3 1,307.4 1,G15.G 13,507.8 0.0 es2.3 18,730.D 18,0111.8 
884.2 1,323.3 1,G33.8 13,705.7 0.0 884.2 18,Ge2.8 18,2Ga.4 
878.0 1,33G.2 1,G51.2 13,G03.ll ·o.o 878.0 17,1G4.2 18,!518.2 
8G3.ll 1,355.1 1,G68.G 14,101.D 0.0 8G3.ll 17,425.G 18,732.1 
711.8 1,371.0 1,1188.!5 14,300.0 o.o 111.8 17,8!57.!5 18,G45.G 
72G.4 1,388.G 2,004.2 14,498.1 0.0 72G.4 17,811G.2 17,1!5G.ll 
75G.0 1 402.8 2 021.8 14 8Ge.2 I se.111.o 75G.O 74 8G1 .II 74132.8 

@ Discount Rate of 8.0% 8.0% 

FEASIBILITY RESULTS SENSmVITYTEST #8 
NPV Benefit = $2G,454 1 IHl,822 
NPVCost = $45,818 1G4,07G 

B/C = 0.842G 1.02Ge 
IRR = 2.75% 8.24% 

NPV = ($18,381) 5,742 
NOTE: In this ae111ltivlty test, the posted speed In the e11preas-y option was lncreued 

to es Mph. This caused chang• In capital cost and all three types al user benefits. 

Present Discounted Valuea 
Worth Total Total Net 
Factor Coot Benefits Benefits 

1.0000 188,2G2 0 (1118,2G2 
0.IM34 !503 10,7!58 10,2!54 
o.8GOO 47!5 10,3!5!5 G,11110 
0.113Ge 448 G,Ge3 G,!51 !5 
0.7G21 423 G,!583 G,180 
0.7473 3gg G,213 11,111!5 
0.70!50 378 11,11!5!5 8,47G 
0.8851 35!5 11,!IOll 8,153 
0.8274 33!5 11,172 7,837 
0.!5G1G 318 7,1148 7,!530 
0.!5!584 2Ga 7,!532 7,234 
0.!5288 284 7,227 8,G43 
0.4D70 271 8,G33 8,ee2 
0.48811 2!5G 8,84G 8,3G1 
0.4423 247 8,378 8,12g 
0.4173 23!5 8,111 5,878 
0.3G38 224 5,11!57 5,832 
0.3714 

,, 
214 5,811 5,3G7 

0.3!503 204 5,375 5,171 
0.330!5 11MS 5,147 4,G51 
0.3118 18D 4,G211 4,73G 
0.2G42 1111 4,717 4,!538 
0.277!5 174 4,!514 4,340 
0.2818 188 4,31G 4,1!52 
0.2470 181 4,132 3,G71 
0.2330 1 !5!5 3,G52 3,7G7 
0.21M 14G 3,77G 3,831 
0.2074 144 3,814 3,470 
0.1G58 13G 3,4!54 3,31!5 
0.11148 135 3,302 3,187 
0.1741 132 1303G 12G07 

TOTAL 1G4,07G 199,1122 !5,742 
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Exhibit E-20 
U.S. 20 ECONOMIC DEVELOPMENT BENEFIT/COST ANALYSIS 

Alternative 3: Improved Two-Lane With Bypasses 
U.S. 20 Primary Region 

($000) 

ECONOMIC DEVELOPMENT BENEFITS Un-
COSTS 

CapitalMalnt TOTAL 
Roadside 

Capital Expend. 

43,557 43,557 
155 155 7,095 
155 155 6,529 
155 155 6,358 
155 155 6,173 
155 155 6,016 
155 155 5,871 
155 155 (1, 185) 
155 155 (684) 
155 155 (529) 
155 155 (374) 
157 157 (218) 
158 158 (63) 
160 160 92 
162 162 150 
163 163 208 
165 165 266 
167 167 324 
169 169 382 
172 172 387 
175 175 392 
179 179 398 
182 182 403 
186 186 408 
189 189 397 
193 193 387 
196 196 376 
201 201 366 
206 206 355 
212 212 344 
220 220 334 

Discount Rate = 6.0 percent 

Feasibility Results 
B/C = 2.10 
NPV = 50,297,779 
IRA = 18.0'l6 

Source: Wilbur Smith Associates 

Benefit/Cost Calculations 

2,215 
2,259 
2,304 
2,349 
2,393 
2,438 
2,482 
2,527 
2,598 
2,669 
2,741 
2,812 
2,883 
2,946 
3,009 
3,073 
3,136 
3,199 
3,257 
3,315 
3,372 
3,430 
3,488 
3,535 
3,583 
3,630 
3,678 
3,725 
3,772 
3,820 

Comp. Non 
Position Business TOTAL 

533 566 10,410 
628 575 9,992 
723 584 9,969 
818 593 9,932 
913 602 9,923 

1,007 610 9,927 
1, 102 619 3,019 
1,197 628 3,668 
1,258 637 3,964 
1,318 645 4,259 
1,379 654 4,555 
1,439 662 4,850 
1,500 671 5,146 
1,545 680 5,321 
1,590 689 5,496 
1,634 697 5,670 
1,679 706 5,845 
1,724 715 6,020 
1,764 721 6,129 
1,804 727 6,238 
1,843 733 6,346 
1,883 739 6.455 
1,923 745 6,564 
1,952 751 6,636 
1,981 757 6,708 
2,009 764 6,779 
2,038 770 6,851 
2,067 776 6,923 
2,096 782 6,995 
2,125 788 7,067 

Discounted 
NET 

(43,557) 
10,255 

9,837 
9,814 
9,777 
9,769 
9,772 
2,864 
3,513 
3,809 
4,104 
4,398 
4,692 
4,986 
5,159 
5,332 
5,505 
5,678 
5,851 
5,957 
6,062 
6,168 
6,273 
6,378 
6,447 
6,515 
6,583 
6,650 
6,717 
6,783 
6,846 

TOTAL 

Discounted 
Costs Benefits NET 

43,557 0 (43,557) 
146 9,820 9,674 
138 8,893 8,755 
130 8,370 8,240 
123 7,867 7,745 
116 7,415 7,300 
109 6,998 6,889 
103 2,008 1,905 
97 2,301 2,204 
92 2,346 2,254 
86 2,378 2,292 
82 2,399 2,317 
79 2,411 2,332 
75 2,413 2,338 
72 2,353 2,282 
68 2,293 2,225 
65 2,232 2,167 
62 2,171 2,109 
59 2,109 2,050 
57 2,026 1,969 
55 1,945 1,890 
53 1,867 1,814 
51 1.791 1,741 
49 1,718 1,670 
47 1,639 1,592 
45 1,563 1,518 
43 1,490 1,447 
42 1,421 1,379 
40 1,354 1,314 
39 1,291 1,252 
38 1.230 1, 192 

45,816 96, 113 50,298 

E-21 

Present 
Worth 
Factor 

1.0000 
0.9434 
0.8900 
0.8396 
0.7921 
0.7473 
0.7050 
0.6651 
0.6274 
0.5919 
0.5584 
0.5268 
0.4970 
0.4688 
0.4423 
0.4173 
0.3936 
0.3714 
0.3503 
0.3305 
0.3118 
0.2942 
0.2775 
0.2618 
0.2470 
0.2330 
0.2198 
0.2074 
0.1956 
0.1846 
0.1741 
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. Exhibit E-21 
U.S. 20 ECONOMIC DEVELOPMENT BENEFIT/COST ANALYSIS 

Alternative 4: New Alignment Two-Lane 
U.S. 20 Primary Region 

($000) 

ECONOMIC DEVELOPMENT BENEFITS Un-
COSTS Roadside Comp. Non Discounted Discounted 

CapitalMaint TOTAL Capital Expend. Position Business TOTAL NET Costs Benefits NET 

65,409 65,409 (65,409) 65,409 0 (65,409) 

221 221 10,544 2,912 862 853 15, 171 14,950 209 14,312 14, 104 

221 221 9,701 2,931 1,017 866 14,515 14,293 197 12,918 12,721 

221 221 9,451 2,949 1, 172 879 14,451 14,230 186 12, 133 11,947 

221 221 9,188 2,967 1,327 892 14,374 14, 153 175 11,386 11,211 

221 221 8,938 2,986 1,482 905 14,311 14,089 165 10,694 10,528 

221 221 8,727 3,004 1,638 917 14,286 14,065 156 10,071 9,915 

221 221 (1,764) 3,023 1,793 930 3,982 3,760 147 2,648 2,501 

221 221 (1,014) 3,041 1,948 943 4,918 4,697 139 3,086 2,947 
221 221 (788) 3,115 2,048 956 5,331 5,109 131 3,155 3,024 

221 221 (561) 3,188 2,148 969 5,744 5,522 124 3,207 3,084 

224 224 (335) 3,262 2,248 981 6,156 5,933 118 3,243 3,125 

226 226 (108) 3,335 2,348 994 6,569 6,343 112 3,265 3,152 

229 229 118 3,409 2,448 1,007 6,982 6,753 107 3,273 3, 166 

231 231 205 3,488 2,527 1,017 7,237. 7,006 102 3,201 3,099 

234 234 292 3,567 2,606 1,027 7,492 7,258 98 3,126 3,029 

236 . 236 379 3,646 2,685 1,037 7,747 7,511 93 3,050 2,957 

239 239 466 3,725 2,764 1,047 8,002 7,763 89 2,972 2,883 

241 241 553 3,804 2,843 1,057 8,257 8,016 84 2,893 2,808 

246 246 561 3,872 2,909 1,064 8,406 8,160 81 2,778 2,697 

251 251 569 3,941 2,975 1,072 8,556 8,305 78 2,668 2,590 

256 256 576 4,009 3,040 1,079 8,705 8,449 75 2,561 2,485 

261 261 584 4,078 3,106 1,087 8,855 8,594 72 2,457 2,385 

266 266 592 4,146 3,172 1,094 9,004 8,738 70 2,357 2,288 

271 271 579 4,207 3,241 1, 101 9,128 8,857 67 2,254 2,187 

276 276 566 4,267 3,309 1, 109 9,251 8,976 64 2,156 2,091 

280 280 553 4,328 3,378 1, 116 9,375 9,094 62 2,061 1,999 

288 288 540 4,388 3,446 1, 124 9,498 9,211 60 1,970 1,910 

295 295 527 4,449 3,515 1, 131 9,622 9,327 58 1,882 1,825 

303 303 514 4,510 3,584 1,138 9,746 9,443 56 1,799 1,743 

315 315 501 4,570 3,652 1. 146 9,869 9,554 55 1.718 1,664 

Discount Rate = 6.0 percent TOTAL 68,640 135,294 66,654 

Feasibili!}'. Results 
B/C = 1.97 
NPV -= 66,654,339 
IRR-= 16.9% 

Source: Wilbur Smith Associates 

Benefit/Cost Calculations E-22 

Present 
Worth 
Factor 

1.0000 
0.9434 
0.8900 
0.8396 
0.7921 
0.7473 
0.7050 
0.6651 
0.6274 
0.5919 
0.5584 
0.5268 
0.4970 
0.4688 
0.4423 
0.4173 
0.3936 
0.3714 
0.3503 
0.3305 
0.3118 
0.2942 
0.2775 
0.2618 
0.2470 
0.2330 
0.2198 
0.2074 
0.1956 
0.1846 
0.1741 
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Exhibit E-22 
U.S. 20 ECONOMIC DEVELOPMENT BENEFIT/COST ANALYSIS 

Alternative 6: Four-Lane Expressway 
U.S. 20 Primary Region 

($000) 

ECONOMIC DEVELOPMENT BENEATS Un-
COSTS 

Capital Maint. TOTAL 
Roadside 

Ceipital Expend. 

173,210 
534 
534 
534 
534 
534 
534 
534 
534 
534 
534 
540 
546 
552 
557 
563 
569 
575 
581 
593 
605 
617 
629 
640 
652 
664 
676 
694 
712 
729 
759 

173,210 
534 
534 
534 
534 
534 
534 
534 
534 
534 
534 
540 
546 
552 
557 
563 
569 
575 
581 
593 
605 
617 
629 
640 
652 
664 
676 
694 
712 
729 
759 

26,932 
24,773 
24,128 
23,443 
22,838 
22,298 
(4,515) 
(2,619) 
(2,037) 
(1,455) 

(874) 
(292) 
290 
511 
732 
953 

1, 174 
1,395 
1,411 
1,427 
1,442 
1,458 
1,474 
1,440 
1,406 
1,371 
1,337 
1,303 
1,269 
1,235 

Discount Rate = 6.0 percent 

Feasibility Results 
B/C = 1.72 
NPV = 131,008,236 
IRA= 14.5% 

Source: Wilbur Smith Assocleites 

Benefit/Cost Calculations 

6,394 
6,481 
6,568 
6,655 
6,742 
6,829 
6,916 
7,003 
7,208 
7,413 
7,619 
7,824 
8,029 
8,256 
8,482 
8,709 
8,935 
9,162 
9,362 
9,562 
9,762 
9,962 

10, 162 
10,346 
10,530 
10,715 
10,899 
11,083 
11,267 
11,451 

Comp. Non 
Position Business TOTAL 

1,345 2,606 37,276 
1,587 2,638 35,479 
1,829 2,671 35,196 
2,071 2,704 34,873 
2,313 2,736 34,630 
2,556 2,769 34,451 
2,798 2,801 8,000 
3,040 2,834 10,258 
3,195 2,864 11,231 
3,351 2,894 12,203 
3,506 2,925 13, 176 
3,662 2,955 14, 148 
3,817 2,985 15, 121 
3,938 3,012 15,717 
4,059 3,040 16,313 
4,181 3,067 16,910 
4,302 3,095 17,506 
4,423 3,122 18, 102 
4,518 3,149 18,440 
4,612 3,177 18,778 
4,707 3,204 19, 115 
4,801 3,232 19,453 
4,896 3,259 19,791 
4,959 3,284 20,029 
5,023 3,309 20,267 
5,086 3,333 20,506 
5,150 3,358 20,744 
5,213 3,383 20,982 
5,276 3,408 21,220 
5,340 3,433 21,458 

Discounted 
NET 

(173,210) 
36,743 
34,946 
34,662 
34,339 
34,096 
33,918 

7,467 
9,724 

10,697 
11,670 
12,636 
13,603 
14,570 
15, 160 
15,750 
16,340 
16,931 
17,521 
17,847 
18, 173 
18,499 
18,825 
19, 151 
19,377 
19,603 
19,830 
20,050 
20,270 
20,491 
20,699 

TOTAL 

Discounted 
Costs Benefits NET 

173,210 0 (173,210; 
503 35,166 34,663 
475 31,576 31, 101 
448 29,551 29,103 
423 27,623 27,200 
399 25,877 25,478 
376 24,287 23,911 
355 5,321 4,966 
335 6,436 6, 101 
316 6,647 6,331 
298 6,814 6,516 
284 6,941 6,657 
271 7,031 6,760 
259 7,089 6,831 
247 6,952 6,705 
235 6,807 6,572 
224 6,656 6,432 
214 6,501 6,287 
204 6,342 6,138 
196 6,095 5,899 
189 5,855 5,666 
181 5,623 5,441 
174 5,398 5,224 
168 5, 181 5,014 
161 4,947 4,786 
155 4,722 4,568 
149 4,507 4,359 
144 4,302 4,158 
139 4,105 3,966 
135 3,916 3,782 
132 3,736 3,604 

180,997 312,006 131,008 

E-23 

Present 
Worth 
Factor 

1.0000 
0.9434 
0.8900 
0.8396 
0.7921 
0.7473 
0.7050 
0.6651 
0.6274 
0.5919 
0.5584 
0.5268 
0.4970 
0.4688 
0.4423 
0.4173 
0.3936 
0.3714 
0.3503 
0.3305 
0.3118 
0.2942 
0.2775 
0.2618 
0.2470 
0.2330 
0.2198 
0.2074 
0.1956 
0.1846 
0.1741 
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Capital 

43,557 

Exhibit E-23 
U.S. 20 ECONOMIC DEVELOPMENT BENEFIT/COST ANALYSIS 

Alternative 3: Improved Two-Lane With Bypasses 
Iowa Statewide 

($000) 

ECONOMIC DEVELOPMENT BENEFI 1: 
COSTS Roadside 
Maint. TOTAL Expend, 

43,557 
155 155 0 
155 155 0 
155 155 0 
155 155 0 
155 155 0 
155 155 0 
155 155 0 
155 155 0 
155 155 0 
155 155 0 
157 157 0 
158 158 0 
160 160 0 
162 162 0 
163 163 0 
165 165 0 
167 167 0 
169 169 0 
172 172 0 
175 175 0 
179 179 0 
182 182 0 
186 186 0 
189 189 0 
193 193 0 
196 196 0 
201 201 0 
206 206 0 
212 212 0 
220 220 0 

Discount Rate = 6.0 percent 

Feasibility Results 
8/C = 0.85 
NPV = (6,786,136) 
IRR= 4.8% 

Source: Wilbur Smith Associates 

Comp. Non 
Position Business TOTAL 

814 673 1,487 
959 693 1,652 

1,104 713 1,817 
1,249 733 1,982 
1,394 753 2,147 
1,539 773 2,312 
1,684 793 2,477 
1,829 813 2,642 
1,924 822 2,746 
2,019 832 2,850 
2,113 841 2,955 
2,208 851 3,059 
2,303 860 3,163 
2,385 872 3,257 
2,466 884 3,351 
2,548 897 3,444 
2,629 909 3,538 
2,711 921 3,632 
2,782 936 3,718 
2,854 951 3,804 
2,925 965 3,891 
2,997 980 3,977 
3,068 995 4,063 
3,118 999 4,117 
3,168 1,004 4,172 
3,218 1,008 4,226 
3,268 1,013 4,281 
3,318 1,017 4,335 
3,368 1,021 4,389 
3 418 1 026 4444 

Un-
Discounted Discounted 

NET Costs Benefits NET 

(43,557) 43,557 0 (43,557) 
1,332 146 1,403 1,257 
1,497 138 1,470 1,333 
1,662 130 1,526 1,396 
1,827 123 1,570 1,447 
1,992 116 1,604 1,489 
2,157 109 1,630 1,521 
2,322 103 1,647 1,544 
2,487 97 1,658 1,561 
2,591 92 1,625 1,534 
2,696 _/ 
2,798 

86 1,592 1,505 
82 1,556 1,474 

2,901 79 1,520 1,442 
3,003 75 1,483 1,408 
3,095 72 1,440 1,369 

. 3,187 68 1,398 1,330 
3,279 65 1,356 1,291 
3,371 62 1,314 1,252 
3,463 59 1,272 1,213 
3,546 57 1,229 1,172 
3,629 55 1,186 1,132 
3,712 53 1,144 1,092 
3,795 51 1,104 1,053 
3,877 49 1,064 1,015 
3,928 47 1,017 970 
3,979 45 972 927 
4,030 43 929 886 
4,079 42 888 846 
4,129 40 848 808 
4,178 39 810 771 
4224 38 774 735 

TOTAL 45,816 39,030 (6,786) 

Benefit/Cost Calculations E-24 

Present 
Worth 
Factor 

1.0000 
0.9434 
0.8900 
0.8396 
0.7921 
0.7473 
0.7050 
0.6651 
0.6274 
0.5919 
0.5584 
0.5268 
0.4970 
0.4688 
0.4423 
0.4173 
0.3936 
0.3714 
0.3503 
0.3305 
0.3118 
0.2942 
0.2775 
0.2618 
0.2470 
0.2330 
0.2198 
0.2074 
0.1956 
0.1846 
0.1741 

-r 
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1992 
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1999 
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L 

Capital 

65,409 

i'·.-,:.·· i: 

Exhibit E-24 
U.S. 20 ECONOMIC DEVELOPMENT BENEFIT/COST ANALYSIS 

Alternative 4: New Alignment Two-Lane 
Iowa Statewide 

($000) 

ECONOMIC DEVELOPMENT BENEFITI: 
COSTS Roadside 
Maint. TOTAL Expend. 

65,409 
221 221 132 
221 221 133 
221 221 133 
221 221 134 
221 221 135 
221 221 136 
221 221 137 
221 221 137 
221 221 141 
221 221 145 
224 224 148 
226 226 152 
229 229 155 
231 231 159 
234 234 163 
236 236 167 
239 239 171 
241 241 175 
246 246 179 
251 251 182 
256 256 185 
261 261 188 
266 266 191 
271 271 194 
276 276 197 
280 280 200 
288 288 203 
295 295 206 
303 303 210 
315 315 213 

Discount Rate = 6.0 percent 

Feasibility Results 
B/C = 0.92 
NPV = (5,515,819) 
IRA= 5.3% 

Source: Wilbur Smith Associates 
I 

Comp. Non 
Position Business TOTAL 

1,3S7 1,016 2,505 
1,580 1,038 2,751 
1,804 1,060 2,997 
2,028 1,082 3,244 
2,251 1,104 3,490 
2,475 1,126 3,737 
2,698 1,148 3,983 
2,922 1,170 4,229 
3,080 1,190 4,411 
3,238 1,209 4,592 
3,396 1,229 4,n3 
3,554 1,248 4,954 
3,.712 1,268 5,135 
3,833 1,282 5,274 
3,954 1,296 5,413 
4,075 1,310 5,552 
4,196 1,324 5,691 
4,317 1,338 5,830 
4,422 1,352 5,953 
4,528 1,366 6,076 
4,633 1,380 6,198 
4,739 1,394 6,321 
4,844 1,408 6,443 
4,947 1,420 6,561 
5,050 1,431 6,678 
5,152 1,443 6,796 
5,255 1,454 6,913 
5,;358 1,466 7,030 
5,461 1,478 7,148 
5564 1 489 7265 

Un-
Discounted Discounted 

NET Costs Benefits NET 

(65,409) 65,409 0 (65,409) 
2,283 209 2,363 2,154 
2,530 I 197 2,448 2,251 
2,n6 186 2,517 2,331 
3,022 175 2,569 2,394 
3,269 165 2,608 2,443 
3,515 156 2,634 2,478 
3,762 147 2,649 2,502 
4,008 139 2,654 2,515 
4,189 131 2,611 2,480 
4,370 124 2,564 2,440 
4,549 118 2,514 2,396 
4,728 112 2,462 2,350 
4,907 107 2,408 2,300 
5,043 102 2,333 2,231 
5,180 98 2,259 2,161 
5,316 93 2,186 2,093 
5,453 89 2,114 2,025 
5,589 84 2,043 1,958 
5,707 81 1,968 1,886 
5,825 78 1,894 1,816 
5,942 75 1,823 1,748 
6,060 72 1,754 1,682 
6,178 70 1,687 1,617 
6,290 67 1,620 1,554 
6,403 64 1,556 1,492 
6,515 62 1,494 1,432 
6,625 60 1,434 1,374 
6,735 58 1,375 1,318 
6,845 56 1,319 1,263 
6950 55 1 265 1.210 

TOTAL 68,640 63,124 (5,516) 

Benefit/Cost. Calculations E-25 

Present 
Worth 
Factor 

1.0000 
0.9434 
0.8900 
0.8396 
0.7921 
0.7473 
0.7050 
0.6651 
0.6274 
0.5919 
0.5584 
0.5268 
0.4970 
0.4688 
0.4423 
0.4173 
0.3936 
0.3714 
0.3503 
0.3305 
0.3118 
0.2942 
o.2n5 
0.2618 
0.2470 
0.2330 
0.2198 
0.2074 
0.1956 
0.1846 
0.1741 



1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 

.2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 

Capital 

173,210 

Exhibit E-25 
U.S. 20 ECONOMIC DEVELOPMENT BENEFIT/COST ANALYSIS 

Alternative 6: Four-Lane Expressway 
Iowa Statewide 

($000) 

ECONOMIC DEVELOPMENT BENEFI ~ 
COSTS Roadside 
Ma int. TOTAL Expend. 

173,210 
534 534 827 
534 534 838 
534 534 849 
534 534 860 
534 534 872 
534 534 883 
534 534 894 
534 534 905 
534 534 934 
534 534 962 
540 540 991 
546 546 1,020 
552 552 1,048 
557 557 1,080 
563 563 1,111 
569 569 1,142 
575 575 1,174 
581 581 1,205 
593 593 1,233 
605 605 1,260 
617 617 1,268 
629 629 1,316 
640 640 1,343 
652 652 1,368 
664 664 1,393 
676 676 1,418 
694 694 1,443 
712 712 1,468 
729 729 1,493 
759 759 1 518 

Discount Rate = .6.0 percent 

Feasibility Results 
B/C = 0.71 
NPV = (51,634,603) 
IRR= 3.4% 

Source: Wilbur Smith Associates 

Comp. Non 
Position Business TOTAL 

2,100 2,913 5,840 
2,458 2,959 6,255 
2,816 3,005 6,670 
3;174 3,051 7,085 
3,532 3,097 7,501 
3,890 3,143 7,916 
4,248 3,189 8,331 
4,606 3,235 8,746 
4,848 3,273 9,055 
5,090 3,311 9,364 
5,333 3,350 9,673 
5,575 3,388 9,982 
5,817 3,426 10,291 
6,015 3,461 10,556 
6,212 3,497 10,820 
6,410 3,532 11,084 
6,607 3,568 11,349 
6,805 3,603 11,613 
6,958 3,638 11,829 
7,110 3,674 12,044 
7,263 3,709 12,260 
7,415 3,745 12,476 
7,568 3,780 12,691 
7,689 3,808 12,865 
7,810 3,835 13,039 
7,932 3,863 13,213 
8,053 3,890 13,386 
8,174 3,918 13,560 
8,295 3,946 13,734 
8416 3973 13 908 

Un-
Discounted Discounted 

NET Costs Benefits NET 

(173,210) 173,210 0 (173,210) 
5,306 503 5,509 5,006 
5,721 475 5,567 5,092 
6,136 448 5,600 5,152 
6,552 423 5,612 5,189 
6,967 399 5,605 5,206 
7,382 376 5,580 5,204 
7,797 355 5,541 5,186 
8,213 335 5,468 5,153 
8,522 316 5,360 5,044 
8,831 298 5,229 4,931 
9,134 284 5,096 4,811 
9,437 271 4,961 4,690 
9,740 259 4,825 4,566 
9,998 247 4,669 4,422 

10,257 235 4,515 4,280 
10,515 224 4,363 4,139 
10,774 214 4,215 4,001 
11,032 204 4,069 3,865 
11,236 196 3,910 3,714 
11,440 189 3,756 3,567 
11,643 181 3,606 3,425 
11,847 174 3,462 3,268 
12,051 168 3,323 3,155 
12,213 161 3,177 3,016 
12,375 155 3,038 2,883 
12,537 149 2,904 2,756 
12,693 144 2,776 2,632 
12,849 139 2,653 2,514 
13,005 135 2,535 2,400 
13149 132 2422 2,289 

TOTAL 180,997 129,363 (51,635) 

BenefiVCost Calculations E-26 

Present 
Worth 
Factor 

1.0000 
0.9434 
0.8900 
0.8396 
0.7921 
0.7473 
0.7050 
0.6651 
0.6274 
0.5919 
0.5584 
0.5268 
0.4970 
0.4688 
0.4423 
0.4173 
0.3936 
0.3714 
0.3503 
0.3305 
0.3118 
0.2942 
0.2775 
0.2618 
0.2470 
0.2330 
0.2198 
0.2074 
0.1956 
0.1846 
0.1741 



1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 

, ; ,-~ 

Exhibit E-26 
U.S. 20 ECONOMIC DEVELOPMENT BENEFIT/COST ANALYSIS 

Alternative 3: Improved Two-Lane With Bypasses Excluding Correctionville Bypass 
Iowa Statewide 

($000) 

·s ECONOMIC DEVELOPMENT BENEFIT Un-
COSTS Roadside Comp. Non Discounted Discounted 

capital Ma int. TOTAL Expend. Position Business TOTAL NET Costs Benefits NET 

37,314 37,314 (37,314) 37,314 0 (37,314) 
155 155 
155 155 
155 155 
155 155 
155 155 
155 155 
155 155 
155 155 
155 155 
155 155 
157 157 
158 158 
160 160 
162 162 
163 163 
165 165 
167 167 
169 169 
172 172 
175 175 
179 179 
182 182 
186 186 
189 189 
193 193 
196 196 
201 201 
206 206 
212 212 
220 220 

Discount Rate = 6.0 percent 

Feasibility Results 
8/C = 0.99 
NPV = (543,136) 
IRA= 5.9% 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Source: Wilbur Smith Associates 

Benefi't/Cost Calculations 

814 673 1,487 
959 693 1,652 

1,104 713 1,817 
1,249 733 1,982 
1,394 753 2,147 
1,539 773 2,312 
1,684 793 2,477 
1,829 813 2,642 
1,924 822 2,746 
2,019 832 2,850 
2,113 841 2,955 
2,208 851 3,059 
2,303 860 3,163 
2,385 872 3,257 
2,466 884 3,351 
2,548 897 3,444 
2,629 909 3,538 
2,711 921 3,632 
2,782 936 3,718 
2,854 951 3,804 
2,925 965 3,891 
2,997 980 3,977 
3,068 995 4,063 
3,118 999 4,117 
3,168 1,004 4,172 
3,218 1,008 4,226 
3,268 1,013 4,281 
3,318 1,017 4,335 
3,368 1,021 4,389 
3,418 1,026 4,444 

1,332 146 1,403 1,257 
1,497 138 1,470 1,333 
1,662 130 1,526 1,396 
1,827 123 1,570 1,447 
1,992 116 1,604 1,489 
2,157 109 1,630 1,521 
2,322 103 1,647 1,544 
2,487 97 1,658 1,561 
2,591 92 1,625 1,534 
2,696 86 1,592 1,505 
2,798 82 1,556 1,474 
2,901 79 1,520 1,442 
3,003 75 1,483 1,408 . 
3,095 72 1,440 1,369 
3,187 68 1,398 1,330 
3,279 65 1,356 1,291 
3,371 62 1,314 1,252 
3,463 59 1,272 1,213 
3,546 57 1,229 1,172 
3,629 55 1,186 1,132 
3,712 53 1,144 1,092 
3,795 51 1,104 1,053 
3,877 49 1,064 1,015 
3,928 47 1,017 970 
3,979 45 972 927 
4,030 43 929 886 
4,079 42 888 846 
4,129 40 848 808 
4,178 39 810 771 
4,224 38 774 735 

TOTAL 39,573 39,030 (543) 

E-27 

Present 
Worth 
Factor 

1.0000 
0.9434 
0.8900 
0.8396 
0.7921 
0.7473 
0.7050 
0.6651 
0.6274 
0.5919 
0.5584 
0.5268 
0.4970 
0.4688 
0.4423 
0.4173 
0.3936 
0.3714 
0.3503 
0.3305 
0.3118 
0.2942 
0.2775 
0.2618 
0.2470 
0.2330 
0.2198 
0.2074 
0.1956 
0.1846 
0.1741 
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Exhibit E-27 
U.S. 20 ECONOMIC DEVELOPM.ENT BENEFIT/COST ANALYSIS 

Alternative 4: New Alignment Two-Lane Without Correctionville Bypass 
Iowa Statewide 

($000) 

ECONOMIC DEVELOPMENT BENEFITS Un- Present 
COSTS Roadside Comp. Non Discounted Discounted Worth 

Year Capital Maint. . TOTAL Expend. Position Business TOTAL NET Costs Benefits NET Factor: 

1990 
1991 
1992 59,166 59,166 (59,166) 59,166 0 (59,166) 1.0000 
1993 221 221 132 1,357 1,016 2,505 2,283 209 2,363 2,154 0.9434 
1994 221 221 133 1,580 1,038 2,751 2,530 197 2,448 2,251 0.8900 
1995 221 221 133 1,804 1,060 2,997 2,n6 186 2,517 2,331 0.8396 
1996 221 221 134 2,028 1,082 3,244 3,022 175 2,569 2,394 0.7921 
1997 221 221 135 2,251 1,104 3,490 3,269 165 2,608 2,443 0.7473 
1998 221 221 136 2,475 1,126 3,737 3,515 156 2,634 2,476 0.7050 
1999 221 221 137 2,696 1,146 3,963 3,762 147 2,649 2,502 0.6651 
2000 221 221 137 2,922 1,170 4,229 - 4,006 139 2,654 2,515 0.6274 
2001 221 221 141 3,080 1,190 4,411 4,169 131 2,611 2,460 0.5919 
2002 221 221 145 3,236 1,209 4,592 4,370 124 2,564 2,440 0.5564 
2003 224 224 148 3,396 1,229 4,n3 4,549 116 2,514 2,396 0.5266 
2004 226 226 152 3,554 1,246 4,954 4,726 112 2,462 2,350 0.4970 
2005 229 229 155 3,712 1,266 5,135 4,907 107 2,408 2,300 0.4688 
2006 231 231 159 3,633 1,262 5,274 5,043 102 2,333 2,231 0.4423 
2007 234 234 163 3,954 1,296 5,413 5,160 96 2,259 2,161 0.4173 
2008 236 236 167 4,075 1,310 5,552 5,316 93 2,166 2,093 0.3936 
2009 239 239 171 4,196 1,324 5,691 5,453 89 2,114 2,025 0.3714 
2010 241 241 175 4,317 1,338 5,830 5,589 64 2,043 1,958 0.3503 
2011 246 246 179 4,422 1,352 5,953 5,707 61 1,968 1,666 0.3305 
2012 251 251 162 4,526 1,366 6,076 5,825 78 1,694 1,816 0.3118 
2013 256 256 185 4,633 1,380 6,196 5,942 75 1,823 1,748 0.2942 
2014 261 261 166 4,739 1,394 6,321 6,060 72 1,754 1,662 o.2n5 
2015 266 266 191 4,844 1,406 6,443 6,176 70 1,667 1,617 0.2616 
2016 271 271 194 4,947 1,420 6,561 6,290 67 1,620 1,554 0.2470 
2017 276 276 197 5,050 1,431 6,678 6,403 64 1,556 1,492 0.2330 
2018 260 260 200 5,152 1,443 6,796 6,515 62 1,494 1,432 0.2196 
2019 286 266 203 5,255 1,454 6,913 6,625 60 1,434 1,374 0.2074 
2020 295 295 206 5,358 1,466 7,030 6,735 58 1,375 1,318 0.1956 
2021 303 303 210 5,461 1,476 7,146 6,645 56 1,319 1,263 0.1646 
2022 315 315 213 5,564 1,469 7,265 6,950 55 1,265 1,210 0.1741 

Discount Rate = 6.0 percent TOTAL 62,397 63,124 727 

Feasibility Results 
8/C = 1.01 
NPV= 727,181 
IRR= 6.1% 

Source: Wilbur Smith Associates 

Benefit/Cost Calculations E-28 



1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 

Capital 

164,959 

Exhibit E-28 
U.S. 20 ECONOMIC DEVELOPMENT BENEFIT/COST ANALYSIS 

Alternative 6: Four-Lane Expressway Excluding Correctionville Bypass 
Iowa Statewide 

($000) 

ECONOMIC DEVELOPMENT BENEFITI Un-
COSTS Roadside Comp. Non Discounted Discounted 
Ma int. TOTAL Expend. Position Business TOTAL NET Costs Benefits NET 

164,959 (164,959) 164,959 0 (164,959) 
534 534 827 
534 534 838 
534 534 849 
534 534 860 
534 534 872 
534 534 883 
534 534 894 
534 534 905 
534 534 934 
534 534 962 
540 540 991 
546 546 1,020 
552 552 1,048 
557 557 1,080 
563 563 1, 111 
569 569 1,142 
575 575 1,174 
581 581 1,205 
593 593 1,233 
605 605 1,260 
617 617 1,288 
629 629 1,316 
640 640 1,343 
652 652 1,368 
664 664 1,393 
676 676 1,418 
694 694 1,443 
712 712 1,468 
729 729 1,493 
759 759 1 518 

Discount Rate = 6.0 percent 

Feasibility Results 
8/C = 0.75 
NPV = (43,383,603) 
IRA= 3.7% 

Source: Wilbur Smith Associates 

2,100 2,913 
2,458 2,959 
2,816 3,005 
3,174 3,051 
3,532 3,097 
3,890 3,143 
4,248 3,189 
4,606 3,235 
4,848 3,273 
5,090 3,311 
5,333 3,350 
5,575 3,388 
5,817 3,426 
6,015 3,461 
6,212 3,497 
6,410 3,532 
6,607 3,568 
6,805 3,603 
6,958 3,638 
7,110 3,674 
7,263 3,709 
7,415 3,745 
7,568 3,780 
7,689 3,808 
7,810 3,835 
7,932 3,863 
8,053 3,890 
8,174 3,918 
8,295 3,946 
8416 3973 

5,840 5,306 503 5,509 5,006 
6,255 5,721 475 5,567 5,092 
6,670 6,136 448 5,600 5,152 
7,085 6,552 423 5,612 5,189 
7,501 6,967 399 5,605 5,206 
7,916 7,382 376 5,580 5,204 
8,331 7,797 355 5,541 5,186 
8,746 8,213 335 5,488 5,153 
9,055 8,522 316 5,360 5,044 
9,364 8,831 298 5,229 4,931 
9,673 9,134 284 5,096 4,811 
9,982 9,437 271 4,961 4,690 

10,291 9,740 259 4,825 4,566 
10,556 9,998 247 4,669 4,422 
10,820 10,257 235 4,515 4,280 
11,084 10,515 224 4,363 4,139 
11,349 10,n4 214 4,215 4,001 
11,613 11,032 204 4,069 3,865 
11,829 11,236 196 3,910 3,714 
12,044 11,440 189 3,756 3,567 
12,260 11,643 181 3,606 3,425 
12,476 11,847 174 3,462 3,288 
12,691 12,051 168 3,323 3,155 
12,865 12,213 161 3,1n 3,016 
13,039 12,375 155 3,038 2,883 
13,213 12,537 149 2,904 2,756 
13,386 12,693 144 2.n6 2,632 
13,560 12,849 139 2,653 2,514 
13,734 13,005 135 2,535 2,400 
13 908 13149 132 2422 2289 

TOTAL 172,746 129,363 (43,384) 

Benefit/Cost Calculations E-29 

Present 
Worth 
Factor 

1.0000 
0.9434 
0.8900 
0.8396 
0.7921 
0.7473 
0.7050 
0.6651 
0.6274 
0.5919 
0.5584 
0.5268 
0.4970 
0.4688 
0.4423 
0.4173 
0.3936 
0.3714 
0.3503 
0.3305 
0.3118 
0.2942 
o.2n5 
0.2618 
0.2470 
0.2330 
0.2198 
0.2074 
0.1956 
0.1846 
0.1741 


