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SERVING I-70 & I-44 REBUILD

The safety and economic effects of upgrading Highway 50 to four lanes across the state of Missouri
take on greater significance in the context of the future rebuild of Interstate 70 and Interstate 44. This
is a rare opportunity to get ahead of the curve. An upgraded Highway 50 will provide optimal
performance of the roadway system during reconstruction phases of Interstate 70 and Interstate 44 as
well as long‐term benefits to be realized by the adjacent communities and the entire state of Missouri.

Traffic Diversion During I‐70 and I‐44 construction, it
is projected that up to 10% of all traffic will divert to other
routes. That is more than 5,000 vehicles per day (vpd).

Costs Due to Congestion Reduced speeds in work
zones, narrow lanes and construction‐related congestion
during the I‐70 reconstruction will cause an increase in
vehicle‐hours traveled. The resulting congestion cost to
passenger and commercial vehicles will be more than
$174 million over 10 years.

Likewise, the construction scenarios modeled for the I‐44
corridor result in $80 million of congestion costs over 10
years. That’s a cost of more than $263 million from
congestion throughout the life of the I‐70 and I‐44 rebuild
efforts.

An upgraded Highway 50 is projected to play a significant
role in reducing these congestion costs.

History as a Detour Due to flooding of Routes 63 and 54 near Jefferson City in 1993, a detour route to Jefferson City
included Highway 50. During the repairs on the I‐70 Bridge at Rocheport, alternate route signs on I‐70 directed traffic
around the bridge south on Route 65 to Route 50 to avoid excessive delays at the bridge. No one anticipated the
magnitude of the traffic impacts that recent construction along I‐44 near Rolla would create. When these situations arose,
Highway 50 provided needed relief to those travelling within the I‐44 corridor. Successfully reacting to the needs of the
motoring public during past construction was the catalyst for proactively creating a comprehensive Incident Management
Plan for I‐44 (MoDOT, District 9). Highway 50 is included as part of its network of potential detours.

Be Proactive. Highway 50 WILL be a necessary detour during multiple phases of I‐70 and I‐44 reconstruction. 

HIGHWAY 50 INTO THE FUTURE

Economy On average each year, investment in four
lanes on Highway 50 will create 1,550 new jobs paying an
average wage of $29,319 which will generate a net
economic benefit of $7 billion over the next 20 years.

As a result of upgrading Highway 50, an additional $3.0
million in net general revenues, $110.3 million in Gross
State Product and $180.2 million in economic activity will
be generated annually in Missouri.

Corridor Capacity Today, the two‐lane segment
between Sedalia and California carries over 6,500 vpd.
Traffic volumes will continue to grow through the year
2030 to more than 10,000 vpd. Current volumes already
surpass the desired level of service for a two‐lane Highway
50. This equates to drivers having little freedom to
maneuver with less comfort and convenience of travel;
volume increases will cause substantial drops in speeds.

Radiating from Jefferson City, current traffic volumes
approach 8,700 vpd and will likely exceed 13,700 vpd in
the year 2030. Heading west from Union, the 5,800 vpd
will reach nearly 8,600 vpd by the year 2030. Within the
next six years, these segments will also surpass the
desired levels of service and will begin to experience
similar decreases in functionality.

Four‐laning Highway 50 will provide the capacity 
needed for today and the growth of tomorrow.

Questions related to this initiative may be
directed to the HIGHWAY 50 PARTNERSHIP via

Randy Allen, Jefferson City Chamber President at
(573) 634-3616

SETTING THE STAGE: UPGRADE HIGHWAY 50

Total Cost to Upgrade
$731-798 Million



BENEFITS & COSTS: UPGRADE HIGHWAY 50
POST-DETOUR

Traffic Diversion Modeling indicates that traffic
diversion to Highway 50 will increase if it is proactively
upgraded to four lanes. With the additional two travel
lanes in place, Highway 50 will be ready to accommodate
this increase in traffic. In fact, traffic model runs for I‐70
and I‐44 construction scenarios show virtually no effect on
Highway 50 travel speeds.

Proactive efforts to divert traffic to other routes with
sufficient capacity, like an upgraded Highway 50, will
decrease the travel delays along I‐70 and I‐44 during
construction. This will effectively reduce the potential for
wasted fuel and cut the overall costs to the public that
could have otherwise been incurred from congestion.

Work Zone Safety In 2006, I‐70 and I‐44 work zones
experienced a combined total of 766 crashes including six
fatalities. The upgraded Highway 50 detour will reduce the
risk of work‐zone exposure to the motoring public by
enhancing safety for motorists as well as construction
workers during the I‐70 and I‐44 rebuilding efforts.
Diverting 10% of the traffic will lower the number of
potential work zone incidents accordingly.

This reduction in incidents could save more than $53
million throughout the life of the I‐70 and I‐44 rebuild
efforts.

Safety Severity crash rates are 60%
lower on rural four‐lane expressways
when compared to rural two‐lane facilities.

The upgrade will also rectify horizontal and vertical
roadway alignments, shoulder widths and sight distances
at several locations which do not meet today’s standards.
These deficiencies currently cause lower operating speeds,
inadequate passing opportunities and increased accidents.

Security Highway 50 is the only major east‐west
National Highway System (NHS) Route between St. Louis
and Kansas City that does not cross the Missouri River.
Such a corridor is advantageous for homeland security,
evacuation and emergency response.

The combination of I‐44 and Highway 50 provides a
continuous four‐lane facility connecting three major
defense complexes across Missouri – Whiteman AFB, Ike
Skelton Training Site and Fort Leonard Wood.

Highway 50 serves I‐70 and I‐44 which are both part of
the Strategic Highway Network (STRAHNET) providing
defense access, continuity and emergency capabilities in
times of peace and war.

Economy Four‐laning Highway 50 sparks $4.29 of new
economic activities for every $1 invested.

DETOUR PREPAREDNESS

Total Probable Cost $731-798 Million*
*All estimates are in 2008 dollars.
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The reconstruction of I‐70 and I‐44 is looming as a necessary tool to provide economic stability to the State. This
construction is expected to increase costs to the public due to congestion, fuel expenditure and potential work
zone incidents. Traffic on Highway 50 continues to grow resulting in more congestion costs. Upgraded Highway 50
is projected to increase benefits to the State including annual general revenues and economic activity. This
economic benefit as well as Highway 50’s role in reducing wasteful spending on congestion makes a compelling
case for upgrading Highway 50 now. Beyond facilitating the interstate reconstruction efforts, upgraded Highway
50 will provide a facility benefiting Missouri functionally and economically well into the future.
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Memorandum   
 
TO:  Kyle R. Kittrell, P.E., TranSystems 
  Sara J. Clark, P.E, TranSystems 
 
FROM:  Mary R. Lupa, Wilbur Smith Associates 

Paul Hershkowitz, Wilbur Smith Associates 
 
DATE:  May 6, 2008 
 
SUBJECT: Technical Memorandum 

Methodology for Traffic Diversion Estimation 
 
PROJECT: U.S. Highway 50 Partnership 
 
This methodology will address: 
 

1. Background Information on Traffic Models 
2. Data Sources, including the 2002 I-70 Missouri Traffic Model 
3. U.S. Highway 50 Study Segments 
4. Trip Table Estimation 
5. Traffic Model Scenarios and Application 
6. Summary 

 
1.   Background 
The primary tool for capturing diversionary traffic related to the U.S. Highway 50 corridor was a 
travel demand model.  Travel models are computerized network and trip matrix constructs that 
allow planners and engineers to establish a validated base year of traffic and then test future 
scenarios that are developed from the validated base.  The consultant team identified the 2002 
Wilbur Smith Associates I-70 Missouri Traffic Model as the travel model suitable in scale and 
reach to apply to the U.S. Highway 50 traffic study.    
 
Travel models are useful in traffic diversion testing because they provide an objective statement 
on how traffic changes when the network, or grid of routes available to complete a trip, is 
altered.  The key input to a travel model is the travel time on the highway segment of interest.  
Travel time is calculated using the assumed speed on the segment which in turn is derived from 
posted speeds or functional class.  As an example, when I-70 has an assumed speed of 70 
miles per hour across the state of Missouri, a known number of vehicles will use the route.  If 
the assumed speed is changed – either raised or lowered – some of the vehicles will be 
attracted to or will divert from I-70.  The sole criterion for their diversions in this case is the 
change in speed on the highway segment.  In an equilibrium setting, traffic assignments also 
utilize highway capacity which translates to travelers avoiding congested segments of roadway 
to find their shortest path on uncongested routes.  Using traffic models allows for an objective 
calculation of diversionary traffic, since the base and scenario input auto and truck traffic remain 
exactly the same.   
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2.   Data Sources             Figure 1:  I-70 Missouri Model Network 
 
2a:  I-70 Missouri Traffic Model –
The chief input to the U.S. Highway 
50 study was the I-70 Missouri 
Traffic Model.  This model was built 
in 2002 to study truck and auto 
traffic on I-70 in Missouri.  Each 
highway segment in this model 
contains information on functional 
classification, posted speed, daily 
capacity and related network 
information.  This travel model 
supported traffic estimates on a set 
of ‘Segments of Independent Utility’ 
(SIUs) along the I-70 corridor.  
Some additional work and model 
development was conducted in 
Columbia, Missouri where a set of 
bypass configurations were studied.  
The I-70 Missouri model contained 
1,426 ‘Traffic Analysis Zones’ 
(TAZs) within Missouri and twenty- 
six external portals at the state border.  The model estimated both truck and auto traffic and 
was validated to 2000 observed data for both trucks and cars.  The future year for the I-70 
Missouri model was 2030.  This model provided a starting point for the U.S. Highway 50 traffic 
study. 
 
Figure 1 above shows the network for the I-70 Missouri Traffic Model.  This network is very 
detailed in the I-70 corridor but also contains sufficient detail in the U.S. Highway 50 corridor to 
provide the capability for analysis on the interaction of I-70 or I-44 construction on U.S. Highway 
50.  The TAZ system related to the network has a similar scale. 
 
2b:  Observed Traffic for 2006 – In 2002, the I-70 Missouri model was validated to a base 
year of 2000.  Inventory and review of the 2000 observed data and an understanding of the 
U.S. Highway 50 project needs led to a concern with using this historical base.  It was decided 
to replace the existing 2000 base year with a 2006 base year.  The data sources for the 
development of a 2006 base with truck and auto traffic were: 

 
 Traffic Volume Maps from Missouri Dot located at 

       http://www.modot.mo.gov/safety/trafficvolumemaps.htm 
 

 Vehicle Miles Traveled (VMT) estimates by county from Missouri DOT. 
 

The 2006 observed traffic was used to pivot the 2000 truck and auto assignment results to a 
2006 level.  Once a validated 2006 traffic estimate was in place, the 2014 and 2030 scenarios 
could be prepared and assigned.   To get the 2014 base traffic, trend analysis was performed 
using observed data for 2002, 2004, 2005 and 2006.  Local knowledge was sought out to 
establish and confirm the means of estimating 2014 truck and AADT from 2006 traffic.  The 
decision rules for this estimation were: 

MISSOURI

0 30 60 90
Miles

Legend
Interstate
Principal Arterial
Minor Arterial
External
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 Finding the long term growth rate by segment so as to avoid relying on short 
term peaks and valleys; 

 Conserving the continuous traffic flows along each major highway; 
 Conserving the known truck percentage along each major highway. 

 
The results of this estimation were consistent with the Missouri DOT’s Vehicle Miles Traveled 
estimate by county.   

 
3.   U.S. Highway 50 Study Segments 
Prior to the establishment of the traffic and trends, it was important to set up a format of 
segments of interest to organize the traffic diversion reporting scheme.  The U.S. Highway 50 
traffic segments were established by the study needs on U.S. Highway 50 with start and end 
points located logically on the periphery of cities and congruent with the location of U.S. 
Highways, State Highways and water features in Missouri.  They are shown in Table 1 below.   
 
 
 

Table 1:  U.S. Highway 50 Study Segments 
 

 
 

 
There are fourteen segments of interest for U.S. Highway 50; each segment is assigned a 
segment identification number, (SEG_ID), ranging from 11 to 24.  The sum of the fourteen 
segments is equal to 225 miles, the length of U.S. Highway 50 from its western point near 
Kansas City to the point where it joins I-44 just west of St. Louis.  To expedite analysis, I-70 and 
I-44 were also divided into study segments.  The criterion for the segment definition for the 
interstate highways was the presence of potential construction projects or closures.  Figure 2 
below shows the segment identification scheme for U.S. Highway 50, I-70 and I-44.   Color 
coded segments are provided for each of the three roadways of interest: 

Segment Location SEG_ID MILES 
from to     

Lee's Summit I-470 West of Sedalia (Rte T) 11        66 
West of Sedalia (Rte T) East of Sedalia (Rte O) 12        10 
East of Sedalia (Rte O) West of Tipton (Rte 5 North) 13        20 
West of Tipton (Rte 5 North) West of California ((Rte 87) 14        12 
West of California ((Rte 87) West of Jefferson City (Rte T) 15        17 
West of Jefferson City (Rte T) East of Osage River (Rte 63 S) 16        20 
East of Osage River (Rte 63 S) West of Linn (Rte W) 17         6 
West of Linn (Rte W) East of Linn (Rte CC) 18         7 
East of Linn (Rte CC) Osage/Gasconade County Line 19         8 
Osage/Gasconade County Line Gasconade/Franklin County Line 20        20 
Gasconade/Franklin County Line West of Union (Rte UU) 21        33 
West of Union (Rte UU) East of Union (Rte 47 S) 22         2 
East of Union (Rte 47 S) Progress Parkway 23         2 
Progress Parkway I-44 24         2 
Total          225 
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 Seven study segments to cover I-70 (1-7); 
 Fourteen study segments to cover U.S. Highway 50 (11-24); 
 Five study segments to cover I-44 (31-35). 

 
 
 

Figure 2:  Segments Identification Scheme for U.S. Highway 50 Study 

 
 
 
4.   Trip Table Estimation 
As mentioned above, the trip matrices for truck and auto travel were established for the I-70 
Missouri model for 2000 and 2030.  Interim year trip estimation, for 2014, was required for the 
conduct of the U.S. Highway 50 Study.  Using a straight line interpolation of the 2000 and 2030 
trips for truck and auto, 2014 trips were estimated.  These trips were used for all of the 
scenarios for U.S. Highway 50 requiring this intermediate year.  The 2030 trip matrices were 
used directly.   Table 2 below shows the total number of trips in each trip matrix.  The 
interpolated year, 2014, is highlighted. 
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Table 2:  Trip Matrix Totals 
 
 
 
 
 
 
 
 
5.   Traffic Model Scenarios & Application 
 
5a:  Scenario Scheme 
In the sections above, the reporting template for the U.S. Highway 50 traffic assignment results 
was presented.  Figure 3 below shows the scenarios that were established to capture the 
presence or absence of construction impacts on I-70 and I-44 with U.S. Highway 50 under 
improved or unimproved conditions.  Six scenarios were needed for each study year.  In each 
case, the scenario with construction impacts was compared to the related scenario without 
construction.  For example, Scenario B2014 with U.S. Highway 50 improved but no 
construction was compared to Scenario D2014 which featured U.S. Highway 50 improved but 
construction on I-70.  The key improvement on U.S. Highway 50 assumed two lanes in each 
direction across the state.   
 
 

Figure 3:  Scenario Scheme for U.S. Highway 50 Traffic 
 

Scenario Management 2014  Scenario Management 2030 
A2014 No Construction  A2030 No Construction 

U.S. 50 Unimproved  U.S. 50 Unimproved 
         

B2014 No Construction  B2030 No Construction 
U.S. 50 Improved  U.S. 50 Improved 

         

C2014 I-70 Construction  C2030 I-70 Construction 
U.S. 50 Unimproved  U.S. 50 Unimproved 

         

D2014 I-70 Construction  D2030 I-70 Construction 
U.S. 50 Improved  U.S. 50 Improved 

         

E2014 I-44 Construction  E2030 I-44 Construction 
U.S. 50 Unimproved  U.S. 50 Unimproved 

         

F2014 I-44 Construction  F2030 I-44 Construction 
U.S. 50 Improved  U.S. 50 Improved 

 
 
 
 

Trips 2000 2014 2030 

Passenger 
Vehicle (Auto) 

  
9,674,470 

   
10,849,918 

 
12,302,340  

Commercial 
Vehicle (Truck) 

     
596,645  

        
692,108  

      
809,455  
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5b:  Network Development 
While the overall I-70 Missouri network was not altered for the U.S. Highway 50 work, it was necessary to 
construct computer network alternatives to capture the results of construction on I-70 and I-44.  This 
network editing was based on the construction scenarios as follows: 
 

 I-70 Scenario – The following elements were combined for the I-70 Construction Scenario:  
 

 Assume a 10-mile work zone from Exit 74 (Rte YY) to Exit 84 (Rte J) with 2-lanes in each 
direction on I-70, concrete barrier on the right/outside shoulder, and the existing grass 
median separating opposing traffic. The work zone speed limit is posted speed minus 10 
mph = 60mph.   

 Assume a 13-mile work zone from Exit 98 (Rte 135) to Exit 111 (Rte 179/98) with 2-lanes 
in each direction on I-70, concrete barrier on the right/outside shoulder, and the existing 
grass median separating opposing traffic. The work zone speed limit is posted speed 
minus 10 mph = 60mph.   

 Assume that the Interchange at Exit 98 (Rte 135) is closed to traffic and the Interchange 
at Exit 106 (Rte 87) is also closed to traffic. 

 Assume a 10-mile work zone from Exit 121 to Exit 131 through the Columbia Urban Area 
with 2-lanes in each direction on I-70 and concrete barrier on both sides. The work zone 
speed limit is posted speed minus 15 mph = 55 mph. Interchange at Exit 127 (Rte 763) 
closed to traffic. Route 63 and Route 740 are assumed to be one lane in each direction 
for 1-mile north and south of I-70. 

 
 I-44 Scenario – The following elements were combined for the I-44 Construction Scenario: 

 
 Assume a 10-mile work zone from Exit 230 (Rte JJ) to Exit 240 (in St. Clair) with 1-lane 

in each direction on I-44 and flexible delineator separating opposing traffic. The work 
zone speed limit is posted speed minus 15 mph = 55 mph. 

 Assume a 7-mile work zone from Exit 218 (Rte C) to Exit 225 (Rte 185) with 2 lanes 
westbound and 1 lane eastbound. For eastbound, a concrete barrier on the right/outside 
shoulder and the existing grass median separating opposing traffic. The work zone 
speed limit is posted speed minus 10 mph = 60mph. 

 
Networks were constructed in travel demand software to replicate the conditions set forth in each of 
these scenarios.  The attributes that were edited were speed and, in the case of segments removed from 
the network, capacity.  The speed changes in the construction scenario descriptions were translated into 
computer network edits and put into the relevant network scenario.  The result is, as an example, an I-70 
highway network with a well-defined set of “pinch points” that will clearly cause some traffic to detour 
from the I-70 main line.  In the case of interchanges closed for construction or phasing, traffic destined to 
the area near the closed interchanges will find a new path to their destination.  It is anticipated that U.S. 
Highway 50 traffic will change as the quick straight paths offered by I-70 change under the construction 
scenarios.   
 
5c:  Application 
The travel model application was conducted using the native software used to build and run the parent 
model, the I-70 Missouri Traffic Model.  This software is Caliper Corporation’s TransCAD travel demand 
program.  The following steps were followed: 
 

1. Networks and Trip Tables (Truck and Auto) were assembled by scenario year and construction 
alternative. 

2. Truck All-or-Nothing Assignment was performed. 
3. Passenger Vehicle (auto) assignment was performed on the network with truck traffic as a pre-

loaded condition on each highway segment. 
4. Assignment results, including truck and auto traffic, speeds, and volume to capacity ratios were 

saved for each study segment. 
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5. Assignment results were exported to a spreadsheet format where the U.S. Highway 50 study 
segments were isolated and viewed in a tabulated form.   

6. Final metrics of Vehicle Miles Traveled (VMT) and Vehicle Hours Traveled (VHT) were calculated 
on the segments of interest once the spreadsheet was populated. 

 
A sketch approach was used to develop the average traffic for each of the twenty-six study segments.  
The mean of all the individual links for both directions was tabulated and used to report on the segment 
of interest.  In this way, overall reporting for diversions could be done directly.  The all-or-nothing 
approach for truck assignment was established to reflect the fact that trucks are less likely than 
passenger vehicles to alter their routes due to construction.  While the network of rural roads bordering I-
70 provide alternative paths for any vehicle seeking diversionary routing, it is understood that national 
truck movements will avoid leaving I-70 or I-44 for state or county roadways.   For automobiles, an 
equilibrium assignment was utilized with time and daily capacity as the inputs.  The attribute identifier for 
U.S. Highway 50 segment of interest, “SEG_ID” was coded on the TransCAD highway network link so as 
to be available for internal review and analysis or as an export identifier.  A sample output sheet is shown 
in Figure 4 below.   
 
 
6.   Summary 
The I-70 Missouri Traffic Model, developed in 2002, provided a reasonable starting point from which to 
launch an investigation of diversionary traffic under construction conditions.  The work was aided by the 
establishment of custom study segments to link the computer network and the spreadsheet reporting, 
scenario management, the estimating of a 2006 base year and growth assumptions to 2014, and an 
assignment protocol to streamline the process of assigning trucks and passenger vehicles to the network.  
The resulting tabulations were used to compare traffic under a variety of construction and improvement 
conditions in 2014 and 2030.  
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Figure 4:  Sample Report of 2030 I-70 Construction with U.S. Highway 50 Improved 
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