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Technical Memorandum 1

Bridge Rehabilitation Study
To understand the existing condition of the I-229 
double-decker bridge it was important to conduct 
a thorough analysis of the bridge that included 
reviewing previous inspection reports and conducting 
independent fi eld inspections to determine the long-
term maintenance needs of the structure. That analysis 
included developing a detailed cost estimate for both 
the immediate rehabilitation needs and the longer-term 
needs required to maintain the existing structure over a 
fi fty-year period. 
1.0 Existing Conditions of the Bridges
Construction of the existing I-229 double-decker 
bridge was completed between 1976 and the early 
1980s. Current conditions indicate several problems 
noted in the bridge inspection reports completed by 
MoDOT, which were verifi ed and quantifi ed by the 
Hg Consult team’s fi eld evaluation. Starting from the 
top of the bridge, the barrier curb has many spalls and 
delamination throughout. The concrete overlay has 
many spalls, patches, and delamination throughout, and 
the deck below shows signs of cracking, eĵ  orescence, 
spalls, and delamination throughout the bottom 
side. The mainline expansion joints are presently 
holding up well from a previous rehabilitation, but the 
ramp expansion joints are failing and are a constant 
maintenance need for MoDOT’s district bridge crew. 
The superstructure paint condition is poor throughout 
and some of the concrete girder ends have minor 
deterioration. Some miscellaneous problems at 
bearings and girder ends exist as well, with the worst 
corrosion at the fracture critical steel cap beam at 
Bent 79. The substructure has defi ciencies noted 
throughout; mainly spalling and delamination at the 
bottom of the cap beams underneath expansion joints 
and spalling and delamination of the columns. There are 
many miscellaneous areas of repairs needed including 

lighting, bridge approach slabs, guard rail, slope 
protection and drainage.
Figure 1 provides a sampling of the photo log developed 
during the fi eld inspection showing just some of the 
existing bridge conditions that need to be addressed. 
Copies of the previous inspection reports as well as 
the photo log of the fi eld inspection can be provided if 
requested. 
2.0 No-Build Alternative
The No-Build alternative only includes routine 
maintenance and closing the bridge if anything other 
than routine maintenance is required. With this 
approach, pothole patching is assumed to be routine 
maintenance, but joint removal and pouring back open 
joints are not. The No-Build alternative is not a viable 
option as it goes against MoDOT’s mission. MoDOT 
does whatever it takes to get bridges and roadways 
back in service as fast as possible due to unforeseen 
circumstances. In fact, under the No-Build alternative 
the bridge would have been closed because of the 
repairs needed at Bent 79. In addition, the recent 
non-routine joint repair completed on the ramps would 
have likely required closure of the ramps within a few 
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Figure 1
Photo Log Samples from Bridge 
Field Inspections

Source: Garver Field Inspections

Typical ramp joint deterioration Typical approach slab deterioration

Typical cap under expansion joints with deterioration, delamination, 
and spalling with reinforcement exposed

Damaged or deteroriating barrier walls
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Figure 1 (Continued)
Photo Log Samples from Bridge 
Field Inspections

Source: Garver Field Inspections

Pack rust and section loss

Typical column delamination and spalling with exposed reinforcement.

Missing or damaged impact attenuators
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months to years. Routine maintenance alone cannot 
keep a structure of this size open for long when a major 
rehabilitation project is a pressing need. 
3.0 Rehabilitation of the Existing Structure
The purpose of the Rehabilitation alternative is to 
develop a long-term maintenance plan for the existing 
I-229 bridges. Rehabilitation is needed for the bridges 
to remain in service for another 50 years and will need 
to cover the following components:
• Barrier curb needs full replacement or extensive 

repair including replacing sections. 
• Concrete overlay is in poor condition and needs 

replacement. The deck will need repairs at the same 
time. 

• Ramp and mainline expansion joints need 
replacement with the rehabilitation, currently 
anticipated to occur in 2025. The typical life span 
for a joint replacement is 25 years. 

• Miscellaneous girder end and bearing repairs will 
need to be made.

• Sandblasting and repainting of the steel girders, 
bearings, cap beams, and columns.

• Bent cap repairs at Bent 79 will need to be 
completed before the rehabilitation anticipated in 
2025. 

• Substructure will need fi ber wrap repairs consistent 
with the previous repair project. Also need formed 
and unformed repair on the columns and caps.

• Lighting, bridge approach slabs, and drainage need 
to be repaired or replaced.

• Slope protection needs rubblized and rock added in 
locations. 

• Guardrail needs to be brought up to standard.
The rehabilitation of the existing structure will 
need to occur in two distinct phases with on-going 
maintenance occurring periodically between the initial 
rehabilitation and a second rehabilitation in 2050. 
3.1 2025 Repairs Needed 
In general, the rehabilitation anticipated for 2025 
will include removal of the concrete wearing surface 

and a hydrodemolition of the deck followed by 
a new concrete wearing surface. Additionally, all 
expansion joints and barrier will be replaced. The 
steel superstructure will be sandblasted and recoated 
throughout, and various substructure units will have 
fi ber wrap, formed and unformed repairs completed. 
The detailed cost estimates of the anticipated 2025 
repairs are shown in Table 1. The cost of the 2025 
repairs is estimated to be between $46 million and 
$51 million.1 More detailed cost breakdowns used to 
develop the cost information in Table 1 can be provided 
upon request.
3.2 2050 Repairs Needed
The 2025 repairs should last 25 +/- years, so another 
rehabilitation will be required to provide a 50-year life 
span. The 2050 estimates provide for a second major 
rehabilitation, which typically lasts 25 years. At the end 
of 2075, another extensive rehabilitation project would 
include deck replacement, superstructure replacement, 
or bridge replacement. 
In general, the rehabilitation anticipated and estimated 
for 2050 will include removal of the concrete wearing 
surface, a hydrodemolition of the deck, a new concrete 
wearing surface, and all joints being replaced. The steel 
superstructure units will be sandblasted and recoated 
only at the expansion joints and various substructure 
locations will have fi ber wrap, formed and unformed 
repairs completed. The detailed cost estimates of the 
anticipated 2050 repairs are also shown in Table 1. The 
cost of the 2050 repairs is estimated to be between 
$32 million and $36 million.1

The cost estimate to complete both major 
rehabilitations, not counting additional annual 
maintenance or the 2075 rehabilitation, would be 
between $78 million and $87 million.1

1. The initial cost estimates are preliminary and based on 2019 
prices ($2019). More refi ned cost estimates will be developed 
during the design process. 
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Table 1
Summary of Estimated Costs for 2025
& 2050 Bridge Rehabilitations

Year 2025 Estimate ($2019) Year 2050 Estimate ($2019)
Bridge#/Activity Low High Low High
A2225 NBL 17,683,100 18,969,700 11,935,600 13,457,200

A2225 SBL 18,159,800 19,567,400 12,421,100 13,888,700

A2226 1,057,500 1,184,500 678,500 805,500

A2227 923,600 1,034,600 610,600 721,600

A2228 1,590,700 1,761,700 1,017,000 1,205,300

A2229 1,708,800 1,902,000 1,089,500 1,280,700

A2230 1,804,600 2,010,400 1,157,600 1,382,400

A2231 1,581,700 1,783,900 998,800 1,201,000

Mobilization 1,350,000 2,400,000 1,500,000 1,700,000

Guard Rail 35,500 35,500 35,500 35,500

TraĴ  c Control 150,000 200,000 150,000 200,000

Lighting 100,000 150,000 100,000 150,000

Bridge Approach Slabs 50,000 196,000 50,000 196,000

Misc. Repairs 105,000 105,000 105,000 105,000

Totals 46,300,300 51,300,700 31,849,200 36,328,900
 Source: Cost Estimates developed by Garver. The initial cost estimates are preliminary and based on 2019 prices ($2019). More refi ned cost estimates will be 
developed during the design process. 
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4.0 Conclusion
In conclusion, based on the inspection reports and fi eld verifi cation of the 
existing I-229 structure the following conclusions include:
• No-Build Alternative. The No-Build alternative is not a viable 

solution. The rehabilitation of the bridge is necessary to keep the 
level of service and meet the expectations of the local drivers. 
MoDOT has demonstrated they do not want to close bridges for 
emergency repairs and leave commuters with unexpected delays. In 
the past, MoDOT has worked diligently to get bridges that have been 
closed due to unforeseen circumstances added to the Statewide 
Transportation Improvement Program (STIP) or accelerated into 
the STIP. MoDOT has yet to abandon a structure in place. While 
the No-Build alternative is not a viable option, it has been, based 
on requirements outlined by FHWA, carried forward as a basis to 
compare the other initial and Reasonable Alternatives. 

• Rehabilitation of the Existing Structure Alternative. The 
Rehabilitation alternative has also been found to not be a viable 
solution. While a signifi cant investment could be made to prolong the 
life of the existing structre, in the end the bridge is still approaching 
the end of its useful life. That being said, MoDOT would still be 
required to make additional annual investments to maintain the 
facility, and in approximately 25 years the facility would need to 
either have another major rehabilitation completed or would need to 
be replaced. 
The graphic to the right illustrates the 
relative costs of the Rehabilitation 
alternative compared to some of 
the other options that have been 
proposed. As depicted, the cost of 
the Rehabilitation alternative over the 
course of the next 50 years would 
range from $93 million to $200 million 
depending on whether the bridge 
could be rehabilitated in the future. 
Compared to the initial cost estimates 
for some of the other options, which 
range from $60 million to $80 
million, the Rehabilitation alternative 
would require a signifi cant additional 
investment.1

¹ The initial cost estimates are preliminary and based 
on 2019 prices ($2019). More refi ned cost esti-
mates will be developed during the design process. 

The No-Build alternative has 
been determined to not be 
a viable alternative but will 
be carried forward, based on 
FHWA guidance, as a baseline 
to compare the other initial and 
Reasonable Alternatives. 

The Rehabilitation of the 
Existing Structure alternative 
has also been determined to 
not be a viable alternative and 
has been recommended for 
elimination.*

*More details about the recommendation for 
both alternatives can be found in Technical 
Memorandum 2 - Initial Alternatives 
Screening.



Page | 10I-229 Environmental Assessment | Technical Memoranda

Technical Memorandum 2

Initial Alternatives Screening
1.0 Overview
Interstate 229 (I-229) begins at I-29 near Amazo-
nia, Missouri, then travels south through St. Joseph, 
Missouri where it intersects with U.S. Route 59 and 
U.S. Route 36 and then turns east to intersect with 
I-29 again on the south end of St. Joseph (Figure 1). A 
portion of I-229, commonly referred to as the I-229 
“double-decker” bridge (I-229 bridge), carries north-
bound traĴ  c on its top deck and southbound traĴ  c on 
the bottom deck along the Missouri River and the west 
side of the St. Joseph Central Business District (CBD). 
MoDOT has identifi ed the need to complete a major 
rehabilitation of this section of I-229 and, through this 
study, is evaluating whether that option is the preferred 
approach to this need or whether there is a better long-
term strategy. 
This technical memorandum identifi es twenty-one (21) 
Initial Alternatives that have been developed as possible 
strategies to achieving the overall project need. Each 
of those, including the No-Build strategy, is described, 
the potential advantages and disadvantages are listed, 
the overall ranking relative to the screening criteria 
has been identifi ed, and the public reaction to those 
alternatives discussed. Based on that information, 
the conclusion of this memo is to recommend for the 
elimination of seventeen (17) Initial Alternatives and 
to carry forward four (4) Reasonable Alternatives for 
further refi nement and screening.
2.0 Alternative Screening Methodology
The heart of the I-229 NEPA Study is the develop-
ment and evaluation of alternatives to meet the overall 
project need and to achieve as many of the project’s 
goals as practicable. For this project, three overarching 
needs have been identifi ed (See Chapter 1 of the Envi-
ronmental Assessment for additional details): 

• To Provide a Long-Term Solution for the Condition 
of the I-229 Bridge

• To Maximize Travel Mobility and Accessibility
• To Provide Consistency with Local Land Use
This fi rst level of screening utilized a list of quantitative 
and qualitative items developed to provide the best 
relative assessment of the Initial Alternatives possible 
based on available data. Each of the Initial Alternatives 
were assigned a ranking from one to fi ve for each of the 
criteria based upon the perceived impact relative to the 
other Initial Alternatives. Rankings for each category of 
criteria were then averaged so as not to unnecessarily 
provide more weighting to any one criterion. Figure 
21, at the end of this tech memorandum, provides the 
results of this initial screening. Each of the categories 
along with an explanation of the evaluation criteria are 
provided in the following sections. 
2.1 Need: Provide a Long-Term Solution for the 
Condition of the I-229 Bridge
For each alternative, the ability to achieve the initial 
project need of improving the physical condition of the 
I-229 bridge was ranked based on the relative improve-
ment and the length of time added to the lifespan of 
the bridge. Alternatives that removed the bridge en-
tirely ranked the best (5), followed by those alternatives 
that utilized shorter, rehabilitated portions of the bridge 
(4), those that repurposed the entire length of bridge 
(3), the full rehabilitation (2), and then the No-Build (1). 
2.2 Goal: Maximize Travel Mobility & Accessibility
The criteria considered in the screening process related 
to maximizing travel mobility and accessibility included 
the following:
• Travel Time - Defi nes the amount of time that it 

takes to get from point A to point B. In this case, 
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Figure 1
Regional Map of the I-229 Corridor
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how non-commercial traĴ  c will respond to each of 
the Initial Alternatives and whether that will lead to 
increased or decreased travel time through the cor-
ridor. Alternatives which had little or no eĳ ect on 
travel time ranked the highest (5). The alternatives 
which scored a (5) were those which maintained an 
interstate system, followed by those which uti-
lized an arterial system through the corridor. The 
alternatives which used portions of local streets, 
parkways, and boulevards scored lower (3, 2). The 
lowest scores (1) were assigned to alternatives 
that relied primarily on local streets and the Kan-
sas alternatives due to the low probability of local, 
non-commercial, traĴ  c utilizing this alternative and 
therefore travelling on the local downtown network. 

• Incidents – Identifi es the relative change in the 
probability of vehicular incidents. Diĳ erences in 
scoring were primarily based on the facility type 
(city arterial, interstate, parkway, etc.) that the 
existing I-229 traĴ  c would use. Alternatives which 
maintained an interstate system and therefore 
utilized interchanges (no intersections) scored the 
highest (5). The remaining alternatives scored lower 
(2-4) based on the number of intersections and, 
therefore, a higher probability of incidents. The 
lowest scores were assigned to those which had a 
higher level of speed with multiple confl ict points.

• Freight Access & Travel Time – How does the 
alternative impact freight access and travel time 
within the project corridor? The primary concern 
being the impact to freight destined to the Stock-
yards Industrial District from north of the Study 
Area and freight from the Stockyards Industrial 
District destined for locations north of the Study 
Area. Alternatives which had little or no eĳ ect on 
commercial travel time ranked the highest (5). The 
alternatives which scored a (5) were those which 
maintained an interstate system, followed by those 
which utilized an arterial system through the cor-
ridor (4). The alternatives which used local streets, 
parkways, and boulevards scored lower (3, 2). The 
lowest score (1) was assigned to those which highly 
discouraged freight traĴ  c. The scores for Freight 
Access and Travel Time were based on the likelihood 
of commercial traĴ  c continuing to use the corridor 

(and travel time within the corridor) as opposed to 
diverting to I-29 and US Route 36.

• Railroad Impacts – The BNSF Railroad is a major 
stakeholder and they ship large quantities of freight 
along the rail corridor located just to the east of 
existing I-229. The UP Railroad also uses this 
facility as well as additional facilities on the south 
side of the Study Area. Impacts to the railroad 
considered were based on how well an alternative 
addressed existing substandard railroad clearances 
and the reduction or addition of vehicular traĴ  c to 
at-grade railroad crossings. The highest score (5) 
was provided to those which removed the exist-
ing substandard vertical clearance issues and the 
existing at-grade confl ict on 4th Street (provides 
a bridge at 4th Street). Alternatives which scored 
a (4) were those which removed the substandard 
vertical clearance issues but did not alter the 4th 
Street confl ict. Alternatives which did not resolve 
the existing substandard vertical clearance issues 
or required additional bridge structure in railroad 
right-of way scored a (2/3). The lowest scores were 
those alternatives which exasperated the existing 
at-grade confl ict on 4th Street (higher levels of 
traĴ  c on 4th Street).

• Port Access – The St. Joseph Port is another 
freight destination within the Study Area with 
excellent access to US Route 36 and I-229 south 
of US Route 36. Accessing the Port from I-229 
north of US Route 36 is more diĴ  cult. This crite-
rion considered whether the alternative eased or 
hindered access to the port. The highest score (5) 
was provided to those which moderately improved 
freight access to the St. Joseph Port. Alternatives 
which scored a (4) were those which slightly im-
proved access to the Port. The alternatives which 
did not improve nor hinder access were provided a 
(3). The alternatives that created additional acces-
sibility issues received a (2).

2.3 Goal: Provide Consistency with Local Land Use
This goal was split into two evaluation categories in-
cluding the potential each alternative would have on 
accommodating Riverfront development as well as 
downtown revitalization. 
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• Riverfront Access (Vehicular & Pedestrian) – Al-
ternatives that improved vehicle and pedestrian 
access to the Riverfront were considered. Alterna-
tives that could accommodate direct access points 
to the Riverfront and were pedestrian friendly with 
good access for pedestrians into the downtown 
were considered positively. The alternatives which 
maintained an Interstate along the entire Riverfront 
scored the lowest (1). Alternatives which had an 
Interstate/Arterial along sections of the Riverfront 
scored a (4, 3, 2). Alternatives which completely 
removed the majority of Interstate/Arterial along 
the Riverfront and improved vehicular access were 
provided the highest score (5).

• Acres of New Land (Riverfront) – Considerations 
were given to alternatives that opened additional 
land along the Riverfront within the project area 
to uses such as parkland or new development. The 
alternatives which maintained an Interstate along 
the entire Riverfront, therefore not accommodat-
ing (inviting) for development or parkland, scored 
the lowest (1). The Parkway/Boulevard options were 
ranked (2) because they still maintain a roadway 
along the entire Riverfront although more inviting. 
The additional alternatives were ranked systemat-
ically based on acreage of land created along the 
Riverfront. The highest scores (5) were given to 
those alternatives which completely removed a 
roadway from the Riverfront and opened up the 
largest amount of additional land in the corridor. 

• Downtown Revitalization – If an alternative placed 
automobile traĴ  c on St. Joseph Downtown streets 
or improved aesthetics through the removal of 
bulky transportation structures (e.g., the dou-
ble-decker bridge) it was considered a positive. Al-
ternatives were evaluated primarily on densifi cation 
and beautifi cation. The highest scores (5, 4) were 
provided to the alternatives which encouraged the 
most non-commercial vehicular traĴ  c in down-
town, therefore increasing the potential for busi-
ness densifi cation. Those alternatives which did not 
accomplish the objectives were given lower scores 
(3, 2). The alternatives that scored the lowest (1) 
were those that took a large number of buildings 
and did not promote densifi cation.

• Downtown Access (Vehicular) – The I-229 Dou-
ble-Decker Bridge provides excellent access into 
the St. Joseph Downtown. To what degree alter-
natives lessened this access was considered. The 
alternatives which created the shortest amount 
of time for vehicles to access the downtown were 
provided the highest scores (5, 4). The alternatives 
that utilized an arterial roadway but limited access 
points were scored a (3, 2). Those alternatives 
which removed an Interstate/Arterial and therefore 
increased travel time into downtown from adjacent 
areas received the lowest score (1).

• Developable Land (Downtown) – The existing ramp 
facilities from I-229 into the downtown and the 
interchanges from US Route 59 require land that 
could otherwise be developed. Alternatives that 
provided additional developable land in these loca-
tions were ranked favorably. The alternatives which 
open up the most acreage of developable land were 
scored the highest (5). These alternatives removed 
the downtown ramps and the US Route 59 Inter-
change. Systematically as less area was opened up 
for additional development the alternatives scored 
lower. The alternatives that removed existing 
buildings were ranked a (1) because they removed 
existing developable land from the downtown area.

• Truck TraĴ  c – Truck traĴ  c through the downtown 
was considered a negative. To what degree an al-
ternative increased truck traĴ  c through the down-
town was considered. The alternatives which highly 
encouraged commercial traĴ  c to use an alternative 
route (I-29 and US Route 36) were provided a (5). 
Additionally, those which maintained an Interstate 
and did not funnel truck traĴ  c into downtown 
were scored a (5). The options which provided an 
acceptable truck route through downtown with 
minimal confl ict points were ranked lower (4, 3). 
Alternatives which increased truck traĴ  c on down-
town streets were ranked the lowest (1,2).

2.4 Engineering
In addition to the three primary needs/goals discussed 
above, the study also evaluated several engineering and 
environmental considerations in making fi nal screening 
recommendations. The engineering categories consid-
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ered and identifi ed in the screening process related to 
the design and the impacts on system usage included:
• Constructability – Considers the ease and eĴ  cien-

cy with which a project can be built, identifying po-
tential obstacles in order to reduce errors, delays or 
cost overruns. Are there fl oodplain concerns? Are 
there concerns with using an existing structure? 
Are there concerns with horizontal constraints? 
Are there concerns with vertical constraints? Are 
there other buildability concerns? Alternatives that 
required several new bridges, new bridges in the 
fl oodplain, or repurposing of the existing structure 
ranked the lowest (1,2). Alternatives with fewer 
bridge structures received more favorable scores 
(3,4). The highest scores (5) were provided to 
those which had little impact on the fl oodplain and 
very minimal new bridge structures. 

• Cost – Refl ects the magnitude of cost anticipated, 
in relative terms, amongst the Initial Alternatives 
considered. This was lumped into three main cate-
gories; relative roadway costs, relative bridge costs, 
and relative bridge removal costs. The alternatives 
with relatively low overall construction costs were 
ranked the highest (4,5) while those with a large 
number of bridges, a new Missouri River bridge, 
or a large portion of new roadway were ranked the 
lowest (1,2,3).

• Maintenance – Considers the ease and cost of 
maintaining various design components of a project 
in the future. Maintaining bridges on a per lane mile 
basis are generally more expensive than maintain-
ing roadways on a per lane mile basis. Alternatives 
which had the highest quantity of bridge structures 
to maintain were provided the lowest score (1,2,3). 
The highest scores (4,5) were parkway/boulevard 
and local options because they utilized small local 
roadways with minimal structures.

2.5 Environmental and Socio-Economic Impacts
The categories considered and identifi ed in the screen-
ing process related to the natural and built environ-
ments included:

• Threatened & Endangered Species (T&E) and Wet-
lands - Alternatives identifi ed with potential T&E 
and wetlands impacts included those that would 
impact forested areas (e.g., Indiana and Northern 
Long Eared Bat) and/or cross the river where there 
are not only impacts associated with the river (e.g., 
pallid sturgeon), but conservation areas and nu-
merous wetlands. Alternatives that avoided all these 
areas ranked the best (5), followed by those that 
had increasing numbers of impacts on known areas 
or areas with potential habitat for T&E species or 
wetlands (4,3,2 and 1).

• Historic Properties – Those alternatives identifi ed 
with potential impacts included those on new align-
ment that would potentially impact the Robidoux 
Landing, other areas of the Riverfront that contains 
a large amount of historic fi ll, documented NRHP 
sites or sites that might include NRHP potential-
ly eligible structures. Alternatives that avoided all 
these areas/sites ranked the best (5), followed by 
those that had increasing numbers of impacts on 
known areas/sites or the high potential for impact-
ing such sites, such as those in the downtown area 
where the potential for a number of undocumented 
historical properties exists (4,3,2 and 1).

• Hazmat Sites – The potential impacts to alterna-
tives include those on new alignment that would 
potentially impact the historic fi ll laden east river-
bank, areas with industrial land use and sites with 
suspected or documented contamination issues. 
Alternatives that avoided all these areas ranked 
the best (5), followed by those that had increased 
numbers of potential sites impacted (4,3, and 2) or 
those sites deemed to have a high risk of contami-
nation (1).

• Displacements - Those alternatives identifi ed with 
potential displacement impacts included those on 
new alignment and ranked relative to each other 
according to the number of potential displace-
ments. Alternatives that had no displacements 
ranked the best (5), followed by those that had 
increasing numbers of displacements (4,3,2 and 1).
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3.0 Initial Alternatives Screening
Based on the criteria outlined above and feedback 
received from the public, each alternative was evalu-
ated and then screened. This section identifi es each 
of the twenty-one (21) Initial Alternatives developed, 
provides a summary of their relative scoring, as well as 
a fi nal recommendation on elimination. The higher the 
numerical ranking the better the alternative ranked. 
See Figure 21, at the end of this tech memo, for the 
detailed screening criteria and rankings. In addition, fi g-
ures portraying each of the Initial Alternatives, except 
for the No-Build and Rehabilitation alternatives, are 
included within the discussion of each alternative.
3.1 No-Build Alternative
Under the No-Build alternative, the existing dou-
ble-decker bridge would be left in place. Only routine 
maintenance and repair of the existing bridge would 
occur. There would be no  widening of the bridge, no 
improvement of roadway or bridge profi les, no ma-
jor rehabilitation, and no replacement of the existing 
bridge. Due to its deteriorated condition, the I-229 
double-decker bridge would fall into a signifi cant state 
of disrepair causing the bridge to eventually be load 
posted and ultimately closed - potentially within the 
next few years. 

The overall ranking for this alternative, along with its 
relative advantages and disadvantages are provided 
in Table 1. The Study Team will not recommend this 

alternative as a preferred alternative but is required 
under the NEPA process to carry this alternative for-
ward to serve as a basis of comparison for the other 
alternatives.

3.2 Rehabilitation of Existing Bridge
This alternative would leave in place the I-229 dou-
ble-decker bridge and assumes within the next fi ve to 
seven years that MoDOT would complete a major re-
habilitation of the structure that would include the re-
moval of the concrete wearing surface, a hydro-demo-
lition of the deck, and a new concrete wearing surface. 
Additionally, all expansion joints and barriers would be 
replaced. The steel superstructure would be sandblast-
ed and recoated throughout, and various substructure 
units would have fi ber wrap, formed and unformed re-
pairs completed. This alternative also assumes ongoing 
routine maintenance in addition to the major rehabilita-
tion and would likely require an additional major rehabil-
itation in another 25 to 40 years. 

The overall ranking for this alternative, along with its 
relative advantages and disadvantages are provided 
in Table 2. The Study Team recommends that this 
alternative be eliminated from further consideration.

3.3 Repurpose Existing Bridge Alternatives
This set of alternatives was developed with the idea of 
retaining portions of the existing double-decker bridge 
and repurposing it to achieve desired results. Two 
repurposing alternatives were developed and evaluated 

Overall Ranking Advantages Disadvantages

2.8

• Little to no environmental impacts
• Travel is safe and eĴ  cient in the near term
• Good access into the downtown in the near 

term
• Freight movements into and out of the stock-

yards and the downtown are readily accommo-
dated in the near term

• Deteriorating conditions will soon lead to load postings and eventu-
ally closure in the next few years

• Not consistent with local land use plans
• High maintenance costs
• Substandard railroad clearances
• Does not meet the Purpose and Need

Recommendation

Keep
(NEPA Required)

Although the No-Build alternative does not satisfy the Purpose and Need for the project, the No-Build alternative is carried 
forward for comparison with the other Reasonable Alternatives in accordance with NEPA requirements.

Table 1
No-Build Alternative Recommendation
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including removing a portion of the bridge between 
the downtown ramps and removing the top deck and 
widening the bottom deck.
RPE-03: Bridge Removal between Downtown Ramps. 
This alternative (Figure 2) would remove at least a por-
tion of the Interstate classifi cation between US Route 
36 and US Route 59. Between the downtown ramps, 
I-229 would be decommissioned, the double-decker 
bridge removed, and traĴ  c routed through downtown 
via a reconnection at South 3rd Street. The dou-
ble-decker bridge would remain south of the Charles 
Street and Edmond Street ramps and would require re-
habilitation and maintenance. All the downtown ramps 
would remain in their current location. Francis Street, 
Felix Street, Edmond Street, Charles Street, and South 
3rd Street would potentially require improvements for 
increased vehicular traĴ  c including freight. Between 
the two ramps the Missouri River Riverfront would be-
come open space without any vehicular traĴ  c between 
the two ramps. 
An additional option would remove the top deck and 
have two-way, two-lane traĴ  c on the lower deck. 
This option eliminates the Francis Street and Edmond 
Street ramps and would open additional space for de-
velopment. In this option the south connections to the 
Stockyards Expressway would be like the 4-Lane Single 
Deck Alternative in the next Section. 

The overall ranking for this alternative, along with its 
relative advantages and disadvantages are provided 
in Table 3. The Study Team recommends that this 
alternative be eliminated from further consideration. 

RPE-14: 4-Lane Single Deck. This alternative (Figure 
3) would repurpose the existing double-decker bridge 
and maintain an Interstate system through the cor-
ridor between the Burlington Northern Railroad and 
the Missouri River. The top deck of the existing dou-
ble-decker bridge would be removed, and an additional 
bridge system would be constructed adjacent and level 
with the lower deck. The new bridge system would likely 
require bank stabilization on the Missouri River and/or 
for the Burlington Northern Santa Fe (BNSF) Railroad 
tracks to be shifted east and right-of-way (ROW) ac-
quired. Charles Street would become a single lane oĳ -
ramp into downtown for northbound Interstate traĴ  c 
(previous on-ramp for southbound Interstate traĴ  c). 
Francis Street would provide single lane on-ramps for 
both southbound and northbound Interstate traĴ  c. The 
Francis Street ramp would be constructed with a fork 
to split northbound and southbound traĴ  c. The south-
bound Francis Street on-ramp would require a fl yover 
be constructed over I-229 to reconnect. Southbound 
Interstate traĴ  c would not have direct downtown 
access. The Interstate would have on and oĳ -ramps 
connecting Stockyards Expressway. A fl yover would be 

Overall Ranking Advantages Disadvantages

3.4

• Little to no environmental impacts
• Travel is safe and eĴ  cient
• Good access into the downtown
• Freight movements into and out of the stock-

yards and the downtown are readily accommo-
dated

• Maintains interstate highway designation

• High overall costs
• High maintenance costs
• Not consistent with local land use plans
• Substandard railroad clearances
• Not meet Purpose & Need to provide a long-term solution for the 

condition of the I-229 bridge.

Recommendation

Eliminate 
The Rehabilitation alternative has been found to not be a viable solution. While a signifi cant investment could be made to prolong 
the life of the existing structure, the bridge is still approaching the end of its useful life. For these reasons, it was recommended 
that this alternative not be carried forward.

Note: This alternative was originally presented to the public as the No-Build alternative. However, based on further input from FHWA, the No-Build alternative was redefi ned as a No 
Action alternative, while rehabilitation of the existing bridge is now defi ned as an independent build alternative.

Table 2
Rehabilitation of Existing Bridge Recommendation
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Figure 2
RPE-03: Bridge Removal between 
Downtown Ramps
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Figure 3
RPE-14: 4-Lane Single Deck
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required over I-229 for the northbound on-ramp from 
the Stockyards Expressway. 

The overall ranking for this alternative, along with its 
relative advantages and disadvantages are provided 
in Table 4. The Study Team recommends that this 
alternative be eliminated from further consideration. 

3.4 Interstate Options
Existing I-229 and the double-decker bridge are 
currently classifi ed as an “interstate” – that is, a high-
speed controlled access freeway that is part of the 
Interstate Highway System. To maintain an interstate 
designation any new facility would be required to be 
built in accordance with the rules and regulations of 
the interstate system. The following alternatives would 
remove the existing double-decker bridge and replace 
it with a roadway that would meet those requirements 

and still be classifi ed as an interstate facility. 
IS-18: Interstate East of Tracks. In this alternative (Fig-
ure 4), the double-decker bridge would be removed 
and I-229 reconstructed on the east side of the BNSF 
tracks. The Interstate would be generally construct-
ed at-grade. A bridge would be required on the north 
end for a new interchange between US Route 59 and 
I-229. One bridge would be required on the south 
to maintain 4th Street traĴ  c and an existing railroad 
spur. There would not be any interchanges between US 
Route 59 and US Route 36. There would be limited 
impacts to the Riverfront and this alternative would 
provide potential developable land along the Riverfront, 
but would impede both pedestrian and vehicular access 
from downtown to the river. Access to downtown and 
the Stockyards Expressway would be more limited. The 
Stockyards traĴ  c would access I-229 via a signalized 

Overall Ranking Advantages Disadvantages

2.9

• Interstate system maintained through corridor 
accommodating freight traĴ  c

• Likely requires Missouri River bank stabilization and/or BNSF relo-
cated further east and acquisition of ROW

• High maintenance cost for upkeep of signifi cant bridge structures
• Southbound Interstate traĴ  c does not have direct downtown access
• Restricts open space along the river for development
• Substandard bridge clearances over railroad remain
• Potential historic and hazmat impact associated with new develop-

ment in historic fi ll laden fl oodplain of the east riverbank, historic 
Robidoux Landing site, as well as bridge structure piers at the south 
end penetrating the capped Farmland Pesticide Superfund site at 
4th and Seneca Streets

Recommendation

Eliminate
This alternative would result in impacts to both the Missouri River and the BNSF rail lines, still require the rehabilitation of the 
existing lower structure, without the benefi ts to the Downtown. For these reasons, this alternative has been recommended for 
elimination from further consideration.

Table 4
RPE-14: 4-Lane Single Deck Recommendation

Overall Ranking Advantages Disadvantages

3.1

• Downtown St. Joseph access to “Interstate” 
would generally be maintained through local 
connections to the Interstate

• Property impacts would be minimal
• Provides open space between the downtown 

ramps for Riverfront access and/or develop-
ment

• Interstate traĴ  c would be required to exit and reenter the Interstate 
via downtown local streets

• A large portion of the existing I-229 double-decker bridge will need 
rehabilitation and long-term maintenance

• Substandard bridge clearances over railroad remain

Recommendation

Eliminate
This alternative keeps a large portion of the existing double-decker structure requiring extensive rehabilitation and diverts traĴ  c 
for short distances onto the city street network. For these reasons, this alternative has been recommended for elimination from 
further consideration.

Table 3
RPE-03: Bridge Removal between Downtown Ramps Recommendation
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Figure 4
IS-18: Interstate East of Tracks
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intersection on US Route 36. I-229 would remain an 
Interstate and therefore would have controlled access, 
a minimum design speed, no signalization, and maintain 
a high level of service with a 4-lane confi guration. 

The overall ranking for this alternative, along with its 
relative advantages and disadvantages are provided 
in Table 5. The Study Team recommends that this 
alternative be eliminated from further consideration. 

IS-09: System to System 1-Lane Ramps. This alterna-
tive (Figure 5) would leave the Interstate classifi cation 
through the entire corridor. In this alternative, the 
double-decker bridge would be removed and I-229 re-
constructed. The Interstate would be constructed with 
long, one-lane elevated ramps connecting Interstate 
stubs at both ends of the project. The one lane ramps 
would reduce the impacts to the Riverfront and the 
BNSF. Each of the ramps would be elevated therefore 
maintaining rail traĴ  c. Northbound Interstate traĴ  c 
would access downtown via Patee Street instead of 
Edmond Street. Southbound Interstate traĴ  c would 
access downtown via Edmond Street instead of Felix 
Street. Flyovers would be required along the Missouri 
River near the downtown ramps for diverging lanes. 
Signifi cant bridge structures would be required on the 
south to reconnect the Stockyards Expressway, High-

way 36, and the Interstate. The Southbound I-229 
ramp would be constructed over Highway 36. I-229 
would remain an Interstate and therefore would have 
controlled access, a minimum design speed, no signal-
ization, and maintain a high level of service. 

The overall ranking for this alternative, along with its 
relative advantages and disadvantages are provided 
in Table 6. The Study Team recommends that this 
alternative be eliminated from further consideration. 

IS-08: 4-Lane Diverging. This alternative (Figure 6) 
would leave the Interstate classifi cation through the 
entire corridor. In this alternative, the double-decker 
bridge would be removed and I-229 reconstructed. The 
Interstate would be constructed at-grade (elevated as 
necessary for compliance with fl oodplain and storm-
water drainage requirements) in generally the same 
location as the existing double-decker bridge between 
the BNSF tracks and the Missouri River. The width 
of Interstate would likely require bank stabilization on 
the Missouri River and/or for the Burlington Northern 
Railroad tracks to be shifted east and ROW acquired. 
Bridges would be provided as necessary to maintain 
rail traĴ  c and provide connections to the downtown. 
Northbound Interstate traĴ  c would access downtown 
via 4th Street approximately one block north of Mitch-

Overall Ranking Advantages Disadvantages

3.5

• Removal of the I-229 existing bridge structure 
along the Missouri River

• Low maintenance costs of bridge structures 
with complete removal of the double-decker 
bridge and minimal bridges reconstructed

• I-229 traĴ  c would be maintained with the 
same level of service therefore accommodating 
existing freight traĴ  c. 

• Provides open space along the Riverfront for 
access and/or development

• Provides “open view” of Missouri River

• Downtown St. Joseph access to the Interstate would be reduced 
and only accessible from St. Joseph Avenue

• One of the highest impacts to property
• Reduces access to the Riverfront with elimination of Francis Street 
• High cost particularly due to property takings
• Additional barrier between the downtown and the Riverfront
• Interstate encroaches upon the downtown impeding development 

and revitalization in the near vicinity
• Potentially higher risk of encountering historic or hazmat properties 

and higher number of property impacts due to the amount of new 
right-of-way in more urbanized area capped Farmland Pesticide 
Superfund site at 4th and Seneca Streets

Recommendation

Eliminate
This alternative would have signifi cant impacts to existing businesses currently located east of the BNSF tracks, would have a high 
risk of environmental impacts to both historic cultural sites and hazardous material sites, and would have large costs associated 
with right-of-way acquisition. For these reasons, this alternative has been recommended for elimination from further consider-
ation.

Table 5
IS-18: Interstate East of Tracks Recommendation
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Figure 5
IS-09: System to System 1-Lane Ramps
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Figure 6
IS-08: 4-Lane Diverging
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Overall Ranking Advantages Disadvantages

3.5

• I-229 traĴ  c would be maintained with a high 
level of service therefore accommodating exist-
ing freight traĴ  c

• Downtown St. Joseph access to the Interstate 
would generally be maintained through local 
connections to the Interstate

• Pedestrian / vehicular traĴ  c and development along the Riverfront 
would be limited

• Flyovers would be required at the north and south connections and 
to downtown St. Joseph which leads to long term maintenance costs 
of bridge structures

• Northbound access from I-229 to downtown St. Joseph would be 
moved south to Patee Street

• Long term maintenance cost of one lane bridge structures through 
the entire corridor

• Potential historic and hazmat impacts associated with east riverbank 
underlying fi ll and Farmland Pesticide Superfund site

Recommendation

Eliminate
This alternative would require the construction of two independent bridge structures along the existing alignment without 
improving the ability to develop the Downtown. The additional costs of the structures, along with the other disadvantages, have 
resulted in this alternative being recommended for elimination from further consideration.

Table 6
IS-09: System to System 1-Lane Ramps Recommendation

ell Avenue (alternatively access could be provided at 
Patee Street with additional property impacts). Ingress 
and egress from I-229 to Stockyards Expressway and 
St. Joseph Avenue would be maintained. Bridge struc-
tures would be required at the north and south con-
nections with fl yovers for diverging traĴ  c. I-229 would 
remain an Interstate and therefore would have con-
trolled access, a minimum design speed, no signaliza-
tion, and maintain a high level of service with a 4-lane 
confi guration. 

The overall ranking for this alternative, along with its 
relative advantages and disadvantages are provided 
in Table 7. The Study Team recommends that this 
alternative be eliminated from further consideration. 

3.5 Main/2nd St. Extension Options
This series of alternatives utilizes the existing corridor 
along the southern half of the Study Area, crosses over 
the BNSF railroad and then ties into the existing street 
network on the western side of the downtown. The 
intent of these alternatives is to shift the current align-
ment east of the Riverfront to help open up develop-
ment but still provide accessibility into the downtown.
NIS-13: Roundabouts. This alternative (Figure 7) would 
remove the Interstate classifi cation between US Route 
36 and US Route 59. In this section, I-229 would be 
decommissioned, the double-decker bridge removed, 
and a 4-lane principal arterial constructed. The 4-lane 
principal arterial would be constructed at-grade (el-

evated as necessary for compliance with fl oodplain 
and stormwater drainage requirements) in the same 
location as the existing double-decker bridge between 
the BNSF tracks and the Missouri River except for a 
section between Messanie Street and Francis Street. 
The width of the 4-lane section would likely require 
bank stabilization on the Missouri River and/or the 
BNSF tracks to be shifted east and ROW acquired. 
On the north, the 4-Lane arterial would cross over 
the BNSF at 2nd Street which would connect to the 
Interstate and downtown utilizing a roundabout and the 
existing ramps for Felix Street and Francis Street. On 
the south, the 4-lane principal arterial would connect 
the Stockyards Expressway, 4th Street, and I-229 with 
a roundabout. Two signifi cant new bridges toward the 
south end of the project and toward the north end are 
proposed to get over the BNSF Railroad. Concrete 
aprons could be provided in the roundabouts to ac-
commodate freight traĴ  c. The Red Lion Hotel parking 
lot could be reconstructed south of the building with 
the removal of the Charles Street and Edmond Street 
ramps. 

The overall ranking for this alternative, along with 
its relative advantages and disadvantages are pro-
vided in Table 8. The Study Team recommends that 
this alternative be carried forward as a Reasonable 
Alternative. 

NIS-12: 3 or 4 Lane Option Down Main Street. This 
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Figure 7
NIS-13: Roundabouts
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Overall Ranking Advantages Disadvantages

3.5

• I-229 traĴ  c would be maintained 
with a high level of service there-
fore accommodating existing 
freight traĴ  c

• Downtown St. Joseph access to 
the Interstate would generally be 
maintained through local con-
nections to the Interstate

• Pedestrian / vehicular traĴ  c and development along the Riverfront would be 
greatly reduced

• Flyovers would be required at the north and south connections and to downtown 
St. Joseph which leads to long term maintenance costs of bridge structures

• Northbound access from I-229 to downtown St. Joseph would be moved from 
Edmond Street south near Mitchell Avenue

• At-grade rail crossing on 4th would remain. Additional congestion with a new ramp 
proposed just south of the crossing

• Likely requires bank stabilization on the Missouri River and/or for the Burlington 
Northern Railroad tracks to be shifted east and ROW acquired

• Potential historic and hazmat impacts associated with east river bank underlying fi ll 
and Farmland Pesticide Superfund site

Recommendation

Eliminate
This alternative would require bank stabilization along the Missouri River and/or shifting of the BNSF rail line without improving 
the ability to develop the Riverfront. The additional costs associated with the structures and required fl y-overs, along with the 
other disadvantages, have resulted in this alternative being recommended for elimination from further consideration.

Table 7
IS-08: 4-Lane Diverging

alternative (Figure 8) would remove the Interstate 
classifi cation between US Route 36 and US Route 
59. In this section, I-229 would be decommissioned, 
the double-decker bridge removed, and a 3 or 4 lane 
principal arterial constructed. The principal arterial 
would be constructed at-grade (elevated as necessary 
for compliance with fl oodplain and stormwater drain-
age requirements) in the same location as the existing 
double-decker bridge between the BNSF tracks and 
the Missouri River except for a section between US 
Route 59 and Sylvanie Street. If 3-lane, the turn lane 
could be eliminated along the Missouri River there-
fore mitigating bank stabilization needs and/or BNSF 
impacts. Main Street would cross over the BNSF track 

with a bridge. Eighty foot of ROW is available along 
Main Street. Signalized intersections may be required 
at Francis Street and St. Joseph Avenue. On the south 
end of the project, the bridge confi guration would 
remain largely as-is except for a fl yover connecting 
northbound Stockyards Expressway to the new arterial. 

The overall ranking for this alternative, along with its 
relative advantages and disadvantages are provided 
in Table 9. The Study Team recommends that this 
alternative be eliminated from further consideration. 

NIS-11: 3 or 4 Lane Down 2nd & Main Streets. This 
alternative (Figure 9) would remove the Interstate 
classifi cation between US Route 36 and US Route 

Overall Ranking Advantages Disadvantages

3.6

• Downtown St. Joseph access to the “Interstate” 
would generally be maintained through local 
connections to the Interstate 

• Provides open space along the Riverfront for 
access and/or development

• Provides “open view” of Missouri River along 
the Riverfront

• Minimal potential property impacts near loca-
tion of the roundabouts

• Interstate through traĴ  c would be required to exit I-229 and reen-
ter I-229

• Space requirements for the construction of the roundabouts
• Potential threatened and endangered species/wetland impacts 

(forested area along river bank at south roundabout)
• Potential fl oodplain impacts due to placement of new fi ll
• Potential hazmat impacts associated with going through industrial 

areas and along the edge of the Farmland Pesticide Superfund site

Recommendation

Keep
This alternative provides a high level of service for access into the downtown, improves accessibility to the Riverfront, is com-
patible with the Riverfront Master Plan, and provides opportunities for “gateway” enhancements at the roundabouts. For these 
reasons, this alternative has been recommended to be carried forward as a Reasonable Alternative.

Note: While there was overall support from the public and local oĴ  cials for this alternative there was specifi c concern related to the use of roundabouts at the intersections. As the 
study progressed to the screening of Reasonable Alternatives, the roundabouts were replaced with traditional signalized intersections.

Table 8
NIS-13: Roundabouts
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Figure 8
NIS-12: 3 or 4 Lane Option Down Main Street
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Overall Ranking Advantages Disadvantages

3.8

• Downtown St. Joseph access to the “Interstate” 
would generally be maintained through local 
connections to the Interstate at Francis Street

• Provides open space along the Riverfront for 
access and/or development

• Minimal property impacts

• The Level of Service for Interstate traĴ  c would be somewhat 
reduced

• Interstate traĴ  c would be required to exit I-229 and re-enter I-229 
via downtown local streets

• Potential fl oodplain impacts due to placement of new fi ll
• Potential hazmat impacts associated with going through industrial 

areas and Farmland Pesticide Superfund site
Recommendation

Eliminate This alternative was like the next alternative (NIS-11) and the recommendation was to merge the positive features of each into a 
revised Reasonable Alternative. 

Table 9
NIS-12: 3 or 4 Lane Option Down Main Street

Overall Ranking Advantages Disadvantages

3.9

• Downtown St. Joseph access to the “Interstate” 
would generally be maintained through local 
connections to the Interstate 

• Provides open space along the Riverfront for 
access and/or development

• Provides “open view” of Missouri River along 
the Riverfront

• Minimal property impacts

• The Level of Service for Interstate traĴ  c would be reduced
• Interstate traĴ  c would be required to exit I-229 and re-enter I-229 

via downtown local streets
• Potential fl oodplain impacts due to placement of new fi ll
• Potential hazmat impacts associated with going through industrial 

areas and Farmland Pesticide Superfund site

Recommendation

Keep
This alternative provides a high level of service for access into the downtown, improves accessibility to the Riverfront, and is 
compatible with the Riverfront Master Plan. For these reasons, this alternative has been recommended to be carried forward as a 
Reasonable Alternative.

Table 10
NIS-11: 3 or 4 Lane Down 2nd & Main Streets

59. In this section, I-229 would be decommissioned, 
the double-decker bridge removed, and a 3 or 4 lane 
arterial constructed. The arterial would be constructed 
at-grade (elevated as necessary for compliance with 
fl oodplain and stormwater drainage requirements) 
in the same location as the existing double-decker 
bridge between the BNSF tracks and the Missouri 
River except for the section between US Route 59 
and Messanie Street. If 3-lane, the turn lane could be 
eliminated along the Missouri River therefore mitigat-
ing bank stabilization needs and/or BNSF impacts. The 
3 or 4 lane arterial would cross over the railroad at 2nd 
Street and would tie into Main Street on either the east 
or west side of the electrical substation. Eighty foot of 
ROW is available along Main Street. Signalized inter-
sections may be required at Francis Street, Felix Street, 
and St. Joseph Avenue. A bridge would be required 
to bring the new arterial over the BNSF tracks. On 

the south end, the bridge confi guration would remain 
largely as-is except for a fl yover connecting north-
bound Stockyards Expressway to the new arterial. 

The overall ranking for this alternative, along with 
its relative advantages and disadvantages are pro-
vided in Table 10. The Study Team recommends that 
this alternative be carried forward as a Reasonable 
Alternative. 

3.6 Parkway/Boulevard Options
Removing the interstate designation from I-229 opens 
opportunities to do diĳ erent things along the River-
front and modify how connections are made into the 
downtown. This series of alternatives focuses on inte-
grating boulevards/parkways into the downtown area, 
especially along the Riverfront. 
NIS-19: McArthur Drive Extension. This alterna-
tive (Figure 10) removes the Interstate classifi cation 
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Figure 9
NIS-11: 3 or 4 Lane Down 2nd & Main Streets
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between Highland Avenue and Highway 36. In this sec-
tion, I-229 is decommissioned and the double-decker 
bridge removed. A scenic 2-lane parkway/boulevard 
would be constructed from McArthur Drive on the 
north end of the project to a new roundabout at the 
south end of project. The 2-lane parkway/boulevard 
would be constructed at-grade (elevated as necessary 
to comply with fl oodplain and stormwater drainage 
requirements) in generally the same location as the 
existing double-decker bridge between the BNSF 
Railroad and the Missouri River. The roundabout would 
connect the Stockyards Expressway, 4th Street, I-229 
and the new parkway. The parkway would have limited 
access. Dependent upon traĴ  c patterns an extension 
of a local street, such as Prospect Avenue or Isadore 
Street, could connect with the new parkway to provide 
an intermediate access point to the parkway between 
Highland Avenue and the proposed roundabout. A 
bridge is proposed along the new parkway/boulevard 
to cross the BNSF Railroad near Jules Street. The new 
bridge would eliminate the direct connection between 
Jules Street and McArthur Drive. It is proposed in this 
alternative to bring I-229, from about Michel Street to 
the ramps on the south side of the Highland Avenue 
Interchange, down to the grade of the local street net-
work. This would allow the neighborhood in this vicinity 

to be reconnected. Sixth Street, 4th Street, 3rd Street, 
Michel Street, Franklin Street, and Poulin Street 
could be improved to handle increased traĴ  c volumes 
on the local street network. The City of St. Joseph’s 
Boulevard Master Plan proposes adding McArthur 
Drive to the boulevard and parkway system. Presum-
ably, most freight traĴ  c currently utilizing the existing 
double-decker would move to the US Route 36 and 
I-29 corridors. Dependent upon an analysis of safety, 
highway capacity, and turning movements, upgrades to 
US Route 36 and I-29 would be considered to address 
the increased freight volumes along those corridors. 

The overall ranking for this alternative, along with its 
relative advantages and disadvantages are provided 
in Table 11. The Study Team recommends that this 
alternative be eliminated from further consideration. 

NIS-16: Parkway Option. This alternative (Figure 11) 
removes the Interstate classifi cation from US Route 36 
to at least Highland Avenue. In this section I-229 is de-
commissioned, the double-decker bridge removed, and 
a scenic 2-lane parkway constructed. The 2-lane park-
way would be constructed at-grade (elevated as neces-
sary to comply with fl oodplain and stormwater drainage 
requirements) in generally the same location as the ex-
isting double-decker bridge between the BNSF tracks 

Overall Ranking Advantages Disadvantages

3.8

• Low maintenance cost
• Low impact to the Riverfront
• Provides “open view” of the Missouri River 

along the Riverfront

• Lower level of service through corridor
• Congestion of 4-lane at-grade railroad crossing on 4th Street
• Potential threatened and endangered species/wetland impacts near 

forested area at south roundabout and new bridge in forested area at 
north end near Huston Wyeth Park

• Potential impacts to historic Robidoux Landing site with new bridge 
and local street improvements impacting potentially historic build-
ings

• Potential hazmat impacts based on construction along Riverfront fi ll 
area and industrial properties/Farmland Pesticide Superfund site at 
south end

Recommendation

Eliminate
While this alternative provides the opportunity to make substantial improvements to the Riverfront it would require existing I-229 
traĴ  c to utilize the existing street network which was a concern expressed by both the public, the local businesses and the city 
staĳ . For these reasons, this alternative has been recommended to be eliminated as a Reasonable Alternative. 

Table 11
NIS-19: McArthur Drive Extension
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Figure 10
NIS-19: McArthur Drive Extension
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Overall Ranking Advantages Disadvantages

3.8

• Low maintenance cost
• Low impact to the Riverfront and BNSF
• Provides “open view” of the Missouri River 

along the Riverfront
• Removal of at-grade railroad crossing on 4th 

Street

• Lower level of service through corridor
• Potential fl oodplain and hazmat impact due to construction along 

Riverfront fl oodplain and fi ll area
• Additional potential hazmat impacts with bridge near South 4th 

Street in industrial area/Farmland Pesticide Superfund site

Recommendation

Eliminate
This alternative provides similar benefi ts to the community as the McArthur Street Extension option but does not provide a 
connection to proposed or existing parkway facilities. In addition, the alternative would require existing I-229 traĴ  c to utilize 
the existing street network which was a concern expressed by both the public, the local businesses and the city staĳ . For these 
reasons, this alternative has been recommended to be eliminated as a Reasonable Alternative. 

Table 12
NIS-16: Parkway Option

and the Missouri River. The parkway would have limited 
access with potential connections to West Chestnut 
Street, West Rosine Street, St. Joseph Avenue (via 
Louis Street), and Duncan Street. The new parkway 
would have bridges over the BNSF on the north end of 
the study corridor and on the south end. Fourth Street 
could have a bridge over the BNSF tracks for better 
connectivity to the Stockyards Expressway. Fourth 
Street, 6th Street, and Duncan Street (+/- 60’ ROW 
on all three) could be improved to assist local traĴ  c 
with access to the Interstate and St. Joseph Avenue. 
I-229 and US Route 36 traĴ  c would utilize 6th Street, 
St. Joseph Avenue, and the new parkway system. 
Stockyards Expressway traĴ  c would utilize 4th Street, 
St. Joseph Avenue, and the new parkway system. The 
new parkway would provide connections to several 
parks including Mitchell Park, Bartlett Park, and Wyeth 
Park and become part of the existing parkway sys-
tem within the City of St. Joseph. Presumably, freight 
traĴ  c currently utilizing the existing double-decker 
would move to the US Route 36 and I-29 corridors. 
Dependent upon an analysis of safety, highway capac-
ity, and turning movements, upgrades to US Route 36 
and I-29 would be considered to address the increased 
freight volumes along those corridors. 

The overall ranking for this alternative, along with its 
relative advantages and disadvantages are provided 
in Table 12. The Study Team recommends that this 
alternative be eliminated from further consideration. 

NIS-15: Dewey Avenue Extension. This alternative 
(Figure 12) removes the Interstate classifi cation be-
tween Highland Avenue and US Highway 36. In this 

section, I-229 is decommissioned, the double-decker 
bridge removed, and a scenic 2-lane boulevard con-
structed with a connection to the boulevard on Dewey 
Avenue. The 2-lane boulevard would be constructed 
at-grade (elevated as necessary to comply with fl ood-
plain and stormwater drainage requirements) in the 
same location as the existing double-decker bridge 
between the BNSF tracks and the Missouri River. 
The boulevard would begin at US Route 59 and Dew-
ey Avenue and connect to Duncan Street (+/- 60’ 
ROW); there would not be direct access from the 
downtown to the boulevard. The boulevard would have 
a bridge over the BNSF Railroad at the north end of 
the study corridor and at the south end. Fourth Street, 
6th Street, St. Joseph Avenue, Duncan Street, Poulin 
Street, and Michel Street could be improved to assist 
local traĴ  c with access to the Interstate and St. Jo-
seph Avenue. I-229 and US Route 36 traĴ  c would 
utilize 4th Street, 6th Street, St. Joseph Avenue, and 
an arterial extension from I-229. Stockyards Express-
way traĴ  c would utilize 4th Street, St. Joseph Avenue, 
and an arterial extension from I-229. On the north, 
the I-229 existing vertical alignment would be modi-
fi ed to match the elevations of the surrounding local 
street network providing better connectivity between 
neighborhoods currently divided by the interstate. On 
the south, a new signalized intersection is proposed to 
replace the I-229 and US Route 36 interchange. The 
new boulevard would more directly connect several 
parks including Mitchell Park, Bartlett Park, and Wyeth 
Park and become part of the existing boulevard and 
parkway system within the City of St. Joseph. Presum-
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Figure 11
NIS-16: Parkway Option
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Figure 12
NIS-15: Dewey Avenue Extension
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Overall Ranking Advantages Disadvantages

3.9

• Low maintenance cost
• Low impact to the Riverfront and BNSF
• Provides “open view” of the Missouri River 

along the Riverfront
• Minor potential threatened and endangered 

species impacts associated with forested area 
near south roadway bridge

• Lower level of service through corridor
• Potential congestion at Highway 36 and I-229 intersection
• Floodplain and potential hazmat impact due to construction along 

Riverfront fl oodplain and fi ll area

Recommendation

Eliminate
This alternative provides similar benefi ts to the community as the McArthur Street Extension option but does not provide a 
connection to proposed or existing parkway facilities. In addition, the alternative would require existing I-229 traĴ  c to utilize the 
existing street network which was a concern expressed by the public, the local businesses and the city staĳ . For these reasons, 
this alternative has been recommended to be eliminated as a Reasonable Alternative. 

Table 13
NIS-15: Dewey Avenue Extension

ably, most freight traĴ  c currently utilizing the existing 
double-decker would move to the US Route 36 and 
I-29 corridors. Dependent upon an analysis of safety, 
highway capacity, and turning movements, upgrades to 
US Route 36 and I-29 would be considered to address 
the increased freight volumes along those corridors. 

The overall ranking for this alternative, along with its 
relative advantages and disadvantages are provided 
in Table 13. The Study Team recommends that this 
alternative be eliminated from further consideration. 

3.7 Arterial Along Riverfront Options
This series of alternatives takes advantage of the exist-
ing right-of-way but instead of replacing the existing 
facility with an interstate level facility it would instead 
include non-interstate roadway options. 
NIS-07: 4 Lane with Intersections at Edmond & Felix 
Streets. This alternative (Figure 13) would remove the 
Interstate classifi cation between US Route 36 and 
US Route 59. In this section, I-229 would be decom-
missioned, the double-decker bridge removed, and 
a 4-lane principal arterial constructed. The 4-lane prin-
cipal arterial would be constructed at-grade (elevated 
as necessary for compliance with fl oodplain and storm-
water drainage requirements) in the same location as 
the existing double-decker bridge between the BNSF 
tracks and the Missouri River. The width of the 4-lane 
section would likely require bank stabilization on the 
Missouri River and/or the BNSF tracks to be shifted 
east and ROW acquired. Along the corridor between 
US Route 36 and US Route 59 there would be three 
signalized intersections. On the north, there would be 
two signalized Y-intersections with long arcing bridges 

from Edmond Street and Felix Street over the BNSF 
Railroad. The Felix Street signal would be elevated, and 
the Edmond Street signal would be at-grade. Acute 
traĴ  c movements would be restricted. On the south, 
a 4-way signalized intersection is proposed to connect 
the Stockyards Expressway and South 4th Street to the 
new 4-lane principal arterial. Ramps would be provided 
for the Highway 36 interchange. 

The overall ranking for this alternative, along with 
its relative advantages and disadvantages are pro-
vided in Table 14. The Study Team recommends that 
this alternative be carried forward as a Reasonable 
Alternative. 

NIS-01: Elevated T- Intersection. This alternative (Fig-
ure 14) removes the Interstate classifi cation between 
US Route 36 and US Route 59. In this section, I-229 
is decommissioned, the double-decker bridge removed, 
and a 4-lane principal arterial constructed. The 4-lane 
principal arterial would be constructed at-grade (ele-
vated as necessary for compliance with fl oodplain and 
stormwater drainage requirements) in generally the 
same location as the existing double-decker bridge 
between the Burlington Northern Railroad tracks and 
the Missouri River. The width of the 4-lane section 
likely requires bank stabilization on the Missouri Riv-
er and/or for the BNSF tracks to be shifted east and 
ROW acquired. Along the corridor between US Route 
36 and US Route 59 there would be two signalized 
intersections. On the north, an elevated signalized 
T-Intersection would connect downtown with access 
to Francis Street and Felix Street. Locating the elevat-
ed T-Intersection near Francis Street takes advantage 
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Figure 13
NIS-07: 4 Lane with Intersections at 
Edmond & Felix Streets
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Figure 14
NIS-01: Elevated T- Intersection
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Overall Ranking Advantages Disadvantages

3.6

• Interstate traĴ  c would have a slightly lower 
level of service but would still accommodate 
existing traĴ  c

• Downtown St. Joseph access to the “Interstate” 
would generally be maintained via the y-inter-
sections at Edmond and Felix Streets

• Provides “open view” of Missouri River along 
the Riverfront

• Minimal potential property impacts near south 
end bridges

• Due to the narrowness of the corridor, a 4-lane principal arterial 
would limit potential Riverfront development

• Skewed intersections (i.e. Y-intersections) not desirable in terms of 
safety

• Potential fl oodplain impacts due to placement of fi ll
• Potential historic and hazmat impacts associated with east riverbank 

underlying fi ll and Farmland Pesticide Superfund site

Recommendation

Keep
This alternative was supported by the city staĳ  and the general public and provided the necessary accessibility for trucks into 
and out of the Stockyards and Downtown. For these reasons, this alternative has been recommended to be carried forward as a 
Reasonable Alternative.

Note: During the Reasonable Alternatives screening phase this alternatives was modifi ed slightly to include a southbound slip ramp to better accommodate truck traĴ  c at the 4th 
Street intersection and included modifi cations to the ramps into downtown at Edmonds and Felix Streets. 

Table 14
NIS-07: 4 Lane with Intersections at Edmond & Felix Streets

Overall Ranking Advantages Disadvantages

3.6

• Interstate traĴ  c would have a slightly lower 
level of service but would still accommodate 
existing traĴ  c

• Downtown St. Joseph access to the “Interstate” 
would generally be maintained via the elevated 
signalized T-Intersection 

• Provides “open view” of Missouri River along 
the Riverfront

• Minimizes the number of bridges/ramps
• Minimal property impacts at the north (parking 

lot) and south ends

• Due to the narrowness of the corridor, a 4-lane principal arterial 
would limit potential Riverfront development

• Access to the new principal arterial from downtown would be via a 
signalized intersection

• Potential threatened and endangered species/wetland impacts due 
to the forested area along the riverbank at the south end

Recommendation

Eliminate
This alternative would impact the Missouri River fl oodplain, provide a barrier to Riverfront access, would not be compatible with 
the Riverfront Master Plan, and would require an elevated T-intersection on structure that would not be desirable. For these 
reasons, this alternative has been recommended for elimination from further consideration.

Table 15
NIS-01: Elevated T- Intersection

of the already needed bridge over the BNSF tracks 
and therefore minimizes the number of bridges/ramps 
required. The proposed split ramp from downtown 
to the elevated T-Intersection connects the existing 
one-ways at Francis Street and Felix Street; however, 
an alternative option could be a single ramp connection 
to Francis Street if Francis Street is converted to a 
two-way. On the south, a 4-way signalized intersection 
connecting the Stockyards Expressway and South 4th 
Street to the new 4-lane principal arterial is proposed. 
Ramps would be provided for the Highway 36 inter-
change from the new principal arterial. 

The overall ranking for this alternative, along with its 

relative advantages and disadvantages are provided 
in Table 15. The Study Team recommends that this 
alternative be eliminated from further consideration. 

3.8 Local Street Options
This series of alternatives removes the I-229 connec-
tion between US Route 36 and US Route 59 and re-
places it with improvements to the local street network 
to accommodate access into the downtown. With the 
majority of existing I-229 traĴ  c destined to locations 
not on I-229 the intent of these alternatives is to 
better utilize the existing street network to make those 
connections. Based on that intent, the team developed 
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Overall Ranking Advantages Disadvantages

4.2

• Low maintenance costs of bridge structures and 
complete removal of double-decker bridge

• Provides open space along the Riverfront for 
access and/or development

• Minimal potential property impacts near south 
end bridge

• Provides “open view” of Missouri River
• Removal of at-grade railroad crossing on 4th 

Street

• Decreased level of service for Interstate traĴ  c with routing on local 
collector streets through downtown

• Potential hazmat impacts associated with industrial sites and Farm-
land Pesticide Superfund site

Recommendation

Eliminate
This alternative included a new bridge along 4th Street that would impact a known hazardous waste site. In addition, this alterna-
tive relied on the use of one-way streets which was contrary to the City’s desire to eliminate one-way pairs. For these reasons, 
this alternative has been recommended for elimination from further consideration.

Table 16
NIS-06: One-Way Pairs 3rd and 4th Streets, Michel and Franklin Streets

three Initial Alternatives that met that desire. 
NIS-06: One-Way Pairs 3rd and 4th Streets, Mi-
chel and Franklin Streets. This alternative (Figure 15) 
removes the Interstate classifi cation between US 
Route 36 and US Route 59. In this section, I-229 is 
decommissioned, the double-decker bridge removed, 
and nothing constructed in its current location there-
fore opening the Riverfront. TraĴ  c is routed through 
downtown on local collector streets including 6th 
Street, 4th Street, 3rd Street, Michel Street, Franklin 
Street, and Poulin Street (+/- 60’ ROW for 6th, 4th, 
and 3rd Street, +/- 50’ ROW for Michel, Franklin, 
and Poulin Street). These local collector streets might 
require improvements for increased traĴ  c fl ow. Fourth 
Street would have one-way traĴ  c northbound and 3rd 
Street would have one-way traĴ  c southbound. Frank-
lin Street would have one-way traĴ  c westbound and 
Michel Street would have one-way traĴ  c eastbound. 
Stockyards Expressway traĴ  c could route through 
downtown via 4th Street, 3rd Street, Michel Street, 
and Franklin Street (all 1-way streets). Two alternative 
alignments are proposed on the south connecting the 
Stockyards Expressway to 3rd Street and 4th Street 
with a bridge or bridges over the BNSF Railroad. On 
the north, this alternative proposes the vertical align-
ment of I-229 be modifi ed to match the elevations of 
the local street network allowing more vehicular and 
pedestrian connections between the neighborhoods 
east and west of I-229. Presumably, most freight 
traĴ  c currently utilizing the existing double-decker 
would move to the US Route 36 and I-29 corridors. 

Dependent upon an analysis of safety, highway capac-
ity, and turning movements, upgrades to US Route 36 
and I-29 would be considered to address the increased 
freight volumes along those corridors.

The overall ranking for this alternative, along with its 
relative advantages and disadvantages are provided 
in Table 16. The Study Team recommends that this 
alternative be eliminated from further consideration. 

NIS-17: One-Way Pairs 5th & 6th Streets. This alter-
native (Figure 16) removes the Interstate classifi ca-
tion between US Route 36 and US Route 59. In this 
section, I-229 is decommissioned, the double-decker 
bridge removed, and nothing constructed in its place 
therefore opening the Riverfront. TraĴ  c is routed 
through downtown on local collector streets includ-
ing 6th Street, 5th Street, 4th Street, Francis Street, 
and Felix Street (+/- 60’ ROW for 6th, 5th, and 4th 
Street, +/- 50’ ROW for Francis and Felix Street). All 
these local collector streets would receive improve-
ments for increased traĴ  c fl ow (5th Street would be 
extended to the south impacting private property). 
Sixth Street would be one-way traĴ  c northbound 
and 5th Street would be one-way traĴ  c southbound. 
Francis Street would be one-way traĴ  c westbound and 
Felix Street would be one-way traĴ  c eastbound. I-229 
and US Route 36 traĴ  c would be routed through 
downtown utilizing 6th Street, 5th Street, Felix Street, 
and Francis Street (all one-way streets). Stockyards 
Expressway traĴ  c would also be routed through down-
town via 4th Street, Felix Street, and Francis Street 
(4th Street would remain two-way). A bridge on the 
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Figure 15
NIS-06: One-Way Pairs 3rd and 4th Streets, 
Michel and Franklin Streets



Page | 41I-229 Environmental Assessment | Technical Memoranda

Figure 16
NIS-17: One-Way Pairs 5th & 6th Streets
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Overall Ranking Advantages Disadvantages

3.8

• Low maintenance costs of bridge structures and 
complete removal of double-decker bridge

• Provides open space along the Riverfront for 
access and/or development

• Provides “open view” of Missouri River

• Decreased level of service for Interstate traĴ  c with routing on local 
collector streets through downtown

• Moderate property impacts for extension of 5th Street
• Potential impacts to historic Robidoux Landing site and local street 

improvements impacting potentially historic buildings
• Potential hazmat impacts associated with industrial sites near 5th St. 

extension
Recommendation

Eliminate
This alternative requires an extension of 5th Street resulting in additional impacts to buildings and the need for additional right-
of-way. In addition, this alternative relied on the use of one-way streets which was contrary to the City’s desire to eliminate 
one-way pairs. Compared to the other Local Street Options, this alternative has the worst overall rank and, therefore, has been 
recommended for elimination from further consideration.

Table 17
NIS-17: One-Way Pairs 5th & 6th Streets

north is proposed to connect Felix Street and Francis 
Street to I-229. Bridge structures are also proposed at 
the Highway 36 and 5th Street and 6th Street inter-
sections to address US Route 36 traĴ  c movements. 
This alternative proposes utilizing the existing signalized 
intersections on US Route 36 and improving them to 
accommodate new 5th Street and 6th Street con-
nections. Presumably, a large amount of freight traĴ  c 
currently utilizing the existing double-decker would 
move to the US Route 36 and I-29 corridors. Depen-
dent upon an analysis of safety, highway capacity, and 
turning movements, upgrades to US Route 36 and 
I-29 would be considered to address the increased 
freight volumes along those corridors. 

The overall ranking for this alternative, along with its 
relative advantages and disadvantages are provided 
in Table 17. The Study Team recommends that this 
alternative be eliminated from further consideration. 

NIS-04: Arterials East. This alternative (Figure 17) 
removes the Interstate classifi cation between US 
Route 36 and US Route 59. In this section, I-229 is 
decommissioned, the double-decker bridge removed, 
and nothing constructed in its place therefore opening 
the Riverfront. TraĴ  c is routed through downtown on 
local collector streets including 6th Street, 4th Street, 
Francis Street, and Felix Street (+/- 60’ ROW for 6th 
and 4th Street, +/- 50’ ROW for Francis and Felix 
Street). All these local collector streets might require 
improvements for increased traĴ  c fl ow. I-229 and US 
Route 36 traĴ  c would be routed through downtown 
utilizing 6th Street, Felix Street, and Francis Street. 
Stockyards Expressway traĴ  c would also be routed 
through downtown via 4th Street, Felix Street, and 

Francis Street. Two bridges are proposed. One bridge 
on the north connecting Felix Street and Francis Street 
to I-229 and one bridge on the south connecting 4th 
Street to the Stockyards Expressway. Presumably, a 
signifi cant amount of freight traĴ  c currently utilizing 
the existing double-decker would move to the Highway 
36 and I-29 corridors. Dependent upon an analysis of 
safety, highway capacity, and turning movements, up-
grades to US Route 36 and I-29 would be considered 
to accommodate the increased freight volumes along 
those corridors. 

The overall ranking for this alternative, along with its 
relative advantages and disadvantages are provided 
in Table 18. The Study Team recommends that this 
alternative be eliminated from further consideration. 

3.9 Kansas Side Options
As the initial development of alternatives began, the 
study team was approached by the City of St. Joseph 
requesting the team evaluate alternatives that shifted 
I-229 west across the Missouri River. The City was 
interested in providing a second crossing and additional 
access into the Rosecrans Memorial Airport. Based on 
that feedback, the team developed two Initial Alterna-
tives that satisfi ed that request. 
NIS-10: Kansas Side from US Route 59. This alterna-
tive (Figure 18) consists of the relocation of the main-
line I-229 corridor from the east side of the Missouri 
River to the west side of the Missouri River. I-229 
would cross over the Missouri River from just north of 
the downtown area at the intersection of US Route 
59, St. Joseph Ave, and I-229. At this location a new 
interchange facility would accommodate the connec-
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Figure 17
NIS-04: Arterials East
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tions on the north end of the alignment shift and cross 
over the Missouri River to the west on an elevated 
bridge structure. The bridge structure would be approx-
imately 2,700 feet long and span the Missouri River 
and its fl oodway. The alignment would then turn south 
and generally follow Old Highway 36, Vernon St, to the 
intersection with US Route 36 on the west side of the 
Missouri River. A reconstructed interchange would be 
needed at this location to accommodate this connec-
tion. 

The overall ranking for this alternative, along with its 
relative advantages and disadvantages are provided 
in Table 19. The Study Team recommends that this 
alternative be eliminated from further consideration. 

NIS-20: Kansas Side from Cook Road. This alternative 
(Figure 19) consists of the relocation of the mainline 
I-229 corridor from the east side of the Missouri River 
to the west side of the Missouri River. Interstate 229, 
near Cook Road, would curve to the west and cross 
over the Missouri River. The bridge structure would be 
approximately 2,700 feet long and span the Missouri 
River and its fl oodway. At this location a new inter-
change facility would accommodate connections to 
Cook Road. After crossing the river into Kansas, the 
alignment would then turn south and generally follow 
NW 23rd Road along the east side of the Rosecrans 
Memorial Airport providing connections to the airport. 
It would continue due south and connect to the existing 
238 and US Route 36 interchange. 

The overall ranking for this alternative, along with its 
relative advantages and disadvantages are provided 
in Table 20. The Study Team recommends that this 
alternative be eliminated from further consideration. 

3.10 Non-Build Options
New Technology – Autonomous Vehicles Options. The 
recent developments in autonomous and connected 
vehicles (AV/CVs), or driverless vehicles, is a closely 
watched technological development. AV/CVs are pro-
grammed vehicles that operate in pre-mapped driving 
areas, navigating between fi xed and moving obstacles. 
These can also be connected vehicles communicat-
ing with other AV/CVs to optimize traĴ  c fl ow for the 
desired travel speed. The theoretical advantages of 
AV/CV technology include signifi cantly increasing the 
eĴ  ciency of the transportation network so that traĴ  c 
queues, delays and accidents would approach zero. This 
new technology is currently being tested in a variety of 
ways.
A stand-alone AV/CV alternative could not be thor-
oughly evaluated at this time due to the conceptual 
nature of the technology. However, these technologies 
could potentially be incorporated in the future as they 
are implemented.
Transit Options. A transit concept would consist of 
improvements to transit service in the Study Area to 
potentially serve some of the travel market carried 
by I-229. Fixed route services, as well as on-demand 
transit services, are currently available through several 
providers including: Ride and OATS. It is not anticipat-
ed that ridership on any future expansion of transit ser-
vices would have a measurable impact on the number 
of vehicles using the I-229 corridor. Due to low traĴ  c 
demand on I-229 and the lack of addressing freight 
needs, a transit alternative was not carried forward. Any 
impacts to current or future transit plans, if necessary, 
will be discussed in the NEPA document.

Overall Ranking Advantages Disadvantages

4.1

• Low maintenance costs of bridge structures and 
complete removal of double-decker bridge

• Provides open space along the Riverfront for 
access and/or development

• Provides “open view” of Missouri River
• Removal of at-grade railroad crossing on 4th 

Street

• Downtown St. Joseph access to the Interstate would be reduced
• Decreased level of service for Interstate traĴ  c with routing on local 

collector streets through downtown
• Potential hazmat impacts associated with industrial sites near 4th St. 

bridge extension and Farmland Pesticide Superfund site

Recommendation

Eliminate
This alternative is compatible with the Riverfront Master Plan, provides additional developable land, and is consistent with the 
City’s desire not to have one-way pairs. However, based on feedback from the public, local businesses and city staĳ  there was 
concern with this alternative resulting in a signifi cant increase in traĴ  c, especially truck traĴ  c, onto the local street network. For 
this reason, this alternative has been recommended for elimination from further consideration. 

Table 18
NIS-04: Arterials East
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Figure 18
NIS-10: Kansas Side from US Route 59
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Figure 19
NIS-20: Kansas Side from Cook Road
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Overall Ranking Advantages Disadvantages

3.0

• Removal of I-229 existing 
bridge structure from the heart 
of downtown St. Joseph

• I-229 traĴ  c would bypass 
downtown and decrease traĴ  c 
impacts to the downtown area

• Elimination of the presence 
of I-229 along the Missouri 
Riverfront that frees up the 
property for Riverfront devel-
opment

• Minor potential displacements 
on the west side of the river

• Large up-front cost, including a new 2,700-foot bridge structure over the Missouri 
River

• Major reconstruction of two interchanges at north and south connections
• Long-term maintenance costs of a long bridge structure over a major river
• Increased traĴ  c at signals east of the river on Highway 36
• Impact to Dupree Memorial Conservation Area 
• Highest potential for threatened and endangered species / wetland impacts due to a 

new Missouri River crossing, including the pallid sturgeon; largest amount of forested 
areas and potential Indiana Bat/Northern Long-eared Bat habitat; large number of 
wetlands on the west side of the river; and Huston Wyeth Park

• Impact greatest amount of fl oodplain in areas more prone to fl ooding on the west 
side of the river

• Potential impacts to historic Robidoux landing site and historic east riverbank fi ll, as 
well as potential hazmat impacts due to east riverbank fi ll

Recommendation

Eliminate
This alternative requires an additional Missouri River crossing, does not address the overall project need, and would impact a con-
servation area. While the study acknowledges the communities desire to provide a second access into the airport, this study was 
never intended to address that need. For these reasons, this alternative has been recommended for elimination.

Table 19
NIS-10: Kansas Side from US Route 59

Overall Ranking Advantages Disadvantages

3.2

• Removal of I-229 existing bridge structure from 
the heart of downtown St. Joseph

• Elimination of the presence of I-229 along the 
Missouri Riverfront that frees up the property 
for Riverfront development

• A second ingress/egress to the Rosecrans Me-
morial Airport 

• Minor potential displacements on the west side 
of the river

• Large up-front cost, including a new 2,700-foot bridge structure 
over the Missouri River, new interchange at Cook Road, extension 
of Cook Road and nearly six miles of new highway

• Long-term maintenance costs of a long bridge structure over a 
major river

• Increased traĴ  c at signals east of the river on Highway 36
• Does not accommodate the major traĴ  c movements including 

traĴ  c traveling to and from St. Joseph Avenue to the South End 
and traĴ  c traveling to and from St. Joseph Avenue to the east side 
of town on Highway 36

• Highest potential for threatened and endangered species/wetland 
impacts due to a new Missouri River crossing, including: the pallid 
sturgeon; largest amount of forested areas, including Carolyn Sher-
idan Logan Memorial Wildlife Area and Sunbridge Hills Conser-
vation Area on the east bank; potential for Indiana Bat/Norther 
Long-eared Bat habitat; and large amount of wetlands on the west 
side of the river

• Impact greatest amount of fl oodplain in areas more prone to fl ood-
ing on the west side of the river

Recommendation

Eliminate
This alternative requires an additional Missouri River crossing, does not address the overall project need, and would impact 
conservation areas. While the study acknowledges the communities desire to provide a second access into the airport, this study 
was never intended to address that need. For these reasons, this alternative has been recommended for elimination from further 
consideration.

Table 20
NIS-20: Kansas Side from Cook Road
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Non-Motorized Transportation Options. A non-mo-
torized concept would consist of improvements to 
bicycle and pedestrian access in the Study Area that 
could potentially serve some of the travelers utiliz-
ing I-229. St. Joseph has existing trails and on-street 
bicycle lanes. The St. Joseph Bicycle and Pedestrian 
Masterplan focuses on a systematic approach to an 
overall network of facilities to provide links throughout 
the city.
It is not anticipated that usage of any future expansion 
of bicycle or pedestrian facilities would have a mea-
surable impact on the number of vehicles using the 
I-229 corridor. Due to low traĴ  c demand on I-229 
and the lack of addressing freight needs, a non-motor-
ized alternative was not carried forward. Any impacts 
to current or future facilities will be discussed in the 
NEPA document.
4.0 Public Involvement for Initial Alternatives
Each of the Initial Alternatives, along with the results of 
the initial screening, the scoring of each of the criteria, 
as well as a general list of advantages and disadvantages 
of each was presented to the Core Team, the Techni-
cal Advisory Committee, as well as the general public. 
Feedback from each was incorporated into the fi nal 
evaluation and recommendations detailed in this tech-
nical memorandum. 
4.1 Core Team Meeting
A Core Team meeting was held with MoDOT and 
FHWA staĳ  on February 27, 2019 to present the 
range of Initial Alternatives and get feedback. The Core 
Team includes members of the study team, various 
discipline leaders within MoDOT, as well as represen-
tatives from FHWA. The feedback received was inte-
grated into the screening process and assisted the team 
in narrowing down the Initial Alternatives to a set of 
Reasonable Alternatives for more detailed study.
4.2 Technical Advisory Committee (TAC) Meetings
A TAC meeting was also held to discuss the list of Initial 
Alternatives. The TAC includes staĳ  from MoDOT, 
the Missouri Highway and Transportation Commis-
sion, Downtown Partnership, Triumph Foods, Hillyard, 
Nor-Am Ice and Cold Storage, the BNSF, Mo-Kan, 

St. Joseph Area Transportation Study Organization, 
Downtown Association, St. Joseph Chamber of Com-
merce, and the City of St. Joseph. A follow up meeting 
was also held with additional staĳ  from the City of St. 
Joseph that couldn’t attend the initial meeting. 
4.3 Public Meeting
A public meeting was held on April 2, 2019 to present 
the range of Initial Alternatives and get feedback. The 
feedback was used along with the screening analysis to 
narrow down the Initial Alternatives to a set of Reason-
able Alternatives for more detailed study. Each alter-
native was presented with a scale of 1 to 10, 1 meaning 
“I do not like this option” and 10 being “I really like this 
option.” The meeting attendees were provided dots and 
rated the alternatives based on that scale. This same 
process was made available through an online survey 
that was open from April 2, 2019 until May 31, 2019. 
There were 504 individuals who participated in the 
survey. Input from the public input showed that there 
was very little variance in the responses received among 
the diĳ erent Initial Alternatives. 
5.0 Additional Initial Alternative
Following the April 2019 public meeting and as the 
team was developing and screening the Reasonable 
Alternatives, city and MPO staĳ  approached the study 
team about another series of alternatives that they 
asked the study team to consider. The study team 
worked through several permutations of this alternative 
with city/MPO staĳ  but fi nally agreed to include one 
additional Initial Alternative in the process. 
NIS-21: Boulevard Partially East of Tracks. This alter-
native (Figure 20) would remove the Interstate clas-
sifi cation between US Route 36 and US Route 59. 
In this section, I-229 would be decommissioned, the 
double-decker bridge removed, and a 4-lane princi-
pal arterial constructed. The 4-lane principal arterial 
would be constructed at-grade (elevated as necessary 
for compliance with fl oodplain and stormwater drain-
age requirements) in the same location as the existing 
double-decker bridge between the BNSF tracks and 
the Missouri River except for a section between Sene-
ca Street and Francis Street. On the north, the 4-Lane 
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Figure 20
NIS-21: Boulevard Partially East of Tracks

Note: Since this alternative was developed after the original Initial Alternatives were developed and presented to the public the graphic above is diĳ erent than the other Initial Alterna-
tives. 
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arterial would cross over the BNSF at approximately 
Olive Street which would connect to downtown utilizing 
a T-intersection at Charles and Edmond Streets. On the 
south, the 4-lane principal arterial would connect the 
Stockyards Expressway, 4th Street, and I-229 with a 
signalized intersection. Three signifi cant new bridges to-
ward the south end of the project and toward the north 
end are proposed to get over the BNSF Railroad. The 
alternative would impact three known hazardous materi-
als locations: Farmland Pesticide, Advantage Metals, and 
HPI. 

The overall ranking for this alternative, along with its 
relative advantages and disadvantages are provided in 
Table 21. The Study Team recommends that this alter-
native be carried forward as a Reasonable Alternative. 

6.0 Recommended Reasonable Alternatives
Based on the analysis detailed earlier in this report and 
presented in summary in the screening matrix (Figure 
21), the study team has recommended that four Rea-
sonable Alternatives, plus the No-Build, be carried 
forward into the Environmental Assessment. These four 
reasonable options will then be evaluated in greater detail 
within the requirements of the NEPA process prior to 
the identifi cation of the fi nal preferred alternative.
Based on feedback from the advisory committees (Core 
Team and TAC) and from comments from the public, 
two of these alternatives have been modifi ed slight-

ly from the original concepts presented at the public 
meeting and in the online survey. Any modifi cations 
have been incorporated into the Reasonable Alternative 
exhibits provided in the EA and discussed below. 
Based on the criteria discussed in the previous section, 
the following alternatives are considered Reasonable 
Alternatives moving forward and will be the subject of 
detailed evaluation in the I-229 EA: 
• No-Build – Under NEPA, the No-Build alternative 

is required to be evaluated and provides a baseline 
from which to compare the other Reasonable Alter-
natives.

• Alternative A: Main Street Corridor - This alterna-
tive was Initial Alternative NIS-11, 3 or 4 Lane Down 
2nd & Main Streets. In this alternative, the dou-
ble-decker bridge is removed. A two- to four-lane 
arterial road would be constructed at grade (elevated 
as necessary for compliance with fl oodplain and 
stormwater drainage requirements) in generally the 
same location as the existing double-decker bridge 
between the railroad tracks and the Missouri River, 
except for the section between U.S. Route 59 and 
Messanie Street. This alternative would require the 
de-designation of I-229 as an interstate. 

• Alternative B: 2nd Street Corridor - This alternative 
was Initial Alternative NIS-13 Roundabouts and was 
modifi ed to remove the roundabouts and replace 
with typical signalized intersections. In this alterna-

Overall Ranking Advantages Disadvantages

3.4

• Minimal impacts to travel times and access. 
• Provides open space along the Riverfront for 

access and/or development
• Provides better connectivity to 4th Street at the 

south end of the project
• Provides potential for southern trail access to 

the Riverfront
• Most feasible option for a four-lane roadway on 

the south end

• Direct impacts to a potential historic site (HPI)
• Direct impacts to three high-risk hazmat sites
• Costly relocation of two existing businesses
• May require the acquisition of railroad right-of way
• North end bridge impedes the view of the river along the Riverfront
• Large bridge on the north end may impact future Riverfront and 

downtown development

Recommendation

Keep
This alternative requires the acquisition of three properties with known hazardous materials issues and MoDOT has determined 
that it would not take on the additional liability for cleaning up those properties. However, based on feedback from city and MPO 
staĳ  and their desire to fi nd a mechanism to improve those properties it was decided that this alternative merited additional 
investigation. For these reasons, this alternative has been recommended to be carried forward as a Reasonable Alternative.

Table 21
NIS-21: Boulevard Partially East of Tracks



Page | 51I-229 Environmental Assessment | Technical Memoranda

Figure 21
Initial Alternatives Screening Matrix
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Figure 21 (Continued)
Initial Alternatives Screening Matrix
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tive, the double-decker bridge is removed and a two- 
to four-lane arterial constructed. The arterial would 
be constructed at grade (elevated as necessary for 
compliance with fl oodplain and stormwater drainage 
requirements) in the same location as the existing 
double-decker bridge between the railroad tracks 
and the Missouri River, except for a section between 
Messanie Street and Francis Street. This alternative 
would require the de-designation of I-229 as inter-
state. 

• Alternative C: Railroad Tracks East Corridor - This 
alternative was Initial Alternative NIS-21 Boulevard 
East of Tracks. In this alternative, the double-decker 
bridge is removed and is replaced with a new four-
lane boulevard constructed at-grade (elevated as 
necessary for compliance with fl oodplain and storm 
requirements) east of the railroad tracks. The new 
structure would connect I-229 with downtown St. 
Joseph via a signalized intersection at Charles and 
Edmond streets and ramps at St. Joseph Avenue. 

This alternative would require the de-designation of 
I-229 as an interstate.

• Alternative D: Existing Corridor - This alternative 
was Initial Alternative NIS-07, 4 Lane with Intersec-
tions at Edmond & Felix Streets with slight modi-
fi cations to the intersection at 4th Street, access 
into downtown at Edmonds Street, and interchange 
improvements at US Route 59. In this alternative the 
double-decker bridge is removed and replaced with 
a new four-lane arterial road constructed at-grade 
(elevated as necessary for compliance with fl oodplain 
and stormwater requirements) in generally the same 
location as the existing double-decker bridge be-
tween the railroad tracks and the Missouri River. This 
alternative would require de-designation of I-229 as 
an interstate. 

Additional information for each Reasonable Alternative, 
including maps and aerial-based renderings have been 
provided in Figures 22 through 25.
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Figure 22
Reasonable Alternative A
Main Street Corridor
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Figure 23
Reasonable Alternative B
2nd Street Corridor
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Figure 24
Reasonable Alternative C
Railroad Tracks East Corridor
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Figure 25
Reasonable Alternative D
Existing Corridor
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Technical Memorandum 3

Geotechnical Evaluation
The current I-229 double-decker bridge is located near 
or on the eastern bank of the Missouri River. Boring 
information from the existing bridge “as-built” drawings 
was used to develop this technical memo as was data 
gathered from the Missouri Geological Survey. 
1.0 Current or Past Mining Operations
For researching past uses within the Study Area, a 
search of websites for St. Joseph historical mining and 
railroad use was conducted. Using these databases, no 
references were found for any historical mines near 
downtown St. Joseph or along the current alignment. 
Instead, information on active or historical mines was 
obtained from the Missouri Geological Survey website. 
From a review of the historical mining data, there are 
several sand and gravel mine locations around down-
town St. Joseph, but all of these were surface opera-
tions. Figure 1 shows an aerial image of where the four 
surface mines were located. Additional details for each 
of the four mine locations have been provided in Fig-
ures 2 - 5 and include the following available details:
• Previous Operations. Not currently in operation, 

a sand and gravel mine was located near the in-
tersection of Francis and Main Streets, a second 
one south of the intersection of Vine and Locust 
Streets, and a third north of U.S. 36 on South 8th 
Street. 

• Current Operations. The only sand and gravel mine 
that appears to be currently operating is located 
just south of U.S. 36 along the Missouri River. 

• Deep Mines. There is no recorded history of deep 
mining operations in the area, such as coal or other 
minerals.

Since the bridge is located adjacent to the railroad, 
potential mining activities may be discovered near 

facilities constructed along the rail line. However, a 
search of railroad uses did not provide any information 
on mining facilities. 
2.0 Geotechnical Data
Boring information from the existing bridge plans pro-
vides a good profi le of the geology along this corridor 
as shown in Table 1. Prior to design and construction 
additional geotechnical investigations would be prudent. 
The boring logs from the existing bridge drawings can 
be provided upon request. 
Based on this information, there appears to be approxi-
mately 50 to 70 feet of sand and clay layers comprising 
the overburden. Below this, shale and limestone layers 
are present. In many borings, a layer of cobble/boulders 
is found just above the shale or limestone layer. 
The available geotechnical information informs the 
development of alternatives in the following ways: 
• Structural Considerations. The existing bridge 

foundations utilize steel H-piling founded on these 
rock layers. For future bridge construction, deep 
foundations would be required with typical bridge 
span confi gurations requiring either drilled shafts or 
footings supported on steel or concrete piling.

• Roadway Considerations. Based on the information 
provided in the existing bridge plans, the typical soil 
layers are sand and clay. Weak layers that would 
require undercutting or soil improvement methods 
are not apparent.

3.0 Reasonable Alternatives Analysis
The location of the four surface mines were compared 
to the layouts of each of the four Reasonable Alterna-
tives to determine whether any of the proposed alter-
natives would impact a known mine locations. There are 
not any deep mines and the only currently operational 
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Figure 1
Recorded Surface Mines in and around 
the Study Area

 Source: Department of Natural Resources (DNR) Website for Recorded Mines. 
Aerial imagery by Google Maps.
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Figure 2
Surface Mine Location: Main Street and 
Francis Street Intersection

 Source: Department of Natural Resources (DNR) Website for Recorded Mines. 
Aerial imagery by Google Maps.
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Figure 3
Surface Mine Location: Vine Street and 
Locust Street Intersection

 Source: Department of Natural Resources (DNR) Website for Recorded Mines. 
Aerial imagery by Google Maps.



Page | 63I-229 Environmental Assessment | Technical Memoranda

Figure 4
Surface Mine Location: South of U.S. 36 
along the Missouri River

 Source: Department of Natural Resources (DNR) Website for Recorded Mines. 
Aerial imagery by Google Maps.
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Figure 5
Surface Mine Location: South 8th Street 
north of U.S. 36

 Source: Department of Natural Resources (DNR) Website for Recorded Mines. 
Aerial imagery by Google Maps.
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Table 1
Geotechnical Data for Existing 
Double-decker Bridge

Location Geotechnical Layers and Elevations
End Bent 1 – Bent 9 Existing Ground Elev. 832

Medium sand, Clay, fi ne dense sand layers Elev. 832 –Elev. 770
Shale layer Elev. 770 – Elev. 755

Bent 10 – Bent 17 Existing Ground Elev. 824
Medium sand, Clay, fi ne dense sand layers Elev. 824 – Elev. 760
Shale/Limestone layers Elev. 760 – Elev. 740

Bent 18 – Bent 45 Existing Ground Elev. 822
Sand layers Elev. 822 – Elev. 760
Shale/Limestone layers Elev. 760 – Elev. 740

Bent 46 – Bent 75 Existing Ground Elev. 818
Sand layers Elev. 818 – Elev. 755
Shale/Limestone layers Elev. 755 – Elev. 735

Bent 76 – Bent 85 Existing Ground Elev. 825
Clay layers Elev. 825 – Elev. 755
Shale/Limestone layers Elev. 755 – Elev. 740

Bent 86 – End Bent 95 Existing Ground Elev. 825
Clay layers Elev. 825 – Elev. 780
Sand layers Elev. 780 – Elev. 755
Shale/Limestone layers Elev. 755 – Elev. 735

Ramp E-N, N-E Existing Ground Elev. 826
Clay layers Elev. 826 – Elev. 792
Sand layers Elev. 792 – Elev. 765
Shale layers Elev. 765 – Elev. 748

Ramp S-E, E-S Existing Ground Elev. 825
Sand layers Elev. 825 – Elev. 755
Shale/Limestone layers Elev. 755 – Elev. 747

Ramp N-SY, SY-N Existing Ground Elev. 825
Clay layers Elev. 825 – Elev. 780
Sand layers Elev. 780 – Elev. 750
Shale/Limestone layers Elev. 750 – Elev. 737

Source: MoDOT As-Built Drawings

mine is located south of the Study Area. The only mine 
location within close proximity of any of the alternatives 
is the abandoned sand and gravel surface mine located at 
Main Street and Felix Street (Figure 2). There is a cur-
rent building at that location and none of the Reasonable 
Alternatives are expected to impact that site. 
References
• Missouri Geological Survey GeoSTRAT program 
• Missouri Geological Survey Industrial Mines web tool
• Existing MoDOT As-Built Drawings (Bridge A2255)
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Technical Memorandum 4

TraĴ  c Study
1.0 TraĴ  c Methodology
Described in this section is the methodology used to 
convert the existing (2018) traĴ  c counts into the ori-
gin and destination volumes used for the Existing VIS-
SIM models as well as the methodology for developing 
the forecast volumes for the No-Build and proposed 
Reasonable Alternatives. For this analysis, the VISSIM 
micro-simulation traĴ  c model (ptvgroup.com) was 
used to develop existing and future traĴ  c measures. 
To determine the existing traĴ  c volumes and routing of 
that traĴ  c, two data sources were used:
• MoDOT/Metropolitan Planning Organization 

(MPO) Data. Missouri Department of Transpor-
tation’s (MoDOT) 2018 traĴ  c counts which were 
available online (retrieved February 2019), also 
supplemented from MPO data via Hg Consult, 
Inc., on February 26th, 2018.

• Streetlight Data. The StreetLight Data (SLD) was 
used to determine the routing splits between the 
origins and destinations (O/D’s) in the Study Area. 

A map showing the O/D’s for the Study Area used in 
the existing model can be seen in Figure 1. These O/D’s 
were found independently for cars/all vehicles using 
SLD’s location-based services data source and for 
trucks using their navigation GPSs commercial vehi-
cles’ data. This data was the average annual daily traĴ  c 
(AADT) from November 2016 to October 2017 as 
this was the most recent full-year data available at the 
time of the study. The cars/all vehicle data was retrieved 
from SLD on February 6, 2019 and the truck data was 
retrieved on March 5, 2017. While SLD’s calibration 
option was used as the main data source, MoDOT’s 
traĴ  c counts were used to post process and further 
calibrate the traĴ  c data as the SLD volumes varied 
signifi cantly enough from the provided MoDOT counts 

that the extra confi dence gained by post processing 
was applied.
The methodology for developing the VISSIM inputs 
followed these steps:
1. Initial O/D Matrix. Created the initial AADT O/D 

matrix from SLD’s information. The SLD data 
allowed the creation of a matrix of the AADT be-
tween each O/D pair illustrated in Figure 1. 

2. Balance with TraĴ  c Counts. Generated the traĴ  c 
count balanced AADT O/D matrix. The MoDOT/
MPO counts were then applied to each O/D and 
the ratio used to calibrate the initial AADT matrix in 
step 1 by:
• Multiplying each column in the matrix by the 

ratio of the MoDOT/MPO count at the destina-
tion to the SLD traĴ  c volume at the destination.

• Repeating the process for the origin volumes.
3. Final O/D Matrix. Manually calibrated to devel-

op a fi nal calibrated AADT O/D matrix. After the 
counts were balanced at the O/D locations in step 
2, counts were reviewed for internal links that would 
be part of the route for multiple O/D pairs. Some 
small routing adjustments were made to ensure 
that the model volumes aligned with these internal 
count locations as well. More information on the 
count locations used can be found in the existing 
model calibration section. 

4. Peak Hour TraĴ  c. Generated Peak Hour traĴ  c 
volume inputs for cars and trucks. Based on the 
data from the MoDOT/MPO counts (as seen in 
the example images in Figure 2) the AM peak hour 
and PM peak hour volumes were used to determine 
the K-factor for each period and a single truck 
percentage for all time periods was determined for 
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Figure 1
Origin and Destination Pairs

Legend
O# Origin Location
D# Destination Location
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Figure 2
Example of MoDOT TraĴ  c Data

each origin. In the context of this project “truck” is 
used to mean all heavy vehicles reported by Mo-
DOT: panel trucks, buses, single unit trucks and 
combined semi-truck/trailers. These factors were 
multiplied by the daily AADT O/D matrix to de-
termine the total origin volumes for cars and trucks 
during the AM and PM peak. 

5. Route TraĴ  c. Determined specifi c routing for AM 
and PM cars and trucks. Once the origin volumes 
for each time-period vehicle combination were 
determined, the SLD data was re-used to pull the 
specifi c routing for trucks and cars in the AM and 
the PM periods. Those routing percentages were 
then used to determine the O/D routing for the 
cars and trucks during the AM and PM peak.

6. Clean the Data. The SLD data, either through 
error or by capturing unorthodox driving decisions, 
recorded a small percentage of O/D pairs that were 
not possible on the modeled roadway network. 
These O/D pairs were zeroed out. 

2.0 Future TraĴ  c Projections
The future traĴ  c projections are based on two prima-
ry components: the expected growth rate of traĴ  c 
between existing year traĴ  c (2018) and design year 
traĴ  c (2040) and the change in traĴ  c routing due to 
the diĳ erent route options available in each Reasonable 
Alternative. Background traĴ  c growth was based on 
the provided MoDOT/MPO traĴ  c data while the route 
diversion was based on the regional travel demand 
model which was run in TransCAD by AECOM. The 
travel demand model was run for daily volumes without 
any time-of-day or vehicle-type information, so the 

K factors and truck percentages were held constant to 
existing conditions. 
The three volume forecasts developed were: 
• 2040 No-Build. This only included the base traĴ  c 

growth from MoDOT of 11.6% overall growth. All 
the roadway connections and traĴ  c routing stayed 
the same and the origin volumes were all increased 
by 11.6%

• 2040 Build (Reasonable Alternatives A-D). This 
forecast was used for all four Reasonable Alterna-
tives. In this scenario, additional traĴ  c was added 
from the I-229 closure to 10th Street and 4th 
Street and the appropriate intermediary roadways 
accordingly. 

 3.0 Existing VISSIM TraĴ  c Model (2019)
The existing VISSIM traĴ  c model was created using 
the calibrated volumes from the origin-destination 
matrix produced by Burns & McDonnell using several 
data sources. Model calibration was achieved using the 
GEH (Geoĳ rey E. Havers) calculation for the expect-
ed roadway volumes to the VISSIM output volumes at 
the origin locations. Queue data from typical traĴ  c in 
the area available from Google maps was matched to 
the VISSIM visual queuing. Google maps travel times 
were pulled to compare to the VISSIM travel times for 
specifi c routes of interest.
The GEH Equation (Figure 3) is used to compare 
traĴ  c counts and model volumes outputs. Based on 
FHWA TraĴ  c Modeling Calibration, paragraph 5.3.2, 
the objective is to satisfy the GEH < 5.0 for > 85% of 
cases.

US 59 N Quantity

AADT 4762

AAWDT 4967

Motorcycle Volume 8

Passenger Car Volume 3229

PU/Panel Truck Volume 1120

Bus Volume 13

Single Unit Truck Volume 163

Comb Semi Trailer Volume 227
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3.1 Volume Comparison
To assist in understanding locations noted throughout 
the remainder of this document, reference numbers 
have been added to each location (i.e, 43: Eastbound 
Hwy 36 represents a point on eastbound US Route 
36 referenced with the number 43), to assist in un-
derstanding the exact location. Figure 4 lists all of the 
numeric locations referenced in this report. 
A comparison of volumes from the O/D matrix and 
VISSIM output was performed for each peak hour. Ta-
ble 1 shows the volume comparison for the AM and PM 
existing peak. The GEH statistic was used to determine 
calibration of the VISSIM volume outputs to the O/D 
matrix. The GEH statistic was below 10.0 at all loca-
tions. A GEH statistic above 5.0 suggests investigation 
may be required while a GEH above 10.0 suggests 
improper model calibration.
3.2 Speed Comparisons
VISSIM average vehicle speed outputs were recorded 
to ensure accurate portrayal of vehicle speeds through 
the I-229 corridor. Table 2 shows vehicular speeds 
recorded through the AM and PM peak hours.
3.3 TraĴ  c Signal Performance
VISSIM vehicular queue and delay outputs were 
recorded to ensure accurate portrayal of traĴ  c signal 
performance. TraĴ  c signal performance metrics were 
recorded via nodal and queue analysis points within 
VISSIM. Table 3 shows movement queue and delay re-
sults for each signalized intersection and Table 4 shows 
queue locations of interest results.
3.4 Travel Times
VISSIM travel times were evaluated using the trav-
el time metric to pull travel times from the routes of 
interest below noted in Tables 5 and 6. The travel times 
were compared to the Google maps expected times for 
the same peak hours. The Google times are estimated 
to the nearest minute. The travel time comparisons are 
within expected ranges.
3.5 Visual Queuing
Existing queuing locations below were evaluated from 
the Google maps speed slow down locations for a typ-
ical day for the AM and PM peaks. This method pro-
vides an idea of where queuing issues arise to calibrate 

the Existing VISSIM model. Figure 5 shows the com-
parison for the AM and PM peaks between the Google 
maps and the VISSIM visual outputs.
3.6 Existing Conditions Conclusion
The I-229 existing conditions roadways were analyzed 
to determine areas of concern on the roadway network 
in terms of queuing and congestion for the AM and 
PM peak hours. Through VISSIM analysis, the existing 
roadway shows no signifi cant queuing or delay at any 
signal location. 
4.0 2040 No-Build VISSIM TraĴ  c Model
The No-Build model was created using the calibrated 
volumes from the O/D matrix produced by Burns & 
McDonnell. In this analysis the No-Build alternative 
looks at the I-229 double-decker bridge remaining 
operational as a basis for comparison for future alter-
natives. Several data sources were used with an applied 
background growth. Model calibration was achieved 
using the GEH calculation for the expected roadway 
volumes to the VISSIM output volumes at the origin 
locations. Google Maps travel times were pulled to 
compare to the VISSIM travel times for specifi c routes 
of interest.
4.1 TraĴ  c Volume Comparison
A comparison of volumes from the O/D matrix and 
VISSIM output was performed for each peak hour. 
Table 7 shows the volume comparison for the AM and 
PM 2040 No-Build peak. The GEH statistic was used 
to determine calibration of the VISSIM volume outputs 
to the O/D matrix. The GEH statistic was below 10.0 
at all locations. A GEH statistic above 5.0 suggests 
investigation may be required while a GEH above 10.0 

Figure 3
GEH Equation
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Figure 4
Data Collection Locations
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Location

AM Peak PM Peak
Volumes

GEH
Volumes

GEH
Forecast VISSIM Forecast VISSIM

1: NB I-229 201 201 0 121 122 0.09

4: NB I-229 on-ramp 6th St 338 336 0.11 441 441 0

14: NB I-229 on-ramp from 2nd St 22 23 0.21 74 73 0.12

20: NB I-229 on-ramp at Highland Ave 11 11 0 30 29 0.18

33: SB I-229 on-ramp from 3rd St 87 86 0.11 198 198 0

37: SB I-229 on-ramp from Hwy 59 375 379 0.21 329 331 0.11

39: SB I-229 oĳ -ramp from Highland Ave 79 82 0.33 87 89 0.21

42: SB I-229 223 219 0.27 172 169 0.23

43: EB Hwy 36 528 531 0.13 768 766 0.07

54: EB Hwy 36 on-ramp from 9th St 50 48 0.29 66 64 0.25

65: WB Hwy 36 on-ramp from 9th St 86 87 0.11 108 110 0.19

68: WB Hwy 36 528 528 0 1015 1012 0.09

69: NB Hwy 759 304 304 0 580 578 0.08

84: SB Hwy 759 35 33 0.34 37 36 0.17

Table 1
Existing Conditions Volume Calibration - GEH

suggests improper model calibration.
4.2 Speed Comparisons
VISSIM average vehicle speed outputs were recorded 
to ensure accurate portrayal of vehicle speeds through 
the I-229 corridor. Table 8 shows vehicular speeds 
recorded through the AM and PM peak hours.
4.3 TraĴ  c Signal Performance
VISSIM vehicular queue and delay outputs were 
recorded to ensure accurate portrayal of traĴ  c signal 
performance. TraĴ  c signal performance metrics were 
recorded via nodal and queue analysis points within 
VISSIM. Table 9 shows movement queue and delay re-
sults for each signalized intersection and Table 10 shows 
locations of added interest queue results.
4.4 Travel Times
VISSIM travel times were evaluated using the trav-
el time metric to pull travel times from the routes of 
interest noted in Tables 11 and 12. The travel times were 
compared to the Google Maps expected times for the 
same peak hours. The Google times are estimated to 

the nearest minute. The travel time comparisons are 
within expected ranges and showed increased travel 
time compared to the existing model.
4.5 2040 No-Build Conclusion
The I-229 2040 No-Build conditions roadways were 
analyzed to determine areas of concern on the roadway 
network in terms of queuing and congestion for the 
AM and PM peak hours. Through VISSIM analyses, the 
No-Build 2040 roadway shows no signifi cant queuing 
or delay at any signal locations.
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Location

VISSIM
Speed (mph)

AM PM

1: NB I-229 70.56 70.25

2: NB I-229 oĳ -ramp Lake 0.00 0.00

3: NB I-229 55.74 55.37

4: NB I-229 on-ramp 6th St 54.83 54.72

5: NB I-229 North of Oak St 54.36 54.33

6: NB I-229 oĳ -ramp to US 36 39.41 38.83

7: NB I-229 at US 36 55.33 55.18

8: WB US 36 oĳ -ramp to US 36 N/A N/A

9: NB I-229 Upper Level 51.69 49.92

10: NB I-229 on-ramp from Hwy 759 42.59 42.18

11: NB I-229 Upper Level 51.17 49.88

12: NB I-229 oĳ -ramp at 3rd St 44.00 43.92

13: NB I-229 Upper Level 50.55 49.34

14: NB I-229 on-ramp from 2nd St 31.14 31.14

15: NB I-229 48.20 46.14

16: NB I-229 oĳ -ramp to Hwy 59 47.73 46.52

17: NB I-229 50.70 50.15

18: NB I-229 oĳ -ramp at Highland Ave 42.24 42.41

19: NB I-229 at Highland Ave 50.54 49.93

20: NB I-229 on-ramp at Highland Ave 45.80 45.75

21: NB I-229 64.32 63.69

22: SB I-229 68.82 68.95

23: SB I-229 on-ramp at Lake Blvd 0.00 0.00

24: SB I-229 at Railroad 54.95 55.16

25: SB I-229 oĳ -ramp Atchison St 40.30 39.17

26: SB I-229 at Oak St 51.67 50.81

27: SB I-229 on-ramp from Hwy 36 N/A N/A

28: SB I-229 at US 36 55.12 55.11

29: SB I-229 on-ramp Hwy 36 28.13 28.08

30: SB I-229 54.23 54.15

31: SB I-229 oĳ -ramp from 759 42.21 42.39

32: SB I-229 54.42 54.51

Table 2
Existing Conditions VISSIM Results: Speeds

Location

VISSIM
Speed (mph)

AM PM

33: SB I-229 on-ramp from 3rd St 40.60 40.64

34: SB I-229 54.78 54.87

35: SB I-229 oĳ -ramp to 2nd St 45.05 45.10

36: SB I-229 52.12 52.22

37: SB I-229 on-ramp from Hwy 59 44.79 44.81

38: SB I-229 55.10 55.20

39: SB I-229 oĳ -ramp from Highland Ave 45.13 45.16

40: SB I-229 at Highland Ave 69.74 69.95

41: SB I-229 oĳ -ramp at Highland Ave 65.92 65.10

42: SB I-229 70.73 70.91

43: EB Hwy 36 54.09 53.46

44: WB Hwy 36 oĳ -ramp to Hwy 759 34.61 34.46

45: EB Hwy 36 49.20 46.23

46: EB Hwy 36 on-ramp from Hwy 759 33.25 32.59

47: EB Hwy 36 31.99 26.70

48: SB I-229 on-ramp from Hwy 36 17.01 16.60

49: EB Hwy 36 32.93 33.31

50: NB I-229 left turn to WB Hwy 36 16.51 16.49

51: NB I-229 right turn to EB Hwy 36 14.98 15.08

52: EB Hwy 36 47.54 45.55

53: EB Hwy 36 49.63 47.26

54: EB Hwy 36 on-ramp from 9th St 28.66 28.28

55: EB Hwy 36 48.34 45.58

56: EB Hwy 36 oĳ -ramp to 10th St 21.03 20.99

57: EB Hwy 36 52.90 51.66

58: WB Hwy 36 52.67 52.54

59: NB Hwy 759 on-ramp to Hwy 36 33.22 33.23

60: WB Hwy 36 50.17 49.83

61: WB Hwy 36 oĳ -ramp to Hwy 759 28.98 28.56

62: WB Hwy 36 40.52 40.25

63: WB Hwy 36 left turn to SB I-229 12.98 12.80

64: WB Hwy 36 43.78 42.32
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Location

VISSIM
Speed (mph)

AM PM

65: WB Hwy 36 on-ramp from 9th St 28.60 28.46

66: WB Hwy 36 54.93 54.34

67: WB Hwy 36 oĳ -ramp to 10th St 27.78 27.49

68: WB Hwy 36 55.84 55.01

69: NB Hwy 759 32.27 29.47

70: NB Hwy 759 oĳ -ramp to EB US 36 12.95 12.71

71: NB Hwy 759 34.79 33.59

72: Hwy 36 oĳ -ramp to SB Hwy 759 LT 18.13 17.92

73: Hwy 36 oĳ -ramp to NB Hwy 759 RT 31.32 30.79

74: NB Hwy 759 37.53 36.86

75: NB Hwy 759 oĳ -ramp to WB US 36 Lt 13.51 13.49

76: NB Hwy 759 39.33 39.44

77: SB Hwy 759 31.22 28.80

78: SB Hwy 759 32.45 29.13

79: SB Hwy 759 on-ramp from WB US 36 Rt 12.63 12.52

80: NB Hwy 759 on-ramp from WB US 36 Lt 11.79 11.95

81: SB Hwy 759 oĳ -ramp to WB US 36 Rt 14.25 14.26

82: SB I-229 oĳ -ramp to WB US 36 30.83 30.82

83: SB I-229 oĳ -ramp to SB Hwy 759 15.63 15.55

84: SB Hwy 759 35.63 35.09

Table 2 (Continued)
Existing Conditions VISSIM Results: Speeds
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Signalized 
Intersections Movement

AM Peak AM Peak

Volume

Queue Length Delay
Volume

Queue Length Delay
Max (ft) Avg (ft) (sec) Max (ft) Avg (ft) (sec)

WBR 0 201 34 0 0 270 55 0

WBT 93 201 34 22.06 83 270 55 33.6

NBR 154 201 34 23.1 190 270 55 34.41

EBL 127 121 6 17.97 229 210 13 25.96

WBT 271 121 6 6.36 488 210 13 7.93

EBT 431 226 31 19.08 706 476 84 27.23

Total 1076 - - 16.58 1696 - - 22.62

SBT 276 172 9 8.13 346 211 15 9.65

SBL 0 172 9 0 0 211 15 0

NBT 146 127 5 7.49 277 181 11 9.69

NBR 158 72 0 0.64 300 125 2 1.81

WBL 77 184 7 14.51 108 203 11 15.03

WBR 98 70 0 0.46 139 134 1 0.71

Total 755 - - 6.09 1170 - - 7.08

EBR 99 99 0 0.78 177 115 1 1.04

EBL 6 62 2 36.06 8 96 2 37.99

SBT 25 82 3 12.82 26 85 3 15.16

SBR 8 82 3 15.84 9 85 3 18.08

NBT 35 116 8 1.02 56 168 15 0.89

NBL 33 116 8 33.1 64 168 15 31.24

Free SBL 90 285 8 4.58 87 270 10 5.1

SBT 153 333 28 24.41 147 311 31 28.04

SBL 0 333 28 0 0 311 31 0

449 - - 13.4 574 - - 13.34

Table 3
Existing Conditions VISSIM Results - 
Signal Nodes
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Location

Queue Length
AM PM

Max (ft.) Avg (ft.) Max (ft.) Avg (ft.)

NB Right Turn I-229 to US 36 198 30 267 51

Table 4
Existing Conditions VISSIM Results: 
Queues of Interest

Location

AM Peak

Travel Time (sec) Travel Time 
(min:sec) Distance Google

1: NB I-229 to EB US 36 130 02:10 1.51 3:00

2: WB US 36 to SB I-229 138 02:18 1.54 3:00

3: WB US 36 to WB US 36 53 00:53 0.71 2:00

4: EB US 36 to SB I-229 111 01:51 1.37 2:00

5: NB I-229 to WB US 36 122 02:02 1.42 3:00

6: EB US 36 to EB US 36 71 01:11 0.74 2:00

Table 5
Existing Conditions VISSIM Results: Travel Times AM Peak

Location

AM Peak

Travel Time (sec) Travel Time 
(min:sec) Distance Google

1: NB I-229 to EB US 36 142 02:22 1.51 3:00

2: WB US 36 to SB I-229 142 02:22 1.54 3:00

3: WB US 36 to WB US 36 56 00:56 0.71 2:00

4: EB US 36 to SB I-229 117 01:57 1.37 2:00

5: NB I-229 to WB US 36 134 02:14 1.42 3:00

6: EB US 36 to EB US 36 81 01:21 0.74 2:00

Table 6
Existing Conditions VISSIM Results: Travel Times PM Peak
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Figure 5
Google Maps vs. VISSIM Output:
Queue Outputs for AM/PM Peaks 

AM Peak - Google Maps AM Peak - VISSIM Queue Output

PM Peak - Google Maps PM Peak - VISSIM Queue Output
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Location

AM Peak PM Peak
Volumes

GEH
Volumes

GEH
Forecast VISSIM Forecast VISSIM

1: NB I-229 199 200 0.07 119 121 0.18

4: NB I-229 on-ramp 6th St 352 351 0.05 455 458 0.14

14: NB I-229 on-ramp from 2nd St 25 25 0 85 84 0.11

20: NB I-229 on-ramp at Highland Ave 12 12 0 33 32 0.18

33: SB I-229 on-ramp from 3rd St 99 98 0.1 226 228 0.13

37: SB I-229 on-ramp from Hwy 59 428 430 0.1 367 379 0.62

39: SB I-229 oĳ -ramp from Highland Ave 89 91 0.21 99 101 0.2

42: SB I-229 247 243 0.26 188 188 0

43: EB Hwy 36 601 600 0.04 858 872 0.48

54: EB Hwy 36 on-ramp from 9th St 57 55 0.27 76 75 0.12

65: WB Hwy 36 on-ramp from 9th St 100 101 0.1 125 127 0.18

68: WB Hwy 36 590 589 0.04 1110 1131 0.63

69: NB Hwy 759 339 339 0 639 644 0.2

84: SB Hwy 759 42 41 0.16 44 45 0.15

Table 7
No-Build 2040 Volume Analysis - GEH
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Location

VISSIM
Speed (mph)

AM PM

1: NB I-229 70.56 70.23

2: NB I-229 oĳ -ramp Lake 0.00 0.00

3: NB I-229 55.70 55.37

4: NB I-229 on-ramp 6th St 54.77 54.60

5: NB I-229 North of Oak St 54.23 54.20

6: NB I-229 oĳ -ramp to US 36 39.03 37.71

7: NB I-229 at US 36 55.30 55.32

8: WB US 36 oĳ -ramp to US 36 N/A N/A

9: NB I-229 Upper Level 51.49 49.67

10: NB I-229 on-ramp from Hwy 759 42.60 42.22

11: NB I-229 Upper Level 50.90 49.57

12: NB I-229 oĳ -ramp at 3rd St 44.08 43.72

13: NB I-229 Upper Level 50.14 48.87

14: NB I-229 on-ramp from 2nd St 31.20 31.06

15: NB I-229 47.45 45.34

16: NB I-229 oĳ -ramp to Hwy 59 47.67 46.21

17: NB I-229 50.00 49.53

18: NB I-229 oĳ -ramp at Highland Ave 42.37 42.49

19: NB I-229 at Highland Ave 48.79 48.60

20: NB I-229 on-ramp at Highland Ave 45.86 45.72

21: NB I-229 63.38 63.00

22: SB I-229 68.95 68.90

23: SB I-229 on-ramp at Lake Blvd 0.00 0.00

24: SB I-229 at Railroad 55.08 55.12

25: SB I-229 oĳ -ramp Atchison St 40.14 38.73

26: SB I-229 at Oak St 51.56 50.84

27: SB I-229 on-ramp from Hwy 36 N/A N/A

28: SB I-229 at US 36 55.13 55.05

29: SB I-229 on-ramp Hwy 36 28.08 27.88

30: SB I-229 54.10 54.07

31: SB I-229 oĳ -ramp from 759 42.23 42.18

32: SB I-229 54.27 54.33

Table 8
No-Build 2040 VISSIM Results: Speeds

Location

VISSIM
Speed (mph)

AM PM

33: SB I-229 on-ramp from 3rd St 40.61 40.63

34: SB I-229 54.75 54.85

35: SB I-229 oĳ -ramp to 2nd St 45.09 45.03

36: SB I-229 52.05 52.11

37: SB I-229 on-ramp from Hwy 59 44.72 44.79

38: SB I-229 55.11 55.20

39: SB I-229 oĳ -ramp from Highland Ave 45.17 45.17

40: SB I-229 at Highland Ave 69.68 69.82

41: SB I-229 oĳ -ramp at Highland Ave 65.86 65.12

42: SB I-229 70.64 70.68

43: EB Hwy 36 53.89 52.92

44: WB Hwy 36 oĳ -ramp to Hwy 759 34.60 34.36

45: EB Hwy 36 48.64 43.42

46: EB Hwy 36 on-ramp from Hwy 759 33.25 31.53

47: EB Hwy 36 31.09 23.66

48: SB I-229 on-ramp from Hwy 36 17.03 16.39

49: EB Hwy 36 32.98 33.25

50: NB I-229 Left Turn to WB Hwy 36 16.50 16.56

51: NB I-229 Right Turn to EB Hwy 36 15.00 15.08

52: EB Hwy 36 46.81 44.40

53: EB Hwy 36 48.79 45.92

54: EB Hwy 36 on-ramp from 9th St 28.43 28.04

55: EB Hwy 36 47.49 44.33

56: EB Hwy 36 oĳ -ramp to 10th St 20.97 20.97

57: EB Hwy 36 52.55 51.11

58: WB Hwy 36 52.51 52.25

59: NB Hwy 759 on-ramp to Hwy 36 33.16 33.27

60: WB Hwy 36 49.89 49.18

61: WB Hwy 36 oĳ -ramp to Hwy 759 28.82 28.40

62: WB Hwy 36 40.37 39.19

63: WB Hwy 36 Left Turn to SB I-229 12.96 12.74

64: WB Hwy 36 43.94 41.32
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Location

VISSIM
Speed (mph)

AM PM

65: WB Hwy 36 on-ramp from 9th St 28.64 28.49

66: WB Hwy 36 54.86 54.16

67: WB Hwy 36 oĳ -ramp to 10th St 27.75 27.43

68: WB Hwy 36 55.70 54.84

69: NB Hwy 759 31.79 28.77

70: NB Hwy 759 oĳ -ramp to EB US 36 12.94 12.66

71: NB Hwy 759 34.44 33.25

72: Hwy 36 oĳ -ramp to SB Hwy 759 LT 18.23 18.09

73: Hwy 36 oĳ -ramp to NB Hwy 759 RT 31.34 30.27

74: NB Hwy 759 37.36 36.75

75: NB Hwy 759 oĳ -ramp to WB US 36 LT 13.54 13.35

76: NB Hwy 759 38.70 39.44

77: SB Hwy 759 30.95 28.25

78: SB Hwy 759 32.26 28.72

79: SB Hwy 759 on-ramp from WB US 36 RT 12.68 12.42

80: NB Hwy 759 on-ramp from WB US 36 LT 11.72 11.92

81: SB Hwy 759 oĳ -ramp to WB US 36 RT 14.24 14.36

82: SB I-229 oĳ -ramp to WB US 36 30.53 30.35

83: SB I-229 oĳ -ramp to SB Hwy 759 16.43 16.33

84: SB Hwy 759 34.33 34.00

Table 8 (Continued)
No-Build 2040 VISSIM Results: Speeds
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Signalized 
Intersections Movement

AM Peak AM Peak

Volume

Queue Length Delay
Volume

Queue Length Delay
Max (ft) Avg (ft) (sec) Max (ft) Avg (ft) (sec)

WBR 0 221 41 0 0 310 66 0

WBT 105 221 41 24.82 94 310 66 38.84

NBR 173 221 41 25.22 215 310 66 37.39

EBL 147 148 7 19.7 262 267 19 29.07

WBT 313 148 7 6.78 561 267 19 9.47

EBT 491 287 40 20.63 796 645 135 34.28

Total 1229 - - 18 1928 - - 26.92

SBT 324 202 12 8.46 398 218 18 10.33

SBL 0 202 12 0 0 218 18 0

NBT 161 133 6 8.19 306 208 14 10.24

NBR 178 80 0 0.79 338 152 3 2.19

WBL 86 152 8 13.96 121 251 13 15.36

WBR 108 52 0 0.37 162 128 1 1.01

Total 857 - - 6.35 1325 - - 7.55

EBR 114 79 1 0.87 203 142 1 1.16

EBL 8 67 2 38.9 9 66 3 36.3

SBT 31 119 4 15.53 33 129 5 17.31

SBR 10 119 4 18.04 11 129 5 16.68

NBT 39 124 10 0.73 66 165 17 1.47

NBL 37 124 10 33.39 71 165 17 30.97

Free SBL 99 315 15 6.86 102 322 16 8.1

SBT 178 356 37 26.33 165 367 41 30.24

SBL 0 356 37 0 0 367 41 0

Total 516 - - 14.93 660 - - 14.29

Table 9
No-Build 2040 VISSIM Results - Signal Nodes
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Location

Queue Length
AM PM

Max (ft.) Avg (ft.) Max (ft.) Avg (ft.)

NB Right Turn I-229 to US 36 218 38 307 63

Table 10
No-Build 2040 VISSIM Results: 
Queues of Interest

Location

AM Peak

Travel Time (sec) Travel Time 
(min:sec) Distance Google

1: NB I-229 to EB US 36 134 02:14 1.51 3:00

2: WB US 36 to SB I-229 138 02:18 1.54 3:00

3: WB US 36 to WB US 36 54 00:54 0.71 2:00

4: EB US 36 to SB I-229 112 01:52 1.37 2:00

5: NB I-229 to WB US 36 125 02:05 1.42 3:00

6: EB US 36 to EB US 36 73 01:13 0.74 2:00

Table 11
No-Build 2040 VISSIM Results: Travel Times AM Peak

Location

AM Peak

Travel Time (sec) Travel Time 
(min:sec) Distance Google

1: NB I-229 to EB US 36 146 02:26 1.51 3:00

2: WB US 36 to SB I-229 150 02:30 1.54 3:00

3: WB US 36 to WB US 36 58 00:58 0.71 2:00

4: EB US 36 to SB I-229 125 02:05 1.37 2:00

5: NB I-229 to WB US 36 140 02:20 1.42 3:00

6: EB US 36 to EB US 36 90 01:30 0.74 2:00

Table 12
No-Build 2040 VISSIM Results: Travel Times PM Peak
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5.0 No-Build O/D 
Matrices
As indicated in previous 
sections, the origin-desti-
nation information ob-
tained through the Street-
light data was used to help 
calibrate and verify the 
validity of the VISSIM traf-
fi c model. The information 
was also valuable in helping 
the study team understand 
how traĴ  c, especially truck 
traĴ  c, navigates the study 
corridor. The information 
was incorporated into var-
ious stakeholder engage-
ment presentations and 
helped establish the overall 
project purpose and need. 
The data was converted 
into a series of density 
maps to help tell the story. 
Several of those maps have 
been presented here along 
with short descriptions of 
how the study team inter-
preted and presented the 
data to the public. 

Figure 6
I-229 Southbound TraĴ  c (All Movements)

Several interesting characteristics were identifi ed 
in this fi gure of southbound trips that cross the 
double-decker bridge:
• About half of the southbound trips originate 

from St. Joseph Avenue. Only 15 percent orig-
inate from I-229 north of Highland.

• Similarly, those same southbound trips are 
fairly evenly divided between I-229 to the 
south, US Route 36 to the east. 
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Figure 7
I-229 Northbound TraĴ  c (All Movements)

This fi gure illustrates the origins and destinations 
of northbound traĴ  c using the double-decker 
bridge. 
• Only 11% of the northbound trips on the 

bridge come from I-229 to the south, with 
the majority coming from 6th Street (28%) 
and US Route 36 (26%). 

• Because of the convenience of the bridge, a 
signifi cant amount of traĴ  c from south St. 
Joseph comes up 6th Street and gets on to 
I-229 instead of just staying on 6th Street to 
access downtown.

• A large percentage (14%) of northbound 
trips on the bridge do originate from the 
Stockyards area to head north on I-229. 
Subseqent maps will show the breakout for 
freight, but the data indicates a signifi cant 
amount of that northbound movement from 
the Stockyards is freight trips. 

• Only 14% of the northbound trips are 
continuing north on I-229. The majority are 
either headed into downtown (24%) or up St. 
Joseph Avenue (44%)
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Figure 8
Commercial Movements from Stockyards

The public and business community was con-
cerned about the impact on freight-based trips 
originating from and destined to the Stockyards 
area south of the Study Area. This fi gure shows 
the destination of those truck-based trips (ap-
proximately 2900 trucks per day): 
• The majority of trucks coming from the 

Stockyards area are destinated either west 
on US Route 36 (34%) or south on I-229 
(35%). 

• Fifteen percent are headed across the dou-
ble-decker bridge and north on I-229. 
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Figure 9
Commercial Movements to the Stockyards

Similarly, truck movements to the Stockyards 
area were important to the business community 
because of the large volume of agricultural-based 
product (grain & hogs) headed to facilities like 
Bartlett Grain and Triumph Foods. This fi gure 
shows the origin of thost truck-based trips (ap-
proximately 2200 trucks per day): 
• The majority of trucks coming to the Stock-

yards area have origins either from US Route 
36 (42%) or south from I-229 (26%). 

• Thirteen percent originate from the north 
and use the I-229 double-decker bridge.
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6.0 MO-759/US Route 36/I-229 Interchange
Since the MO-759/US Route 36/I-229 interchange 
will experience the greatest traĴ  c increase of any 
interchange in St. Joseph due to any of the proposed 
alternatives, the following analysis is focused on the this 
interchange. At this interchange there are strong simi-
larities in both the geometry of the interchange as well 
as the traĴ  c fl ows and patterns expected through the 
interchange for each of the Reasonable Alternatives. 
Therefore, the completed analysis and results are not 
dependent on the recommended preferred alternative. 
The Reasonable Alternative traĴ  c model was creat-
ed using the calibrated volumes from the O/D matrix 
produced by Burns & McDonnell. Several data sources 
were used, with a background growth applied. More 
detail on the volume data can be found in a previous 
section. Model calibration was achieved using the GEH 
calculation for the expected roadway volumes to the 
VISSIM output volumes at the origin locations. Google 
Maps travel times were pulled to evaluate the VISSIM 
travel times for specifi c routes of interest.
Volume Comparison. A comparison of volumes from 
the O/D matrix and VISSIM output was performed for 
each peak hour. Table 13 shows the volume comparison 
for the AM and PM the Reasonable Alternative 2040 
peak. The GEH statistic was used to determine calibra-
tion of the VISSIM volume outputs to the O/D matrix. 
The GEH statistic was below 10.0 at all locations. A 
GEH statistic above 5.0 suggests investigation may be 
required while a GEH above 10.0 suggests improper 
model calibration.
Speed Comparisons. VISSIM average vehicle speed 
outputs were recorded to ensure accurate portrayal 
of vehicle speeds through the I-229 corridor. Table 14
shows vehicular speeds recorded through the AM and 
PM peak hours.

TraĴ  c Signal Performance. VISSIM vehicular queue 
and delay outputs were recorded to ensure accurate 
portrayal of traĴ  c signal performance. TraĴ  c signal 
performance metrics were recorded via nodal and 
queue analysis points within VISSIM. Table 15 shows 
movement queue and delay results for each signalized 
intersection and Table 16 shows locations of added 
interest queue results. It was observed the weave on US 
Route 36 and the on-ramp from MO-759 (Figure 6) 
is nearing capacity in 2040 and is showing occasional 
backups onto the on-ramp. Therefore, the signal at US 
Route 36 and I-229 required editing of timings for the 
eastbound through movement to have more time. 
Travel Times. VISSIM travel times were evaluated using 
the travel time metric to pull travel times from the 
routes of interest noted in Tables 17 and 18. The trav-
el times were evaluated to the existing Google Maps 
expected times for the same peak hours. The Google 
times are evaluated to the nearest minute. The trav-
el time comparisons are within expected ranges and 
showed similar travel times to the No-Build 2040 
metrics.
7.0 Reasonable Alternatives
The I-229 Reasonable Alternatives were analyzed to 
determine areas of concern on the roadway network in 
terms of queuing and congestion for the AM and PM 
peak hours. Through VISSIM analysis, the Reasonable 
Alternatives 2040 roadway shows no signifi cant queu-
ing or delay at any signalized locations. 
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Location

AM Peak PM Peak
Volumes

GEH
Volumes

GEH
Forecast VISSIM Forecast VISSIM

1: NB I-229 221 221 0 133 135 0.17

4: NB I-229 on-ramp 6th St 455 455 0 593 590 0.12

43: EB Hwy 36 598 598 0 870 868 0.07

54: EB Hwy 36 on-ramp from 9th St 74 73 0.12 99 98 0.1

65: WB Hwy 36 on-ramp from 9th St 220 224 0.27 276 280 0.24

68: WB Hwy 36 639 636 0.12 1230 1225 0.14

69: NB Hwy 759 335 334 0.05 639 637 0.08

84: SB Hwy 759 42 41 0.16 44 44 0

Table 13
Reasonable Alternatives: 
2040 Volume Analysis - GEH

Figure 6
Reasonable Alternatives: 2040 Queueing
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Location

VISSIM
Speed (mph)

AM PM

1: NB I-229 70.49 70.38

2: NB I-229 oĳ -ramp Lake 0.00 0.00

3: NB I-229 55.66 55.50

4: NB I-229 on-ramp 6th St 54.66 54.36

5: NB I-229 North of Oak St 54.15 54.03

6: NB I-229 oĳ -ramp to US 36 38.73 37.77

7: NB I-229 at US 36 55.26 55.16

22: SB I-229 69.09 69.05

23: SB I-229 on-ramp at Lake Blvd 0.00 0.00

24: SB I-229 at Railroad 55.22 55.15

25: SB I-229 oĳ -ramp Atchison St 38.86 37.49

26: SB I-229 at Oak St 51.39 50.54

27: SB I-229 on-ramp from Hwy 36 N/A N/A

28: SB I-229 at US 36 54.37 54.35

29: SB I-229 on-ramp Hwy 36 27.93 27.73

43: EB Hwy 36 53.91 53.12

44: WB Hwy 36 oĳ -ramp to Hwy 759 34.60 34.35

45: EB Hwy 36 49.27 44.58

46: EB Hwy 36 on-ramp from Hwy 759 33.30 31.96

47: EB Hwy 36 32.52 23.37

48: SB I-229 on-ramp from Hwy 36 16.96 16.32

49: EB Hwy 36 24.38 25.87

50: NB I-229 left turn to WB Hwy 36 16.56 16.57

51: NB I-229 right turn to EB Hwy 36 13.62 13.69

52: EB Hwy 36 44.66 42.27

53: EB Hwy 36 47.74 43.77

54: EB Hwy 36 on-ramp from 9th St 28.13 27.96

55: EB Hwy 36 46.16 41.73

56: EB Hwy 36 oĳ -ramp to 10th St 20.99 20.97

57: EB Hwy 36 52.13 50.13

58: WB Hwy 36 52.88 52.75

59: NB Hwy 759 on-ramp to Hwy 36 33.37 33.48

Table 14
Reasonable Alternatives: 
2040 VISSIM Results: Speeds

Location

VISSIM
Speed (mph)

AM PM

60: WB Hwy 36 50.25 50.08

61: WB Hwy 36 oĳ -ramp to Hwy 759 28.93 28.46

62: WB Hwy 36 41.46 41.30

63: WB Hwy 36 left turn to SB I-229 12.93 12.64

64: WB Hwy 36 42.53 37.92

65: WB Hwy 36 on-ramp from 9th St 28.26 28.26

66: WB Hwy 36 54.57 53.69

67: WB Hwy 36 oĳ -ramp to 10th St 27.71 27.31

68: WB Hwy 36 55.59 54.69

69: NB Hwy 759 31.80 28.84

70: NB Hwy 759 oĳ -ramp to EB US 36 12.92 12.67

71: NB Hwy 759 34.60 33.38

72: Hwy 36 oĳ -ramp to SB Hwy 759 LT 18.34 17.85

73: Hwy 36 oĳ -ramp to NB Hwy 759 RT 31.48 30.27

74: NB Hwy 759 42.22 41.92

75: NB Hwy 759 oĳ -ramp to WB US 36 
Lt 13.65 13.37

76: NB Hwy 759 41.41 40.27

77: SB Hwy 759 29.03 27.09

78: SB Hwy 759 28.48 25.79

79: SB Hwy 759 on-ramp from WB US 
36 Rt 12.80 12.56

80: NB Hwy 759 on-ramp from WB US 
36 Lt 11.96 12.08

81: SB Hwy 759 oĳ -ramp to WB US 36 
Rt 13.09 13.18

82: SB I-229 oĳ -ramp to WB US 36 0.00 0.00

83: SB I-229 oĳ -ramp to SB Hwy 759 0.00 0.00

84: SB Hwy 759 36.87 36.01
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Signalized 
Intersections Movement

AM Peak AM Peak

Volume

Queue Length Delay
Volume

Queue Length Delay
Max (ft) Avg (ft) (sec) Max (ft) Avg (ft) (sec)

WBR 0 221 34 0 0 283 63 0

WBT 104 221 34 29.27 88 283 63 45.36

NBR 0 0 0 0 0 0 0 0

EBL 288 156 13 19.08 463 441 57 33.06

WBT 345 156 13 5.57 608 441 57 8.64

EBT 489 298 28 23.63 802 551 116 37.54

Total 1226 - - 17.96 1961 - - 27.87

SBT 206 139 8 8.06 303 178 14 10.21

SBL 0 139 8 0 0 178 14 0

NBT 159 137 6 8.24 303 182 13 10.25

NBR 175 86 0 0.77 334 127 3 1.98

WBL 85 174 8 14.57 119 249 13 15.75

WBR 106 74 0 0.38 158 163 1 0.97

Total 731 - - 6 1217 - - 7.3

EBR 122 73 0 0.4 212 91 0 0.7

EBL 9 62 2 26.97 17 116 4 30.87

SBT 84 109 5 8.18 91 134 8 11.44

SBR 69 109 5 7.76 77 134 8 10.03

NBT 227 141 10 5.35 390 204 19 6.56

NBL 36 141 10 16.16 70 204 19 17.22

Total 547 - - 6.05 857 - - 7.29

Table 15
Reasonable Alternatives
2040 VISSIM Results - Signal Nodes

Location

Queue Length
AM PM

Max (ft.) Avg (ft.) Max (ft.) Avg (ft.)

NBR I-229 to US 36 218 30 280 59

EBT US 36 @ I-229 Interchange 296 27 549 114

NB MO-759 into the Roundabout 156 8 261 27

Table 16
Reasonable Alternatives - 2040 VISSIM Results: Queues of Interest
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Location

AM Peak

Travel Time (sec) Travel Time 
(min:sec) Distance Google

1: NB I-229 to EB US 36 118 01:58 1.51 3:00

2: WB US 36 to SB I-229 140 02:20 1.54 3:00

3: WB US 36 to WB US 36 53 00:53 0.71 2:00

4: EB US 36 to SB I-229 113 01:53 1.37 2:00

5: NB I-229 to WB US 36 129 02:09 1.42 3:00

6: EB US 36 to EB US 36 79 01:19 0.74 2:00

Table 17
Reasonable Alternatives - 
2040 VISSIM Results: Travel Times AM Peak

Location

AM Peak

Travel Time (sec) Travel Time 
(min:sec) Distance Google

1: NB I-229 to EB US 36 127 02:07 1.51 3:00

2: WB US 36 to SB I-229 154 02:34 1.54 3:00

3: WB US 36 to WB US 36 57 00:57 0.71 2:00

4: EB US 36 to SB I-229 126 02:06 1.37 2:00

5: NB I-229 to WB US 36 146 02:26 1.42 3:00

6: EB US 36 to EB US 36 96 01:36 0.74 2:00

Table 18
Reasonable Alternatives - 
2040 VISSIM Results: Travel Times PM Peak
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Technical Memorandum 5

TraĴ  c Safety Analysis
The purpose of this technical memorandum is to 
document the safety analysis performed for the I-229 
Environmental Assessment (EA) in St. Joseph, MO in-
cluding an evaluation of the existing crash trends/rates 
and completing a predictive safety analysis for each of 
the Reasonable Alternatives. 
When the crash data was obtained for this project, 
MoDOT only had crash records through 2021 in the 
MoDOT Transportation Management System (TMS). 
Crash data for 2022 was not complete at the time of 
analysis. For this reason, the most recent crash data 
used was 2021. 
1.0 Existing Crash Rates
To help better understand each Reasonable Alterna-
tive’s impact on traĴ  c safety, existing crash rates for 
the I-229 corridor were analyzed. To obtain the 5-year 
crash rate per 100 million vehicle miles traveled (HM-
VMT), MoDOT’s TMS system was used. This system 
allows for a rate to be obtained for specifi c routes as 
well as rates for similar facility types (i.e., interstates) by 
county, district, and state. Table 1 shows the compari-
son of the I-229 5-year crash rate with similar facilities.
As the numbers indicate, I-229 southbound (SB) has 
a higher crash rate than similar facilities in Missou-
ri while northbound (NB) is at or slightly below the 

averages. It should be noted, the average annual daily 
traĴ  c (AADT) on I-229 in both directions is low which, 
although there are few crashes, translates to a higher 
than expected crash rate. 
2.0 Existing Crash Trends
To gain an understanding of the existing crash trends, 
crash information was obtained from TMS for 2017-
2021 for the interstate and local connector routes 
within the Study Area. 
2.1 I-229 Existing Crash Data
To determine if there were any concentrations of 
crashes along I-229, a heat map was created using 
the MoDOT TMS system. The heat map only portrays 
concentrations of crashes with no regard to AADT. The 
results have been graphically depicted in Figure 1 and 
show concentrations of crashes near the ramps.
I-229 crash data by severity and year is shown in Table 
2. Approximately 27% or more of the crashes involve 
injuries, which is higher than the statewide interstate 
injury average, at 22%. 
In addition to analysis by severity type, an analysis of 
the types of crashes occurring on the interstate was 
performed. Table 3 shows the crash types present on 
the interstate during the fi ve-year period analyzed.

Facility Type 5-Year Rate (per HMVMT*)
Statewide Interstate 119

District Wide Interstate 67

County Wide Interstate 105

I-229 SB 163

I-229 NB 77

*Note: HMVMT - Crashes per Hundred Million Vehicle Miles of Travel
Source: MoDOT TMS, 08/30/2022.

Table 1
Existing Crash Rate Comparisons
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Year Fatal Serious Injury Minor Injury Property Damage Only Total
2017 0 0 5 23 28

2018 0 1 6 22 29

2019 1 0 6 20 27

2020 0 2 11 21 34

2021 1 2 3 14 19

Total 1 5 31 100 137

Source: MoDOT TMS, 08/30/2022.

Table 2
Number of Existing Crashes by Severity on I-229 (US 59 to US 36)

Figure 1
High Concentrations of TraĴ  c Crashes on I-229

Source: MoDOT TMS, 08/30/2022. 
Data Date Range: 2017 - 2021.

US 36 Ramps

Stockyards Blvd. Ramps

Edmonds/Charles St. Ramps



Page | 93I-229 Environmental Assessment | Technical Memoranda

The highest crash type is ‘out of control’ and it makes 
up approximately 39% of the crashes on the interstate. 
This is a higher proportion of the crashes than on other 
interstates within Missouri. 
2.2 Local Road Existing Crash Data
To gain an understanding of the crashes existing on the 
local roadway system, TMS heat maps were obtained 
for downtown St. Joseph, MO within the I-229 Study 
Area (Figure 2). The heat maps show concentrations 
of crashes along US Route 36 and along 9th and 10th 
Streets. Limited to no clustering of crashes are found 
on other arterial streets, such as 4th and 6th Streets.
Figure 3 presents that same information in a slightly 
diĳ erent manner. This fi gure shows crash location and 
severity for all the arterials in the Study Area. Green 
represents property damage only crashes, yellow are 
injury crashes and red are fatal crashes.

It should be noted that this is from the MoDOT crash 
database and may not include all crashes on the local 
roadways. 
In addition, the crash severities (Table 4) and types 
(Table 5) were summarized for the Study Area. The top 
types of crashes are consistent with what the statewide 
local roadway types experience. There is a diĳ erence in 
the distribution of these crashes, with a higher percent-
age of the crashes occurring within the following areas: 
right angle, rear end, out of control, passing, left turn 
right angle collision, and parking or parked car. 

Crash Type Total Crashes
Animal Not Deer / Dog / Farm Animal 0

Avoiding 0

Changing Lane 6

Deer 0

Dog 0

Fixed Object 1

Head On 1

Jackknife 0

Other 8

Out of Control 53

Parking or Parked Car 0

Passing 24

Pedestrian 0

Rear End 43

Sideswipe 0

U-Turn 0

Total 136
Source: MoDOT TMS, 08/30/2022.
Data Date Range: 2017 - 2021.

Table 3
Crashes by Type on I-229 (US 59 to US 36)
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Figure 2
High Concentrations of TraĴ  c Crashes 
oĳ  of I-229

Source: MoDOT TMS, 08/30/2022.
Data Date Range: 2017 - 2021.
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Figure 3
Location and Severity of TraĴ  c Crashes 
on Local Streets in I-229 Study Area

Source: MoDOT TMS, 08/30/2022.
Data Date Range: 2017 - 2021.

Legend Fatal Crash
Serious Injury

Minor Injury
PDO
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Year Fatal Disabling Injury Minor Injury Property Damage Only Total
2017 0 2 13 50 65

2018 0 1 22 50 73

2019 0 1 24 71 96

2020 0 1 19 41 61

2021 0 1 14 39 54

Total 0 6 92 251 349

Source: MoDOT TMS, 08/30/2022.

Table 4
Number of Existing Crashes by Severity on Local Roads in I-229 Study Area

Crash Type Total Crashes
Backing 0

Changing Lane 2

Dual Lefts Collide 1

Fixed Object 2

Head On 6

Left Turn 21

Left Turn Right Angle Collision 37

Other 3

Out of Control 63

Parking or Parked Car 32

Passing 31

Pedalcycle 2

Pedestrian 0

Rear End 64

Right Angle 75

Right Turn 4

Right Turn Right Angle Collision 5

Sideswipe 1

U-Turn 0

Total 349

Source: MoDOT TMS, 08/30/2022.
Data Date Range: 2017 - 2021.

Table 5
Number of Crashes by Type on Local Roads in I-229 Study Area
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3.0 Future Predictive Crash Analysis
Utilizing IHSDM-HSM Predictive Method 2018 
Release version 14.1.0 and applying the February 2018 
Missouri Specifi c HSM Calibration factors, future 
crashes were established for the following Reasonable 
Alternatives:
• No-Build
• A - Main Street Corridor
• B - 2nd Street Corridor
• C - Railroad Tracks East Corridor
• D - Existing Corridor
Future traĴ  c volumes applied to the models were 
obtained from traĴ  c counts collected as part of this 
study, existing data found in the MoDOT count map, 
and assumptions based upon surrounding data. Road-
way input data was gathered from the MoDOT ARAN 
(MoDOT’s automatic road analyzer) data, Google 
Earth, as-built plans, and from the Reasonable Alter-
natives developed. Using IHSDM allows for analysis 
of one-way streets and roundabouts, which are not 
currently in the Highway Safety Manual. 
To allow for equal comparison of each of the alterna-
tives, any roadway that was altered in an alternative 
was included in its existing condition roadway. Road-
side characteristics remain consistent with existing 
conditions with the future growth volume for all other 
alternatives. All table outputs from the IHSDM models 
can be provided upon request. 
Table 6 shows a comparison of the total expected 
crashes for No-Build and each of the four build alter-
natives. The table shows that there is relatively minor 
diĳ erences in predicted crashes between the No-Build 
alternative and each of the Reasonable Alternatives. As 
the spread of data is this close, these measures should 
be used with caution when determining a preferred 
alternative. In other words, even though the analysis 
shows some alternatives faring slightly better than oth-
ers, all four Reasonable Alternatives are relatively the 
same and not distinct from the No-Build alternative. 

3.1 No-Build Alternative
The No-Build analysis required volumes on I-229 to 
exit from the interstate facility going southbound at 
Highland Drive and going northbound at US Route 
36 and taking the 9th/10th Street exit. Volumes and 
volume distributions are shown in the traĴ  c technical 
memorandum (Tech Memorandum 4). Results indi-
cate with volume growth, increase in volumes on local 
roadways, and MoDOT-applied calibration factors that 
233 crashes can be expected for the entire analyzed 
area per year. 
3.2 Alt A - Main Street Corridor
The Alternative A analysis included new traĴ  c signals 
at Stockyards Boulevard/4th Street, Charles Street 
and Francis Street. In addition, I-229 traĴ  c would be 
diverted down existing Main Street from Francis Street 
to US 59. Results indicate with volume growth, in-
crease in volumes on local roadways, and MoDOT-ap-
plied calibration factors that 232 crashes (0.43% 
reduction from the No-Build) can be expected for the 
entire analyzed area per year. 
3.3 Alt B - 2nd Street Corridor
Alternative B places signalized intersections at the 
Stockyards Boulevard/4th Street and the 2nd Street/
Felix Street intersections. No additional city streets 
would be used for this alternative. Results indicate with 
volume growth, increase in volumes on local roadways, 
and MoDOT-applied calibration factors that 232 
crashes (0.43% reduction from the No-Build) can be 
expected for the entire analyzed area per year. 
3.4 Alt C - Railraod Tracks East Corridor
Alternative C places signalized intersections at the 
Stockyards Boulevard/4th Street and Charles Street/
Edmonds Street Street intersections. No additional city 
streets would be used for this alternative. Results indi-
cate with volume growth, increase in volumes on local 
roadways, and MoDOT-applied calibration factors that 
235 crashes (0.86% increase from the No-Build) can 
be expected for the entire analyzed area per year. 
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3.5 Alt D - Existing Corridor 
Alternative D places one signalized intersections at 
the Stockyards Boulevard/4th Street intersection. No 
additional city streets would be used for this alternative. 
Results indicate with volume growth, increase in vol-
umes on local roadways, and MoDOT-applied calibra-
tion factors that 234 crashes (0.43% increase from the 
No-Build) can be expected for the entire analyzed area 
per year. 
4.0 Supplementary Analysis
In addition to analyzing existing I-229 and the local 
arterials in the Study Area, two additional crash analyses 
were performed to better understand the possible traf-
fi c safety implications of the Reasonable Alternatives. 
4.1 Segment of I-29
In addition to performing the IHSDM, an analysis was 
performed on a segment of I-29 north of US Route 
36 with the added total volume of traĴ  c assumed to 
divert from I-229. Under the assumption that some 
of the Reasonable Alternatives will result in shifting 
traĴ  c from I-229 to the US Route 36/I-29 corridor, 
it was important to understand if that shift would result 
in a signifi cant increase in crashes along the US Route 
36/I-29 corridor. Under this scenario, the results (Table 
7) indicate an additional 0.4 crashes per year, or one 
additional crash every two years. 
4.2 I-29 / I-229 / US 71 Interchange
The interchange located north of St. Joseph, MO has 
left on-ramps and the shifting from I-229 to I-29 
raised a concern that this could create an additional 
crash risk based on the existing geometrics of this inter-
change. The increase in volume was noted as a concern 

for MoDOT. To evaluate the safety change due to the 
increased volumes, the left on-ramp was evaluated with 
existing traĴ  c and then with existing plus the traĴ  c 
destined for I-229 northbound that was assumed to 
transition oĳ  of I-229 onto I-29. Table 8 shows that 
the increase in traĴ  c from the volume headed to I-229 
results in an additional 0.1 crashes per year or, more 
correctly, one additional crash every 10 years. Table 9
shows an additional 1.4 crashes per year on US Route 
36/I-29.
5.0 Conclusions
Overall, the existing safety of the I-229 corridor in the 
Study Area has a high crash rate due to a low total vol-
ume of vehicles relative to the number of crashes. Each 
of the Reasonable Alternatives evaluated would result 
in a negligible change in the overall number of crashes 
in the Study Area. Changing travel patterns away from 
I-229 to US Route 36 and I-29 also does not result in a 
signifi cant change in the crash rates for those facilities.

Reasonable Alternative Total Annual Estimated Crashes Percent Change from No-Build
No-Build 233 --

Alt A: Main Street Corridor 232 (.43%)

Alt B: 2nd Street Corridor 232 (.43%)

Alt C: Railroad Tracks East Corridor 235 0.86%

Alt D: Existing Corridor 234 0.43%

Source: IHSDM Analysis by Burns & McDonald

Table 6
Number of Estimated Annual Crashes for each Reasonable Alternative
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Scenario Fatal & Injury* PDO TOTAL
No-Build: With I-229 Connection 0.4 0.7 1.1

Remove I-229 Connection 0.6 0.9 1.5

Net Annual Change 0.2 0.2 0.4

*Note: Data represents the total additional crashes per year due to the diversion to I-29.
Source: IHSDM Analysis by Burns & McDonald

Table 7
Number of Estimated Crash Impacts of Diverting I-229 TraĴ  c to I-29

Scenario Fatal & Injury* PDO TOTAL
Existing Ramp TraĴ  c 0.7 1.4 2.1

Existing Ramp TraĴ  c + I-229 TraĴ  c 0.8 1.4 2.2

Net Annual Change 0.1 0.0 0.1

*Note: Data represents the total additional crashes per year due to the diversion to I-29.
Source: IHSDM Analysis by Burns & McDonald

Table 8
Number of Estimated Crash Impacts of Diverting I-229 TraĴ  c on I-29/I-229/US 71 Interchange

Scenario Fatal & Injury* PDO TOTAL
Existing Ramp TraĴ  c 3.8 8.3 12.1

Existing Ramp TraĴ  c + I-229 TraĴ  c 4.2 9.3 13.5

Net Annual Change 0.4 1.0 1.4

*Note: Data represents the total additional crashes per year due to the diversion to I-29.
Source: IHSDM Analysis by Burns & McDonald

Table 9
Number of Estimated Crash Impacts of Diverting I-229 TraĴ  c on I-29/US 36 Interchange
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Technical Memorandum 6

Interstate De-designation
1.0 Background
The Missouri Department of Transportation (MoDOT) 
is interested in removing the interstate designation for 
I-229 in St. Joseph, MO from the I-29/I-229 inter-
change on the north to the I-29/I-229 interchange to 
the south (see Figure 1). The interstate is 15 miles in 
length and travels through downtown St. Joseph. It is a 
bypass of I-29 and is largely duplicative of I-29. 
MoDOT is currently conducting an Environmental 
Assessment (NEPA) for 1.1 miles of I-229 in down-
town St. Joseph that is comprised almost entirely by 
a double-decker interstate bridge. The bridge needs a 
major rehabilitation estimated to cost approximately 
$50 million. Before making that investment, MoDOT is 
using the NEPA decision-making process to make sure 
a rehabilitation is the best use of taxpayer dollars or, if 
not, is there a better improvement strategy that meets 
the needs of the project. 
The fi nal NEPA decision’s recommended preferred 
alternative includes the removal of the double-decker 
structure and replacing the bridge with a non-interstate 
principal arterial. The rest of I-229 north and south of 
the double-decker segment would remain as a 4-lane 
divided limited access freeway. With that fi nal decision, 
MoDOT will need to request the de-designation of at 
least the northern portion of I-229 from US Route 36 
to I-29. However, MoDOT’s preference would be to 
request de-designating I-229 in its entirety. 
2.0 Justifi cations
The following justifi cations for the de-designation of 
I-229 include:
• TraĴ  c Volumes. I-229 is the least traveled inter-

state in Missouri, serving 3,000 – 19,000 vehi-
cles per day as of 2020. The bulk of the interstate 

serves traĴ  c toward the lower end of that spec-
trum. ADTs approaching 19,000 only occur on or 
near the double-decker bridge through downtown 
St. Joseph. I-229, especially the segment through 
downtown, primarily serves local traĴ  c movements 
with limited regional traĴ  c movements.

• Major TraĴ  c Generator. I-229 does not serve a 
“major highway traĴ  c generator” such as an ur-
banized area with a population over 100,000 or a 
similar major concentrated land use activity that 
produces and attracts long-distance Interstate and 
statewide travel of persons and goods. I-229 does 
provide connectivity to the Stockyards Industri-
al District, including several hundred truck trips 
per day, which is located on the south side of the 
downtown area. Conversations with the owners of 
several of those businesses have indicated that an 
interstate is not required for their business oper-
ations as long as they can still access I-29 from 
either the north or south or along US Route 36 to 
the east.

• Economic Growth. The original justifi cation for the 
construction of I-229, which was built in the late 
1970s and early 1980s, was to revive St. Joseph’s 
downtown which had been seeing its businesses 
migrate to sites along the Belt Highway about two 
miles east of downtown near I-29. I-29 initially 
had been designed to bypass developed areas of 
St. Joseph, but its construction spurred develop-
ment near the interstate on the city’s east side. The 
thought being that if traĴ  c could more quickly ac-
cess the downtown, the outward fl ow of residences 
and businesses would be slowed, blighted neighbor-
hoods could be replaced by the interstate, and the 
downtown could regain its former prominence. The 
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Figure 1
Proposed De-Designation of I-229
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success of I-229 achieving this is dubious and as with 
many urban interstates across the nation it has been 
viewed as a villain to the downtown as much as, if not 
more than, a lifeline to the downtown. 

3.0 Anticipated Impacts
It is expected that if the double-decker is replaced with a 
new 4-lane non-interstate arterial most passenger vehi-
cles that use the existing facility will continue to use the 
new facility resulting in minimal impacts to the Interstate 
System. However, it is expected that some of the freight 
movements will move to the US Route 36 corridor be-
tween I-229 and I-29 and to the I-29 corridor between 
US Route 36 and I-229 north of St. Joseph. The in-
creased freight volumes along those corridors are esti-
mated to be 1500 vehicles per day in 2040. Impacts to 
capacity and safety due to the increased freight volumes 
along I-29 have been determined to be minimal. Along 
the US Route 36 corridor, impacts have been deter-
mined to be minimal with the exception of an operational 
concern just east of the Kansas State Line at the weave 
on US Route 36 and the on-ramp from Stockyards 
Expressway (MO 759). This area is nearing capacity and 
the model shows occasional backups onto the on-ramp.
3.1 Impacts to the National Network
Besides changes to route marking detailed below and 
potential minor adjustments to the route alignment 
through downtown St. Joseph there are no anticipated 
impacts to the National Network. All of the Reasonable 
Alternatives envision at least a principal arterial through-
out the corridor. Should a portion of the route be reclas-
sifi ed to a minor arterial or less, by rule, the segment will 
be removed from the National Network. 
3.2 Funding Impacts
In terms of federal matching dollars, interstate mainte-
nance is matched at 90% vs 80% for non-interstate. 
De-designation of this piece of interstate will not impact 
the amount of money MoDOT receives from the fed-
eral government. However, MoDOT will have to match 
more money in order to receive its share of federal funds 
which has been a concern from some of the local stake-
holders. MoDOT will realize a savings if they no longer 
have to support the high costs of maintaining the dou-
ble-decker bridge.

3.3 Repayment/Relinquishment Impacts
If the double-decker structure is removed the existing 
interstate right-of-way no longer needed for roadway 
use by MoDOT or the City will be “disposed” in accor-
dance with applicable procedures in 23 CFR 620.203. 
The Federal share of the proceeds from the sale of the 
property will be used for other projects within the State 
eligible for funding under Title 23 of the U.S. Code. 
(See 23 CFR 710.403(e)). For those sections of I-229 
beyond the double-decker, since MoDOT will continue 
to use it as a highway and does not plan to change the 
access or right-of-way there are no repayment/relin-
quishment impacts.
3.4 Human, Natural, Environmental Impacts
Since de-designating an interstate requires a “Fed-
eral Action” the potential environmental impacts of 
that action must be incorporated into the NEPA deci-
sion-making process. Chapter 5 of the Environmental 
Assessment details the potential environmental impacts 
and benefi ts of de-designating I-229. Besides the 
environmental impacts associated with replacing the 
existing double-decker bridge with one of the reaonable 
alternatives, the act of de-designating I-229 alone does 
not create any adverse human, natural or other environ-
mental impacts. 
3.5 Proposed Route Numbering
De-designation will require a change in route marking 
and coordination with the American Association of State 
Highway and Transportation OĴ  cial’s (AASHTO’s) Spe-
cial Committee on Route Numbering on the proposed 
route numbering that would result from the de-designa-
tion. AASHTO requires as part of the submittal the ap-
proval of the FHWA Administrator in Washington, DC. 
The AASHTO Special Committee on Route Numbering 
meets twice a year, typically once around October and 
once around April/May and applications need to be sent 
is at least a month in advance.
It is proposed the route numbering of I-229 should 
become US Route 71 and the route numbering of US 
Route 71 along I-29 from I-229 north of St. Joseph to 
I-229 south of St. Joseph should be removed. A US 
route designation is appropriate for this type of facili-
ty given the expected ADT volumes, its importance as 
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a direct connection to downtown St. 
Joseph and the Stockyards Industri-
al District, and because it meets the 
design standards for inclusion in the US 
numbered system. In order to use a US 
route designation the route should form 
continuity between two or more states 
therefore a US route located wholly in 
one State is not allowed. This necessi-
tates the use of an existing US facility in 
the area if it is desired that I-229 carry 
that designation. Other US facilities in 
the area include US Route 59 and US 
Route 169. However, these routes are 
problematic because they do not directly 
connect at either end of I-229 where as 
US Route 71 does. In addition, US Route 
59 and US Route 169 are important 
connections in their own right whereas 
US Route 71 simply runs congruent with 
I-29 through St. Joseph. In other words, 
it makes sense to move the US 71 oĳ  of 
I-29 to I-229.
Alternative route numbering to a US 
route designation include state route 
designations of which there are many 
available numbers. MO-229 is one 
such available state route number which 
provides continuity with the previous 
designation of I-229. This is primarily a 
north-south route so it is suggested the 
route be labeled with an odd number. In 
addition, it is a circumferential route of 
I-29 and US Route 71 which suggests 
the route be labeled with a suĴ  x of 
either 29 or 71. According to interstate 
route numbering guidelines circumfer-
ential routes should have a prefi x of 2, 
4, or 6, which could be applied here. 
Prefi xes of 1, 3 and 5 are reserved for 
spur routes according to interstate route 
numbering guidelines, however, no men-
tion is made of a prefi x with 7, which is 

A Simplifi ed Step-by-Step Description of the Process for 
Removing Segments from the Interstate Highway System
Interstate Withdrawal Procedures
1. The State Department of Transportation(s) (State DOT) evalu-

ates the merits of the proposed withdrawal based on the Federal 
Highway Administration’s Q&A guidance, http://www.ǘ wa.dot.
gov/planning/national_highway_system/interstate_highway_sys-
tem/withdrawalqa.cfm.

2. The State DOT then submits a withdrawal proposal documenting 
the merits of the removal, based on the requirements found in 
the 23 CFR 470 and the Q&A guidance to their FHWA Feder-
al-Aid Division OĴ  ce. The submission should include: 

a. The proposed revision (e.g., limits and location).
b. An assessment describing the anticipated eĳ ect on the Inter-

state System, the planned use of the segment after withdrawal, 
any associated repayment/relinquishment implications, and 
documentation of coordination with the Metropolitan Planning 
Organization (MPO) and aĳ ected local entities.

c. A withdrawal constitutes a Federal action which requires a Na-
tional Environmental Policy Act (NEPA) assessment.

d. A withdrawal may lead to the deletion of the segment from 
the National Network (23 CFR 658.11) and will need to be 
published in the Federal Register as a Notice of Proposed 
Rulemaking (NPRM).

3. The FHWA Division OĴ  ce submits the proposal along with their 
recommendation to FHWA OĴ  ce of Planning, Environment, 
and Realty (HEP).

4. FHWA HEP, reviews and processes the proposal. FHWA 
responds to the State DOT with a formal decision from the 
Administrator. 

Interstate Numbering Procedures
1. The State DOT coordinates with the American Association 

of State Highway and Transportation OĴ  cial’s (AASHTO’s) 
Special Committee on Route Numbering on the proposed route 
numbering that would result from the withdrawal. 

2. AASHTO makes a recommendation on the feasibility of the 
proposed numbering and coordinates with FHWA on the pro-
posed numbering. 

3. The FHWA Administrator approves all route numbering chang-
es. Upon completion of the withdrawal action, the FHWA 
Administrator will notify AASHTO of his/her decision.
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commonly used around the state including on circumfer-
ential routes and so may be an option here as well.
Additional information about changes to route numbering 
can be found in Category 943 of MoDOT’s Engineering 
Policy Guide.
Public Outreach
Public outreach and stakeholder meetings were not only 
used to inform, but more importantly to solicit input from 
the public and stakeholders on what they wanted the fu-
ture of St. Joseph and the Study Area to look like. As part 
of that outreach, the project team frequently 
asked the participants how important main-
taining the existing facility as an interstate 
was to them. Most responses were that the 
interstate designation was not important to 
either personal or commercial travel. 
Specifi c resources and dis-
cussions were also included 
at the three in-person public 
meetings and on the project 
website. Just one example is 
provided in the call-out box 
to the right. At the Location 
Public Hearing a station spe-
cifi cally dealing with inter-
state de-designation will be 
provided. The Location Public 
Hearing will be held following 
publication of this Environ-
mental Assessment. 
For more information regard-
ing public outreach activities 
refer to Technical Memoranda 
15 - Public Meetings and 16- 
Stakeholder Engagement.
Coordination with Af-
fected Governmental 
Entities
MoDOT has already coor-
dinated with several local 
governmental entities includ-
ing the City of St. Joseph, the 

St. Joseph Mayor’s OĴ  ce, the St. Joseph City Council, 
and the St. Joseph Area Transportation Study Organi-
zation (SJATSO). Additional coordination and letters of 
support, as required, will be solicited as MoDOT formally 
submits the request for de-designation to FHWA. The 
study team does not currently know about any formalized 
opposition to the de-designation process and expects 
support from the aĳ ected governmental entities. 

Public Input
The public, including community stakehoders, were informed about 
the potential for de-designating I-229 and encouraged to provide 
feedback. The graphic below depicts just one fl yer developed to 
ensure the public knew about the potential decision. 
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Technical Memorandum 7

Business Inventory
1.0 Introduction
This technical memorandum provides an inventory of 
the businesses located within the I-229 Study Area 
that may be aĳ ected by decisions regarding the future 
of the double-decker bridge. The Study Area extends 
from US Route 36 to the south, US Route 59 to the 
north, the Missouri River to the west, and approxi-
mately 10th Street to the east. This discussion begins 
with an overview of the St. Joseph region’s economy, 
followed by a description of the region’s diverse and 
innovative range of business clusters, which play a 
crucial role in the area’s economic success. The section 
concludes by identifying the major businesses located 
within the Study Area.
2.0 The St. Joseph Economy
According to the U.S. Census Bureau, St. Joseph, 
Missouri’s population was 72,473 in 2020, falling six 
percent from 76,780 in 2010. The city ranks as the 
eighth-largest city in Missouri in terms of population.1

St. Joseph has a healthy and growing economy with a 
thriving business climate, which has resulted in the city 
receiving national accolades and awards in recent years. 
For example, the city was named the seventh fast-
est-growing economy in the nation in 2013, as report-
ed by the Conference of Mayors. In 2014, St. Joseph 
was ranked as one of the top U.S. cities in Area Devel-
opment magazine, being named one of its “Leading Lo-
cations,” “Leading Small Cities,” and “Leading Midwest 
Cities.” Forbes magazine ranked St. Joseph fourth on 
its list of America’s Strongest Farming and Agribusiness 
Regions in 2015. NewGeography.com recently listed 
St. Joseph as one of the “Best Cities for Job Growth.”2

1. U.S. Dicennial Census, “Census of Population and Housing,” 2010 & 2020.
2. http://www.newgeography.com/content/005244-small-cities-rankings-
2016-best-cities-job-growth

Data released in January 2019 by the Missouri De-
partment of Economic Development illustrate the St. 
Joseph region’s economic vitality. The Missouri Depart-
ment of Economic Development’s November 2018 job 
report showed that St. Joseph’s civilian labor force and 
total employment grew 1.6 percent and 2.1 percent, 
respectively, from November 2017, which were higher 
increases than the U.S. and all other Missouri cities. St. 
Joseph’s unemployment rate in the November 2018 
report was 2.7 percent, which is lower than the U.S. 
rate (3.7 percent), the Missouri rate (3.1 percent), and 
several cities in Missouri, including St. Louis (3.3 per-
cent), Kansas City (3.2 percent), and Cape Girardeau 
(2.9 percent). The November report also showed that 
St. Joseph’s average hourly wage of $22.20 only fell 
behind St. Louis and Kansas City. Cities in Missouri with 
average hourly wages less than St. Joseph were Cape 
Girardeau ($21.93), Springfi eld ($21.76), Jeĳ erson City 
($21.25), Columbia ($20.86), and Joplin ($19.74).3

Several factors account for the strength of St. Joseph’s 
economy. One factor is the region’s diversifi ed em-
ployment base. As shown in Figure 1, four industries 
employ more than 10 percent of the workforce in St. 
Joseph. These industries include education & health-
care (23.1 percent), manufacturing (20.7 percent), 
retail trade (11.1 percent), and arts & entertainment 
(10.2 percent). Table 1 identifi es the largest employ-
ers in St. Joseph, several of which provide products or 
services within the largest industries. With a diversifi ed 
employment base, the St. Joseph region is better able 
to withstand economic downturns. 

3. https://www.missourieconomy.org/pdfs/industry_nov18.pdf
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A second factor is St. Joseph’s prime location in the 
Midwest, which puts businesses within 500 miles of 44 
percent of total U.S. manufacturing establishments.1

The city is a 35-minute drive from Kansas City Inter-
national Airport and a 50-minute drive from downtown 
Kansas City. St. Joseph boasts convenient access to 
major interstates and highways, with Interstate 29, a 
major north-south interstate, and U.S. Highway 36, 
northern Missouri’s primary east-west thoroughfare, 
running through the city. Interstates 435, 35, and 70 
are located within 30 to 45 minutes of St. Joseph and 
provide connections to other interstates and major 
cities such as San Antonio, Dallas, Kansas City, Minne-
apolis, Denver, St. Louis, Indianapolis, and Columbus. 
The city also oĳ ers a multi-modal port with both rail 
and barge access, giving businesses in the area addi-
tional transport options. St. Joseph’s central location 
and multi-dimensional transportation resources have 
contributed to the city’s ranking as the third largest 
exporter in Missouri, behind St. Louis and Kansas City.
Lastly, the St. Joseph economy benefi ts from a skilled 
and educated workforce. According to the St. Joseph 
1. http://choosesaintjoseph.com/business-clusters/logistics-warehousing/

Economic Development Partnership, 88 percent of 
adults in the St. Joseph area have a high school educa-
tion or have continued with further educational train-
ing. Additionally, the city’s high school graduation rate 
is 88.6 percent, which is higher than the Missouri high 
school graduation rate of 85.7 percent.2

Contributing to the quality workforce in St. Joseph are 
initiatives such as Profi t in Education and the Work-
force Development Alliance. Profi t in Education is a 
program of the United Way of Greater St. Joseph that 
brings local business leaders and St. Joseph’s educa-
tional system together to create a prepared workforce 
and train future leaders. The program, which began 
in 1989, also seeks to improve the percentage of 
adults who attain their General Equivalency Diplomas 
(GEDs), encourage life-long learning, and provide an 
educated workforce.3 The Workforce Development 
Alliance is comprised of the St. Joseph Chamber of 
Commerce, St. Joseph Public School District, Hillyard 
Technical Center, Missouri Western State University, 
the United Way of Greater St. Joseph, and local busi-
2. http://choosesaintjoseph.com/site-selection/data/education/
3. http://choosesaintjoseph.com/site-selection/data/education/

Figure 1
St. Joseph Employment by Industry, 2017 

Source: U.S. Census Bureau, 2013-2017 American Community Survey 5-Year Estimates
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Employer Product/Service Employment
Mosaic Life Care Health Care 4,072 

Triumph Foods Food Processing 2,900 

St. Joseph School District Education 1,853 

Boehringer Ingelheim Animal Pharmaceuticals 1,191 

139th Airlift Wing, Missouri Air National Guard Government 1,070 

American Family Insurance Insurance 793 

Missouri Western State University Education 757 

Wal-Mart Retail 740 

City of St. Joseph Government 698 

Tyson Foods Food Processing 670 

nesses. Focusing on the needs of St. Joseph employers, 
the Workforce Development Alliance’s purpose is to 
coordinate local training and educational initiatives to 
support a prepared and engaged workforce.1

St. Joseph is also fortunate to have a strong network 
of colleges, universities, and technical schools located 
in the immediate area, such as Missouri Western State 
University and Hillyard Technical Center, and within a 
short drive, such as Benedictine College in Atchison, 
Kansas (20 miles southwest of St. Joseph), North-
west Missouri State University in Maryville, Missouri 
(45 miles north of St. Joseph), and the University of 
Missouri – Kansas City (60 miles south of St. Joseph). 
These schools provide students and workers with the 
education and technologically-advanced skills they 
need to compete in today’s global economy. 
3.0 St. Joseph Business Clusters
Business clusters are defi ned as geographic concen-
trations of interconnected companies, suppliers, and 
service providers in a particular industry.2 Through 
their proximity to one another, businesses are able to 
take advantage of linkages such as demand, supply, 
skills, and technology. St. Joseph has multiple business 
clusters that play a vital role in the region’s economy. 
For a city of its size, St. Joseph is unique with respect 
to the scope and diversity of its business clusters, a 
characteristic that has earned the city national and 

1. http://choosesaintjoseph.com/site-selection/data/workforce/
2. https://www.mo-kan.org/about/certifi ed-economic-development-strategy/

global attention. These business clusters are primarily 
located in areas south, east, and north of the I-229 
Study Area. Although the business clusters are located 
largely outside the Study Area, it is important to include 
discussion of them because they include some of the 
city’s largest employers and freight carriers. The busi-
ness clusters found in St. Joseph include the following:
Agricultural Sciences – St. Joseph has a rich agricultur-
al history that the city has built upon to create a strong 
agricultural sciences industry. Out of 324 metropolitan 
areas in the U.S., St. Joseph has been ranked fourth by 
location quotient for the agricultural sciences industry.3

St. Joseph ranks among the top 10 areas in the country 
in terms of the concentration of agricultural science 
and life science employment.4 The city also dominates 
the four-state region of Missouri, Kansas, Iowa, and 
Nebraska in terms of agricultural sciences resources 
and businesses.5 Contributing to the strength of the 
agricultural sciences industry in St. Joseph is the city’s 
location at the center of the Midwest’s globally-rec-
ognized Agricultural Research Triangle. This triangle 
is formed by Kansas State University to the west, the 
University of Missouri to the east, and the University 
of Nebraska to the north. The Agricultural Research 
Triangle brings together academic, government, and 
local business partners engaged in knowledge sharing 
and collaborations to create an economic engine cen-

3. http://choosesaintjoseph.com/business-clusters/agricultural-sciences/
4. http://choosesaintjoseph.com/business-clusters/agricultural-sciences/
5. http://choosesaintjoseph.com/business-clusters/agricultural-sciences/

Table 1
Largest Employers in St. Joseph

Source: St. Joseph Economic Development Partnership
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tered around advancements in agricultural science. Top 
agricultural sciences employers in St. Joseph include 
BASF; Omnium; Albaugh, LLC; Boehringer Ingelheim 
Vetmedica, Inc.; HPI Products, Inc.; and Ag Process-
ing, Inc. 
Animal Health and Nutrition – In addition to contrib-
uting to St. Joseph’s strong agricultural sciences indus-
try, the city’s location at the center of the Midwest’s 
Agricultural Research Triangle has helped to create a 
business cluster comprised of companies in the animal 
health and nutrition industry. Animal health and nutri-
tion is a $19 billion industry, with nearly half of the 10 
largest global animal health companies located in the 
renowned KC Animal Health Corridor.1 The KC Animal 
Health Corridor stretches from Columbia, Missouri, to 
Manhattan, Kansas, with St. Joseph at the center. Two 
of these largest animal health companies, Nestle Purina 
Petcare Co. and Boehringer Ingelheim Vetmedica, Inc., 
have research headquarters in St. Joseph. The city’s 
important role in the KC Animal Health Corridor is 
demonstrated by the Kit Bond Science and Technology 
Incubator located at Missouri Western State University 
in St. Joseph. This incubator is a partnership of public 
and private enterprise that provides facilities and assis-
tance for bioscience start-up companies. Other leaders 
in St. Joseph’s animal health and nutrition industry 
include Land O’Lakes/Purina Mills, Inc.; Star Labs; 
BioZyme, Inc.; Wilbur-Ellis Feed, LLC; Vedco; Clipper 
Distributing Company; and Protein, Inc.
Back OĴ  ce – St. Joseph’s dynamic back oĴ  ce busi-
ness cluster is supported by cutting-edge information 
technology and telecommunications infrastructure. 
Further helping this cluster fl ourish are St. Joseph’s 
competitive electrical utility rates and the city’s ideal 
Midwest location where a balanced mix of wind power, 
coal, natural gas, and hydroelectric power results in 
energy reduction and reliability.2 Back oĴ  ce industry 
leaders in St. Joseph include The Results Company and 
System Services Technologies, Inc.
Bioscience – The bioscience industry encompasses 
advancements in animal health and nutrition, animal 
pharmaceutical development, and agricultural-based 
research and development. St. Joseph’s bioscience 

1. http://choosesaintjoseph.com/business-clusters/animal-health-nutrition/
2. http://choosesaintjoseph.com/business-clusters/back-oĴ  ce/

business cluster is closely aligned with the agricultural 
sciences and animal health and nutrition clusters. Like 
those clusters, the bioscience cluster thrives in St. 
Joseph due to the city’s location at the center of the 
Agricultural Research Triangle and KC Animal Health 
Corridor. Supporting bioscience companies in the re-
gion are at least 20 universities, which oĳ er undergrad-
uate, graduate, and post-doctorate degree programs 
related to bioscience; the University of Kansas, located 
one hour from St. Joseph, which oĳ ers the nation’s only 
MBA program for Animal Health; four top veterinary 
schools and three veterinary technology programs 
located within the KC Animal Health Corridor; and the 
Kit Bond Science and Technology Incubator located at 
Missouri Western State University.3 Major employers 
in the bioscience business cluster in St. Joseph over-
lap with top employers in the agricultural sciences and 
animal health and nutrition clusters. They include Wil-
bur-Ellis Feed, LLC; BioZyme, Inc.; Boehringer Ingel-
heim Vetmedica, Inc.; Nestle Purina Petcare Co.; Land 
O’Lakes/Purina Mills, Inc.; Star Labs; and Vedco. 
Food Processing – St. Joseph has long been a home for 
food processors due to the city’s ideal Midwest loca-
tion, excellent transportation network, below average 
cost of utilities, and skilled workforce. Food processors 
are supported by access to raw products in St. Joseph 
as well as infrastructure such as the Southside Sew-
er District Pre-Treatment Facility and Nor-Am Cold 
Storage, which is a full service, refrigerated ware-
house, blast freezer, and packaged ice company. Food 
processing companies in St. Joseph include Triumph 
Foods, which maintains its headquarters in the city; 
Tyson Foods, Inc.; LifeLine Foods; Ventura Foods, 
LLC; Ag Processing, Inc.; Chase Candy Company; and 
Daily’s Premium Meats. 
Health Care – St. Joseph’s nationally-honored health 
system is a signifi cant factor for businesses that choose 
to locate or expand in the city. Mosaic Life Care is the 
city’s largest employer and consistently wins national 
awards for its quality of care and use of technology. 
In 2009, Mosaic Life Care was named a Malcolm 
Baldridge National Quality Award winner, which is the 
nation’s highest presidential honor awarded to orga-
nizations for quality and organizational performance.4

3. http://choosesaintjoseph.com/business-clusters/bioscience/
4. http://choosesaintjoseph.com/business-clusters/health-care/
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Northwest Health Services is an additional provider 
of quality health care in the St. Joseph region, with 16 
locations in Northwest Missouri and Northeast Kansas. 
Insurance – Because of St. Joseph’s broad spectrum of 
major employers, the insurance business cluster plays 
a critical role in the city’s economy. Major insurance 
providers such as American Family Insurance and Blue 
Cross/Blue Shield of Kansas City support the city’s 
business community by oĳ ering competitive benefi ts 
packages for their employees, which helps with em-
ployee recruitment and retention. St. Joseph is home 
to American Family Insurance’s regional headquarters.
Logistics and Warehousing – As previously explained, 
St. Joseph is fortunate to be centrally located in the 
Midwest with access to an outstanding transportation 
network consisting of major interstates, a major inter-
national airport, and rail and barge transport options. 
This prime location supports a robust business cluster in 
St. Joseph consisting of logistics, warehousing, and dis-
tribution companies who are able to save time and costs 
on transportation. Leaders in logistics and warehous-
ing in St. Joseph include BMS Logistics, Inc.; Brown 
Transfer and Storage Co.; Pony Express Warehousing 
LLC; and Nor-Am Cold Storage. Large companies with 
distribution centers and networks in St. Joseph include 
Silgan Containers LLC; Altec Industries, Inc.; Johnson 
Controls; and Boehringer Ingelheim Vetmedica, Inc. 
Skilled Manufacturing – St. Joseph has become rec-
ognized as one of the Midwest’s leaders in regional and 
global manufacturing. Specialized equipment, animal 
health pharmaceuticals, and batteries are just a few 
of the products manufactured by global fi rms with a 
presence in the city. Like the businesses in the logistics 
and warehousing business cluster, St. Joseph’s manu-
facturers benefi t from the city’s premier location and 
multi-dimensional transportation resources. Major 
manufacturers that have chosen to locate in the St. 
Joseph region include Altec Industries, Inc.; Gray Man-
ufacturing; Hillyard, Inc.; Johnson Controls; Nestle 
Purina Petcare Co.; Tyson Foods, Inc.; Ag Processing, 
Inc.; Albaugh, LLC; BioZyme, Inc.; Boehringer Ingel-
heim Vetmedica, Inc.; Bradken; Sealed Air Corpora-
tion; DuPont; International Paper; Land O’Lakes/Puri-
na Mills, Inc.; National Beef; Omnium; Perka Building 

Frames; Schutz Container Systems, Inc.; Silgan Con-
tainers LLC; Snorkel; Triumph Foods; Varco Pruden 
Buildings; Ventura Foods, LLC; and Vektek. 
Table 2 presents the major companies within each of 
the business clusters in St. Joseph, along with their es-
timated employment. As shown in Table 2, these com-
panies employ more than 15,300 workers, with Mosaic 
Life Care (4,072 employees), Triumph Foods (2,900 
employees), and Boehringer Ingelheim Vetmedica, Inc. 
(1,191 employees) being the largest employers.
4.0 Businesses Within the I-229 Study Area
St. Joseph’s business clusters are clearly economic 
engines, but the businesses within the I-229 Study 
Area also make important contributions to the re-
gion’s strong economy. The Study Area contains a wide 
variety of hundreds of businesses, including approxi-
mately 200 businesses within St. Joseph’s Downtown 
Community Improvement District (CID) alone. The 
Downtown CID is the cultural center of St. Joseph and 
is approximately bounded by Robidoux Street to the 
north, I-229 to the west, Charles Street to the south, 
and 10th Street to the east. The CID falls entirely 
within the Study Area. Many of the businesses within 
the Study Area include local service providers, such 
as gas stations, convenience stores, vintage clothing 
stores, coĳ ee shops, and restaurants. Examples of just 
a few of these businesses include The Lucky Tiger, a 
vintage clothing store on Francis Street; Boudreaux’s 
Louisiana Seafood & Steaks, a popular eatery on North 
4th Street; Imperial Super Gas, a gas station on South 
6th Street; and Brioche Café, a French bakery on 
North 7th Street. Due to the constraints of this study, 
an analysis of local service providers such as these and 
other smaller businesses within the Study Area was not 
possible. The focus instead was on the Study Area’s 
major employers, which are found in industries such as 
manufacturing, construction, transportation and ware-
housing, and wholesale trade.1

To identify the major employers within the Study Area, 
a street-by-street search using the Buchanan County 
Geographic Information Systems (GIS) website was 
conducted. The focus of this search was on the larger 
parcels of land. Google Maps provided additional detail 
1. Major employers were considered businesses with 20 or more employees.
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Table 2
Major Employers in St. Joseph’s Business 
Clusters

Employer Business Cluster/Service Employment (Est.)
Ag Processing, Inc.* Agricultural Sciences; Food Processing; Skilled Manufacturing 180 

Albaugh, LLC* Agricultural Sciences; Skilled Manufacturing 120 

Altec Industries, Inc.* Logistics and Warehousing; Skilled Manufacturing 260 

American Family Insurance Insurance 793 

BASF Agricultural Sciences 35 

BioZyme, Inc.* Animal Health and Nutrition; Bioscience; Skilled Manufacturing 20 

Blue Cross/Blue Shield of Kansas City Insurance 13

BMS Logistics, Inc. Logistics and Warehousing 330 

Boehringer Ingelheim Vetmedica, Inc. Agricultural Sciences; Animal Health & Nutrition; Bioscience; Logistics and 
Warehousing; Skilled Manufacturing 

1,191 

Bradken Skilled Manufacturing 160 

Brown Transfer & Storage Co. Logistics and Warehousing 35 

Chase Candy Company Food Processing 10 

Clipper Distributing Company Animal Health and Nutrition 20 

Daily's Premium Meats* Food Processing 200 

DuPont Skilled Manufacturing 100 

Gray Manufacturing Skilled Manufacturing 200 

Hillyard, Inc. Skilled Manufacturing 190 

HPI Products, Inc. Agricultural Sciences 60 

International Paper Skilled Manufacturing 125 

Johnson Controls* Logistics and Warehousing; Skilled Manufacturing 700 

Land O'Lakes/Purina Mills, Inc. Animal Health and Nutrition; Bioscience; Skilled Manufacturing 50 

LifeLine Foods Food Processing 145 

Mosaic Life Care Health Care 4,072 

National Beef* Skilled Manufacturing 200 

Nestle Purina Pet Care Co.* Animal Health and Nutrition; Bioscience; Skilled Manufacturing 250 

Nor-Am Cold Storage* Food Processing; Logistics and Warehousing 65 

Northwest Health Services Health Care 250 

Omnium* Agricultural Sciences; Skilled Manufacturing 28 

Perka Building Frames* Skilled Manufacturing 18 

Pony Express Warehousing LLC* Logistics and Warehousing 50 

Protein, Inc.* Animal Health and Nutrition 70 

Schutz Container Systems, Inc. Skilled Manufacturing 50 

Sealed Air Corporation* Skilled Manufacturing 60 

Silgan Containers LLC* Logistics and Warehousing; Skilled Manufacturing 150 

Snorkel* Skilled Manufacturing 400 

Star Labs Animal Health and Nutrition; Bioscience 12 
 Sources: St. Joseph Economic Development Partnership; Manta; D&B Hoovers; St. Joseph News-Press; Missouri Partnership
*Employees adjacent to the Study Area
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Table 2 (Continued)
Major Employers in St. Joseph’s Business 
Clusters

Employer Business Cluster/Service Employment (Est.)
System Services Technologies, Inc. Back OĴ  ce 300 

The Results Company Back OĴ  ce 470 

Triumph Foods* Food Processing; Skilled Manufacturing 2,900 

Tyson Foods Inc. Food Processing; Skilled Manufacturing 670 

Varco Pruden Buildings* Skilled Manufacturing 175 

Vedco Animal Health and Nutrition; Bioscience 48 

Vektek Skilled Manufacturing 35 

Ventura Foods, LLC* Food Processing; Skilled Manufacturing 130 

Wilbur-Ellis Feed, LLC Animal Health and Nutrition; Bioscience 40 

Total 15,367 
 Sources: St. Joseph Economic Development Partnership; Manta; D&B Hoovers; St. Joseph News-Press; Missouri Partnership
*Employees adjacent to the Study Area

Figure 2
Industrial Areas Near the I-229 
Study Area
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on parcels and allowed for verifi cation of businesses. 
Employment information was obtained from a variety 
of sources, including the St. Joseph Economic De-
velopment Partnership’s website; Manta and D&B 
Hoovers, which are online business information data-
bases; the St. Joseph News-Press; and an interview 
of St. Joseph Chamber of Commerce staĳ . Historical 
sales data for these businesses was not available from 
the St. Joseph Chamber of Commerce. Estimated 
annual sales data for these businesses was therefore 
obtained from Manta and D&B Hoovers during the 
employment information collection process. 
Through this methodology, a list of more than 20 em-
ployers in the Study Area with 20 or more employees 
was generated, as shown in Table 3. Table 3 identifi es 
each business, their estimated employment, and their 
estimated annual sales.1 Combined, these business-
es employ more than 1,300 employees and generate 
estimated annual sales ranging from $130 million to 
$310 million. The largest businesses in the Study Area 
in terms of employment include Hillyard, Inc. (190 
employees); IHP Industrial, Inc. (112 employees); News 
Press and Gazette Co. (250 employees); and RS 
Electric Corporation (100 employees). According to 
the St. Joseph Chamber of Commerce, there has been 
very little turnover with these businesses in the Study 
Area. For example, Hillyard, Inc. has been located in 
the Study Area since its founding in 1907. Similarly, 
the News Press and Gazette Co., which owns the St. 
Joseph News-Press, has also been located in the Study 
Area since the early 1900s. The opposite is true of the 
local service providers in the Study Area, where there 
has been signifi cant turnover observed in the last ten 
years as many new businesses have moved in due to an 
increasing residential population in the CID.2

5.0 Industrial Areas Near the I-229 Study Area
There are many transportation dependent businesses 
identifi ed in Section 3.0 located adjacent to the I-229 
Study Area. These industrial areas use I-229 for freight 
traĴ  c to/from the north of St. Joseph. There are two 
industrial areas including the Stockyards Industrial Park 
which is the industrial hub of St. Joseph located imme-
1. Ranges of annual business sales are used due to the sensitive nature of this 
type of information.
2. Interview of Brad Lau, Vice President of Economic Development with the 
St. Joseph Chamber of Commerce, on February 7, 2019.

diately south of the I-229/US Route 36 interchange 
stretching three miles south along Stockyards Ex-
pressway and then extending another mile west along 
Alabama Street. The Stockyards Industrial Park is home 
to several of the largest industrial based employers in 
St. Joseph, including Triumph Foods, which uses I-229 
to transport hogs to its facility that processes approxi-
mately 20,000 hogs per day.3

The second industrial area encompasses approximately 
a one-mile area between US Route 36 and Vermont 
Street in Elwood, Kansas, and provides access to 
Rosecrans Memorial Airport and the 139th Airlift Wing 
of the Missouri Air National Guard. The two industrial 
areas are shown on Figure 2 (previous page). 
The business cluster employers with an asterisk in Table 
2 are in these industrial areas adjacent to the I-229 
Study Area. A few of these businesses such as Pony 
Express Warehousing, LLC and Nor-Am Cold Storage 
have multiple locations both in the Study Area and in 
the industrial areas adjacent to the Study Area. 
6.0 Impacts to the Economy
Each of the Reasonable Alternatives will aĳ ect the 
economy of St. Joseph through full and partial parcel 
removal from the tax base, short-term construction 
impacts, and long-term impacts.
6.1  Tax Based Impacts
Each of the Reasonable Alternatives will aĳ ect the tax 
base of St. Joseph and other entities that receive tax 
dollar support as a result of removing land from the tax 
rolls that is needed to construct the Reasonable Alter-
natives. There are two types of impacts – full and partial 
parcel impacts. Full impacts require the entire parcel to 
be purchased and partial impacts only require a small 
portion of the property to be purchased and does not 
impact the activities on the property. As such, the value 
of parcels partially impacted only includes the land val-
ue and not the value of any buildings on the property. 
It is important to remember that only a portion of the 
partially impacted parcels will be aĳ ected. The assessed 
values of the impacted parcels are shown in Table 4. 

3. Interview of Brad Lau, Vice President of Economic Development with the 
St. Joseph Chamber of Commerce, on February 7, 2019.
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Table 3
Major Employers in the I-229 Study Area

Company NAICS Industry Employment 
(Est. No.)

Estimated Annual 
Sales Range

1st Street Graphics Manufacturing 40 <$10 million

Action Electric Construction 25 <$10 million

Advantage Metals Recycling LLC Wholesale Trade 44 Not Available

Brooner & Associates Construction, Inc. Construction 55 Not Available

Harshman Machine and Tool Co. Other Services (except Public Administration) 21 <$10 million

Hillyard, Inc. Manufacturing 190 $30-$39.9 million

HPI Products, Inc. Manufacturing 60 $10-$19.9 million

I&M Machine and Fabrication Corporation Manufacturing 45 $10-$19.9 million

IHP Industrial, Inc. Construction 112 $20-$29.9 million

Lawhon Construction Co. Construction 35 $10-$19.9 million

Missouri Doctors Mutual Insurance Co. Finance and Insurance 20 <$10 million

News Press and Gazette Co. Information 250 Not Available

Nor-Am Cold Storage Transportation and Warehousing 65 <$10 million

Pony Express Warehousing LLC Transportation and Warehousing 50 <$10 million

RS Electric Corporation Construction 100 $10-$19.9 million

Scot Young Research, Inc. Manufacturing 40 $10-$19.9 million

Seaman & Schuske Metal Works and Roofi ng Other Services (except Public Administration) 60 $10-$19.9 million

Shamrad Metal Fabricators, Inc. Manufacturing 36 <$10 million

Sunshine Electronic Display Corporation Manufacturing 40 $20-$29.9 million

System Builders, Inc. Construction 20 <$10 million

Wilbur-Ellis Feed, LLC Manufacturing 40 <$10 million

Total 1,348 $130-$310 million
Sources: St. Joseph Economic Development Partnership; Manta; D&B Hoovers; St. Joseph News-Press; St. Joseph Chamber of Commerce

Number of Parcels 
Fully Impacted

Total Assessed Value of 
Parcels Fully Impacted

Number of Parcels 
Partially Impacted

Total Assessed Land Value of 
Parcels Partially Impacted

No-Build Alternative 0 N/A 0 N/A

Alt A: Main Street Corridor 2 $7,500 14 $42,000

Alt B: 2nd Street Corridor 0 $0 9 $12,200

Alt C: Railroad Tracks East Corridor 5 $316,900 7 $54,700

Alt D: Existing Corridor 0 0 6 $48,300
 Source: Buchanan County Tax Data

Table 4
Assessed Value of Impacted Parcels
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Reasonable Alternatives A, B and D have a relative-
ly low impact on assessed value and, therefore, tax 
based impacts, because each of these alterantives have 
limited impact to full or partial property parcels and no 
takings of existing businesses. Reasonable Alternative 
C has a higher average assessed land value for impacted 
parcels as a result of impacts to the Advantage Metals 
and HPI properties. 
6.2  Construction Impacts
Construction of any of the Reasonable Alternatives will 
result in short-term impacts associated with construc-
tion activities. These short-term construction impacts 
can impact the local businesses and economy through 
noise, dust/air quality, traĴ  c detours, or vehicle emis-
sions. These impacts have the potential to temporarily 
reduce economic activity near the construction area. 
Noise - Noise from heavy construction equipment and 
haul trucks is a short-range but nonetheless disturb-
ing impact upon the area near the construction site. 
To minimize the adverse eĳ ects of the construction 
period, contractors will be required to equip and main-
tain trucks and machinery to limit noise emissions. 
Contract specifi cations will also restrict especially noisy 
construction activity to the daytime hours to reduce 
confl ict with noise-sensitive nighttime activities. 
Air Quality - Air quality will also be subjected to short-
term construction impacts. Demolition, grading, and 
the transportation of materials, such as earth and ag-
gregates, could result in the release of dust into the air. 
Emissions from construction machinery will add to the 
motor vehicle air pollution. During construction, the 
contractor will be responsible for adequate dust-con-
trol measures to avoid causing detriment to the safety, 
health, welfare, or comfort of the neighboring pop-
ulation or to avoid causing damage to any property, 
residence, or business. Contractors involved with the 
construction will be required to comply with MoDOT’s 
Engineering Policy Guide. Specifi cally, adherence to 
the sections concerning fugitive dust, visible emis-
sions, and permits will be required in the construction 
contracts to minimize the short-range eĳ ects upon 
air quality within the Study Area. The above guidance 
includes the following:
• Fugitive Dust – Reasonable precautions will be 

taken to prevent the discharge of fugitive dust 

including the use of such materials as water, chem-
icals, asphalt, or oil on surfaces which cause fugitive 
dust. Installation and use of containment or con-
trol equipment to enclose or otherwise limit the 
emissions resulting from the handling and transfer 
of dusty materials will be required. The covering of 
open-bodied construction vehicles transporting 
materials likely to give rise to airborne dust will also 
be required while in motion.

• Visible Emissions – Exhausts from construction 
equipment, and asphalt plants are required to com-
ply with emission standards. Open burning will not 
be allowed during construction. 

TraĴ  c Circulation - TraĴ  c patterns and existing access 
points near the construction activities will be aĳ ected. 
A Maintenance of TraĴ  c (MOT) plan will be pro-
duced and onstruction schedules will be coordinated 
in advance to minimize the eĳ ects of such disruption. 
Suitable detours will be required to maintain traĴ  c 
circulation, and areas under construction during any 
time period would be controlled to limit the extent of 
disruption to traĴ  c fl ow. Contractors will be required 
to maintain access within a specifi ed distance of res-
idential areas to assure continued fi re protection and 
emergency services. 
6.3  Long-Term Impacts 
Over time the Study Area, downtown, and the en-
tire city is expected to continue to prosper and grow. 
Travelers will likely experiment with diĳ erent routes 
until they discover what works best for them including 
commuters, business travelers, shoppers, and freight 
haulers. The annual loss in tax-base from the required 
property acquisitions will be felt every year although the 
overall impact is anticipated to be a small percent of the 
City’s overall tax revenue. Each Reasonable Alternative 
will provide some additional developable land either 
near the existing ramps into downtown or near the US 
Route 59/I-229 interchange. 
7.0  Alternatives Impact Summary 
The Reasonable Alternatives will have economic im-
pacts related to tax base impacts, short-term con-
struction impacts, and long-term impacts as described 
below. 
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7.1 No-Build Alternative
Under the No-Build alternative, the existing dou-
ble-decker bridge would be left in place. Only routine 
maintenance and repair of the existing bridge would 
occur. There would be no widening of the bridge, no 
improvement of roadway or bridge profi les, no ma-
jor rehabilitation, and no replacement of the existing 
bridge. Due to its deteriorated condition, the I-229 
double-decker bridge would fall into a signifi cant state 
of disrepair causing the bridge to eventually be load 
posted and ultimately closed - potentially within the 
next few years.
There are no anticipated property impacts. Impacts 
to the local businesses and economy will be the re-
sults of traĴ  c pattern changes and associated vehicle 
emissions. The existing I-229 users will change their 
routes when I-229 eventually deteriorates to the point 
of closure. The daily commuters will likely use the local 
street network to commute to and from work. The 
existing Study Area through traĴ  c will use the local 
street network through downtown or travel to I-29 to 
continue their route. 
7.2 Alt A: Main Street Corridor
Alternative A would require two full displacement im-
pacts and will require partial displacement impacts from 
14 properties that have an average assessed value of 
nearly $3,000. The two parcels fully impacted include 
an outdoor storage area for Hillyard and an undevel-
oped residential parcel and have an assessed value 
of $7,500. All property purchased as a full or partial 
impacted parcel for this alternative will be removed 
from the City’s tax base. Construction impacts to the 
local businesses and economy will include noise, dust/
air quality, traĴ  c detours, or vehicle emissions. These 
impacts have the potential to temporarily reduce eco-
nomic activity near the construction area. 
Business benefi ts from pass-by traĴ  c are not antic-
ipated with this alternative as the alignment is within 
a more industrial setting that typically does not have 
walk-in, oĳ -the-street business patronage.
7.3 Alt B: 2nd Street Corridor
Alternative B would not require any full displacement 
impacts but would require partial displacement impacts 
from nine properties with an average assessed value of 

$12,200. All property purchased as a partially impacted 
parcel for this alternative would be removed from the 
city’s tax base. Construction impacts to the local busi-
nesses and economy will include noise, dust/air quality, 
traĴ  c detours, and/or vehicle emissions. These impacts 
have the potential to temporarily reduce economic 
activity near the construction area.
Business benefi ts from pass-by traĴ  c are not antic-
ipated with this alternative as the alignment is within 
a more industrial setting that typically does not have 
walk-in, oĳ -the-street business patronage.
7.4 Alt C: Railroad Tracks East Corridor
Alternative C would require fi ve full displacement im-
pacts and will require partial displacement impacts from 
seven additional properties that have an total assessed 
value of $54,700. Two of the largest of the fi ve par-
cels fully impacted include HPI Products and Advan-
tage Metals. The total value of the fi ve properties fully 
impacted is $316,900. All property purchased as a full 
or partial impacted parcel for this alternative would be 
removed from the city’s tax base. Construction impacts 
to the local businesses and economy will include noise, 
dust/air quality, traĴ  c detours, and/or vehicle emis-
sions. These impacts have the potential to temporarily 
reduce economic activity near the construction area.
Business benefi ts from pass-by traĴ  c are not antic-
ipated with this alternative as the alignment is within 
a more industrial setting that typically does not have 
walk-in, oĳ -the-street business patronage.
7.5 Alt D: Existing Corridor
Alternative D would not require any full displacement
impacts but would require partial displacement im-
pacts from nine properties with an average assessed 
value of $48,300. All property purchased as a partially 
impacted parcel for this alternative would be removed 
from the city’s tax base. Construction impacts to the 
local businesses and economy will include noise, dust/
air quality, traĴ  c detours, and/or vehicle emissions. 
These impacts have the potential to temporarily reduce 
economic activity near the construction area.
Business benefi ts from pass-by traĴ  c are not antic-
ipated with this alternative as the alignment is within 
a more industrial setting that typically does not have 
walk-in, oĳ -the-street business patronage.
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8.0  Summary
This technical memorandum provided an inventory of 
the businesses that could be impacted by decisions 
regarding the future of the double-decker bridge that 
runs through downtown St. Joseph. As previously 
discussed, St. Joseph has a robust economy that is 
fueled by a variety of factors, including a diversifi ed 
employment base, a superb Midwest location boasting 
convenient access to multi-dimensional transportation 
resources, a quality workforce, and a diverse range of 
business clusters that is unique to a city of St. Joseph’s 
size. The city’s largest employers include Mosaic Life 
Care, Triumph Foods, St. Joseph School District, the 
139th Airlift Wing of the Missouri Air National Guard, 
Boehringer Ingelheim Vetmedica, American Family In-
surance, Missouri Western State University, Wal-Mart, 
City of St. Joseph, and Tyson Foods, some of which are 
found within St. Joseph’s business clusters. These busi-
ness clusters are predominantly located outside of the 
Study Area, but discussion of them was included in this 
section since they are major employers in St. Joseph. 
It was found during analysis of these business clusters 
that total employment of the largest businesses within 
them exceeds an estimated 15,000 workers who help 
drive the regional economy. 

Within the I-229 Study Area itself are hundreds of 
businesses that also support St. Joseph’s economy. The 
focus of the analysis was on the major employers within 
the Study Area, which are found in industries such 
as manufacturing, construction, transportation and 
warehousing, and wholesale trade. A few of the largest 
employers in the Study Area include News Press and 
Gazette Co; Hillyard, Inc.; IHP Industrial, Inc.; and RS 
Electric Corporation. Total employment of these and 
other major employers in the Study Area is estimated 
at more than 1,300 workers, with total annual sales 
estimated between $130 million and $310 million. 
The No-Build alternative would not impact the overall 
tax base, however there will be some limited traĴ  c di-
version impacts, and no anticipated long-term impacts. 
Reasonable Alternatives A, B and D would have minor 
economic impacts resulting from a loss of some tax 
base property, short-term construction impacts, and 
long-term impacts. Alternative C would have signifi -
cantly more impacts than the other Reasonable Alter-
natives because of the full property takings, especially 
the Advantage Metals and HPI sites. 
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Technical Memorandum 8

Economics and Freight
1.0 Introduction
This technical memorandum assesses freight-oriented 
economic eĳ ects of the proposed I-229 double-decker 
bridge alternatives. Factors include local freight depen-
dency on the I-229 corridor and potential economic 
redevelopment impacts. The short-term (single year) 
construction impacts are quantifi ed, and the long-
term eĳ ects on local shippers/receivers is qualitatively 
assessed via surveys and quantitatively through freight 
data.
2.0  Evaluation Methods
Transportation supports the people, capital, and tech-
nology that drive regional demand, supply, and goods 
distribution. Various tools help determine whether 
proposed transportation investments facilitate its 
support role. Quantitative and qualitative approaches 
are applied to these tools to evaluate the freight and 
economic implications of the Reasonable Alternatives. 
2.1  Evaluation Tools
Quantitative and qualitative economic evaluation tools 
oĳ er opportunities and constraints. Qualitative models 
require little data and are easily managed but are sub-
jective and potentially infl uenced by bias and opinion. 
Quantitative models are more (but not completely) 
objective, but require much more data input/collec-
tion, and require greater processing eĳ ort. Some of the 
standard analysis tools available include:
• Basic SuĴ  ciency Ratings – A simple measure, 

including road characteristics (e.g., length, width, 
strength), safety, and activity (e.g., vehicle miles 
traveled (VMT), etc.). Method subjectivity enables 
easy use of basic economic factors, but its simplici-
ty also limits it. For example, “Do nearby businesses 
use the road? Yes/No.” 

• Economic Feasibility – Often referred to as bene-
fi t/cost analysis (BCA), this quantitative approach 
compares monetary values using metrics such as 
Net Present Value (NPV), Benefi t/Cost Ratios 
(BCR), and Internal Rates of Return (IRR). Fed-
eral funding agencies (e.g., FHWA, FAA, TIGER 
Grants, etc.) increasingly require BCA for capacity 
project evaluations. BCA requires input data and 
assumptions that are time consuming to compile 
and evaluate. 

• Economic Impact – Impacts comprise various 
measures (jobs, income, output, etc.), types (direct, 
indirect, induced, etc.), and components (eĴ  -
ciency, transfers, construction). While job impact 
measures are widely understood, they can mis-
lead. Preferably, impacts should refl ect monetized 
travel-eĴ  ciency benefi ts input into an economic 
impact model. A less rigorous, more subjective, and 
misleading approach is to simply use employment 
estimates associated with new development, which 
typically include transfers from existing regional 
businesses that relocate to the newly developed 
land. 

• Cost Eĳ ectiveness – A ratio of an investment’s 
eĳ ectiveness to its cost (e.g., increased average 
annual daily traĴ  c (AADT) or reduced travel time 
saved per investment cost, etc.). Projects can also 
be evaluated by benefi ts (travel and time savings, 
accidents, user costs, maintenance costs, etc.) per 
number of users, lane-miles, etc. 

• Weighted Factors – A detailed approach that mul-
tiplies factors by a relative weight. The total score is 
highly dependent on the component weights, which 
are often arbitrarily assigned. Results from other 
approaches often provide input into a weighted 
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factors approach, which enables incorporation of 
both quantitative and qualitative analyses.

• Others – Other screening/prioritization approach-
es vary between high subjectivity/low data require-
ments to low subjectivity/high data requirements. 
Of these, the Delphi Method uses group discussion 
to decide action or generate subjective criteria. 
For example, a Delphi Method could be used by a 
group of researchers (or DOT oĴ  cials) to decide 
on which factors to use and how to assign weights 
in a weighted factors approach.

2.2 I-229 Approach
The various approaches to assess the freight and 
economic eĳ ects associated with the proposed I-229 
Reasonable Alternatives incorporate previous data 
and fi ndings, which include shipper/receiver surveys, 
TRANSEARCH truck freight, AADT, alternative con-
struction costs, the IMPLAN® economic model, etc. 
The quantitative and qualitative tools include:
• Construction Impacts – short-term impacts based 

on alternatives’ construction costs. 
• Truck user benefi ts – although insuĴ  cient to con-

duct a standard BCA, existing AADT and qualita-
tive data is used to generate sketch-level truck user 
(dis)benefi t estimates, which are then compared 
between alternatives. 

• Shipper/receiver impacts – truck-user benefi ts are 
compared with shipper/receiver and socioeconomic 
data to comment on the relative eĳ ect of truck 
diversions. 

• Regional development – while the truck diver-
sions may negatively aĳ ect shippers/receivers, the 
eĳ ects may be oĳ set by regional redevelopment 
initiatives associated with the replacement alterna-
tives.

3.0  Business Users (Shippers & Receivers)
The St. Joseph economy includes numerous areas 
with large concentrations of businesses or clusters. 
Twenty fi rms from some of these clusters located in 
close proximity to I-229 and identifi ed as I-229 users 
were surveyed/interviewed; nine are in the Stockyards 
Industrial area, one is in the Elwood Industrial Area, fi ve 
are in the Study Area limits, and three are south of the 
Study Area, as shown in Figure 1. Two other surveyed 
fi rms with locations in St. Joseph were completed 
at their business management oĴ  ces located in the 
Greater Kansas City area. 
3.1  Trading Partners and Highway Use
Freight survey responses highlight long-distance 
trucking, with 43 percent of suppliers and 66 percent 
of customers located beyond the Missouri/Kansas 
region (Table 1). Only 17 percent of the surveyed fi rm’s 
suppliers are co-located within Buchanan County, and 
only 10 percent of customers. Combined, the surveyed 
fi rms depend on I-229; 34 percent use I-229 for in-
bound shipments and 22 percent for outbound ship-
ments (Table 2). When asked to rank I-229 importance 
on a 1-5 scale (low to high, respectively), responses 
averaged a 4.0 (i.e. “important”).

Location Suppliers Customers 
St. Joseph 15% 9%

Rest of County 2% 1%

NW Missouri 14% 3%

Rest of Missouri 12% 13%

KS 15% 8%

Other 43% 66%

Total 100% 100%
Source: CDM Smith

Table 1
Location of Surveyed Firms’ Trading Partners

Inbound Outbound
I-229N 34% 22%

I-229E 22% 37%

US36-W 12% 9%

US36-E 22% 22%

Other 10% 10%

Total 100% 100%
Source: CDM Smith

Table 2
Surveyed Firms’ Highway Usage
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Figure 1
I-229 Area Businesses and Surveyed Firms
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3.2  User Perceptions
Surveyed businesses north of US Route 36 and ag-
ricultural-related businesses depend on I-229 for 
inbound and outbound freight. Agribusinesses (grain, 
livestock, fertilizers, and chemicals) use I-229 for in-
bound supplier products from northwest Missouri, Iowa, 
and Nebraska. Surveyed businesses southeast of the 
Study Area tend to depend on I-229 less since most 
of their freight moves to/from the south according to 
their survey responses.
Surveyed businesses responded that I-229 provides 
convenient access to downtown and the stockyards 
from the north although the bridge has been referred 
to as an eyesore. The I-229 interstate designation is 
less important to these businesses than having a reli-
able, safe, four-lane roadway. Respondents generally 
preferred a four-lane, truck-friendly facility uncon-
strained by local dimensional or weight permitting 
requirements. Two-lane roadway alternatives could 
change driver route behavior, result in longer travel and 
supply lead times, and create congestion/safety issues 
on alternate routes.
4.0  Truck Freight
TRANSEARCH truck data indicates most truck vol-
umes as through movements. The data was also used to 
identify locally signifi cant commodity movements, mid-
term growth through year 2030, and the importance 
of I-229 relative to other regional freight highways.
4.1  Freight Data
Freight data are characterized by geography/facility, 
volume, direction, time frame, and mode. Volume is 
measured by weight and/or monetary value in aggre-
gate, or by commodity detail. Diĳ erent sources encap-
sulate various dimensions, each with limitations and nu-
ances. IHS Markit’s TRANSEARCH, a for-hire freight 

database, is more-comprehensive and detailed than 
other sources (e.g., FHWA Freight Analysis Frame-
work (FAF)), and was made available for MoDOT’s 
Statewide Freight Plan (2014). Such data were used to 
identify truck movements relating to I-229 in Buchan-
an County, Missouri along the following dimensions:
• Geography/Facility – Data are presented relative 

to Buchanan County as the smallest level of geo-
graphic resolution available; and, some basic route/
segment-specifi c information.

• Direction – Freight is delineated by four major 
movements relative to the geography/facility: out-
bound, inbound, intra, and through; such directions 
are sub-categorized relative to Missouri.

• Time – Freight data are in annual terms, with a 
historical base year (i.e., 2011) and forecast year(s) 
(i.e., 2030); data presented are for year 2017, 
based on interpolating detailed direction-commod-
ity data between 2011 and 2030. 

• Measured Value – Freight is measured by weight 
(i.e., tons), truck units, and monetary value.

• Commodity – Freight comprises all goods move-
ments, typically entailing a mix of commodities, 
both intermediary and fi nal products. A two-digit 
Standard Transportation Commodity Code (STCC) 
level of data are presented.

Although the original TRANSEARCH database for the 
MoDOT Statewide Freight Plan is a bit dated (2011 
base year), the data is still more-robust and applicable 
to sub-state analyses than the freely-available FHWA 
FAF data. Note that the data presented may include 
minor rounding-error diĳ erences between the de-
tail and (sub)totals, accounting for diĳ erences due to 
interpolation, etc.
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4.2  Buchanan County Freight
Current freight volumes (tons, units, value) are viewed 
from three primary perspectives: direction, commodity, 
and origin-destination pairing. Supporting data are in 
Tables 3 to Table 5.
Directional Summary – Year 2017 truck volumes for 
Buchanan County totaled 49.8 million tons in 3.5 mil-
lion semi-trailer units, valued at $80 billion. Value-per-
ton averaged $1,638, and averaged 14 tons per unit. As 
typical of a small urban county along an interstate, most 
truck freight is through, neither originating nor termi-
nating in Buchanan County; 85.3 percent of tons, 79.4 
percent of units, and 88.8 percent of value, per Figure 
2. Additionally, a majority of those through movements 
pass through Missouri entirely.
Of the Buchanan-relevant truck movements, inbound 
tonnage exceeds outbound (9.2 percent versus 5.0 
percent of total, respectively). However, outbound 
value exceeds inbound (6.0 percent versus 5.2 percent, 
respectively). This refl ects the higher value-per-ton 
of outbound goods relative to inbound, illustrating the 
supply-chain eĳ ect of importing intermediary goods, 
adding value through manufacturing and other eco-
nomic activity, and then exporting higher-value goods. 
Intra-county movements are a fraction of the total. 
Commodity Summary – Food and kindred products 
and farm products comprise over half of the tonnage 
traversing Buchanan County’s highways. Aside from 
through volumes, Buchanan-relevant commodities are 

mostly inbound farm products and nonmetallic min-
erals, and outbound food and kindred products, sec-
ondary traĴ  c, and chemicals or allied products. Figure 
3 presents the top ten two-digit STCC commodities 
(digits refl ect STCC codes) by ton for Buchanan 
County. Figure 4 provides commodity values, which 
shows shifts and dispersion between leading commodi-
ties (i.e., a larger share of Remaining Commodities).
Origins-Destinations – As noted, most semi-trailer 
truck movement on Buchanan County’s roadways is 
through traĴ  c that does not pertain to the County or 
the State. Buchanan County serves as a bridge region 
for longer-distance truck movements:
• Pairings – Through traĴ  c origins and destinations 

are myriad, with 515 unique state-to-state pairings 
between Canada, Mexico, and the United States. 

• Notable through Pairings – Missouri-Nebraska 
and Kansas-Nebraska comprise 10.8 percent and 
6.2 percent of the through tonnage, respectively. 
All other pairings individually represent less than 5 
percent of through traĴ  c, most just a fraction of a 
percent. 

• Buchanan County – In contrast to the wide dis-
persion of through volumes, Buchanan County 
inbound and outbound movements are mostly to/
from Midwestern states. Over half of the outbound 
tonnage from Buchanan County is destined for 
Missouri, Kansas, Nebraska, and Iowa, and over half 
of the inbound are from just Missouri and Kansas.

Figure 2
Directional Truck Summary (2017)
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Table 3
Directional Truck Summary (2017)

Direction
Tons Units Value (in millions) Average 

Value/Ton
Average 

Tons/UnitAmount Percent Amount Percent Amount Percent
Outbound 2,464,197 5.0% 347,001 9.9% $4,779 6.0% $1,939 7.1

Outbound to MO 556,575 1.1% 105,466 3.0% $752 0.9% $1,351 5.3

Outbound to non-MO 1,907,622 3.9% 241,536 6.9% $4,028 5.0% $2,111 7.9

Inbound 4,504,715 9.2% 351,105 10.0% $4,124 5.2% $915 12.8

Inbound from MO 1,580,497 3.2% 126,304 3.6% $942 1.2% $596 12.5

Inbound from no-MO 2,924,218 6.0% 224,801 6.4% $3,182 4.0% $1,088 13.0

Intra-County 217,411 0.4% 23,487 0.7% $67 0.1% $308 9.3

Through 41,640,571 85.3% 2,775,005 79.4% $70,993 88.8% $1,705 15.0

Through MO to MO 731,679 1.5% 80,152 2.3% $617 0.8% $844 9.1

Through non-MO to MO 5,647,472 11.6% 435,575 12.5% $7,074 8.8% $1,253 13.0

Through MO to non-MO 5,416,974 11.1% 517,752 14.8% $7,610 9.5% $1,405 10.5

Through non-MO to non-MO 29,844,447 61.1% 1,741,526 49.8% $55,691 69.6% $1,866 17.1

Total 48,826,894 100.0% 3,496,598 100.0% $79,963 100.0% $1,638 14.0
Source: Prepared by CDM Smith, based on interpolated TRANSEARCH data for 2011 and 2030

Direction
2017 2030 %Change

(‘17-’30)
CAGR

(‘17-’30)Amount Percent Amount Percent
Tons 48,826,894 100.0% 62,718,835 100.0% 28.5% 1.9%

Outbound 2,464,197 5.0% 2,965,481 4.7% 20.3% 1.4%

Inbound 4,504,715 9.2% 5,737,777 9.1% 27.4% 1.9%

Intra-County 217,411 0.4% 999,890 1.6% 359.9% 12.5%

Through 41,640,571 85.3% 53,015,686 84.5% 27.3% 1.9%

Units 3,496,598 100.0% 4,472,526 100.0% 27.9% 1.9%

Outbound 347,001 9.9% 428,777 9.6% 23.6% 1.6%

Inbound 351,105 10.0% 456,629 10.2% 30.1% 2.0%

Intra-County 23,487 0.7% 62,486 1.4% 166.0% 7.8%

Through 2,775,005 79.4% 3,524,633 78.8% 27.0% 1.9%

Value, in millions $79,963 100.0% $108,689 100.0% 35.9% 2.4%

Outbound $4,779 6.0% $5,884 5.4% 23.1% 1.6%

Inbound $4,124 5.2% $5,756 5.3% 39.6% 2.6%

Intra-County $67 0.1% $83 0.1% 23.8% 1.7%

Through $70,993 88.8% $96,967 89.2% 36.6% 2.4%
Source: Prepared by CDM Smith, based on interpolated TRANSEARCH data for 2011 and 2030

Table 4
Buchanan County Freight Growth, by Directional Volume (2017-2030)
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Table 5
Commodity Growth, 2017-2030 Tons

STCC Commodity
2017 2030 Change

Amount Percent Amount Percent Tons CAGR
20 Food or Kindred Products 13,607,172 27.9% 17,089,019 27.2% 3,481,847 1.8%

50 Secondary TraĴ  c 6,273,714 12.8% 9,551,412 15.2% 3,277,698 3.3%

14 Nonmetallic Minerals 2,558,885 5.2% 4,337,514 6.9% 1,778,629 4.1%

01 Farm Products 12,722,954 26.1% 13,730,379 21.9% 1,007,425 0.6%

32 Clay, Concrete, Glass, or Stone 1,570,169 3.2% 2,449,667 3.9% 879,499 3.5%

28 Chemicals or Allied Products 2,291,780 4.7% 2,872,890 4.6% 581,110 1.8%

29 Petroleum or Coal Products 2,239,771 4.6% 2,694,447 4.3% 454,677 1.4%

36 Electrical Equipment 360,128 0.7% 738,884 1.2% 378,756 5.7%

24 Lumber or Wood Products 1,377,269 2.8% 1,723,130 2.7% 345,861 1.7%

30 Rubber or Misc. Plastics 552,516 1.1% 755,206 1.2% 202,691 2.4%

Remaining Commodities 5,272,535 10.8% 6,776,286 10.8% 1,503,751 1.9%

Total 48,826,894 100.0% 62,718,835 100.0% 13,891,941 1.9%
Source: Prepared by CDM Smith, based on interpolated TRANSEARCH data for 2011 and 2030 
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Figure 3
Commodity Tons (2017)

Figure 4
Commodity Value (2017)

Source: Prepared by CDM Smith, based on interpolated TRANSEARCH data for 2011 and 2030 

Source: Prepared by CDM Smith, based on interpolated TRANSEARCH data for 2011 and 2030 
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Midterm Growth – Tons, value, and unit growth be-
tween 2017 and 2030 as described below:
• Directional Growth – Year 2030 Buchanan Coun-

ty freight volume of 62.7 million tons, carried in 4.5 
million truck units, is valued at $108.7 billion (see 
Table 5). This refl ects a compound average growth 
rate (CAGR) of 1.9 percent, 1.9 percent, and 2.4 
percent, respectively, from 2017. Intra-county 
tonnages grow at a fast pace (albeit, it is low-value 
Nonmetallic Minerals, or aggregate). Despite slight 
diĳ erences in directional growth, the overall year 
2030 composition is like 2017, with a signifi cant 
majority (85 percent) of through volumes.

• Commodity Growth – Food and kindred products 
and secondary traĴ  c growth account for almost 
half of tonnage growth. Commodity growth detail is 
shown in Table 5.

4.3  I-229 Freight Movements & Economic Importance
TRANSEARCH assigns truck movements to 36 
roadway segments in Buchanan County. Eight per-
tain to I-229 segments, the remainder pertain to 
I-29 and other US and state roads. The 2017 roadway 
density data indicates freight value peaked at $73.6 
billion on an I-29 segment, which was dominated by 
through movements, see Figure 5. In comparison, the 
highest-value segment of I-229 ($2.5 billion) is only 
3.4 percent of the I-29 segment volume. However, 
83 percent of the I-229 value pertains to Buchanan 
County. Bottom-line, traĴ  c volumes on I-229 study 
segments are much less than those on I-29 but accom-
modate a greater share of locally relevant traĴ  c (e.g., 
non-through).

Economic Importance – Of the $2.5 billion trucked 
along I-229 study segments, $2.0 billion (80 percent) 
are inbound-to or outbound-from Buchanan County. 
Comparison of these values to county economic totals 
provides perspective. According to IMPLAN® (see 
Section 6.1), Buchanan County’s economy employed 
62,500 people in 2017, earning $3.1 billion in labor in-
come, producing $5.0 billion in value-added (or, gross 
regional product), with a fi nal sales output of $12.6 bil-
lion, as shown in Table 6. Goods-related industries (e.g., 
agriculture, mining, manufacturing, etc.) account for 
52.9 percent of the regional sales output ($6.7 billion). 
As such, the $2.0 billion worth of Buchanan Coun-
ty-produced/consumed goods carried on I-229 study 
segments account for about 30 percent of the Bu-
chanan County’s goods-related output value in 2017.
5.0  Economic Assessment
The following economic assessment includes con-
struction impacts, trucking (dis)benefi ts, and potential 
redevelopment.
5.1  Construction Impacts
IMPLAN® was used to estimate the short-term 
construction impacts of replacing or rehabilitating the 
I-229 double-decker bridge. 
IMPLAN® – Is an input-output (I/O), social account 
matrix software used for estimating regional annual 
economic impacts from assumed industry or com-
modity changes, refl ecting economic interrelationships 
between industries, commodities, households, and 
governments, measured by impact multipliers and other 
economic characteristics. Multipliers are developed 
from regional purchase coeĴ  cients, production func-
tions, and socioeconomic data for each geographically 
specifi c variable. IMPLAN® is commonly used for 
quantifying economic interactions along various met-
rics and dimensions and can be evaluated in a myriad of 
ways for a variety of purposes.Variable Goods^ Other Total Goods %

Employment 11,423 51,034 62,457 18.3%

Labor Income* $0.8 $2.3 $3.10 24.8%

Value Added* $1.6 $3.4 $5.00 32.6%

Output* $6.7 $5.9 $12.60 52.9%
Source: Source: IMPLAN; *in billions of dollars; ^includes agricul-
ture, mining, manufacturing, etc.

Table 6
Buchanan County Economy (2017)
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Figure 5 
Freight Value by Roadway Segment 
in Buchanan Co., MO (2017)

Source: Prepared by CDM Smith, based on interpolated TRANSEARCH data for 2011 and 2030 
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Alternative Construction Costs – The inputs into the 
model are based on the relative construction cost of 
each of the Reasonable Alternatives. The No-Build 
alternative assumes the existing double-decker bridge 
is barricaded and permanently closed with no replace-
ment. The four Reasonable Alternatives costs range 
from $48 to $72 million (Table 7).
Impact Measures – Five annual impact measures are 
used to assess the construction eĳ ects. 
• Employment (Jobs) – Measured in terms of 

full-time-equivalent (FTE) job-years.
• Output – Total sales value associated with all levels 

of economic activity (comprises intermediate in-
puts and value added, combined).

• Value-Added – Net additional economic activity 
beyond intermediate inputs in the production of 
goods and services, synonymous with gross regional 
product (GRP); includes labor income, other prop-
erty income types, and taxes.

• Labor Income – Includes both employee compen-
sation, which is the wage/salary earnings paid to 
employment, and proprietor income.

• Taxes – Various taxes on production and imports 
(sales, property, excise, etc.), fi nes, fees, licenses, 
permits, etc. resulting from business economic 
activity; this includes all federal, state, and local tax 
revenues.

Impact Types – An industry or commodity change 
applied to the IMPLAN® model yields three types of 
impacts that aggregate into a total impact for each of 
the above-mentioned measures. 

• Direct – Impacts attributable to the changed in-
dustry or commodity.

• Indirect – Impacts associated with the suppli-
ers that provide intermediate goods and ser-
vices to the directly impacted industries; this is a 
supply-chain eĳ ect.

• Induced – Impacts associated with the re-spending 
of earned income from both the direct and indirect 
industries in the study region; this is a net regional 
gain/loss income eĳ ect. 

• Total – Summation of direct, indirect, and induced 
types.

Impact Findings – Construction costs represent the di-
rect change in regional output, which range from $48 
to $72 million (Table 7). Resultant annual impacts, in-
clusive of the direct, indirect, and induced eĳ ects would 
total between 429 to 635 jobs, as summarized in Table 
8. These refl ect single-year impacts that would cease 
after the new facility is built. Employment income 
impacts range from $26.0 to $37.8 million. The other 
value-added, output, and tax impacts are also shown. 
Since there are no costs associated with the No-Build, 
no impacts are estimated.
5.2 Freight Benefi ts
Order of magnitude (dis)benefi ts associated with the 
four Reasonable Alternatives were developed to pro-
vide a sketch-level economic perspective. The general 
fi ndings lack the quantitative rigor associated with 
travel demand modeling (TDM) of each alternative 
under a base year and forecast year. Rather, existing 
AADT, TRANSEARCH derived truck units, shipper/
receiver responses, and USDOT Benefi t-Cost Analysis 
(BCA) guidelines were used to broadly estimate the 
annual truck-user (dis)benefi ts – exclusive of passen-
ger vehicles, traĴ  c growth, and other BCA factors. The 
purpose was to understand the (dis)benefi ts associated 
with existing bridge closure to the shippers/receivers, as 
well as how such (dis)benefi ts compare with alternative 
construction costs and regional economic activity.
General Assumptions – Truck diversion estimates 
refl ect survey responses, TRANSEARCH I-229 
volumes, MoDOT AADT, and consultant experience. 
While it is hard to estimate diversions based on any 
given Reasonable Alternative it was assumed based 

Alternative Description Cost ($M)
No-Build N/A

Alt A: Main Street Corridor $49.1

Alt B: 2nd Street Corridor $51.4

Alt C: Railroad Tracks East Corridor $71.5

Alt D: Existing Corridor $48.3
Source: I-229 EA

Table 7
Construction Cost by Alternative
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on experience that Alternative A and B, with additional 
signals, would result in more diversions than Alternatives 
C or D with fewer signals. Survey responses suggest 
fewer traĴ  c signals would result in less diversion. All the 
alternatives are expected to divert the routes of some 
drivers (e.g., I-29 to/from US Route 36), which increas-
es drive times, distances, and potentially congestion on 
alternative routes (especially I-29). Additionally, these 
alternatives facilitate better connectivity to/from the 
Stockyards Expressway and the expressway north of the 
decommissioned bridge.
An average diverted truck-trip distance of fi ve miles is 
assumed (e.g., using US Route 36 and I-229). AADT are 
annualized assuming 300 days/year. Average diverted 
speed is estimated at 50 mph. Truck operating costs are 
estimated at $0.92/mile and $29.25/hour, per USDOT 
BCA Guidance. Daily truck volume estimates of 2,700/
day refl ect similar data across TRANSEARCH, the sur-
veyed volumes, and MoDOT traĴ  c counts. 
Diversion Costs and Benefi ts – Two perspectives: fi rst, 
closing the existing I-229 bridge (No-Build Alternative) 
will result in (dis)benefi ts, since trucks (and other users) 
will drive further at lower speeds on other network roads. 
Second, comparison of the Reasonable Alternatives (dis)
benefi ts to the No-Build alternative generates net bene-
fi ts (i.e., (dis)benefi t reduction).
Truck Diversion Costs – Under the four Reasonable 
Alternatives, truck diversion estimates range from 5 
percent (Alt D) to 20 percent (Alt B). A 100 percent 
diversion is assumed under the No-Build Alternative, 
since the bridge would be closed without a new alterna-
tive rout. Resultant diversion costs and benefi ts shown in 

Table 9 suggest:
• Annual diverted truck (dis)benefi ts of decommis-

sioning without a replacement total $6.1 million 
(No-Build). 

• Comparatively, the Reasonable Alternatives would 
reduce annual truck (dis)benefi ts to between $0.3 
million (Alt D) and $1.2 million (Alt B). 

Annual Benefi ts – Compared to the (dis)benefi ts of the 
No-Build Alternative, the Reasonable Alternatives yield 
notable truck benefi ts ($4.9 million to $5.8 million). 
Of these net benefi ts, it is estimated that 60 percent 
pertain to local shippers/receivers; the other 40 percent 
accrue to non-local through truck movements.
Summary – From a freight-user feasibility perspective, 
the relative annual (dis)benefi ts associated with each of 
the Reasonable Alternatives range from one to two per-
cent of their construction costs. A detailed BCA would 
yield more substantiated conclusions.
Under the No-Build Alternative local diverted truck (dis)
benefi ts of $3.7 million refl ect a very small share of the 
overall annual regional goods economy ($6.7 billion, see 
Table 6). Of the four Reasonable Alternatives, Alterna-
tive D appears to facilitate the greatest truck traĴ  c fl ow, 
and hence be the least disruptive to local businesses. 
These fi ndings also appear to support the general per-
spectives gleaned from the surveys.
5.3  Economic Development
The long-term economic impacts and benefi ts associ-
ated with decommissioning the bridge go beyond con-
struction and freight users. The alternatives reorganize 

Measure No-Build
Alt A Alt B Alt C Alt D

Main Street 
Corridor 2nd Street Corridor Railroad Tracks 

East Corridor Existing Corridor

Employment (No. of Jobs) NA 436 457 635 429

Income ($M) NA  $26.0  $27.2  $37.8  $25.5 

Value-Added (GRP in $M) NA  $33.4  $35.0  $48.7  $32.9 

Output ($M) NA  $70.4  $73.7  $102.6  $69.3 

Taxes ($M) NA  $1.3  $1.3  $1.8  $1.2 
Source: CDM Smith use of IMPLAN

Table 8
Construction Impacts by Alternative, Measure, and Type
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local shipper/receiver freight traĴ  c on St. Joseph’s 
roads, which could also facilitate downtown redevel-
opment if paired appropriately with other revitalization 
initiatives. Quantifi cation of such redevelopment is 
diĴ  cult and often controversial since it comprises vary-
ing economies, land-use and zoning, transport volume 
and capacity, etc. While quantifi cation goes beyond this 
study purpose and objectives, general observations and 
experience provide perspective. 
The Strategic Highway Research Program 2 (SHRP2) 
studied 100 before and after highway case studies of 
economic and land development impacts, created a 
national database, and developed a web-based tool 
to evaluate the potential impacts given project and 
analysis area metrics. Project types included intercity 
highways, urban beltways, bypasses, local access roads, 
bridges, highway interchanges, and intermodal road/
rail terminals. Regions included both urban and rural 

settings, spanning a range of economic distress levels. 
Data was categorized in fi ve ways:
• Project characteristics – Facility, construction 

date, cost, distance, region, traĴ  c volume, etc.
• Project objectives – Congestion reduction, en-

hanced access, economic growth, etc.
• Impact metrics – Change in employment, income, 

business output, land values, building development, 
and tax revenues.

• Quantitative explanatory data – Location (region, 
metropolitan/rural), topography, and economic 
distress level.

• Qualitative explanatory data – Local interview fi nd-
ings on land use plans and policies, business climate 
and support programs, other factors aĳ ecting 
outcomes.

Alternative
Description No-Build

Alt A Alt B Alt C Alt D
Main Street 

Corridor 2nd Street Corridor Railroad Tracks 
East Corridor Existing Corridor

Diversions

Percent diverted a. 100% 15% 20% 10% 5%

Daily Trucks 2,700 405 540 270 135

Annual b.   

Truck miles (VMT)c. 4,050,000 607,500 810,000 405,000 202,500

Truck hours (VHT)d. 81,000 12,150 16,200 8,100 4,050

Annual Truck Disbenefi ts ($M)

Vehicle Operating e. $3.7 $0.6 $0.7 $0.4 $0.2

Time f. $2.4 $0.4 $0.5 $0.2 $0.1

Total $6.1 $1.0 $1.2 $0.6 $0.3

Local User Disbenefi ts g. $3.7 $0.5 $0.7 $0.4 $0.2

Annual Net Benefi ts ($M)

Benefi ts (vs. No-Build) -- $5.1 $4.9 $5.5 $5.8
a. CDM Smith
b. 300 hundred days per year
c. fi ve diverted miles per truck trip
d. 50 mph average trip speed
e. $0.92 VOC/mile (FHWA BCA Guidance 2018)
f. $29.25 time-cost/hour (FHWA BCA Guidance 2018)
g. 60% local trucks; comparison of MoDOT AADT, Transearch, and shipper/receiver surveys

Table 9
Truck Diversion (dis)Benefi ts by Alternative
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Key Findings – Statistical analysis of empirical data and 
identifi cation of common themes from the qualitative 
interview reports yielded the following:
• Impact measures – Transportation projects facil-

itate economic development in varying forms of 
employment, income, land use, property values, or 
building construction depending on project type 
and setting – no “one-size-fi ts-all.”

• Impact horizon – Impacts vary over time, which 
requires multiple impact measures and temporal 
observations to understand economic development 
impacts.

• Impact variance – Eighty-fi ve percent of the proj-
ects yielded positive economic impacts, while the 
rest show either no net impact or a small negative 
impact. However, impacts varied widely given the 
variance in project characteristics.

• Region – Larger job impacts are generated in 
metropolitan settings than in rural settings. Rural 
projects tend to have lower costs and take less time 
to build than those in metropolitan settings. Job 
growth in rural areas lags metropolitan areas.

• Regional economy – Projects in economically vi-
brant areas with complementary infrastructure and 
zoning regulations tend to generate more jobs than 
projects in areas with a weak/faltering economy, 
lacking infrastructure support, and unsupportive 
zoning.

• Regional coordination – Projects with a coordi-
nated economic development eĳ ort (involving 
complementary policies) generally facilitate more 
long-term job growth than projects lacking local 
supporting policies.

Project Details Aĳ ect Outcomes – The seven com-
mon themes aĳ ecting economic impact comprise two 
general categories:
• Land use policies and conditions

- Consistency with land use policies;
- Zoning and site preparation; and
- Real estate market conditions.

• Proactive government actions
- Promotion of a shared vision among stakeholders;
- Inter-agency coordination and consensus building;
- Integration with other public investment and de-

velopment eĳ orts; and
- Complementary targeting of economic develop-

ment eĳ orts.
Prior study fi ndings indicate that a rising demand for 
goods and services is required for a region to realize 
economic development impacts from a highway in-
frastructure project. This requires appropriate land 
use policies/conditions and government support. It 
confi rms that transportation investment can facilitate 
but not solely create economic activity. Rather, other 
complementary and supporting initiatives are required 
in conjunction with transportation improvements.
5.4  Conclusions
The construction costs associated with the four Rea-
sonable Alternatives are of the same magnitude but re-
fl ect single year events with no long-term impact. Local 
shippers/receivers indicate I-229 to be a signifi cant 
roadway. While bridge decommissioning would aĳ ect 
freight users over the long-term, alternative roadways 
are available, albeit more (dis)benefi ts in transport 
terms (i.e., further and/or longer). 
Order-of-magnitude truck (dis)benefi ts of decommis-
sioning without replacement are $6.1 million annually, 
which could be reduced with a bridge replacement; 
nonetheless annual (dis)benefi ts still rise ($0.9 to $2.4 
million). A more accurate and encompassing analysis of 
transport benefi ts for shippers/receivers and passen-
ger-vehicle users requires a travel demand model. 
Beyond the transport eĴ  ciency and construction 
impacts, the larger issue at hand may be the potential 
economic redevelopment impacts of removing the 
bridge in a manner that facilitates downtown St. Joseph 
redevelopment. Such redevelopment goes beyond a 
freight-economic analysis to incorporate various land 
use policies and proactive government actions.
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Technical Memorandum 9

Riverfront Development
1.0 Introduction
The purpose of this technical memorandum is to outline 
potential impacts to the proposed improvements de-
scribed in the recently completed St. Joseph Riverfront 
Master Plan (SWT Design, et al 2019), due to each of 
the I-229 Reasonable Alternatives. 
The proposed reconfi gurations of I-229 are gener-
ally limited to the area between U.S. Route 36 and 
U.S. Route 59. Therefore, potential impacts are for 
the most part limited to the southernmost area of the 
proposed Riverfront improvements – referred to as 
Robidoux Landing in the Master Plan document (Fig-
ure 1). The proposed Robidoux Landing improvements 
(Segment E) include a riverwalk trail, pedestrian bridge 
across the Missouri River, trail center, public plaza, 
urban beach, splash plaza, destination playground, and 
pedestrian bridge rail crossing (Figure 2).
2.0 Role in Alternatives Selection
The study team has been working closely with the com-
munity and staĳ  from the City of St. Joseph to assess 
the importance and the role the proposed Riverfront 
plan should have in the development and selection of a 
fi nal recommended preferred alternative. The recom-
mendations in the fi nal plan, supported by members 
of the community and city staĳ , prioritized Riverfront 
improvements north of the Study Area, near the casino 
and the Remington Nature Preserve. Improvements in 
the Study Area (Segment E - Roubidoux Landing) have 
been given the lowest priority because of the limited 
land available for development, accessibility and safety 
issues with the current at-grade railroad crossing, lack 
of funding, and limited ability to connect with down-
town improvements. 
The proposed improvements in Segment E - Rou-
bidoux Landing do have some support from various 

stakeholders in the community and there is a desire to 
make some of the proposed improvements. Howev-
er, others in the community believe the at-grade rail 
crossing will be a permanent impediment to those plans 
and are hesitant to value impacts to that plan high-
er than other community goals related to downtown 
revitalization and the eĴ  cient movement of freight. To 
formalize that belief, the study team asked the Mayor 
and City Council to write a letter to that aĳ ect (Figure 
3). Based on this letter and other discussions with the 
community, the decision was made to continue to use 
the potential impacts to the Riverfront Master Plan as 
one of the study’s evaluation criteria, but at the same 
level as the other criteria, and not as high as others that 
were determined to be more important to the commu-
nity - downtown revitalization and freight accessibility. 
3.0 Eĳ ects of Alternatives Considered
The following section evaluates the potential for di-
rect or indirect impacts on the proposed Riverfront 
improvements outlined in the St. Joseph Riverfront 
Master Plan by the Reasonable Alternatives, including 
the No-Build Alternative. It also describes how each 
alternative would impact bicycle and pedestrian access 
to the Riverfront.
2.1 No-Build Alternative
Currently, I-229 passes through the Riverfront Master 
Plan area as a double-decker elevated interstate high-
way. I-229’s on- and oĳ -ramps connect to downtown 
via Charles Street, Edmond Street, Felix Street, and 
Francis Street. The I-229 double-decker bridge portion 
of the interstate is situated between the Riverfront and 
the existing BNSF railroad tracks; it passes directly 
over a parking lot, proposed destination playground, and 
public space shown in the proposed Robidoux Landing 
improvements (Figure 2). The Master Plan proposes 
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Figure 1
Proposed Riverfront Master Plan

Legend
North Riverfront
Riverfront Core
The Bluĳ 
Eco-Line
Robidoux Landing

The Riverfront Master Plan has been 
divided into fi ve diĳ erent segments. 
Segment E, the Robidoux Landing, is 
the only segment that overlaps with 
the I-229 Study Area. 
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E
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D
C

I-229 Study Area

Source: SWT Design, et al 2019
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Figure 2
Proposed Riverfront Master Plan Improvements 
in the Area of Robidoux Landing

Legend
Riverwalk Trail
Pedestrian Bridge over Missouri River
Trail Center, Public Plaza, Urban 
Beach, Splash Plaza, Destination 
Playground and Pedestrian Bridge over 
railroad
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Source: SWT Design, et al 2019
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Figure 3
Letter from Mayor of St. Joseph, MO
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Figure 3
Letter from Mayor of St. Joseph, MO (Page 2)



Page | 137I-229 Environmental Assessment | Technical Memoranda

re-imagining the currently underutilized space beneath 
the interstate as an urban “canvas” for local artists, with 
murals lending new energy and life to the area. The 
authors of the Riverfront Master Plan document did 
not consider the presence of the I-229 bridge to be an 
impediment to the proposed Riverfront improvements, 
stating that “Robidoux Landing has been programmed/
designed in such a way that the key elements are ca-
pable of existing with or without the elevated highway.” 
However, there would be obvious drawbacks should 
the double-decker bridge remain. The current confi g-
uration of I-229, with its tangle of bridges and ramps, 
complicates bicycle and pedestrian access to the 
proposed Robidoux Landing - an area that is already 
nearly unnavigable on foot, even when considering the 
presence of the BNSF railroad. Vehicular access will 
remain limited to the existing at-grade railroad crossing 
at Francis Street. However, pedestrian access could still 
be expanded via the proposed riverwalk trail and pedes-
trian bridges shown in the Riverfront Master Plan.
2.2 Alt A - Main Street Corridor
Alternative A proposes partial removal of I-229 be-
tween Felix Street and US Route 59, with a realigned 
roadway connecting into Main Street (Figure 4). The 
connection to Main Street transitions to an at-grade 
arterial roadway north of Sylvanie Street. Alternative 
A also reconnects the grid along 2nd Street, at the 
intersections of Sylvanie Street, Charles Street, and 
Edmond Street. The relocation of the roadway will ease 
constructability of the proposed Robidoux Landing 
elements. While this alignment eliminates a large por-
tion of the elevated highway, the alternative maintains 
an elevated highway between Robidoux Landing and 
downtown St. Joseph. There would likely be some re-
ductions in traĴ  c around Robidoux Landing as a result 
of the re-aligned roadway. The removal of the existing 
on-ramp and oĳ -ramp connecting to Felix Street and 
Francis Street could expand opportunities to improve 
connectivity to the north of Robidoux Landing, includ-
ing simplifying the implementation of the proposed 
pedestrian bridge rail crossing.
2.3 Alt B - 2nd Street Corridor
Alternative B proposes I-229 be re-aligned, with a 
handful of on-ramps and oĳ -ramps replaced with two 
intersections - one located southwest of 4th Street 

and Mitchell Street and the other at Felix Street and 
2nd Street (Figure 5). The interstate would eĳ ectively 
be eliminated in the area of Robidoux Landing, includ-
ing the on-ramp and oĳ -ramp that currently connect 
to Charles Street and Edmond Street, respectively. 
As with Alternative A, the resultant space left by the 
removal of the interstate would ease constructability of 
the Landing. However, the re-aligned roadway, which 
would be at-grade or slightly elevated north of Sylvanie 
Street, could present a signifi cant barrier for bicyclists 
and pedestrians – despite proposed pedestrian facilities 
alongside the roadway. The intersections, unlike the 
roundabouts originally proposed as part of this alterna-
tive, will be friendlier to pedestrians. TraĴ  c lights and 
crossing signals will provide safer access to the landing 
and the slower traĴ  c speeds will be more welcoming 
for on-street bicyclists. 
2.4 Alt C - Railraod Tracks East Corridor
Alternative C proposes I-229 be realigned between 
US Route 59 and US Route 36 and moved to the east 
side of the BNSF railroad (Figure 6). A bridge would 
be provided on the north just east of the railroad to 
provide a connection to I-229 to the north. The in-
terstate would eĳ ectively be eliminated in the area of 
Robidoux Landing. As with Alternatives A and B, the 
resultant space left by the removal of the interstate 
would ease constructability of the Landing. A signalized 
intersection would be provided at Felix however signif-
icant barriers would be present along the majority of 
the corridor with BNSF and the proposed boulevard 
running parallel. The best opportunity for pedestrians 
and bicyclists to access the landing would likely be at 
Francis Street under the new bridge structure.
With the shift to the east side of the railroad, this alter-
native also opens up the possibility of providing a trail 
connection into the Riverfront from the south that the 
other alternatives would preclude. 
2.5 Alt D - Existing Corridor
Alternative D proposes I-229 be reconstructed along 
its existing corridor at ground level where feasible. A 
bridge would be provided on the north just east of the 
railroad to provide a connection to I-229 to the north 
(Figure 7). Unlike Alternatives A, B and C, the resul-
tant space left by the removal of the double-decker 
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Figure 4
Alternative A - Main Street Corridor
Riverfront Rendering

Figure 5
Alternative B - 2nd Street Corridor
Riverfront Rendering
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Figure 6
Alternative C - Railroad Tracks East Corridor
Riverfront Rendering

Figure 7
Alternative D - Existing Corridor
Riverfront Rendering
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bridge would not provide adequate space for the pro-
posed construction of the Landing. The best opportu-
nity for pedestrians and bicyclists to access the landing 
would likely be at Francis Street under the new bridge 
structure.
3.0 Conclusion
The I-229 double-decker bridge - as it stands today - is 
largely a psychological and visual barrier to the River-
front from Downtown. Although access to the River-
front is currently limited to the at-grade railroad cross-
ing on Francis Street, there is no additional, signifi cant 
physical barrier presented by the I-229 bridge structure 
itself. Access to the Riverfront – for bicyclists, pedes-
trians, and motorists alike – will not greatly improve 
unless additional connections are made. Additionally, 
a southern connection could greatly improve access 
to the Riverfront. Alternative C provides the land and 
ability to ease connectivity to the south. 

Among the four alternatives that propose some level of 
modifi cation to the existing I-229 bridge and/or ramps, 
Alternative A seems to oĳ er the most promise in terms 
of improving the relationship between downtown St. 
Joseph and the Riverfront – at least in the area of 
Robidoux Landing. Alternatives B and C provide the 
additional right-of-way needed for the improvements 
but both introduce a new bridge structure in the vicinity 
of the proposed improvements. If any of the alterna-
tives were paired with robust pedestrian and bicycle fa-
cilities to provide new, direct multi-modal access to the 
Riverfront, the net benefi t could be even greater. Table 
1 below provides a summary of the impacts outlined in 
this section.

Table 1
Reasonable Alternatives Eĳ ect on the Proposed Robidoux Landing Improvements

No-Build Alt A
Main St. Corridor

Alt B
2nd Street Corridor

Alt C
Railroad Tracks 
East Corridor

Alt D
Existing

Bicycle/Pedestrian Ac-
cess to the Riverfront

No change to existing 
bike/ped
access. Francis St. 
remains the only cross-
ing point.

Removal of I-229 
bridge eliminates a 
visual and psychological 
barrier but does not 
change access. New 
traĴ  c light at Francis 
St could make crossing 
safer.

No change to existing 
bike/ped access. Fran-
cis St. remains the only 
crossing point.

New bike/ped access 
points to the south 
would improve con-
nectivity.

No change to existing 
bike/ped access. Fran-
cis St. remains the only 
crossing point.

Ability to Provide 
Southern Riverfront 
Access

Southern access not 
possible.

Southern access not 
possible.

Southern access not 
possible.

Southern access 
possible.

Southern access not 
possible.

Vehicular Access to 
the Riverfront

No change to existing 
vehicular access.

No new vehicular 
access points to the 
Riverfront.

No new vehicular 
access points to the 
Riverfront.

Southern access could 
be accomodated.

No new vehicular 
access points to the 
Riverfront.

New Development 
Opportunities

No new developable 
land.

Removal of large 
portions of I-229 and 
re-connection of grid 
results in new, poten-
tially developable land.

Removal of ramps at 
Edmonds/Charles 
opens up developable 
land but new bridge 
at Felix/Francis limits 
opportunities. 

Removal of existing 
businesses and bridge 
structure on the north 
would be an impedi-
ment to new develop-
ment. Some additional 
land available along 
Riverfront.

Removal of ramps at 
Edmonds/Charles 
and at Felix/France 
opens up developable 
land. No additional 
land available along 
Riverfront.

Views to the River 
from Downtown

Views remain un-
changed.

Removal of I-229 
bridge eliminates a 
visual barrier. 

New bridge structures 
could negate potential 
benefi t of I-229 bridge 
removal.

New bridge structures 
could negate potential 
benefi t of I-229 bridge 
removal.

New bridge structures 
could negate potential 
benefi t of I-229 bridge 
removal.

Legend
Positive Impact
Neutral Impact
Negative Impact
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Technical Memorandum 10

Visual Assessment
1.0 Introduction 
The Federal Highway Administration’s (FHWA) Tech-
nical Advisory T6640.8A (TA) indicates whenever 
the potential for visual impacts exists from a proposed 
transportation project the environmental study should 
identify the potential visual impacts to the adjacent land 
uses as well as measures to avoid, minimize, or mitigate 
these potential visual impacts. 
The visual assessment process consists of four compo-
nents. These include:
• Determining the area of visual eĳ ect
• Analyzing the landscape character and experience
• Predicting baseline impacts
• Identifying mitigation options 
The visual assessment process provides an analysis of 
the landscape character for the Study Area. It is also 
used to determine the type and degree of visual impact 
for various viewers, such as the interstate user, the 
recreational tourist, and the local resident. 
2.0 Project Description
The Missouri Department of Transportation (MoDOT) 
is currently evaluating the future of a portion of Inter-
state 229 (I-229) in the St. Joseph, Missouri region. 
I-229 is a major corridor through downtown St. Joseph 
carrying traĴ  c through the heart of the city along the 
Missouri River. Through the downtown area, I-229 
consists of a mile-long, double-decker bridge that has 
served industry and daily travelers since it was built in 
1976. This key piece of infrastructure is aging and will 
soon need signifi cant repairs to keep it in good driving 
condition. Before proceeding with costly repairs, Mo-
DOT has decided to consider the future of the I-229 
bridge. 

3.0 Analysis Process
This visual assessment provides information for the 
FHWA National Environmental Policy Act (NEPA) 
process. This visual assessment is based on the FHWA 
Guidelines for the Visual Impact Assessment of High-
way Projects (January 2015) methodology for assessing 
potential visual impacts.
This visual analysis assesses the visual character and 
visual quality of the landscape, and then considers how 
typical viewers may respond to what they see around 
them. This assessment uses a professional observational 
approach that involves using projections about the visu-
al preferences of viewers from certain locations. These 
assumptions are listed when the aĳ ected population 
is described within the landscape units identifi ed and 
discussed in the section below. 
Visual quality addresses aesthetics, which is the study 
of perceptual experiences that are pleasing to people. 
Visual quality is, therefore, the experience of having 
pleasing visual perceptions. Although background and 
former experiences make each individual’s experience 
of visual quality unique, human perception of what con-
stitutes a pleasing landscape is remarkably consistent, 
not only within a society but across cultures. 
A viewer observing an existing scene has a range of 
available responses that are inherent to all human be-
ings. The FHWA Visual Impact Assessment Guidelines 
recognize three types of visual perception, correspond-
ing to the three types of visual resources: 
• Natural environment - This includes air, land, water, 

vegetation, and animal life. 
• Cultural environment - This consists of buildings, 

structures, transportation infrastructure, and other 
built features, including art. 
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• Project environment - This includes the alignment, 
profi le, type, size, pavement type, signs, enhance-
ments, other elements of the bridge and roadway. 

The project impacts were identifi ed by considering 
these elements. This visual assessment memorandum 
describes the existing conditions and the impacts of the 
alternatives in the foreground view within approximately 
0.25 miles and the middle ground view (3 to 5 miles). 
The background views are generally blocked by the 
existing built environment.
4.0 Aĳ ected Environment
The project site is the existing I-229 double-decker 
bridge between US Route 36 and US Route 59. The 
BNSF tracks and the I-229 structure are between 
downtown and the Missouri River. Downtown St. 
Joseph is characterized by a traditional main street with 
several local streets. In addition to commercial, indus-
trial, and residential uses, it includes a transit center and 
civic buildings. There are a variety of building types and 
ages, as well as varied building heights and densities, 
throughout downtown. 
4.1  Area of Visual Eĳ ect
The area of project visibility is referred to as the Area 
of Visual Eĳ ect (AVE). It is determined by the physical 
constraints of the environment and the physiologi-
cal limits of human sight. For this project, the AVE 
includes the foreground and middle ground views, 
generally bound by US Route 59 to the north, South 
11th Street on the east, US Route 36 to the south, and 
views beyond the Missouri River to the west. The AVE 

focuses on foreground views within 0.25 miles and the 
middle ground views within 3 to 5 miles because views 
of the site beyond the middle ground are largely ob-
scured by existing development. Existing buildings may 
also obscure views from locations within the AVE.
A landscape unit can be conceived of as a spatially 
defi ned landscape with a particular visual identity—a 
distinctive “outdoor room.” The two landscape units 
(Figure 1) defi ned for this project are: 
• Downtown East of I-229
• Missouri River West of I-229
4.2  Visual Character, Quality, and Viewer Population
An area’s buildings, infrastructure, structures, art, and 
landscaping create the character of the cultural visual 
environment. The Study Area is located in downtown 
St. Joseph, which has a varied visual character and 
quality blended into a defi ned downtown area, including 
a mix of residential, commercial, industrial, and public 
uses. 
In the context of the urban downtown setting, ele-
ments of the natural environment are a minor feature 
of the visual setting because this is a highly developed 
area with the built environment providing much of the 
landscape. 
The viewing population in the AVE includes residents, 
employees and customers/visitors at area business-
es and institutions, commuters, and people passing 
through the area. Viewer preferences identifi ed below 
are based on the viewer categories and visual prefer-
ences identifi ed in the FHWA Visual Impact Assess-

Figure 1
Example Landscape Units

Downtown Landscape Unit Missouri River Landscape Unit
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ment Guidelines. Residents tend towards a desire to 
maintain the existing landscape as it is and are often 
interested in visual order and a natural harmony, the 
existing mix of uses and visual elements in the area 
detract from visual harmony. Merchants tend to be 
more permanent and prefer heightened visibility, free 
of competing visual intrusions. Shoppers prefer visual 
clarity to guide them to their destination; once at their 
destination, they prefer to concentrate on the shopping 
experience with few distractions. Commercial/industrial 
workers who manufacture goods and services or trans-
port goods and services may benefi t from good order 
and project coherence, but do not depend on those 
visual attributes. 
4.3 Downtown East of I-229 
Downtown is the cultural center of the city and is 
approximately bounded by Robidoux Street to the 
north, I-229 to the west, Charles Street to the south, 
and 10th Street to the east. The buildings are of varying 
heights with primary materials including brick or con-
crete. Many of the businesses within the Study Area 
include local service providers, such as gas stations, 
convenience stores, vintage clothing stores, coĳ ee 
shops, and restaurants. Examples of just a few of these 
businesses include The Lucky Tiger, a vintage clothing 
store on Francis Street; Boudreaux’s Louisiana Seafood 
& Steaks, a popular eatery on North 4th Street; Impe-
rial Super Gas, a gas station on South 6th Street; and 
Brioche Café, a French bakery on North 7th Street.
• Natural environment - The downtown built en-

vironment is of the composition that is generally 
inharmonious to the natural environment. The 
downtown area does have a few small parks and 
green spaces. 

• Cultural environment - The downtown built envi-
ronment provides a sense of cultural order typical 
of a downtown area. 

• Project environment - Alternatives where the main 
traĴ  c fl ow travels through the downtown area will 
enrich the viewers experience of the downtown 
cultural environment as they pass industrial, com-
mercial, and governmental buildings and activities. 
However, these alternatives will have limited views 
of the natural features of the Missouri River. 

4.4 Missouri River West of I-229
The Missouri River meanders on the west side of I-229 
preserving natural features of the area with forested 
areas and open space undeveloped by humankind. This 
untouched natural fabric is seen in Figure 1. 
• Natural environment - The Missouri River land-

scape is the predominant natural environment 
feature but also includes riparian vegetation and 
agricultural fi elds west of the river. The meandering 
Missouri River and green banks are complement-
ed by the unbuilt views beyond the river’s western 
banks.

• Cultural environment - The Missouri River area 
west of I-229 is generally without cultural infl uenc-
es within the viewshed.

• Project environment - Alternatives where the main 
traĴ  c fl ow travels, partially along the Riverfront, 
will maintain the viewers experience of the down-
town cultural environment to the east and views of 
the natural features of the Missouri River towards 
the west. 

5.0 Potential Impacts
Visual impacts are changes to the environment (mea-
sured by the change in the compatibility of the impact 
to the surrounding area) or to viewers (measured by 
sensitivity to the impacts). Together, the compatibility 
of the impact and the sensitivity of the viewers yield the 
degree of the impact to visual quality. Potential impacts 
of the alternatives result from the most prominent el-
ement which is the roadway. These impacts are defi ned 
below: 
• Compatability - Compatibility of the change is de-

fi ned as the ability of the environment to absorb the 
project with the surrounding environment by having 
compatible visual character. The alternative can be 
considered compatible or incompatible. 

• Sensitivity - Sensitivity to the change is defi ned by 
the ability of viewers to see and be aĳ ected (either 
negatively or positively) by the changed setting. The 
sensitivity to impact is based on viewer sensitivity to 
changes in the visual character of visual resources. 
Viewers are either sensitive or insensitive to im-
pacts. By itself, the sensitivity of the impact should 
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not be confused or confl ated with the value of the 
impact. 

• Degree - Degree of the impact is defi ned as either 
a benefi cial, adverse, or neutral change to visual 
quality. An alternative may benefi t visual quality 
by either enhancing visual resources or by creating 
better views of those resources and improving the 
experience of visual quality by viewers. Similarly, 
it may adversely aĳ ect visual quality by degrading 
visual resources or obstructing or altering desired 
views.

Pictures of various views within the Study Area have 
been provided in Figure 2. In addition, renderings of 
each of the Reasonable Alternatives (RA) have been 
provided in Figure 3.
5.1  No-Build Alternative
Under the No-Build alternative, the existing dou-
ble-decker bridge would be left in place. Only routine 
maintenance and repair of the existing bridge would 
occur. There would be no widening of the bridge, no 
improvement of roadway or bridge profi les, no ma-
jor rehabilitation, and no replacement of the existing 
bridge. Due to its deteriorated condition, the I-229 
double-decker bridge would fall into a signifi cant state 
of disrepair causing the bridge to eventually be load 
posted and ultimately closed - potentially within the 
next few years.
• Compatibility - Although the double-decker bridge 

would remain, it would fall into a state of disrepair. 
In this deteriorated state, it would become unsightly 
and thus viewers would be sensitive to this decrepit 
structure.

• Sensitivity – The viewers will not experience a 
changed setting. Thus, the viewers are insensitive to 
impacts. 

• Degree – The visual quality will decline over time 
resulting in an adverse eĳ ect.

5.2 Alt A - Main Street Corridor
Under this alternative, I-229 would be partially or fully 
de-designated as an interstate, the double-decker 
bridge removed, and a four-lane arterial constructed. 
The arterial would be constructed at-grade (elevated 
as necessary for compliance with fl oodplain and storm-

water drainage requirements) in the same location as 
the existing double-decker bridge between the BNSF 
tracks and the Missouri River with the exception of the 
section between US Route 59 and Messanie Street. 
The new arterial would cross over the railroad at 2nd 
Street and would tie into Main Street on the west side 
of the electrical substation. A bridge would be required 
to bring the new arterial over the BNSF tracks. On 
the south end of the project, the bridge confi guration 
would remain largely as-is with the exception of a new 
at-grade intersection with Stockyards Boulevard. 
• Compatibility - The existing built environment has 

the ability to absorb the changes to the surrounding 
environment as a result of Alt A while maintaining 
a compatible visual character. Alt A is considered 
compatible with the surrounding environment. 

• Sensitivity - The viewers will not experience a 
changed setting across most of Alt A. Some view-
ers could have a negative sensitivity to their immer-
sion into the downtown area with the absence of 
the iconic brick street as well as and being sensitive 
to the lost viewshed of the Missouri River on the 
northern portion of the alignment. Open views of 
the river will be a positive feature of this alternative, 
especially with the new bridge on the south end. 
Therefore, Alt A is considered a neutral impact to 
sensitivity. 

• Degree of Impact - Most of this alternative will 
maintain the existing views which are positive 
impacts. However, the northern portion of the 
alignment will lose the view of the Missouri River’s 
natural features. Alt A is considered to have a neu-
tral change to visual quality.

5.3 Alt B - 2nd Street Corridor
Under this alternative, I-229 would require full or par-
tial de-designation, the double-decker bridge removed, 
and a four-lane arterial constructed. The new arterial 
would be constructed at-grade (elevated as necessary 
for compliance with fl oodplain and stormwater drain-
age requirements) in the same location as the existing 
I-229 double-decker bridge between the BNSF tracks 
and the Missouri River, with the exception of a section 
between Messanie Street and Francis Street. On the 
north, the arterial would cross over the BNSF tracks 
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Figure 2
Representative Views 

Views from the Bridge Views of the Bridge from the Ground
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Figure 3
Renderings of Reasonable Alternatives

Alternative A
Main Street Corridor

Alternative B
2nd Street Corridor
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Figure 3 (Continued)
Renderings of Reasonable Alternatives

Alternative C
Railroad Tracks East Corridor

Alternative D
Existing Corridor
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at 2nd Street, which would connect to the Interstate 
and downtown, with newly constructed access utiliz-
ing a four-way signalized intersection at 2nd and Felix 
Streets. On the south, the two-lane principal arterial 
would connect the Stockyards Expressway, 4th Street, 
and I-229 with a four-way signalized intersection. Two 
new bridges, one toward the south end of the project 
and one toward the north end, are proposed to get over 
the BNSF Railroad.
• Compatibility - The existing built environment has 

the ability to absorb the changes to the surrounding 
environment as a result of Alt B while maintaining 
a compatible visual character. Alt B is considered 
compatible with the surrounding environment. 

• Sensitivity - Viewers would generally be insensitive 
to view changes as Alt B maintains views of both 
the downtown and the Missouri River. This would be 
a neutral change to sensitivity.

• Degree of Impact - The intermittent views through 
the tree lined river transitions to an elevated view 
as the viewer crosses the railroad lines are positive 
impacts. The northern portion of the alignment will 
lose the view of the Missouri River’s natural fea-
tures and result in negative impacts. As a result, Alt 
B is considered to have a neutral change to visual 
quality. 

5.4 Alt C - Railroad Tracks East Corridor
Under this alternative the double-decker bridge would 
be removed, and a 4-lane boulevard constructed. The 
4-lane boulevard would be constructed generally at-
grade and primarily on the east side of the BNSF tracks 
between 2nd and 4th Streets. The new boulevard would 
have three bridges over the BNSF with one on the 
north end of the study corridor and two on the south 
end. On the south, a signalized intersection is proposed 
connecting the Stockyards Expressway and I-229 
south of the study corridor to the new boulevard.
• Compatibility – The existing built environment can 

absorb the changes to the surrounding environment 
as a result of Alt C while maintaining a compatible 
visual character. Alt C is considered compatible 
with the surrounding environment.

• Sensitivity – Viewers will experience a changed 
setting across most of Alt C. Some viewers could 
have a negative sensitivity to their immersion into 
the downtown area and be sensitive to the lost 
elevated viewshed of the Missouri River along this 
alignment. This would be a negative change to 
sensitivity. 

• Degree – This alignment will lose the view of the 
Missouri River’s natural features and lacks the open 
views of the Riverfront in other alternatives. Alt C 
is considered to have a negative change to visual 
quality.

5.5 Alt D - Existing Corridor
Under this alternative the double-decker bridge would 
be removed, and a 4-lane arterial constructed. The new 
arterial would be constructed generally at-grade and 
primarily on the west side of the BNSF tracks between 
tracks and the river - generally located along the exist-
ing alignment. The new arterial would have two bridges 
over the BNSF with one on the north end of the study 
corridor and one on the south end. On the south, a sig-
nalized intersection is proposed connecting the Stock-
yards Expressway and I-229 south of the study corridor 
to the new arterial.
• Compatibility - The existing built environment has 

the ability to absorb the changes to the surrounding 
environment as a result of Alt D while maintaining 
a compatible visual character. Alt D is considered 
compatible with the surrounding environment. 

• Sensitivity - The viewers will not experience a 
changed setting across most of Alt D. Open views 
of the river will be a positive feature of this alter-
native, especially with the new bridge on the south 
end. Therefore, Alt D is considered a neutral impact 
to sensitivity. 

• Degree of Impact - Most of this alternative will 
maintain the existing views which are positive im-
pacts. Alt D is considered to have a neutral change 
to visual quality.
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5.6 Construction Impacts 
Construction impacts, although temporary, could last 
for a couple of years and would involve the fastest 
degree of visual change for any alternative. Site clearing 
would involve removal of existing asphalt and land-
scaping. Other sources of visual eĳ ects could include 
construction staging areas, detours or temporary 
roadways, lighting, signage, heavy equipment, trailers, 
fences, scaĳ olding, cranes, and material storage. This 
construction work would result in visual clutter and 
little visual unity for viewer groups given the variety of 
construction activities, equipment, and stored materials 
that would change throughout the temporary con-

struction period. The construction and staging areas 
would lack visual cohesion and have low visual quality 
compared with the existing conditions or the expected 
visual character after construction.
6.0 Conclusions
The overall visual assessments are shown in Table 1. 
Alt D maintains more of the existing views of both the 
downtown landscape unit viewshed and the Missouri 
River landscape unit viewshed compared to the other 
alternatives. 

Table 1
Visual Assessments

Reasonable Alternative Compatibility Sensitivity Visual Quality
No-Build Negative Neutral Negative

Alt A - Main Street Corridor Positive Neutral Neutral

Alt B - 2nd Street Corridor Positive Neutral Neutral

Alt C - Railroad Tracks East Corridor Positive Negative Negative

Alt D - Existing Corridor Positive Neutral Neutral
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Technical Memorandum 11

Hazardous Materials
1.0 Introduction
The Study Area for the hazardous materials analysis 
included the I-229 double-decker bridge and adjacent 
properties. A review of historical aerial photographs and 
historical Sanborn Fire Insurance maps, a fi eld recon-
naissance, and a database search of potentially hazard-
ous waste sites was performed to evaluate the likeli-
hood of soil and/or groundwater contamination within 
the Study Area. The purpose of the evaluation was to 
identify sites that may require remediation that would 
result in additional costs and time for completion of the 
selected alternative. The scope of this evaluation was 
limited to database searches for recorded site informa-
tion, review of historical aerial photographs/Sanborn 
maps, followed by a “windshield” fi eld reconnaissance 
survey of selected potentially hazardous waste sites. 
Electronic databases were used that queried federal 
and state agency databases. This evaluation did not 
include a complete site assessment per ASTM Stan-
dard E 1527, nor does it constitute a hazardous waste 
remedial investigation.
The Study Area is in a section of St. Joseph that has a 
long history of multiple uses, including industrial use. 
Many of these industries are of environmental concern 
due to documented environmental contamination and/
or the length of time they have been engaged in ac-
tivities that may have used hazardous materials and/or 
produced hazardous wastes during a time period when 
there was little or no regulation of such materials/wastes. 
In addition, the hydrogeologic regime of the Study Area 
and surrounding area is dynamic. Changes in direction of 
groundwater fl ow, quality, and composition is common. 
Because of the dynamic nature of the hydrogeologic 
regime, spills and leaks of potentially hazardous materials 
from oĳ -site sources have the potential to contaminate 
groundwater resources underlying the Study Area.

2.0 Survey Methodology
There is no single comprehensive source of information 
available that identifi es all known or potential sourc-
es of environmental contamination within the Study 
Area. Therefore, to identify and evaluate sites that may 
potentially contain hazardous materials, petroleum 
products, or other sources of contamination, a federal 
and state government database search was conducted 
by Environmental Data Resources, Inc. (EDR), dated 
September 5, 2018. The database search included over 
100 diĳ erent environmental databases including sites 
identifi ed or evaluated as federal or state Superfund 
sites; facilities that generate, store, treat or dispose of 
hazardous wastes; solid waste landfi lls; facilities that 
have active, closed, or leaking aboveground storage 
tanks (ASTs) or underground storage tanks (USTs); 
sites actively undergoing cleanup; spills involving poten-
tially hazardous materials; and a number of other activi-
ties that might be an indicator of a hazardous condition.
The Missouri Department of Natural Resources 
(MDNR) E-Start database was searched for the Study 
Area and contains information on hazardous waste site 
investigations and cleanups, as well as, regulated stor-
age tank sites.
In addition to the government database searches, his-
torical aerial photographs and Sanborn Fire Insurance 
maps were obtained from EDR and the Archaeological 
Research Center (ARC). These photographs and maps 
were reviewed for evidence of activity or features that 
might suggest the potential for waste disposal. His-
torical aerial photographs from the years 1900, 1977, 
1986, 1991, 1997, 2003, 2004, 2005, 2006, 2007, 
2008, 2009, 2010, 2012, 2014 and 2017 were re-
viewed. Historical Sanborn maps from the years 1883, 
1888, 1897, 1911, 1949 and 1950 were reviewed.
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A meeting was held with the MDNR, MoDOT and 
Hg Consult on April 23, 2019 to discuss the status 
of several sites with known contamination (Moder-
ate-to-High) issues in order to obtain additional docu-
mentation and clarifi cation. The following is a summary 
of those sites:
• WireCo - The WireCo site is a Voluntary Cleanup 

Program (VCP) site that has minor contamination 
associated with petroleum hydrocarbons from a 
service station formerly on the northeast corner of 
the property and an old heating oil tank. The site is 
still under investigation.

• Advantage Metals - The Advantage Metals Recy-
cling, Inc. site has a small portion of the property 
with a soil cap covering an area where elevated 
arsenic and lead levels were detected. The site has 
an environmental covenant plan and is a VCP site 
where they are almost fi nished addressing all of the 
identifi ed issues. The capped area would be the only 
real area of concern and would appear to be a low 
to medium priority for avoidance.

• Artesian Ice & Cold Storage Plant - The Artesian 
Ice & Cold Storage Plant site has an area under 
the existing parking lot with slightly elevated levels 
of lead and arsenic. The parking lot serves as a cap. 
If the site were disturbed, a soil management plan 
would have to be submitted to the MDNR.

• HPI – Several HPI properties/sites are being man-
aged by the US Environmental Protection Agency 
(EPA) because of an on-going criminal investiga-
tion. MDNR’s understanding was that most of the 
drums and chemicals once stored at these facili-
ties have been removed. As of July 8, 2022, the 
Western District Court of Missouri ordered HPI 
to continue operating under a receivership. That 
receivership has recommended shutting down the 
business. The purpose of the receiver is to assess 
HPI’s fi nancial ability to complete environmental 
compliance requirements set forth by the USE-
PA and determine if the company can resume 
operations independently. Anecdotal information 
suggests that the HPI operations will be shut down 
in November 2022. While a number of drums and 
other hazardous materials have been removed from 
HPI facilities, investigations to determine the na-

ture and extent of contamination in the soils and/or 
groundwater at these facilities has not yet begun.

• Farmland Industries - The Farmland Industries Old 
Insecticide Pit site has an 18-inch clay cap and any 
alternatives that put soil on top of the cap or even 
the use of surface piles might be acceptable as long 
as none of the soils underlying the cap are brought 
to the surface. Once soils are brought to the sur-
face they are automatically considered hazardous 
waste and must be disposed of in accordance with 
hazardous waste regulation at a hazardous waste 
landfi ll. The contamination appears to be concen-
trated in certain areas of the property. MoDOT, 
depending on the alternative chosen, would have 
to agree to an environmental covenant that they 
would maintain the cap. In addition, MoDOT would 
need to coordinate with USEPA project manager 
Laura Price. There are no monitoring wells. The site 
will soon require only annual monitoring.

An electronic copy of all information obtained from 
EDR, MDNR, Google and other sources has been pro-
vided with this document as an attachment due to the 
fi le size and amount of information and is available upon 
request. These sources are also listed in the References 
section at the end of this memorandum.
A fi eld reconnaissance was conducted in addition 
to the government database search, historical aerial 
photograph review and historical Sanborn map review. 
The fi eld reconnaissance was limited to a “windshield” 
survey for potential sites of concern that may not have 
been listed in the database reports, plus verifi cation of 
selected site locations judged to have moderate to high 
potential for environmental contamination. Proper-
ties were not accessed, were observed and examined 
externally only, and no interviews were conducted with 
owners or operators during the fi eld reconnaissance.
3.0 Potential Sites
The results of the database searches, historical reviews, 
and fi eld reconnaissance were prioritized as to the 
likelihood of soil and/or groundwater contamination 
present in or near the Study Area. The priority assigned 
was either “None-to-Low”, “Low-to-Moderate”, or 
“Moderate-to-High,” in accordance with the following 
defi nitions:
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• “None-to-Low” – After a review of available da-
tabase information, there is no indication that the 
proposed project would impact the site. It is pos-
sible that potential contaminants could have been 
generated or handled on the site, however, all in-
formation indicates potential impact to a proposed 
alternative would be minimal. These sites include 
things such as Resource Conservation and Recov-
ery Act (RCRA) small quantity generators or UST 
sites for which releases of hazardous constituents 
have not been documented.

• “Low-to-Moderate” – These sites include any 
former or current operations identifi ed as large 
quantity hazardous waste generators. Also included 
in the category are locations where releases of haz-
ardous materials or petroleum products have been 
reported, and remediation has been completed. 
These sites include leaking UST sites that have been 
listed in the database as closed following comple-
tion of remediation.

• “Moderate-to-High” – A review of available infor-
mation indicates that known soil and/or ground-
water contamination is present and that the site 
is either undergoing remediation or continued 
groundwater monitoring. Additional sites may 
include unmappable sites in proximity of the Study 
Area listed in the database search. Further assess-
ment would be required if a “Moderate-to-High” 
priority site is aĳ ected by the selected alternative 
to determine the actual presence and/or levels of 
contamination, the contaminated medium and the 
need for mitigation/remediation. Actual physical 
assessment would not begin until the fi nal selected 
alternative is defi ned.

Well over 200 diĳ erent sites were identifi ed within the 
Study Area and used as one of the factors which the 
Initial Alternatives and later the Reasonable Alterna-
tives were screened. As a result, a total of 31 sites were 
identifi ed during the government database searches as 
being potentially impacted by the Reasonable Alterna-
tives, except for the No-Build alternative, as depicted 
in Table 1.
The potential impact of the Reasonable Alternatives on 
the “Moderate to High Probability” sites is discussed in 

Section 4.0. The other sites ranked as “Low-to-Mod-
erate” and “None-to-Low” are not likely to have an im-
pact upon the selection of one alternative over another. 
Therefore, no further consideration will be given to sites 
ranked as “Low-to-Moderate” and “None-to-Low” in 
this technical memorandum.
4.0 Potential Impacts
Hazardous waste sites located within the Study Area 
were inventoried and reviewed based on the results of 
a search of federal and state environmental databases, 
review of historical aerial photographs/Sanborn maps, 
and fi eld reconnaissance. The inventory discussed in 
Section 3.0 includes a ranking of the sites to determine 
those with a “None-to-Low”, a “Low-to-Moderate”, 
or a “Moderate-to-High” potential for impact. This 
discussion provides an assessment of the “Moder-
ate-to-High” ranked sites potentially impacted by the 
Reasonable Alternatives (Table 2). 
Minor variation of alignments during fi nal design could 
avoid some of these sites; however many of them 
could require further investigation to evaluate potential 
contamination of soils or groundwater. In addition, the 
possibility exists that additional sites with contamina-
tion may be encountered during actual construction, 
particularly given the large number and long history of 
industrial facilities in and near the Study Area. 
It should also be noted that a large amount of unknown 
fi ll has been placed along the banks of the Missouri 
River over a long period of time. In the event con-
tamination is encountered, MoDOT would develop an 
appropriate course of action and coordinate with the 
MDNR.
4.1 No-Build Alternative
Under the No-Build alternative, the existing dou-
ble-decker bridge would be left in place. Only routine 
maintenance and repair of the existing bridge would 
occur. There would be no widening of the bridge, no 
improvement of roadway or bridge profi les, no ma-
jor rehabilitation, and no replacement of the existing 
bridge. The No-Build Alternative would not aĳ ect 
potentially hazardous waste sites.
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Table 1
Hazmat Database Sites Potentially Impacted By 
Reasonable Alternatives (RA)

Site 
No. Name Address Status/Federal or State 

Program List Priority* Alt A Alt B Alt C Alt D

MDNR E-Start Sites and Other

1/
E12

WireCo/Hillyard 
Industries 609 N. 2nd Street

Active Hazardous Substance In-
vestigation & Cleanup Site; Former 
UST NFA Letter Issued Prior to 
2004

1 Indirect

2/E7 City of St. Joe - 
Faraon St. Lagoon Faraon Street Former UST NFA Letter Issued 

Prior to 2004 2 Indirect

3 Wyeth Company 101 Jules Former UST NFA Letter Issued 
Prior to 2004 2 Indirect

E9 Blacksnake Creek 
CSO Outfall 103 Francis St NPDES 3 Indirect

4/
E10

Artesian Ice & Cold 
Storage Plant A 202-204 Main Street Long-Term Stewardship/Activity & 

Use Limitation Area 1 Indirect Indirect Indirect Indirect

E11 77 Francis Street SPILLS 3 Direct Indirect

E22 Family Guidance 
Center

200 Corby Bldg., 422 
Felix St ECHO 2 Indirect

E23 St. Joseph Light & 
Power 112 S Second St ICIS 3 Indirect

E24 Edmond Street 
Substation 106 South 2nd St ECHO 3 Indirect

5/
E25

Southern Star 
Central Gas Pipeline 
Inc. - Northern 
Area Site: St. 
Joseph Power Plant 
(Edmond Street)

151 S. 2nd Street
Completed hazardous materials 
investigation w/ no mercury issues 
identifi ed

3 Indirect Direct Indirect

E26 102 South 3rd Street ERNS 3 Indirect

E6 Lawhon Construc-
tion Co 519 Main Street RCRA NonGen/NLR 3 Indirect

7/
E29

Downtown Fur-
niture Emporium 
(NRHP)

302 S. 3rd Street
Completed hazardous materials in-
vestigation w/ no petroleum issues 
identifi ed; SPILLS

3 Indirect Indirect

E8 101 Jewell St. & Mis-
souri RV SPILLS 3 Indirect

E34 Site ID 290210001 Southwestern Bell 
Telephone Building FINDS 3 Direct

E48 I-229 and Route K SPILLS 3 Indirect

E49 I-229 North of High-
way 3 (3/4 mi north) SPILLS 3 Direct Direct Direct

E60 Wastewater Treatment 
Plant on Alabama St SPILLS 3 Direct Direct Direct

E61 Main Unknown FINDS 3 Indirect Indirect Indirect Indirect
10/
E51

Advantage Metals 
Recycling, LLC 750 S. 4th Street Active Hazardous Substance 

Investigation & Cleanup Site 1 Direct

E66 Missouri River Flood-
ing SPILLS 3 Direct Direct

11/
E67

Farmland Industries 
Old Insecticide Pit

4th and Seneca 
Streets Long-Term Stewardship 1 Indirect Indirect Direct Indirect

 *Note:  1 = Moderate to High Probability of Contamination; 2 = Low to Moderate Probability of Contamination; 3 = None to Low Probability of Contamination
 Details of Priority 1 sites (shaded in red) are provided in Table 2
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Table 1 (Continued)
Hazmat Database Sites Potentially Impacted By 
Reasonable Alternatives

Site 
No. Name Address Status/Federal or State 

Program List Priority* Alt A Alt B Alt C Alt D

MDNR E-Start Sites and Others (Cont’d)
12/
E71/
E73

Gray Automotive 
Products 1313 S. 4th Street Former UST NFA Letter Issued 

Prior to 2004; SPILLS 2 Indirect Indirect Indirect Indirect

13/
E70

Seaman & Schuske 
Metal Works Co. 1215 S. 4th Street Former UST NFA Letter Issued 3 Indirect Indirect

E80 Bulk Plant 310 Sacramento RGA LUST 2 Direct Direct Direct Direct

E81 Missiouri Chemical 
Co. 4th & Monterrey St. SEMS-Archive 2 Indirect Indirect Indirect Indirect

14 Union Pacifi c Rail-
road Easement

Near 4th & Montarey 
Streets

Former UST NFA Letter Issued 
Prior to 2004 2 Direct Direct Indirect Indirect

E84 County Rd 18098 
Private Drive 3482 SPILLS 3 Indirect Indirect Indirect Indirect

15/
E86

US Army Corps of 
Engineers 1602 S. 4th Street Former UST NFA Letter Issued 

Prior to 2004 2 Direct Direct Direct Direct

E43 LESCO, Inc. (aka 
HPI) 222B Sylvanie RCRA NonGen/NLR 1 Direct

19 Undocumented 
Landfi ll

Riverfront near north 
bank of Blacksnake 
Creek

Undocumented Landfi ll 1 Indirect Indirect Indirect Indirect

 *Note:  1 = Moderate to High Probability of Contamination; 2 = Low to Moderate Probability of Contamination; 3 = None to Low Probability of Contamination
 Details of Priority 1 sites (shaded in red) are provided in Table 2
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Table 2
“Moderate-to-High” Ranked Potentially Haz-
ardous Waste Site Descriptions

Site No. Name Address Status/Federal or 
State Program List Comments

Alt’s 
Potentially 
Impacted

1/E12 WireCo 609 N. 2nd 
Street

Long-Term Steward-
ship, no drilling or use 
of grandwater; Former 
UST NFA Letter 
Issued Prior to 2004; 
BROWNFIELDS

This 30-acre Brownfi eld site was formerly owned by Wire-
Co World and is the subject of an active hazardous waste 
investigation and remediation. In addition, Underground 
Storage Tanks were removed from the property prior to 
2004 and the adoption of MDNR's Risk Based Corrective 
Action Guidance for Petroleum Storage Tanks.

A

4/E10 Artesian Ice & 
Cold Storage 
Plant A

202-204 Main 
Street

Long-Term Steward-
ship/Activity & Use 
Limitation Area; VCP

This Voluntary Cleanup Program site is also a Long-Term 
Stewardship site with a long history of industrial use. Site 
investigations indicated fi ll/soil concentrations of arsenic and 
lead above non-residential risk based target levels. A Soil 
Management Plan has been developed to properly manage 
aĳ ected soils if encountered during future on-site activities.

A, B, C, D

10/E51 Advantage Met-
als Recycling, 
LLC 

750 S. 4th Street Brownfi eld Assessment; 
RCRA-CESQG

This active hazardous waste investigation site, a portion of 
which is also a Long-Term Stewardship site with a long histo-
ry of metal yard operations. Environmental site assessments 
revealed metals, polycyclic aromatic hydrocarbon (PAH) 
and polychlorinated biphenyl (PCB) contamination in soil 
and arsenic and PAHs in groundwater. Only a portion of 
this site has been designated for Long-Term Stewardship. 
Reasonable Alternative C would directly impact this facility. 
Phase I ESA conducted in 2021 with RECs identifi ed.

C

11/E67/
E68/E90

Farmland 
Industries Old 
Insecticide Pit

4th and Seneca 
Streets

Long-Term Steward-
ship; ECHO; SEMS; 
US BROWNFIELDS

This is a Long-Term Stewardship site with a long history 
of former pesticide formulation. The site is owned by the 
BNSF Railroad and the land was leased to several compa-
nies throughout its history. Between 1950 and 1980, several 
companies occupied the site while formulating organo-
chlorine pesticides. Buildings and associated facilities were 
removed in 1979-80 with a Capping Plan approved by the 
USEPA in 1989. BNSF submits an annual report based on 
a 1989 Consent Order. This site is listed on the MDNR’s 
Registry of Confi rmed Abandoned and Uncontrolled Haz-
ardous Waste Sites in Missouri (i.e., the State’s equivalent of 
Superfund). The use of property listed on the Registry may 
not change substantially without the written approval of the 
MDNR. Of all the “Moderate to High” sites identifi ed in 
the course of this study this site above all should be avoided. 
Reasonable Alternative C would directly impact this facility. 

A, B, C, D

19 Undocumented 
Landfi ll

Riverfront near 
north bank of 
Blacksnake Creek

Undocumented landfi ll City oĴ  cials report that during construction of Riverwalk 
trail a large amount of landfi lled debris was encountered.

A, B, C, D

E43 Lesco, Inc. (AKA 
HPI Products, 
Inc.)

222B Sylvanie RCRA NONGEN/
NLR; Brownfi eld As-
sessment

This site is owned by HPI Products, Inc which has a long 
history of illegally storing and disposing of hazardous wastes. 
This particular site is the location of HPI’s main manufac-
turing operations and was used for the illegal storage and 
disposal of hazardous wastes. Over the last several years this 
site has been the subject of USEPA investigations and Con-
sent Decree. On June 15, 2021, the USDOJ, USEPA state 
of Missouri, Missouri Attorney General and MDNR fi led a 
motion to hold HPI and its owner in contempt for their on-
going failure to comply with a 2011 settlement. Reasonable 
Alternative C would directly impact this facility.

C
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4.2 Alt A – Main Street Corridor
Under this alternative, I-229 would be partially or fully 
de-designated as an interstate, the double-decker 
bridge removed, and a four-lane arterial constructed 
at-grade (elevated as necessary for compliance with 
fl oodplain and stormwater drainage requirements) in 
the same location as the existing double-decker bridge 
between the BNSF tracks and the Missouri River with 
the exception of the section between US Route 59 and 
Messanie Street. The new arterial would cross over the 
railroad at 2nd Street and would tie into Main Street 
on the west side of the electrical substation. A bridge 
would be required to bring the new arterial over the 
BNSF tracks. On the south end of the project, the 
bridge confi guration would remain largely as-is with the 
exception of a new at-grade intersection with Stock-
yards Boulevard.
The potential impact to identifi ed hazardous materials 
sites has been mapped in Figure 1 and include: 
• Total Sites - In terms of total numbers of all 

sites combined (i.e., “Moderate-to-High”, 
“Low-to-Moderate”, and “None-to-Low” prob-
ability of contamination) Alt A would potentially 
impact 23 sites.

• “Moderate to High Sites” - Alt A would potentially 
indirectly impact four sites, including the Wireco, 
Artesian Ice, Farmland Industries Old Insecticide 
Pit, and undocumented landfi lling along the banks 
of the Missouri River.

4.3 Alt B – 2nd Street Corridor
Under this alternative, I-229 would require full or par-
tial de-designation, the double-decker bridge removed, 
and a four-lane arterial constructed. The new arterial 
would be constructed at-grade (elevated as necessary 
for compliance with fl oodplain and stormwater drain-
age requirements) in the same location as the existing 
I-229 double-decker bridge between the BNSF tracks 
and the Missouri River, with the exception of a section 
between Messanie Street and Francis Street. On the 
north, the arterial would cross over the BNSF tracks 
at 2nd Street, which would connect to the Interstate 
and downtown, with newly constructed access utiliz-
ing a four-way signalized intersection at 2nd and Felix 

Streets. On the south, the two-lane principal arterial 
would connect the Stockyards Expressway, 4th Street, 
and I-229 with a four-way signalized intersection. Two 
new bridges one toward the south end of the project 
and one toward the north end are proposed to get over 
the BNSF railroad.
The potential impact to identifi ed hazardous materials 
sites has been mapped in Figure 1 and include: 
• Total Sites - In terms of total numbers of all 

sites combined (i.e., “Moderate-to-High”, 
“Low-to-Moderate”, and “None-to-Low” probabil-
ity of contamination) Alt B would potentially impact 
20 sites.

• “Moderate to High Sites” - Alt B would potentially 
indirectly impact three sites, including the Artesian 
Ice, Farmland Industries Old Insecticide Pit, and 
undocumented landfi lling along the banks of the 
Missouri River.

4.4 Alt C – Railroad Tracks East Corridor
Under this alternative the double-decker bridge would 
be removed, and a four-lane boulevard constructed. 
The four-lane boulevard would be constructed general-
ly at-grade and primarily on the east side of the BNSF 
tracks between 2nd and 4th Streets. The new boule-
vard would have three bridges over the BNSF with one 
on the north end of the study corridor and two on the 
south end. On the south, a signalized intersection is 
proposed connecting the Stockyards Expressway and 
I-229 south of the study corridor to the new boulevard.
The potential impact to identifi ed hazardous materials 
sites has been mapped in Figure 1 and include: 
• Total Sites - In terms of total numbers of all 

sites combined (i.e., “Moderate-to-High”, 
“Low-to-Moderate”, and “None-to-Low” prob-
ability of contamination) Alt C would potentially 
impact 13 sites.

• “Moderate to High Sites” - Alt C would poten-
tially indirectly impact two sites (i.e., Artesian Ice 
and undocumented landfi lling along the banks of 
the Missouri River). More importantly Alt C would 
directly impact three sites, including Advantage 
Metals Recycling, Farmland Industries Old Insecti-
cide Pit, and LESCO, Inc. aka HPI.
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Figure 1
Hazardous Waste Sites by Reasonable 
Alternatives

Alt B - 2nd Street Corridor

Legend
Operating UST Facilities with No Known Release
No Further Action Letter Issued Without Restriction
No Further Action Letter Issued Prior to 2004 Tanks RBCA

Landfi ll
EDR Database Site
Hazardous Waste Site (Active)
Hazardous Waste Site (Complete)
Hazardous Waste Site (Long-Term Stewardship)

Alt A - Main Street Corridor
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Figure 1 (Continued)
Hazardous Waste Sites by Reasonable 
Alternatives

Alt D - Existing Corridor

Legend
Operating UST Facilities with No Known Release
No Further Action Letter Issued Without Restriction
No Further Action Letter Issued Prior to 2004 Tanks RBCA

Landfi ll
EDR Database Site
Hazardous Waste Site (Active)
Hazardous Waste Site (Complete)
Hazardous Waste Site (Long-Term Stewardship)

Alt C - Railroad Tracks East Corridor
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4.5 Alt D – Existing Corridor
Under this alternative the double-decker bridge would 
be removed, and a four-lane arterial constructed. The 
new arterial would be constructed generally at-grade and 
primarily on the west side of the BNSF tracks between 
tracks and the river - generally located along the existing 
alignment. The new arterial would have two bridges over 
the BNSF with one on the north end of the study corri-
dor and one on the south end. On the south, a signalized 
intersection is proposed connecting the Stockyards 
Expressway and I-229 south of the study corridor to the 
new arterial.
The potential impact to identifi ed hazardous materials 
sites has been mapped in Figure 1 and include: 
• Total Sites - In terms of total numbers of all 

sites combined (i.e., “Moderate-to-High”, 
“Low-to-Moderate”, and “None-to-Low” probability 
of contamination) Alt D would potentially impact 13 
sites.

• “Moderate to High Sites” - Alt D would potentially 
indirectly impact three sites (i.e., Farmland Industries 
Old Insecticide Pit, Artesian Ice & Cold Storage 
Plant, and undocumented landfi lling along the banks 
of the Missouri River).

5.0 Conclusions 
Regarding “Moderate-to-High” hazardous waste sites:
• Alts C would potentially indirectly impact two sites, 

Alt B and D would indirectly impact three sites, and 
Alt A would potentially indirectly impact four sites. 

• Alt C would directly impact three sites in addition to 
indirectly impact two sites. 

• Alts A, B and D would all potentially indirectly 
impact the Farmland Industries Old Insecticide Pit 
State Superfund site. 

• Alt C would directly impact the Farmland Industries 
Old Insecticide Pit State Superfund site. 

• Alt C would also directly impact the LESCO, Inc. 
(aka HPI) and Advantage Metals Recycling sites.

In terms of total numbers of all sites combined (i.e., 
“Moderate-to-High”, “Low-to-Moderate”, and “None-
to-Low” probability of contamination) Alt A would po-

tentially impact 23 sites, Alt B would potentially impact 
20 sites, and Alt C as well as Alt D would potentially 
impact 13 sites.
Alt B or D would be the preferred alternative in terms of 
the least amount of impacts upon “Moderate-to-High” 
hazardous waste sites. 
6.0 Mitigation
The preferred mitigation measures for these sites would 
be avoidance. However, if these sites could not be 
avoided, and contamination was proven to be present, 
MoDOT would negotiate cleanup responsibility with the 
current owner. Negotiations with the current owner and 
any investigative or remedial activities would be coordi-
nated with the MDNR’s Hazardous Waste Management 
Program and would comply with all EPA requirements. 
If any hazardous waste sites are encountered during the 
construction process, they would be dealt with in accor-
dance with appropriate state and federal regulations.
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Technical Memorandum 12

Ecological Assessment
1.0 Introduction and Methodology
The purpose of this technical memorandum is to outline 
existing conditions as they relate to wetlands and Waters 
of the US, biotic (terrestrial and aquatic) communities, 
and threatened and endangered species within the In-
terstate 229 (I-229) Study Area. This technical mem-
orandum also compares the impacts of the Reasonable 
Alternatives upon these resources. The Study Area is 
located in the downtown area of the city of St. Joseph, 
Missouri (Figure 1). This is an urbanized area that has 
been developed for more than a century. 
1.1 Wetlands and Waters of the US
Existing information was evaluated for the Study Area 
prior to conducting the initial site visit. Mapping informa-
tion included National Wetland Inventory (NWI) maps 
(US Fish and Wildlife Service [USFWS] – Wetland 
Mapper), and soils maps (Natural Resource Conserva-
tion Service [NRCS] Web Soil Survey). 
Review of USFWS NWI mapping of the Study Area 
(Figure 2) indicates the potential presence of a riverine 
wetland (R2UBH), the Missouri River, and a forested/
shrub wetland (PF01A). The Missouri River fl ows north 
to south along the western edge of the Study Area. The 
forested/shrub wetland is located in the northwestern 
corner of the Study Area with a small fi nger of the wet-
land located adjacent to the southern end of McArthur 
Drive, west of I-229.
The NRCS Web Soil Survey (Figure 3) was reviewed to 
determine the potential existence of hydric soils. Soils 
within the Study Area include Knox, Marshall, Haynie, 
and Urban land. The hydrologic soil group rating for the 
Knox, Marshall and Haynie soils is Group B, which are 
soils having a moderate infi ltration rate when thoroughly 
wet. The Urban Land soils do not have a group rating due 
to the level of disturbance within urban/highly developed 

areas. Hydric ratings for soils are provided on a scale of 
0 (not hydric) to 100 (hydric). The hydric rating for the 
Knox, Marshall, and Urban Land soils is “0”, indicating 
they are not hydric. The hydric rating for the Haynie 
soils, which make up less than 5 percent of the soils and 
are only found in the northwestern corner of the Study 
Area, is “9”. 
The Soil Survey also provides information on vegetative 
classes that provide a general ecological description 
(vegetation, soils, and hydrology) of sites. Vegetative 
classes are illustrated in Figure 4, with most of the Study 
Area being “Not Rated” or “Not Available”, and the 
northern area consisting of “Mixed/Transitional” vegeta-
tion.
A site visit was conducted on June 13, 2019, to assess 
existing conditions and the potential presence of wet-
lands and Waters of the US within the Study Area. The 
2019 spring was unusually wet and resulted in an ex-
tended period of flooding along the Missouri River and 
other major tributaries that feed into the river. Flooding 
along with construction of the Blacksnake Creek tunnel 
precluded staĳ  from gaining access to the area along 
McArthur Drive where the NWI indicates the poten-
tial existence of a forested/shrub wetland. The Missouri 
River was the only Waters of the US directly observed 
within the Study Area at that time. Blacksnake Creek is 
predominantly a piped stream channel within the Study 
area and is called the Blacksnake Creek Tunnel. The 
outfall for the tunnel is located within the Study Area 
north of the railroad crossing on Francis St. at the north-
western end of the downtown. The outfall channel is not 
mapped as a wetland or stream in the NWI. Flow within 
this remnant stream channel west of the tunnel is a result 
of water discharge from the tunnel and/or backwater 
from the Missouri River during high fl ow events.
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Figure 1
I-229 Study Area used for 
Ecological Studies
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Figure 2
National Wetland Inventory

Source: USFWS, National Wetland Inventory, 2019
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Figure 3
Soils

Source: NRCS, Web Soil Survey, 2019.
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Figure 4
Vegetative Classes

NRCS, Web Soil Survey, 2019.
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A follow up site visit was conducted on October 21, 
2022, to assess the area previously inaccessible due to 
Missouri River fl ooding and to document any changes 
within the Study Area that may have occurred after the 
2019 site visit. The NWI mapped area is a long fi nger 
that runs along the southern side of the dual line of Bur-
lington Northern Santa Fe Railroad tracks. This mapped 
area is a ditch likely created by the railroad to assist with 
drainage along the railroad tracks. The ditch is relatively 
shallow with no vegetation present in the bottom. Vege-
tation adjacent to the ditch is dominated by shrub hon-
eysuckle (Lonicera maackii), Siberian elm (Ulmus pumi-
la), and red mulberry (Morus rubra). Much of the area is 
blanketed by raccoon grape (Ampelopsis cordata), which 
is also inhibiting vegetative growth in the understory. (see 
photo P5 in Figure 5). The vegetative species present are 
all upland species. Soils within the area are Urban land, 
which have a hydric rating of 0. While it is evident that 
the ditch does carry water as indicated by the absence 
of vegetation and drainage patterns in the dirt bottom, 
no water was present at the time of the site visit. When 
present, water in the ditch would be conveyed to the 
northwest away from the roadway and the Missouri 
River. Based on the absence of two (soils and vegetation) 
out of three of the required wetland indicators, the ditch 
is not a wetland.
1.2 Biotic Communities and Threatened and 
 Endangered Species
Database information was gathered from the Missouri 
Department of Conservation (MDC) Natural Heritage 
Review and the USFWS Information for Planning and 
Consultation (IPAC) in January 2024. The reports for 
this database search were updated in July 2023 and Jan-
uary 2024, to ensure current species and habitat infor-
mation. The information from the January 2024 report 
is included here. The IPaC report has been provided in 
Appendix 12-1 and the MDC Natural Heritage Review 
has been provided in Appendix 12-2. Both appendices 
can be located at the end of this technical memorandum. 
The Natural Heritage Review included the Study Area 
boundary and a 1-mile project boundary buĳ er. The 
review indicated that there are records for species listed 
under the Federal Endangered Species Act, and possibly 
records for species listed Endangered by the state, or 
Missouri Species and/or Natural Communities of Con-

servation Concern within or near the defi ned project 
area. The Heritage database provides a list of species of 
Conservation Concern for Buchanan County. The report 
also noted that the proposed project occurs on or near 
public land: the DuPree (Arthur) Memorial Conserva-
tion Area, and the St. Joseph-French Bottom Access. 
Both of these public lands are located outside of the 
Study Area to the northwest (they are within the project 
boundary buĳ er). Copies of the MDC Level Three Re-
port and the Heritage Database are available in  Appen-
dices 12-1 and 12-2.
Indiana bats (Myotis sodalis, federal- and state-listed 
endangered) and northern long-eared bats (Myotis 
septentrionalis, federal-listed threatened) are both 
species noted in the Heritage Review that may occur 
near the Study Area. The Heritage Review noted that 
the Study Area is within the geographic range of nesting 
bald eagles (Haliaeetus leucocephalus) in Missouri. It also 
noted that the Study Area is adjacent to the Missouri 
River, which has the federal- and state-listed endan-
gered pallid sturgeon (Scaphirhynchus albus).
The January 2024 USFWS IPAC report (Project Code 
2023-010552) provides an oĴ  cial species list for the 
Study Area that includes a total of fi ve threatened, 
endangered, or candidate species. These include the 
Indiana bat, Northern long-eared bat, Tricolored bat, 
the pallid sturgeon, and the Monarch butterfl y (candi-
date). The Tricolored bat is currently listed as “Proposed 
Endangered”. The IPAC report (Appendix 12-1 at the 
end of this technical memorandum) also notes that there 
are no critical habitats within the Study Area under the 
jurisdiction of the USFWS, and that there are no refuge 
lands or fi sh hatcheries within the Study Area.
Indiana and Northern long-eared bats roost in caves and 
mines in the winter and roost in forest and woodland 
habitat the rest of the year (April 1 through October 31). 
Suitable roost trees include trees greater than 3 inch 
diameter breast height (dbh) that have exfoliating bark, 
cracks, crevices, and/or hollows. Tree species include but 
are not limited to shagbark and shellbark hickory, white 
oak, cottonwood, and maple. The IPAC report notes that 
unsuitable habitat for these species includes: 
• Individual trees that are greater than 1,000 feet 

from forested or wooded areas; and 
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Figure 5
Site Photos
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• Trees found in highly-developed urban areas (e.g., 
street trees, downtown areas).

Most of the study area lies within the developed core of 
the city where there are limited trees. While there are a 
few larger trees present within the study area, most do 
not provide habitat for these species due to the lack of 
desirable characteristics noted above. 
Habitat requirements for Tricolored bats are much 
broader than those of Indiana and Northern long-eared 
bat species. This bat species can be found inhabiting 
open hardwood woodland and forest habitats with trees 
as small as 3 inches in diameter in the spring, summer, 
and fall. While they prefer mature deciduous hardwood 
forests, which provide greater structural diversity for 
roosting sites, smaller trees present within the study area 
may potentially provide suitable habitat for this species.
During the June 13, 2019 site visit noted above, staĳ  
evaluated vegetated areas throughout the Study Area 
(see photos in Figure 5 on previous page) to determine 
the presence or absence of wildlife species, especially 
bats. There is a narrow band of trees and shrubs along 
the edge of the Missouri River throughout most of the 
Study Area. No bald eagles or nests were noted within 
this vegetated area. Additionally, no bats nor evidence 
of the presence of bats (guano deposits or stains) were 
noted in or around the double-decker bridge structure. 
Staĳ  did fi nd cliĳ  swallows (Petrochelidon pyrrhonota) 
nesting along the undersides of both decks of the I-229 
bridge, especially along the west-central portion facing 
the Missouri River. These birds are protected under the 
Migratory Bird Treaty Act (MBTA).
No changes in ecological condition were noted within 
the Study Area during the 2022 site visit.
2.0 Eĳ ects of Alternatives Considered
The following section evaluates the potential for direct or 
indirect eĳ ects on wetlands and water resources, biotic 
communities, and threatened and endangered species 
by the Reasonable Alternatives, including the No-Build 
alternative.
2.1 No-Build Alternative
Currently, I-229 passes through the western portion of 
the downtown as a double-decker elevated interstate. 
I-229’s ramps connect to downtown via Charles Street, 
Edmond Street, Felix Street, and Francis Street. 

Under the No-Build alternative, the existing dou-
ble-decker bridge would be left in place. Only routine 
maintenance and repair of the existing bridge would 
occur. There would be no widening of the bridge, no im-
provement of roadway or bridge profi les, no major reha-
bilitation, and no replacement of the existing bridge. Due 
to its deteriorated condition, the I-229 double-decker 
bridge would fall into a signifi cant state of disrepair caus-
ing the bridge to eventually be load posted and ultimately 
closed - potentially within the next few years.
The No-Build alternative would have no direct or indi-
rect eĳ ects on wetlands, Waters of the US, or feder-
al- or state-listed wildlife species, and this is not likely 
to change due to ongoing maintenance of the bridge 
structure.
2.2 Alt A - Main Street Corridor
In this alternative, the double-decker bridge is removed. 
A two- to four-lane arterial road would be construct-
ed at grade (elevated as necessary for compliance with 
fl oodplain and stormwater drainage requirements) in 
generally the same location as the existing double-deck-
er bridge between the railroad tracks and the Missouri 
River, except for the section between US Route 59 and 
Messanie Street. 
The Main Street Corridor (Figure 6) is not likely to have 
direct or indirect eĳ ects on wetlands, Waters of the US, 
or federal- or state-listed wildlife species. This alterna-
tive would be constructed within the existing roadway 

Each Reasonable Alternative would result in the 
demolition of the existing double-decker bridge. 
Mitigation measures related to that demolition 
have been incorporated into the project 
commitments and include: 
• Protection measures will be employed during 

bridge demolition to avoid impacts to the 
Missouri River, including the narrow tree line 
along the edge of the river bank.

• Appropriate measures for migratory birds 
addressed in NJSP-16-06A: Migratory Bird 
Restrictions, will be implemented for cliĳ  
swallow nests present on the existing bridge.
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Figure 6
Ecological Sites
Alternative A - Main Street Corridor
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footprint and would modify existing road structures on 
the northern end of the roadway corridor. Additionally, 
the narrow band of trees along the river bank, which may 
provide some suitable habitat for the Tricolored bat, will 
not be removed for construction of the project. 
2.3 Alt B - 2nd Street Corridor
In this alternative, the double-decker bridge is removed 
and a two- to four-lane arterial constructed. The arterial 
would be constructed at grade (elevated as necessary 
for compliance with fl oodplain and stormwater drainage 
requirements) in the same location as the existing dou-
ble-decker bridge between the railroad tracks and the 
Missouri River, except for a section between Messanie 
Street and Francis Street. 
The 2nd Street Corridor (Figure 7) is not likely to have 
direct or indirect eĳ ects on wetlands, Waters of the US, 
or federal- or state-listed wildlife species. This alterna-
tive would be constructed within the existing roadway 
footprint and would modify existing road structures on 
the northern end of the roadway corridor. Additionally, 
the narrow band of trees along the river bank, which may 
provide some suitable habitat for the Tricolored bat, will 
not be removed for construction of the project. 
2.4 Alt C - Railroad Tracks East Corridor
In this alternative, the double-decker bridge is removed 
and is replaced with a new four-lane boulevard con-
structed at-grade (elevated as necessary for compliance 
with fl oodplain and storm requirements) east of the 
railroad tracks. The new structure would connect I-229 
with downtown St. Joseph via a signalized intersection 
at Charles and Edmond streets and ramps at St. Joseph 
Avenue. 
The Railroad Tracks East Street Corridor (Figure 8) is 
not likely to have direct or indirect eĳ ects on wetlands, 
Waters of the US, or federal- or state-listed wildlife 
species. This alternative would be constructed within the 
existing roadway footprint along the south end, would 
shift east of the Missouri River through the middle 
section and would tie in on the north end to the original 
alignment on the northern end of the roadway corridor. 
The narrow band of trees along the river bank, which may 
provide some suitable habitat for the Tricolored bat, will 
not be cleared for construction of this project. Being on 
structure through this area it is not anticipated to impact 
the wetland. 

2.6 Alt D - Existing Corridor
In this alternative the double-decker bridge is removed 
and replaced with a new four-lane arterial road con-
structed at-grade (elevated as necessary for compliance 
with fl oodplain and stormwater requirements) in gen-
erally the same location as the existing double-decker 
bridge between the railroad tracks and the Missouri 
River.
The Existing Corridor (Figure 9) is not likely to have 
direct or indirect eĳ ects on wetlands, Waters of the US, 
or federal- or state-listed wildlife species. This alterna-
tive would be constructed within the existing roadway 
footprint throughout the corridor and would tie in to the 
original alignment on the north. The narrow band of trees 
along the river bank, which may provide some suitable 
habitat for the Tricolored bat, will not be removed for 
construction of the project.
3.0 Conclusions
Given the long-term urbanized character of the I-229 
Study Area, and the likelihood that none of the Reason-
able Alternatives will have direct or indirect eĳ ects on 
wetlands, Waters of the US, or federal- or state-listed 
wildlife species, this evaluation does not provide an ob-
vious preferred alternative. Therefore, from an ecolog-
ical perspective, all of the alternatives are equal with no 
preference for one alternative over another.
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Figure 7
Ecological Sites
Alternative B - 2nd Street Corridor
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Figure 8
Ecological Sites
Alternative C - Railroad Tracks East Corridor
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Figure 9
Ecological Sites
Alternative D - Existing Corridor
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Appendix 12-1
IPaC OĴ  cial Species List
April 29, 2024
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Appendix 12-2
MDC Natural Heritage Review
April 29, 2024

Missouri Department of Conservation
Missouri Department of Conservation’s Mission is to

protect and manage the forest, fish, and
wildlife resources of the state and to

facilitate and provide opportunities for all citizens to
use, enjoy and learn about these resources.

Natural Heritage Review Level Three Report: Species Listed Under the Federal Endangered
Species Act

There are records of species listed under the Federal Endangered Species Act, and possibly
also records for species listed Endangered by the state, or Missouri Species and/or Natural
Communities of Conservation Concern within or near the the defined Project Area. Please contact
the U.S. Fish and Wildlife Service and the Missouri Department of Conservation for further coordination.

Foreword: Thank you for accessing the Missouri Natural Heritage Review Website developed by the Missouri Department of
Conservation with assistance from the U.S. Fish and Wildlife Service, the U.S. Army Corps of Engineers, Missouri
Department of Transportation and NatureServe. The purpose of this report is to provide information to federal, state and local
agencies, organizations, municipalities, corporations, and consultants regarding sensitive fish, wildlife, plants, natural
communities, and habitats to assist in planning, designing, and permitting stages of projects.

PROJECT INFORMATION

Project Name and ID Number: I-229 EA #5888

User Project Number: 1I3053  

Project Description: T57N,R35W,S8,17,20 

Project Type: Transportation, Structures and Bridges, Other

Contact Person: Laurie Brown

Contact Information: laurie@bevireo.com or 816.777.3006

Missouri Department of Conservation Page 1 of 7 Report Created: 4/29/2024 02:53:25 PM
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Appendix 12-3
Migratory Bird Restrictions (NJSP-16-06A)
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Appendix 12-4
Tree Clearing Restrictions (JSP)
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Technical Memorandum 13

Section 4(f)/6(f)
There are three parks within the maintained parks sys-
tem of St. Joseph that are located within the Study Area 
(Figure 1). These three parks include Huston Wyeth 
Park, Coleman Hawkins Park/Felix Street Square, and 
Riverfront Park. 
• Huston Wyeth Park - Huston Wyeth Park is locat-

ed at the northwest edge of the Study Area along 
McArthur Drive. The portion of the park that borders 
the Study Area does not contain any facilities. This 
park should not be impacted by the Build Alter-
native but could potentially be impacted by one of 
the potential enhancement options. See Chapter 2 
- Section 2.4 of the Environmental Assessment for 
additional details.

• Coleman Hawkins Park/Felix Street Square - This 
park occupies three corners of the block along Felix 
Street between 7th and 8th Streets. The park con-
tains a gazebo and is utilized for local concerts and 
community festivals. This park will not be aĳ ected by 
the Build Alternative.

• Riverfront Park - While not currently a maintained 
park, the 2022 “St. Joseph Comprehensive Plan” 
and the “St. Joseph Riverfront Master Plan” both 
show a future park along the riverfront from the 
Nature Center to the parking area and old riverboat 
landing area adjacent to I-229. That proposed park, 
referred to as Riverfront Park, currently includes the 
Riverwalk Trail, the trailhead shelter at the southern 
end of the Riverwalk Trail, as well as unmaintained 
segments associated with the old riverboat land-
ing, including the landing area, interpretive signing, 
lighting (removed), park benches, and remnants of 
the walking path. The Riverfront Masterplan identi-
fi es a plan to improve this section as detailed in Tech 
Memo 11 | Riverfront Development. This proposed 
park would be impacted by the Build Alternative.

1.0 Section 4(f) Resources
Section 4(f) of the USDOT Act of 1966 was designed 
to preserve the natural beauty of the countryside, public 
park and recreation lands, wildlife and waterfowl refuges, 
and historic sites. A Section 4(f) eligible property must 
be publicly owned, except for historic sites, which could 
be either public or privately owned. Federally funded 
DOT actions cannot impact Section 4(f) properties un-
less there is no feasible and prudent alternative. Both the 
Huston Wyeth Park and the proposed Riverfront Park 
would be considered Section 4(f) resources and, there-
fore, any impacts to those parks require a Section 4(f) 
Statement unless determined to be “de minimis”.  
1.1 Section 4(f) Impacts of Reasonable Alternatives
The No-Build and Build Alternative would have the fol-
lowing impacts to Section 4(f) resources:
• No-Build Alternative - The No-Build Alternative 

would not aĳ ect any Section 4(f) resources.
• Alt A - Main Street Corridor - The Main Street Cor-

ridor Alternative would not aĳ ect any Section 4(f) 
resources.

• Alt B - 2nd Street Corridor - The 2nd Street Cor-
ridor Alternative would not aĳ ect any Section 4(f) 
resources. 

• Alt C - Railroad Tracks East Corridor - The Railroad 
Tracks East Corridor Alternative would not aĳ ect any 
Section 4(f) resources. 

• Alt D - Existing Corridor - The Existing Corridor is 
expected to require the acquisition/use of the pro-
posed Riverfront Park (Figure 2) and could poten-
tially result in impacting the southern end of Huston 
Wyeth Park (Figure 3). 
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Figure 1
Existing and Proposed Parks

Source: St. Joseph Comprehensive Plan, 2022
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Figure 2
Riverfront Park

Figure 3
Huston Wyeth Park
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1.2 Section 4(f) De Minimis Use
Under Section 4(f), the Riverfront Park and Huston 
Wyeth Park are Section 4(f) resources and will be im-
pacted by the project. Approximately 3.4 acres of new 
right-of-way is needed in the narrow strip of Riverfront 
Park and 2.4 acres of new right-of-way is needed at the 
very southern tip of Huston Wyeth Park. A “Determi-
nation of Section 4(f) De Minimis Use” document has 
been developed justifying the De Minimis recommenda-
tion and will be provided upon request. The justifi cation 
for a de minimis determination includes:
• Riverside Park has not functioned as a park since the  

Riverboat Casino moved upstream. Most of the park 
amenities (benches, lighting, rest room, etc.) have 
fallen into a state of disrepair or have been removed. 
In addition the southern portion of Huston Wyeth 
Park does not currently function as a park and does 
not contain any recreational activities. 

• The City of St. Joseph, the oĴ  cial with jurisdiction, 
has determined that impacts to these facilities are de 
minimis in that the proposed construction and com-
pleted project will not adversely impact the activities, 
features, and attributes that qualify it for protection 
under Section 4(f). Two letters to that aĳ ect have 
been provided from John Josendale, the mayor of St. 
Joseph, MO (Figures 4 & 5). 

• Mitigation will occur in the form of replacement park 
property of +/- 7.85 acres at Karnes Road. The plans 
for this new park would include recreational activites 
and function like a park. This property is discussed 
further in Section 2.3. 

• The remainder of both Riverside Park and Huston 
Wyeth Park (totally over 700 acres) remain intact 
and will continue to function as a park, especially 
with planned riverfront improvements be completed 
by the city.

2.0 Section 6(f)
Section 6(f) is part of the Land and Water Conserva-
tion (LWCF) Act designed to provide restrictions for 
public recreation facilities funded with LWCF money. 
The LWCF Act provides funds for the acquisition and 
development of public outdoor recreation facilities 
that include community, county, and state parks, trails, 

fairgrounds, conservation areas, boat ramps, shooting 
ranges, etc. LWCF-assisted facilities must be maintained 
for outdoor recreation in perpetuity, and therefore 
require mitigation that includes replacement land of at 
least equal value and recreation utility.
2.1 Section 6(f) Impacts of Reasonable Alternatives
In 1987, the City of St. Joseph received LWCF for the 
development of +/- 5 acres of land located in the central 
portion of the city at Roubidoux Landing in the amount 
of $51,200. The development was to include a trail, 
restroom, park benches, and utilities. In 1989, the City 
of St. Joseph received additional funding for the same 
project going from $51,200 to $54,000. The project 
boundary map from the Section 6(f) agreement has 
been provided in Figure 6.
The current status of the park is that the utilities have all 
been disconnected due to disrepair, theft, and vandalism. 
The restroom building has been demolished. The trail and 
park benches are still in place in some areas but are also 
in a state of disrepair or have been the subject of theft or 
vandalism. 
The No-Build and Build Alternative would have the fol-
lowing impacts to Section 6(f) resources:
• No-Build Alternative - The No-Build Alternative 

would not aĳ ect any Section 6(f) resources.
• Alt A - Main Street Corridor - The Main Street 

Corridor Alternative would not aĳ ect any Section 
6(f) resources.

• Alt B - 2nd Street Corridor - The 2nd Street Cor-
ridor Alternative would not aĳ ect any Section 6(f) 
resources. 

• Alt C - Railroad Tracks East Corridor - The Railroad 
Tracks East Corridor Alternative would not aĳ ect any 
Section 6(f) resources. 

• Alt D - Existing Corridor - The Existing Corridor 
is expected to require the acquisition/use of the 
proposed Riverfront Park. The project will remove 
3.4 acres of park property from public outdoor use 
constituting a Section 6(f) conversion. 

2.2 Coordination with the National Park Service
MoDOT and the City of St. Joseph are currently work-
ing with the Missouri Department of Natural Resources 
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Figure 4
Letter from City of St. Joseph in Support of 
Impacts to City Park Property - January 2024
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Figure 4 (Continued)
Letter from City of St. Joseph in Support of 
Impacts to City Park Property - January 2024
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Figure 5
Letter from City of St. Joseph in Support of 
Impacts to City Park Property - December 
2023
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Figure 5 (Continued)
Letter from City of St. Joseph in Support of 
Impacts to City Park Property - December 
2023
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Figure 6
Project Boundary Map from Section 6(f) 
Agreement with National Park Service

Source: St. Joseph Comprehensive Plan, 2022

Source: Project Agreement between National Park 
Service and City of St. Joseph for use of Land and Wa-
ter Conservation Funds for improvements to Riverside 
Park, 1987, Amended 1992 (29-01290.1)
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(MDNR), Division of State Parks to complete the Sec-
tion 6(f) process. As the Section 6(f) process is not yet 
complete at the time of this EA submittal, Dawn Scott, 
Director for the Grants, Recreation, and Interpretation 
Program, issued a letter (Figure 7) to accompany the 
EA, as assurance that St. Joseph and MoDOT are cur-
rently coordinating with State Parks in the Section 6(f) 
process.
2.3 MoDOT Commitment
MoDOT will enter into an agreement with the National 
Park Service to mitigate the impacts to this Section 6(f) 
resource. Per that agreement, MoDOT, in coordination 
with the City of St. Joseph, has agreed to unencum-
ber the existing Riverside Park and to encumber a new 
proposed park at the corner of St. Joseph Avenue and 
Northwest Parkway in northern St. Joseph across from 
Krug Park. Additional details of that agreement include: 
• MoDOT has paid for and received the required 

appraisal, per National Park Service requirements, of 
the existing Riverfront Park (appraisal available upon 
request).

• The City of St. Joseph has agreed to transfer the 
“encumbrance” from Riverfront Park to the pro-
posed new park (Figure 8). The proposed replace-
ment property is located at Karnes Road near the 
intersection of St. Joseph Avenue and Northwest 
Parkway. The property is adjacent to the Northside 
Recreational Complex, which includes a playground, 

water feature, basketball courts, one baseball/soft-
ball fi eld, two bantam football fi elds, two horseshoe 
courts, a handball court, and a shelter house. Krug 
Park is located across St. Joseph Avenue. The pro-
posed replacement property is +/- 7.85 acres and is 
anticipated to include disc golf.

• MoDOT has agreed, sometime prior to construction, 
to complete the required appraisal, per National Park 
Service requirements, for the new replacement park. 

• MoDOT has also agreed to ensure that the new park 
has a “recreational value” per Section 6(f) require-
ments. 

• The City of St. Joseph and MoDOT will ensure that 
all steps outlined in the attached Section 6(f) Con-
version process list (Figure 9) are complete prior 
to seeking federal authorization and will submit all 
related documentation to FHWA.

• MoDOT also agrees to comply with any addition-
al requirements, not specifi cally mentioned here, 
spelled out in the agreement with National Park 
Service.

• MoDOT has received a letter from the Missouri De-
partment of Natural Resources indicating agreement 
with the proposed plan of action. 

There are no other Section 6(f) resources in the vicinity 
of the project area.



Page | 204I-229 Environmental Assessment | Technical Memoranda

Figure 7
Letter from Missouri Department of 
Natural Resources
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Figure 8
Section 6(f) Proposed Parkland Replacement 
Property 
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Figure 9
Section 6(f) Conversion Process

A portion of Roubidoux Landing, in the city of St. Joseph, is protected under Section 6(f)(3) of the Land and Water 
Conservation Fund Act (LWCF) (Project #29-01290.1) and will be impacted by the I-229 Double Decker Bridge. 
The project will require a conversion of the LWCF assisted property. As a result of the conversion, replacement 
property must be acquired. The City of St. Joseph, Missouri and the Missouri Department of Transportation (Mo-
DOT) are coordinating with Missouri Parks and Recreation Department to acquire replacement property for con-
version of the Section 6(f) resource.
Following are the steps required in the Section 6(f) conversion process for this project. 

• Step 1 – Step 3 regard the process for obtaining National Park Service (NPS) concurrence on the acceptability of the 
proposed replacement property:

1. The City of St. Joseph, MoDOT, DNR State Parks (serving as the State liaison), and National Park Service 
(NPS) must agree on the existing 6(f)(3) property boundary and the amount of property that will be impact-
ed. A critical fi rst step is for the State and NPS to agree on the size of the Section 6(f) park land impacted 
by any non-recreation, non-public use, especially prior to any appraisal activity. Any previous LWCF project 
agreements and actions must be identifi ed and understood to determine the actual Section 6(f) boundary.

a. St. Joseph must provide a current boundary map of the entire Riverfront Park area protected under Sec-
tion 6(f).

b. St. Joseph must provide a site-specifi c map showing the extent of the proposed conversion in acres.
c. St. Joseph must provide a description of impacts that the converted portion of the property will have on the 

remaining 6(f)(3) property.
d. DNR State Parks will conduct preliminary consultation with NPS, informing them of the conversion re-

quest and sharing the maps provided by St. Joseph. NPS will review its fi les to confi rm whether St. Joseph’s 
boundary of the 6(f) property is accurate and to determine whether it concurs with St. Joseph’s defi nition 
of the extent of impacts to the property.

2. St. Joseph and MoDOT must obtain concurrence from NPS on the proposed replacement property prior to 
conducting any appraisals on this property. The acceptability of the proposed replacement parkland must be 
explored prior to State/local sponsor expenditure of resources on appraisals and on the required environmen-
tal review process to be undertaken in accordance with NEPA. 

a. St. Joseph must provide a map of the proposed replacement property and a justifi cation as to why the 
property/area is being proposed as the replacement property.

b. NPS will use the following criteria to complete a preliminary evaluation of the proposed replacement prop-
erty: 

i. The property proposed for replacement is of reasonably equivalent usefulness and location as that being 
converted. This is determined by evaluating the proposed conversion in order to determine what recre-
ation needs are being fulfi lled by the facilities which exist and the types of outdoor recreation resources 
and opportunities available. The property being proposed for substitution is then evaluated in a similar 
manner to determine if it will meet recreation needs that are at least like in magnitude and impact to the 
user community as the converted site.

ii. The replacement property must constitute, or be part of, or have the potential to be a viable recreation 
area. 
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Figure 8 (Continued)
Section 6(f) Conversion Process

3. Once NPS issues its concurrence on the acceptability of the proposed replacement property, an appraisal and 
review appraisal may be conducted on both the 6(f)(3) property and the proposed replacement property to 
determine the fair market value of each.

• 

4. In addition to the documentation generated from the above processes, St. Joseph must complete the Proposal 
Description and Environmental Screening Form (PD/ESF), and submit this formal request to DNR State Parks. 

5. DNR State Parks will then submit the proposal to NPS for review and approval of the conversion of the 6(f)(3) 
property. 

6. Once NPS has issued approval of the conversion, DNR will notify St. Joseph who will then notify MoDOT and 
FHWA. 

7. St. Joseph will immediately acquire the replacement property and develop the property according to the re-
placement proposal timetable that will be established. 

8. Should development of the replacement property be delayed beyond three years from the date of the NPS 
conversion approval, then a request for delayed development beyond three years with a justifi cation for the delay 
will be made to the NPS. 

9. As it becomes available, all documentation related to the conversion of the LWCF assisted property and the 
acquisition of the replacement property will be submitted to FHWA and MoDOT.

10. All commitments regarding 6(f) property must be completed prior to seeking federal authorization. 
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Technical Memorandum 14

Noise
The purpose of this technical memorandum is to out-
line existing conditions as they relate to noise within 
the I-229 Study Area. This technical memorandum 
also compares the noise impacts to the recommended 
preferred alternative. 
1.0 Criteria for Determining Impacts 
The Study Area is predominantly commercial or in-
dustrial, with a sparse residential area and parkland 
(parkland is located between I-229 and the Missouri 
River) near the northern terminus. To be considered 
for noise abatement, a receiver must be categorized 
under Federal Highway Administration (FHWA) Noise 
Abatement Criteria (NAC) activity categories A-E, 
shown in Table 1. 
The following is a list of TraĴ  c Noise Terminology:
• A-Weighted Sound Level (dBA): The sound level in 

decibels that correlates to the inverted Fletcher & 
Munson 40-phon curve measuring loudness. The 
A-scale tends to suppress lower frequencies (e.g. 
below 1,000 Hertz) and best approximates the 
sound as heard by the human ear.

• Alternative Noise Abatement Measures: Any 
method of noise abatement other than a noise wall, 
such as an earth berm.

• Benefi ted Receptor: The recipient of an abatement 
measure that receives a noise reduction at or above 
the minimum threshold of 7 dB(A).

• Decibel (dB): A measure used to express the rela-
tive level of a sound in comparison with a standard 
reference level. For traĴ  c noise purposes, the 
A-weighted scale, which closely approximates the 
frequency response of the human ear to typical en-
vironmental sound levels, is used. The A-weighted 
sound level in decibels has the unit dBA.

• Feasibility: Consideration of engineering factors 
and other constraints as they relate to construction 
of noise abatement.

• First-row Receptor: Receptors directly adjacent 
to the highway, at nearly the same elevation, with 
no intervening developed lands. Receptors with 
intervening parcels separating the receptor parcel 
from abutting the roadway right-of-way are gen-
erally considered second row or greater. In the case 
of multi-story buildings, only ground level receptors 
are considered to be fi rst row.

• Impacted Receptor: Any receptor that has an 
average hourly noise level at the loudest traĴ  c 
noise hour approaching (within 1 dB) or exceeding 
the Noise Abatement Criteria Table for the corre-
sponding land use category or exceeding existing 
noise levels by 15 dBA.

• Insertion Loss: The diĳ erence between an evaluated 
receptor’s Leqs with and without the barrier (barrier 
level minus no barrier level).

• Noise Sensitive Area (NSA): A collection of areas 
where frequent human use can take place. This can 
include exterior sitting or eating areas, playgrounds, 
pools, homes, businesses, or other similar locations 
where people may gather

• Reasonableness: The combination of social, eco-
nomic, and environmental factors considered in the 
evaluation of a noise abatement measure. View-
points of owners and residents of the benefi ted 
receptors will be obtained. Noise abatement mea-
sures shall not exceed 1,300 square feet per ben-
efi ted receptor, in the case of noise walls. Where 
noise walls are not options, other noise abatement 
techniques may be considered, but cannot exceed 
$46,000 per benefi ted receptor.
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• Receiver/Receptor: A discrete or representative lo-
cation of a noise sensitive area(s), for any of the land 
uses listed in the Noise Abatement Criteria Table.

2.0 Identifi cation of Noise Sensitive Land 
Uses and Noise Study Areas
Since the project has a small number of receptors and 
is located in a mostly urban land use only one NSA was 
identifi ed which encompasses the entire Study Area. The 
land uses associated with NAC Activity Categories with-
in the NSA include B and C. Only receivers within 500 
feet of the proposed roadway were included, as suĴ  cient 
evidence indicates the TraĴ  c Noise Model (TNM) soft-
ware is not reliable beyond this distance. 
3.0 Determination of Existing Sound Levels
Three existing noise model validation points were cho-
sen near noise sensitive receptors. Existing sound levels 
were recorded the hour before peak traĴ  c volume: The 
sound levels were recorded in the afternoon from 1500 
to 1645 hours on July 27th, 2022. An Extech SDL600 
Datalogging Sound Level Meter and Extech 407744 
Calibration Unit were used during the fi eld visit. Read-
ings were taken in 15-minute intervals. If line of sight to 
the highway was available traĴ  c volumes were counted 

and categorized by light vehicles (cars), medium trucks, 
heavy trucks, buses, and motorcycles. These 15-minute 
traĴ  c volumes were adjusted to hourly volumes to use 
in the traĴ  c models. If line of sight was not available, 
traĴ  c volumes were gathered from the MoDOT traĴ  c 
volumes map website (https://www.modot.org/traf-
fi c-volume-maps). The volumes used are shown in Table 
2, photos are shown in Figure 1.
The FHWA TraĴ  c Noise Model, TNM 2.5, was used 
to model all relevant roadways, receivers, terrain lines, 
barriers, building rows, and ground zones in the project 
area for the existing condition. After coordination with 
MoDOT, it was determined that the model would be 
rendered as a fl at model (straight-line) with no elevation 
data. This represents a worst-case scenario where there 
are no hills or ditches to alter the path of the noise to the 
receptor. Receptors at single-family homes were mod-
eled on the side of the house closest to the noise origin. 
The fi eld measurements and their corresponding traĴ  c 
counts validated the model by ensuring less than a 3 
dBA diĳ erence between the measured noise levels and 
the modeled noise levels at each location, as shown in 
Table 3.

Activity 
Category

Activity
Criteria Leq(h)* 

Evaluation
Location Activity Descriptions

A 57 Exterior
Lands on which serenity and quiet are of extraordinary signifi cance and serve an 
important public need and where the preservation of those qualities is essential if the area 
is to continue to serve its intended purpose.

B 67 Exterior Residential

C 67 Exterior

Active sports areas, amphitheaters, auditoriums, campgrounds, cemeteries, day care 
centers, hospitals, libraries, medical facilities, parks, picnic areas, places of worship, 
playgrounds, public meeting rooms, public or nonprofi t institutional structures, radio 
studios, recording studios, recreational areas, Section 4(f) sites, schools, television 
studios, trails and trail crossings.

D 52 Interior
Auditoriums, day care centers, hospitals, libraries, medical facilities, places of worship, 
public meeting rooms, public or nonprofi t institutional structures, radio studios, recording 
studios, schools and television studios.

E 72 Exterior Hotels, motels, oĴ  ces, restaurants/bars, and other developed lands, properties or 
activities not included in A-D or F.

F  --
Agriculture, airports, bus yards, emergency services, industrial, logging, maintenance 
facilities, manufacturing, mining, rail yards, retail facilities, shipyards, utilities (water 
resources, water treatment, electrical) and warehousing.

G  -- Undeveloped lands that are not permitted.
*Approaching NAC is defi ned by MoDOT as being 1 dBA less than the NAC for Activity Categories A-E

Table 1
FHWA Noise Abatement Criteria (Hourly A-Weighted Sound Level - Decibels)
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Figure 1
Photo Log of Validation Points

Source: Hg Consult

Missouri 
River

Picture 1:
Validation Point 1, looking north 
at Prospect Ave (foreground) 
and I-229 (back ground).

Picture 2:
Validation Point 2, looking 
northeast at raised I-229.

Picture 3:
Validation Point 3, looking 
southeast at raised I-229.
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4.0 Future Sound Levels and Impacts
Using the TNM 2.5 software, the recommended pre-
ferred alternative lane centerlines were modeled. The 
previously modeled receivers, terrain lines, barriers, 
building rows, and ground zones were included along 
with any necessary adjustments for the future roadway. 
For consistency with the validation model, the design 
year model was also rendered as a fl at model (straight-
line) model with no elevation data. The line work for the 
model is shown in Figure 2. Design year traĴ  c volumes 
for I-229 and I-229 ramps were provided by Hg Con-
sult traĴ  c engineers. TraĴ  c volumes for lesser roadways 
were gathered from the MoDOT traĴ  c volumes map 

website (https://www.modot.org/traĴ  c-volume-maps) 
and adjusted as needed (Table 4). Table 5 details the 
TNM 2.5 calculated sound levels. 
Where traĴ  c noise impacts were identifi ed, noise 
abatement measures were then evaluated for feasibil-
ity and reasonableness. To be considered impacted, a 
receptor must have an Leq at the loudest traĴ  c noise 
hour approaching (within 1 dBA) or exceeding the NAC 
for the corresponding land use category, or exceeding 
existing noise levels by 15 dBA. NAC Activity Categories 
B and C are present in the NSA. A sound level impact 
for these categories would be a calculated LAeq1h of 
66dBA or above. There were two impacted receptors. 

Validation 
Point ID Date Peak 

Hour

Field 
Event 
Hour

Field Visit 
Duration Road Light 

Vehicles
Medium 
Trucks

Heavy 
Trucks Buses Motorcycles

Validation 
Point 1  7/27/2022 1600 1500 15 

minutes

NB 229 56 7 8 0 0

SB 229 59 9 7 0 0

Prospect NA 1 0 0 0

Validation 
Point 2 7/27/2022 1600 1530 15 

minutes No Line of Sight for TraĴ  c Volume Count

Validation 
Point 3 7/27/2022 1600 1615 15 

minutes No Line of Sight for TraĴ  c Volume Count

Source: Hg Consult supplemented by MoDOT traĴ  c counts

Table 2
TraĴ  c Count per Validation Point

Validation Point ID Date Time Period
Field Measured 

Noise
Levels (dBA) Leq

FHWA TNM Leq (h)
Noise Levels dBA

Measured
Minus Modeled
Noise Levels dB

Validation Point 1 7/27/2022 1500-1515 56.6 59.3 2.7

Validation Point 2 7/27/2022 1530-1545 59 60.6 1.6

Validation Point 3 7/27/2022 1600-1645 59.6 62.1 2.5

Leq= Equivalent Noise Level; dB= Decibel; dBA= A-weighted Sound Level; Leq(h)= Hourly Leq

Table 3
Validation
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Figure 2
Noise Sensitive Areas (NSAs) & 
Validation Points
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Figure 2 (Cont’d)
Noise Sensitive Areas (NSAs) & 
Validation Points

Missouri 
River

Missouri 
River
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Figure 2 (Cont’d)
Noise Sensitive Areas (NSAs) & 
Validation Points

Missouri 
River

Missouri 
River
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Road Peak Hour Light Vehicles Peak Hour Medium Trucks Peak Hour Heavy Trucks
I-299 NB 286 72
I-229 SB 286 72

Prospect Ave 4 0
59 EB 255 12 4
59 WB 213 70 3

59 EB to I-229 NB 180 6
59 to I-229 SB 190 6
I-229 SB to 59 94 3

I-229 NB to 59 EB 180 6
4th St NB 30 2 1
4th St SB 30 2 1

New 4th St NB 30 2 1
New 4th St SB 265 10 47

I-229 SB to 4th St 265 8 46

Table 4
Design Year TraĴ  c Volumes

Table 5
Design Year Sound Levels

Receiver Name Number of 
Dwelling Units

Existing LAeq1h 
from Validation 

Model
(dBA)

Design Year 
Calculated 

LAeq1h (dBA)

Increase Over 
Existing

(dB)
Impact Type

Validation 1 Ft. Smith Historical Society 1 56.6 61.4 4.8 ----
Validation 2 St. Joseph Riverwalk 1 59 63.3 4.3 ----
Validation 3 South Open Space 1 59.6 63.6 4 ----
Prospect Ave End 1 57.2 60.2 3 ----
306 Prospect Ave 1 56.1 59.1 3 ----
724 Prospect Ave 1 55.2 57.6 2.4 ----
902 Prospect Ave 1 58.6 60.7 2.1 ----
904 Prospect Ave 1 58.7 60.8 2.1 ----
924 Prospect Ave 1 60.8 62.7 1.9 ----
914 Prospect Ave 1 59.8 61.8 2 ----
910 Prospect Ave 1 59.8 61.8 2 ----
1002 Prospect Ave 1 62.4 64.2 1.8 ----
1006 Prospect Ave 1 63.1 64.9 1.8 ----
1008 Prospect Ave 1 63.5 65.3 1.8 ----
921 Bellevue St 1 56 58.3 2.3 ----
923 Bellevue St 1 55.7 57.9 2.2 ----
1001 Bellevue St 1 58 60.1 2.1 ----
1003 Bellevue St 1 57.9 60 2.1 ----
1005 Bellevue St 1 59.9 61.9 2 ----
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5.0 Noise Abatement Evaluation Methodology
5.1 Noise Barrier Feasibility
For noise abatement measures to be considered feasible, 
MoDOT requires at least a 5 dBA insertion loss for a 
minimum of two fi rst-row, impacted receptors. Feasibili-
ty also refers to the engineering limitations, including the 
physical constraints and other constructability constraint 
limits such as maintenance, drainage, safety, etc.
5.2 Noise Barrier Reasonableness
If a noise barrier is considered feasible, it is then checked 
for three mandatory reasonableness factors, all of which 
must be met. First, noise abatement measures cannot 
exceed 1,300 square foot of noise wall or $46,000 of 
alternative noise abatement measures, per benefi ted 
receptor. A benefi ted receptor is defi ned as a receptor 
that receives at least a 7 dBA reduction in noise level 
after the addition of noise abatement measures. Sec-
ondly, noise abatement must provide a 7 dBA reduction 
for 100 percent of fi rst-row benefi ted receptors.

5.3 Ballot Results of Benefi ted Property Owners 
and Residents
First-row benefi ted owners and residents would be 
notifi ed of potential noise abatement measures and their 
viewpoints would be sought via ballot. The viewpoints of 
non-owner residents would be evaluated as a portion of 
an aggregate of 25 percent of the total. The viewpoints 
of owners would be evaluated as a portion of an aggre-
gate of 75 percent of that total. Over 50 percent of the 
aggregate response must be in favor of abatement. 
6.0 Noise Abatement Evaluation
There was one NSA that encompassed the entire Study 
Area. There were 38 receivers within it (including the 
three validation points). The receivers were evaluated 
for noise impacts along the corridor. Two receivers had 
sound level impacts. No receivers were found to have an 
increase of 15 dBA over existing noise levels. 
Noise abatement was not considered feasible because, 
per MoDOT noise policy, at least a 5 dBA insertion loss 

Table 5 (Cont’d)
Design Year Sound Levels

Receiver Name Number of 
Dwelling Units

Existing LAeq1h 
from Validation 

Model
(dBA)

Design Year 
Calculated 

LAeq1h (dBA)

Increase Over 
Existing

(dB)
Impact Type

402 W Franklin 1 54.7 56.9 2.2 ----
315 Poulin St 1 63 64.8 1.8 ----
319 Poulin St 1 61.1 63 1.9 ----
323 Poulin St 1 59.1 61.1 2 ----
219 Poulin St 1 65.5 67.2 1.7 Snd Lvl
215 Poulin St 1 61.1 63.1 2 ----
217 Poulin St 1 62.8 64.6 1.8 ----
1006 Dewey Ave 1 61.3 63.2 1.9 ----
1010 Dewey Ave 1 60.6 62.6 2 ----
915 Dewey Ave 1 58.1 60.4 2.3 ----
1022 Dewey Ave 1 58.4 60.6 2.2 ----
1103 Dewey Ave 1 53.9 56.3 2.4 ----
1105 Dewey Ave 1 53.2 55.6 2.4 ----
811 Dewey Ave 1 60.1 62.5 2.4 ----
819 Dewey Ave 1 59.9 62.2 2.3 ----
Riverboat Landing 1 1 62.9 65.3 2.4 ----
Riverboat Landing 2 1 65 68.2 3.2 Snd Lvl

Notes: Snd Lvl = Design Year Calculated LAeq1h 66dBA or above
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for a minimum of two fi rst-row impacted receivers is 
required for noise abatement to be considered feasible. 
The two impacted receptors are separated by the high-
way and are not in the same residential cluster. There-
fore, since the two receptors are separated they would 
not meet MoDOT noise policy to assess for a barrier. 
7.0 Construction Noise
As required by 23 CFR 772.19, the temporary increase 
in noise levels due to construction was also considered. 
These noise impacts will take place in the immediate 
vicinity of the construction activities and generally be 
limited to working hours. MoDOT construction specifi -
cations require all construction equipment to be in good 
working order. Muĵ  ers are required to help reduce and 

address construction noise impacts. Interference with 
speech communication for those passing by, working, 
or living near the construction sites is to be expected. 
Because of the distance of the construction areas to the 
NSA and the hours of equipment use, noise impacts due 
to construction are expected to be minor and to occur 
infrequently.
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Technical Memorandum 15

Cultural Resources
The archaeological and historic resource studies fol-
lowed a three-step process. The fi rst step of the 
process included an archival review of documented 
archaeological sites, sites/structures documented as 
potentially eligible for the National Register of His-
toric Places (NRHP), and sites/structures/districts/
buildings/objects documented as being on the NRHP. 
For the records review and literature search eĳ ort, the 
approximately 689.5-acre Study Area and one mile 
around, was assessed at the MDNR’s, State Histor-
ic Preservation OĴ  ce (SHPO) in Jeĳ erson City, 
Missouri in late 2018. The search identifi ed recorded 
archaeological sites, previously conducted cultural 
resources surveys for archaeological and architectural 
resources, NRHP properties and districts, and ship-
wrecks. 
Additionally, the Study Area was evaluated for the 
potential to contain archaeological cultural resources. 
It has been determined that the Study Area has a high 
probability of intact archaeological cultural resources. 
Pre-Columbian sites could occur anywhere within the 
Study Area. Very early habitation sites would gener-
ally occur on ridge tops overlooking major waterways 
and on the high terrace at the foot of the bluĳ  slopes. 
More permanent communities would have been es-
tablished in the Late Archaic to Mississippian Periods. 
The fl oodplain would have been ideal for farming. The 
Missouri River would have also provided opportunities 
for travel, trade and communications. A site associated 
with the Kansas occupation of northwestern Missouri 
was identifi ed less than two miles from the Study Area. 
Other Kansas or Osage villages could be within the 
Study Area.
The second step of the process involved a pedestrian 
survey for the Area of Potential Eĳ ect (APE) defi ned 

as 50 feet outside the footprint of all the Reasonable 
Alternatives to verify the presence/absence/condition 
of documented NRHP sites or districts and to identify 
additional properties potentially eligible for the NRHP. 
The results of this investigation were presented to the 
consulting parties and fi nal determinations of eligibil-
ity for the NRHP made by the Missouri SHPO. The 
preliminary fi ndings of this investigation were used in 
screening the Reasonable Alternatives and arrive at the 
Recommended Preferred Alternative (Note: Due to 
the sensitive nature of the location of archaeological 
sites the Archival Review and Architectural Survey of 
Cultural Resources Report has not been included in 
this report but is available upon request).
The third step in the process included an assessment of 
the direct and indirect impacts that the Recommended 
Preferred Alternative may have upon archaeological 
or historic resources and whether those impacts would 
constitute an adverse impact. While a preliminary as-
sessment of potential impacts for the initially preferred 
alternative is presented in the Environmental Assess-
ment, the process is ongoing and coordination with the 
consulting parties will continue and be fi nalized at the 
time a preferred alternative is selected.
A Phase II archaeological survey of the preferred alter-
native will also be conducted upon selection of the pre-
ferred alternative. Excavations associated with the pro-
posed I-229 improvements could impact archaeological 
remains associated with the Pre-Contact cultures or 
the early historical use of the City of St. Joseph. These 
remains cannot be found by a standard archaeological 
survey but must be found as part of Phase II testing of 
the preferred alignment by excavating trenches using a 
backhoe.
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MoDOT in consultation with FHWA and SHPO devel-
oped a project specifi c PA to guide further archaeolog-
ical survey work, including identifying parcels requiring 
future survey and testing, and mitigation measures if 
sites cannot be avoided during the project. Eĳ orts to 
avoid, minimize, or mitigate adverse eĳ ects were ad-
dressed through consultation for the development of the 
Programmatic Agreement (PA), which includes con-
tinuing consultation to ensure stipulations in the PA are 
accomplished. The PA will guide the Phase II testing, and 
address data recovery for sites determined as eligible for 
listing in the NRHP. For projects using the Design-Build 
process, the eĳ ects of the project on historic proper-
ties are re-evaluated as the project design is developed 
through consistent communication between the De-
sign-Build contractor and MoDOT Historic Preservation 
staĳ . 
On November 25, 2019, FHWA notifi ed the Advisory 
Council on Historic Preservation (ACHP), inviting the 
ACHP to consult on the development of the PA. The 
ACHP has chosen not to participate in consultation 
(December 6, 2019). 
MoDOT submitted a draft PA to the SHPO for legal re-
view and to FHWA for approval. MoDOT distributed the 
PA to the Missouri Highways and Transportation Com-
mission, the SHPO, and FHWA for signatures. MoDOT 
will adhere to all stipulations of the executed Section 106 
PA for the I-229 Moving Forward project. 
A letter dated February 28, 2023, SHPO concurred 
“that the undertaking will have no adverse eĳ ect on 
historic properties and have no objection to the initiation 
of project activities.”  The SHPO letter is included as 
Figure 1 on the next page. 
The draft PA is included as Figure 2 located immediately 
after Figure 1. A copy of the PA, including all the at-
tachments, can be requested. A fi nal PA will be provided 
after fi nal approval prior to the release of the FONSI. 
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Figure 1
Letter from State Historic Preservation OĴ  cer, 
February 28, 2023
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Figure 1
Letter from State Historic Preservation OĴ  cer, 
February 23, 2023 (Cont’d)
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Figure 2
Section 106 Programmatic Agreement (Draft)
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Figure 2
Section 106 Programmatic Agreement (Draft)
(Cont’d)
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Figure 2
Section 106 Programmatic Agreement (Draft)
(Cont’d)
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Figure 2
Section 106 Programmatic Agreement (Draft)
(Cont’d)
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Figure 2
Section 106 Programmatic Agreement (Draft)
(Cont’d)
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Figure 2
Section 106 Programmatic Agreement (Draft)
(Cont’d)
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Figure 2
Section 106 Programmatic Agreement (Draft)
(Cont’d)
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Figure 2
Section 106 Programmatic Agreement (Draft)
(Cont’d)
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Figure 2
Section 106 Programmatic Agreement (Draft)
(Cont’d)
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Figure 2
Section 106 Programmatic Agreement (Draft)
(Cont’d)
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Figure 2
Section 106 Programmatic Agreement (Draft)
(Cont’d)
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Figure 2
Section 106 Programmatic Agreement (Draft)
(Cont’d)
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Figure 2
Section 106 Programmatic Agreement (Draft)
(Cont’d)
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Figure 2
Section 106 Programmatic Agreement (Draft)
(Cont’d)
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Figure 2
Section 106 Programmatic Agreement (Draft)
(Cont’d)
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Figure 2
Section 106 Programmatic Agreement (Draft)
(Cont’d)
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Figure 2
Section 106 Programmatic Agreement (Draft)
(Cont’d)
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Figure 2
Section 106 Programmatic Agreement (Draft)
(Cont’d)
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Figure 2
Section 106 Programmatic Agreement (Draft)
(Cont’d)
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Figure 2
Section 106 Programmatic Agreement (Draft)
(Cont’d)
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Figure 2
Section 106 Programmatic Agreement (Draft)
(Cont’d)



Page | 243I-229 Environmental Assessment | Technical Memoranda

Technical Memorandum 16

Flooplains
23CFR Section 650 Subpart A Technical 
Memorandum
23 CFR Section 650.111 (c) Location studies shall include 
discussion of the following items, commensurate with the 
signifi cance of the risk or environmental impact, for all al-
ternatives containing encroachments and for those actions 
which would support base fl oodplain development.
1. The risks associated with implementation of the 

action are as follows:
The limits of the I-229 EA extend along I-229 in down-
town St. Joseph, MO from US-36 on the south to 
US-59/St. Joseph Avenue on the north. The western 
limit of the study is the Missouri River while the eastern 
limit is approximately 8th Street.  The Selected Alter-
native (Alternative D) for this proposed project would 
tear down the double-decker I-229 Bridge and build an 
at-grade four lane facility along the Missouri River. The 
project was shared with the local fl oodplain adminis-
trator. The regulatory fl oodway is to be avoided. Fill will 
be placed in the fl oodway fringe to elevate the roadway 
above the 100-year water surface elevation (WSE). At 
a minimum a Floodplain Development Permit through 
the Missouri State Emergency Management Associ-
ation will be required for this action. Depending on a 
determination from the local fl oodplain administrator 
additional actions/permits may be required.  Approxi-
mately 3.9 acres of 100-year fl oodplain and 0 acres of 
regulatory fl oodway would be impacted by the Selected 
Alternative D. See the corresponding Alternative D 
Study Area Map (Figure 1), which provides the location 
of the proposed alternative alignment, fl oodways and 
fl oodplains, and the encroachment areas.
2. Impacts on natural and benefi cial fl oodplain values:
Natural and benefi cial fl oodplain values include, but are 
not limited to, fi sh, wildlife, plants, open space, natural 

beauty, scientifi c study, outdoor recreation, agriculture, 
forestry, natural moderation of fl oods, water quality main-
tenance, and groundwater.
Floodplain - Alternative D is expected to have minimal 
impact on the existing fl oodplain and regulatory fl ood-
ways. The measurement used to evaluate the potential 
impacts were “acres” of disturbed fl oodplain. Alterna-
tive D would aĳ ect 3.9 acres of 100-year fl oodplain 
and 0.0 acres of fl oodway. It is assumed three-to-fi ve 
feet of fi ll would be placed throughout the entire af-
fected area to elevate the roadway above the base fl ood 
elevation. 
• MoDOT Commitment: MoDOT will restrict 

development within the regulatory fl oodway and 
“demonstrate through hydrologic and hydraulic 
analyses performed in accordance with standard 
engineering practice that the proposed encroach-
ment would not result in any increase in fl ood levels 
within the community during the occurrence of the 
base fl ood discharge”. If MoDOT is unable to avoid 
the regulatory fl oodway with the fi nal alignments, 
MoDOT would conduct a hydraulic analysis during 
fi nal design to document that the new improve-
ments would result in “no rise” in the fl ow within the 
regulatory fl oodway.

• MoDOT Commitment: MoDOT will conduct an 
engineering analysis for the Recommended Pre-
ferred Alternative prior to submission of the fl ood-
plain development permit application to SEMA. 
The contractor shall obtain a fl oodplain develop-
ment permit and “no-rise” certifi cation.

• MoDOT Commitment: MoDOT will minimize the 
size and duration of temporary obstructions with-
in the fl oodplains and regulatory fl oodway during 
construction by eĳ ective construction sequencing 
and construction methodology.
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• MoDOT Commitment: MoDOT will employ sedi-
ment and erosion control management best practic-
es during construction and re-seed disturbed areas 
following construction.

Fish and Wildlife - The Selected Alternative is not 
likely to have direct or indirect eĳ ects on federal- or 
state-listed wildlife species other than Tricolored bats. 
This alternative would generally be constructed within 
the existing roadway footprint.
• MoDOT Commitment: MoDOT shall conduct 

surveys of bridges prior to the start of construction 
to identify any active bird nests on the structures. 
If the use of avoidance measures is not possible, 
options include removal of inactive nests by Mo-
DOT staĳ  with on-going maintenance until project 
Notice to Proceed, or removal of inactive or par-
tially constructed nests by March 15 (outside of the 
general nesting season of April 1 to July 31) by the 
project contractor. A nest free condition must be 
maintained by the contractor until bridge work is 
complete.

Recreation – Alternative D, as proposed, would poten-
tially impact the segment of trail south of the trailhead 
shelter, past the old riverboat landing to the chain link 
fence. It also could potentially impact the existing trail-
head shelter. The trail from the trailhead shelter north 
across Blacksnake Creek toward the Nature Center 
would not be impacted. In addition, future plans to ex-
tend the existing trail south would likely not be an option 
because of the limited land available between the river, 
bridge and railroad tracks.
• MoDOT Commitment: MoDOT shall replace the 

existing Riverwalk Trail trailhead shelter with at least 
a compatible, if not improved structure during con-
struction.

• MoDOT Commitment: MoDOT shall improve the 
pedestrian connection between Francis Street, 
across the BNSF tracts, to the southern trailhead 
during construction.

• MoDOT Commitment: MoDOT shall provide op-
portunities for parking in proximity to the trailhead 
during the project design process and construction.

• MoDOT Commitment: MoDOT shall investigate 
options for upgrading the Riverwalk Trail south of the 

existing trailhead to potentially connect south of its 
current termini during the project design process.

Water Quality – Construction related impacts to water 
quality would be primarily the result of stormwater run-
oĳ . Water quality impacts resulting from construction 
of the new project and removal of the existing bridges 
would be relatively short-term due to the nature of the 
construction process. However, Alternative D would es-
sentially result in the same amount of stormwater runoĳ  
after construction as under the current conditions. No 
groundwater impacts are anticipated because of con-
struction activities. 
• MoDOT Commitment: MoDOT shall ensure that 

in accordance with the requirements of the NPDES 
program, the contractor will be required to develop 
a project-specifi c SWPPP to describe the BMPs to 
be implemented during construction. The SWPPP 
would include MDNR approved components to 
reduce suspended solids, turbidity, and downstream 
sedimentation that may degrade water quality and 
adversely impact aquatic life.

Wetlands – Alternative D will, for the most part, be 
constructed within the existing roadway footprint and 
would modify existing road structures on the northern 
end close to the potential forested/shrub wetland. Based 
on the October 2022 fi eld visit, the area of the potential 
wetland that could be impacted by the proposed im-
provement is not a wetland and, therefore, Alternative D 
would not have a direct or indirect eĳ ect on wetlands or 
Waters of the US.
Agriculture - Because no farmland is present, review of 
the project under the Farmland Protection Policy Act is 
not required.
3. Support of probable incompatible fl oodplain devel-

opment:
As defi ned by the FHWA, the support of incompatible base 
fl oodplain development encourages, allows, serves, or oth-
erwise facilitates incompatible base fl oodplain development, 
such as commercial development or urban growth. 
MoDOT will ensure local and regional access to existing 
rural and urban areas and facilities are maintained during 
construction. This highway improvement project would 
not support incompatible fl oodplain development. 
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4. Measures to minimize fl oodplain impacts associated 
with the action:

MoDOT will avoid modifi cation to the functions of the 
natural fl oodplain environment or will maintain it as 
closely as practicable in its natural state. MoDOT will 
ensure the fl oodplain analysis and certifi cations comply 
with fl oodplain regulations and demonstrate minimal 
impacts to the fl oodplains within the project limits. 
MoDOT will obtain fl oodplain development permits from 
SEMA prior to FHWA authorization for construction. 
MoDOT will ensure sediment and erosion control best 
management practices are implemented during con-
struction and disturbed areas are seeded following 
construction for restoring and preserving natural and 
benefi cial fl oodplain values.
5. Measures to restore and preserve the natural and 

benefi cial fl oodplain values   impacted by the action. 
There would be limited impacts to the natural and 
benefi cial fl oodplain values of the fl oodplains from this 
project. Because there would be temporary soil distur-
bance during construction activities, MoDOT will ensure 
sediment and erosion control best management practic-
es are implemented during construction and disturbed 
areas seeded following construction.
6. 23 CFR Section 650.111 (d) Location studies shall 

include evaluation and discussion of the practicabil-
ity of alternatives to any signifi cant encroachments 
or any support of incompatible fl oodplain develop-
ment.

As defi ned in 23 CFR 650.105, a signifi cant encroachment 
involves a signifi cant potential for interruption or termina-
tion of a transportation facility, which is needed for emer-
gency vehicles or provides a community’s only evacuation 
route, a signifi cant risk meaning potential for loss of life 
or property, or a signifi cant adverse impact on natural and 
benefi cial fl oodplain values.
This project would not result in a signifi cant potential for 
interruption or termination of this transportation facility, 

which is needed for emergency vehicles or a commu-
nity’s only evacuation route. It would also not result in 
a signifi cant risk or potential for loss of life or property. 
This project would not result in a substantial adverse 
impact on natural and benefi cial fl oodplain values. This 
highway improvement project would maintain local and 
regional access to existing rural and agricultural areas 
and would not support any incompatible fl oodplain de-
velopment.
There would be no signifi cant encroachments from this 
project, and it would not support incompatible fl oodplain 
development.
This project is not expected to cause a greater risk within 
a fl oodplain that potentially impacts an adjacent struc-
ture.
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Figure 1
Recommended Preferred Alternative Floodplain 
& Floodway Encroachment
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Technical Memorandum 17

Public Meetings
The Study Team completed three public meetings 
during the course of the I-229 Environmental Assess-
ment. Summaries of each of those meetings, along with 
public comments, are provided on the following pages. 
The formal public meetings included: 
• Visioning Workshop. An initial workshop was held 

in-person on October 9, 2018 to ask the com-
munity about the importance of the bridge and to 
explore future visions for downtown I-229.

• Initial Alternatives Public Meeting. An in-per-
son Open House, along with a concurrent virtual 
web-based meeting, was held on April 19, 2019 to 
present the Initial Alternatives and to get feedback 
on the relative merits of each. 

• Reasonable Alternatives Public Meeting. A second 
in-person Open House, along with a similar virtu-
al web-based meeting, was held on September 1, 
2022 to present the Reasonable Alternatives and 
to get feedback on their relative merits. 

• Public Hearing. A fi nal Public Hearing is planned 
for the Fall of 2023 following review and approval 
of the Environmental Assessment. The Finding 
of No Signifi cant Impact will include the Hearing 
details and public comments from that meeting. 

1.0 Visioning Workshop
A packed house of local elected oĴ  cials, business 
owners, community leaders and members of the public 
participated in hearty discussions about the vision of St. 
Joseph for the next 60 years and the role the Interstate 
229 double-decker bridge will have in the future.

The I-229 bridge facility is getting to the point that 
major decisions with signifi cant price tags attached will 
be required in the near term. Those decisions and the 
funding associated with whatever happens next will 
have long term aĳ ects. And so, MoDOT asked resi-
dents to look into the future and describe what they 
saw for their community.
To that end, participants were walked through a series 
of table-top discussions and survey questions answered 
in the room. The portion of I-229 that goes through 
downtown St. Joseph is one of only a handful like it in 
the United States. The bridge runs a little over a mile 
and is nearly 40 years old. MoDOT is evaluating poten-
tial next steps for the structure. Currently, the bridge 
carries about 17,000 vehicles a day, less than a quarter 
of the traĴ  c a typical four lane interstate can carry 
safely.
1.1 Community Vision
One of the questions asked of the assembled partici-
pants was, can we connect even better? Often, com-

Approximately 105 St. Joseph citizens participated in 
an initial Visioning Workshop to discuss the future of 

I-229 and the St. Joseph community. 
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When asked, what participants envisioned downtown St. Joseph to be like in 60 years, they responded:

munities get stuck in what has been built and miss an 
opportunity to think about what could be. The workshop 
focused on defi ning the future the community wants and 
then deciding on what infrastructure is required to create 
that future.
1.2 Role of Technology
As part of small group facilitated discussions in the room, 
residents were asked how they believed technology 
would aĳ ect the project. Among the notes taken at each 
table were:
• With automated vehicles people will be more patient 

about getting somewhere fast as they will be able to 
do other things while traveling

• Flying vehicles might happen within 60 years
• Technology will result in more leisure time/time for 

recreational activities
• Might have dedicated cargo lanes/facilities
• More people are working from home and the trend 

will continue in the future
• Automation will result in fewer workers
• Service industry employment will continue to grow
• More trips from non-commuter types, such as rec-

reational, healthcare, etc., that require face-to-face 
interactions

• The amount of grain being transported will grow as 
technology continues to increase yields

• More people working from home less need for per-
sonal trips

• Commercial vehicle trips likely will remain about the 
same

• Highways will need to accommodate driverless vehi-
cles

• Charging strips may someday be placed on the road 
to charge vehicles as they drive

• More access points may be necessary
• Automated vehicles will change the landscape
• Trend to avoid driving – transit, walk, Uber
• Messaging along infrastructure will change (i.e. not 

billboards but in dash information)
• People will work remotely, live downtown, and walk 
• Sharing cars like the scooter system now
• Food, supplies needed will be delivered
1.3 Role of Freight
The nearly 15-mile I-229, which includes the double–
decker bridge, provides major north and south connec-
tions along the river and to US Route 36 which crosses 
the state line. In addition to its downtown connection, 
I-229 connects through a major industrial area to the 
south which uses the interstate to move goods.
The group was asked a series of questions related to the 
importance of freight movement to the community. The 
response to two of those questions are below. 
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The group was asked to rate the three freight elements as depicted by the results below.

The assembled group was asked to rate the needs to improve commuting and the movement of goods and services 
through the study area. While rating the needs fairly high, the results indicate an understanding that the corridor cur-
rently operates fairly well with few delays or traĴ  c issues.

Additionally, the consultant team facilitated a tabletop 
discussion about the freight issues aĳ ecting the corri-
dor. Members of the public expressed support for the 
corridor to continue to enable goods to move through 
the city and region. Additional thoughts collected at the 
tables included:
• Value of livestock will go down as diet/foods change
• Conversely may be heavier emphasis on things like 

farm to table sourced foods

• Grain will always be a staple even if converting to 
some other protein and will need to be produced and 
transported

• Will be short term issues with increased delivery 
times

• The new port will soon be open and will result in addi-
tional truck deliveries

• There is a belief that some trucks use I-229 to avoid 
congestion on I-29. Removing I-229 would result 
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in shifting those trucks back to I-29 and increasing 
congestion

• Increasing freight traĴ  c on US Route 36 not pre-
ferred because of its current condition

• Shifting trucks to downtown streets also not desir-
able

• South side will always have an industrial element
• In order to build up the downtown you need to be 

able to get construction equipment into the area. 
Right now, I-229 provides good access into the 
downtown for construction equipment

• Industrial/ manufacturing so moving freight is im-
portant

• Bridge used heavily to get to Lower Lake Rd.
• How else do you connect to the north?
• Option for expressway for truck, harder for trucks 

but great for city
• Eliminate Highland to 36 to get Riverfront back
• Re-route freight to other side of the river by adding 

a 2-lane bridge
• Helps to get to Air Guard
• Remove upper level of current structure and use the 

lower one as a high-line type of park to get river back

1.4 Economic Forces
The crowd was also asked critical questions about the 
project’s economic development potential. The public 
placed a high value on the potential for investments in 
I-229 to spur other economic development benefi ts. 
1.5 Meeting Conclusions
While the public clearly acknowledged the economic 
development potential of the project, when asked about 
what the public most wanted the planning team to focus 
on for the bridge and corridor, it was clear that transpor-
tation needs should remain a key focus of the study. Half 
of all participants said that transportation and economic 
needs should be equally balanced, and an additional 30 
percent wanted a focus soley on transportation needs. 
The bridge clearly has a transportation need, but there 
seemed to be a genuine acknowledgment by the public 
that there could be economic development opportu-
nities associated with investments in the bridge and 
corridor.

Nearly all participants, 92 percent, rated the economic development potential as “Very High” or “High.” 
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The majority of participants wanted the study team to take a balance approach focusing equally on both transportation and 
economic development. 

Before concluding the evening’s meeting, the public was asked to suggest what would make the project a success for the re-
gion. Below is a word cloud indicating which words the public used the most to describe success. Standing out are the words: 
maintain, freight, economic, downtown, growth, Riverfront access, better, traĴ  c, development and transportation.
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2.0 Initial Alternatives Public Meeting
MoDOT and its local partners sought input from 
residents on a series of Initial Alternatives to the 
I-229 double-decker bridge in downtown St. Jo-
seph. Because any alternative, including repairing 
the existing bridge, will require signifi cant tax-dol-
lars, MoDOT had been reaching out to stakehold-
ers for months to collect ideas and suggestions. 
The initial set of potential alternatives ranged from 
rehabilitating the current structure to removing the 
highway and replacing it with alternative routes.
2.1  In-Person and Virtual Options
MoDOT invited the public to participate in an 
interactive open house style meeting to review and 
rate potential alternatives. In parallel to the public 
meeting, an online survey was launched that walked 
visitors through the same materials shown at the 
in-person meeting. Nearly 100 residents participat-
ed in the open house and 487 completed the online 
alternatives assessment.
2.2 Feedback on Initial Alternatives
Attendees had an opportunity to study each alter-
native in depth, ask questions of the project team, 
and assess 20 diĳ erent Initial Alternatives grouped 
into eight diĳ erent categories. Each potential 
alternative was visually mapped. The project team 
also identifi ed the “pros” and “cons” of each. The 
potential alternatives were assessed in relation to 
the project’s purpose, need and overarching goals. 
Finally, each alternative was assessed a relative cost 
score compared to the other alternatives.
There was very little variation between the results 
gathered at the open house and the results gathered 
online. This consistency adds to the veracity of the 
results. 

The twenty Initial Alternatives were divided into eight diĳ er-
ent categories and presented to the public for feedback.

Over 100 community members attended the Initial 
Alternatives Public Meeting in April 2019. 
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Boards were developed for each Initial Alternative that contained a map of the alternative, the 
overall evaluation scoring, and a list of potential pros and cons of each option. This board is an 
illustrative example of the boards presented at the public meeting. 

Community members were given 
several “dots” and asked to rank each 
alternative from 1 “I do not like this 
option” to 10 “I really like this option”. 
Those results were captured as illus-
trated in the example board here. 
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Overall, the feedback was mixed. Some generalizations 
based on the “dot” exercise and the feedback (oral and 
written) that was received include: 
• Rehabilitate the Existing - This alternative seemed 

to fair better than the others primarily related to 
convenience it provides in getting to downtown, the 
ability for trucks to use it to get to the Stockyards 
area, and that it has “served the community rela-
tively well”. However, there were contrary opinions 
related to how it inhibits economic development, is 
an eyesore, disrupts the view of the Missouri River, 
etc. Overall, it received an average of 5 on the 1 to 
10 scale.

• Kansas Alternatives - There was a desire from some 
in the community to look at alternatives that crossed 
the Missouri River north of downtown to provide 
improved access to Rosecrans Memorial Airport and 
the Air National Guard facility there. These options 

evoked extreme reactions on either side. Almost all 
of the “dots” for these alternatives were either a 1 
or a 10 with little in between. Overall these options 
scored a 3 in the 1 to 10 scale. 

• Other Options - While there was some variations on 
the other Initial Alternatives they were all relatively 
the same ranging from a 2 to 4 in the 1 to 10 scale. 

2.3 Meeting Conclusions
While the comments were mixed, the general takeaway 
was that the public, because of their general support to 
rehabilitate the existing facility, was interested in options 
that maintained or minimized impacts to the ease of 
accessibility into the downtown and continued to sup-
port the freight movements to and from the Stockyards. 
However, based on the comments received, none of the 
options stood above the others from a public opinion 
standpoint.

Using the “dot” exercise, the public was asked to rank each alternative from 1 “I do not like this option” to 10 “I really like 
this option”. The results show a slight favoring of the Rehabilitate the Existing alternative with little variation between any 
of the alternatives. 
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3.0 Reasonable Alternatives Public Meeting
MoDOT held its third public meeting on September 1, 
2022 to present the Reasonable Alternatives and solicit 
feedback on each. As discussed below, there was a lot 
of work between the Initial Alternatives Public Meeting 
and this public meeting as the screening process was 
completed, fi nal fi eld work was conducted, and the study 
team coordinated with the Technical Advisory Commit-
tee and the project stakeholders. The discussions led to 
a series of decisions that eventually led to presenting the 
four remaining Reasonable Alternatives to the public at 
this meeting. 
3.1  Pre-Meeting Discussions
Prior to the third public meeting, the study team had 
been working with the project stakeholders, city staĳ , 
the Mayor, City Council and the MPO to come to a 
consensus on what the Reasonable Alternatives could 
be and that discussion took time to iron out. In the Fall 
of 2021, the study team had presented an initial slate 
of Reasonable Alternatives to the Technical Advisory 
Committee and were making progress toward a consen-
sus when several members of that group asked the team 
to take a step back and re-evaluate those recommenda-
tions. A short summary of that eĳ ort included: 
• New MPO Alternative - Members of the MPO 

presented the study team with a new alternative that 
stayed on the east side of the BNSF railroad tracks. 
The study team evaluated that alternative, complet-
ed the same initial screening process as all the other 
Initial Alternatives, and then worked with the MPO 
to refi ne this alternative. This refi ned alternative 
eventually became Reasonable Alternative C - Rail-
road Tracks East Corridor and was presented to the 
public at this public meeting. 

• Modifi ed Mayor’s Alternative - In addition, when the 
new Mayor and a majority of the City Council came 
into oĴ  ce in the Spring of 2022 there were discus-
sions about modifi cations to any earlier alternative 
that they wanted the study team to consider. The al-

ternative included improved connections from I-229 
to Stockyards Boulevard and generally followed 
the existing alignment to north of downtown. That 
refi ned alternative became Reasonable Alternative 
D - Existing Corridor.

• Removed Reasonable Alternatives - There were 
two initial Reasonable Alternatives, one connected 
to the existing street network (Arterials East) and 
one developed a boulevard through the Riverfront 
(McArthur Drive Extension), that received a signif-
icant amount of negative feedback from both the 
Technical Advisory Committee and from the stake-
holders the team was beginning to update about the 
alternatives. The primary concern was the impact on 
the local street network. Based on that feedback, 
these initial Reasonable Alternatives were eliminated 
from further consideration.

• Remaining Reasonable Alternatives - The two 
remaining Reasonable Alternatives did have general 
support and became Reasonable Alternative A - 
Main Street Corridor and Alternative B - 2nd Street 
Corridor. 

The new alternatives were all modifi cations of alterna-
tives developed and screened during the initial screening 
phase and all alternatives, old and new, were subject to 
the same scrutiny regardless of how it was developed 
or modifi ed. Once the Reasonable Alternatives were 
fi nalized, each went through a more detailed screening 
process and that information was presented to the public 
at the Reasonable Alternatives Public Meeting in Sep-
tember of 2022. 

Approximately 85 community members 
attended the Reasonable Alternatives Public 

Meeting in September 2022. 
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3.2 In-Person and Virtual Options
MoDOT invited the public to participate in an interactive 
open house style meeting to review and rate potential 
alternatives. In parallel to the public meeting, an online 
public website was launched that walked visitors through 
the same materials shown at the in-person meeting. 
Nearly 75 residents participated in the open house and 
over 800 attended (880 views/313 clicks) the online 
public meeting.
3.3 Feedback on Reasonable Alternatives
Attendees had an opportunity to study each alternative in 
depth, ask questions of the project team, and assess the 
four Reasonable Alternatives. Each potential alternative 
was visually mapped. The project team also identifi ed the 
“pros” and “cons” of each. The potential alternatives were 
assessed in relation to the project’s purpose, need and 
overarching goals. Finally, each alternative was assessed a 
relative cost score compared to the other alternatives.
Overall, the feedback was most favorable to Alternative D 
- Existing Corridor. More specifi cally, comments received 
by alternative included: 
• Alt A - Main Street Corridor - Feedback on this al-

ternative was mixed with several favorable comments 
related to its ability to provide access to downtown 
and open the Riverfront for development. However, 
there was strong opposition to using Main Street, 
especially north of Felix Street, because of the indus-
trial nature of the area, its potential impact to Hill-
yard’s operation, and the removal of the existing brick 
pavers. 

• Alt B - 2nd Street Corridor - There was limited to no 
support for this alternative because of the intersection 
at 2nd Street and Felix Street and the requirement for 
I-229 traĴ  c to turn left and use a new bridge with a 
signifi cant grade. Specifi c concerns were with trucks 
trying to climb the bridge headed north and trucks 
trying to stop during the winter heading south.

• Alt C - Railroad Tracks East Corridor - There was 
some limited support for using this alternative as a 
mechanism to do some urban renewal for a couple of 
blighted properties but overall this alternative did not 
receive support from the majority of the participants. 
There was concern about taking existing businesses 

A sampling of the comments received during 
the Reasonable Alternatives Public Meeting

“Why not just take down the double bridge and build a single 
bridge and make it 4 lanes so we don’t have to stop at lights 
and a train that way we can keep it as a interstate high-
way?”

“Direct access to downtown is very important to me. It is 
where I work and recreate. Eliminating access would be det-
rimental to the growth and prosperity of our historic center.”

“The new alternate (Alt D) is the best so far. My main con-
cern is the access to downtown. There must be signifi cant 
upgrades to 4th or Main Street in order for this plan to be 
feasible.”

“The I-229 bridge is too important to eliminate. It should be 
refurbished and keep the interstate designation. This is an 
artery carrying commercial traĴ  c and it should remain as it 
is, in spite of the cost. All of the proposals are expensive and 
a poor substitute for I-229.”

“I favor A or D. I’m opposed to C because of the possible 
impacts on hazardous sites.”

“The last plan, one on the end (Alt D) makes the most sense 
especially if our access to downtown can be created. If not it 
is still the best.”

“Leave the bridge. Fix it and forget it.”

“I feel it is essential to incorporate pedestrian and biking 
traĴ  c in any design. I may have missed this, but I’m not 
seeing this. I feel we need to have as much access to the 
Riverfront as possible from downtown.”

“I support Alternative C as it preserves the downtown River-
front area. It also eliminates three hazardous waste areas.”

“I’m very concerned about access to both downtown and 
Riverfront Park. I believe abandoning that historic assett 
would be a major mistake. I also feel no direct artery to 
downtown will signifi cately aĳ ect traĴ  c, conveninece and 
progress to the revitalization already taking place. Thanks 
for inviting input.”
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Topic Comments #Comments

Rehabilitation 
Alternative

Keep this current bridge and repair it. 10
Fixing the bridge is fi scally irresponsible. 1
Keep double decker but go with Alternative D (rehab) 1

Alternative A - Main 
Street Corridor

Prefer Alternative A 6
Alternative A is my second choice. 1
The Main Street option is ridiculous. 1

Alternative B - 2nd 
Street Corridor Alternate B is my second choice. 2

Alternative C - Railroad 
Tracks East Corridor

Prefer Alternative C. 7
Refi ned Alternative RA-5 Boulevard East of Tracks is the only option that will ensure traĴ  c has access to downtown. 1
Making a decision without testing the soil for contamination on Alternative C is irresponsible. 1
Alternative C allows for construction of most of the roadway prior to tearing the bridge down which reduces down 
time. 1

Opposed to Alternative C because of possible impacts on hazardous sites. 1
Do the remediation on HPI & Advantage. 2
As a business that spends 8-10 hours a day delivering and picking up product, RA-5 is best. 1

Alternative D - Existing 
Corridor

The new alternate is the best/preferred. 10
The only option I would oppose is Alternate D. 2
Direct access to downtown is important. 32
Discussions on the discussions of 6th Street should be a part of this conversation. 1
With the new alternative signifi cant upgrades to 4th or Main Street are needed to make this option feasible. 1

General Alternative 
Related

Just pick an alternate and get the work done. 1
The alternatives suck. 1
Take down existing bridge and build a single, 4-lane bridge to eliminate stop lights and train issues. 3
Some of the alternatives would hurt the farmers and manufacturing on the south side of the city. 1

I-229 Maintenance
I-229 should not have gotten into a state of disrepair. 3
Maintain new bridges better than I-229 2

Interstate De-
commission Maintain interstate designation. 7

Riverfront/Bike Access
Maintain access to the Riverfront. 5
Incorporate pedestrian and biking traĴ  c. 2
Spent a lot of money on bike trails, which need to have access to downtown. 4

TraĴ  c/Congestion
Other routes will cause more traĴ  c on I-29 and more congestions between 36 and North Shopps. 1
Avoid trucks taking Highland Avenue which can’t handle the traĴ  c. 1
We don’t want heavy trucks and equipment going through town, destroying city streets. 1

Design & Construction 
Related

Why put it on the ground in a fl oodplain. 1
Designs should keep the homeless out. 3
Where does the material from I-229 go after it is torn down? 1
Questions on maintaining traĴ  c, length of construction, and timing of construction. 1
Use concrete box structures for trains and street access which will save them from winter. 1

Property Concerns Would this impact my property? 1
Funding Let voters decide if they would consider a small tax to keep the historic bridge. 3

All of the comments received both in-person at the public meeting and 
virtually during the online public meeting were compiled by topic.
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Similar to the previous public meeting, boards were developed for each Reasonable Alternative 
that contained a map of the alternative, renderings of what the improvement could look like, and 
a list of potential pros and cons of each option. This board is an illustrative example of the boards 
presented at the public meeting. 

and the potential job loss associated with that action 
as well as the potential cost and liabilities of MoDOT 
having to clean up the hazardous materials sites. 

• Alt D - Existing Corridor - As indicated, the majority 
of the community favored this alternative compared 
to the other Reasonable Alternatives. There was 
some concern about losing the interstate designa-
tion and potential traĴ  c access changes required 
to access downtown. The supporters mentioned the 
ease of trucks from the Stockyards heading north, 
the ability to open up some developable property on 
the east side of the railroad tracks, and the limited 
amount of new right-of-way that would be required. 

3.4 Meeting Conclusions
While the comments were mixed, the general takeaway 
was that the public were supportive of Alternative D - 
Existing Corridor for the reasons mentioned. The com-
munity encouraged the study team to think through how 
traĴ  c would access downtown and to make sure that 
truck traĴ  c, both from the Stockyards and Downtown, 
were able to eĴ  ciently access the new facility. 
4.0 Final Public Hearing
A fi nal public hearing is planned for the summer of 2024 
and information from that meeting will be added to the 
FONSI after its completion. 
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Technical Memorandum 18

Stakeholder Engagement
In addition to the in-person and virtual public meetings 
that were open to everyone, the study team coordi-
nated with additional smaller groups either through 
the Technical Advisory Committee (TAC) or through 
face-to-face meetings with dozens of community 
stakeholder groups. 
1.0 Technical Advisory Committee
During the project initiation, a TAC was formed to help 
advise the study team, to help brainstorm options, re-
view study materials, and to help make the fi nal decision 
on a recommended preferred alternative. The TAC met 
a total of three times during the study, typically at key 
milestones. 
1.1 TAC Members
The TAC was comprised of the members of the follow-
ing organizations: 
• Bartlett Grain
• BNSF Railway
• Buchanan County Commission
• Downtown First
• Felix Street Gourmet/Room 108 Event Space
• Hillyard
• Mo-Kan Regional Planning Council
• Nor-Am Ice & Cold Storage
• Seaboard Foods
• St. Joseph Chamber of Commerce

• St. Joseph City Council
• St. Joseph Downtown Partnership
• St. Joseph Area Transportation Study Organization
• St. Joseph Planning & Community Development
• St. Joseph Public Works & Transportation
• Downtown Association
• Triumph Foods
• U.S. Army Corps of Engineers
• United Way
1.2 Initial Alternatives Discussion
The fi rst TAC meeting was conducted on January 28, 
2019 to discuss the relative merits of the Initial Alter-
natives. After a brief presentation about the project, 
the attendees divided into four groups. Five tables were 
set up with three to fi ve alternatives per table. The four 
groups took turns at each table discussing the alter-
natives. The groups spent approximately 1 hour and 15 
minutes at the tables. A summary of table notes for 

Representatives from various stakeholder groups 
comprising interested businesses, economic devel-

opment organizations, city staĳ , etc. participated in 
the TAC to discuss the relative merits of the I-229 

alternatives at each stage of development. 
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each of the alternatives was developed and assisted in 
guiding the evaluation of each of the inital alternatives.
1.3 Reasonable Alternatives Discussion
The second TAC meeting focused on the development 
of the Reasonable Alternatives. After introductions, a 
project status update, and an overview of the Reason-
able Alternatives, the attendees divided into four groups. 
Four tables were setup with one Reasonable Alternative 
per table excluding the rehabilitation alternative (it was 
assumed everyone understood the rehabilitation alterna-
tive). The four groups took turns at each table discuss-
ing the alternatives. The groups spent approximately 1 
hour and 15 minutes at the tables. After the small group 
discussions, the entire group reconvened and the study 
team summarized the table discussions. At the end of 
the meeting, attendees were asked to take three dot 
stickers (green, yellow, and red) and rate the alternatives 
with green being the most preferred, yellow the second 
preferred, and red the least preferred. An image of the 
dot ratings is provided below.
Note: A couple of weeks after this meeting, members of 
SJATSO approached the study team with concerns about 
the recommendations from this TAC meeting which led to 
the development of several new alternatives and a change of 
direction in the study. More details of this process have been 
provided in Section 3.1 of the Public Meetings Tech Memo.
1.4  Preferred Alternative Discussion
A fi nal TAC meeting is scheduled for the end of 2022 to 
discuss and confi rm their recommendation for a pre-
ferred alternative. This section will be updated once that 
meeting is completed. 
2.0 Community Stakeholder Meetings
Throughout the life of the study, the study team met 
with dozens of stakeholder groups (see fi gure on next 
page), individual businesses and potentially impacted 
property owners. In fact, the study team met over 100 
times to discuss the project. 

Every meeting was similar in format. The study team 
would provide a project update depending on which 
phase the project was in (Project Initiation, Initial Alter-
natives or Reasonable Alternatives) and then discussed 
the specifi c topics of concern, answered any questions 
and brainstormed diĳ erent ideas. 
Each conversation was diĳ erent depending on the spe-
cifi c interests of the group but, in general, most of the 
discussions focused on fi ve general areas of interest. 
• Interstate Designation - There was always general in-

terest in whether the facility would remain an inter-
state and, even if the group didn’t raise the issue, the 
study team was interested and always asked. Almost 
universally, the various groups were concerned that 
the new facility functions as an interstate, but they 
generally didn’t care whether it was signed as an 
interstate. Can trucks get to where they are going? 
Will it remain a four-lane facility? How many signals 
will be added? Therefore, the study team focused 
on options that maintained similar accessibility as if 
it would remain an interstate, but explored options 
that would require the interstate designation to be 
removed. 

• Accessibility - The groups were also interested in 
maintaining good accessibility both to downtown and 
the Stockyards area to the south. 

• Economic Development - Several groups were inter-
ested in options that opened up new development 
land either where the ramps into downtown are now 

During the TAC meeting discussing the Reasonable 
Alternatives, each member was asked to vote on their 

favorite and least favorite Reasonable Alternative. 
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Date Organization
6/14/2018 Regional Freight Summit
6/25/2018 Chamber of Commerce
6/25/2018 SJATSO (MPO) Staĳ 
6/29/2018 BNSF Railroad
7/12/2018 MPO Technical Cmt.
7/12/2018 City Planning & Community Dev.
7/12/2018 Frontier Casino
7/19/2018 Hillyard
7/19/2018 Downtown Partnership
7/26/2018 Downtown CID
7/26/2018 MPO Coordinating Cmt.
7/30/2018 City Council Working Session
7/30/2018 Public Works
8/7/2018 Downtown Association

8/29/2018 Mo-Kan Regional Council
9/11/2018 St. Joseph Riverfront Master Plan

9/24/2018 Riverfront Development Consultant
10/11/2018 UP Railroad

10/24/2018 Partnership for Success
11/1/2018 Lions Club
11/8/2018 Downtown Strategic Planning Cmt
11/8/2018 Chamber Manufacturers Mtg.

11/28/2018 East Side Rotary Club
12/6/2018 MPO Freight Committee
12/10/2018 United Way
12/19/2018 St. Joseph Riverfront Master Plan
1/15/2019 Downtown Rotary
2/13/2019 MPO Freight Committee
3/6/2019 St. Joseph Riverfront Master Plan

6/20/2019 South Side Rotary
11/7/2019 Regional Freight Summit

11/25/2019 Convention Visitors Bureau
12/11/2019 Hillyard
12/13/2019 Chamber Meeting
12/17/2019 Triumph
1/6/2020 City Staĳ  and Business Community
1/13/2020 City Council Working Session
2/6/2020 WireCo
2/14/2020 NorAm
2/14/2020 NorAm
3/5/2020 Chamber Meeting
8/5/2020 St. Joseph Ec. Dev. Partnership
9/1/2020 Albaugh LLC and Jeĳ  Gates
9/3/2020 AGP, Sky Real Estate, AĴ  nity
9/8/2020 Lifeline Foods

11/12/2020 MPO Technical Committee
12/15/2020 FHWA

1/8/2021 City of St. Joseph Public Works
2/23/2021 Advisory Group
3/11/2021 Scot Young Research (SYR)
3/15/2021 Advantage Metals
3/18/2021 Brooner Construction
3/24/2021 HPI
3/24/2021 RS Electric
4/8/2021 Royal Packaging
4/19/2021 Dusty Gippando
4/19/2021 Fender Trucking (Jim Fender)
4/23/2021 Cindy Meers and Rebecca Schwamp
5/6/2021 Terry Ellis
6/3/2021 MPO

6/22/2021 Section 106 Consultation
7/7/2021 Royal Packaging
7/13/2021 Royal Packaging
8/24/2021 Hillyard
8/26/2021 Downtown CID
8/26/2021 I&M
9/1/2021 FHWA
9/2/2021 City/MPO
9/8/2021 Downtown Association
9/9/2021 Main Street St. Joseph
9/13/2021 KDOT Planning
9/22/2021 Port Authority
9/28/2021 Chamber Board of Directors
10/1/2021 Pioneer Material

10/18/2021 South St. Joseph Industry Group
10/26/2021 Community Alliance
11/11/2021 Manufacturers’ Council
3/16/2022 Section 106 Consultation
4/15/2022 City Council Members
6/1/2022 City and MPO Staĳ 
7/5/2022 I&M
7/19/2022 City Council Working Session
7/21/2022 MPO Joint Meeting
7/26/2022 City Star Gas Station
8/5/2022 Pony Express Warehouse
8/11/2022 Manufacturers’ Council
8/11/2022 Main Street St. Joseph
8/25/2022 Downtown CID
9/7/2022 Downtown Association
9/7/2022 South St. Joseph Development Corp.

9/27/2022 Chamber Board of Directors

The study team met 
with dozens of com-
munity stakeholders 
throughout the 
NEPA process be-
ginning with Projec-
tion Initiation, during 
the development of 
the Initial Alterna-
tives, and through 
the screening of the 
Reasonable Alterna-
tives, and selection 
of the recommended 
preferred alternative. 
The feedback pro-
vided to the study 
team was invaluable 
in helping determine 
the appropriate 
solution.

Community Stakeholder Meetings Completed
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or along the Riverfront. The economic development 
discussion also centered around limiting truck traĴ  c 
on city streets while increasing the traĴ  c that would 
drive by existing businesses.

• Maintaining Key Industry - St. Joseph relies on 
several key industries to provide jobs and econom-
ic activity in and around the downtown, especially 
businesses like Hillyards, Triumph Foods, etc. Sev-
eral groups were interested in how each of these 
businesses could potentially be aĳ ected and were 
concerned about creating hardships that could limit 
future growth or even encourage them to relocate. 
The study team, therefore, made sure to be aware 
of how each alternative might change how these 
businesses get and distribute their product, how 
commuters get to work, and how product is moved 
around the facility.

• Agricultural Transportation - Transporting agricul-
tural product, primarily hogs and grain, is important 
especially during harvest season. A lot of trucks 
move back and forth between St. Joseph and north-
west Missouri, southeast Iowa and Omaha. 
Creating additional delays in those move-
ments was of concern and the study team 
conducted several evaluations of out-of-dis-
tance travel as a result. 

The conversations with the various stakeholder groups 
was invaluable in understanding the community, the 
potential issues of concern, and in helping frame the 
evaluation of each alternative. 
Additional meetings are anticipated between now and 
when the fi nal NEPA documents are complete and this 
section will be updated after those meetings occur. 
3.0 Social Media
In addition to in-person outreach, the study team pro-
vided several social media options for the community to 
engage in. The website has previously been discussed and 
provided a project overview, timely project updates, and 
an opportunity to provide feedback. The web page was 
also used for the virtual public meeting that happened 
in coordination with the Reasonable Alternatives Public 
Meeting that was held in-person. 
The study team also maintained a project Facebook page 
and a Twitter account and posted to both frequently 
during the study. 

The I-229 Environmental Assessment was a frequent 
topic on the nightly news and in the local newspa-
pers. Over twenty-fi ve diĳ erent stories were fea-
tured in the local press since the project began.
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Resource Agency Coordination
The I-229 Environmental Assessment included exten-
sive coordination with FHWA and the various state and 
federal resource agencies with responsibility over the 
diĳ erent environmental resources. The study began 
with an Agency Scoping meeting in November of 2018 
and included extensive coordination throughout. 
1.0 Agency Coordination Plan
The Coordination Plan meets one of several require-
ments under Section 6002 of the Safe, Accountable, 
Flexible, EĴ  cient Transportation Equity Act – A Leg-
acy for Users (SAFETEA-LU) of 2005. All Environ-
mental Impact Statements (EIS) for which the Notice 
of Intent (NOI) was published in the Federal Register 
after August 10, 2005, must follow SAFETEA-LU’s 
requirements. Section 6002 of SAFETEA-LU requires 
preparation of a Coordination Plan for projects requir-
ing an EIS as defi ned by the National Environmental 
Policy Act (NEPA). 
While not required for an Environmental Assessment 
(EA), it is advantageous to use a coordination plan for 
an EA in case the EA may need to be elevated to an 
EIS. This Coordination Plan establishes an approach 
for coordinating agency (i.e., Federal Lead, Joint Lead, 
Cooperating, and Participating) and public participation 
including comment during the environmental review 
process. This Coordination Plan defi nes the process 
by which the Study Team communicated information 
about the I-229 EA project to the Federal Lead, Coop-
erating, Participating and other interested agencies and 
to the public. The study team consists of an assigned 
Project Manager from the MoDOT District OĴ  ce, a 

MoDOT Headquarters Environmental Manager, the 
consultant, and the Program Development Team Lead-
er from the Federal Highway Administration (FHWA) 
Missouri Division assigned to the project. The plan also 
identifi ed how input from agencies and the public was 
solicited and considered.
1.1  Initial Coordination
Various agencies played a role in the I-229 Environ-
mental Assessment in various capacities, including: 
• Lead and Joint Lead Agencies - The FHWA is ex-

pected to provide funding for this project; there-
fore, FHWA served as the Lead Agency. MoDOT, 
as the direct recipient of federal funds for the 
project, was a Joint Lead Agency. 

• Cooperating Agencies - Cooperating agencies are 
those federal agencies that the lead agency specif-
ically requests to participate in the environmental 
evaluation process for the project. FHWA’s NEPA 
regulations (23 CFR 771.111(d)) require that federal 
agencies with jurisdiction by law (such as permitting 

Approximately 20 representatives of the various 
resource agencies attended an initial scoping meeting 

for the I-229 Environmental Assessment. 
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or land transfer authority) be invited to be cooper-
ating agencies for an EA. A distinguishing feature of 
a cooperating agency is that the CEQ regulations 
(40 CFR Section 1501.6) permit a cooperating 
agency to “assume on request of the lead agency 
responsibility for developing information and prepar-
ing environmental analyses including portions of the 
environmental impact statement concerning which 
the cooperating agency has special expertise.” An 
additional distinction is that, pursuant to 40 CFR 
1506.3, “a cooperating agency may adopt without 
recirculation of the environmental impact statement 
of a lead agency when, after an independent review 
of the statement, the cooperating agency con-
cludes that its comments and suggestions have been 
satisfi ed.” This provision is particularly important to 
permitting agencies, such as the U.S. Army Corps of 
Engineers, who, as a cooperating agency, routinely 
adopts USDOT environmental documents. In accor-
dance with the I-229 Agency Coordination Plan no 
Cooperating agencies were identifi ed.

• Participating Agencies - SAFETEA-LU (Section 
6002) created a new category of involvement in the 
environmental review process for NEPA documents, 
known as Participating Agencies. These are federal 
and non-federal governmental agencies that may 
have an interest in the project because of their juris-
dictional authority, special expertise and/or statewide 
interest in the project. There are four federal and 
state agencies that have agreed to be Participating 
Agencies for this project including the US Army 
Corps of Engineers, the National Park Service, the 
Missouri Department of Natural Resources and the 
State Historic Preservation OĴ  ce. 

• Local Agencies and Organizations - Other agencies 
and organizations were identifi ed as having an in-
terest in the project through the public involvement 
process or for permit, approval, certifi cation, or 
concurrence purposes. For example, an agency may 
have information on a particular resource within the 
project area that would be useful to the study team. 
Meetings with these agencies and organizations 
occurred to discuss topical information, but their 
overall role was minimal. 

• Non-Participating Agencies and Organizations - 
Several agencies were invited to be Participating 
Agencies, but for various reasons declined. These 
agencies were still involved with the NEPA process 
by being on the project mailing list, were points of 
contact for data required for the NEPA document, 
and will be furnished copies, or portions of, the fi nal 
NEPA document for review and comment as deter-
mined appropriate by the study team.

1.2  Environmental Collaboration Points (CP)
To reduce delay in the environmental review process, the 
following collaboration points were completed as part of 
the Resource Agency coordination plan. 
• CP 1 – Agency Scoping Meeting 
• CP 2 – Draft NEPA Document
• CP 3 – Final NEPA Document
The process for coordination associated with each 
collaboration point is summarized in Section 2.0 and 
3.0 below. The collaboration points are provided as 
milestones and are not meant to take the place of other 
necessary NEPA and permitting requirements.
1.3 Other Opportunities for Agency Involvement
Beyond the collaboration points outlined herein, the 
I-229 NEPA document also includes other strategies for 
encouraging agency input and involvement. 
• Project Website - The study team maintained and 

updated a project website. In addition to containing 
project information, this site allowed stakeholders to 
sign-up to receive project update information.

• Project Information Meetings - Agencies and stake-
holders were invited to all public project meetings.

2.0 CP 1 - Agency Scoping Meeting
The purpose of this collaboration point was to ensure 
that Participating Agencies had a meaningful opportu-
nity to provide input on the study. Participating Agen-
cies, Local Agencies, and Non-Participating Agencies 
were all invited to attend an agency scoping meeting 
on November 1, 2018, at 10:30am at the Remington 
Nature Center, 1502 MacArthur Drive, St. Joseph, MO. 
At the meeting, the study team provided an overview of 
the study process and key issues. There was time for the 
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agencies to provide input on key concerns regarding po-
tential environmental or socioeconomic impacts. Follow-
ing the meeting materials and notes were sent to agency 
representatives who are unable to attend. Alternatively, 
if Participating Agency members were unable to attend 
in person, they were able to attend via teleconference.
2.1 Resource Agencies
The following agencies were invited to coordinate on 
the I-229 EA with opportunities to provide comments 
throughout: 
• City of St. Joseph, Missouri
• St. Joseph Area Transportation Study Organization 

(SJATSO)
• Federal Aviation Administration Central Region 

(FAA)
• Missouri Department of Conservation (MDC)
• Missouri Department of Natural Resources 

(MDNR)

• Missouri State Emergency Management Agency 
(SEMA)

• Missouri State Historic Preservation OĴ  ce (SHPO)
• U.S. Army Corps of Engineers (USACE)
• U.S. Department of Homeland Security - Fed-

eral Emergency Management Agency Region VII 
(FEMA)

• U.S. Coast Guard
• U.S. Department of Interior – National Park Service 

(NPS)
• U.S. Fish and Wildlife Service (USFWS)
2.2 Agency Scoping Meeting Feedback
Specifi c feedback received during this meeting included: 
• Hazardous Materials - Extensive discussion of known 

and/or potential hazardous materials locations. 
Specifi c properties of concern mentioned included 
the Sunshine Electronic Display Company on 5th 

The Project Scoping Meeting brought in experts from the various federal and state resource agen-
cies, as well as members of various tribes, to discuss the project and solicit feedback on potential 
environmental resources of concern. An initial presentation (example slide below) was conducted 
and then comments received from the participants. Copies of the presentation and meeting min-
utes were then transmitted to all those in attendance and to those who were not there. 
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Street, the Seaman & Schuske Site, the Farmland 
Pesticide Site and the Advantage Metals Site. 

• National Parks - Discussion related to the Pony 
Express display under the bridge (potentially stolen), 
and the NPS Charrette related to improving con-
nections with the Pony Express, railroad depot, the 
downtown, and the Riverfront. 

• Cultural Resources - Two archaeological sites (Pony 
Express stables and the ferry crossing/trading post) 
were discussed and inquiries made about potential 
interpretive signing. 

• Missouri River - Discussion of fl ooding along the 
Missouri River, 404 Regulations (river, tributaries, 
fl oodways, adjacent wetlands), Section 10 of the 
Rivers and Harbors Act, and 408 permitting re-
quirements. 

Agency attendees and detailed agency coordination 
meeting minutes are available in the Project Record. 
3.0 FHWA Coordination
The Federal Highway Administration was an active 
participant in the I-229 Environmental Assessment and 
provided critical guidance throughout. In fact, represen-
tatives from FHWA participated in both the Technical 
Advisory Committee and sat-in, as schedules dictated, 
on the study team’s bi-weekly check-in calls. Several ad-
ditional meetings with FHWA are documented below.
3.1 Purpose and Need
In March of 2019, FHWA was provided a copy of the 
Purpose & Need (draft) and aĳ orded the opportunity to 
comment. FHWA provided 21 comments on the doc-
ument and then the study team followed with a tele-
conference to discuss their comments. Following that 
meeting, FHWA’s comments were incorporated and the 
Purpose & Need was updated accordingly. 
3.2 De-Designation of I-229
An initial meeting to discuss the process of de-desig-
nating an interstate highway was conducted on Sep-
tember 1, 2021. Several subsequent meetings also took 
place that provided further clarifi cation. The discussion 
focused on the specifi c steps that must occur for the 
de-designation to occur, including: 

• NEPA Requirements - Since de-designation re-
quires a Federal Action, the I-229 Environmental 
Assessment will require a discussion of the environ-
mental impacts associated with the de-designation.

• Access Justifi cation Report (AJR) Requirements 
- Assuming MoDOT de-designates the entirety 
of I-229, then an AJR would not be required to be 
included with the Environmental Assessment. 

• Logistics and Timing - MoDOT needs to coordinate 
with FHWA on the specifi c timing of the de-des-
ignation request. The assumption is that a formal 
request would occur following the approval of the 
NEPA document.

3.3  Reasonable Alternatives
During the Reasonable Alternatives phase, the study 
team was having issues coming to terms with the City 
of St. Joseph and SJATSO on the results of the screen-
ing of Reasonable Alternatives and the plan for moving 
toward a recommended preferred alternative. A series 
of meetings were held with FHWA to discuss several 
related topics, including:
• Reasonable Screening Results - A meeting was con-

ducted on May 20, 2021 to present the Reasonable 
Alternative screening results and get feedback. Sev-
eral comments related to safety at the 4th Street rail 
crossing, how the team displayed construction cost 
estimates, and how potential Section 4(f) impacts 
were received and incorporated into the screening 
process. 

• SJATSO Buy-In Issues - A second meeting with 
FHWA on the Reasonable Alternatives was con-
ducted on December 17, 2021 specifi cally focused 
on SJATSO’s recommendation for the preferred al-
ternative that went through several hazardous waste 
properties. FHWA indicated that an agreement 
with SJATSO would be required to meet the fi scal 
requirements of getting the project on the TIP/STIP, 
that FHWA would be reluctant to take on the liabil-
ity of those hazardous materials sites, that moving 
forward with the SJATSO alternative may trigger an 
EIS, and encouraged the team to continue to work 
with SJATSO on a compromise option.
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• Compromise Alternative - A fi nal meeting on this 
topic was completed on May 12, 2022 where the 
study team presented FHWA with a compromise 
alternative, what eventually became Alternative D 
- Existing Corridor, presented to the team by the 
Mayor and members of the City Council. FHWA 
agreed with the direction to move forward with 
this compromise alternative, to make sure that the 
alternative underwent the same scrutiny as all the 
other alternatives, and to be sure to provide the 
public with the opportunity to comment. If those 
conditions were met then FHWA would be support-
ive of including the new compromise alternative as a 
Reasonable Alternative.

4.0 Other Related Coordination
In addition to the initial Scoping Meeting, the study team 
participated in several other related coordination activi-
ties. 
4.1 Tribal Coordination
The following tribes were asked if they would like to par-
ticipate and consult in the study process. 
• Iowa Tribe of Kansas and Nebraska
• Iowa Tribe of Oklahoma
• Kaw Indian Nation of Oklahoma
• Miami Tribe of Oklahoma
• Omaha Tribe of Nebraska and Iowa
• Osage Nation
• Otoe-Missouri Tribe of Indians in Oklahoma
• Pawnee Nation of Oklahoma
• Ponca Tribe of Nebraska
• Ponca Tribe of Oklahoma
• Sac and Fox Nation of Missouri in Kansas and Ne-

braska
• Sac and Fox Nation of Oklahoma
• Sac and Fox Nation of the Mississippi in Iowa
None of the tribes agreed to formally participate, but 
Lance Foster, Vice Chair at the Iowa Tribe of Kansas and 
Nebraska, indicated that they should be informed if any 
ancestral artifacts are discovered during construction. 

In addition Mr. Foster attended a number Section 106 
coordination meetings (Refer to Section 4.3).
4.2 MDNR Hazardous Materials Meeting
On April 23, 2019, the study team met with members of 
MDNR to discuss the potential impacts to several haz-
ardous materials properties within the Study Area. Staĳ  
from MDNR provided the following information: 
• WireCo - The WireCo site is a Voluntary Cleanup 

Program (VCP) site that is not that contaminated 
with petroleum hydrocarbons from a service station 
formerly on the northeast corner of the property and 
an old heating oil tank. The site is still under investi-
gation.

• Advantage Metals - The Advantage Metals Recy-
cling, Inc. site has a small portion of the property 
with a soil cap covering an area where elevated arse-
nic and lead levels were detected; the site has an en-
vironmental covenant plan, is a VCP site where they 
are almost fi nished addressing all of the identifi ed 
issues; the capped area would be the only real area 
of concern and would appear to be a low to medium 
priority for avoidance.

• Artesian Ice & Cold Storage Plant - The Artesian Ice 
& Cold Storage Plant site has an area under the ex-
isting parking lot with slightly elevated levels of lead 
and arsenic. The parking lot serves as a cap. If the site 
were disturbed a soil management plan would have to 
be submitted to the MDNR.

• St. Joseph FMGP #3 - The St. Joseph FMGP #3 
site has a restrictive covenant, and if excavation were 
conducted on the site tar, and other semi-volatile 
tar-like compounds would likely be encountered. 
MDNR recommended the site should be avoided.

• HPI - The three HPI sites are being managed by the 
USEPA because the hazardous material concerns 
at the properties are under criminal investigation. 
MDNR’s understanding is that most of the drums 
and chemicals once stored at these facilities have 
been removed.

• Farmland Industries - The Farmland Industries Old 
Insecticide Pit site has an 18-inch clay cap and any 
alternatives that put soil on top of the cap or even 
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the use of surface piles might be acceptable as long 
as none of the soils underlying the cap are brought 
to the surface. Once soils are brought to the surface 
they are automatically considered hazardous waste 
and must be disposed of in accordance with hazard-
ous waste regulations at a hazardous waste landfi ll. 
The contamination appears to be more concentrated 
in certain areas of the property. MoDOT under the 
right engineering scenario would have to agree to an 
environmental covenant that they would maintain 
the cap. In addition, MoDOT would need to coor-
dinate with USEPA project manager Laura Price. 
There are no monitoring wells. The site will soon 
require only annual monitoring.

• Underground Tanks - MDNR staĳ  stated that all 
of the underground petroleum storage tanks within 
the Study Area have been closed, but there may 
be some unknown sites that could be encountered 
during construction. The MDNR does not have tank 
closure reports but they can be obtained through the 
Sunshine Law.

• MoDOT Commitments - MoDOT explained that 
one of the environmental commitments that will 
be in the NEPA document is that if regulated solid 
or hazardous wastes are found during construction 
activities, the construction inspector shall direct the 
contractor to cease work at the suspect site. The 
construction inspector shall contact the appropriate 
MoDOT environmental specialist to discuss options 
for remediation. The MoDOT environmental spe-
cialist, the construction oĴ  ce, and the contractor 
shall develop a plan for sampling, remediation, and 
continuation of project construction. Independent 
consulting, analytical, and remediation services shall 
be contracted, if necessary. The MDNR and USEPA 
shall be contacted for coordination and approval of 
required activities.

4.3 Section 106 Coordination
Detailed results of the cultural resources investigations, 
including summaries of the Section 106 Consultation, 
have been provided in separate cultural resource reports. 
A short summary of those meetings has been provided 
here. 

• Trails Committee of St. Joseph - The study team met 
with the Trails Committee on July 18, 2019 to update 
the committee on the I-229 Environmental Assess-
ment and to solicit feedback that would be benefi cial 
to the cultural resources investigation. The team 
discussed the Section 106 consultation process and 
encouraged the group to participate. 

• Consultation Meeting #1 - An initial consultation 
meeting was held on October 9, 2019. The intent 
of this meeting was to discuss the I-229 project and 
the role the group would have related to the Section 
106 process. The discussion focused on the National 
Parks Service Plans for some historical improve-
ments related to the Pony Express, potential impacts 
to historic trails, and the potential for signifi cant 
archaeological sites along the Riverfront.

• Consultation Meeting #2 - A second consultation 
meeting was held on December 3, 2019. The discus-
sion focused on the Area of Potential Eĳ ect and the 
preliminary results of the architectural survey. Dis-
cussion from the group focused on potential removal 
of the existing brick pavers on Main Street, the 
desire to assess the air and noise pollution impacts 
on historic properties, and the historic district on the 
north side of the Study Area. 

• Consultation Meeting #3 - A third consultation 
meeting was held on June 22, 2021 to brainstorm 
ideas for potential mitigation depending on the 
recommended preferred alternative. Ideas were 
discussed and priorities established. 

• Consultation Meeting #4 - A fi nal consultation 
meeting is planned for late 2022 or early 2023 to 
discuss the results of the Section 106 process and 
to fi nalize the development of the Programmatic 
Agreement. This section will be updated following 
the conclusion of that meeting. 

The next two concurrence points, CP 2 and CP 3 have not 
occurred yet and these sections will be updated following the 
completion of the NEPA document. 
5.0 CP 2 - NEPA Document
Upon completion of the NEPA document, the study 
team will determine which agencies, if any, will be given 
the opportunity to review and comment. Those agen-
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cies not provided with an oĴ  cial copy of the document 
may be provided a status meeting. The status meeting 
can serve as a check-in with the agencies to explain the 
status of the document and to address issues specifi c to 
their areas of interest and responsibility. Alternatively, 
agencies may be provided with sections of documents, 
technical reports, or modeling results to review and pro-
vide comments. It is at the discretion of the study team 
to decide what and how information is disseminated for 
review and comment.
The study team, and the appropriate Participating 
Agencies, if any, will be given a 30-day period from 
receipt of the NEPA document to review and provide a 
response. At the end of the 30-day review period, Mo-
DOT will receive comments from the Lead Agency with 
a statement of support or statement of non-support. If 
determined appropriate by the study team, comments 
may also be provided from the Participating Agencies. 
MoDOT assumes that those agencies from whom it has 
not heard from at the end of the 30-day period have no 
comments that need further consideration.
The output of CP 2 will be concurrence from the study 
team and Participating Agencies on:
• The adequacy of the NEPA document
• Specifi cation as to whether additional information 

is needed to fulfi ll other applicable environmental 
reviews or consultation requirements.

• Specifi cation on any additional information needed 
to comment adequately on the NEPA document 
analysis of site-specifi c eĳ ects associated with the 
granting or approving by the agency of necessary 
permits, licenses, or entitlements.

Based on FHWA’s approval of the NEPA document for 
circulation, a public hearing will be conducted during the 
45-day review in accordance with NEPA requirements 
and requirements in the MoDOT’s EPG.
6.0 CP 3 - Final NEPA Document
Based on the output of CP 2 and the comments re-
ceived from the public hearing on the NEPA document, 
the study team will prepare a Final NEPA document. 
This document will be circulated to the Participating 
Agencies for their review and comment. Based on Lead 
Agency’s approval, the Final NEPA document will be 
made available for public and agency review for a min-
imum of 30 days. This period is the last period during 
which comments on the environmental evaluation pro-
cess will be received from the public and agencies. Upon 
addressing the comments received in the comment 
period, the Final NEPA document will be forwarded by 
the study team to the Lead Agency with a request for a 
decision document. 




