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Executive Summary 
 
Northeast Boone County has come under increased development pressure, and as a result, Boone 
County and partnering agencies have created a transportation plan for the northeast subarea.  
Agencies partnering to create this transportation plan include Boone County, City of Columbia, 
Columbia Area Transportation Study Organization (CATSO), and the Missouri Department of 
Transportation (MoDOT).  This transportation plan is intended to assist coordination between the 
partner agencies, who throughout the plan’s development have been considering various 
transportation projects and development proposals affecting the subarea.  Thus, this subarea 
transportation plan is intended to ensure that transportation decisions result in a cohesive and 
connected transportation network. Known previous studies and programmed improvements are 
coordinated in this plan.  
 
The overall goal of this Boone County Northeast Transportation Plan is to ‘Identify the needed 

transportation improvements for the area, linking all agency and potential development needs 

together, and create a plan for everyone to use as a tool.’  The purpose is ultimately to provide 
agencies and developers a guide for further coordination on transportation improvements in this 
subarea.   
 
The overarching objectives of this Boone County Northeast Transportation Plan are: 

• Forecast the traffic generated from all potential future developments over the next 20 
years. 

• Identify how much traffic will be distributed on local roadways. 

• Identify what roadway improvements are needed to accommodate all forecasted future 
travel demands. 

• Identify the cost needed for these improvements. 

• Develop and identify possible funding mechanisms for these improvements. 
 
This subarea contains roughly 3,100 acres (including over 1,800 developable acres) and the 
potential to support an estimated 2,800 new dwelling units and 1,900 new jobs.  If all of this 
development occurs, the existing roadway infrastructure cannot support the generated traffic. If 
infrastructure improvements are not made and development occurs, the roadway system would 
operate at poor levels of service.   
 
Existing roadways in the study area were generally constructed for the rural land uses that 
historically predominated until more recent suburban development.  As such, roads tend to be 
narrow (and without shoulders), windy, and follow the terrain vertically.  Intersections tend to be 
stop controlled and often include undesirable geometric conditions such as intersection skews.  
Sight distance is limited at many locations. Updating of the study area roadways to suburban 
standards is necessary as the land uses continue to evolve from rural uses to suburban uses. 
 
Ensuring appropriate roadway infrastructure for emergency response is a key need for the 
subarea.  Redundant access is required in the event the primary access route is blocked, or to 
provide the ability to evacuate civilians from an area while simultaneously deploying emergency 
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responders.  Emergency response to the northeast subarea is currently provided by way of the 
Boone County Lake of the Woods Fire Station (Station 1) near the intersection of St. Charles 
Road and Lake of the Woods Road.  This fire station serves the entire study area. Fire district 
officials have expressed concern about access routes to Battle High School and the proposed 
elementary school using existing roads.  Alternate access is provided via I-70 or I-70 Drive 
Southeast, Route Z, and St. Charles Road from the east.  This route is nearly three times longer 
than the primary route.   
 
The potential for annexation of this area into the City of Columbia heightens the need for 
coordination/partnerships between the City of Columbia and Boone County.  These agencies 
have different design standards, functional classification thresholds, etc.  Moreover, the agencies 
currently have different philosophies with regards to road building.  While Boone County is not 
generally in a financial position to take the lead on financing the construction of new roads 
(deferring, rather, to the development community to get roads built) the City of Columbia has 
adopted a policy to take on the construction of arterial roadways to better serve their citizens and 
the business community (and thus spur further economic development).  Creative partnering 
agreements will be required for the implementation of this plan.  “Rolling Hills” was put forward 
an example of how an intergovernmental agreement such as this could work.  In this case Boone 
County and the City of Columbia shared the cost to build a roadway outside of the City’s Limits 
(in Boone County) because the roadway would be important for the City as development and 
annexation occur.   
 
Segment A of the Battle Avenue extension consistently surfaced as one of the highest priority 
improvements in the study area.  This roadway would connect the recently constructed segment 
near Battle High School north to Mexico Gravel Road and provide access to Battle High School 
and the future elementary school from the north. This would allow many school related trips to 
access the academic campus area without traveling on other congested roadways such as Lake of 
the Woods Road, Clark Lane, or through the intersection of Route Z with St. Charles Road.  A 
partnership between the City of Columbia and Boone County is critical to getting this portion of 
segment ‘A’ constructed.  This segment is highly likely to be fully publically funded, although 
developer participation is possible.   
 
Segment B is between St. Charles Road and the future Clark Extension.  This segment, in 
conjunction with the Clark Lane extension, would carry most of the traffic currently on the 
corresponding section of St. Charles Road.  The intersection of Battle Avenue and Clark Lane 
would be a prominent and highly traveled part of the landscape in the subarea, providing an 
opportunity for high-quality commercial development. As such, there may be opportunities, such 
as the formation of a Transportation Development District (TDD), to fund a part of this roadway 
in partnership with the City and/or County.  Special consideration should be paid to the design of 
this intersection as it may present an opportunity for a “gateway” type treatment into the subarea. 
 
Segment D, also known as the Olivet overpass, runs between Clark Avenue and Richland Road.  
When fully built out, Battle Avenue will be a north-south arterial roadway serving the high 
school, future elementary school, and will connect neighborhoods north and south of I-70.  
Coupled with Segment B, this roadway would provide access to Battle High School and the 
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future elementary school from the south. This would allow school related trips approaching from 
south of I-70 to access the academic campus without traveling through the Lake of the Woods/St. 
Charles Road and Route Z interchanges.  Due to its strategic location Segment D could reduce 
trips at the Lake of the Woods/St. Charles Road and Route Z interchanges by about 10-15%.  
This volume reduction would reduce the pressure to enhance those interchanges.  Because of 
these reasons, Segment D also consistently surfaced as a high priority during discussions with 
partner agencies.   
 
This project may require intergovernmental agreements between Boone County, the City of 
Columbia, and/or MoDOT.  The bridge across I-70 may provide opportunities for participation 
in state/federal funding programs. Separate studies will be required to obtain MoDOT and 
Federal Highway Administration (FHWA) permits for the overpass.  A critical design element of 
Segment D is the connections to ABC Lane (North I-70 Frontage Road) and I-70 Drive 
Southeast.  These frontage roads are currently located within 50 feet of I-70, so special design 
provisions will be required to bring the roadway elevations together in order to create 
intersection connections.  A design study should be undertaken to determine the preferred 
alignment of these connections so that Boone County or the City of Columbia can reserve the 
right-of-way needed to create these connections in the future.   
 
An extension of Clark Lane to Route Z is needed for two primary reasons: 1) to facilitate 
commercial development and 2) to provide an east-west minor arterial relieving traffic volumes 
on St. Charles Road.  The area that will be served by the extension of Clark Lane is ideal for 
commercial development.  However, a new roadway is necessary to provide access in order for 
this development to occur.  Moreover, this roadway extension is needed to alleviate future traffic 
volumes on St. Charles Road.   St. Charles Road is narrow and has poor geometrics to serve as 
an arterial roadway.  It would be difficult to straighten or widen St. Charles Road without major 
right-of-way and utility impacts. The Clark Lane extension corridor provides a good corridor for 
an east-west arterial roadway in this part of the study area.  
 
Clark Lane, particularly at the intersection of Battle Avenue, would be a prominent and highly 
traveled part of the subarea’s landscape, providing an opportunity for high-quality commercial 
development. Land uses abutting the extension would be mostly commercial.  As such, there 
may be opportunities such as the formation of a Transportation Development District (TDD) to 
fund a part of this roadway.  In this light, the Clark Lane extension is most likely initially to be 
constructed as a collector roadway in order to providing access to new businesses developing 
along the route.  Developers would be required to plat and dedicate right-of-way for an ultimate 
arterial roadway cross-section, but initially construct a collector roadway.  A future project could 
then be put into place to upgrade to an arterial roadway when conditions warrant. 
 
Segment I would provide for a relocation of the North Outer Road, which is important for Route 
Z/I-70 interchange operations. The relocation of the North Outer Road would provide better 
spacing between the I-70 interchange westbound ramp terminal intersection and the north outer 
road intersection.  This connection should be placed to provide for an enhanced connection to the 
Columbia Area Jobs Foundation (CAJF) site and private developable land to the east of Route Z.   
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Planning for Segment F was expanded from its original limits (between Battle Avenue and North 
Battleground Subdivision) to new limits (between Lake of the Woods Road and Route Z).  This 
was partly due to concerns about allowing subdivision cross-access between the Merideth/West 
Creek Tracts and Breezewood/Molly Lane.  It was believed that if this cross-access were allowed 
to occur without a designated collector roadway in place it could result in these local roadways 
becoming “default” collector roadways.  People are likely to use the local connections if they are 
in place and there is not a better alternative route.  Breezewood and Molly Lane were not 
designed to collector roadway specifications and increased traffic volumes would be a problem 
for the residents along these routes.  Therefore, extending Segment F as a collector roadway to 
Lake of the Woods Road would provide a connection between Battle Avenue and Lake of the 
Woods Road. 
 
During discussions with partner agencies, it was determined to show Segment F relocated on the 
north side of the elementary school and reconfigure the Somerset Village collector so that it ties 
in across from Spartan Drive (Battle High School).  This would result in better intersection 
spacing along Battle Avenue between St. Charles Road and Segment F and would provide an 
opportunity for a continuous roadway.  
 
The western end of Segment F is critical to avoid overloading Battle Avenue north of St. Charles 
Road and connecting to Lake of the Woods Road.  The western part of Segment F would provide 
a connection between Lake of the Woods and Battle High School/the future elementary school.  
However, the western end of Segment F is anticipated to have high construction costs due to 
terrain, making it less attractive for developers. Segment F could be a shared project with partial 
public funding and developer responsibility.  For instance, a developer could be asked to build 
the roadway with a public agency taking responsibility for major culverts and/or any required 
bridges.  A location study needs to be conducted to set the alignment for the western portion of 
Route F.  The most logical route (from a roadway system standpoint) would be to connect the 
west end of this roadway to Lake of the Woods Road south of Mexico Gravel Road.   However, 
this may be prohibitive due to terrain and existing development.  Alternatively, the road could 
swing to the north and connect to Lake of the Woods Road closer to Mexico Gravel Road.  
However, the impact of closely spaced intersections on the northern section of Lake of the 
Woods Road and the future realignment of Lake of the Woods Road to Route PP needs to be 
considered.  The east end of this segment could connect at either Spartan Drive or on the north 
side of the Merideth Tract.  Connecting on the north side of the Merideth Tract would provide an 
opportunity for a continuous roadway.  Connecting to Spartan Drive could result in Segment F 
being off-set across Battle Avenue.  It is possible, depending on how the Merideth Tract 
develops, that both connections could be provided.   
 
The proposed alignment of Segment F, east of Battle Avenue, is located largely along existing 
property lines.  This alignment was chosen to minimize the impact to adjacent properties.  
However, existing county ordinances may create a problem in the implementation of this road.  
Specifically, county ordinance requires that a developer construct a roadway when they are 
required to dedicate right-of-way for that roadway.  Along this alignment each property owner 
would be required to dedicate one-half of the right-of-way.  The first property owners required to 
dedicate and plat right-of-way would not be able to construct the road (as required by county 
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ordinance) because only one-half of the right-of-way would be dedicated at that time.  The entire 
right-of-way (dedicated by property owners on both sides of the road) would be needed to 
construct the road.  Therefore, we recommend that an exception should be given to property 
owners along Segment F such that they would be able to dedicate the required right-of-way but 
would not be required to construct the road.  Funds from the proposed trip generation fees could 
be used to construct the road once the full width of right-of-way has been dedicated. 
 
Segments G and H would most likely be developer financed roadways.  These roadways would 
be required to facilitate future commercial development.  As such, the development community 
would most likely be required to construct the roadway to provide connections to their 
businesses.   
 
Route Z is a state maintained roadway.  From a planning standpoint, it is important to consider 
the connection of County and City roadways to Route Z and the spacing between intersections.  
Ideally, intersection spacing should be about one-quarter to half mile, which is provided by the 
proposed plan. Major intersection spacing would be less than one-quarter mile at the I-70 
interchange, which is acceptable for freeway interchanges.    
 
The existing intersection of St. Charles Road and Route Z has several geometric deficiencies.  
The primary problems are 1) poor sight distance and 2) off-set skewed intersection resulting in 
poor turning radii.  School busses can make all turns at the intersection if automobiles stop at the 
marked stop bars.  However, there is a potentially historic barn in the northwest quadrant of the 
intersection.  Eastbound traffic cannot see “around” the barn and tends to move forward past the 
stop bar.  As a result, school busses often cannot make the northbound to westbound left turning 
movement when there is a vehicle on the eastbound approach.  This will become a much bigger 
issue when the Battle High School opens in 2013 and the future elementary school is opened in 
the future.  Semitrailer trucks with an overall wheelbase of 50 feet (WB-50) cannot make several 
of the turning movements at the intersection.   
 
As a result of these concerns, in 2012 Boone County and MoDOT were approved for a cost share 
project to improve Route Z between I-70 and St. Charles Road.  The project includes: 1) 
Reconstruction of the Route Z/I-70 overpass to three lanes, and providing dedicated southbound 
and eastbound right-turn lanes at the interchange.  Serious consideration should be given to 
constructing the bridge with sufficient width so that it could ultimately be restriped to four lanes 
of traffic in the future.  2) Adding three foot shoulders to Route Z between I-70 and St. Charles 
Road.  3)  Constructing a roundabout at the intersection of Route Z and St. Charles Road.   
 
MoDOT is working on the design for this project, which is scheduled for a February 2013 letting 
and completion date prior to the opening of the Battle High School in August 2013.  As a part of 
this project the access from Route Z to Karen Lane should be flipped from Route Z to St. Charles 
Road.  Karen Lane is currently gated on the St. Charles Road end. The gate was put into place to 
stop cut-through traffic from St. Charles Road to Route Z caused by the issues at the existing 
intersection.  The improvements currently being designed by MoDOT will necessitate this gate 
to be moved to the Route Z end of Karen Lane thus providing access via St. Charles Road 
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instead of directly onto Route Z.  This is necessary due to the close proximity between the Karen 
Lane access to Route Z and the new roundabout.  
 
A future Route 740 is expected to utilize the I-70 interchange at Lake of the Woods Road/St. 
Charles Road.  This will result in increased future traffic volumes at the interchange that are 
likely to exceed the interchange’s capacity, thus spurring the need for improvements. Several 
“triggers” could cause the need to explore improvements to the interchange.  When this occurs, a 
detailed interchange study will be required to select a preferred retrofit/reconstruction alternative. 
An Access Justification Report (AJR) and accompanying National Environmental Policy Act 
(NEPA) documentation will likely be required to obtain the Federal approvals to modify the 
interstate access for the improvements.  
 
2014 and 2034 traffic operations were evaluated by conducting capacity analysis of the roadways 
and intersections in the study area.  These analyses are based on many characteristics, including 
existing or forecasted traffic volumes, roadway and intersection geometry, and traffic control.   
2014 peak period traffic volumes will largely be driven by Battle High School, once it is open to 
all grades (9-12) in 2014.  As such, 2014 traffic forecasts and traffic operations analysis focuses 
on the school arrival and dismissal periods associated with Battle High School. Trip estimates 
were based on information provided by the Columbia Public Schools.  With the committed 
improvements along Clark Lane and Route Z in place all study intersections are expected to 
operate at acceptable conditions in 2014.   
 
2034 traffic forecasts were developed based on the Columbia Area Transportation Study 
Organization (CATSO) model outputs. Land-use assumptions in the model were reviewed by the 
project team, including Boone County planning staff, City of Columbia planning and engineering 
staff and CATSO planning staff. Daily and hourly traffic forecasts were generated utilizing the 
updated future year (2030) model outputs.  By 2034 conditions future capacity problems are 
likely to be seen at the I-70/St. Charles Road/Lake of the Woods Road interchange as eastern 
Columbia continues to develop and when Route 740 eventually connects into this interchange.  
The analysis shows that Clark Lane between the St. Charles Road/Clark Lane roundabout and 
the St. Charles Road/Lake of the Woods Road roundabout will ultimately need to be widened to 
4 lanes.  Additionally, St. Charles Road between Clark Lane and the I-70 interchange will likely 
require widening to 6 lanes.  A detailed interchange study should be completed to determine the 
ultimate configuration of the I-70/St. Charles Road/Lake of the Woods Road interchange.  This 
study should include St Charles Road from I-70 Drive Southeast to the roundabout at Clark Lane 
and Clark Lane from the roundabout at St. Charles Road to Lake of the Woods Road.  The 
analysis shows that other study intersections will generally operate at acceptable conditions with 
the improvements recommended in this study.  
 
The methodology used to develop the cost estimates of the planned roadway segment 
improvements includes the cost of right-of-way, acquisition, easements, construction, 
engineering, inspection and administration, and contingency.  Cost estimates were not based on 
actual project design quantities because there are no detailed construction plans, geotechnical 
studies, or surveys available for these roadways.  Rather, a standard cost per linear foot was used 
to estimate the total construction cost.  The per lineal foot price for each functional classification 
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includes all elements of the typical section, including: grading, aggregate base, pavement, 
shoulders, curb and gutter, drainage, signing, and striping. The lineal foot price was applied to 
each of the segment lengths to develop the base cost of the roadway segments. Additionally, a 
15% general contingency was added to the total of the roadway segments; 15% was added for 
Engineering, Surveying, and Permitting; and 9% was added Construction Inspection and 
Administration - all of which are consistent with mid-Missouri estimates.  These percentages 
allowed for conceptual estimates but should be detailed at the time the project is programmed.  
An estimate of probable cost for all of the improvements shown in this plan (including 
engineering fees and administration costs) is on the order of $35,400,000 to $39,200,000 in 2014 
dollars ($63,800,000 to $70,600,000 in 2034 dollars).    
 
Boone County does not currently have a revenue stream to make the necessary transportation 
improvements needed to support the potential development in this subarea of the county. As 
such, Boone County is seeking to adopt a methodology to assess trip generation fees in order to 
generate a revenue stream that would be used to provide appropriate transportation facilities 
needed to accommodate future growth. This will help to ensure that the County’s roadway 
system is constructed to a standard that can provide safe and efficient service to residents, 
visitors, and businesses in this part of Boone County as its character evolves from a rural to 
suburban character.   
 
The trip generation fee framework described in this section is intended to ensure that new 
development’s share of the cost of capacity per unit of development and the associated road 
improvements necessitated by such development are attributed to the development.  Such costs 
shall be determined and assigned in a manner that: 1) is reasonably related to impacts caused by 
the development, 2) is roughly proportional to the impacts caused by the development, and 3) is 
applicable regardless of the jurisdiction in which the development occurs.  Collection of these 
fees does not preclude Boone County or the City of Columbia from applying for federal or state 
grants for transportation improvements in the future.  Fees are broken into three categories: 
residential (costs based per dwelling unit), educational (cost based per student), and commercial 
land uses (costs based on square footage of development).   
 
The total 2014 transportation costs were used to calculate the cost per unit.  Three segments were 
removed from this cost calculation.  $9.6 million dollars was removed for the cost of Segment D 
(the proposed Extension of Battle Avenue south of Clark including the Olivet/Battle Avenue 
Overpass) since Boone County or the City of Columbia would likely look for other sources to 
fund this improvement.  Additionally, $1.9 million dollars was removed for the cost of Segment 
G and $1.1 million dollars was removed for the cost of Segment H.  These will be privately 
funded roads built as a condition of the development of the land adjacent to the roadway.  The 
total 2012 roadway improvement costs ranges were averaged to $24.7 million for this study area.   
 
The residential units consisted of 70.3% of the total trips in the CATSO model (56.5% from the 
single family units and 13.8% from the multi-family units).  Assuming that the residential units 
should help pay for 70.3% of the total roadway improvements, the cost for all the residential land 
uses is $17,350,000. There are anticipated to be 2,800 new residential dwelling units in the study 
area (2,000 single family units and 800 multi-family units).  Dividing the total roadway cost for 
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the residential land uses by the total forecasted dwelling units, the cost per single family dwelling 
unit is $6,975 and the cost per multi-family dwelling unit is $4,250.   
 
The non-residential land uses forecasted for future development in this area include: retail, non-
retail, office, industrial/manufacturing, warehousing/storage, and institutional-elementary school.  
The total number of employees per non-residential land use was also taken from the CATSO 
model.  The cost per square feet was calculated by dividing the total cost per land use by the 
estimated square footage per use.  Non-residential fees include: retail - $35.34 / sq ft, non- 
retail/Gen Office - $9.08 / sq ft, office - $9.08 / sq ft, industrial/manufacturing - $3.10 / sq ft, 
warehousing - $2.93 / sq ft, and elementary school - $1,191.67 /student. 

 

Boone County currently requires property owners to plat and dedicate right of way for CATSO 
roads when a property owner is platting or undertaking a planned development.  However, other 
forms of land development do not trigger such dedication.  Currently Boone County also requires 
construction of improvements in these dedicated rights of way.  The County might consider the 
simple dedication to be appropriate and sufficient in some cases.  One model would be for Boone 
County to plan for and reserve corridors for new roadways in all cases.  This would provide a 
corridor for these roadways to be constructed in the future (possibly by the City of Columbia).  
 
Two specific recently proposed developments, the Somerset Village and North Battleground 
subdivisions, were evaluated to determine if the proposed site plans provide an appropriate 
internal roadway network considering future developments.  This assessment reviewed the 
anticipated ADT volumes within the developments and compared these volumes against the 
County’s functional classification thresholds.  Additionally, an evaluation of the impact of the 
stub roads that would connect to adjoining properties was considered.  Special attention was 
given to determine which roads will become collector roadways by volume and function and 
where classification changes should occur.  According to the County’s Roadway Classification 
Standards a Local Road can accommodate up to 750 vpd and a Collector Road can accommodate 
between 750 and 2,500 vpd.  Roadways with an estimated ADT over 2,500 vpd are classified as 
Arterial Roads. 
 
The proposed Somerset Village development is located primarily north and west of the St. 
Charles Road and Battle Avenue intersection.  Based on the current site plan, access to the site is 
proposed via four new streets on Battle Avenue.  Several driveways off Battle Avenue are also 
depicted on the site plan to provide access to the proposed commercial uses on Battle Avenue 
north of St. Charles Road, in additional to proposed driveways on St. Charles Road both east and 
west of Battle Avenue.  Four stub streets are also depicted on the site plan to provide access to 
the vacant parcels north and west of the site.  The Somerset Village development would consist 
of approximately 230 single-family homes, 36 condos, 135 apartments, and a mix of retail uses.  
The average daily traffic generated by the proposed Somerset Village development would be 
approximately 9,145 trips per day.  Although it is acknowledged that some of this traffic would 
be pass-by in nature and would not add additional traffic to the adjacent roadways, it would 
create additional turning movements at the access drives and streets.  The proposed Somerset 
Village development would be expected to generate approximately 510 trips during the morning 
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peak hour and 905 trips during the evening peak hour. As such, this development should be 
subject to local traffic trip generation fees to mitigate their impact to local roadways.   
 
A review of the future stub street to the Merideth Tract in addition to the West Creek Tract was 
considered to evaluate the impact that both of these connections would have on the estimated 
ADT’s within the Somerset Village development. Based on discussions with County staff, it is 
estimated that a subdivision with approximately 180 homes could be developed on the Merideth 
Tract.  The three points of access to the West Creek Tract were assumed to be via the Somerset 
Village stub streets.  As such, it is estimated that approximately 80% of the Merideth Tract trips 
(1,440 ADT) would utilize the main southern connection with the remaining 20% split (360 
ADT) split between the two northern stub streets.  Additionally, with the extension of a main 
roadway through the Merideth Tract to the West Creek Tract, it is estimated that approximately 
70% of the West Creek Tract trips (700 ADT) would utilize this new roadway with the 
remaining 30% (300 ADT) utilizing the southern Somerset Village connection.   
 
With the development of the West Creek and Merideth Tracts, a collector road would be required 
all the way through the Somerset Village/Merideth Tract development.  The alignment of this 
collector road is of great importance to the overall transportation plan.  It would be desirable to 
realign this collector road such that it ties into Battle Avenue opposite of Spartan Drive to allow 
for the future signalization of this intersection. To the west, this collector road should be aligned 
such that it would connect to a future Segment F running along the north property line of the 
Merideth Tract between Lake of the Woods Road and Battle Avenue.  In the event that a through 
connection of Segment F is not able to be created along the north property line of the Merideth 
Tract, this collector roadway could become the future Segment F.   
 
The proposed alignment of Segment F, west of Battle Avenue, is located along the north 
Somerset Village and Merideth Tract property lines.  As such, the Somerset Village Subdivision 
should dedicate one-half of the right-of-way to create a corridor for the future construction of 
Segment F.  Existing county ordinances require that a developer construct a roadway if they are 
required to dedicate right-of-way for that roadway.  Since the developers of Somerset Village 
would not be able to construct the road as required by county ordinance (because only one-half 
of the right-of-way would be dedicated) we recommend that an exception should be given to 
Somerset Subdivision developers such that they would be able to dedicate one-half of the right-
of-way for Segment F but would not be required to construct the road.  Funds from the proposed 
trip generation fees could be used to construct Segment F once the full width of right-of-way has 
been dedicated. 

 

The size of this development warrants additional access points, which will also be needed to 
provide for the two emergency responder access/evacuation routes that are required for all 
subdivisions.  As such, it is desirable to provide additional access to Battle Avenue (via side 
street stop-controlled intersections) at two locations:  1) between Spartan Drive and Segment F 
(across from the easement that has been provided for access to the future park and Elementary 
School), and between Spartan Drive and St. Charles Road (approximately midway between 
Spartan Drive and St. Charles Road).  While the revised site plan shows these additional 
connections, we recommend that the north connection be moved approximately 100 to 150 feet 
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to the south to connect to Battle Avenue across from the easement that has been provided for 
access to the future park and Elementary School. A cursory review of the estimated turning 
movements at these intersections found that auxiliary turn lanes would likely be necessary to 
accommodate the future traffic volumes.  Additionally, it may be desirable to provide access to 
the Somerset Village subdivision from future segment F.  This access could possibly be provided 
via cross-access to the Merideth Tract or via the extension of one of the cul-de-sacs within the 
Somerset Village Subdivision to Segment F.   

 
Additional access would likely be requested for the proposed commercial lots near the 
intersection of Battle Avenue and St. Charles Road.  Driveway access control is based upon the 
type of driveway and functional classification of the roadway on which access is requested.  Full 
access driveways on collector and arterial roadways should be spaced at least 220 and 330 feet 
apart, respectively.  Right-in right-out driveways on collector and arterial roadways should be 
spaced at least 110 and 165 feet apart, respectively.  In no cases should driveways be placed 
adjacent to mainline turn-lanes. Corner clearance for driveway access should meet or exceed the 
minimum driveway spacing requirements for that roadway.  When minimum spacing 
requirements cannot be met due to lack of frontage, all means should be undertaken to provide 
shared access drives or cross access easements 
 
Based on the revised site plan, there is approximately 850 feet between St. Charles Road and the 
first roadway serving the Somerset Village development shown on the plans.  As such, there may 
be sufficient distance for an additional full access driveway on Battle Avenue between this 
southern roadway and St. Charles Drive to serve the retail portion of the development.  However, 
it is likely this access would require separate left-turn lanes on Battle Avenue.  As this planning 
process does not represent a detailed traffic study, it is recommended that a detailed traffic 
evaluation of the access drives for the Somerset Village be completed to more completely 
address the development and its specific impact.  This traffic study should consider the queues 
from the adjacent traffic signals at St. Charles Road and at Spartan Drive (in the future) to 
determine if additional full access on Battle Avenue can be accommodated between St. Charles 
Road and Spartan Drive.  Likewise, it is anticipated that the developer would request access to 
the commercial lots directly off St. Charles Road.   
 
The proposed North Battleground development is located on the north side of St. Charles Road 
approximately one half mile west of Route Z.  Initially, access to the site is proposed via two 
curb cuts on St. Charles Road.  One stub street to the vacant parcel west of the site and two stub 
streets to the vacant parcels east of the site are also planned in order to provide connectivity to 
the adjoining properties.  The North Battleground development would consist of approximately 
92 single-family homes and would generate approximately 920 trips per day.  
  
Assuming access is only provided off St. Charles Road, the ADT on Traveller Drive just north of 
Manassas Drive would be 460 vpd.  Given that the estimated volumes on the roadways within 
the North Battleground development are all estimated to be less than 750 vpd, the roadways 
within the development would all be classified as Local Roads.   
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A cursory review of the estimated turning movements at the intersections of Traveller Drive and 
Manassas Drive with St. Charles Road, found that auxiliary turn lanes would not be necessary to 
accommodate the North Battleground development.  However, the subdivision will contribute 
nearly 920 new trips on the local roadway system and should be subject to local trip generation 
fees to mitigate their impact to local roadways.  Additionally, two access routes for all homes 
within the subdivision will be required to provide for emergency responder access/evacuation.  
Any of the future stub streets would allow for this second access to the homes in the northern 
half of the subdivision, north of the Traveller Drive and Manassas Drive intersection at such time 
as the adjoining properties are developed.  Finally, a future Segment H and Segment G would tie 
into St. Charles Road near the Traveller Drive intersection. It would be appropriate to construct a 
roundabout to accommodate the intersection of St. Charles Road, Segment H, Segment G, and 
Traveller Drive. 
 
As discussed in the “Segment F” section, the proposed alignment of Segment F, east of Battle 
Avenue, is located largely along existing property lines.  The north property line of the North 
Battleground subdivision lies along the proposed Segment F alignment.  As such, the North 
Battleground Subdivision should dedicate one-half of the right-of-way to create a corridor for the 
future construction of Segment F.  Also, as stated in the Segment F section, existing county 
ordinances require that a developer construct a roadway if they are required to dedicate right-of-
way for that roadway.  Since the developers of North Battleground Subdivision would not be 
able to construct the road as required by county ordinance (because only one-half of the right-of-
way would be dedicated) we recommend that an exception be given to North Battleground 
Subdivision developers so they would be able to dedicate one-half of the right-of-way for 
Segment F but would not be required to construct the road.  Funds from the proposed trip 
generation fees could be used to construct Segment F once the full width of right-of-way has 
been dedicated. 
 
This transportation plan is intended to be used as a guide for transportation improvements and is 
meant to be a living document.  It is a document intended to be used as a regulatory tool and 
periodically reviewed and updated as development occurs and transportation improvements and 
funding changes.  This plan should be reviewed, and amended if necessary, on a cycle of every 
five years at minimum. 
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Introduction 
 
Northeast Boone County has come under increased development pressure, and as a result, Boone 
County and partnering agencies have created a transportation plan for the northeast subarea.  The 
limits of this subarea are shown in Exhibit 1.  Agencies partnering to create this transportation 
plan include Boone County, City of Columbia, Columbia Area Transportation Study 
Organization (CATSO), and the Missouri Department of Transportation (MoDOT).  This 
transportation plan is intended to assist coordination between the partner agencies, who 
throughout the plan’s development have been considering various transportation projects and 
development proposals affecting the subarea.  Thus, this subarea transportation plan is intended 
to ensure that transportation decisions result in a cohesive and connected transportation network. 
Known previous studies and programmed improvements are coordinated in this plan.  
 
The overall goal of this Boone County Northeast Transportation Plan is to ‘Identify the needed 

transportation improvements for the area, linking all agency and potential development needs 

together, and create a plan for everyone to use as a tool.’  The purpose is ultimately to provide 
agencies and developers a guide for further coordination on transportation improvements in this 
subarea.   
 
The overarching objectives of this Boone County Northeast Transportation Plan are: 
 

• Forecast the traffic generated from all potential future developments over the next 20 
years. 

• Identify how much traffic will be distributed on local roadways. 

• Identify what roadway improvements are needed to accommodate all forecasted future 
travel demands. 

• Identify the cost needed for these improvements. 

• Develop and identify possible funding mechanisms for these improvements. 
 
Comprehensive planning is an important management tool for promoting a strong and healthy 
community.  This transportation plan is intended to be used as a guide for transportation 
improvements and is meant to be a living document.  It is a document intended to be used as a 
regulatory tool and periodically reviewed and updated as development occurs and transportation 
improvements and funding changes.  This plan should be reviewed, and amended if necessary, 
on a cycle of every five years at minimum. 
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Existing Documentation 

Exhibit 2 is a more detailed view of the study area and shows the existing physical traits of the 
existing roadways.  Exhibit 3 shows committed roadway improvements and Exhibit 4 shows 
future connections per the CATSO 2030 plan. 

Previous Studies and Plans 

Northeast Boone County has a significant amount of land (on the order of 1,800 acres) available 
for future development.  CATSO land use forecasts show nearly 2,800 new dwelling units and 
more than 1,900 new jobs in this subarea by 2030.  If all of this development occurs, the existing 
roadway infrastructure will not be able to support the generated traffic.  Ultimately, the purpose 
of this plan is to take a comprehensive look at this subarea and identify the roadways required to 
support the future traffic associated with the multiple anticipated land-use changes as this area 
builds out over time.   
 
The study area is currently in unincorporated Boone County, just outside the Columbia city 
limits.  There is significant interest in development in the area due to the amount of open land, 
proximity to the City of Columbia, and access to I-70. Known proposed developments in this 
subarea were reviewed as part of this effort, including: 

• Battle High School (Traffic Impact Study for the Proposed Columbia Public High School, 

St. Charles, Road, Columbia, Missouri, 2009) 

• North Battleground Subdivision (Traffic Impact Study 2011) 

• Somerset Village Subdivision  

• Proposed Elementary School 

• Proposed New Community Park 
 
Battle High School 
The Battle High School traffic impact study was completed in 2009 by CBB.  The new high 
school is expected to open to students in the fall of 2013.  Major transportation investments made 
specifically in support of the school include the first phase of Battle Avenue (from St. Charles 
Road north to the north property line of the future elementary school) including signalization of 
the St. Charles Road/Battle Avenue intersection.  It is noteworthy that this is the first traffic 
signal on the Boone County system.  Other roadway improvement projects (discussed in detail in 
the “Committed Roadway Improvements” section) are expected to be complete before Battle 
High school opens.  Ongoing projects that will support high school traffic include improvements 
along Clark Lane being constructed by the City of Columbia and improvements to Route Z being 
completed through a cost share agreement between MoDOT and Boone County.   
 
North Battleground Subdivision  
The North Battleground Subdivision is proposed north of St. Charles Road east of the new Battle 
High School and Copper Creek Subdivision, as shown in Exhibit 5.  This subdivision has two 
proposed access points along St. Charles Road, both of which are anticipated to be controlled 
with stop signs on the side-streets.  An evaluation of access to the North Battleground 
Subdivision is discussed in the “Subdivision Studies” section. 
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Somerset Village 
The Somerset Village Subdivision includes residential units west of Battle Avenue and north of 
St. Charles Road.  Because of the layout of the land and adjacent roadways, access to the West 
Creek Tract and Merideth Tracts from Battle Avenue will ultimately need to be provided through 
the Somerset Village Subdivision.  As such, the Somerset Village Subdivision roadway network 
needs to be planned in such a way as to facilitate access of the West Creek Tract and Merideth 
Tracts to Battle Avenue.  Exhibit 6 shows a preliminary drawing for this proposed residential 
development.  Several access points are proposed off of the new Battle Avenue roadway to serve 
subdivision traffic.  An evaluation of access to the Somerset Village Subdivision, West Creek 
Tract, and Merideth Tracts is discussed in the “Subdivision Studies” section. 
 
Proposed Elementary School and Community Park 
There is a proposed elementary school and community park located to the north of the Battle 
High School property.  Primary access to these facilities will be from Battle Avenue.  Although 
traffic impact studies have not been completed for these facilities, these are known future 
developments.  The Somerset Village, future elementary school, and park access points need to 
be coordinated in order to maintain effective access management on Battle Avenue.  Therefore, it 
is important to consider how access will be provided to these facilities, in the future, when 
determining an overall access plan for Somerset Village and Battle Avenue. 
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Several other studies and plans have impacts on this study area.  Recommended roadway 
improvements were compared to studies already completed to cross-reference for consistency 
with other plans.  Previous studies reviewed include: 

• CATSO Long Range Transportation Plan  

• CATSO TIP – FY 2013-2016 

• Route 740 Environmental Impact Study 

• Improve I-70 (statewide) Study 

• Northeast Columbia Area Plan 
 
CATSO Long Range Transportation Plan (2030) 
CATSO completed a long range transportation plan for 2030 which was further amended and 
updated in 2012.  Exhibit 7 shows the CATSO Roadway Plan (March 2008) and future 
functional classification as proposed in the original long range plan.  Exhibit 8 shows the 
amended portion of the plan as relevant to this northeast study area (2012).  This transportation 
plan shows a new roadway running north-south, crossing I-70 from the new Battle High School 
to Richland Road, also known as the Olivet Extension.  The amended portion of the plan 
combines a neighborhood connector with Battle Avenue, ultimately making a minor arterial out 
of Battle Avenue.  Other minor arterials and neighborhood future connections were amended 
slightly, all shown in Exhibit 8.  Exhibit 9 shows the resulting updated CATSO 2030 roadway 
plan (2012). 
 
CATSO Transportation Improvement Plan (TIP) – FY 2013-2016 
The TIP was reviewed to identify where funding has already been allocated and what priorities 
were included within the study area in the near future.  Projects relevant to this study that are 
shown in the TIP include the following: 

• 2013-3: (5S3004) Route  Z - Scoping for capacity improvements; Engineering 

• 2010-23: (5S2194) Improvements to Route Z bridge over Interstate 70, bridge L0909; 
Engineering/Construction 

• 2010-20: (5S0636) MO 740 - Scoping for extension of corridor, Route 63 to I-70 at Lake 
of the Woods; Engineering 

 
Route 740 Environmental Impact Study 
A future extension of Route 740 will connect to the I-70/Lake of the Woods Road Interchange, 
as shown in Exhibit 10.  No improvements at the interchange were identified as a part of the 
EIS, as shown in Exhibit 11.  The “Traffic Operations” section discusses the need to study the I-
70/Lake of the Woods Road Interchange in order to determine improvements that will be 
required in the future once this connection is made. 
 
Improve I-70 Study 
The Improve I-70 Study investigated the I-70 corridor between St. Louis and Kansas City.  This 
study looked at needed improvements along I-70.  The study recommended an ultimate I-70 
cross-section of six lanes between St. Louis and Kansas City, with further recommendations to 
increase the cross-section to eight lanes, four in each direction with two truck only lanes both 
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eastbound and westbound1.  Traffic analysis shows that, without improvements, I-70 in the 
Columbia metro region will operate at LOS F by 2030 during the peak hours2.  Further study 
investigated needed improvements to the Lake of the Woods Road and Route Z interchanges, 
illustrated in Exhibits 12 and 13.  It is noteworthy that the Improve I-70 investigations were 
completed before the Route 740 Environmental Impact Study recommended a future extension 
of Route 740 to the I-70/Lake of the Woods Road Interchange. As such, these investigations did 
not consider a future extension of Route 740 to the I-70/Lake of the Woods Road Interchange. 
 
Northeast Columbia Area Plan 
Boone County and the City of Columbia completed a land-use plan for the same study area as 
this transportation plan.  This plan considered the roughly 3,100 acres bounded by I-70 to the 
south, one-half mile east of Route Z to the east, Mexico Gravel Road to the north, and Lake of 
the Woods Road to the west.  Existing land uses are predominately agriculture with a growing 
residential component and Battle High School, which is under construction.  Ultimately, the plan 
forecasted future land uses for the study area, which are shown in Exhibit 14.  The plan also 
includes a map showing proposed roadways to accommodate the future land uses and 
developments as discussed in the plan, shown in Exhibit 15. 

 

                                                 
1 http://www.improvei70.org/ 
2 http://www.improvei70.org/pdf/Environmental_Doc/SIU4/FEIS/1 Purpose and Need Statement.pdf 
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Committed Roadway Improvements 

Committed area roadway improvements are shown in Exhibit 3.  Although the specifics of some 
of these improvements may evolve through the project development process, we assumed 
existing plans as a baseline for the committed network.   
 
Clark Lane 
The City of Columbia is currently improving Clark Lane from Ballenger Lane to west of St. 
Charles Road. The project consists of constructing new concrete street pavement with two 
divided lanes, bike lanes, and both concrete and grass center medians. An 8-foot concrete 
sidewalk is being constructed on the south side and a 5-foot sidewalk is being constructed on the 
north side.  In addition to this project, the intersections of St. Charles Road at Clark Lane and St. 
Charles Road at Lake of the Woods Road are programmed to be reconstructed as roundabouts, as 
shown in Figure 1.  These roundabouts are being constructed to ultimately accommodate two 
lanes of traffic in the future.  However, they will be striped as one-lane roundabouts until future 
traffic volumes warrant the higher capacity of a multi-lane roundabout.  A more detailed drawing 
of the roundabouts and the roadway is shown in Exhibit 16. 
 

Figure 1: St. Charles Road and Clark Lane Extension Roundabouts 
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Battle Avenue 
As previously discussed, the first phase of Battle Avenue (from St. Charles Road north to the 
north property line of the future elementary school), including signalization of the St. Charles 
Road/Battle Avenue intersection, has been constructed to accommodate Battle High School 
traffic when the school opens in fall 2013.  A photograph of the intersection of Battle Avenue 
and St. Charles Road is provided in Figure 2.   

Figure 2: New Traffic Signal at St. Charles Road and Battle Avenue 

 
 
Route Z 
In 2012 Boone County and MoDOT were approved for a cost share project to improve Route Z 
between I-70 and St. Charles Road.  The project includes: 

• Reconstruction of the Route Z/I-70 overpass to three lanes, and providing dedicated 
southbound and eastbound right-turn lanes at the interchange.  Serious consideration 
should be given to constructing the bridge with sufficient width so that it could ultimately 
be restriped to four (4) lanes of traffic in the future. 

• Adding three foot shoulders to Route Z between I-70 and St. Charles Road; and 

• Constructing a roundabout at the intersection of Route Z and St. Charles Road. 
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The plans submitted with the cost share application are shown in Exhibit 17.  MoDOT is 
working on the design for this project. The project is scheduled for a February 2013 letting with 
a completion date prior to the opening of the Battle High School in August 2013.  The total cost 
for the project is anticipated to be between $2,000,000 and $2,500,000.  A breakdown for the 
cost share application is provided in Table 1. 

Table 1: Route Z Cost Share Breakdown 

 Cost 

MoDOT Cost Share $555,646 

MoDOT Central District $951,070 

Boone County $757,144 

Total Cost $2,263,860 

Roadway Design Standards 

The study area is currently under the control of unincorporated Boone County.  However, it is 
likely that the City of Columbia will annex this part of the County in the future.  Boone County 
and the City of Columbia have different design standards for roadway geometrics and cross-
sections.  Because of the potential for annexation, consideration should be made to ensure that 
any new roadways would be compatible with either Boone County or the City of Columbia’s 
systems. It is noteworthy that MoDOT owns some of the facilities in the study area (Route Z and 
I-70/Lake of the Woods/St. Charles Road interchanges).  MoDOT’s design standards can be 
found in MoDOT’s Engineering Policy Guide at http://epg.modot.org.  Roadway design 
standards for Boone County and the City of Columbia are summarized below and excerpts are 
also provided in Appendix A and B, respectively. 
 
Boone County Street Design Standards 
Boone County has minimum standards for county facilities that follow Table 2.   

Table 2: Boone County Roadway Standards 

  
Arterial Collector Local 

Commercial/ 
Industrial 

ADT >2,500 750-2,500 <750 By Land Use 

Right of Way Width 100 ft 66 ft 50 ft 66 ft 

Cul-de-sac ROW. Radius N/A 47 ft 66 ft 

Paving Yes 

Curb and Gutter See Appendix A Yes 

Design Speed 40 mph 30 mph 30 mph 30 mph 

 
City of Columbia Street Design Standards 
The City of Columbia has minimum design standards for city facilities, as shown in Table 3.   
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Table 3: City of Columbia Roadway Standards 

  

Major 
Arterial 

Minor 
Arterial 

Major 
Collector 

Neighborhood 
Collector 

Residential 
Local Non-
Residential 

ADT >15,000 
7,500 to 
20,000 

3,500 to 8,500 1,500 to 3,500  <1,500 <1,500 

Right of Way 
Width 

106 ft 84 ft 66 ft 60 ft 50 ft 60 ft 

Cul-de-sac ROW. 
Radius 

N/A 94 ft 94 ft 

Paving Yes 

Curb and Gutter   Optional No Optional Yes   

Design Speed See City Code 
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Area Wide Existing Conditions  
 
This subarea contains roughly 3,100 acres (including over 1,800 developable acres) and the 
potential to support an estimated 2,800 new dwelling units and 1,900 new jobs.  If all of this 
development occurs, the existing roadway infrastructure cannot support the generated traffic. If 
infrastructure improvements are not made and development occurs, the roadway system would 
operate at poor levels of service.  The county identified the need to take a comprehensive look at 
this subarea to identify the total traffic associated with anticipated land-use changes over the next 
twenty years.  The following section describes some of the overarching conditions within the 
study area. 

General Description of Study Roadways 

Roadways in the study area were generally constructed for the rural land uses that historically 
predominated until more recent suburban development.  As such, roads tend to be narrow (and 
without shoulders), windy, and follow the terrain vertically.  Intersections tend to be stop 
controlled and often include undesirable geometric conditions such as intersection skews.  Sight 
distance is limited at many locations. Updating of the study area roadways to suburban standards 
is necessary as the land uses continue to evolve from rural uses to suburban uses. 

Emergency Response 

Emergency response is a critical service for any community.  A key need for emergency 
responders is redundant and efficient roadway access to major centers.  Redundancy is required 
to provide alternate access in the event the primary access route is blocked, or to provide the 
ability to evacuate civilians from an area while simultaneously deploying emergency responders.  
Emergency response to the northeast subarea is currently provided by way of the Boone County 
Lake of the Woods Fire Station (Station 1) near the intersection of St. Charles Road and Lake of 
the Woods Road.  This fire station serves the entire study area. Fire district officials have 
expressed concern about access routes to Battle High School and the proposed elementary school 
using existing roads.  Exhibit 18 shows the emergency routes, distances, and approximate time it 
takes the fire trucks to respond to an incident at Battle High School or the proposed elementary 
school.  If St. Charles Road is not drivable between the fire station and the high school, the 
emergency responders would need to travel on I-70 or I-70 Drive Southeast and go north on 
Route Z, accessing the schools from St. Charles Road east of Battle Avenue. This trip would take 
nearly 9 minutes without accounting for traffic.  That alternate route is nearly three times longer 
than the primary route using St. Charles Road from the west.  As such, the Boone County Fire 
District is interested in improvements that would provide efficient secondary access to Battle 
High School and the proposed elementary school. 

2012 Base Traffic Volumes 

No new traffic counts were conducted specifically for this study.  Instead, traffic counts were 
used from previous studies.  Intersection turning counts were taken from a traffic impact study 
completed for Battle High School and Average Annual Daily Traffic (AADT) counts were used 
from Boone County’s website.  Exhibit 19 shows the base traffic volumes. 
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Future Traffic Projections 

2014 Forecasted Traffic Volumes 

 
2014 peak period traffic volumes will largely be driven by Battle High School, once it is open to 
all grades (9-12) in 2014.  As such, 2014 traffic forecasts and traffic operations analysis focuses 
on the school arrival and dismissal periods.  This section of the report presents the traffic 
generation associated with Battle High School, as well as the assignment of the school’s traffic to 
the area road system.  It should be noted that the trip generation calculations and directional 
distribution estimates utilized in this portion of the study have been updated since the Traffic 

Impact Study for the Proposed Columbia Public High School prepared by CBB in 2009.  The 
revised trip generation and directional distribution estimates are based on information provided 
by the Columbia Public Schools related to the number of students, staff, student drivers, parent 
drop-off and pick-up and the general distribution of the students to the surrounding area based on 
where the enrollment lives. 

Site Generated Traffic Volumes 

The City of Columbia is broken into three high school districts, as shown in Figure 3.  The 
number of trips that would be generated by Battle High School (area shown in red on Figure 3) 
was estimated for the school arrival and dismissal hours.  School district officials anticipate the 
high school would serve approximately 1,600 students and employ 175 staff/faculty members 
once all four grades occupy the school in the fall of 2014.  The district anticipates the high 
school to start around 7:50 a.m. with dismissal around 3:00 p.m.  However, the school district 
has indicated that the start and dismissal time could shift five to ten minutes depending on the 
final bell schedule. 
 
The trip forecast for the second year of operation (1,600 students and 175 staff) was estimated 
based on the anticipated characteristics of the high school itself.  Trips to and from the school 
during the a.m. arrival and dismissal peak hour are primarily made up of student drivers, parent 
pick-up/drop-off, employee/staff members and buses.  Based upon information provided by the 
school district, it was estimated that approximately 600 of the students would drive with several 
of these student drivers expected to have other classmates riding with them.  It was estimated 
that approximately 50 of the students would be dropped-off/picked-up by a parent, with the 
remaining students riding the bus.  It is estimated that approximately 15% of the students/staff 
would not exit during the school dismissal peak hour due to after school activities. 
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Figure 3: Current Columbia High School Boundaries 

 
 
Given the above, the estimated trip generation for each of these modes of travel is as follows: 
 

• Based upon information provided by the school district, it is estimated that Battle High 
School will require approximately 20 buses to transport the students.  It was also assumed 
that buses would not be stored on campus; and therefore, each bus would exit in the 
morning after dropping-off students and would arrive in the afternoon prior to picking-up 
students.  Consequently, each bus would count for two trips during the morning arrival 
peak hour and two trips during the afternoon dismissal peak hour.  In short, 40 bus trips 
(20 in and 20 out) would be expected during each peak hour. 

• Approximately 600 students would drive to school.  Therefore, a total of 600 student cars 
would be expected during the morning arrival peak.  In order to account for after school 
activities, the dismissal peak hour traffic was reduced by 15%.   

• Based upon information provided by the school district, it is estimated that approximately 
50 students would be dropped-off and picked-up by a vehicle not remaining on campus 
(i.e., parent drop-off).  Similar to the buses, each of these vehicles would generate two 
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trips during each peak hour. Hence, student drop-offs would generate 100 trips during the 
morning arrival and school dismissal peak hours. 

• It was assumed that 60% of the faculty/staff would arrive by personal vehicle during the 
morning peak hour for a total of 105 vehicles entering.  In order to account for after-
school activities, the dismissal peak hour traffic was reduced by an additional 15% for a 
total of 90 vehicles exiting.  A token amount of employee/staff trips were assumed to exit 
out in the arrival peak hour and enter during the dismissal peak.  

 

Table 4 summarizes the number of trips that would be generated by the high school during the 
first year of all four grades occupying the school.  The morning arrival and afternoon dismissal 
peak hours for a typical weekday are shown based upon the characteristics outlined above.  As 
detailed in the table, the future high school would generate approximately 850 trips during the 
arrival peak hour and 745 trips during the dismissal peak hour.  

 

Table 4: Year 2014 Site Generated Traffic for Battle High School 

Arrival Mode 

School Arrival Peak Hour 
(7:15 – 8:15) 

School Dismissal Peak 
Hour (2:45 – 3:45) 

In Out Total In Out Total 

Grades 9-12 ~ 1600 Students 

Buses 20 20 40 20 20 40 

Student Drivers 600 0 600 0 510 510 

Pick-Up/ Drop-Off 50 50 100 50 50 100 

Faculty/Staff Member 105 5 110 5 90 95 

Total Trips  775 75 850 75 670 745 

 
Ultimately, the high school is targeted to achieve a student capacity of 1,850 students and 200 
staff/faculty members.  Since the timeframe for filling the school to capacity is unknown, this 
study assumes 1,600 students and 175 staff/faculty members for the 2014 analysis and 1,850 
students and 200 staff/faculty members for the 2034 analysis.  With respect to calculating the 
traffic generation based upon the school’s anticipated operations, similar assumptions were made 
for the design year forecast (2034) as applied previously to the year 2014.  The modal split may 
change slightly in the future due to students that would opt to walk or bike to school from the 
additional residential development immediately surrounding the proposed school.  However, in 
order to be conservative, no adjustments in the vehicular patterns were accounted for in the trip 
generation estimates. 
 
Table 5 summarizes the number of trips that would be generated by the high school during the 
design year in the morning arrival and afternoon dismissal peak hours for a typical weekday.  As 
detailed in the table, the high school is expected to generate approximately 985 vehicular trips 
during the arrival peak hour and 860 vehicular trips during the dismissal peak hour. 
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Table 5: 2034 Site Generated Traffic for Battle High School 

Arrival Mode 

School Arrival Peak Hour 
(7:15 – 8:15) 

School Dismissal Peak 
Hour (2:45 – 3:45) 

In Out Total In Out Total 

Grades 9-12 ~ 1850 Students 

Buses 25 25 50 25 25 50 

Student Drivers 690 0 690 0 585 585 

Pick-Up/ Drop-Off 60 60 120 60 60 120 

Faculty/Staff Member 120 5 125 5 100 105 

Total Trips  895 90 985 90 770 860 

Site-Generated Traffic Assignment 

Access to the high school is being provided via Spartan Drive, which connects to Battle Avenue; 
a new North/South connector road that initially extends from St. Charles Road to the north edge 
of the proposed elementary school’s property line.  Ultimately, Battle Avenue would extend 
north to Mexico Gravel Road and eventually south across I-70.  Access to the school is also 
being provided via a full access driveway onto St. Charles Road approximately one third mile 
east of Battle Avenue. 
 
The Columbia School District provided student population information within the Battle High 
School boundary area to assist in determining where students would be coming from.  Figure 4 
identifies the school boundary area in green with the anticipated student population represented 
by dots on the map.  The school boundary area was divided into four zones with the estimated 
percentage of students for each zone depicted in the figure.  As shown, Zone 1 is estimated to 
contain approximately 68 percent of the student population, with Zone 2 at four percent, Zone 3 
at 20 percent and Zone 4 at eight percent.  Assuming students would take the most direct route to 
the school, the distribution would result in approximately 80 percent of the students arriving 
from the west on St. Charles Road with the remaining 20 percent of the students arriving from 
the east on St. Charles Road. 
 
However, many of the employees and students of the school in Zone 3 will likely take Richland 
Road to Route Z (approaching from the south) in order to avoid the heavier traffic conditions 
along Clark Lane and St. Charles Road.  Likewise, many of the employees and students of the 
school in Zone 1 may take Mexico Gravel Road to Route Z (approaching from the north) in 
order to avoid the heavier traffic conditions along Clark Lane and Lake of Woods.  As such, the 
a trip distribution was modified to show approximately 60 to 65 percent of the students arriving 
from the west on St. Charles Road with the remaining 35 to 40 percent of the students arriving 
from the east on St. Charles Road.  Once Battle Avenue is connected to the north to Mexico 
Gravel Road, most of this “diverted” traffic will shift directly to Battle Avenue and no longer 
travel out of their way to utilize Route Z to access the school. 
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Figure 4: Battle High School Student Population Distribution 

 

 
In order to arrive at the approximate 35 to 40 percent of the trips to and from the east on St. 
Charles Road, the following assumptions were made: 
 

• 20% of Zone 1(13% of total trips) would utilize Mexico Gravel to Route Z to St. Charles 
Road to Battle High School 
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• 100% of Zone 2 (4% of total trips) would utilize Route Z to St. Charles Road to Battle 
High School 

• 50% of Zone 3 (10% of total trips) would utilize Richland Road to Route Z to St. Charles 
Road to Battle High School 

• 100 % of Zone 4 (8% of total trips) would utilize Route Z to St. Charles Road to Battle 
High School 

 

Based upon the previously discussed assumptions, the directional distribution summarized in 
Table 6 was used for the year 2014 when the high school would be occupied by all four grades. 

 

Table 6: Year 2014 Anticipated Directional Distribution for Battle High School 

Direction of Travel 
Percentage 

of Total 
Trips 

Zone 1 
To & from the northwest 
– 68% of total trips 

via Clark Lane/St. Charles Road West 25% 

via Lake of the Woods/ St. Charles Road West 28% 

via Mexico Gravel Road/Route Z/ St. Charles Road 
East 

11% 

via I-70/Route Z/ St. Charles Road East 4% 

Zone 2 
To & from the northeast – 
4% of total trips 

via St. Charles Road East 4% 

Zone 3 
To & from the southwest 
– 20% of total trips 

via St. Charles Road West 10% 

via Richland Road/ Route Z/ St. Charles Road East 10% 

Zone 4 
To & from the southeast 
– 8% of total trips 

via Route Z/ St. Charles Road East 8% 

 
The new trips generated by the high school were assigned to and from the school and along the 
adjoining roadways using the distribution percentages noted in Table 6.  The resulting 
assignment of the site-generated high school trips onto the road system for the year 2014 is 
summarized on Exhibit 20.  The distribution of trips between the two High School entrances was 
determined based upon likely circulation patterns given direction of approach to (or exit from) 
the school, parking lot designations, and the location of destination parking/drop-off areas.   The 
traffic generated by the Battle High School was aggregated with the 2012 Base Traffic Volumes 
to reflect the 2014 Build (or forecasted) operating conditions following the opening of the high 
school.  Exhibit 21 is the resulting Year 2014 Build Traffic Volumes 



Transportation Plan – Northeast Boone County 

Boone County, Missouri 

 

Crawford, Bunte, Brammeier  Page 36 

 

2034 Forecasted Traffic Volumes 

2034 traffic forecasts were developed based on the Columbia Area Transportation Study 
Organization (CATSO) model outputs. Land-use assumptions in the model were reviewed by the 
project team, including Boone County planning staff, City of Columbia planning and engineering 
staff and CATSO planning staff. Adjustments to the future year land uses were made to 
accommodate the addition of Battle High School and the proposed elementary school. 
Additionally, residential land use assumptions in the model were cross-checked with known sub-
division proposals to ensure validity of the model’s assumptions. An updated roadway network 
was developed based on the recommended thoroughfare plan. Daily and hourly traffic forecasts 
were generated utilizing the updated future year (2030) model outputs.  Exhibit 22 shows the 
2034 forecasted traffic volumes assuming full build out for the study area using the land-uses 
shown in the CATSO travel demand model, which also correlates to the land uses shown in 
Exhibit 14. 
 









Transportation Plan – Northeast Boone County 

Boone County, Missouri 

 

Crawford, Bunte, Brammeier  Page 40 

 

Roadway Segments 
 

To discuss improvements and new facilities, roadways were broken up into segments. Figure 5 
shows the original segments from the beginning of the study.  Some of the original segments 
were expanded or modified during the planning process.  The discussion of each segment 
includes a description about each segment, changes that were made during the planning process, 
what is assumed by the year 2034 for geometrics, and a conceptual cost.  Additional information 
about the methodology to generate the cost estimates can be found in the “Cost Estimate 
Methodology” section. 

Figure 5: Starting Roadway Segments used in the Planning Process 

 
 
The potential for annexation of this area into the City of Columbia heightens the need for 
coordination/partnerships between the City of Columbia and Boone County.  These agencies 
have different design standards, functional classification thresholds, etc.  Moreover, the agencies 
currently have different philosophies with regards to road building.  While Boone County is not 
generally in a financial position to take the lead on financing the construction of new roads 
(deferring, rather, to the development community to get roads built) the City of Columbia has 
adopted a policy to take on the construction of arterial roadways to better serve their citizens and 
the business community (and thus spur further economic development).  Creative partnering 
agreements will be required for the implementation of this plan.   
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Boone County currently requires property owners to plat and dedicate right of way for CATSO 
roads when a property owner is platting or undertaking a planned development.  However, other 
forms of land development do not trigger such dedication.  Currently Boone County also requires 
construction of improvements in these dedicated rights of way.  The County might consider the 
simple dedication to be appropriate and sufficient in some cases.  One model would be for Boone 
County to plan for and reserve corridors for new roadways in all cases.  This would provide a 
corridor for these roadways to be constructed in the future (possibly by the City of Columbia).  
 
“Rolling Hills” was put forward as an example of how an intergovernmental agreement such as 
this could work.  In this case Boone County and the City of Columbia shared the cost to build a 
roadway outside of the City’s Limits (in Boone County) because the roadway would be 
important for the City as development and annexation occur.  A discussion of each of the 
roadway segments is provided in the following section. 

Battle Avenue Extension (Segments A, B, and D) 

In discussions with the partner agencies the extension of Battle Avenue consistently surfaced as 
one of the highest priority improvements in the study area.  The extension of Battle Avenue was 
broken down into three segments.  Segment A would connect the recently constructed segment 
near Battle High School north to Mexico Gravel Road.  Segment B is between St. Charles Road 
and the future Clark Extension.  Segment D, also known as the Olivet overpass, runs between 
Clark Avenue and Richland Road.  When fully built out, Battle Avenue will be a north-south 
arterial roadway serving the high school, future elementary school, and will connect 
neighborhoods north and south of I-70.   

Extend Battle Avenue north to Mexico Gravel Road (Segment A) 

Projected 2034 ADT: 3,500 vehicles per day 
Classification:  Minor Arterial 
Anticipated Speed Limit: 45 miles per hour 
Number of Lanes: 3 (2 through lanes and left turn lanes as warranted) 
Traffic Control at Intersections: 

• Mexico Gravel Road: Side Street Stop Control 

• Segment F: Traffic Signal 
Roadway Width: 52’ 
Right of Way Width: 100’ Right of Way with 20’ Utility Easement on both Sides 
Estimate of Probable Cost (2014 Dollars): $2.5 - $2.7 million 
Estimate of Probable Cost (2034 Dollars): $4.5 - $4.9 million 
Anticipated Funding: A partnership between the City of Columbia and Boone County is critical 
to getting this portion of segment ‘A’ constructed.  This segment is highly likely to be fully 
publically funded, although developer participation is possible.   
 
Segment A, the extension of Battle Avenue to Mexico Gravel Road consistently surfaced as a top 
priority during discussions with partner agencies.  The roadway would provide access to Battle 
High School and the future elementary school from the north. This would allow many school 
related trips to access the academic campus area without traveling on other congested roadways 
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such as Lake of the Woods Road, Clark Lane, or through the intersection of Route Z with St. 
Charles Road.  A distribution of Battle High School students is shown in Figure 4. 
 
The Boone County Fire District has indicated this improvement is its highest priority for 
roadway improvements in the study area.  This segment offers the fire district secondary access 
to the academic campus from the north.  This redundancy is required to provide alternate access 
in the event the primary access route is blocked, or to provide the ability to evacuate one or both 
schools while simultaneously deploying emergency responders.  Emergency response to the 
northeast subarea is currently provided by way of the Boone County Lake of the Woods Fire 
Station (Station 1) near the intersection of St. Charles Road and Lake of the Woods Road.  As 
shown in Exhibit 18 alternate emergency response routes from the Lake of the Woods Fire 
Station to the academic campus are:   

• Primary Access Route (St. Charles Road):  Approximately 2.9 minutes 

• South Secondary Access Route (I-70):  Approximately 8.6 minutes 

• North Secondary Access Route (Mexico Grave Road):  Approximately 6.5 minutes 
 
A review of current site plans highlighted the need to evaluate access management along the 
section of Battle Avenue between St. Charles Road and the north property line of the elementary 
school.  Of specific concern is the alignment of Segment F and a planned collector roadway 
serving Somerset Village/the West Creek and Merideth tracts.  As originally conceived, the 
current site plans showed five separate intersections proposed within about 1,800 feet (or about 
450 feet between intersections).  Traffic signals will eventually be needed at several of these 
intersections as is shown in Figure 6.  If the original alignment concepts were constructed, the 
layout would result in traffic signals that are located too close together. 

Figure 6: Segment “A” Intersections per Original Alignment Concepts (Not Recommended) 

 
 

Segment F 



Transportation Plan – Northeast Boone County 

Boone County, Missouri 

 

Crawford, Bunte, Brammeier  Page 43 

 

During discussions with partner agencies, it was determined that it would be better to show 
Segment F relocated on the north side of the elementary school and reconfigure the Somerset 
Village collector so that it ties in across from Spartan Drive (Battle High School).  This would 
result in traffic signals at St. Charles Road, Spartan Drive (Battle High School)/relocated 
Somerset Village collector, and relocated Segment F.  This would provide about 1,500 feet 
spacing between these traffic signals.  Additional unsignalized intersections could be provided 
at:  

• A second Somerset Village access point (between St. Charles Road and the Spartan 
Drive/relocated Somerset Village collector), and  

• The proposed park access road (between relocated Segment F and Spartan 
Drive/relocated Somerset Village collector).  

 
This configuration would result in more desirable intersection spacing, as shown in Figure 7. 

Figure 7: Relocated Access Points along Battle Avenue (Recommended) 

 

Extend Battle Avenue south to connect with an extension of Clark Lane (Segment B) 

Projected 2034 ADT: 7,000 vehicles per day 
Classification:  Minor Arterial 
Anticipated Speed Limit: 45 miles per hour 
Number of Lanes: 3 (2 through lanes and left turn lanes as warranted) 
Traffic Control at Intersections:  Traffic Signal at Battle Avenue and Clark Lane 
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Roadway Width: 52’ 
Right of Way Width: 100’ Right of Way with 20’ Utility Easement on both Sides 
Estimate of Probable Cost (2014 Dollars): $2.0 - $2.2 million 
Estimate of Probable Cost (2034 Dollars): $3.6 - $3.9 million 
Anticipated Funding: This project may require a Boone County/City of Columbia 
intergovernmental agreement.  Primarily a public project, but may have a private developer 
component. 
 
Segment B would provide a critical connection between Segment D (Battle Avenue over I-70 as 
discussed below) and existing Battle Avenue.  Coupled with Segment D, this roadway would 
provide access to Battle High School and the future elementary school from the south. This 
would allow school related trips approaching from south of I-70 to access the academic campus 
without traveling through the Lake of the Woods/St. Charles Road and Route Z interchanges. 
 
This segment, in conjunction with the Clark Lane extension, would carry most of the traffic 
currently on the corresponding section of St. Charles Road.  The intersection of Battle Avenue 
and Clark Lane would be a prominent and highly traveled part of the landscape in the subarea, 
providing an opportunity for high-quality commercial development. As such, there may be 
opportunities, such as the formation of a Transportation Development District (TDD), to fund a 
part of this roadway in partnership with the City and/or County.  Special consideration should be 
paid to the design of this intersection as it may present an opportunity for a “gateway” type 
treatment into the subarea. 

Extend Battle Avenue south with Olivet Overpass to Richland Road (Segment D) 

Projected 2034 ADT: 7,500 vehicles per day north of I-70/3,500 vehicles per day south of I-70 
Classification:  Minor Arterial 
Anticipated Speed Limit: 45 miles per hour 
Number of Lanes: 3 (2 through lanes and left turn lanes as warranted) 
Traffic Control at Intersections:  Traffic Signal at Battle Avenue and Clark Lane 
Roadway Width: 52’ 
Right of Way Width: 100’ Right of Way with 20’ Utility Easement on both Sides 
Estimate of Probable Cost (2014 Dollars): $9.2 - $10.1 million 
Estimate of Probable Cost (2034 Dollars): $16.5 - $18.2 million 
Anticipated Funding: This project may require intergovernmental agreements between Boone 
County, the City of Columbia, and/or MoDOT.  The bridge across I-70 may provide 
opportunities for participation in state/federal funding programs. Separate studies will be 
required to obtain MoDOT and Federal Highway Administration (FHWA) permits for the 
overpass. 

 
Segment D would provide a critical connection to Battle Avenue north of I-70.  Coupled with 
Segment B, this roadway would provide access to Battle High School and the future elementary 
school from the south. This would allow school related trips approaching from south of I-70 to 
access the academic campus without traveling through the Lake of the Woods/St. Charles Road 
and Route Z interchanges.  Due to its strategic location Segment D could reduce trips at the Lake 
of the Woods/St. Charles Road and Route Z interchanges by about 10-15%.  This volume 
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reduction would reduce the pressure to enhance those interchanges.  Because of these reasons, 
Segment D consistently surfaced as a high priority during discussions with partner agencies.   
 
Of note is that the original concept for Segment D also called for a parallel road called the Olivet 
Extension.  The most recent CATSO plan amendment combines the Olivet Extension and Battle 
Avenue Extension, creating the minor arterial described in this section.   
 
A critical design element of Segment D is the connections to ABC Lane (North I-70 Frontage 
Road) and I-70 Drive Southeast.  These frontage roads are currently located within 50 feet of I-
70, so special design provisions will be required to bring the roadway elevations together in 
order to create intersection connections.  Two options are 1) swing the frontage roads away from 
I-70 in the vicinity of the overpass to allow distance for Battle Avenue to come back down to 
grade in order to create a connection with the frontage road or 2) create a “jug-handle” 
connection between Battle Avenue and the frontage roads.  A design study should be undertaken 
to determine the preferred alignment of these connections so that Boone County or the City of 
Columbia can reserve the right-of-way needed to create these connections in the future.  The type 
of traffic control most appropriate at the connections between Battle Avenue and ABC Lane 
(North I-70 Frontage Road)/I-70 Drive Southeast should be determined based on this design 
study. 

Clark Lane Extension (Segments C, E, and I) 

An extension of Clark Lane to Route Z is needed for two primary reasons: 1) to facilitate 
commercial development and 2) to provide an east-west minor arterial relieving traffic volumes 
on St. Charles Road.  The area that will be served by the extension of Clark Lane is ideal for 
commercial development.  However, a new roadway is necessary to provide access in order for 
this development to occur.  Moreover, this roadway extension is needed to alleviate future traffic 
volumes on St. Charles Road.   St. Charles Road is narrow and has poor geometrics to serve as 
an arterial roadway.  It would be difficult to straighten or widen St. Charles Road without major 
right-of-way and utility impacts. The Clark Lane extension corridor provides a good corridor for 
an east-west arterial roadway in this part of the study area.  
 
Clark Lane, particularly at the intersection of Battle Avenue, would be a prominent and highly 
traveled part of the subarea’s landscape, providing an opportunity for high-quality commercial 
development. Land uses abutting the extension would be mostly commercial.  As such, there 
may be opportunities such as the formation of a Transportation Development District (TDD) to 
fund a part of this roadway.  In this light, the Clark Lane extension is most likely initially to be 
constructed as a collector roadway in order to providing access to new businesses developing 
along the route.  Developers would be required to plat and dedicate right-of-way for an ultimate 
arterial roadway cross-section, but initially construct a collector roadway.  A future project could 
then be put into place to upgrade to an arterial roadway when conditions warrant. 
 
The type of traffic control at the intersection of Clark Lane and St. Charles Road will be based 
on what treatments are made to existing St. Charles Road after Segment C is constructed.  If 
existing St. Charles Road is maintained in its current condition such that it provides high-quality 
service to Battle Avenue, it will most likely still carry a significant amount of traffic. In that case 
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a higher type of traffic control would be required (i.e., a traffic signal or roundabout).  However, 
if traffic calming measures are applied to existing St. Charles Road in a deliberate attempt to 
divert traffic to Clark Lane (lanes are narrowed, speed limits are lowered, etc.), then the majority 
of traffic destined to Battle Avenue would likely stay on Clark Lane. In that case a lower type of 
traffic control (e.g., side street stop control) would likely be appropriate for the intersection. 

Extend Clark Lane east to connect with an extension of Battle Avenue (Segment C) 

Projected 2034 ADT: 8,000 vehicles per day  
Classification:  Minor Arterial 
Anticipated Speed Limit: 35 miles per hour 
Number of Lanes: 3 (2 through lanes and left turn lanes as warranted) 
Traffic Control at Intersections: 

• Battle Avenue and Clark Lane:  Traffic Signal 

• Clark Lane and St. Charles Road:  To be determined based on treatments made to 
existing St. Charles Road 

Roadway Width: 52’ 
Right of Way Width: 100’ Right of Way with 20’ Utility Easement on both Sides 
Estimate of Probable Cost (2014 Dollars): $2.8 - $3.1 million  
Estimate of Probable Cost (2034 Dollars): $5.1 - $5.7 million 
Anticipated Funding: This project may require a Boone County/City of Columbia 
intergovernmental agreement.  Primarily a public project, but may have a private developer 
component.  This project is a potential candidate for the formation of a Transportation 
Development District (TDD). 

Extend Clark Lane from Segment C to Segment G (Segment E) 

Projected 2034 ADT: 5,500 vehicles per day  
Classification:  Minor Arterial 
Anticipated Speed Limit: 35 miles per hour 
Number of Lanes: 3 (2 through lanes and left turn lanes as warranted) 
Traffic Control at Intersections:  Traffic Signal at Clark Lane and Segment I/G 
Roadway Width: 52’ 
Right of Way Width: 100’ Right of Way with 20’ Utility Easement on both Sides 
Estimate of Probable Cost (2014 Dollars): $4.7 - $5.2 million 
Estimate of Probable Cost (2034 Dollars): $8.5 - $9.3 million 
Anticipated Funding: Developer driven for initial connection.  Initially developers would likely 
be required to plat and dedicate right-of-way for an arterial roadway but construct a collector 
roadway to provide for their immediate access needs.  A future project could be undertaken to 
upgrade to the roadway to arterial standards.  This project is a potential candidate for the 
formation of a Transportation Development District (TDD). 

Relocate I-70 NOR/ABC Drive (Segment I) 

 
Segment I would provide for a relocation of the North Outer Road, which is important for Route 
Z/I-70 interchange operations. The relocation of the North Outer Road would provide better 
spacing between the I-70 interchange westbound ramp terminal intersection and the north outer 
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road intersection.  This connection should be placed to provide for an enhanced connection to the 
Columbia Area Jobs Foundation (CAJF) site and private developable land to the east of Route Z.   
 
Segment I 
Projected 2034 ADT: 2,000 vehicles per day  
Classification:  Commercial Collector 
Anticipated Speed Limit: 35 miles per hour 
Number of Lanes: 3 (2 through lanes and left turn lanes as warranted) 
Traffic Control at Intersections:  Traffic signal at Clark Lane and Segment I/G 
Roadway Width: 42’ 
Right of Way Width: 66’ Right of Way with 20’ Utility Easement on both Sides 
Segment I Estimate of Probable Cost (2014 Dollars): $720,000 - $800,000 
Segment I Estimate of Probable Cost (2034 Dollars): $1.4 - $1.5 million 
Anticipated Funding: This project would provide for a relocation of the North Outer Road, which 
is important for Route Z/I-70 interchange operations. As such, the project would serve as an 
important link in the overall transportation plan. Because of the location at the Route Z/I-70 
interchange, the project could be developer initiated.  In that case developers would be required 
to plat and dedicate right-of-way and also construct a collector roadway to provide for their 
immediate access needs.  A future project may be required to upgrade the roadway.  This project 
is a potential candidate for the formation of a Transportation Development District (TDD). 
 
Segment I’ 
Projected 2034 ADT: 8,500 vehicles per day  
Classification:  Minor Arterial 
Anticipated Speed Limit: 35 miles per hour 
Number of Lanes: 3 (2 through lanes and left turn lanes as warranted) 
Traffic Control at Intersections: 

• Clark Lane and Segment I/G:  Traffic Signal 

• Segment I’ and Route Z:  Traffic Signal 
Roadway Width: 52’ 
Right of Way Width: 100’ Right of Way with 20’ Utility Easement on both Sides 
Segment I’ Estimate of Probable Cost (2014 Dollars): $1.4 – $1.5 million 
Segment I’ Estimate of Probable Cost (2034 Dollars): $2.5 – $2.8 million 
Anticipated Funding: Developer driven for initial connection.  Initially developers would likely 
be required to plat and dedicate right-of-way for an arterial roadway but construct a collector 
roadway to provide for their immediate access needs.  A future project could be undertaken to 
upgrade to the roadway to arterial standards.  This project is a potential candidate for the 
formation of a Transportation Development District (TDD). 

Proposed Collector Roadways (Segments F and G) 

East/west collector across Copper Creek to Battleground property (Segment F) 

Projected 2034 ADT: 2,000 vehicles per day  
Classification:  Neighborhood Collector 
Anticipated Speed Limit: 35 miles per hour 
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Number of Lanes: 3 (2 through lanes and left turn lanes as warranted) 
Traffic Control at Intersections: 

• Segment F and Lake of the Woods Road:  Side Street Stop 

• Segment F and Battle Avenue:  Traffic Signal 

• Segment F and Route Z:  Two-Way Stop Control 
Roadway Width: 38’ 
Right of Way Width: 66’ Right of Way with 20’ Utility Easement on both Sides 
Segment F Estimate of Probable Cost (2014 Dollars): $4.1 – $4.5 million 
Segment F Estimate of Probable Cost (2034 Dollars): $7.3 - $8.0 million 
Segment F’ Estimate of Probable Cost (2014 Dollars): $4.0 – $4.4 million 
Segment F’ Estimate of Probable Cost (2034 Dollars): $7.3 – $8.0 million 
Anticipated Funding: The western end of Segment F is anticipated to have high construction 
costs due to terrain, making it less attractive for developers. Segment F could be a shared project 
with partial public funding and developer responsibility.  For instance, a developer could be 
asked to build the roadway with a public agency taking responsibility for major culverts and/or 
any required bridges.  East of Battle Avenue, this road will most likely be a primarily developer 
financed roadway 
 
Planning for Segment F was expanded from its original limits (between Battle Avenue and North 
Battleground Subdivision) to new limits (between Lake of the Woods Road and Route Z).  This 
was partly due to concerns about allowing subdivision cross-access between the Merideth/West 
Creek Tracts and Breezewood/Molly Lane.  It was believed that if this cross-access were allowed 
to occur without a designated collector roadway in place it could result in these local roadways 
becoming “default” collector roadways.  People are likely to use the local connections if they are 
in place and there is not a better alternative route.  Breezewood and Molly Lane were not 
designed to collector roadway specifications and increased traffic volumes would be a problem 
for the residents along these routes.  Therefore, extending Segment F as a collector roadway to 
Lake of the Woods Road would provide a connection between Battle Avenue and Lake of the 
Woods Road. 
 
Segment F is needed for connectivity and was broken into sub areas for evaluation.  Segment F 
will most likely be implemented in pieces (each with independent utility and different 
challenges) as funding becomes available. 
 
The western end of Segment F is critical to avoid overloading Battle Avenue north of St. Charles 
Road and connecting to Lake of the Woods Road.  The western part of Segment F would provide 
a connection between Lake of the Woods and Battle High School/the future elementary school.   
 
The western end of Segment F is anticipated to have high construction costs due to terrain, 
making it less attractive for developers. Segment F could be a shared project with partial public 
funding and developer responsibility.  For instance, a developer could be asked to build the 
roadway with a public agency taking responsibility for major culverts and/or any required 
bridges.  A location study needs to be conducted to set the alignment for the western portion of 
Route F.  The most logical route (from a roadway system standpoint) would be to connect the 
west end of this roadway to Lake of the Woods Road south of Mexico Gravel Road.   However, 



Transportation Plan – Northeast Boone County 

Boone County, Missouri 

 

Crawford, Bunte, Brammeier  Page 49 

 

this may be prohibitive due to terrain and existing development.  Alternatively, the road could 
swing to the north and connect to Lake of the Woods Road closer to Mexico Gravel Road.  
However, the impact of closely spaced intersections on the northern section of Lake of the 
Woods Road and the future realignment of Lake of the Woods Road to Route PP needs to be 
considered.   
 
The east end of this segment could connect at either Spartan Drive or on the north side of the 
Merideth Tract.  Connecting on the north side of the Merideth Tract would provide an 
opportunity for a continuous roadway.  Connecting to Spartan Drive could result in Segment F 
being off-set across Battle Avenue.  It is possible, depending on how the Merideth Tract 
develops, that both connections could be provided.   
 

East of Battle Avenue, Segment F should be located on the north side of the elementary school.  
As discussed in the Battle Avenue Section, this alignment would result in better intersection 
spacing along Battle Avenue between St. Charles Road and Segment F.  This alignment would 
also provide an opportunity for a continuous roadway.  
 
West of Battle Avenue, Segment F should be aligned along the north property line of the 
Merideth Tract.  In the event that a through connection of Segment F is not able to be created in 
this location, the Somerset Village collector roadway (connecting to Spartan Drive) could serve 
as Segment F through this section of the corridor.  The major drawback, however, of this 
alignment is that it would not provide for a continuous roadway through Battle Avenue.  
 
The proposed alignment of Segment F, east of Battle Avenue, is located largely along existing 
property lines.  This alignment was chosen to minimize the impact to adjacent properties.  
However, existing county ordinances may create a problem in the implementation of this road.  
Specifically, county ordinance requires that a developer construct a roadway when they are 
required to dedicate right-of-way for that roadway.  Along this alignment each property owner 
would be required to dedicate one-half of the right-of-way.  The first property owners required to 
dedicate and plat right-of-way would not be able to construct the road (as required by county 
ordinance) because only one-half of the right-of-way would be dedicated at that time.  The entire 
right-of-way (dedicated by property owners on both sides of the road) would be needed to 
construct the road.  Therefore, we recommend that an exception should be given to property 
owners along Segment F such that they would be able to dedicate the required right-of-way but 
would not be required to construct the road.  Funds from the proposed trip generation fees could 
be used to construct the road once the full width of right-of-way has been dedicated. 

North/south collector road (Segment G) 

Projected 2034 ADT: 4,000 vehicles per day  
Classification:  Commercial Collector 
Anticipated Speed Limit: 35 miles per hour 
Number of Lanes: 3 (2 through lanes and left turn lanes as warranted) 
Traffic Control at Intersections: 

• Segment G and St. Charles Road:  Roundabout  

• Clark Lane and Segment I/G:  Traffic Signal 
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Roadway Width: 42’ 
Right of Way Width: 66’ Right of Way with 20’ Utility Easement on both Sides 
Segment G Estimate of Probable Cost (2014 Dollars): $1.8 - $2.0 million 
Segment G Estimate of Probable Cost (2034 Dollars): $3.3 - $3.6 million 
Anticipated Funding: This project would most likely be a developer financed roadway.  The 
roadway would be required to facilitate future commercial development.  As such, the 
development community would most likely be required to construct the roadway to provide 
connections to their businesses.   

Relocated St. Charles Road (Segment H) 

Projected 2034 ADT: 5,000 vehicles per day  
Classification:  Commercial Collector 
Anticipated Speed Limit: 45 miles per hour 
Number of Lanes: 3 (2 through lanes and left turn lanes as warranted) 
Traffic Control at Intersections: 

• Segment G, H, and St. Charles Road:  Roundabout  

• Segment H and Route Z:  Roundabout or Traffic Signal 
Roadway Width: 42’ 
Right of Way Width: 66’ Right of Way with 20’ Utility Easement on both Sides 
Segment H Estimate of Probable Cost (2014 Dollars): $1.1 – $1.2 million  
Segment H Estimate of Probable Cost (2034 Dollars): $1.9 – $2.1 million 
Anticipated Funding: This project would most likely be a developer financed roadway.  The 
roadway would be required to facilitate future commercial development.  As such, the 
development community would most likely be required to construct the roadway to provide 
connections to their businesses.  The connection to existing St. Charles Road would best be made 
via a roundabout.  The connection to Route Z would be made via a roundabout or Traffic Signal.   

Route Z 

Route Z is a state maintained roadway.  From a planning standpoint, it is important to consider 
the connection of County and City roadways to Route Z and the spacing between intersections.  
Ideally, intersection spacing should be about one-quarter to half mile.  The proposed plan allows 
for one-quarter to one-half mile spacing of most major intersections (future traffic signals or 
roundabouts) between St. Charles Road and ABC/Lane/Segment I’ (north outer road).  Major 
intersection spacing would be less than one-quarter mile at the I-70 interchange, between the 
north outer road and the I-70 Drive Southeast, which is considered acceptable for freeway 
interchanges.    
 
The existing intersection of St. Charles Road and Route Z has several geometric deficiencies.  
The primary problems are 1) poor sight distance and 2) off-set skewed intersection resulting in 
poor turning radii.  School busses can make all turns at the intersection if automobiles stop at the 
marked stop bars.  However, there is a potentially historic barn in the northwest quadrant of the 
intersection.  Eastbound traffic cannot see “around” the barn and tends to move forward past the 
stop bar.  As a result, school busses often cannot make the northbound to westbound left turning 
movement when there is a vehicle on the eastbound approach.  This will become a much bigger 
issue when the Battle High School opens in 2013 and the future elementary school is opened in 
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the future.  Semitrailer trucks with an overall wheelbase of 50 feet (WB-50) cannot make several 
of the turning movements at the intersection.  Moreover, the fire district considers improving the 
St. Charles Road/Route Z intersection as a high priority.  The Fire district considers this 
intersection as a dangerous condition given the Battle High School opening in 2013.  As a result 
of these concerns, in 2012 Boone County and MoDOT were approved for a cost share project to 
improve Route Z between I-70 and St. Charles Road.  The project includes: 
 

• Reconstruction of the Route Z/I-70 overpass to three lanes, and providing dedicated 
southbound and eastbound right-turn lanes at the interchange.  Serious consideration 
should be given to constructing the bridge with sufficient width so that it could ultimately 
be restriped to four (4) lanes of traffic in the future. 

• Adding three foot shoulders to Route Z between I-70 and St. Charles Road; and 

• Constructing a roundabout at the intersection of Route Z and St. Charles Road.   
 
MoDOT is working on the design for this project, which is scheduled for a February 2013 letting 
and completion date prior to the opening of the Battle High School in August 2013.  As a part of 
this project the access from Route Z to Karen Lane should be flipped from Route Z to St. Charles 
Road.  Karen Lane is currently gated on the St. Charles Road end. The gate was put into place to 
stop cut-through traffic from St. Charles Road to Route Z caused by the issues at the existing 
intersection.  The improvements currently being designed by MoDOT will necessitate this gate 
to be moved to the Route Z end of Karen Lane thus providing access via St. Charles Road 
instead of directly onto Route Z.  This is necessary due to the close proximity between the Karen 
Lane access to Route Z and the new roundabout.  
 
Improvements from St. Charles Road to Mexico Gravel Road could be submitted to MoDOT’s 
Cost Share/Economic Development program as the second phase of Route Z improvements.   

St. Charles Road/Lake of the Woods Interchange 

A future Route 740 is expected to utilize the I-70 interchange at Lake of the Woods Road/St. 
Charles Road.  This will result in increased future traffic volumes at the interchange that are 
likely to exceed the interchange’s capacity, thus spurring the need for improvements. Several 
“triggers” could cause the need to explore improvements to the interchange.  When this occurs, a 
detailed interchange study will be required to select a preferred retrofit/reconstruction alternative. 
An Access Justification Report (AJR) and accompanying National Environmental Policy Act 
(NEPA) documentation will likely be required to obtain the Federal approvals to modify the 
interstate access for the improvements. Several retrofit/reconstruction options to improve the 
interchange should be considered as a part of this detailed study (considering items such as 
traffic volumes/patterns, bridge structure type/condition, and lane balance between Route 740 to 
the south and Clark Lane on the north).  Very high level evaluations show that Double Cross-
over Diamond (DCD) or Single Point Urban (SPUI) Interchanges could be viable conceptual 
alternatives at this location.   
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Traffic Operations 
 
2014 and 2034 traffic operations were evaluated by conducting capacity analysis of the roadways 
and intersections in the study area.  These analyses are based on many characteristics, including 
existing or forecasted traffic volumes, roadway and intersection geometry, and traffic control.  
Two different traffic evaluation packages (Synchro 7 and Sidra) were utilized in the analysis, 
capitalizing on the strengths of each software tool.   
 
The Highway Capacity Manual (HCM) provides the basis for all methodologies used in this 
analysis.  Synchro 7 is a software implementation of the HCM methodologies for traffic signals 
and stop controlled intersections. Synchro is recognized as the most widely-used tool in the 
traffic engineering field for analyzing and optimizing traffic flows at signalized intersections.  
Likewise Sidra implements these methodologies for roundabout analysis.   
 
Several Measures of Effectiveness (MOE) were used in this evaluation including LOS, volume 
to capacity ratio (v/c), and vehicular delay.  Operating conditions were graded in accordance 
with six levels of traffic service (Level A "Free Flow” to Level F "Fully Saturated") established 
by the HCM 2010.  Levels of service (LOS) are measures of traffic operations which consider 
speed, delay, traffic interruptions, safety, driver comfort, and convenience.  LOS C, which is 
normally used for design, represents a roadway with volumes ranging from 70% to 80% of its 
capacity.  LOS D is generally considered acceptable for peak periods in urban and suburban 
areas. 
 
For intersections, LOS is directly related to control delay.  At signalized intersections, the LOS 
criteria differ from those at unsignalized intersections primarily because different transportation 
facilities create different driver expectations.  The expectation is that a signalized intersection is 
designed to carry higher traffic volumes and, consequently, may experience greater delay than an 
unsignalized intersection.  Table 7 summarizes the LOS thresholds used in the analysis for 
intersections. 

Table 7:  Intersection Level of Service Thresholds 

Level of Service 
(LOS) 

Control Delay per Vehicle (seconds per vehicle) 
Signalized Intersections Unsignalized Intersections 

A ≤ 10 ≤ 10 

B > 10 – 20 > 10 – 15 

C > 20 – 35 > 15 – 25 

D > 35 – 55 > 25 – 35 

E > 55 – 80 > 35 – 50 

F > 80 > 50 

 
In addition to LOS, v/c ratios provide an important measure of intersection operations.  
Intersection movements can operate an acceptable LOS (D or better) yet still have unacceptably 
high v/c ratios.  In general, a v/c ratio of approximately 0.9 corresponds to occasional queuing 
and cycle failure, and a v/c ratio between 0.9 and 1.0 corresponds to frequent queuing and cycle 
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failure.  A v/c ratio greater than 1.0 results in general failure of the movement.  Therefore, v/c 
ratios were considered in addition to LOS and vehicular delay when evaluating an intersection’s 
operations.   

Year 2014 Build Traffic Conditions 

The intersections within the study area were evaluated in order to quantify the anticipated traffic 
operations within the study area upon opening of Battle High School (traffic volumes as shown 
in Exhibit 21).  Table 8 summarizes the forecasted operations for the Year 2014 Build 
conditions.  The reader is reminded that for efficiency’s sake, the summary tables presented in 
this report provide level of service results by approach and for the intersection as a whole at 
signalized, roundabouts and all-way stop controlled intersections.  At unsignalized intersections 
with side-street stop control, the level of service results are presented for the approach under stop 
control as well as for the critical left-turning movements/approach from the mainline.  This table 
shows that with the committed improvements along Clark Lane and Route Z in place all study 
intersections are expected to operate at acceptable conditions.  Committed improvements are 
described in detail in the “Committed Improvements” section and include: 

• Improving Clark Lane from Ballenger Lane to west of St. Charles Road, 

• Constructing a roundabout at St. Charles Road/ Clark Lane,  

• Constructing a roundabout at St. Charles Road/Lake of the Woods Road,  

• Reconstruction of the Route Z/I-70 overpass to three lanes, 

• Adding three foot shoulders to Route Z between I-70 and St. Charles Road, and  

• Constructing a roundabout at Route Z/St. Charles Road. 

Year 2034 Traffic Conditions 

The intersections within the study area were again evaluated in order to quantify the anticipated 
traffic operations within the study area for 2034 conditions (traffic volumes as shown in Exhibit 
22).  Table 9 provides the results of this analysis.   
 
This table shows that future capacity problems that are likely to be seen at the I-70/St. Charles 
Road/Lake of the Woods Road interchange as eastern Columbia continues to develop and when 
Route 740 eventually connects into this interchange.  The analysis shows that Clark Lane 
between the St. Charles Road/Clark Lane roundabout and the St. Charles Road/Lake of the 
Woods Road roundabout will ultimately need to be widened to 4 lanes.  Additionally, St. Charles 
Road between Clark Lane and the I-70 interchange will likely require widening to 6 lanes.  A 
detailed interchange study should be completed to determine the ultimate configuration of the I-
70/St. Charles Road/Lake of the Woods Road interchange.  This study should include St Charles 
Road from I-70 Drive Southeast to the roundabout at Clark Lane and Clark Lane from the 
roundabout at St. Charles Road to Lake of the Woods Road. 
 
Table 9 further shows that other study intersections will generally operate at acceptable 
conditions with the improvements recommended in this study.  
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Table 8: 2014 Forecasted Operating Conditions (Synchro/Sidra) 

Synchro 
Intersection/Movement 

School Arrival  
(7:15 – 8:15) 

School Dismissal  
(2:45 – 3:45) 

LOS Delay 
Max. 
V/C 
ICU 

LOS Delay 
Max. 
V/C 
ICU 

St. Charles Road at I-70 Drive Southeast (Side-Street Stop Control) 

Eastbound Left-Turn C 18.8 0.15 C 23.3 0.41 

Eastbound Right-Turn A 8.5 0.17 A 8.7 0.09 

Northbound Left-Turn A 0.0 0.17 A 0.0 0.18 

St. Charles Road at I-70 Eastbound Ramps (Traffic Signal) 

Eastbound Approach C 20.3 0.45 B 18.9 0.71 

Northbound Approach B 12.0 0.33 B 15.7 0.32 

Southbound Approach A 3.0 0.25 A 6.4 0.36 

Overall Intersection B 10.2 0.61 B 14.1 0.58 

St. Charles Road at I-70 Westbound Ramps (Traffic Signal) 

Westbound Approach C 20.3 0.47 B 15.0 0.37 

Northbound Approach B 14.8 0.75 A 6.3 0.39 

Southbound Approach A 6.4 0.53 A 6.5 0.33 

Overall Intersection B 11.1 0.61 A 7.3 0.58 

St. Charles Road at Clark Lane (Roundabout) 

Eastbound Approach   A 8.9 0.42 A 7.4 0.46 

Westbound Approach B 11.0 0.59 B 10.5 0.51 

Northbound Approach B 11.8 0.23 B 10.8 0.11 

Southbound Approach D 37.4 0.90 A 7.9 0.34 

Overall Intersection B 18.1 0.90 A 8.9 0.51 

St. Charles Road at Lake of the Woods Road (Roundabout) 

Eastbound Approach   A 5.4 0.17 A 7.2 0.55 

Westbound Approach B 10.6 0.61 B 10.6 0.22 

Southbound Approach A 7.5 0.41 A 8.6 0.27 

Overall Intersection A 8.5 0.61 A 8.2 0.55 

St. Charles Road at Battle Avenue (Traffic Signal) 

Eastbound Approach   A 9.6 0.72 A 7.3 0.20 

Westbound Approach B 14.2 0.29 B 11.7 0.39 

Southbound Approach B 15.2 0.06 A 5.3 0.47 

Overall Intersection B 10.6 42% A 7.2 36% 

St. Charles Road at Battle High School Drive (Side-Street Stop Control) 

Eastbound Approach   A 8.6 0.15 A 7.4 0.06 

Westbound Approach A 0.0 0.20 A 0.0 0.01 

Southbound Approach B 12.4 0.06 B 12.3 0.32 
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Table 8: 2014 Forecasted Operating Conditions (Synchro/Sidra) (Continued) 

 

St. Charles Road at Route Z (Roundabout) 
Eastbound Approach   A 8.4 0.12 A 8.1 0.28 

Northbound Approach B 10.7 0.29 A 8.6 0.15 

Southbound Approach B 12.2 0.49 B 10.6 0.08 

Overall Intersection B 11.1 0.49 A 8.7 0.28 

Route Z at I-70 Drive Southeast Road (Side-Street Stop Control) 

Eastbound Approach   B 14.6 0.11 B 13.6 0.12 

Westbound Approach B 11.5 0.06 B 11.7 0.05 

Northbound Approach A 0.4 0.01 A 0.3 0.01 

Southbound Approach A 0.2 0.00 A 0.7 0.02 

Route Z at I-70 Eastbound Ramps (Side-Street Stop Control) 

Eastbound Approach   C 17.6 0.54 B 14.0 0.38 

Southbound Approach A 0.7 0.01 A 0.5 0.01 

Route Z at I-70 Westbound Ramps (Side-Street Stop Control) 

Westbound Approach C 17.7 0.22 C 15.3 0.16 

Northbound Approach A 3.0 0.10 A 3.5 0.09 

Route Z at ABC Lane (Side-Street Stop Control) 

Eastbound Approach   B 12.1 0.05 B 10.7 0.05 

Westbound Approach C 24.8 0.37 B 12.7 0.11 

Northbound Approach A 2.3 0.07 A 0.3 0.00 

Southbound Approach A 0.4 0.01 A 0.9 0.02 

Route Z at Mexico Gravel Road (Side-Street Stop Control) 

Eastbound Approach   B 10.8 0.19 A 9.8 0.06 
Westbound Approach B 14.8 0.03 B 13.5 0.01 
Northbound Approach A 3.7 0.04 A 4.4 0.09 
Southbound Approach A 0.0 0.00 A 0.0 0.00 

Mexico Gravel Road at Lake of the Woods (Side-Street Stop Control) 

Westbound Approach A 2.7 0.05 A 1.7 0.02 
Northbound Approach B 12.9 0.15 B 13.1 0.33 
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Table 9: 2034 Forecasted Operating Conditions (Synchro/Sidra) 

Synchro 
Intersection/Movement 

Morning Peak Hour Afternoon Peak  Hour 

LOS Delay 
Max. 
V/C 
ICU 

LOS Delay 
Max. 
V/C 
ICU 

St. Charles Road at I-70 Drive Southeast (Traffic Signal)  

Eastbound Approach B 19.8 0.45 C 21.7 0.42 

Northbound Approach A 3.2 0.49 A 2.7 0.32 

Southbound Approach A 5.8 0.45 A 6.1 0.36 

Overall Intersection A 5.2 50% A 5.8 40% 

St. Charles Road at I-70 Eastbound Ramps (Traffic Signal) –  
NO IMPROVEMENTS AT THE EXISTING INTERCHANGE 

Eastbound Approach D 38.1 0.85 F 492.5 1.80 
Northbound Approach C 33.4 0.75 C 26.8 0.67 

Southbound Approach D 46.3 0.64 B 17.6 0.63 

Overall Intersection D 38.7 115% F 225.7 115% 

St. Charles Road at I-70 Westbound Ramps (Traffic Signal) –  
NO IMPROVEMENTS AT THE EXISTING INTERCHANGE 

Westbound Approach F 110.5 1.08 E 55.7 0.83 
Northbound Approach D 46.4 1.07 F 96.5 0.99 
Southbound Approach F 80.4 1.10 B 10.5 0.53 

Overall Intersection E 71.3 115% E 62.3 115% 

St. Charles Road at Battle Avenue (Traffic Signal) 

Eastbound Approach   C 31.8 0.87 C 34.8 0.88 

Westbound Approach D 43.6 0.89 D 40.2 0.88 

Northbound Approach D 47.9 0.86 C 27.0 0.53 

Southbound Approach B 15.8 0.57 C 30.0 0.85 

Overall Intersection D 33.3 0.69 C 33.5 0.71 

Route Z at I-70 Drive Southeast (Traffic Signal) 

Eastbound Approach   B 15.0 0.54 B 14.6 0.53 

Westbound Approach A 7.4 0.24 A 6.9 0.26 

Northbound Approach B 13.2 0.59 B 10.4 0.48 

Southbound Approach B 13.7 0.67 A 9.0 0.55 

Overall Intersection B 13.3 64% B 10.2 64% 

Route Z at I-70 Eastbound Ramps (Traffic Signal) 

Eastbound Approach C 29.2 0.90 C 24.3 0.84 

Northbound Approach C 23.4 0.73 C 28.5 0.78 

Southbound Approach B 15.7 0.52 B 17.6 0.54 

Overall Intersection C 23.8 92% C 23.9 79% 
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Table 9: 2034 Forecasted Operating Conditions (Synchro/Sidra) (Continued) 

Route Z at I-70 Westbound Ramps (Traffic Signal) 

Westbound Approach B 32.5 0.74 C 26.7 0.66 

Northbound Approach C 10.5 0.57 A 8.5 0.55 

Southbound Approach A 9.8 0.44 A 6.7 0.35 

Overall Intersection B 13.0 92% A 9.8 79% 

Route Z at Clark Lane Extension (Traffic Signal) 

Eastbound Approach   C 30.6 0.80 B 15.4 0.61 

Westbound Approach C 26.3 0.53 C 26.2 0.52 

Northbound Approach C 25.3 0.77 B 18.7 0.64 

Southbound Approach D 37.4 0.88 C 21.9 0.57 

Overall Intersection C 30.0 83% B 19.6 73% 

Segment F at Battle Avenue (Traffic Signal) 

Eastbound Approach A 5.2 0.26 A 7.8 0.10 
Westbound Approach A 6.1 0.13 A 6.6 0.10 
Northbound Approach A 5.4 0.14 A 3.4 0.18 
Southbound Approach A 6.1 0.25 A 3.2 0.09 

Overall Intersection A 5.7 39% A 4.0 34% 

Clark Avenue Extension at Battle Avenue (Traffic Signal) 

Eastbound Approach B 18.7 0.46 C 22.4 0.69 
Westbound Approach C 24.9 0.61 C 20.8 0.55 
Northbound Approach B 20.0 0.66 B 16.1 0.47 
Southbound Approach B 12.6 0.34 C 20.7 0.66 

Overall Intersection B 19.5 59% C 20.2 66% 

Clark Avenue Extension at Segment I (Traffic Signal) 

Eastbound Approach B 13.7 0.37 B 14.0 0.42 
Westbound Approach B 13.8 0.50 B 11.9 0.39 
Northbound Approach B 14.6 0.17 B 12.1 0.23 
Southbound Approach B 11.4 0.31 B 12.9 0.41 

Overall Intersection B 13.3 49% B 12.8 52% 

St. Charles Road at Clark Lane (Roundabout) 

Eastbound Approach   B 19.6 0.92 B 6.7 0.58 

Westbound Approach C 28.8 0.92 B 12.7 0.53 

Northbound Approach B 9.3 0.55 D 44.8 1.01 
Southbound Approach D 48.5 0.78 B 13.2 0.20 

Overall Intersection B 1936 0.92 C 25.8 1.01 

St. Charles Road at Lake of the Woods Road (Roundabout) 

Eastbound Approach   A 6.9 0.66 B 11.8 0.71 

Westbound Approach D 35.4 0.95 B 12.7 0.25 

Southbound Approach C 27.9 0.99 B 8.6 0.69 

Overall Intersection C 23.9 0.99 B 10.3 0.71 
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Table 9: 2034 Forecasted Operating Conditions (Synchro/Sidra) (Continued) 

St. Charles Road at Clark Avenue Extension (Roundabout) 

Eastbound Approach   B 11.6 0.58 B 12.1 0.64 

Westbound Approach B 12.7 0.61 C 15.1 0.68 

Southbound Approach B 9.4 0.55 B 8.5 0.65 

Overall Intersection B 10.8 0.61 B 11.0 0.68 

St. Charles Road at Segment G (Roundabout) 
Eastbound Approach   A 6.6 0.29 A 7.5 0.30 

Westbound Approach B 11.8 0.36 B 12.6 0.38 

Northbound Approach B 10.3 0.16 B 10.4 0.14 

Southbound Approach B 11.4 0.11 B 11.5 0.12 

Overall Intersection A 9.8 0.36 B 10.5 0.38 

St. Charles Road at Route Z (Roundabout) 

Eastbound Approach   B 12.1 0.60 B 9.2 0.27 

Northbound Approach B 9.7 0.66 B 9.5 0.66 

Southbound Approach C 20.0 0.70 B 14.0 0.38 

Overall Intersection B 13.2 0.70 B 10.4 0.66 

Route Z at Segment H (Roundabout) 

Westbound Approach C 24.6 0.11 D 28.2 0.43 

Northbound Approach A 0.0 0.28 A 0.0 0.36 

Southbound Approach A 8.7 0.37 A 9.0 0.20 

Route Z at Segment F (Side-Street Stop Control) 

Eastbound Approach B 14.6 0.10 C 16.0 0.09 

Northbound Approach A 8.2 0.15 A 8.0 0.19 

Route Z at Mexico Gravel Road (Side-Street Stop Control) 

Eastbound Approach   C 24.8 0.35 D 27.5 0.31 
Westbound Approach D 27.8 0.32 D 28.0 0.32 
Northbound Approach A 2.4 0.08 A 2.6 0.10 
Southbound Approach A 0.7 0.02 A 0.9 0.02 

Mexico Gravel Road at Lake of the Woods (Side-Street Stop Control) 

Eastbound Approach A 0.0 0.23 A 0.0 0.26 
Westbound Approach A 3.3 0.12 A 3.6 0.09 
Northbound Approach D 26.7 0.51 D 30.8 0.71 

Mexico Gravel Road at Battle Avenue (Side-Street Stop Control) 

Eastbound Approach A 0.0 0.10 A 0.0 0.13 
Westbound Approach A 8.0 0.13 A 8.1 0.10 
Northbound Approach C 15.9 0.28 B 13.8 0.18 

Segment F at Lake of the Woods (Side-Street Stop Control) 

Westbound Approach B 13.2 0.20 B 14.1 0.05 
Northbound Approach A 0.0 0.06 A 0.0 0.19 
Southbound Approach A 7.5 0.19 A 8.3 0.12 
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Driveway Access Management 
 
Good access management enhances the safety and efficiency of roadways by properly spacing 
interchanges, public road intersections, traffic signals, and driveways.  The Federal Highway 
Administration (FHWA) and Missouri Department of Transportation (MoDOT) have published a 
wealth of information for state and local governments to use to control access to highways, major 
arterials, and other roadways.  MoDOT’s Access Management Guidelines are provided in the 
Appendix.  Some basic tenants of good access management are listed below: 
 

• Access Spacing: increasing the distance between traffic signals improves the flow of 
traffic on major arterials, reduces congestion, and improves air quality for heavily 
traveled corridors 

• Driveway Spacing: fewer driveways spaced further apart allow for more orderly merging 
of traffic and presents fewer challenges to drivers.   

• Safe Turning Lanes: dedicated left- and right-turn, indirect left-turns and U-turns, and 
roundabouts keep through-traffic flowing.  Roundabouts represent an opportunity to 
reduce an intersection with many conflict points or a severe crash history (T-bone 
crashes) to one that operates with fewer conflict points and less severe crashes 
(sideswipes) if they occur. 

• Median Treatments: two-way left-turn (TWLTL) and non-traversable, raised medians are 
examples of some of the most effective means to regulate access and reduce crashes. 

• Right-of-Way Management: as it pertains to R/W reservation for future widening, good 
sight distance, access location, and other access-related issues. 

 
The best way to maximize the traffic capacity and safety of a road system, particularly arterials, 
is to carefully manage and minimize conflicting traffic movements.  These conflicting 
movements are most likely to occur at points of vehicular access which generate cross traffic and 
turning movements both onto and off of the roadway.  This applies not only to intersecting 
streets, but also to driveways leading to individual parcels of land.   
 
A well-planned access management program results in benefits to roadway capacity, congestion, 
and safety. In addition to the efficiency and safety of the roadway, its aesthetics can also be 
improved.  Access management involves the thoughtful planning and design of points of access 
to the public roadway system.  Failure to properly manage access can result in safety concerns 
and diminish the public’s investment in the roadway system.   
 
The implementation of access management requires a common set of standards for the 
development community to follow, and also a mechanism to implement these standards.  A 
suggested set of access management standards is provided below.   Uniform standards are 
intended to improve the safety, effectiveness, and efficiency of the road system. However, 
engineering judgment should be used in the application of the recommended dimensions, if 
warranted by specific traffic conditions. 
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Driveways Location/Design Standards  

A driveway should have adequate throat length to accommodate on-site storage of queued 
vehicles without interfering with street traffic.  Adequate sight distance should be provided for a 
passenger vehicle entering or exiting from a driveway.  In addition, a number of factors should 
be considered in determining the appropriate location of driveway access: 
 

• Characteristics of the proposed land use; 

• Existing traffic flow conditions and the future traffic demand anticipated on the 
development and the adjacent street system; 

• Location of the property; 

• Size of the property; 

• Orientation of structures on the site; 

• Number of driveways needed to accommodate anticipated traffic; 

• Number and location of driveways on existing adjacent and opposite properties; 

• Location and carrying capacity of intersections; 

• Proper geometric design of driveways; 

• Spacing between opposite and adjacent driveways;  

• Internal circulation between driveways;  

• Speed of traffic on the adjacent roadway; and 

• Pedestrians, cyclists, and other modes of transportation. 
 
After determining the appropriate location of a driveway, the following criteria should be applied 
to the design and configuration of the access: 
 

• Driveway access for commercial or multi-family developments should not be permitted 
for parking or loading areas that require backing maneuvers in a public street right-of-
way. 

• One curb cut should be allowed for access to single family and duplex residential tracts.   

• For corner tracts, access to residential tracts should be provided from the lesser (lowest 
classification) street.  The determination as to the lesser (or greater) street should be 
based on the functional street classification and traffic. 

• Driveways should not be permitted adjacent to mainline turn-lanes. 

• When a commercial or multi-family development abuts more than one public street, 
access to each abutting street may be allowed only if the following criteria are met: 

o It is demonstrated that additional access is required to adequately serve driveway 
volumes and would not be detrimental or unsafe to traffic operations on public 
streets; 

o The minimum requirements for corner clearance for commercial or multi-family 
driveways are met; and/or 

o The proposed access does not promote cut-through traffic.   
 
Access control is based upon the type of driveway and functional classification of the roadway 
on which access is requested.  Full access driveway spacing should be measured from the 
centerline of the proposed driveway pavement to the centerline of the nearest driveway (either 
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the same side or opposite side of the street).  Right-in right-out access driveway spacing should 
be measured from the centerline of the proposed driveway pavement to the centerline of the 
nearest driveway on the same side of the street. 
 

• Full access driveways on arterial roadways should be spaced at least 330 feet apart 

• Right-in right-out driveways on arterial roadways should be spaced at least 165 feet apart 

• Full access driveways on collector roadways should be spaced at least 220 feet apart 

• Right-in right-out driveways on collector roadways should be spaced at least 110 feet 
apart 

Corner Clearance 

Corner clearance for driveway access should meet or exceed the minimum driveway spacing 
requirements for that roadway (see section above).  When minimum spacing requirements cannot 
be met due to lack of frontage, all means should be undertaken to provide shared access drives or 
cross access easements 

Shared or Cross Access 

A joint private access easement should be considered between adjacent lots fronting on arterial 
and collector streets in order to minimize the total number of access points along those streets 
and to facilitate traffic flow between lots. Private cross-access easements should be considered 
across any lot fronting on an arterial or collector street in order to minimize the number of access 
points and facilitate access between and across individual lots.   
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Cost Estimate Methodology 
 
The methodology used to develop the cost estimates of the planned roadway segment 
improvements includes the cost of right-of-way, acquisition, easements, construction, 
engineering, inspection and administration, and contingency.  Cost estimates were not based on 
actual project design quantities because there are no detailed construction plans, geotechnical 
studies, or surveys available for these roadways.  Rather, a standard cost per linear foot was used 
to estimate the total construction cost.   
 
The proposed roadway network was grouped into functional classification based on connectivity 
and forecasted ADT, and using the Boone County and City of Columbia roadway standards.  The 
following three functional classifications make up the future roadways and changes in the study 
area. 

• Minor Arterial 

• Commercial/Major Collector 

• Neighborhood/Minor Collector 
 

The functional classifications were compared to the pavement widths from Boone County and 
typical sections from the City of Columbia, shown in Appendices A and B.  Based on the 
pavement widths and typical sections, per lineal foot prices were developed for each.  The per 
lineal foot price for each functional classification includes all elements of the typical section, 
including: 

• Grading,  

• Aggregate base,  

• Pavement,  

• Shoulders,  

• Curb and gutter,  

• Drainage, 

• Signing, and  

• Striping. 
 
The lineal foot price was applied to each of the segment lengths to develop the base cost of the 
roadway segments.  
 
Right-of-way acreage was calculated based on the typical sections for the functional 
classification and $7,500 per acre, which is a rough standard used. Easement acreage was also 
calculated based on the typical sections of the functional classification and estimated at $5,000 
per acre and 20 foot easement width along the corridor.  Additional line item costs were added to 
the total project cost for major drainage culverts and bridges and overpasses.  These additional 
costs were based on field observations and aerial photography, no survey was done as a part of 
this planning level cost estimate. 
 
Additionally, a 15% general contingency was added to the total of the roadway segments; 15% 
was added for Engineering, Surveying, and Permitting; and 9% was added Construction 



Transportation Plan – Northeast Boone County 

Boone County, Missouri 

 

Crawford, Bunte, Brammeier  Page 63 

 

Inspection and Administration - all of which are consistent with mid-Missouri estimates.  These 
percentages allowed for conceptual estimates but should be detailed at the time the project is 
programmed. 
 
Several of the study intersections will most likely require traffic signal control to offer sufficient 
capacity and acceptable traffic operations.  These signals, listed below, were not included in the 
segment cost estimates because it was more efficient to summarize them together and put as a 
per unit cost for the signals.  Only the signals specifically listed below were included in the total 
project cost.  The rough unit cost of $200,000 to $275,000 per signal was used to offer a 
conservative estimate for construction.  An additional ten percent was added for design fees.   
 

• Clark Lane/Battle Avenue 

• Clark Lane and Segment I/G 

• Clark Lane and Route Z 

• Battle Avenue and Spartan Drive 

• Battle Avenue and Segment F  
 
An estimate of probable cost for all of the improvements shown in this plan (including 
engineering fees and administration costs) is on the order of $35,400,000 to $39,200,000 in 2014 
dollars ($63,800,000 to $70,600,000 in 2034 dollars).    Table 10 provides a breakdown for these 
costs. 

Table 10: Total Cost Estimates 

 2014 2034 

Segment A Cost Range $2.5 - $2.7 million $4.5 - $4.9 million 

Segment B Cost Range $2.0 - $2.2 million $3.6 - $3.9 million 

Segment C Cost Range $2.8 - $3.1 million $5.1 - $5.7 million 

Segment D Cost Range $9.2 - $10.1 million $16.5 - $18.2 million 

Segment E Cost Range $4.7 - $5.2 million $8.5 - $9.3 million 

Segment F Cost Range $4.1 - $4.5 million $7.3 - $8.0 million 

Segment F’ Cost Range $4.0 - $4.4 million $7.3 - $8.0 million 

Segment G Cost Range $1.8 - $2.0 million $3.3 - $3.6 million 

Segment H Cost Range $1.1 - $1.2 million $1.9 - $2.1 million 

Segment I Cost Range $0.7 - $0.8 million $1.3 - $1.4 million 

Segment I’ Cost Range $1.4 - $1.5 million $2.5 - $2.8 million 

Signals  $1.1 - $1.5 million $2.0 - $2.7 million 

Total $35.4 - $39.2 million $63.8 – $70.6 million 
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Trip Generation Fees 
 
Boone County does not currently have a revenue stream to make the necessary transportation 
improvements needed to support the potential development in this subarea of the county. As 
such, Boone County is seeking to adopt a methodology to assess trip generation fees in order to 
generate a revenue stream that would be used to provide appropriate transportation facilities 
needed to accommodate future growth. This will help to ensure that the County’s roadway 
system is constructed to a standard that can provide safe and efficient service to residents, 
visitors, and businesses in this part of Boone County as its character evolves from a rural to 
suburban character.   
 
The trip generation fee framework described in this section is intended to ensure that new 
development’s share of the cost of capacity per unit of development and the associated road 
improvements necessitated by such development are attributed to the development.  Such costs 
shall be determined and assigned in a manner that: 

• Is reasonably related to impacts caused by the development,   

• Is roughly proportional to the impacts caused by the development, and 

• Is applicable regardless of the jurisdiction in which the development occurs. 
 

Collection of these fees does not preclude Boone County or the City of Columbia from applying 
for federal or state grants for transportation improvements in the future. 
 
This report has discussed the amount of growth associated with the study area and the anticipated 
roadway improvements needed to accommodate the forecasted traffic associated with this 
growth.  This section describes a methodology to apply a trip generation fee for the planned 
development in the study area.  These fees are broken into three categories: residential (costs 
based per dwelling unit), educational (cost based per student), and commercial land uses (costs 
based on square footage of development).   

Examples of Trip Generation Fees  

Camden County  

Trip impact fees are not uncommon in Missouri.  As one example, Camden County charges 
Road Development Fees in the areas near the Lake of the Ozarks in order to distribute the cost of 
road maintenance among developers.  Camden County developed their fee structure based on 
anticipated maintenance requirements to their roadways as a direct result of ongoing 
development in the lake area.  The road development charges are not intended to replace the 
need for developers to construct the off-site improvements needed for the safe and efficient 
traffic flow to their development.  Rather, the purpose of these charges is to off-set the cost of 
additional roadway maintenance due to wear and tear on the County’s roadways as a direct result 
of construction activities. Prior to implementation of Road Development Fees, Camden County 
had implemented a road bonding procedure. This meant that the developer would put up a bond 
to cover any damage to the roadway caused by construction activities. However, many 
disagreements occurred between the developers and the County as to what damage actually 
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occurred and who was responsible.  Problems with the road bonding program was the impetus 
for Camden County’s Road Development Fees.  
 
In order to implement the road development charges, Camden County created sub-district service 
areas based on geography and existing road structure to allow a fair allocation of the funds. 
Camden County developed their fee schedule by estimating that roughly 10 percent of the 
County’s 225 miles of asphalt road would need repair each year at an estimated cost of 
$1,125,000. The County further estimated that 800 new units would be constructed in Camden 
County each year, resulting in an average recovery cost per unit at $1,406.25. The County further 
considered the fact that smaller units would require less construction traffic and lighter loads. 
Thus, the County’s fees range between $700 for smaller units to $2,500 for larger units.  

St. Louis County  

As another example, St. Louis County imposes traffic generation assessments on new 
developments to finance the costs of roadway improvements that are necessary to relieve the 
impact of new development traffic.  Traffic generation assessments are used for infrastructure 
road improvements and may include lane widening, geometric improvements, traffic signal 
facilities, bridges, overlays, purchase of off-site right-of-way, on County and State roads.  Within 
a road trust fund area, the traffic generation assessment is computed for a development as part of 
the road improvement requirements established by a site specific zoning ordinance approved by 
the St. Louis County Council.  The ordinance for the development may or may not describe in 
detail what roadway improvements are to be accomplished with the traffic generation 
assessment. The traffic generation assessment is calculated by a dollar amount per measurable 
unit, typically per parking/loading space. The number of parking/loading spaces is determined 
from the St. Louis County zoning ordinance.  Credit is given for road improvements to County 
and State roads.  Right-of-way dedication requirements along State and County roads are not 
credited towards the developer's traffic generation assessment except where right-of-way 
widening requirements of an existing public roadway exceed a width of twenty feet.  In cases 
where excessive right-of-way widening is required, the developer is given credit commensurate 
with the market value of the property prior to development. In addition, credit is given for 
interior road improvements which exceed collector road requirements of a sixty foot right-of-
way and thirty-nine foot pavement. The cost of allowable portions of the improvements is 
credited towards the developer's traffic generation assessment. Current rates are available on the 
St. Louis County website3 

Methodology 

The CATSO model forecasts land use changes from the existing year to 2030.  Anticipated 
residential development  includes  the addition of approximately  2,800 new residential dwelling 
units (2,000 single family units and 800 multi-family units) with about 21,150 associated new 
daily trips (17,000 trips attributed to single family units and 4,150 trips associated with multi-
family units).  In addition, new retail, non-retail, office, industrial and manufacturing, 
warehouse/storage and institutional/educational uses are anticipated, resulting in an estimated 
1,900 new jobs and 600 students.  These non-residential uses would generate on the order of 

                                                 
3 http://www.stlouisco.com/Portals/8/docs/Document Library/highways/Design_Criteria/sec75_10.pdf 
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8,925 new trips.   Because Battle High School has already been approved and is currently under 
construction it would not be appropriate to include these trips in calculating future trip impacts.  
Therefore, these calculations have removed the trips specific to Battle High School. As 
previously stated, Battle High School is anticipated to have 1,600 students and 175 faculty/staff 
when it is open to all grades in 2014 and 1,850 students and 200 staff/faculty by 2034.  After 
deducting the Battle High School trips, the residential trips are associated with 70.3% of the total 
forecasted trips and the non-residential with 29.7%.   
 
The total 2014 transportation costs from Table 10 were used to calculate the cost per unit.  Three 
segments were removed from this cost calculation: 

• $9.6 million dollars was removed for the cost of Segment D (the proposed Extension of 
Battle Avenue south of Clark including the Olivet/Battle Avenue Overpass) since Boone 
County or the City of Columbia would likely look for other sources to fund this 
improvement.   

• $1.9 million dollars was removed for the cost of Segment G. This will be a privately 
funded road built as a condition of the development of the land adjacent to the roadway.   

• $1.1 million dollars was removed for the cost of Segment H.  This will be a privately 
funded road built as a condition of the development of the land adjacent to the roadway 

 
The total 2012 roadway improvement costs ranges were averaged to $24.7 million for this study 
area.  Table 11 shows the estimated transportation improvements associated for the different 
land uses based on the percentage of total trips from the CATSO model.  

Table 11:  Estimated Cost of New Roadways per Land Use (2014 Dollars) 

 
Total Cost per Land Use 

Residential (Single Family Unit) $13,950,000 

Residential (Multi-Family Unit) $3,400,000 

Retail $2,050,000 

Non-Retail $2,875,000 

Office $1,150,000 

Industrial-Manufacturing $325,000 

Warehouse-Storage $205,000 

Institutional-Elementary School $715,000 

Total Cost $24,670,000 

Residential Land Uses 

The residential units consisted of 70.3% of the total trips in the CATSO model (56.5% from the 
single family units and 13.8% from the multi-family units).  Assuming that the residential units 
should help pay for 70.3% of the total roadway improvements, the cost for all the residential land 
uses is $17,350,000 as shown in Table 11.  There are anticipated to be 2,800 new residential 
dwelling units in the study area (2,000 single family units and 800 multi-family units).  Dividing 
the total roadway cost for the residential land uses by the total forecasted dwelling units, the cost 
per single family dwelling unit is $6,975 and the cost per multi-family dwelling unit is $4,250.   
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Non-Residential Land Uses 

The non-residential land uses forecasted for future development in this area include: 

• Retail 

• Non-Retail 

• Office 

• Industrial/Manufacturing 

• Warehousing/Storage 

• Institutional-Elementary School 
 
As shown in Table 12, the total non-residential trips were broken down as a percentage of the 
total trips. 

Table 12: Non-Residential Trips 

 
Future New Trips 

Percent of New Non-
Residential Trips 

Retail  2,500  28.0% 

Non-Retail  3,500  39.2% 

Office  1,400  15.7% 

Industrial-Manufacturing  400  4.5% 

Warehouse-Storage  250  2.8% 

Institutional-Elementary School  875  9.8% 

 
The total number of employees per non-residential land use was also taken from the CATSO 
model.  Using the total employees per land-use, the traffic was forecasted based upon 
information provided in the “Trip Generation Manual”, Eighth Edition, published by the Institute 
of Transportation Engineers (ITE).  This manual, which is a standard resource for transportation 
engineers, is based on a compilation of nationwide studies documenting the characteristics of 
various land uses.  The number of total employees was used to estimate the total trips and then 
checked using the square footage rates to estimate the total square feet per land use in the study 
area, as shown in Table 13.  

Table 13: Trip Generation per ITE Trip Generation Manual 

Land Use 

CATSO 
Forecasted 
Employees 
/Students 

ITE 
Code 

Estimated 
Square 
Footage 

ITE Trip Rate 
(Trips per 1000 

square feet) 

Anticipated 
Daily Trips 

Retail 100 820 58,000 42.94 2,500 

Non Retail - Gen Office 1000 710 316,500 11.01 3,500 

Office 450 710 126,600 11.01 1,400 

Industrial/Manufacturing 150 140 105,000 3.82 400 

Warehousing 60 150 70,000 3.56 250 

Elementary School 600    875 
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Total Cost per Unit  

The cost per square feet was calculated by dividing the total cost per land use, shown in Table 
11, by the estimated square footage per land use shown in Table 13.  Table 14 shows the square 
footage cost for the non-residential land uses and the cost per residential dwelling unit. 

Table 14: Total Cost per Unit for the Land Uses in the Study Area  

Land Use ITE Code Cost Per Unit 

Residential (Single Family)  $6,975.00 (per dwelling unit) 

Residential (Multi-Family)  $4,250.00 (per dwelling unit) 

Retail 820 $35.34 / sq ft 

Non Retail - Gen Office 710 $9.08 / sq ft 

Office 710 $9.08 / sq ft 

Industrial/Manufacturing 140 $3.10 / sq ft 

Warehousing 150 $2.93 / sq ft 

Elementary School  $1,191.67 /student 

 
The cost schedule shown in Table 14 assumes 2014 estimated construction costs.  It is 
recommended that the fees be indexed to the cost of living to account for inflation.  For any land-
uses proposed that do not fall into one of the listed land uses in Table 14, a traffic study showing 
the number of trips associated with the development, roadway improvements needed to 
accommodate the development, and traffic impacts should be completed to estimate the cost per 
square foot. 
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Subdivision Studies 
 

Two specific recently proposed developments, the Somerset Village and North Battleground 
subdivisions, were evaluated to determine if the proposed site plans provide an appropriate 
internal roadway network considering future developments.  This assessment reviewed the 
anticipated ADT volumes within the developments and compared these volumes against the 
County’s functional classification thresholds.  Additionally, an evaluation of the impact of the 
stub roads that would connect to adjoining properties was considered.  Special attention was 
given to determine which roads will become collector roadways by volume and function and 
where classification changes should occur. 
 
According to the County’s Roadway Classification Standards, shown in Table 2, a Local Road 
can accommodate up to 750 vpd and a Collector Road can accommodate between 750 and 2,500 
vpd.  Roadways with an estimated ADT over 2,500 vpd are classified as Arterial Roads. 

Somerset Village  

Somerset Village Only 

The proposed Somerset Village development is located primarily north and west of the St. 
Charles Road and Battle Avenue intersection.  Exhibit 23 identifies the general location of the 
proposed development site relative to the surrounding area and proposed site plan.  Based on the 
current site plan, access to the site is proposed via four new streets on Battle Avenue.  Several 
driveways off Battle Avenue are also depicted on the site plan to provide access to the proposed 
commercial uses on Battle Avenue north of St. Charles Road, in additional to proposed 
driveways on St. Charles Road both east and west of Battle Avenue.  Four stub streets are also 
depicted on the site plan to provide access to the vacant parcels north and west of the site. 
 
Based on the current site plan at the time of this study, the Somerset Village development would 
consist of approximately 230 single-family homes, 36 condos, 135 apartments, and a mix of 
retail uses.  Based on data provided in the ITE Trip Generation Manual, the average daily traffic 
generated by the proposed Somerset Village development would be approximately 9,145 trips 
per day.  Although it is acknowledged that some of this traffic would be pass-by in nature and 
would not add additional traffic to the adjacent roadways, it would create additional turning 
movements at the access drives and streets.  As depicted in Table 15, the proposed Somerset 
Village development would be expected to generate approximately 510 trips during the morning 
peak hour and 905 trips during the evening peak hour. 
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Table 15: Somerset Village Development Site Generated Traffic 

Land Use 
Size/ 
Qty 

ADT 
Weekday AM Peak Hour  Weekday PM Peak Hour 

In Out Total In Out Total 

Somerset Village 

Single-Family 230 Homes 2,235 45 130 175 140 80 220 

Townhome/Condo 36 Units 265 5 20 25 15 10 25 

Apartments 
(3 outlots) 

135 Units 940 15 55 70 60 30 90 

General Retail 45,000 ft2 1,930 25 20 45 80 90 170 

Sit-Down 
Restaurants (2) 

7,500 ft2 955 15 15 30 50 30 80 

Drive-In Bank 3,500 ft2 865 25 20 45 80 80 160 

Gas Station 2,400 ft2 1,955 60 60 120 80 80 160 

Total Trips 9,145 190 320 510 505 400 905 

 
Exhibit 23 depicts the ADT estimates on the subdivision streets for the residential component 
only of the Somerset Village development, since the retail uses are currently depicted with direct 
access onto Battle Avenue and St. Charles Road via separate driveways.  The segments of 
roadway that exceed the 750 vpd are highlighted in green in the exhibit and would meet the 
County’s Collector Roadway classification.   
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Somerset Village and West Creek Tract 

A review of the future stub street to the West Creek Tract was also considered to evaluate the 
impact this connection would have on the estimated ADT’s within the Somerset Village 
development. 
 
Based on discussions with County staff, it is estimated that a subdivision with approximately 100 
homes could be developed on the West Creek Tract.  The two points of access to the West Creek 
Tract were assumed to be via the Somerset Village stub street and the existing stub street to 
Breezewood.  As such, it is estimated that approximately 67% of the West Creek Tract trips (670 
ADT) would utilize the Somerset Village connection with the remaining 33% of the West Creek 
Tract trips (330 ADT) utilizing the Breezewood connection.  Exhibit 24 depicts the ADT 
estimates on the streets within Somerset Village assuming the development of the West Creek 
Tract.  Again, the segments of roadway within Somerset Village that exceed the 750 vpd are 
highlighted in green in the exhibit and would meet the County’s Collector Roadway 
classification.  With both Somerset Village and the West Creek Tract, a Collector Road would be 
required all the way through the Somerset Village development. 

Somerset Village, West Creek Tract and Merideth Tract 

A review of the future stub street to the Merideth Tract in addition to the West Creek Tract was 
also considered to evaluate the impact that both of these connections would have on the 
estimated ADT’s within the Somerset Village development. 
 
Based on discussions with County staff, it is estimated that a subdivision with approximately 180 
homes could be developed on the Merideth Tract.  The three points of access to the West Creek 
Tract were assumed to be via the Somerset Village stub streets.  As such, it is estimated that 
approximately 80% of the Merideth Tract trips (1,440 ADT) would utilize the main southern 
connection with the remaining 20% split (360 ADT) split between the two northern stub streets.  
Additionally, with the extension of a main roadway through the Merideth Tract to the West 
Creek Tract, it is estimated that approximately 70% of the West Creek Tract trips (700 ADT) 
would utilize this new roadway with the remaining 30% (300 ADT) utilizing the southern 
Somerset Village connection.  Exhibit 25 depicts the ADT estimates on the streets within 
Somerset Village assuming the development of the West Creek and Merideth Tracts.  Again, the 
segments of roadway within Somerset Village that exceed the 750 vpd are highlighted in green 
in the exhibit and would meet the County’s Collector Roadway classification.  The initial entry 
off Battle Avenue would exceed the 2,500 vpd (highlighted in yellow) and would meet the 
County’s Arterial Roadway classification. 
 
With the development of the West Creek and Merideth Tracts, a collector road would be required 
all the way through the Somerset Village/Merideth Tract development.  The alignment of this 
collector road is of great importance to the overall transportation plan.  As discussed in the Battle 
Avenue Extension section, it would be desirable to realign this collector road such that it ties into 
Battle Avenue opposite of Spartan Drive to allow for the future signalization of this intersection. 
In response to this suggestion, the Somerset Village developers have submitted a revised site 
plan showing the connection of the proposed collector road to Battle Avenue opposite of Spartan 
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Drive (Exhibit 26).  To the west, this collector road should be aligned such that it would connect 
to a future Segment F running along the north property line of the Merideth Tract between Lake 
of the Woods Road and Battle Avenue.  In the event that a through connection of Segment F is 
not able to be created along the north property line of the Merideth Tract, this collector roadway 
could become the future Segment F.   
 
As discussed in the “Segment F” section, the proposed alignment of Segment F, west of Battle 
Avenue, is located along the north Somerset Village and Merideth Tract property lines.  As such, 
the Somerset Village Subdivision should dedicate one-half of the right-of-way to create a 
corridor for the future construction of Segment F.  Existing county ordinances require that a 
developer construct a roadway if they are required to dedicate right-of-way for that roadway.  
Since the developers of Somerset Village would not be able to construct the road as required by 
county ordinance (because only one-half of the right-of-way would be dedicated) we recommend 
that an exception should be given to Somerset Subdivision developers such that they would be 
able to dedicate one-half of the right-of-way for Segment F but would not be required to 
construct the road.  Funds from the proposed trip generation fees could be used to construct 
Segment F once the full width of right-of-way has been dedicated. 
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Somerset Village – Access Management Considerations 

The Somerset Village collector road shown on the revised site plan intersects Battle Avenue at 
Spartan Drive (Battle High School) will be the primary point of access for the Somerset Village 
subdivision.  This collector road is anticipated to carry approximately 1,255 vehicles per day, 
only accounting for trips from the Somerset Village subdivision.  However, the road should be 
planned and constructed to provide primary access between Battle Avenue and the Merideth and 
West Creek Tracts when they develop in the future as well.  When all three developments are 
built out, it is estimated that this road will carry approximately 3,600 vehicles per day.  In order 
to better facilitate future traffic, the Somerset developers have relocated the main access road to 
tie into Battle Avenue across from Spartan Drive (Battle High School).  This realignment will 
allow for the intersection to be signalized in the future when warranted. Ideally, dedicated left-
turn lanes should be provided for all approaches to the Battle Avenue/Spartan Drive/Somerset 
Collector Road intersection. 
 
The size of this development warrants additional access points, which will also be needed to 
provide for the two emergency responder access/evacuation routes that are required for all 
subdivisions.  As such, it is desirable to provide additional access to Battle Avenue (via side 
street stop-controlled intersections) at two locations:  1) between Spartan Drive and Segment F 
(across from the easement that has been provided for access to the future park and Elementary 
School), and between Spartan Drive and St. Charles Road (approximately midway between 
Spartan Drive and St. Charles Road).  While the revised site plan shows these additional 
connections, we recommend that the north connection be moved approximately 100 to 150 feet 
to the south to connect to Battle Avenue across from the easement that has been provided for 
access to the future park and Elementary School. A cursory review of the estimated turning 
movements at these intersections found that auxiliary turn lanes would likely be necessary to 
accommodate the future traffic volumes.  Additionally, it may be desirable to provide access to 
the Somerset Village subdivision from future segment F.  This access could possibly be provided 
via cross-access to the Merideth Tract or via the extension of one of the cul-de-sacs within the 
Somerset Village Subdivision to Segment F.   

 
Although not depicted in the revised site pan for the Somerset Village development, additional 
access would likely be requested for the proposed commercial lots near the intersection of Battle 
Avenue and St. Charles Road.  As discussed in the “Driveway Access Management” section, 
driveway access control is based upon the type of driveway and functional classification of the 
roadway on which access is requested.  Full access driveways on arterial roadways should be 
spaced at least 330 feet apart.  Right-in right-out driveways on arterial roadways should be 
spaced at least 165 feet apart.  Corner clearance for driveway access should meet or exceed the 
minimum driveway spacing requirements for that roadway.  When minimum spacing 
requirements cannot be met due to lack of frontage, all means should be undertaken to provide 
shared access drives or cross access easements 
 
Based on the revised site plan, there is approximately 850 feet between St. Charles Road and the 
first roadway serving the Somerset Village development shown on the plans.  As such, there may 
be sufficient distance for an additional full access driveway on Battle Avenue between this 
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southern roadway and St. Charles Drive to serve the retail portion of the development.  However, 
it is likely this access would require separate left-turn lanes on Battle Avenue.  As this planning 
process does not represent a detailed traffic study, it is recommended that a detailed traffic 
evaluation of the access drives for the Somerset Village be completed to more completely 
address the development and its specific impact.  This traffic study should consider the queues 
from the adjacent traffic signals at St. Charles Road and at Spartan Drive (in the future) to 
determine if additional full access on Battle Avenue can be accommodated between St. Charles 
Road and Spartan Drive. 
 
Likewise, it is anticipated that the developer would request access to the commercial lots directly 
off St. Charles Road.  As discussed previously, it is recommended that any full access drives be a 
minimum of 330 feet from Battle Avenue and may need to be further away depending on the 
estimated queues from the signal at St. Charles Road and Battle Avenue.  This detailed 
evaluation would also be part of a future traffic study of the Somerset Village development. 
 
As discussed previously, Somerset Village development will generate approximately 9,145 trips 
per day.  Although it is acknowledged that some of this traffic would be pass-by in nature and 
would not add additional traffic to the adjacent roadways, it would create additional turning 
movements at the access drives and streets.   As such, this development should be subject to 
local traffic trip generation fees to mitigate their impact to local roadways.   

North Battleground 

North Battleground Only 

The proposed North Battleground development is located on the north side of St. Charles Road 
approximately one half mile west of Route Z.  Exhibit 4 identifies the general location of the 
proposed development site relative to the surrounding area.  Initially, access to the site is 
proposed via two curb cuts on St. Charles Road.  One stub street to the vacant parcel west of the 
site and two stub streets to the vacant parcels east of the site are also planned in order to provide 
connectivity to the adjoining properties. 

 

The North Battleground development would consist of approximately 92 single-family homes.  
Based on data provided in the Trip Generation Manual, 8th Edition, published by the Institute of 
Transportation Engineers (ITE), the average daily traffic generated by a single-family home is 
approximately 10 trips per day per home.  As such, the North Battleground development would 
generate approximately 920 trips per day (460 in and 460 out). 
 
Assuming access is only provided off St. Charles Road, the ADT on Traveller Drive just north of 
Manassas Drive would be 460 vpd.  Assuming approximately 20% of these trips utilize 
Manassas Drive to access St. Charles Road and the remaining 80% utilize Traveller Drive to 
access St. Charles Road. The ADT on Traveller Drive at St. Charles Road would be 600 vpd 
while the ADT on Manassas Drive at St. Charles Road would be 320 vpd.  Given that the 
estimated volumes on the roadways within the North Battleground development are all estimated 
to be less than 750 vpd, the roadways within the development would all be classified as Local 
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Roads.  The average ADTs estimated within the North Battleground development are shown in 
Exhibit 27. 
 
A cursory review of the estimated turning movements at the intersections of Traveller Drive and 
Manassas Drive with St. Charles Road, found that auxiliary turn lanes would not be necessary to 
accommodate the North Battleground development.  However, the subdivision will contribute 
nearly 920 new trips on the local roadway system and should be subject to local trip generation 
fees to mitigate their impact to local roadways.  Additionally, two access routes for all homes 
within the subdivision will be required to provide for emergency responder access/evacuation.  
Any of the future stub streets would allow for this second access to the homes in the northern 
half of the subdivision, north of the Traveller Drive and Manassas Drive intersection at such time 
as the adjoining properties are developed. 
 
It should be noted that a future Segment H and Segment G would tie into St. Charles Road near 
the Traveller Drive intersection. It would be appropriate to construct a roundabout to 
accommodate the intersection of St. Charles Road, Segment H, Segment G, and Traveller Drive. 
 
As discussed in the “Segment F” section, the proposed alignment of Segment F, east of Battle 
Avenue, is located largely along existing property lines.  The north property line of the North 
Battleground subdivision lies along the proposed Segment F alignment.  As such, the North 
Battleground Subdivision should dedicate one-half of the right-of-way to create a corridor for the 
future construction of Segment F.  Also, as stated in the Segment F section, existing county 
ordinances require that a developer construct a roadway if they are required to dedicate right-of-
way for that roadway.  Since the developers of North Battleground Subdivision would not be 
able to construct the road as required by county ordinance (because only one-half of the right-of-
way would be dedicated) we recommend that an exception be given to North Battleground 
Subdivision developers so they would be able to dedicate one-half of the right-of-way for 
Segment F but would not be required to construct the road.  Funds from the proposed trip 
generation fees could be used to construct Segment F once the full width of right-of-way has 
been dedicated. 

North Battleground Stub Streets to Adjacent Parcels 

A review of the future stub streets was also considered to evaluate whether these connections 
would change the estimated ADT’s within the North Battleground development.  If the vacant 
tract to the west of North Battleground develops, it would be desirable to create a connection to 
the existing northern stub on North Slick Rock Road so that a majority of these homes could 
utilize North Slick Rock Road to access St. Charles Road (with the homes within North 
Battleground continuing to use Traveller Drive and Manassas Drive).  However, we understand 
that it may be difficult to make this connection due to a drainage draw north of the existing 
development along North Slick Rock Road.  Ideally, the development of the vacant tract to the 
west of North Battleground would not increase the ADT on the roadways within North 
Battleground.  However, it is possible that for a short period some homes from the vacant tract to 
the west of North Battleground could use Traveller Drive and Manassas Drive to access St. 
Charles Road.  Ultimately, however, this tract would have access via Segment F to access either 
Battle Avenue or Route Z.  Therefore while traffic volumes in the North Battleground 
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subdivision could be elevated from trips from the vacant tract to the west, in the long term it is 
unlikely that the roads within the North Battleground development would exceed local road 
classification.  If the vacant tracts to the east of North Battleground develop, a majority of these 
homes would utilize their internal subdivision streets to access St. Charles Road rather than 
going through North Battleground.  Likewise, the homes within North Battleground are expected 
to continue to use Traveller Drive and Manassas Drive to access St. Charles Road.  As such, the 
development of the vacant tracts to the east of North Battleground is not expected to increase the 
ADT on the roadways within North Battleground. 
 
It is anticipated that any vacant tracts north of North Battleground would have access to Route Z 
or Battle Avenue via “Segment F” and would not utilize the Local Roads within North 
Battleground.  As such, it is unlikely that under any scenario that the roads within the North 
Battleground development would exceed Local Road status. 
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Summary  
 

Northeast Boone County has come under increased development pressures.  As a result Boone 
County, the City of Columbia, the Columbia Area Transportation Study Organization (CATSO), 
and Missouri Department of Transportation (MoDOT) partnered together to create a 
transportation plan for this subarea.  This Transportation Plan considers all roadway 
improvements needed in the subarea or leading to the subarea so that they can be properly 
planned when developments are brought to the County.  The subarea transportation plan ensures 
that the entire transportation network is cohesive and provides good connectivity.  Exhibit 28 
shows the Northeast Boone County Transportation Master Plan as recommended in this report.   

 

Table 14 shows the cost per square foot of non-residential development and cost per residential 
dwelling unit for future developments.  These costs are calculated using the future land uses 
identified in the comprehensive plan for the area and estimated by the weighted average they 
have on the roadway network.  These unit costs are intended to provide a guideline to Boone 
County to use for a trip generation fee for future developments in the area.  It is not intended that 
all future development pay for the entirety of the network, but a portion of the cost to ensure that 
the facilities built don’t preclude other future development or land uses. 
 
This Transportation Plan is intended to be used as a guide for transportation improvements and 
meant to be a living document.  It is a document intended to be used as a regulatory tool and 
periodically reviewed and updated as development occurs and transportation improvements and 
funding changes.  This plan should be reviewed, and amended if necessary, on a cycle of every 
five years at minimum. 



Exhibit 28: Recommended Study Area Roadway Master Plan
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