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1 Introduction 
The objective of this report is to provide the necessary background for justifying 
proposed improvements to the service interchange of Interstate 35/Interstate 80 
(I-35/I-80) at Iowa Highway 141 (IA 141) and adding a new service interchange at NW 
100th Street in Polk County, Iowa.  Additionally, the alternatives studied include adding 
new service interchange ramps at Meredith Drive as part of the IA 141 service 
interchange system.  The information included within this document will help determine 
if the proposed interchange improvements satisfy requirements established by the Federal 
Highway Administration’s (FHWA) policy concerning additional or revised access to the 
Eisenhower Interstate Highway System. 
 
This FHWA policy was set forth in “Access to the Interstate System”, as published in the 
Federal Register, Volume 74, Number 165 on August 27, 2009.  The ultimate intent of 
the policy is to ensure that the Interstate System provides the highest levels of safety and 
mobility to the traveling public.  Adequate control of access is critical to providing this 
service. 
 
The policy itself contains eight specific requirements that new or revised access points 
must meet in order to be approved for further development.  These requirements, or 
“policy statements”, are presented in this report along with responses demonstrating how 
the proposed revisions at the I-35/I-80/IA 141 service interchange and the addition of a 
new service interchange at NW 100th Street satisfy each requirement. 

1.1 Project Description 
The existing I-35/I-80/IA 141 interchange is located in Polk County along the border 
between the City of Urbandale (to the south) and the City of Grimes (to the north) in the 
northwest quadrant of the Des Moines, Iowa, metropolitan area.  The interchange is 
approximately nine miles to the northwest of downtown Des Moines and plays a 
significant and integral part to local, regional, and national transportation network 
mobility.  Figure 1.1-1: Project Vicinity Map shows the project vicinity with respect to 
the Des Moines Metropolitan area.   
 
The interchange is located in a growing area of the Des Moines-West Des Moines 
Metropolitan Statistical Area, which itself has grown nearly 56 percent between 1990 and 
2014, from 392,928 to an estimated metropolitan population of 611,549 in 20141.  The 
population of the City of Urbandale and City of Grimes was estimated at approximately 
41,776 and 9,335, respectively, for 2013, notably higher than populations recorded in 
1990 at 23,515 and 2,677.  Several other bordering, suburban cities west of Des Moines 
have experienced similar growth as the metropolitan area continues a westward and 
northward expansion in the area.  Local development has been a mix of residential, 
commercial, office, and industrial, with the latter three being more common adjacent to 
the study area.         
 
                                                 
1 U.S. Census Bureau, (2015, April 20). State & county Quickfacts: Dallas, Guthrie, Madison, Polk, and 

Warren Counties, IA. Retrieved April 20, 2015, from http://quickfacts.census.gov 

http://quickfacts.census.gov/
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Interstates 35 and 80 through the study area facilitate a variety of trips; ranging from 
cross-country to more regional and localized travel.  Both I-35 and I-80 are important 
freight and motorist corridors, nationally with I-80 extending east-west from coast to 
coast and I-35 north-south between the Canada and Mexico borders.  Regionally, this 
corridor provides high-speed, high-volume connectivity throughout the metropolitan 
areas and State of Iowa.   
 
To the north/northwest of I-35/I-80, the interchange provides local Interstate access to the 
City of Grimes, nearby reaches of the western limits of the City of Johnston and locales 
farther away in the urban fringe and rural areas extending to the north and northwest via 
IA 141.   To the south, NW Urbandale Drive provides access to a more urbanized area 
with connections to the local roadway network within the City of Urbandale.     
 
The Annual Average Daily Traffic (AADT) along I-35/I-80 through the study 
interchange was counted at approximately 98,600 vehicles per day (vpd) south of the IA 
141 interchange and 91,300 vpd east of the interchange.  IA 141 north of the interchange 
facilitated movement of approximately 38,100 vpd between the westbound/southbound 
ramps and SE 37th Street.  NW Urbandale Drive carried approximately 21,800 vpd 
between the eastbound ramp terminal intersection and Plum Drive.   
 
Traffic forecasts to year 2040 note significant increases in traffic on many roadways 
throughout the study area, highlighting that recent growth trends will continue throughout 
the area.  Along I-35/I-80, the forecasted traffic volumes are projected to increase 
between 35 and 37 percent to reach 133,100 vpd to the south of the interchange and 
125,400 to the east.  Along IA 141 north of the interchange, the 2040 forecasts show a 
nearly 95 percent increase over 2012 traffic volumes to 62,000 vpd.     
 
The existing I-35/I-80/IA 141 interchange is a folded diamond configuration with an 
entrance loop ramp in the northeast and an exit loop ramp in the southeast quadrant.  A 
directional ramp accommodates southbound IA 141 to southbound I-35/I-80 movements 
in the northwest quadrant.  A railroad track, owned by Iowa Interstate Railroad, parallels 
IA 141 under I-35/I-80 that appears to have influenced the existing layout.  The segment 
of I-35/I-80 through the study area was originally constructed in the late 1950’s as a four-
lane cross-section (two lanes in each direction) and a 3-leg system interchange with IA 
141 extending to the north.  Subsequent improvements to the I-35/I-80 mainline and IA 
141interchange in 1988 and 1997 have led to the current six-lane urban cross-section and 
interchange layout.   
 
Adjacent interchanges and other arterial crossings of I-35/I-80 influence existing 
operations and provide opportunity to assess various interchange configurations through 
the area.  The first adjacent interchanges on either side of IA 141 include Douglas 
Avenue, a partial cloverleaf with entrance loops located approximately 1.5 miles to the 
south, and NW 86th Street, also a partial cloverleaf configuration with entrance loops, 
located approximately two miles to the east.  Between these interchanges, existing 
structures that cross over I-35/I-80 are located at 0.4 miles south of IA 141 on Meredith 
Drive and one mile east on NW 100th Street.  
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The purpose of the project is to improve the I-35/I-80 Interstate System between the 
existing interchanges at Douglas Avenue and NW 86th Street to improve safety and 
increase interchange traffic capacity.  There is a predominate north-south travel pattern 
between the I-35/I-80 and IA 141 corridors as shown in Figure 1.1-2 and the current 
form of interchange is experiencing safety and capacity concerns.  The alternative 
evaluation process will evaluate the ability of the alternatives to improve both Interstate 
mainline and existing interchange safety and traffic operations while considering the 
design’s capability to avoid and minimize environmental impacts, limit right-of-way 
(ROW) impacts, and alleviate congestion by accommodating existing and future traffic 
volume levels according to Iowa DOT standards.  The traffic operation analysis 
completed as part of this report provides recommendations on which improvements and 
interchange configuration alternatives operate at acceptable levels under forecasted traffic 
conditions.  The operations analysis results are described in Section 2.3 of this report. 
 
The proposed improvements to I-35/I-80/IA 141 interchange and the addition of the NW 
100th Street interchange are fiscally constrained projects in the Des Moines Area 
Metropolitan Planning Organization (MPO) 2050 Long Range Transportation Plan 
(LRTP), entitled Mobilizing Tomorrow.  The I-35/I-80/IA 141 project is described to 
reconfigure the interchange, include a collector-distributor system and add Interstate 
access at Meredith Drive.  Other Iowa DOT projects within the study area identified in 
the Mobilizing Tomorrow plan include the widening of I-35/I-80 between the West and 
East Mixmaster system interchanges (I-35/I-80/I-235) and the widening of IA 141 from 
four to six lanes north of the study interchange between SE 37th Street and IA 44/IA 141 
interchange.  
 
The I-35/I-80/IA 141 interchange improvement project is included in the Iowa DOT 
Statewide Transportation Improvement Program (STIP) in year 2019.  The addition of 
the NW 100th Street interchange is included in the City of Urbandale Capital 
Improvement Program (CIP) for year 2018.  The replacement of the existing NW 100th 
Street bridge over I-35/I-80 to accommodate a future interchange is included in the Iowa 
DOT STIP and City of Urbandale CIP for year 2016. 
    
This project has been classified by the FHWA as an Environmental Assessment under the 
National Environmental Policy Act (NEPA) of 1969, as amended in accordance with the 
definition provided in 23 CFR 771.117(a). The Environmental Assessment 
documentation process is being completed concurrently with this Interchange 
Justification Report and is anticipated to culminate in a Finding of No Significant Impact 
(FONSI) by the end of 2015.  Section 2.8 of this report discusses the environmental 
elements in more detail.  
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1.2 Project Location 
The project study area encompasses the approach roadways of the existing 
I-35/I-80/IA 141 service interchange and extends east and south along I-35/I-80 and north 
and southeast along IA 141 and NW Urbandale Drive to include other areas that might be 
influenced by changes to the Interstate access.  The general project study area limits are 
defined as:  

I-35/I-80:   
From:  The northern merge/diverge point of the Hickman Road Interchange 

located approximately 2.5 miles south of the I-35/I-80/IA 141 
Interchange 

To:   The western merge/diverge points of the Merle Hay Road Interchange 
located approximately four miles east of the I-35/I-80/IA 141 Interchange 

IA 141/NW Urbandale Drive:  
From:   The NW Urbandale Drive intersection with Meredith Drive south of the 

interchange 
To:   The IA 141 intersection with SE 37th Avenue in Grimes, north of the 

interchange 

Meredith Drive:  
From:  The intersection at 121st Street, west of I-35/I-80 
To:   The intersection at NW Urbandale Drive, southeast of I-35/I-80 

NW 100th Street Drive:  
From:   The intersection at Northpark Drive, north of I-35/I-80 
To:   The intersection at Plum Drive, south of I-35/I-80 
 

The I-35/I-80/IA 141 interchange is located along a large horizontal curve where the 
I-35/I-80 mainline transitions between a north/south orientation southwest of the 
interchange to an east/west orientation northeast of the interchange.    
 
East of the I-35/I-80/IA 141 interchange, the first two adjacent interchanges include NW 
86th Street and Merle Hay Road, located approximately two miles and four miles east of 
IA 141 respectively.  Both of these interchanges provide access to the City of Johnston 
north of I-35/I-80 and City of Urbandale primarily to the south.   To the south of the  
I-35/I-80/IA 141 interchange, a series of three interchanges that includes Douglas 
Avenue, Hickman Road, and University Avenue provide access to the Cities of West Des 
Moines, Clive, and Urbandale at distances of 1.5 miles, 2.5 miles, and 3.5 miles, 
respectively, south of IA 141.  
 
IA 141 extends northward from the I-35/I-80 interchange for approximately six miles 
before heading to the northwest/west outside of the more densely populated urban area.  
To the south of the interchange, the designation of IA 141 ends at the southern ramp 



I-35/I-80 and Iowa Highway 141 – NW 100th Street IM-080-3(178)127--13-77 
Interchange Justification Report Page 7  June 2015 - DRAFT 
 

terminal intersection.  NW Urbandale Drive continues to the southeast, with the first east-
west arterial intersection being Meredith Drive.   
 
Figure 1.2-1 displays the study area of the proposed I-35/I-80/IA 141 improvements.    
 
Current land use surrounding the I-35/I-80/IA 141 interchange includes commercial and 
office to the south and west of I-35/I-80 and light industrial  and commercial to the north.  
Residential is the predominant land use surrounding these areas farther away from the 
interchange.  There is still a considerable amount of undeveloped land within and 
surrounding the interchange area, most notably along the I-35/I-80 alignment between IA 
141 and NW 86th Street to the east and also in the developing residential and commercial 
areas west of the interchange. 
 
Prominent features in the study corridor that could influence potential interchange 
improvements include: 

 The rail alignment that runs parallel to IA 141 and NW Urbandale Drive, 
north and south of the interchange respectively, could potentially limit the 
alternatives available for the proposed geometric layout.  Overhead, high 
power transmission lines also run parallel to the railroad. 

 The sweeping I-35/I-80 horizontal curve and affect it has on the relation 
between IA 141 interchange merge/diverge points and potential access 
to/from Meredith Drive and NW 100th Street.  

 Built condition (mainly commercial) in the northeast and southeast 
quadrants, plus east and west of the Interstate south of Meredith Drive, 
constrain available ROW.  

 The close proximity of Meredith Drive crossing of I-35/I-80. 
 Proximity of SE 37th Street in relation to IA 1-35/I-80 to accommodate tie-

in of a flyover ramp. 
 Natural environment impacts include floodplain, stream crossing, and 

wetland impacts in the area of North Walnut Creek, generally in the area 
of the proposed NW 100th Street interchange, north of I-35/I-80. 
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1.3 Purpose and Need 
The purpose of the project is to improve the I-35/I-80 Interstate System between the 
existing interchanges at Douglas Avenue and NW 86th Street to improve safety and 
increase interchange traffic capacity.   
 
Need for Action: 

 Increase interchange traffic capacity 
 Improve safety 

 
Increase Interchange Traffic Capacity 
According to 2012 traffic count data from the Iowa DOT, the I-35/I-80/IA 141 
Interchange serves more than 125,000 vehicles per day. The northbound exit loop ramp 
from I-35/I-80 to IA 141 carries over 13,000 vehicles per day, or approximately 27 
percent of the northbound I-35/I-80 mainline traffic. Approximately 88 percent of the 
vehicles using the northbound exit loop ramp make a right turn to northbound IA 141. 
Due to the high volume of vehicles moving between I-35/I-80 and northbound IA 141, 
delays at either ramp terminal intersection have the potential to cause back-ups on the 
loop ramp that spill onto the I-35/I-80 mainline.  AASHTO 20042 states the capacity of a 
loop ramp is between 800 and 1200 vehicles per hour with the higher figure being 
applicable only to locations where there are no trucks and the design speed is 30 mph or 
higher.  With over 13,000 vehicles per day, the existing 30 mph loop ramp experiences 
peak hour traffic volumes of nearly 1,500 vehicles per hour, exceeding the capacity of the 
loop.  The resulting platoon of vehicles is depicted in Figure 1.3-1 and Figure 1.3-2. 
 
Figure 1.3-1: I-35/I-80/IA 141 Northbound Loop Queue  

 
                                                 
2 AASHTO – American Association of State Highway and Transportation Officials, A Policy on Geometric 
Design of Highways and Streets, 2004. 
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Figure 1.3-2: I-35/I-80/IA 141 Northbound Loop Queue on I-35/I-80 Mainline 

 
(Photo Courtesy: Iowa DOT CCTV still image from Meredith Drive Camera Location) 
 
Improve Safety 
During the eight year period between January 1, 2006 and December 31, 2013, the 
I-35/I-80/IA 141 Interchange experienced 477 reported crashes (approximately 60 
crashes per year). Of the 477 reported crashes, 42 percent (201 crashes) occurred at the 
signalized ramp terminal intersections along IA 141/ NW Urbandale Drive.  Based on 
crash data for the most recent five years and current daily traffic volumes for the ramp 
terminal intersections, the crash rate for the westbound ramp terminal intersection is 1.22 
crashes per million entering vehicles. The crash rate for the westbound ramp terminal is 
slightly higher than the statewide average crash rate for similar intersections (1.0 crashes 
per million entering vehicles). 
 
Additionally, the speed difference between vehicles exiting on the northbound loop ramp 
to IA 141 and the vehicles on the mainline creates safety concerns across all three lanes 
of northbound I-35/I-80 near the I-35/I-80/IA 141 Interchange. With existing traffic 
volumes exceeding the capacity of the loop ramp, vehicles must reduce speeds along 
mainline prior to the deceleration lane provided for the 30 mph loop ramp.  The result of 
this speed reduction for exiting vehicles is experienced across all three lanes of I-35/I-80 
as friction from the exiting traffic slows vehicles in the left-most lane.  Travel time runs 
completed along I-35/I-80 saw a reduction of approximately 8 mph in the right-most lane 
in advance of the deceleration lane while the left-most lane saw an approximate reduction 
of 5 mph at this location.  Beyond the loop ramp exit, the average speed of traffic 
increases nearly 10 mph.   
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1.4  Design Criteria 
The basic project design principles and criteria for the IJR are shown in Table 1.4-1 and 
are supported by the American Association of State Highway and Transportation 
Officials (AASHTO) Policy on Geometric Design of Highways and Streets 5

th
 Edition 

(AASHTO 2004) and A Policy on Design Standards Interstate System (AASHTO 2005), 
and the Iowa Department of Transportation Design Manual (Iowa DOT Design Manual).  
The primary design criteria for design elements incorporated into this IJR include design 
speed and Level of Service (LOS) measure thresholds under projected 2040 traffic 
volumes, as presented in the Transportation Research Board’s Highway Capacity Manual 
2010 (HCM 2010).    
 
Table 1.4-1: Roadway Design Criteria 

Design Element Design Speed 2040 LOS 

Mainline Interstate 75 mph preferred 
70 mph acceptable 

LOS C urban 

Directional Ramp  60 mph preferred 
40 mph acceptable 

LOS C 

Semi-Directional Ramp 50 mph preferred 
30 mph acceptable 

LOS C urban 

Loop Ramp 30 mph preferred 
25 mph acceptable 

LOS C 

Diagonal Ramp (Entrance) – curve near 
free flow terminal 

60 mph preferred 
* 

LOS C 

Diagonal Ramp (Entrance) – curve near 
at-grade terminal 

40 mph preferred 
* 

LOS C 

Diagonal Ramp (Exit) – curve near free 
flow terminal 

60 mph preferred 
* 

LOS C 

Diagonal Ramp (Exit) – curve near at-
grade terminal 

45 mph preferred 
* 

LOS C 

Collector-Distributor (C-D) 60 mph preferred 
50 mph acceptable 

LOS C urban 

Interchange Ramp Terminal and At-
Grade Intersections 

 LOS C 

* Acceptable values are 35 mph for a 70 mph mainline design speed and 40 mph for a 75 mph mainline design speed. 
** Acceptable design speed cannot be less than posted speed limit.  
 
Arterial street intersections adjacent to interchange ramp terminal intersections will be 
evaluated to LOS D criteria.   
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The current Iowa DOT Design Manual, Roadway Design Criteria and Preferred Values, 
will be utilized to evaluate design alternatives for the Interstate mainline, interchange 
ramps and highways within the state access control limits.  Where the preferred values 
are not feasible, Iowa DOT acceptable values or AASHTO 2004 criteria will be identified 
and evaluated for acceptability.  
  
HCM 2010 methodology and LOS threshold measures facilitate the analysis of design 
alternatives to meet the aforementioned design criteria.  For this study, HCM 2010 
analysis measures apply throughout the study area for both freeway and at-grade 
intersections.  Freeway elements considered through the operations analysis include basic 
freeway, or mainline, segments, merge and diverge segments, and freeway weaving 
segments.  Both signalized and unsignalized at-grade intersections at the ramp terminals 
and local network intersections are also assessed with regard to the IJR roadway design 
criteria. 

1.5 Evolution of Alternatives 
A series of studies have been conducted over the previous 10 years assessing impacts 
from on-going commercial/residential development in the area, increasing traffic 
volumes, and potential improvements to the existing I-35/I-80/IA 141 interchange, with 
several lane modifications made to the I-35/I-80/IA 141 ramp terminal intersections to 
help improve operations.   In 2008, the Cities of Urbandale, Grimes, and Johnston, led by 
Polk County, studied the viability of constructing an interchange at the NW 100th Street 
crossing of I-35/I-80 in addition to their planned bridge replacement project.  Whereas 
the need for the NW 100th Street interchange was not justified at that time, additional 
studies continued in an effort to resolve traffic operational concerns in the study area.  In 
2012, the Iowa DOT and City of Urbandale partnered to complete the I-35/I-80 
Operations Study:  Douglas Avenue to NW 86th, February 7, 2013, that further clarified 
transportation system issues and potential solutions for additional study. The operations 
study was the catalyst for the initial alternatives development within this IJR, with further 
refinement and development occurring through the study process.    
 
A range of alternatives was developed through the evaluation of existing conditions, 
project management team guidance, public involvement, and assessment of alternatives 
throughout the IJR and associated NEPA study.  In general, the primary feature of the 
proposed solutions include the construction of a northbound I-35/I-80 flyover to remove 
the primary northbound travel movement between I-35/I-80 and IA 141 from the 
interchange area along with the implementation of the NW 100th Street interchange to 
compliment distribution of trips to and from the developing land use surrounding the 
study area.  Build Alternatives tend to build upon each other beginning with Alternative 1 
and progressing through Alternative 5 to develop various scenarios to distribute traffic, 
providing local street network connectivity while protecting the operations of the 
Interstate System.  Section 2.2 provides descriptions of the various alternatives.   
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2 FHWA Policy 
As previously noted, the FHWA has developed and issued a policy regarding requests for 
additional or revised access to the Eisenhower Interstate Highway System.  The policy 
includes guidance for the justification and documentation needed for such requests.  The 
policy’s intent is to ensure that the Interstate System provides the highest levels of safety 
and mobility to the traveling public.  Adequate control of access is critical to providing 
this service.  This policy was originally issued in the Federal Register on October 22, 
1990, was revised as published in the Federal Register on February 11, 1998, and updated 
further by Federal Register, Volume 74, Number 165 on August 27, 2009.  The policy 
contains eight specific requirements that new or revised access points must meet in order 
to be approved for further development.  These eight requirements or “policy statements” 
are: 
 

1. The need being addressed by the request cannot be adequately satisfied by 
existing interchanges to the Interstate, and/or local roads and streets in the 
corridor can neither provide the desired access, nor can they be reasonably 
improved (such as access control along surface streets, improving traffic 
control, modifying ramp terminals and intersections, adding turn bays or 
lengthening storage) to satisfactorily accommodate the design-year traffic 
demands (23 CFR 625.2(a)). 

 
2. The need being addressed by the request cannot be adequately satisfied by 

reasonable transportation system management (such as ramp metering, mass 
transit, and HOV facilities), geometric design, and alternative improvements to 
the Interstate without the proposed change(s) in access (23 CFR 625.2(a)). 

 
3. An operational and safety analysis has concluded that the proposed change in 

access does not have a significant adverse impact on the safety and operation of 
the Interstate facility (which includes mainline lanes, existing, new, or modified 
ramps, ramp intersections with crossroad) or on the local street network based 
on both the current and the planned future traffic projections.  The analysis 
shall, particularly in urbanized areas, include at least the first adjacent existing 
or proposed interchange on either side of the proposed change in access (23 
CFR 625.2(a), 655.603(d) and 771.111(f)). The crossroads and the local street 
network, to at least the first major intersection on either side of the proposed 
change in access, shall be included in this analysis to the extent necessary to 
fully evaluate the safety and operational impacts that the proposed change in 
access and other transportation improvements may have on the local street 
network (23 CFR 625.2(a) and 655.603(d)). Requests for a proposed change in 
access must include a description and assessment of the impacts and ability of 
the proposed changes to safely and efficiently collect, distribute and 
accommodate traffic on the Interstate facility, ramps, intersection of ramps with 
crossroad, and local street network (23 CFR 625.2(a) and 655.603(d)). Each 
request must also include a conceptual plan of the type and location of the signs 
proposed to support each design alternative (23 U.S.C. 109(d) and 23 CFR 
655.603(d)). 
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4. The proposed access connects to a public road only and will provide for all 

traffic movements. Less than ``full interchanges'' may be considered on a case-
by-case basis for applications requiring special access for managed lanes (e.g., 
transit, HOVs, HOT lanes) or park and ride lots. The proposed access will be 
designed to meet or exceed current standards (23 CFR 625.2(a), 625.4(a)(2), 
and 655.603(d)). 

 
5. The proposal considers and is consistent with local and regional land use and 

transportation plans. Prior to receiving final approval, all requests for new or 
revised access must be included in an adopted Metropolitan Transportation 
Plan, in the adopted Statewide or Metropolitan Transportation Improvement 
Program (STIP or TIP), and the Congestion Management Process within 
transportation management areas, as appropriate, and as specified in 23 CFR 
part 450, and the transportation conformity requirements of 40 CFR parts 51 
and 93. 

 
6. In corridors where the potential exists for future multiple interchange 

additions, a comprehensive corridor or network study must accompany all 
requests for new or revised access with recommendations that address all of the 
proposed and desired access changes within the context of a longer-range 
system or network plan (23 U.S.C. 109(d), 23 CFR 625.2(a), 655.603(d), and 
771.111). 

 
7. When a new or revised access point is due to a new, expanded, or substantial 

change in current or planned future development or land use, requests must 
demonstrate appropriate coordination has occurred between the development 
and any proposed transportation system improvements (23 CFR 625.2(a) and 
655.603(d)). The request must describe the commitments agreed upon to assure 
adequate collection and dispersion of the traffic resulting from the development 
with the adjoining local street network and Interstate access point (23 CFR 
625.2(a) and 655.603(d)). 

 
8. The proposal can be expected to be included as an alternative in the required 

environmental evaluation, review and processing.  The proposal should include 
supporting information and current status of the environmental processing (23 
CFR 771.111). 

 
The following sections address each policy statement individually and demonstrate how 
the proposed revisions at the I-35/I-80/IA 141 interchange and the addition of a new 
service interchange at NW 100th Street satisfy each requirement.  Together, these 
responses provide the necessary background for justifying the proposed improvements. 
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2.1 FHWA Policy Statement # 1 
FHWA policy statement # 1 states: 
 
The need being addressed by the request cannot be adequately satisfied by existing 
interchanges to the Interstate, and/or local roads and streets in the corridor can neither 
provide the desired access, nor can they be reasonably improved (such as access 
control along surface streets, improving traffic control, modifying ramp terminals and 
intersections, adding turn bays or lengthening storage) to satisfactorily accommodate 
the design-year traffic demands (23 CFR 625.2(a)).  

 
This policy statement asks whether the existing roadway system can meet, or be 
improved to meet, existing and forecasted traffic demand without adding or modifying 
access to the Interstate system.  This project proposes to make capacity, safety, and 
geometric design improvements to the existing I-35/I-80 and IA 141 interchange, 
incorporating assessment of potential improvements to adjacent interchanges at Douglas 
Avenue and NW 86th Street, the crossing at Meredith Drive and a new interchange at 
NW 100th Street.  The proposed interchange reconstruction is expected to alleviate near-
term and long-term travel demand pressures on the interchange ramps and connection 
points to the arterial network that cannot be resolved by making incremental capacity 
improvements to the local system.  As demonstrated by traffic forecast and LOS analysis 
completed as part of this IJR, improvements to the local street network alone or 
improvements to the existing form of interchange are not adequate to protect the 
operations of the Interstate system.  The proposed interchange geometric and capacity 
improvements within the study will provide the best possible improvement for current 
and future Interstate operations.     

2.1.1 Existing Conditions  
The existing conditions of I-35/I-80, IA 141 and NW Urbandale Drive are detailed in the 
Existing Conditions Technical Memorandum, attached in Appendix A.  The document 
highlights the history of the primary routes through the study area, existing cross-section 
and infrastructure elements, and compares the existing geometrics to current design 
standards.  The following summarizes key findings, providing the baseline of existing 
conditions and geometric and infrastructure needs through the I-35/I-80/IA 141 
interchange.   

I-35/I-80 
The existing I-35/I-80 cross-section through the study area includes a six-lane cross-
section, three 12-foot lanes in each direction, with 12-foot inside and 10-foot outside 
shoulders.  Direction of travel is separated by a concrete median barrier.   
 
The notable geometric feature through the study area is a 2,907-foot radius horizontal 
circular curve within the existing IA 141 interchange.  Vertical curvature is also present 
to raise the freeway alignment over the railroad line and NW Urbandale Drive at the 
interchange with a crest approximately over NW Urbandale Drive in the center of the 
interchange.   
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Existing pavement structure includes 11 inch Portland Cement Concrete (PCC) with an 
asphalt overlay.  The Interstate was overlaid in 2013 and 2014 and is in good condition.     
 
The grade separation of I-35/I-80 over IA 141 and railroad track is accommodated via 
two pretensioned, prestressed concrete beam bridges.  Each four-span bridge is 
approximately 249 feet in length, with 55-foot end spans and 69-foot interior spans.  The 
bridges were originally constructed with a 60-foot edge of deck to edge of deck width, 
but widened by approximately 8 feet to the outside in 1997.  The existing bridge width 
currently accommodates 48 feet of travel way (three through lanes plus one auxiliary 
lane), 10 feet left shoulder, and 6 feet right shoulder between the available 64 feet from 
shoulder line to shoulder line.  The sufficiency ratings for structures are determined by 
analysis of three major categories: structural adequacy, safety, and service.  The 
maximum point rating is 100 possible points.  The I-35/I-80 northbound bridge has a 
sufficiency rating of 90.2 while the southbound bridge is rated at 89.1, both in the good 
range.    
 
The opening for IA 141 under I-35/I-80 is approximately 64.5 feet from face of bridge 
pier to face of bridge pier.  This accommodates two 12 to 12.5-foot travel lanes in each 
direction and a 7-foot raised median.  From the edge of travel way, an additional 4.25 feet 
is provided to the face of bridge pier for both directions.  A concrete barrier is situated at 
a distance of 2 feet from the edge of travel way to the face of barrier.  
 
The vertical clearance for IA 141 underneath the I-35/I-80 mainline bridges is well above 
the preferred criteria of 16.5 feet.  The vertical distance from the lowest beam to the 
inside edge of pavement is 21.08 feet for the NB structure and 21.5 feet for the SB 
structure.  The Iowa Interstate Railroad line vertical clearance to the I-35/I-80 mainline 
bridges is approximately 23.16 feet according to bridge plans, which does not meet the 
current preferred or acceptable criteria of 23.30 feet.  This rail line is a spur that 
terminates just north of the project area. 

I-35/I-80/IA 141 Interchange 
The existing interchange accommodates all traffic movements between I-35/I-80 and IA 
141 via five ramps, as follows: 

 Eastbound I-35/I-80 
o Loop Off-Ramp – EB I-35/I-80 to NB IA 141 – 30 mph loop 
o Diagonal On-Ramp – NB/SB IA 141 to EB I-35/I-80 

 Westbound I-35/I-80 
o Diagonal Off-Ramp – WB I-35/I-80 to NB/SB IA 141 
o Loop On-Ramp – NB IA 141 to WB I-35/I-80 – 25 mph loop 
o Directional On-Ramp – SB IA 141 to WB I-35/I-80 

 
A railroad track running parallel to and west of IA 141 through the interchange impacts 
the feasibility of ramp layout configurations, leading to four of the five interchange ramps 
being located in the northeast and southeast quadrants.  The fifth, a directional on-ramp 
from southbound IA 141 to westbound I-35/I-80, crosses the railroad track in the 
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northwest quadrant of the interchange.  This 3,000-foot long directional ramp has 
connections to IA 141 and I-35/I-80 well beyond the other ramp termini.   
 
The typical cross-sections of the various ramps vary from ramp to ramp, depending on 
ramp type and localized conditions and constraints.  Overall, each ramp provides a width 
that aligns with or exceeds current Iowa DOT ramp design along the travel lane and 
inside and outside shoulders.  The westbound diagonal off-ramp incorporates a tapered 
exit design from I-35/I-80.  The other four ramps utilize a parallel design for acceleration 
or deceleration outside of an I-35/I-80 mainline lane.       
 
The two loop ramps present generally undesirable conditions that affect operations and 
safety within the interchange, particularly for large trucks or other heavy vehicles.  In the 
eastbound direction, the combination of a loop exit ramp that it is on a continuous 
downgrade presents operational challenges for motorists to navigate.  Under high traffic 
volumes, the significant reduction in speed from the mainline through lane into the loop 
portion of the ramp can create operational shockwave that ripples back through the 
existing traffic volumes onto the freeway mainline.  This exacerbates the speed 
differential between the adjacent parallel deceleration lane and mainline I-35/I-80 
through freeway lane.   
 
The northbound IA 141 to southbound I-35/I-80 loop entrance ramp also presents a 
challenge for motorists.  The loop ramp limits the ability of motorists to gain speed prior 
to entering the freeway acceleration lane that is also on a continuous upgrade, reaching 
4.4 percent, up to the I-35/I-80 bridge.  This creates a notable speed differential between 
the adjacent ramp acceleration lane and mainline I-35/I-80 freeway lane.    

Loop Ramp Geometry 
Additionally, there is limited sight distance for motorists to be able to identify the 
location and conditions ahead on the northbound/eastbound exit loop ramp.  Figure 
2.1-1, on the following page, shows the AASHTO3 recommended decision sight distance 
for identifying the point where the loop ramp departs from the auxiliary lane.  The driver 
is not able to identify the loop departure point until the vehicle is nearly at the departure 
point due to the horizontal alignment and the bridge blocking the view and also the crest 
vertical curve that hides the departure point from view until the vehicle clears the bridge.  
Appendix G provides excerpts from the Institute of Transportation Engineers, Freeway 

and Interchange Geometric Design Handbook, by Joel P. Leisch, P.E., that provides 
additional detail on the shortcomings of this design configuration. Figure 2.1-2 provides 
a view of the exit as captured from Google Streetview. 
 

                                                 
3 AASHTO – American Association of State Highway and Transportation Officials,  A Policy on 
Geometric Design of Highways and Streets, 2004. 
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Figure 2.1-1: AASHTO Recommended Decision Sight Distance 

 
Figure 2.1-2: I-35/I-80 Northbound View of IA 141 Exit Loop Ramp 

 
Additionally, the hidden exit point also does not allow sufficient distance for a driver to 
recognize the nature of the exit curve and slow from the mainline speed.  The previously 
referenced Institute of Transportation Engineers (ITE) document in Appendix G, 
indicates good design practice would provide a minimum of 425 feet from the point the 
exit ramp departs from the mainline to the point of curvature of the exit ramp.  The 
existing design features the departure point and point of curvature coinciding and the ITE 
document describes this condition as “operationally inefficient and has a high crash 
potential”.  Whereas the Iowa DOT has placed appropriate signage to help mitigate this 
condition and make drivers aware of the changing conditions ahead, the existing exit loop 
geometry does not meet current best practices for design and should be improved with the 
proposed project. 
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The entrance loop geometry does not meet current design standards.  AASHTO 2004 
indicates that it is desirable to have a transition curve with a radius of 1,000 feet or 
greater and a length of at least 200 feet be provided in advance of the acceleration lane 
for a loop ramp.  Iowa DOT standard ramp design utilizes a 4,000 foot radius, 520-foot 
long curve to transition from the loop to the acceleration lane.  The existing design 
features an approximate 15:1 taper of approximately 125 feet in length which does not 
meet either Iowa DOT or AASHTO recommendations. 

IA 141/NW Urbandale Drive 
IA 141 is a four-lane divided roadway through the interchange study area, separated by a 
11.5-foot raised median which narrows to 7 feet under the I-35/I-80 bridge, with curb and 
gutter.  Pavement width in each direction is approximately 25 feet from back of curb to 
back of curb.  North of the I-35/I-80 interchange bridges, the northbound lane drops the 
curb and gutter for a 10-foot paved shoulder that continues northward out of the study 
area.  NW Urbandale Drive, south of the southern ramp terminal intersection, maintains a 
similar cross-section.  The pavement thickness is typically 11 inch PCC on relatively flat 
terrain. 
 
Both I-35/I-80/IA 141 interchange ramp terminal intersections are signalized.  The 
westbound off-ramp terminal intersection is located within the IA 141 horizontal curve 
that transitions between the north/south orientation and northwest/southeast orientation 
under I-35/I-80.  The off-ramp approach lane configuration consists of dual left-turn 
lanes and a single right-turn lane.  At the southern ramp terminal intersection, the 
northbound approach lane configuration includes a single right-turn lane with 
approximately 150 feet vehicle storage.  A left-turn lane with approximately 350 feet of 
storage exists in the southbound direction providing for entrance onto the eastbound 
diagonal ramp.  The eastbound I-35/I-80 loop off-ramp approach lane configuration 
consists of a single left-turn lane and dual right-turn lanes.   

Geometric Review and Current Design Standards 
A geometric review of the existing interchange conditions was completed to assess 
design elements of the existing geometrics in relation to current design standards.  These 
standards, which align with this IJR’s design criteria, are reflected within multiple design 
guides, including AASHTO 2004, AASHTO 2005, and the Iowa DOT Design Manual. 
 
The IA DOT has established preferred and acceptable design guidelines for roadway 
project design elements based on best practice criteria from a multitude of sources.  The 
following tables summarize design elements of the existing I-35/I-80/IA 141 interchange 
that do not align with current Iowa DOT design criteria or AASHTO design guidelines.  
Specific items not meeting current design criteria/guidelines are shown in bold text.  The 
detailed design criteria tables and evaluated interchange elements within this study are 
contained within the Existing Conditions Technical Memorandum in Appendix A.     
       
The deficient items identified in the geometric review of existing conditions in relation to 
current design standards that are directly related to the interchange improvements will be 
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addressed with the proposed alternatives discussed later in this IJR or will require a 
design exception if related to one of the 13 controlling AASHTO design criteria.     
 
  



I-35/I-80 and Iowa Highway 141 – NW 100th Street IM-080-3(178)127--13-77 
Interchange Justification Report Page 21  June 2015 - DRAFT 
 

Table 2.1-1: Geometric Review of Existing Conditions Summary 
Location Roadway 

Element 
Design Guideline 

Preferred 

(Acceptable) 

Source Existing 
Condition 

Comments 

I-35/I-80 
Mainline  

Shoulder Width – 
Right Side 

12’ (12’)  
12’ (10’)  

Truck DDHV > 250 

Iowa DOT 
AASHTO 10’ 

10’ does not meet Iowa DOT acceptable 
criteria for shoulders along through lanes, 
but meets AASHTO minimum. 

Foreslope adjacent to 
shoulder * 

10:1 for 4’ then 6:1 
(4:1) 

Iowa DOT 
AASHTO 6:1 and 4:1 

Lacks 10:1 slope from edge of shoulder; 6:1 
from edge of paved shoulder transitioning to 4:1 
at edge of subbase, but meets AASHTO 
minimum. 

Decision Sight 
Distance to Eastbound 
Exit Loop * 

1,105’ at 70 mph  
1,445’ at 70 mph  

Iowa DOT 
AASHTO 586’ Does not meet acceptable criteria for decision 

sight distance. 

Superelevation (emax) 
6%(8%) 
4%-12% 

Iowa DOT 
AASHTO 3.3% 

2907’ radius curve @ 3.3% adequate for 50 
mph. Does not meet acceptable criteria for 
superelevation. Would meet 60 mph design @ 
4% emax. AASHTO criteria.  Design 
Exception required if not corrected during 
final construction.  See Policy Statement #4 
for further details. 

I-35/I-80 
Bridges over 
IA 141 and 
Railroad 

Vertical Clearance 
(Over Railroad) 23’ – 3.6” Iowa DOT 

23’ - 1.92” 
NB 

23’ - 1.92” 
SB 

Does not meet acceptable criteria for vertical 
clearance.  Design Exception required if not 
corrected during final construction.  See 
Policy Statement #4 for further details. 

NB IA 141 
to SB I-35/I-
80 Loop On-
Ramp 

Vertical Curvature –  
Minimum Curve 
Length * 

90’ at 30 mph 
(75’ at 25 mph) 

Iowa DOT 
AASHTO 66’ 

Crest vertical curve length does not meet 
acceptable criteria (A=0.6%).  Meets stopping 
sight distance criteria. 

Entrance Loop 
Acceleration Length – 
25mph to 70mph * 

1,420’ (≤ 2%) AASHTO Approx 
1,390’ 

Does not meet acceptable criteria for 
acceleration length. 

Entrance Loop 
Transition Curve * 

1,000’ radius 
200’ – Min. Length AASHTO 15:1 Taper 

125’ Length Does not meet AASHTO criteria. 

SB IA 141 to 
SB I-35/I-80 
Directional 
On-Ramp 

Foreslope adjacent to 
shoulder * 

10:1 for 4’ then 6:1 
(4:1) 

Iowa DOT 2.5:1 
2.5:1 does not meet acceptable criteria.  
However, protected by cable guard rail which 
is acceptable.  

Shoulder Width 
(Right) 

Single & Dual Lane 
8’ (8’) Iowa DOT 
8’ (6’) AASHTO 

Iowa DOT 
AASHTO 

Varies 
4’ – 10’ 

4’ shoulder at the Iowa Interstate Railroad 
bridge does not meet current design 
standards.  Design Exception required if not 
corrected during final construction.  See 
Policy Statement #4 for further details. 

IA 141 to EB 
I-35/I-80 
Diagonal 
On-Ramp 

Vertical Curve – Sag 136 at 60 mph 
64 at 40 mph 

Iowa DOT 
AASHTO 

35 
Located at arterial street ramp terminal 
intersection with roadway lighting provided.  
This is acceptable. 

* Iowa DOT Design Manual, Section 1C-8: This roadway element is not one of the 13 controlling FHWA criteria and therefore does 
not require a design exception if not corrected by the proposed improvements.   
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2.1.2 Crash History 
A review of crash history data was completed for the I-35/I-80/IA 141 interchange to 
identify potential trends or safety concerns within the study area.  Crash data was 
obtained from Iowa DOT’s Crash Mapping analysis Tool (CMAT) software for the 5-
year period between January 1, 2009 and December 31, 2013.  A total of 512 crashes 
were recorded within the study area and of those, 95 included an injury incident.  
Between 2009 and 2013, 0 fatal and 3 major injury incidents were observed on the 
analyzed segments.  A Crash History Technical Memorandum is provided in Appendix 
B with details and discussion of the full analysis.  The following summarizes key 
findings, trends and potential improvements to the I-35/I-80/IA 141 interchange and other 
segments within the study area.         
 
Throughout the study area, particularly at the I-35/I-80/IA 141 interchange, congestion is 
one of the leading contributing factors to crashes along the analysis segments.  Based on 
the crash history between 2009 and 2013, the more frequent major causes and manner of 
collisions are indicative of congestion, queue spillback, and speed differential between 
the high speeds of approaching freeway traffic and slow moving exit/entrance/queued 
traffic.  Overall, the most common major type of crash involved “Driving Too Fast for 
Conditions” (32 percent of all study area occurrences), “Ran Off Road” (right or left), 
and “Swerving/Evasive Action.” 
 
With respect to I-35/I-80/IA 141 interchange segments, 112 crashes occurred at the five 
merge/diverge freeway segments.  The major cause and manner of collisions were telling 
of congested conditions, with a notable frequency of “Driving Too Fast for Conditions,” 
Ran Off Road” (left or right), and “Swerving/Evasive Action” major causes and non-
collision and rear end manner of collisions.  The two merge locations along the horizontal 
curve in the westbound to southbound direction of travel each had twice as many crashes 
as the other three merge/diverge locations within the interchange.          
 
Only 18 crashes were reported along the five ramp segments, with 9 of those occurring 
on the southbound IA 141 to southbound I-35/I-80 directional ramp.  The most common 
major causes of crash included “Swerving/Evasive Action” and “Other Improper Action 
by a vehicle while the most common manner of collision was rear end crashes, all of 
which are associated with congested operating conditions and queue spill back due to 
stopped or slow-moving traffic.   
 
The crash history at the two ramp terminal intersections told of varying contributing 
factors.  At the northern intersection, “Other Improper Action” by a vehicle and 
“Followed Too Close” were the two predominant major causes while a rear end manner 
of crash represented over 77 percent of the 74 intersection crashes. The intersection 5-
year crash rate exceeded the statewide average for comparable intersections.  At the 
southern ramp terminal intersection, the presence of a greater number of conflict points 
and turning vehicles between the ramps and IA 141/NW Urbandale Drive are reflected in 
the major causes that involve turning vehicles such as “Made Improper Turn” and 
“Failure to Yield ROW Making Left Turn”.  Sideswipe in same direction of travel was 
the most frequent manner of collision, closely followed by rear end crashes.    
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Overall, speed and traffic congestion related crashes are the most frequent major causes 
of crash throughout the study area.  Speed, particularly speed differential under high-
speed conditions, is also a contributing factor of crashes at locations with high levels of 
congestion which include the merge/diverge areas and ramp terminal intersections of the 
I-35/I-80/IA 141 interchange.  The high frequency of rear end crashes is consistent with 
conditions where congestion causes a queue to spill back into the Interstate mainline.  
The high frequency of same direction sideswipe crashes is consistent with high density 
along merge areas.  While factors such as weather conditions are less likely to be 
mitigated through a specific action, other factors contributing to crashes at the 
merge/diverge segments and ramp terminal intersections will be mitigated, where 
feasible, with the alternatives developed within this IJR.   

2.1.3 Traffic Forecasts 
Three analysis periods were utilized in the assessment of existing conditions and future 
year no-build alternative: Existing Conditions, 2020 Opening Year, and 2040 Design 
Year.  This allows for a tiered analysis as traffic volumes and anticipated future 
development takes shape and evolves towards the forecasted 2040 conditions.  A detailed 
discussion regarding the data collection for existing traffic volumes and process for 
forecasts to 2020 and 2040 traffic volumes is provided in the Traffic Forecast 
Development Technical Memorandum in Appendix C.    

Development of Existing Conditions Traffic Volumes 
The current traffic volumes, or base model, serve as the foundation for the existing 
conditions analysis and traffic forecasts to a future analysis year.  For this study, existing 
traffic volumes were a combination of Iowa DOT provided AADT and intersection 
turning movement counts, supplemented with intersection peak hour counts obtained 
between 2011 and 2013.     
 
The local arterial street peak hour turning movement volumes were based on intersection 
peak hour counts collected in conjunction with the other counts for the study.  The 
arterial network was balanced beginning at the interchange ramps and ramp terminal 
intersections, with the exception of roadway segments that contained high-volume 
driveways that would affect intersection-to-intersection balanced flow.    
 
The existing conditions base model was used as the baseline calibration year for all future 
year model projections. 

Development of Future Year ADT and Peak Hour Traffic Volumes 
The Des Moines Area Metropolitan Planning Organization (MPO) maintains a 
computerized travel demand model (TDM) using TransCAD software for estimating 
future year traffic.  In the model, the Des Moines metropolitan area is divided into 
smaller transportation analysis zones (TAZs), each of which includes information such as 
existing and future population and employment.  The future land use for each TAZ 
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(which will determine the future population and employment) is based on the plans of the 
municipalities in the area. 
 
The year 2040 traffic projections are based on the anticipated traffic, population, and 
employment growth inherent in the Des Moines Area MPO 2035 forecast year travel 
demand model and grown by 5 years to attain the 2040 forecast year.  The 2040 forecast 
year was chosen to provide a 20 year, design year forecast coinciding to the anticipated 
completion of proposed interchange improvements in 2020.  It should be noted that 
during the time of this study, the Des Moines Area MPO has been actively working to 
develop an updated travel demand model for the region to provide design year forecasts 
out to 2050.   
 
The primary model outputs used for this study were the daily traffic projections for the 
base year (2012) and design year for each link.  The TDM output was provided by the 
Iowa DOT Office of Systems Planning who completed the model runs for the proposed 
alternatives.   
 
Calibration of the TDM was required in order to adjust some of the assumptions used for 
the model runs.  The most current traffic data was used to calibrate truck percentages, 
turning volumes and ADT volumes across the network.  The base year model run was 
used to calibrate the model and as a reference point to verify the growth rates estimated 
by the model for each design year alternative.  Adjustments incorporated by the Iowa 
DOT Office of Systems Planning included corrections to truck percentages, turning 
movement volumes, and ADT volumes.   
 
The forecasted peak hour volumes were generated based on the output obtained from the 
travel demand model runs.  The process used to estimate peak hour volumes follows the 
methodology described in NCHRP Report 255 “Highway Traffic Data for Urbanized 
Area Project Planning and Design”.  Existing turning movement counts and ADT 
estimated volumes along with the design year ADT estimated volumes were all used to 
generate the design year peak hour volumes for the different alternatives.  Peak hour and 
ADT volumes were estimated along the following roadway elements: 
 

 I-35/I-80 mainline lanes 
 I-35/I-80 weaving sections 
 I-35/I-80 exit/entering ramps and ramp terminal intersections at the following 

interchanges: 
o Douglas Avenue  
o Meredith Drive (proposed) 
o IA 141/NW Urbandale Drive 
o NW 100th Street (proposed) 
o NW 86th Street 

 IA 141/NW Urbandale Drive from NW 54th Avenue to Meredith Drive 
(including all intersections) 

 Meredith Drive from 121st Street to NW Urbandale Drive (including all 
intersections) 
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 NW 100th Street from Plum Drive to I-35/I-80 WB Exit Ramp 
 
The Des Moines Area MPO travel demand model included an interchange along I-35/ 
I-80 at the NW 100th Street crossing in its horizon year forecast as this was a planned 
project in the region.  To complete the 2040 No-Build traffic projections for this study, 
this interchange was removed from the model and the travel demand model was re-run.  
To support the informational needs of Policy Point 1, a separate model run which 
included the NW 100th Street interchange was included.  This is referred to within this 
document as the No-Build Plus NW 100th Street Interchange traffic scenario. 
 
For the No-Build conditions scenario, all other improvements noted in the LRTP were 
implemented except the inclusion of the NW 100th Street interchange.  See Section 2.1.7 
of this report for additional detail on planned projects in the area included within the 
traffic forecasting process.      
 
2020 Opening Year traffic volumes were derived from the base year 2012 peak hour 
volumes and forecasted Design Year 2040 peak hour volumes.  The yearly percent 
growth between the base year and the forecasted year 2040 was assumed to be linear.  At 
each location, the growth rate for each approach was estimated and used to determine the 
turning volume for each movement for year 2020.       

Existing Conditions and Future No-Build ADT and Peak Hour Traffic Volumes 
The Existing Conditions ADT and AM and PM peak hour turning movement volumes 
within the study area are provided in Figure 2.1-3.   
 
The following future year No-Build conditions scenarios were developed for this study: 

 2020 and 2040 No-Build – does not include an interchange at NW 100th Street 
 2040 No-Build Plus NW 100

th
 Street Interchange – includes an interchange at NW 

100th Street 
 
The 2020 Opening Year No-Build ADT and AM and PM peak hour turning movement 
volumes are provided in Figure 2.1-4. 
 
Figure 2.1-5 and Figure 2.1-6 present the 2040 Design Year No-Build and No-Build 
Plus NW 100th Street Interchange ADT and AM and PM peak hour traffic volumes 
throughout the study area.   
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2.1.4 System Analysis Methodology 
System traffic operations for existing and forecasted traffic were evaluated by conducting 
an operations and capacity analysis of freeway segments and arterial intersections to 
assess the quality of service within the study area.  The capacity analysis methodology 
considers traffic volumes, geometry, signal control type, and other characteristics to 
determine how the system is operating.  
 
Analysis measures and methodologies are based on those outlined in the 2010 version of 
the Highway Capacity Manual, 2010 (HCM 2010).  This provides a systematic, and 
widely understood, method to compare operations of similar roadway segment type or 
intersection across various alternatives in terms of Level of Service (LOS).  Along 
freeway segments, the primary Measure of Effectiveness (MOE) is vehicle density 
measured in terms of passenger cars per mile (pc/mi/ln), shown in Table 2.1-2.  This 
applies to basic freeway (mainline), segments, merge/diverge segments, and weave 
segments.  At unsignalized and signalized intersections, the primary MOR is average 
control delay, measured in seconds per vehicle (sec/veh), shown in Table 2.1-3.       
 
Level of Service measures are graded in accordance with six levels of traffic service, 
between A and F, 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 ranging from Level A “Free Flow” to Level F “Fully 
Saturated”.  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.  LOS C is typically acceptable 
for newly constructed roadways in urban areas and LOS E represents full capacity.  LOS 
F represents fully saturated conditions.   
 
Other MOEs not directly translated to LOS thresholds, but still an important part in the 
assessment of quality of service and often related to LOS threshold measures: include 
queue length and average vehicle travel speed.  In addition, volume to capacity, often 
expressed as a ratio, is used to quantify available capacity of a roadway segment based on 
a given demand. 
 
Multiple analysis tools were used in the assessment of traffic operations across the 
existing conditions, No-Build, and Build alternatives.  The analysis consisted of a high-
level, initial alternative screening process of the full gamut of proposed alternatives in the 
study.  A more detailed microsimulation analysis of a smaller subset of proposed 
alternatives derived from the high-level screening was completed to ultimately select the 
IJR preferred alternative.    
 
The high-level, Build alternative screening process utilized Highway Capacity Software 
2010 (HCS 2010) to assess I-35/I-80 freeway operations on basic freeway, 
merge/diverge, and weaving segments.  Synchro/SimTraffic, Version 8, was used to 
evaluate ramp terminal intersections and local arterial intersections.  The HCM 2010 
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output module in Synchro was used to measure average control delay at signalized and 
unsignalized intersections and assign a respective LOS value.  SimTraffic 
microsimulation software measured 95th percentile queue lengths to provide an order of 
magnitude impact ramp queues may have on the I-35/I-80 mainline.     
 
The detailed analysis of final Build alternatives carried forward from the high-level 
screening was completed using VISSIM, Version 5.4, driver behavior microsimulation 
software.  VISSIM was used to develop an entire study area network analysis, integrating 
arterial and freeway operations with great flexibility of design input and calibration 
parameters that emulate traffic operations and field conditions.  This was an important 
feature in the assessment of this study area due to the potential of closely spaced 
interchanges at Meredith Drive and NW 100th Street.  The study area 2012 base model 
was calibrated and validated to standard procedures, further detailed in the VISSIM 
Calibration Technical Memorandum located in Appendix D.   
 
HCM 2010 measures and LOS thresholds can be applied across numerous different 
traffic analysis tools.  While the actual method of measuring traffic operations varies 
between tools, and thus measures are not directly compared against one another across 
differing tools, those measures can still be related to HCM 2010 LOS thresholds for 
communication of quality of service.  
 
Table 2.1-2: Freeway Level of Service Thresholds 

Level of 
Service (LOS) 

Segment Density  
(pc/mi/ln) 

Freeway Merge and 
Diverge Segment 

Freeway Weaving 
Segment 

Basic Freeway 
Segment 

A 0 – 10 0 – 10 0 – 11 

B > 10 – 20 > 10 – 20 > 11 – 18 

C > 20 – 28 > 20 – 28 > 18 – 26 

D > 28 – 35 > 28 – 35 > 26 – 35 

E > 35 - 43 > 35 > 35 – 45 

F > 43 Demand exceeds 
capacity > 45 

Source:  Transportation Research Board, Highway Capacity Manual, 2010. 
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Table 2.1-3: 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 
Source:  Transportation Research Board, Highway Capacity Manual, 2010. 
* Measured from worst-case stop-controlled intersection 
 

2.1.5 Existing Conditions Analysis 
The Existing Conditions analysis is presented herein, based on the development of AM 
and PM peak hour volumes noted in Section 2.1.3.  This analysis scenario reflects current 
traffic volumes and is the baseline analysis to identify operational issues and safety 
concerns along study area freeway segments, ramp terminal intersections, and arterial 
corridor intersections.  The freeway segment and intersection LOS as measured in the 
VISSIM analysis is provided in Figure 2.1-7.     
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I-35/I-80 Freeway Operational Analysis 
The traffic operations analysis of existing conditions along the I-35/I-80 freeway, 
including basic freeway, merge, diverge, and weaving segments, measured segment 
density ranging from LOS B to LOS E.  Specific density measures and associated LOS 
are provided for I-35/I-80/IA 141 interchange segments and surrounding study area 
freeway segments in Table 2.1-4.   
 
While the majority of these segments operate at LOS C or better, three were measured at 
LOS D or E.  All three of these segments occur in the northbound direction during the 
PM peak hour: 

 Northbound merge from Douglas Avenue (LOS D) 
 Northbound mainline freeway segment between Douglas Avenue and IA 141 

(LOS D)  
 Northbound diverge to IA 141 loop ramp (LOS E)    

These three segments highlight the congestion that currently exists through the area 
during the PM peak hour.  Nearly 1,500 vehicles exit on the single-lane northbound  
I-35/I-80 to IA 141 loop ramp, which creates a slow-traffic situation southward toward 
the Douglas Avenue interchange due to the effects of queue spillback on the IA 141 loop 
off-ramp and high northbound mainline traffic volumes in the PM peak hour.      
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Table 2.1-4: Existing Conditions I-35/I-80 Freeway Segment Operations 

I-35/I-80 Freeway Segments 
Existing Conditions 

LOS/Density (pc/mi/ln) 

AM Peak PM Peak 

Northbound to Eastbound   

Weave, Hickman Road to Douglas Avenue B/18.9 C/23.9 

Merge, loop on-ramp to Douglas Avenue B/16.6 C/24.0 

Merge, diagonal on-ramp from Douglas Avenue B/18.0 D/28.1 

Mainline, Douglas Avenue to IA 141 B/17.8 D/29.4 

Diverge, loop off-ramp to IA 141 B/15.6 E/35.7 

Merge, diagonal on-ramp from IA 141 B/16.5 C/23.3 

Mainline, IA 141 to NW 86th Street B/17.5 C/24.4 

Diverge, diagonal off-ramp to NW 86th Street B/18.3 C/27.7 

Merge, loop on-ramp from NW 86th Street B/15.1 C/22.3 

Merge, diagonal on-ramp from NW 86th Street B/17.3 C/24.5 

Mainline, NW 86th Street to Merle Hay Road B/17.6 C/24.7 

Diverge, diagonal off-ramp to Merle Hay Road B/17.3 C/24.3 

Westbound to Southbound   

Merge, diagonal on-ramp from Merle Hay Road B/19.0 B/19.1 

Mainline, Merle Hay Road to NW 86th Street C/22.3 C/22.1 

Diverge, diagonal off-ramp to NW 86th Street C/21.8 C/21.6 

Merge, loop on-ramp from NW 86th Street B/18.1 B/17.6 

Merge, diagonal on-ramp from NW 86th Street B/19.9 B/19.8 

Mainline, NW 86th Street to IA 141 C/20.4 C/20.4 

Diverge, diagonal off-ramp to IA 141 B/19.9 B/20.0 

Merge, loop on-ramp from IA 141 B/18.1 B/19.1 

Merge, directional on-ramp from IA 141 C/24.2 C/21.4 

Mainline, IA 141 to Douglas Avenue C/25.8 C/22.2 

Diverge, diagonal off-ramp to Douglas Avenue C/25.5 C/22.1 

Merge, loop on-ramp from Douglas Avenue C/23.0 C/24.3 

Weave, Douglas Avenue to Hickman Avenue C/22.9 C/25.1 

 

I-35/I-80 Interchange Ramp Terminal Intersection Operational Analysis 
The ramp terminal intersections were analyzed at three I-35/I-80 interchanges within the 
Existing Conditions analysis: at Douglas Avenue, IA 141, and NW 86th Street.  Existing 
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signal timings were utilized at each of the interchanges’ respective ramp terminal 
intersections.  The average control delay and representative LOS for each ramp terminal 
intersection was provided in Figure 2.1-7.    
  
Throughout the study area, all ramp terminal intersections operated at LOS C or better in 
both the AM and PM peak hours signifying the available capacity for a varying degree of 
future traffic growth.  Focusing on the I-35/I-80/IA 141 interchange, average delay and 
queue length for the two interchange ramp terminal intersections are summarized in 
Table 2.1-5.     
 
Table 2.1-5: Existing Conditions I-35/I-80 Ramp Terminal Intersection Operations 

Ramp Terminal Intersection 
Operations 

LOS/Delay 
(sec/veh) 

Queue Length  
(ft.) 

AM Peak PM Peak AM Peak PM Peak 

Northbound/Eastbound Ramp 
Terminal Intersection B/10.2 C/27.7 - - 

Ramp Approach B/16.7 D/39.7 281 1,694 

Northbound Approach A/8.8 C/24.3 198 749 

Southbound Approach A/7.9 B/15.4 394 386 

Westbound/Southbound Ramp 
Terminal Intersection B/11.8 B/10.1 - - 

Ramp Approach C/20.7 C/30.1 287 226 

Northbound Approach A/9.6 A/6.6 251 399 

Southbound Approach A/9.6 A/4.6 427 243 

 
While the overall measured intersection operations at the two IA 141 ramp terminal 
intersections are LOS C or better in both the AM and PM peak hours, there was still 
evidence of operational concern at the southern ramp terminal intersection.  The 
northbound I-35/I-80 loop off-ramp approach to IA 141 showed congested conditions in 
the PM peak hour, with measured delay at LOS D and a queue length extending back 
nearly 1,700 feet.  On this ramp, a queue of greater than 1,300 feet extends beyond the 
gore nose of the loop off-ramp and onto the upstream deceleration lane, posing 
operational and safety concerns to not only exiting traffic but through traffic navigating 
along the I-35/I-80 mainline.  The queue experienced on the loop ramp creates a 
shockwave of degraded operations upstream of the diverge segment, effecting high-
volume freeway segments upstream through the Douglas Avenue interchange.   

Study Area Arterial Intersection Operations 
Other study area intersections along IA 141/NW Urbandale Drive, Meredith Drive, and 
NW 100th Street were also analyzed under existing traffic conditions and existing signal 
timing plans.  All intersections were measured with delay that represented LOS C or 
better in both the AM and PM peak hours.   
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Existing Conditions Operational Analysis Conclusions  
The freeway operations reflect the range and directional nature of the peak hour volumes 
as well as current capacity constraints along the I-35/I-80 freeway through the study area.  
In the northbound to eastbound direction, the PM peak hour volumes are in the range of 
35 to 50 percent higher than those in the AM peak hour.  In the westbound to southbound 
direction, AM and PM peak hour volumes are relatively similar, being slightly greater in 
the AM peak hour.  In many instances, the operations analysis infers operational issues, 
and subsequent safety issues, at a few locations throughout the study area.  
 
Overall, LOS B and C is the norm along freeway segments within the study area, 
indicating acceptable operations through most locations.  Three segments operate at LOS 
D or E, all in the northbound direction during PM peak hour, representative of the high 
PM peak hour volumes approaching the I-35/I-80/IA 141 interchange.   
 
The operations on the northbound I-35/I-80 loop off-ramp show impacts to mainline 
operations due to the queue spillback from the ramp terminal intersection and the 30 mph 
loop ramp design.  Again, in the PM peak hour, the queue extends back onto the loop-off-
ramp deceleration lane and within approximately 200 feet of the taper tying into the 
mainline.  This requires vehicles intending to exit via the loop ramp to begin their 
deceleration on a freeway mainline lane, creating operational and safety issues to 
adjacent and upstream vehicles due to this unexpected and slow-traffic situation.   
 
The Existing Conditions analysis shows the 2012 volume exiting I-35/I-80 northbound at 
the loop ramp to IA 141 to be 1,495 vehicles per hour during the PM peak hour.  With the 
total volume approaching this segment at 5,445 vehicles per hour, this shows that 27 
percent of the northbound I-35/I-80 traffic is exiting the Interstate at the single-lane, 25 
mph loop ramp exit. AASHTO 2004 states the capacity of a loop ramp is between 800 and 
1200 vehicles per hour with the higher figure being applicable only to locations where 
there are no trucks and the design speed is 30 mph or higher.  Thus, the loop ramp is over 
capacity today which is supported by the LOS E designation identified for the diverge 
movement and the nearly 1,700 feet queue identified at the ramp terminal intersection.  
 
Overall, the Existing Conditions analysis provides the baseline of current operating 
conditions throughout the study area.  The operations point to locations of current 
congestion and other segments approaching congested conditions.  These operating 
conditions are projected to degrade further as volumes continue to increase with 
development in the metropolitan area, particularly around and to the north and west of the 
interchange.     

2.1.6 Future Conditions Analysis   
The future conditions analysis involves an assessment of the No-Build conditions under 
2020 and 2040 forecasted traffic volumes.  The significant difference in roadway 
infrastructure between the Existing Conditions and 2040 No-Build Conditions scenario is 
the inclusion of an 8-lane I-35/I-80 cross-section, four lanes in each direction.  The 2020 
No-Build Conditions scenario maintains the existing 6-lane cross-section.  Other 
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improvements in the 2020 and 2040 No-Build Conditions analysis model are further 
described in Section 2.1-7 and noted in Figure 2.1-12, as part of the Des Moines Area 
MPO Long Range Transportation Plan.  The lone exception was the removal of the 
proposed I-35/I-80 interchange at NW 100th Street, to adequately assess future year 
congested conditions on the IA 141 interchange.     
 
While VISSIM incorporates an integrated network analysis capability, the reporting of 
LOS measures was divided into similar sub-sections as the Existing Conditions analysis:   
I-35/I-80 freeway segments, ramp terminal intersections and arterial corridor 
intersections within the study area.  Overall, the 2020 No-Build Conditions and 2040 No-
Build Conditions analysis further demonstrates the continual degradation of traffic 
operations and subsequent magnification of safety concerns at the I-35/I-80/IA 141 
interchange and surrounding area.  The results of the VISSIM analysis of 2020 and 2040 
No-Build Conditions are provided in Figure 2.1-8 and Figure 2.1-9, respectively.   
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I-35/I-80 Freeway Operational Analysis 
I-35/I-80 freeway operations along the study area basic freeway, merge, diverge, and 
weave segments range between LOS B and LOS F in the 2040 No-Build Conditions 
scenario.  The bulk of the LOS E and F measured freeway segments occur on the 
segments upstream of the northbound I-35/I-80 loop off-ramp to IA 141 in the PM peak 
hour and the westbound I-35/I-80 diagonal off-ramp to IA 141 in the AM peak hour.  
This highlights the dynamic of growing demand to access the existing interchange due to 
anticipated growth to the north and west, increasing traffic demand along the I-35/I-80 
corridor, coupled with the fact that the existing operations already exhibit congested 
conditions in the northbound direction and are approaching similar issues in the 
westbound direction.     
 
The 2020 No-Build Conditions operational analysis provides an interim step in the 
continual increase in traffic volumes and degradation of traffic operations along the 
existing I-35/I-80 6-lane cross-section and I-35/I-80/IA 141 interchange layout.   
 
The most notable problematic location extends in the northbound direction between the 
Douglas Avenue loop on-ramp merge location and the IA 141 loop off-ramp diverge 
location.  Under 2040 No-Build conditions which includes an additional through lane 
over and above existing conditions, all four analysis segments (merge, merge, basic 
freeway, and diverge) operate at LOS E or F in the PM peak hour.  Under the 2020 No-
Build Conditions, the latter three of the four segments operate at LOS E in the PM peak 
hour.   
 
Downstream and to the east of the northbound loop off-ramp to IA 141, operations are 
significantly improved in the PM peak hour due to the high volume of exiting traffic at 
IA 141 and the subsequent dissipation of congested conditions.  In the 2040 analysis, the 
8-lane cross-section accommodates the remaining mainline volumes.  In the 2020 No-
Build conditions, operations hover on either side of the LOS C/D threshold, highlighting 
the capacity constraints of the existing 6-lane cross-section to accommodate 2020 PM 
peak hour demand in the eastbound direction.     
 
The freeway segments along westbound I-35/I-80 between Merle Hay Road and IA 141 
also note congested conditions in the 2040 No-Build AM peak hour.  Beginning at the 
westbound diagonal off-ramp to IA 141 diverge location, operations were measured at 
LOS E or D extending upstream to Merle Hay Road.  The westbound NW 86th Street 
diagonal on-ramp merge location, mainline segment  between NW 86th Street and IA 141, 
and the IA 141 diagonal off-ramp diverge location all  measured at LOS E.  Operational 
issues were also noted in the PM peak hour at the westbound diverge to NW 86th Street, 
measuring LOS E.       
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Table 2.1-6: Future Conditions No-Build I-35/I-80 Freeway Segment Operations 

I-35/I-80 Freeway Segments 

 2020 No-Build 
Conditions 

LOS/Density (pc/mi/ln) 

2040 No-Build 
Conditions 

LOS/Density (pc/mi/ln) 

AM Peak PM Peak AM Peak PM Peak 

Northbound to Eastbound     

Weave, Hickman Road to Douglas Avenue C/20.7 C/27.4 B/19.4 C/26.1 

Merge, loop on-ramp to Douglas Avenue B/18.6 D/33.0 B/16.8 E/61.0 

Merge, diagonal on-ramp from Douglas Avenue B/19.9 E/37.6 B/18.9 E/65.9 

Mainline, Douglas Avenue to IA 141 B/19.7 E/35.7 B/18.8 F/61.4 

Diverge, loop off-ramp to IA 141 B/17.3 E/44.7 B/16.8 F/65.0 

Merge, diagonal on-ramp from IA 141 B/18.6 C/27.3 B/17.3 B/19.8 

Mainline, IA 141 to NW 86th Street B/19.7 D/28.2 B/18.4 C/20.6 

Diverge, diagonal off-ramp to NW 86th Street C/20.9 D/34.6 B/19.3 C/21.7 

Merge, loop on-ramp from NW 86th Street B/17.5 C/26.0 B/16.6 B/19.9 

Merge, diagonal on-ramp from NW 86th Street B/19.7 D/28.9 B/19.0 C/22.4 

Mainline, NW 86th Street to Merle Hay Road C/20.2 D/28.6 B/19.3 C/22.6 

Diverge, diagonal off-ramp to Merle Hay Road B/19.8 D/28.2 B/18.8 C/22.2 

Westbound to Southbound     

Merge, diagonal on-ramp from Merle Hay Road C/21.2 C/21.5 C/24.5 C/23.7 

Mainline, Merle Hay Road to NW 86th Street C/25.1 C/25.2 D/30.0 D/33.5 

Diverge, diagonal off-ramp to NW 86th Street C/24.7 C/24.7 E/49.9 E/55.2 

Merge, loop on-ramp from NW 86th Street C/20.6 B/19.8 C/25.5 C/21.2 

Merge, diagonal on-ramp from NW 86th Street C/22.8 C/22.5 D/32.6 C/24.0 

Mainline, NW 86th Street to IA 141 C/23.1 C/23.0 E/41.5 C/24.5 

Diverge, diagonal off-ramp to IA 141 C/22.5 C/22.6 E/45.5 C/26.1 

Merge, loop on-ramp from IA 141 C/20.0 C/21.0 B/18.3 C/20.7 

Merge, directional on-ramp from IA 141 C/27.1 C/23.9 C/24.0 C/23.4 

Mainline, IA 141 to Douglas Avenue D/29.0 C/24.9 C/25.8 C/24.5 

Diverge, diagonal off-ramp to Douglas Avenue D/29.2 C/24.9 C/25.8 C/25.2 

Merge, loop on-ramp from Douglas Avenue C/25.6 C/26.8 C/21.8 C/24.8 

Weave, Douglas Avenue to Hickman Avenue C/26.0 D/28.6 C/24.1 D/29.8 
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I-35/I-80 Interchange Ramp Terminal Intersection Operational Analysis 
Traffic operations were analyzed at the Douglas Avenue, IA 141, and NW 86th Street 
signalized ramp terminal intersections with both 2020 and 2040 No-Build traffic 
conditions.  In both scenarios, the signal timings were optimized for forecasted traffic 
volumes in the AM and PM peak periods to account for the periodic retiming under No-
Build conditions.     
 
Intersection average control delay at both the NW 86th Street and Douglas Avenue 
interchange ramp terminal intersections was measured at LOS C or better in the AM and 
PM peak hours under 2020 and 2040 No-Build conditions.  This implies available 
capacity at these intersections, to varying degrees, in part due to the inclusion of loop 
ramps to remove the arterial to ramp left-turning vehicles from the ramp terminal 
intersections. 
 
Traffic operations under 2040 No-Build Conditions at the two I-35/I-80/IA 141 ramp 
terminal intersections, Table 2.1-8, present operational issues that directly affect 
operations and safety upstream of the respective diverge location on the I-35/I-80 
mainline, as previously presented in the freeway segment analysis.  At the eastbound to 
northbound I-35/I-80 ramp terminal intersection, the average control delay was measured 
at LOS D and E in the AM and PM peak hours under 2040 No-Build traffic conditions.  
Associated ramp approach queues reflect notable spill back, particularly in the PM peak 
hour where the queue extends back to the beginning of the deceleration lane of the loop 
off-ramp.  This back of queue point presents considerable operational and safety concerns 
for the northbound I-35/I-80 traffic.  The effects of this are apparent further upstream, 
contributing to the already congested conditions extending north from Douglas Avenue.  
 
In order to improve operations under 2040 traffic volumes at the I-35/I-80/IA 141 
northbound to eastbound ramp terminal intersection, a few notable turning movements 
need to be addressed.  The southbound IA 141 to eastbound I-35/I-80 left-turn volume is 
noted at 1,100 vehicles and 875 vehicles in the AM and PM peak hours, respectively.  On 
the ramp approach, the right-turn volume is forecasted at over 2,000 vehicles in the PM 
peak hour.  Traffic flow through the intersection is directional based on peak hour, with a 
general higher flow in the southbound direction in the AM peak hour and northbound 
direction in the PM peak hour.   
 
A similar occurrence is noted under 2040 traffic volumes at the westbound I-35/I-80 
ramp terminal intersection with IA 141.  In the AM peak hour, the overall intersection 
average control delay measured at LOS C and meets the design year LOS goal.  
However, operational issues that spill upstream are present within individual movements.  
The ramp approach to the intersection operated at a LOS E with nearly 70 seconds of 
delay per vehicle.  Coupled with the high exiting volume, this created a queue that 
extended over 1,700 feet to the nose of the ramp gore within the exit taper and ultimately 
affects mainline I-35/I-80 operations and safety.   
 
In the 2040 PM peak hour, the westbound ramp approach to the intersection queue length 
is not as pronounced, but still extends back nearly 1,300 feet from the ramp terminal 
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intersection, or approximately 400-500 feet from the ramp diverge location.  Overall 
ramp terminal intersection average control delay measures at LOS D, but the ramp 
approach measures at LOS E and the southbound approach measures at LOS F with 
nearly two minutes of delay per vehicle.  The southbound queue extends over 1,700 feet 
back from the intersection and into the diverge segment of the southbound IA 141 to 
southbound I-35/I-80 directional ramp and southbound IA 141 split.  This creates 
unexpected queue location and adjacent/approaching lane speed differential concerns, 
particularly in the middle lane that provides the option of continuing southbound on IA 
141 or entering the southbound IA 141 directional ramp.    
 
The 2040 No-Build Conditions entering intersection volumes are notable at the northern 
ramp terminal intersection, particularly between the conflicting movement of the left-
turning volume from the ramp approach and southbound volume in the AM peak hour.  
These volumes require a balance under existing approach lane configurations and 
available capacity, to minimize queue spillback that affect upstream high-speed segments 
particularly on I-35/I-80.  In the PM peak hour, nearly 3,000 vph are projected to travel 
northbound through the intersection which requires ample green time as to not impact 
operations at the southern ramp terminal intersection.         
 
In the 2020 No-Build Conditions analysis, both I-35/I-80/IA 141 ramp terminal 
intersections were noted to operate at LOS C or better, highlighted in Table 2.1-7.  In 
terms of intersection average control delay, the ramp terminal intersections operate within 
the LOS design goal of C or better.  However, similar to the Existing Conditions and 
2040 No-Build Conditions, a significant queue approaching 1,700 feet forms along the 
northbound I-35/I-80 to IA 141 loop off-ramp posing operational and safety issues to the 
I-35/I-80 mainline and ramp.   
 
Table 2.1-7: 2020 No-Build Conditions I-35/I-80 Ramp Terminal Intersection 
Operations 

Ramp Terminal Intersection 
Operations 

LOS/Delay 
(sec/veh) 

Queue Length  
(ft.) 

AM Peak PM Peak AM Peak PM Peak 

Northbound/Eastbound Ramp 
Terminal Intersection B/11.3 C/31.1 - - 

Ramp Approach B/14.8 C/31.8 241 1699 

Northbound Approach B/14.3 C/30.6 277 860 

Southbound Approach A/8.7 C/30.7 614 820 

Westbound/Southbound Ramp 
Terminal Intersection B/13.6 A/9.8 - - 

Ramp Approach C/26.2 C/21.1 386 242 

Northbound Approach A/8.3 A/7.9 287 530 

Southbound Approach A/9.6 A/6.2 515 324 
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Table 2.1-8: 2040 No-Build Conditions I-35/I-80 Ramp Terminal Intersection 
Operations 

Ramp Terminal Intersection 
Operations 

LOS/Delay 
(sec/veh) 

Queue Length  
(ft.) 

AM Peak PM Peak AM Peak PM Peak 

Northbound/Eastbound Ramp 
Terminal Intersection C/31.4 D/42.2 - - 

Ramp Approach C/32.6 D/41.2 1005 1714 

Northbound Approach C/22.2 D/47.6 577 919 

Southbound Approach C/34.9 D/37.2 1356 1383 

Westbound/Southbound Ramp 
Terminal Intersection D/41.5 E/62.7 - - 

Ramp Approach E/69.9 E/74.2 1703 1270 

Northbound Approach B/15.4 C/25.3 623 1256 

Southbound Approach D/45.1 F/118.0 1321 1708 

Study Area Arterial Intersection Operations 
The study area arterial intersections generally experienced degraded operations as traffic 
volumes continued to increase from the previously noted Existing Conditions analysis.  
While not as pronounced under 2020 volumes, the arterial congestion is apparent in the 
2040 No-Build Conditions analysis.  Each signalized intersection was optimized based on 
the forecasted turning movements in the respective scenario and peak hour.  Intersections 
with existing stop-controlled approaches maintained the same traffic control through the 
two No-Build scenarios.     
 
Under 2040 No-Build Conditions, congestion is prevalent at many of the IA 141/NW 
Urbandale Drive corridor intersections in both the AM and PM peak hours.  Notable 
intersection average control delay occurs in the PM peak hour at both the major 
intersections with SE 37th Street north of I-35/I-80 and with Meredith Drive to the 
southeast at LOS E and F respectively.  All four studied intersections along Meredith 
Drive measure at LOS F in the PM peak hour, two of which are stop-controlled 
intersections from the side-street. 
 
Capacity improvements to the NW Urbandale Drive intersection with Meredith Drive 
were completed in 2015.  These improvements provide dual-left turn lanes and single 
right-turn lanes for all approaches.  Even with these improvements, this intersection was 
noted to experience LOS F during the 2040 PM peak hour for No-Build conditions.  
 
Capacity is available at both analysis intersections along NW 100th Street, at Northpark 
Drive to the north of I-35/I-80 and Plum Drive to the south, reflected by the LOS A 
measures in both the AM and PM peak hours.   
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Future Conditions No-Build Plus NW 100th Street Interchange Operations 
A similar analysis was completed for the No-Build Plus NW 100th Street Interchange 
traffic scenario where 2040 traffic volumes were analyzed.  The operational results for 
2040 are displayed graphically in Figure 2.1-10.  
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With the addition of the NW 100th Street interchange, the biggest benefit to mainline 
Interstate traffic operations comes in the segments immediately adjacent to the proposed 
interchange, particularly during the AM peak hour in the westbound direction.  Under the 
No-Build, the basic freeway segment between the NW 86th Street and IA 141 
interchanges was noted to experience LOS E in the westbound direction during the AM 
peak hour.  With the addition of the interchange at NW 100th Street and the 
corresponding addition of auxiliary lanes in both directions between the NW 100th Street 
and IA 141 interchanges as well as between the NW 100th Street and NW 86th Street 
interchange, the operational analysis is changed from a basic freeway segment to a 
weaving segment.  The auxiliary lanes provide a 5th lane in each direction, adding 
capacity to the Interstate and resulting in LOS C between NW 86th Street and NW 100th 
Street and LOS B between NW 100th Street and IA 141. 
 
The addition of the NW 100th Street interchange also provides a marginal improvement 
during the PM peak hour at the IA 141 and SE 37th Street intersection as this LOS 
improves from E without the interchange to D with the interchange.  This is indicative of 
a slight shift in travel patterns due to the inclusion of the interchange. 
 
The addition of the NW 100th Street interchange reduced travel demand at the IA 141 
interchange by approximately 10 to 15 percent.  Whereas this is a meaningful reduction 
in travel demand, the addition of the NW 100th Street interchange did not improve the 
LOS F experienced during the PM peak hour at the northbound diverge to the exit loop at 
IA 141.  Overall, the addition of the NW 100th Street interchange provides improvement 
to the Interstate operations east of the IA 141 interchange to NW 86th Street, but does not 
negate the need to improve the IA 141 interchange. 

Future Conditions Operational Analysis Conclusions  
Throughout the study area, congestion was most apparent along three general areas on the 
I-35/I-80 freeway, two of those including off-ramp locations to IA 141:  

 Northbound I-35/I-80 from the single-lane loop off-ramp to IA 141 diverge 
location upstream to the Douglas Avenue loop on-ramp in the PM peak hour,  

 Westbound I-35/I-80 from the single-lane diagonal off-ramp to IA 141 upstream 
to the NW 86th Street on-ramp merge location in the AM peak hour, and  

 Westbound single-lane diagonal off-ramp to NW 86th Street upstream through the 
adjacent basic freeway segment.   

These locations with operational concerns align with peak hour volumes and traffic 
patterns, particularly with the directionality of traffic flow and exit/entrance locations 
along I-35/I-80 throughout the study area.    
 
The future conditions operational analysis highlights the operational issues along I-35/ 
I-80 stemming from congested conditions at the two I-35/I-80/IA 141 interchange ramp 
terminal intersections and subsequent queue spillback to the I-35/I-80 mainline.  This 
creates a shockwave affect upstream that not only disrupts steady progression through the 
study area, but creates safety issues in same lane/adjacent lane speed differential and 
erratic maneuvers to position for an exit or to change lanes and avoid a queue.  It can be 



I-35/I-80 and Iowa Highway 141 – NW 100th Street IM-080-3(178)127--13-77 
Interchange Justification Report Page 49  June 2015 - DRAFT 
 

concluded that the existing ramp terminal intersections and single-lane ramp capacity will 
not meet the forecasted 2020 and 2040 traffic demand.  
 
In the 2020 No-Build Conditions analysis, the forecasted traffic volumes highlight the 
need for mainline capacity improvements to alleviate a series of operational issues along 
the corridor, particularly in the northbound to eastbound direction’s PM peak hour.  In the 
westbound to southbound direction, mainline volumes are relatively similar between the 
AM and PM peak hours and are consistently pushing the LOS C/D threshold.  Comparing 
similar segments between the 2020 and 2040 No-Build Conditions, the anticipated 8-lane 
freeway cross-section addresses many of those capacity-related issues first identified in 
the 2020 analysis.     
 
Arterial corridor congestion is most notable along the IA 141/NW Urbandale Drive and 
Meredith Drive corridors, with many of the intersections depicting LOS D or worse in 
one or both the analysis peak hours.  At the other study area arterial intersections along 
Douglas Avenue, NW 10th Street, and NW 86th Street, 2040 operations were measured at 
LOS C or better in both peak hours.    
 
In conclusion, the future conditions analysis quantified operational and safety related 
issues along the model corridor.  The two single-lane IA 141 interchange off-ramps and 
associated ramp terminal intersections lack capacity to accommodate 2040 traffic 
conditions, and in the case of the northbound I-35/I-80 loop off-ramp, was noted as 
experiencing operational issues due to queue spillback in the Existing Conditions and 
2020 No-Build Conditions as well.  Freeway operations also continued to degrade at 
other locations along the study area, particularly at locations upstream of the IA 141 
interchange in each direction.        

2.1.7 Local System Improvements 
As indicated in the introduction, the study area has experienced steady land use and 
population growth in recent history and the trend is expected to continue.  Figure 2.1-11 
presents population and employment growth, based on the official Des Moines Area 
MPO Travel Demand model, in the various traffic analysis zones in the immediate 
project area, which shows over 18,000 population growth and 9,000 employment growth.  

Local Transportation Network Improvements 
Figure 2.1-12 shows the planned local street network and Interstate improvements 
contained within the travel demand model that served as the basis for the traffic forecasts.  
A number of these projects shown in green (Before 2010) have been completed and a 
number of the local network expansion projects are programmed in various community 
Capital Improvement Programs.  The combined value of street capital improvements 
within three miles of the I-80/I-35/IA 141 interchange included within the MPO’s 2035 
LRTP is over $177 million. 
 
This expansion of the local street network by adding capacity to parallel and crossing 
roadways across the entire project area represents a reasonable expectation for local 
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roadway network improvements to distribute and manage local trips on the local street 
system as well as accommodate connectivity between the Interstate system and the local 
system.  Additional expansion of the local roadway network would not meet the purpose 
and need of the proposed project. 
 
The City of Grimes is completing a study of the northwest quadrant of the metro area to 
determine if additional transportation network improvements would alleviate travel 
demand on IA 141.  As part of this study, a new corridor north and west of Grimes, a new 
alignment of IA 44 around the west and south side of Grimes and other local network 
improvements are being investigated.  Conclusions of this study are not available at this 
time.   
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Effects of a NW 100th Street Interchange 
The travel demand model was utilized to evaluate how travel patterns shifted with the 
addition of the NW 100th Street interchange.  Table 2.1-9 shows that there are several 
prominent shifts in travel patterns with the addition of the NW 100th interchange:   

 The entrance and exit volumes at the IA 141 interchange reduce from 10 to 15 
percent which supports the purpose and need for the IA 141 interchange 
improvements by removing travel demand to help with the capacity constraints.  
However, as demonstrated in the 2040 No-Build analysis in the previous sections 
of this report, the reduction in travel demand is not enough to fully meet the 
purpose and need for the project improvements. 

 Volumes increase significantly on NW 100th Street itself, demonstrating a demand 
for the access point to the Interstate system.  Projected 2040 traffic volumes on 
the proposed NW 100th Street interchange ramps are 10,000 to 13,000 AADT, 
which is a similar order of magnitude as the adjacent NW 86th Street and Douglas 
Avenue interchanges, further demonstrating the demand for the interchange.  The 
City of Urbandale has programmed the expansion of NW 100th Street, 
replacement of the bridge over I-35/I-80 and improvements to the NW 100th 
Street/ NW 54th Avenue intersection to accommodate the increased traffic. 

 There is an approximate 12 percent drop in traffic on NW 86th Street, north of the 
Interstate, as north-south travel patterns shift to the NW 100th Street corridor.  The 
City of Johnston is also expanding the NW 100th Street corridor north across their 
community to provide connectivity to residential, school and retail growth. 
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Table 2.1-9: NW 100 Street Interchange Effects on Network Daily Travel 

 

Expansion of the Existing IA 141 Interchange 
As demonstrated in the 2040 No-Build analysis of the IA 141 interchange, the existing 
exit loop ramp has exceeded capacity as well as the ramp terminal intersections along 
NW Urbandale Drive/IA 141.  Improvements to the existing form of interchange were 
examined to determine if modifications to the existing form of interchange would achieve 
the purpose and need for the project. 
 
Figure 2.1-13 shows a potential scenario to address the exit loop and ramp terminal 
intersection capacity constraints.  The concept implements a dual-lane exit loop to 
address ramp capacity and the ramp terminal intersection was expanded to include dual 
turn lanes and added through capacity on NW Urbandale Drive.  As indicated on the 
graphic, the proposed improvements would not meet Level of Service goals (note the 
reported LOS information is based on Synchro as opposed to VISSIM that was reported 
in the previously described 2040 No-Build analysis – the two methodologies often report 
slightly different results).   

No-Build No-Build + 100th % Change

I-35/80

I-35/80 - South of Douglas Ave 149,700 150,100 0.3%

I-35/80 - South of Meredith Ave 132,500 133,000 0.4%

I-35/80 - South of IA 141 132,500 133,000 0.4%

I-35/80 - East of IA 141 128,800 125,300 -2.7%

I-35/80 - East of 100th St 128,800 138,400 7.5%

I-35/80 - East of 86th St 137,900 140,700 2.0%

Meredith Drive

Meredith - West of I-35/80 23,200 23,900 3.0%

Meredith - East of I-35/80 23,200 23,900 3.0%

IA 141/NW Urbandale Drive

IA 141 - South of Plum 32,100 30,800 -4.0%

IA 141 - South of I-35/80 33,900 32,500 -4.1%

IA 141 - North of I-35/80 64,900 63,200 -2.6%

IA 141 - North of 37th 53,900 54,200 0.6%

NW 100th Street

NW 100th - South of I-35/80 8,900 14,900 67.4%

NW 100th - North of I-35/80 8,900 20,600 131.5%

IA 141 Interchange

I-35/80 Northbound Exit 16,400 14,700 -10.4%

I-35/80 Southbound Entrance 15,900 13,500 -15.1%

Douglas Avenue

Douglas - East of I-35/80 27,900 26,600 -4.7%

Douglas - West of I-35/80 36,200 36,100 -0.3%

NW 86th Street

NW 86th - South of I-35/80 27,800 28,100 1.1%

NW 86th - North of I-35/80 36,900 32,500 -11.9%

Location

2040 Daily Traffic Forecasts
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The exit loop concept also sought to address the decision sight distance concerns of the 
existing exit loop geometry by creating a separate alignment for the exit loop which also 
provides for additional expansion of mainline capacity beyond the planned 4th lane in 
each direction.  The impacts associated with the concept include: 

 Replacement or modification of the existing I-35/I-80 bridge over NW Urbandale 
Drive.  Existing under-deck opening does not accommodate NW Urbandale Drive 
widening. 

 Incompatibility of six-lane NW Urbandale Drive section south of the interchange 
would require expansion south to Meredith Drive to integrate with local network. 

 Potential impacts to business in the triangle between the interchange, Plum Drive 
and NW Urbandale Drive. 

 
For the entrance loop, a concept was developed that meets current Iowa DOT design 
standards for entrance loop geometry transition to the acceleration lane while also 
providing for expandability of the mainline.  This geometry shows the need to expand the 
existing mainline bridge and realign both the diagonal exit ramp and rebuild the entrance 
loop in its entirety. 
 
This exercise also highlights the limiting factor of the existing form of interchange.  To 
add mainline capacity, there is no available space in the median and all future capacity 
expansion needs to occur to the outside edges, thus necessitating complete reconstruction 
of all the ramps.  Given the current limited clearance over the railroad, any widening to 
the inside of the horizontal curve, on the low side of the super-elevation, would result in 
further reduction of vertical clearance or a separate, higher structure or thinner beam 
design would be required.   
 
Whereas this proposed concept meets some of the needs of the project, the end result is 
that Level of Service goals are not met and improvements to the existing form of 
interchange therefore do not meet the purpose and need for the project. 
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2.1.8 Policy Point 1 Summary 
The traffic operations analysis of the I-35/I-80 corridor indicate the corridor as a whole 
operates as a constrained facility under 2040 conditions with LOS F experienced on basic 
freeway capacity both east and south of the study interchanges.  This is based on the 
planned fourth lane being added to the current three-lane section by 2040.  This 
performance metric is present regardless of the status of the interchange conditions.  
Interchange improvements need to evaluate how performance of the mainline can be 
improved, even if not to preferred LOS C criteria. 
 
The addition of the NW 100th Street interchange to the 2040 No-Build scenario improves 
I-35/I-80 mainline traffic operations in the segments adjacent to the proposed interchange 
due to the addition of auxiliary lanes in both directions between adjacent interchanges.  
These auxiliary lanes add a 5th lane in each direction under the 2040 scenario, adding 
capacity to the Interstate.  Even with the slight improvement in operations at various 
places within the analysis, the addition of the NW 100th Street interchange did not 
significantly change travel patterns enough to improve the LOS F during the PM peak 
hour at the northbound diverge to the exit loop at IA 141.  Overall, the addition of the 
NW 100th Street interchange provides some improvement in Interstate traffic operations, 
but does not negate the need to improve the IA 141 interchange. 
 
The No-Build traffic operations analysis both with and without the proposed NW 100th 
Street interchange indicates the existing form of interchange at IA 141 does not meet 
traffic operations goals of LOS C.  Improvements to the existing form of interchange by 
adding ramp capacity and ramp terminal intersection capacity does not meet the LOS C 
performance metrics and a new form of interchange at IA 141 is needed.  Additionally, 
the existing exit and entrance loop ramps do not meet good design practice.  There is 
deficient decision sight distance for the exit maneuver to the exit loop ramp combined 
with deceleration on a down-grade.  Acceleration on the entrance loop ramp features an 
up-grade that exceeds preferred, current design criteria that is also undesirable. 
 
Review of the travel demand model with the addition of the NW 100th Street interchange 
shows benefits to the IA 141 interchange by reducing ramp volumes by 10 to 15 percent.  
Whereas this is not enough reduction to meet the purpose and need for IA 141 
interchange improvements, it does provide a benefit to overall network performance.  The 
proposed NW 100th Street interchange is consistent with local agency plans to expand 
NW 100th Street and the travel demand model indicates daily travel on the new ramps to 
be in the 10,000 to 13,000 range, comparable to the adjacent interchanges in the area.  
The new interchange is needed to serve the growth in the NW 100th Street corridor which 
is expected to reach over 20,000 daily trips by 2040.  The local agencies have committed 
to expanding NW 100th Street in 2016 to accommodate the growth. 
 
The travel demand model that served as the basis for the traffic forecasts includes an 
approximate $177 million investment in local roadway system expansion in the 
immediate project area.  This investment represents a reasonable expectation for local 
roadway network improvements to distribute and manage local trips on the local street 
system as well as accommodate connectivity between the Interstate system and the local 
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system.  Additional expansion of the local roadway network would not meet the purpose 
and need of the proposed Interstate access modifications. 
 
The need being addressed by the proposed IA 141 interchange improvements and the 
additional of the NW 100th Street interchange cannot be adequately satisfied by the 
existing form of interchange and/or by additional improvements to local roads and streets 
in the study area to satisfactorily accommodate the design-year traffic demands.  Policy 
Statement #1 criteria has been satisfied. 
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2.2 FHWA Policy Statement # 2 
FHWA policy statement # 2 states: 
 
The need being addressed by the request cannot be adequately satisfied by reasonable 
transportation system management (such as ramp metering, mass transit, and HOV 
facilities), geometric design, and alternative improvements to the Interstate without the 
proposed change(s) in access (23 CFR 625.2(a)).  
 
The second policy statement raises the question as to whether alternate interchange 
design, location, and modal solutions have been considered prior to deciding on the 
improvements proposed as part of this IJR. 

2.2.1 Alternative Evaluation 
The interchange concept development process identified five reasonable and feasible 
Build alternatives for the I-35/I-80/IA 141 interchange to address the needs identified in 
Policy Statement #1.  It included looking at the adjacent I-35/I-80 cross-roads and 
incorporating those crossings into the evaluation of access to the freeway.  Modifications 
throughout the study area, both planned and proposed as part of this study, take into 
consideration the integration of improvements throughout the study area to assess the 
relationship and subsequent impacts/benefits one improvement has with respect to 
another.   
 
As reviewed in Policy Statement #1, improvements to the existing configuration of the 
IA 141 interchange by making geometric and capacity improvements did not satisfy the 
purpose and need of the project and five interchange build alternatives were developed. 

Interchange Alternatives Development Process 
The forecasted traffic volumes analyzed in the 2040 No-Build Conditions highlight the 
global need for corridor-level capacity improvements along I-35/I-80 through the study 
area.  The operational differences between the 6-lane Existing Conditions, 6-lane 2020 
No-Build Conditions and the 8-lane 2040 No-Build Conditions show the benefit of the 
8-lane cross-section.  Whereas the 8-lane mainline improves future, anticipated traffic 
operations, the addition of the additional through lane in each direction does not meet 
LOS C goals.  It also illustrates that the improved mainline corridor-level capacity does 
not address operational and safety issues at the I-35/I-80/IA 141 interchange.   
 
The effects of poor operating conditions at the interchange are experienced upstream 
from the interchange in both the northbound direction in the PM peak hour (with and 
without inclusion of an interchange at NW 100th Street) and in the westbound direction in 
the AM peak hour (without an interchange at NW 100th Street).  Essentially, the 
interchange alternatives analysis builds upon the mainline capacity improvements to 
provide a comprehensive approach to improving operations through the study area. 
 
As part of the comprehensive approach to address I-35/I-80 corridor-wide operations, an 
ultimate future build out of a continuous Collector-Distributor (C-D) road has been 
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identified as a potential distant, planning-level concept.  The ability to pull the bulk of 
merge/diverge segments off of the I-35/I-80 mainline to a C-D road provides operational 
and safety benefits to the mainline.  The layout consolidates the merge/diverge locations 
with the I-35/I-80 mainline, while accommodating similar levels of access to the local 
system via the C-D road.  The cost to construct a C-D road throughout the corridor is 
cost-prohibitive to undertake in the near future and as a single project, but is considered 
as an ultimate build-out through a series of future I-35/I-80 projects.  A conceptual look 
at what a continuous C-D road layout in both directions would entail is provided in 
Figure 2.2-1.  With consideration to future I-35/I-80 mainline capacity improvements 
and an ultimate-build C-D road concept through the corridor, a key consideration to the 
proposed interchange improvements is the flexibility and expandability to accommodate 
potential future corridor projects.   
 
A key aspect to the development of interchange concepts was access to/from I-35/I-80 
and traffic patterns on the local network.  This included assessing how changes in ramp 
and ramp terminal intersection configurations, directional flow of traffic, and additional 
or elimination of existing access locations affect study area operations.   
 
The evaluation of proposed improvements through the study area was conducted in two 
stages, looking at the potential addition of access to/from I-35/I-80 at NW 100th Street 
and proposed improvements to address existing conditions at the I-35/I-80/IA 141 
interchange.   As outlined in the current Des Moines Area MPO Long Range 
Transportation Plan, the addition of an interchange at NW 100th Street is planned to occur 
first.  It is expected that this additional access would alleviate some congestion at IA 141 
through a redistribution of traffic to new/adjacent interchanges, to a certain degree.  
Therefore, this interchange was analyzed first to identify the affect a new interchange 
would have on operations to the I-35/I-80 mainline and any redistribution of traffic that 
may be conducive to operations at the IA 141 interchange.  
 
Following the analysis of additional freeway access to/from NW 100th Street, an analysis 
of the I-35/I-80/IA 141 interchange was conducted to address the established interchange 
needs.  This incorporates the preferred NW 100th Street interchange configuration and 
provides a study area-wide analysis approach to the proposed improvements.   
 
  





I-35/I-80 and Iowa Highway 141 – NW 100th Street IM-080-3(178)127--13-77 
Interchange Justification Report Page 62  June 2015 - DRAFT 
 

NW 100th Street Interchange Build Alternatives Evaluation 
A need for additional access to/from I-35/I-80 and NW 100th Street was identified in 
Policy Statement #1, as the additional access would provide for the distribution of traffic 
volumes concentrated at the I-35/I-80/IA 141 interchange to additional access locations.  
Thus, this reduces the existing and future conditions levels of congestion at the IA 141 
interchange. The following summarizes the development of potential new access 
alternatives to I-35/I-80 at NW 100th Street, and how each interchange would affect 
traffic operations throughout the study area.  A detailed discussion and analysis of each 
of the studied NW 100th Street interchange alternatives is provided in the NW 100th Street 
Interchange Alternative Screening: Technical Memorandum #5 attached in Appendix E.       
 
Four variations of a diamond-type interchange were developed for the proposed new 
Interstate access at NW 100th Street.  The interchanges incorporate the proposed NW 
100th Street bridge improvements identified in the City of Urbandale Capital 
Improvement Plan with providing full access to/from I-35/I-80 within the available 
spacing constraints with the existing adjacent interchanges.  The traffic operations with 
the first adjacent intersections, Northpark Drive to the north and Plum Drive to the south, 
were evaluated with proposed improvements to achieve acceptable local network 
operations.  The following summarizes the analyzed NW 100th Street interchange 
alternatives: 
   
 Conventional Diamond Interchange (DI) – Incorporating single-lane diagonal 

ramps in each of the four interchange quadrants with 1,100 feet between ramp 
terminal intersections.       

 Compressed Diamond Interchange (CDI) – Incorporating single-lane diagonal 
ramps in each of the four interchange quadrants, but pulling the ramp terminal 
intersections closer to the I-35/I-80 mainline with 700 feet between ramp terminal 
intersections to reduce ROW.       

 Tight Diamond Interchange (TDI) – Incorporating single-lane diagonal ramps in 
each of the four interchange quadrants, but pulling the ramp terminal intersections 
closer to the I-35/I-80 mainline with 500 feet between ramp terminal intersections to 
further reduce ROW needs.       

 Single Point Interchange (SPUI) – Incorporating single-lane diagonal ramps in each 
of the four interchange quadrants that converge at a single intersection.    

 Diverging Diamond Interchange (DDI) – Incorporating single-lane diagonal ramps 
in each of the four interchange quadrants and two ramp terminal intersections within 
the DDI configuration.       

 Avoidance Alternative (AA) – The avoidance alternative basically combines the 
intersection spacing of the tight diamond alternative on the north side of the 
interchange with that of the compressed diamond alternative on the south side of the 
interchange.  This creates approximately 600 feet of spacing between ramp terminal 
intersections.  The avoidance alternative was created to minimize impacts to North 
Walnut Creek which traverses the proposed interchange area.         
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Each of the potential Build alternatives at the NW 100th Street interchange with I-35/I-80 
was evaluated against the following criteria: 

 Conceptual Geometry Review 
 Traffic operations 
 Right-of-Way and Environmental Impacts 
 Access Control 
 Constructability 

 
One of the primary evaluation criteria centered on the respective impacts each of the 
potential Build alternatives would have on North Walnut Creek.  The assessment of 
impacts to the creek was based on the hierarchy of avoid, minimize, or mitigate in order 
of preference.  The assessment of impacts to North Walnut Creek was conducted 
qualitatively based on the proposed ramp alignments proximity to the existing creek 
alignment. 
 
A summary of the NW 100th Street interchange alternatives screening results in shown in 
Table 2.2-1.  As stated previously, more detail is provided within Technical 
Memorandum #5 in Appendix E.   
 
Table 2.2-1: NW 100th Street Interchange Alternative Screening Summary 

Screening Criteria 
Alternative 

DI CDI TDI SPUI DDI AA 
Geometry Review 

Meets Current Design Criteria? Yes Yes Yes Yes Yes Yes 
Design Exceptions Needed? No No No No No No 

Traffic Operations 
Achieves LOS C or better at 
ramp terminals Yes Yes Yes Yes Yes Yes 

Achieves LOS D or better at 
adjacent intersections Yes Yes Yes Yes Yes Yes 

Right-of-Way and Environmental Considerations 
Need for additional  
right-of-way High Medium Low Low Medium Medium 

Possible stream impacts Low High Medium Medium High Medium 
Access Control 

600’ Access Control attainable No Yes Yes Yes Yes Yes 
Constructability Review 

Alternative conducive to 335’ 
bridge length Yes Yes Yes No Yes Yes 

 
The conventional diamond interchange was ruled out based on its inherent right-of-way 
needs and its inability to meet the Iowa DOT Access Control policy dictating 600 feet 
spacing between ramp terminal intersections to the next access point along the 
interchange cross road.  With the existing intersections at Northpark Drive north of 
I-35/I-80 and Plum Drive south of I-35/I-80, the conventional diamond interchange 
violated this 600 foot rule. 
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The compressed diamond and diverging diamond alternatives each featured ramp 
alignments for the I-35/I-80 westbound exit ramp which aligned on top of the existing 
North Walnut Creek alignment.  These two alternatives were eliminated based on the fact 
that North Walnut Creek would either have to be rechannelized outside of the interchange 
area or significant length of the creek would have to be contained within a box culvert to 
make these alternatives feasible. 
 
The single-point urban interchange was determined to be inefficient due to the length of 
bridge being proposed for the NW 100th Street crossing of I-35/I-80.  The City of 
Urbandale plans to rebuild the existing NW 100th Street bridge in 2016.  Through 
coordination with the Iowa DOT, a bridge length of 335 feet has been established.  This 
bridge length will be accommodated via a two-span bridge, each with 165 feet span 
lengths.  This bridge length provides the Iowa DOT with options for the future expansion 
of the I-35/I-80 corridor accommodating either additional mainline lanes or the creation 
of a collector-distributor roadway system through the area.  This fact makes for a very 
large bridge to accommodate a single-point intersection over the Interstate.   
 
The tight diamond and avoidance alternatives satisfied the screening criteria better than 
the other alternatives.  While all the alternatives will impact the creek, these two 
alternatives minimize the stream impacts.  Between these two alternatives, the avoidance 
alternative provides better overall intersection spacing along the NW 100th Street corridor 
and was selected, for this reason, as the desired interchange form for further evaluation 
within this Interchange Justification Report. 

IA 141 Interchange Build Alternatives Evaluation 
The analysis of existing and forecasted conditions throughout the I-35/I-80/IA 141 
interchange identifies a series of traffic operations and safety needs.  The analysis in 
Policy Statement #1 highlights the continued degradation of traffic operations as traffic 
volumes increase and establish that the proposed 8-lane cross-section capacity 
improvements do not address all congested locations through the study area.  Coupled 
with the identified crashes along the freeway mainline, ramps, and ramp terminal 
intersections, the established needs provide the baseline for the initial, high-level 
evaluation of Build alternatives detailed in the I-35/I-80/IA 141 Interchange Alternative 
Screening: Technical Memorandum #6 (Appendix F).     
 
One primary contributor to study-area congestion is the northbound I-35/I-80 to 
northbound IA 141 movement via the existing single-lane loop off-ramp.  The No-Build 
analyses show that mainline capacity improvements alone do not address the issue which 
is primarily due to the 30 mph loop ramp and ramp terminal intersection capacity.  The 
westbound I-35/I-80 to IA 141 ramp terminal intersection also notes similar operational 
impacts, to a smaller magnitude than the northbound direction, in the No-Build analyses.  
I-35/I-80 impacts at both locations extend upstream for multiple analysis segments.   
 
Overall, the traffic demand entering/exiting via the IA 141 interchange highlights the 
needs and importance of the interchange in the region of the metropolitan area.  The 
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interchange, in its current configuration, is a high-demand freeway access point 
facilitating the distribution of traffic to a wide variety of destinations both locally and 
more regionally.   
 
An Alternatives Screening Technical Memorandum was developed to perform an initial, 
high-level assessment and comparison of each of the proposed Build alternatives at the 
I-35/I-80/IA 141 interchange (Appendix F).  The conceptual geometrics and discussion 
regarding the interchange development for each Build alternative are outlined in detail 
within the technical memorandum.  The evaluation includes the proposed Build 
interchange alternative at NW 100th Street.  The following is a summary of each of the 
proposed Build alternatives:     
 
 Alternative 1 – Features the addition of a dual-lane flyover ramp from northbound 

I-35/I-80 to northbound IA 141 and retention of the two existing loop ramps.  
I-35/I-80 auxiliary lanes are also added between the Douglas Avenue on-ramp and 
IA 141 flyover ramp in the northbound direction and the IA 141 directional on-ramp 
and Douglas Avenue off-ramp in the southbound direction.  The existing SE 41st 
Street intersection with IA 141 is closed.     

 
 Alternative 2 – Features the addition of a dual-lane flyover ramp from northbound 

I-35/I-80 to northbound IA 141 and removal of the two loop ramps.  The westbound 
I-35/I-80 off-ramp terminal intersection with IA 141 is relocated south of the existing 
intersection.  At Meredith Drive, diagonal ramps are added in the southwest and 
southeast interchange quadrants to accommodate northbound exit and southbound 
entrance movements.  These two Meredith Drive ramps function in conjunction with 
the remaining IA 141 interchange ramps to provide full movements to and from the 
Interstate, connected by the local roadway network.  Similar to Alternative 1, 
I-35/I-80 auxiliary lanes are added between the Douglas Avenue on-ramp and IA 141 
flyover ramp in the northbound direction and the IA 141 directional on-ramp and 
Douglas Avenue off-ramp in the southbound direction.  The existing SE 41st Street 
intersection with IA 141 is closed.       

 
 Alternative 3 –Includes all aspects of Alternative 2, with the following modifications 

and additions.  The northbound flyover ramp extends farther north, crossing over SE 
37th Street prior to merging with IA 141.  Local access from the flyover ramp is 
provided to SE 37th Street via a slip-ramp connection to IA 141 south of SE 37th 
Street.  Additional capacity along southbound IA 141 is provided via an auxiliary lane 
between SE 37th Street and the southbound IA 141 directional on-ramp to I-35/I-80.  
Plum Drive, presently located to the east and south of I-35/I-80, is extended 
southwest to the proposed northbound ramp terminal intersection at Meredith Drive 
accommodating local, bi-directional traffic between Meredith Drive and a new 
connection with the existing Plum Drive approximately 0.5 miles east of the 
interchange, providing connectivity among the Meredith Drive, IA 141 and NW 100th 
Street interchange ramps.  
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 Alternative 4 – Features the flyover ramp and adds a proposed frontage road between 
Meredith Drive and NW 100th Street.  Alternative 4 includes all components of 
Alternative 3, except for the proposed modifications to Plum Drive.  A bi-directional 
frontage road parallels along the south side of I-35/I-80, between the northbound 
I-35/I-80 off-ramp terminal intersection with Meredith Drive and the eastbound 
I-35/I-80 on-ramp terminal intersection at NW 100th Street, providing connectivity 
among the Meredith Drive, IA 141 and NW 100th Street interchange ramps.  The 
frontage road includes a connection to Plum Drive approximately 0.5 miles east of the 
IA 141 interchange.     

 
 Alternative 5 – Features the flyover ramp and a proposed parallel collector-

distributor system in both directions of travel between Meredith Drive and NW 100th 
Street.  Alternative 5 maintains many of the same components as Alternatives 3 and 
4, including the removal of the two loop ramps and inclusion of the northbound IA 
141 flyover that extends north of and over SE 37th Street, the two Meredith Drive 
ramps, the NW 100th Street interchange, I-35/I-80 auxiliary lanes between the IA 141 
and Douglas Avenue interchanges, and the auxiliary lane along southbound IA 141 
between SE 37th Street and the IA 141 southbound on-ramp.   

 
In the northbound to eastbound direction, the collector distributor roadway begins at 
the northbound I-35/I-80 off-ramp terminal intersection with Meredith Drive.  It 
extends parallel to I-35/I-80 with access from NW Urbandale Drive via an on-ramp 
before terminating at a merge location to I-35/I-80 within the NW 100th Street 
interchange.  In the westbound to southbound direction, the collector distributor 
roadway begins at the westbound I-35/I-80 off-ramp terminal intersection with NW 
100th Street.  It continues westward with an exit to IA 141 prior to terminating at the 
southbound I-35/I-80 on-ramp terminal intersection with Meredith Drive.   
 
The southbound IA 141 directional on-ramp to I-35/I-80 is shifted to tie into the 
freeway upstream of the existing location to accommodate the inclusion of the new 
collector-distributor roadway.     

 
Figure 2.2-2 through 2.2-6, on the following pages, show the five alternatives evaluated. 
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The proposed Build alternatives through the study area were evaluated using criteria 
established through the study process.   

 Traffic Operations 
 Safety 
 Local Circulation 
 Cost 
 Constructability/Staging 
 ROW Impacts 
 Expandability 

 
By keeping the existing loop ramps at the I-35/I-80/IA 141 interchange, Alternative 1 
does not meet current design standards.  Additionally, the high-level screening analysis 
identified poor operations along mainline I-35/I-80, particularly in the 
northbound/eastbound direction during the PM peak hour.  Due to these facts, Alternative 
1 was not carried forward for further evaluation. 
 
Of Alternatives 2 through 5, Alternative 2 is considered the base build alternative 
including the northbound flyover ramp from I-35/I-80 to northbound IA 141, ramp 
connections to Meredith Drive, a new interchange at NW 100th Street, and the removal of 
the existing loop ramps at the IA 141 interchange.  Alternatives 3, 4, and 5 all include 
these features while adding additional interchange connectivity with the Plum Drive 
extension, the proposed two-way frontage road, or the proposed collector-distributor 
road.  Since Alternative 2 is considered the base build alternative, it is being carried 
forward for further evaluation within this IJR.  In addition, the preliminary, high-level, 
screening of these alternatives found Alternative 5 to provide the greatest opportunity to 
provide operational improvements to the I-35/I-80 corridor.  For this reason, Alternative 
5 is being carried forward for further evaluation within this IJR.  Alternatives 3 and 4 will 
not be evaluated further and additional detail on the screening process can be found in 
Appendix F. 

2.2.2 Alternative Modal Solutions 
Alternative modal solutions such as transit and travel demand management were 
considered in the analysis process.  It was found that several modal solutions were 
conducive to the type of development currently existing and proposed around the 
interchange area, but they did not eliminate the need to improve the interchange 
infrastructure to address the growing travel demand or resolve safety concerns at the 
interchange.   
 
Transit service in the I-35/I-80/IA 141 Study Area is provided by the Des Moines Area 
Region Transit Authority (DART).  Service in and around the Study Area is provided by 
two fixed and two on-demand routes.  Flex Route 74 (NW Urbandale) operates weekdays 
between 6:30 and 9:45 A.M., and 3:45 and 6:30 P.M.  Flex Route 74 serves both the 
Meredith Drive and Douglas Avenue corridors with one-hour headways.  The second 
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fixed route – Express Route 93 (NW 86th) – operates along NW 86th Street between 4:45 
and 8:45 A.M., and 1:00 and 6:30 P.M. with 20 minute headways.  
  
The two on-demand routes primarily serve the City of Grimes and connecting Cities of 
Granger, Johnston, and Polk City.  The first, the Grimes/NW Johnston On-Call, operates 
weekdays between 5:45 and 8:45 A.M., and 3:45 and 6:30 P.M.  The Grimes/NW 
Johnston On-Call route operates within a fixed service boundary located just north of the 
I-35/I-80/IA 141 Study Area.  The second on-demand route, Granger/Grimes/Polk City 
On-Call, serves the three cities between 8:30 A.M. and 3:00 P.M. 
 
Ramp metering is a transportation system management strategy that is used on high-
volume ramps and congested corridors to improve traffic flows and safety conditions.  A 
goal of ramp meters is to divert short distance trips to other facilities and break up 
platoons of vehicles entering the freeway, thereby smoothing flows of traffic entering the 
high-speed freeway as well as reducing vehicle conflicts associated with merging traffic.  
The benefits are not only realized at the ramp merge location, but a smoother flow and 
reduced demand positively impact operations at upstream and downstream freeway 
facilities.  This is accomplished through the installation of traffic signals on major 
entrance ramps to the freeway facility.  The signals regulate the flow of traffic entering 
the freeway at a given point.   
 
Ramp metering may have future benefits at the I-35/I-80/IA 141 interchange by diverting 
short distance trips to local facilities and improving operations at the merge locations.  
This may be of particular benefit at the southbound IA 141 to southbound I-35/I-80 
directional ramp where upwards of 2,560 vehicles are projected to utilize the ramp in the 
AM peak hour.  By diverting short distance trips to other local roadways, this can help 
operations at the downstream Douglas Avenue or Hickman Road interchanges due to 
lower demand and smoother arriving traffic flow.       
 
The Iowa DOT and local regional jurisdictions have not implemented ramp meters in the 
Des Moines metropolitan area at this time.  However, design of interchanges should 
provide the necessary earthwork and right-of-way to allow the implementation of ramp 
meters when conditions warrant.  In the future, it would be possible to add ramp meters to 
the proposed interchange concepts if such improvements are warranted.   
 
High occupancy vehicle (HOV) lanes are also not currently implemented within the Des 
Moines metropolitan area.  The existing 6-lane cross-section and future expansion of 
I-35/I-80 to 8 lanes would have the ability to accommodate HOV lanes if desired.  It 
would be feasible to consider high occupancy lanes on I-35/I-80 in the future, but that 
consideration would need to be integrated with other Interstate segments in the 
metropolitan area.     

2.2.3 Policy Statement #2 Summary 
Improvements to the existing form of interchange along with five build alternatives were 
examined at the IA 141 interchange location as well as a series of interchange forms for a 
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new interchange at NW 100th Street.  Improving the existing form of IA 141 interchange 
did not meet the purpose and need for the project and of the five conceptual alternatives 
developed for the study area, Alternatives 2 and 5 were found to satisfy the project 
objectives and will be carried forward for further evaluation.  Alternative 1 was found not 
to meet current design standards and was identified to experience poor operations in the 
northbound/eastbound direction of mainline I-35/I-80 during the PM peak hour in the 
high-level traffic operations screening.  By keeping the existing loop ramps in place, the 
geometric features identified as issues for the existing I-35/I-80/IA 141 interchange 
remain unchanged including the decision sight distance to the northbound exit loop ramp.  
For this reason, Alternative 1 was eliminated from further consideration and evaluation. 
 
Alternative modal solutions were examined including ramp metering and high occupancy 
vehicle lanes.  Whereas these non-design methods would be feasible to implement with 
all of the alternatives and would help mitigate some capacity and safety concerns, they do 
not satisfy the traffic operations and safety objectives of the project.   
 
Alternatives 2 and 5 will be carried forward for additional evaluation and Policy 
Statement 2 has been satisfied.   
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2.3 FHWA Policy Statement # 3 
FHWA policy statement # 3 states: 
 
An operational and safety analysis has concluded that the proposed change in access 
does not have a significant adverse impact on the safety and operation of the Interstate 
facility (which includes mainline lanes, existing, new, or modified ramps, ramp 
intersections with crossroad) or on the local street network based on both the current 
and the planned future traffic projections.  The analysis shall, particularly in 
urbanized areas, include at least the first adjacent existing or proposed interchange on 
either side of the proposed change in access (23 CFR 625.2(a), 655.603(d) and 
771.111(f)). The crossroads and the local street network, to at least the first major 
intersection on either side of the proposed change in access, shall be included in this 
analysis to the extent necessary to fully evaluate the safety and operational impacts that 
the proposed change in access and other transportation improvements may have on the 
local street network (23 CFR 625.2(a) and 655.603(d)). Requests for a proposed change 
in access must include a description and assessment of the impacts and ability of the 
proposed changes to safely and efficiently collect, distribute and accommodate traffic 
on the Interstate facility, ramps, intersection of ramps with crossroad, and local street 
network (23 CFR 625.2(a) and 655.603(d)). Each request must also include a 
conceptual plan of the type and location of the signs proposed to support each design 
alternative (23 U.S.C. 109(d) and 23 CFR 655.603(d)).  
 
This policy statement asks that analysis be provided to demonstrate the proposed 
improvements will not adversely affect existing and expected future traffic on the 
I-35/I-80 corridor.  Based on the traffic analysis conducted, the proposed interchange 
improvements at the I-35/I-80/IA 141 interchange will not have a significant adverse 
impact on the safety and operations of I-35/I-80.   
 
Specific to the actions proposed herein, improvements are needed to alleviate traffic 
operations and safety concerns and upgrade interchange geometry to current design 
standards at the I-35/I-80/IA 141 interchange.  Furthermore, the addition of the NW 100th 
Street interchange compliments distribution of trips to and from the Interstate and the 
growing commercial and residential areas within the IA 141 interchange area and is 
consistent with the region’s long range transportation plan.  The following analysis will 
focus on determining the most effective combination of solutions and how they address 
the needs of the corridor identified by the project Purpose and Need.   

2.3.1 Baseline Condition Summary 
Policy Statement #1 presented the crash history through the study area between 2009 and 
2013.  Speed and congestion are the two leading contributing factors of crashes along the 
analysis segments, particularly at the I-35/I-80/IA 141 interchange.  Queue spillback and 
speed differential at the northbound I-35/I-80 to northbound IA 141 loop off-ramp and 
the westbound I-35/I-80 to IA 141 diagonal off-ramp are represented in the crash history, 
particularly with the high frequency of rear-end crashes.  The two merge locations along 
the horizontal curve in the westbound to southbound direction also exhibit congestion and 
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speed differential related crashes.  The crash rate at the ramp terminal intersections along 
IA 141/NW Urbandale Drive exceed the statewide average crash rate and the operations 
of the ramp terminal intersections contribute to safety and operations concerns on 
I-35/I-80 as congestion at the intersections can spill back to the Interstate.   
 
The Existing Conditions and No-Build Conditions traffic operation analyses were 
conducted with the inclusion of multiple study-area planned improvements, including 
adding a fourth lane in both directions along the I-35/I-80 mainline consistent with the 
MPO Long Range Transportation Plan.  Through the progression of increasing traffic 
from the Existing Conditions to 2020, and 2040 No-Build Conditions, it was found that 
the additional mainline capacity improved some capacity-related constraints through the 
study area, but did not fully address operational and safety issues at the I-35/I-80/IA 141 
interchange.  Congested conditions along freeway segments leading to the IA 141 
interchange, representative of high density and queue spillback from the ramp terminal 
intersections onto the freeway, was directly attributed to traffic demand exceeding 
capacity at the interchange.   
 
Several different means of accommodating the forecasted 2040 traffic demand at the 
I-35/I-80/IA 141 interchange were evaluated, ranging from improvements to the current 
interchange layout to investments in the local network to distribute and manage local 
trips via the local system.  It was found that adding ramp and ramp terminal intersection 
capacity alone to the existing form of interchange does not meet the LOS C goals and a 
new form of the interchange is needed.  In addition, geometrics within the current 
interchange do not meet good design practice and contribute to the established traffic 
operations and crash history.   
 
On a more study area-wide evaluation, the proposed new interchange at NW 100th Street 
provided an operational benefit to the IA 141 interchange by shifting a portion of the 
IA 141 interchange demand to the new interchange.  However, it did not alleviate the 
operational needs to a level consistent with the goals of this study nor does it address the 
geometric concerns within the existing IA 141 interchange.  Through a review of the 
travel demand model utilized in the development of future year traffic volumes, it was 
found that approximately $177 million in surrounding local roadway network 
improvements have been accounted for in the development of the traffic forecasts, 
encompassing expansion of the grid network within a 3-mile area of the IA 141 
interchange.  These local roadway network improvements also do not address the 
operational and safety needs at the IA 141 interchange.   

2.3.2 Proposed Planning Year Build Conditions 
The Planning Year 2040 Build Conditions represent an analysis scenario in which the 
planned improvements outlined in the Des Moines Area MPO Long Range 
Transportation Plan are implemented to develop future year traffic volumes and patterns.  
Notable improvements were included along the I-35/I-80 freeway: 

 Widen freeway mainline from a 6-lane facility to an 8-lane cross-section. 
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 New access to/from I-35/I-80 via a diamond interchange configuration at NW 
100th Street.   

 Addition of two interchange ramps at Meredith Drive and the addition of the 
flyover ramp from NB I-35/I-80 to IA 141. 

2.3.3 Planning Year Traffic Forecasts 
The 2040 No-Build traffic volumes were previously presented in Policy Statement #1 and 
are applicable for evaluation and comparison to the proposed Build Alternatives.  The 
2040 Build Conditions peak hour and daily traffic volumes are presented in Figure 2.3-1  
and Figure 2.3-2, representative of Build Alternative 2 and Build Alternative 5 carried 
forward from Policy Statement #2.  
 
A comparative overview of the I-35/I-80 study area corridor daily traffic volumes 
between the 2040 No-Build and Build Conditions is presented in Table 2.3-1.  As shown, 
the proposed improvements at the I-35/I-80/IA 141 interchange are not expected to 
significantly increase or attract daily traffic to the I-35/I-80 freeway corridor through the 
two gateway points into and out of the study area, but do contribute to a redistribution 
among existing and proposed new and modified interchanges within the study area.  
Alternatives 2 and 5 do increase the traffic on I-35/I-80 between Douglas Avenue and 
IA 141 due to the addition of the Meredith Drive Ramps and redistribution of traffic in 
this particular segment of Interstate; the volumes balance back to near No-Build 
conditions south of Douglas Avenue.  
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Table 2.3-1: I-35/I-80 Segment ADT Comparison 

I-35/I-80 Freeway 
Segment 

Existing 
Conditions 

2040 No-Build 
Conditions 

2040 No-Build 
Conditions – 

w/NW 100th St  

2040 Build 
Conditions – 
Alternative 2 

2040 Build 
Conditions – 
Alternative 5 

Hickman Road to 
Douglas Avenue 110,800 149,700 150,200 153,900 153,900 

Douglas Avenue to  
IA 141 98,600 132,500 133,100 154,000 154,000 

IA 141 to  
NW 100th Street 91,300 128,800 125,400 121,600 93,600* 

(123,800)** 

NW 100th Street to  
NW 86th Street 91,300 128,800 138,500 134,300 134,300 

NW 86th Street to 
Merle Hay Road 94,900 137,800 140,700 137,600 137,700 

Source: Iowa Department of Transportation, Iowa Dot Office of Systems Planning 

ADT reported as bi-directional traffic 

* Freeway segments exclusive of C-D road  

** Freeway segments inclusive of C-D road 

 
One of the overarching needs through the study area is to address congestion and safety 
issues at the I-35/I-80/IA 141 interchange.  The interchange currently handles 
considerable traffic demand that exceeds available ramp and ramp terminal intersection 
capacity.  Through the development of alternatives, two approaches were derived to 
address the interchange needs by providing capacity improvements to the interchange 
itself as well as reduce the demand at the interchange by providing attractive alternative 
access at adjacent interchanges.  The inclusion of the proposed new interchange at NW 
100th Street as well the two new ramps at Meredith Drive facilitates this attraction of 
traffic to adjacent interchange access points.  Table 2.3-2 and Table 2.3-3 present the 
redistribution of traffic to the adjacent and nearby interchange access points as well as 
highlighting the infill that occurs at the IA 141 interchange due to unserved demand by 
the existing configuration.  
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Table 2.3-2:  2040 No-Build and Build Conditions Ramp Volume Comparison 
(Northbound to Eastbound) 

I-35/I-80 Freeway 
Segment 

2040 No-Build 
Conditions 

 
AM (PM) 

2040 Build  
Conditions –  
Alternative 2 

AM (PM) 

2040 Build  
Conditions –  
Alternative 5 

AM (PM) 

Northbound to Eastbound 
Exit Points    

Douglas Avenue 
  Diagonal Exit Ramp 

 
1,735 (1,190) 

 
1,180 (820) 

 
1,180 (820) 

Meredith Drive 
  Diagonal Exit Ramp 
  Turn onto Meredith Dr. 

 
- 
- 

 
890 (1,195) 

- 

 
1,130 (1,565)* 

795 (1,130) 

IA 141 
  Loop  Exit Ramp 
  Flyover Exit Ramp 

 
1,100 (2,200) 

- 

 
- 

1,255 (2,490) 

 
- 

1,300 (2,555) 

NW 100th Street 
  Diagonal Exit Ramp 

 
- 

 
245 (365) 

 

370 (480)** 

NW 86th Street 
  Diagonal Exit Ramp 

 
700 (660) 

 
750 (785) 

 
750 (785) 

Merle Hay Road 
  Diagonal Exit Ramp 

 
530 (940) 

 
570 (1,000) 

 
570 (1,000) 

Northbound to Eastbound 
Entrance Points    

Hickman Road 
  Diagonal Entrance Ramp 

 
1,150 (1,075) 

 
1,210 (1,145) 

 
1,210 (1,145) 

Douglas Avenue 
  Loop Entrance Ramp 
  Diagonal Entrance Ramp 

 
315 (460) 
65 (375) 

 
485 (610) 
120 (630) 

 
485 (610) 
120 (630) 

IA 141 
  Diagonal Entrance Ramp 

 
1,450 (1,915) 

 
1,085 (1,600) 

 
1,130 (1,535) 

C-D Road Entrance 
  Diagonal Entrance Ramp 

 
- 

 
- 

 
1,385 (1,915)* 

NW 100th Street 
  Diagonal Entrance Ramp 

 
- 

 
975 (1,310) 

 
815 (1,025) 

NW 86th Street 
  Loop Entrance Ramp 
  Diagonal Entrance Ramp 

 
455 (425) 
600 (610) 

 
285 (250) 
500 (495) 

 
285 (250) 
500 (495) 

Local network Entrance/Exit to/from C-D Road 

* C-D Road Entrance/Exit to/from I-35/I-80 
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Table 2.3-3: 2040 No-Build and Build Conditions Ramp Volume Comparison 
(Westbound to Southbound) 

I-35/I-80 Freeway 
Segment 

2040 No-Build 
Conditions 

 
AM (PM) 

2040 Build  
Conditions –  
Alternative 2 

AM (PM) 

2040 Build  
Conditions –  
Alternative 5 

AM (PM) 

Westbound to Southbound 
Exit Points    

NW 86th Street 
  Diagonal Exit Ramp 

 
1,055 (1,315) 

 
915 (1,170) 

 
915 (1,170) 

NW 100th Street 
  Diagonal Exit Ramp 

 
- 

 
605 (670) 

 
635 (725) 

C-D Road Entrance 
  Diagonal Exit Ramp 

 
- 

 
- 

 
1,295 (1,085)* 

IA 141 
  Diagonal Exit Ramp 

 
1,385 (1,050) 

 
1,175 (840) 

 

1,015 (825) 

Meredith Drive 
  C-D Road Intersection 
  Turn onto Meredith Dr. 

 
 
- 

 
 
- 

 
 

315 (300) 

Douglas Avenue 
  Diagonal Exit Ramp 

 
815 (620) 

 
1,215 (840) 

 
1,215 (840) 

Hickman Road 
  Diagonal Exit Ramp 

 
1,065 (1,045) 

 
1,080 (1,070) 

 

1,080 (1,070) 

Westbound to Southbound 
Entrance Points    

Merle Hay Road 
  Diagonal Entrance Ramp 

 
1,090 (1,020) 

 
1,080 (1,050) 

 
1,080 (1,050) 

NW 86th Street 
  Loop Entrance Ramp 
  Diagonal Entrance Ramp 

 
125 (150) 
560 (775) 

 
145 (180) 
490 (685) 

 
145 (180) 
490 (685) 

NW 100th Street 
  Diagonal Entrance Ramp 

 
- 

 
330 (365) 

 
355 (385) 

IA 141 
  Directional Entrance Ramp 

 
2,540 (1,215) 

 
2,420 (1,066) 

 
2,500 (1,130) 

Meredith Drive 
  Diagonal Entrance Ramp 

 
- 

 
905 (955) 

 
1,270 (1,460)* 

Douglas Avenue 
  Loop Entrance Ramp 
  Diagonal Entrance Ramp 

 
325 (920) 

915 (1,065) 

 
235 (755) 
665 (700) 

 
235 (755) 
665 (700) 

Local network Entrance/Exit to/from C-D Road 

* C-D Road Entrance/Exit to/from I-35/I-80 
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2.3.4 Interchange Alternatives 
Policy Statement #1 discussed the development and high-level screening of I-35/I-80 
interchange alternatives at the proposed new NW 100th Street interchange and proposed 
modifications to the existing IA 141 interchange.  Alternative 2 and Alternative 5 were 
carried forward for a more detailed AM and PM peak hour traffic operations analysis 
using VISSIM traffic analysis software.  Both Build alternatives include a new 
interchange at NW 100th Street and access points to/from Meredith Drive, which differs 
from the No-Build Conditions analysis used in comparison.   

I-35/I-80 Freeway Segment Operations 
The traffic operations analysis measures for the 2040 Build Conditions Alternative 2 and 
Alternative 5 are graphically presented in Figure 2.3-3 and Figure 2.3-4, respectively.  
The two Build alternatives are compared to the 2040 No-Build Conditions operations 
analysis, with associated freeway segment density measures, in Table 2.3-4 and Table 
2.3-5.   
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Table 2.3-4: 2040 No-Build and Build Conditions – I-35/I-80 Freeway Segment 
Operations (Northbound to Eastbound) 

I-35/I-80 Freeway Segments 

 2040 No-Build 
Conditions 

LOS/Density 

(pc/mi/ln) 

2040 Build 
Alternative 2 
LOS/Density 

(pc/mi/ln) 

2040 Build 
Alternative 5 
LOS/Density 

(pc/mi/ln) 

AM 
Peak 

PM  
Peak 

AM 
Peak 

PM  
Peak 

AM 
Peak 

PM  
Peak 

Northbound to Eastbound       

Weave, Hickman Road to Douglas Avenue B/19.4 C/23.6 C/21.5 B/19.9 C/21.8 C/22.9 

Merge, loop on-ramp from Douglas Avenue B/16.8 E/61.3 C/22.3 C/26.6 C/22.6 D/31.2 

Merge, diagonal on-ramp from Douglas Avenue B/18.9 E/65.5 - - - - 

Mainline, Douglas Avenue to IA 141 B/18.9 F/62.0 C/18.9 C/23.8 C/18.4 D/26.9 

Diverge, diagonal off-ramp to Meredith Drive - - B/16.4 C/23.5 B/18.7 C/27.3 

Diverge, directional flyover off-ramp to IA 141 B/18.1 F/66.5 B/15.0 B/17.3 B/14.1 B/17.9 

Merge, diagonal on-ramp from IA 141 B/17.3 B/19.9 - - B/13.0 B/17.0 

Weave, IA 141 to NW 100th Street - - B/14.1 B/17.0 - - 

Mainline, Meredith Drive to NW 100th Street - - - - B/12.0 B/14.8 

Mainline, IA 141 to NW 86th Street B/18.3 C/20.7 - - - - 

Weave, NW 100th Street to NW 86th Street - - B/16.5 C/21.0 B/15.2 C/20.4 

Diverge, diagonal off-ramp to NW 86th Street B/19.3 C/22.0 - - - - 

Merge, loop on-ramp from NW 86th Street B/16.7 B/19.9 B/18.9 C/23.6 B/17.7 C/22.6 

Merge, diagonal on-ramp from NW 86th Street B/19.1 C/22.4 C/21.2 C/25.7 B/19.7 C/24.6 

Mainline, NW 86th Street to Merle Hay Road B/19.3 C/22.6 C/19.3 C/23.4 C/19.6 C/24.2 

Diverge, diagonal off-ramp to Merle Hay Road B/18.9 C/22.1 B/18.8 C/22.7 B/18.9 C/23.5 
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Table 2.3-5: 2040 No-Build and Build Conditions – I-35/I-80 Freeway Segment 
Operations (Westbound to Southbound) 

I-35/I-80 Freeway Segments 

 2040 No-Build 
Conditions 

LOS/Density 

(pc/mi/ln) 

2040 Build 
Alternative 2 
LOS/Density 

(pc/mi/ln) 

2040 Build 
Alternative 5 
LOS/Density 

(pc/mi/ln) 

AM 
Peak 

PM  
Peak 

AM 
Peak 

PM  
Peak 

AM 
Peak 

PM  
Peak 

Westbound to Southbound       

Merge, diagonal on-ramp from Merle Hay Road C/22.3 C/22.8 C/22.7 C/24.0 C/22.8 C/24.2 

Mainline, Merle Hay Road to NW 86th Street D/28.4 D/26.9 D/27.8 D/30.3 D/27.2 D/30.8 

Diverge, diagonal off-ramp to NW 86th Street E/37.9 D/34.8 D/29.2 D/34.2 D/33.5 E/39.4 

Merge, loop on-ramp from NW 86th Street D/32.8 C/20.9 C/21.8 C/23.6 C/25.4 C/25.2 

Merge, diagonal on-ramp from NW 86th Street E/39.3 C/23.8 - - - - 

Weave, NW 86th Street to NW 100th Street - - C/21.5 C/22.5 C/23.8 C/23.8 

Mainline, NW 100th Street to IA 141 F/46.9 C/24.5 - - B/17.9 C/19.2 

Weave, NW 100th Street to IA 141 - - C/20.1 C/21.5 - - 

Diverge, diagonal off-ramp to IA 141 E/54.5 C/26.8 - - C/22.0 C/22.1 

Merge, loop on-ramp from IA 141 B/17.2 C/20.8 - - - - 

Merge, directional on-ramp from IA 141 C/23.7 C/23.3 - - - - 

Mainline, directional on-ramp from IA 141 - - C/21.9 C/22.1 C/20.1 C/20.2 

Mainline, IA 141 to Douglas Avenue C/25.3 C/24.4 - - - - 

Merge, diagonal on-ramp from Meredith Drive - - C/23.0 C/22.6 C/22.0 C/27.5 

Mainline, Meredith Drive to Douglas Avenue - - C/24.1 C/24.8 C/23.7 D/27.0 

Diverge, diagonal off-ramp to Douglas Avenue C/24.9 C/24.7 - - - - 

Merge, loop on-ramp from Douglas Avenue C/21.3 C/24.8 C/24.0 D/30.2 C/25.4 C/27.5 

Weave, Douglas Avenue to Hickman Avenue C/23.1 D/30.2 D/28.5 D/34.7 D/30.6 D/32.3 

 
The operational improvements realized under both Build Alternative 2 and Build 
Alternative 5 provide benefits to freeway operations throughout the study area, extending 
upstream of the capacity-constrained interchange points for several freeway segments in 
each respective direction.   The most notable improvements occurred between Douglas 
Avenue and NW 86th Street, where all LOS E and F freeway segments present under the 
2040 No-Build Conditions have been improved to predominantly LOS C measures in 
both Build alternatives.  The improved operational capacity at the IA 141 interchange in 
conjunction with the redistribution of traffic across the additional access locations spread 
the traffic demand over a larger area instead of single, consolidated locations within the 
IA 141 interchange.   
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Build Alternative 2 provides a consistent freeway segment density measure of LOS C or 
better between the Douglas Avenue and NW 86th Street loop ramps.  Further, all freeway 
segment analysis segments measure LOS C or better in the northbound to eastbound 
direction through the study area.  All measured LOS D locations occur in the westbound 
direction between Merle Hay Road and NW 86th Street and southbound direction south of 
Douglas Avenue, outside the area of the proposed physical improvements.  The LOS D 
segments south of Douglas Avenue were the lone Alternative 2 segments that measured 
as a LOS D density and were a greater density than the respective segment under 2040 
No-Build Conditions.       
 
One of the operational benefits realized through the proposed Build Alternative 2 
improvements to the I-35/I-80/IA 141 interchange is the inclusion of auxiliary lanes that 
are added and dropped at freeway ramp entrance and exit locations.  This allows these 
junctions to be analyzed as basic freeway segments since the distance between 
interchange ramp merge/diverge points are great enough that they do not exhibit 
characteristics of a true weaving segment.  The need to find an immediate gap in traffic at 
merge locations and effects of motorists slowing in a freeway mainline exit at a diverge 
location are minimized by the use auxiliary lanes and the traffic operations analysis 
validates that approach.   
 
Build Alternative 2 does introduce two weaving segments in both directions between 
IA 141 – NW 100th Street – NW 86th Street interchanges with the inclusion of the NW 
100th Street and an auxiliary lane extending between an entrance and exit ramp.  
However, in both instances, the interchange spacing and inclusion of an auxiliary lane 
provides capacity to accommodate forecasted peak hour volume weave movements. 
 
Build Alternative 5 presents a further build-out of Build Alternative 2 with the inclusion 
of parallel C-D roads on both sides of I-35/I-80 between Meredith Drive and NW 100th 
Street.  The number of direct access locations to/from I-35/I-80 are reduced and 
accommodated via the C-D road.  Traffic operational measures in the vicinity of IA 141 
are similar to those of Build Alternative 2 and address the operational needs reflected by 
the LOS E and F segments in the 2040 No-Build Conditions.   
 
The most notable operational differences between the two build alternatives occur to the 
south of Meredith Drive and to the east of NW 86th Street.  To the south of Meredith 
Drive, the northbound direction is affected by the greater exiting volume to Meredith 
Drive/C-D road to NW 100th Street and the vehicle positioning, and subsequent friction, 
required of each movement.  A similar occurrence is realized on the southbound basic 
freeway segment south of the Meredith Drive on-ramp merge location.  In general, the 
begin and end points of the C-D road are causing a reduction in level-of-service due to a 
concentration in entrance/exit volumes. 
 
Within and to the east of the I-35/I-80 and NW 86th Street interchange, three consecutive 
freeway segments operate at LOS D or worse in one or both of the peak periods.  The 
measured density values were similar to or greater than those measured in the Alternative 
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2 analysis; however, all were typically an improvement over the 2040 No-Build 
Conditions.   
 
The westbound diverge segment density to NW 86th Street in the PM peak hour was 
measured at LOS E, which was noted as a density measure of nearly 5 pc/mi/ln greater 
than the 2040 No-Build Conditions.  A spot comparison of this location between 
Alternative 2 and Alternative 5 found that the traffic in Alternative 5 had a higher 
propensity for vehicles to be traveling in the outside lanes in preparation for the 
downstream exit to the C-D road.  The difference in density between Alternative 2 and 
Alternative 5 in the PM peak hour was approximately 5 pc/mi/ln, with each value sitting 
on either side of the LOS D/E threshold.  
 
One thing to note with the C-D system is that it consolidates multiple entrance and exit 
locations across three cross-road interchanges to a single freeway exit and entrance 
location.  This will increase the exit and entrance traffic demand at each of the respective 
location from and to the freeway.  Build Alternative 5 accommodates this increase in 
traffic demand while also providing the benefit to mainline operations between Meredith 
Drive and NW 100th Street by minimizing the number of additional access locations.  In 
the future, as additional pieces of a potential C-D network are constructed, the parallel 
roadways included in Build Alternative 5 were developed to be integrated into an 
ultimate-build C-D network that would balance entrance/exit demand across a broader 
section of the Interstate System.     
 
 
 
  



file://HRGDMNAS/Data/10120118.05/Design/Deliverables/Study%20Documents/IJR%20Draft/Exhibits/VISSIM%20LOS%20Exhibits/2040%20ALT2%20-%20VISSIM%20LOS%20.pdf
file://HRGDMNAS/Data/10120118.05/Design/Deliverables/Study%20Documents/IJR%20Draft/Exhibits/VISSIM%20LOS%20Exhibits/2040%20ALT2%20-%20VISSIM%20LOS%20.pdf


file://HRGDMNAS/Data/10120118.05/Design/Deliverables/Study%20Documents/IJR%20Draft/Exhibits/VISSIM%20LOS%20Exhibits/2040%20ALT5%20with%20Flyover%20to%20SE%2037th%20-%20VISSIM%20LOS%20.pdf
file://HRGDMNAS/Data/10120118.05/Design/Deliverables/Study%20Documents/IJR%20Draft/Exhibits/VISSIM%20LOS%20Exhibits/2040%20ALT5%20with%20Flyover%20to%20SE%2037th%20-%20VISSIM%20LOS%20.pdf
file://HRGDMNAS/Data/10120118.05/Design/Deliverables/Study%20Documents/IJR%20Draft/Exhibits/VISSIM%20LOS%20Exhibits/2040%20ALT5%20with%20Flyover%20to%20SE%2037th%20-%20VISSIM%20LOS%20.pdf


I-35/I-80 and Iowa Highway 141 – NW 100th Street IM-080-3(178)127--13-77 
Interchange Justification Report Page 90  June 2015 - DRAFT 
 

I-35/I-80/IA 141 Ramp Terminal Intersection Operations 
The 2040 No-Build and Build Conditions traffic operations analysis LOS results for all 
ramp terminal intersections throughout the study area are provided in Figure 2.1-9, 
Figure 2.3-3, and Figure 2.3-4.  In each instance, the signalized intersections were 
optimized using Synchro and coded into the VISSIM traffic model to reflect forecasted 
peak hour turning movements.  The four proposed ramp terminal intersections at 
Meredith Drive and NW 100th Street were signalized in the Build Conditions.  All other 
ramp terminal intersections were maintained as signalized control.   
 
A more detailed summary of traffic operations and measured queues at the proposed new 
Meredith Drive and NW 100th Street interchanges and modified IA 141 interchange is 
provided in Table 2.3-6.  The intersection and individual approach, and measured queue 
length, is provided for both the AM and PM peak periods under the respective 2040 
conditions.   
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Table 2.3-6: 2040 No-Build and Build Conditions – I-35/I-80 Ramp Terminal 
Intersection Operations 

Ramp Terminal Intersection  

2040 No-Build 
Conditions 

2040 Build 
Alternative 2 

2040 Build 
Alternative 5 

LOS 
AM/PM 

Queue (ft.) 
AM/PM 

LOS 
AM/PM 

Queue (ft.) 
AM/PM LOS 

AM/P
M 

Queue (ft.) 
AM/PM 

Average 
(Max) 

Average 
(Max) 

Average 
(Max) 

Northbound – Meredith Drive - - B/C - C/C - 

Off-Ramp Approach - - D/D 108/290 
(672/1,366) C/D 100/563 

(621/2,208) 

Eastbound Approach - - A/C 29/97 
(435/447) 

B/B 27/50 
(343/445) 

Westbound Approach - - B/B 65/328 
(618/702) 

C/C 113/147 
(624/670) 

Southbound – Meredith Drive - - B/B - B/B - 

Eastbound Approach - - C/C 207/234 
(952/1,006) C/A 103/38 

(865/649) 

Westbound Approach - - A/A 19/18 
(350/333) 

A/A 40/29 
(402/416) 

Southbound Approach - - - - C/D 66/104 
(369/447) 

Northbound/Eastbound – IA 141 C/D - A/A - A/A - 

Off-Ramp Approach D/D 252/2,345 
(919/2,702) 

- - - - 

Northbound Approach C/D 60/569 
(745/931) 

A/B 12/112 
(276/890) 

A/A 11/17 
(202/323) 

Southbound Approach D/D 497/1,087 
(1,376/1,383) A/A 52/34 

(369/565) 
A/A 7/44 

(430/730) 

Westbound/Southbound – IA 141 D/E - C/B - B/B - 

Off-Ramp Approach E/E 1,561/442 
(2,701/1,846) C/C 146/61 

(902/404) 
C/C 115/51 

(491/409) 

Northbound Approach B/C 76/241 
(630/1,212) 

B/A 26/20 
(318/331) 

B/A 20/23 
(309/394) 

Southbound Approach D/F 415/1,220 
(1,364/1,791) B/A 73/34 

(649/499) 
B/B 40/43 

(578/578) 

Eastbound – NW 100th Street - - A/C - A/B - 

Off-Ramp Approach - - B/C 18/31 
(130/156) B/B 15/29 

(109/151) 

Northbound Approach - - B/C 19/321 
(278/729) 

A/B 12/54 
(146/505) 

Southbound Approach - - A/A 7/7 
(180/165) 

A/A 10/8 
(220/152) 

Westbound – NW 100th Street - - B/B - B/B - 

Off-Ramp Approach - - C/B 54/50 
(306/338) 

C/B 54/48 
(316/248) 

Northbound Approach - - A/A 4/10 
(120/187) 

A/A 4/10 
(112/171) 

Southbound Approach - - A/A 45/36 
(464/390) 

B/B 46/38 
(409/353) 



I-35/I-80 and Iowa Highway 141 – NW 100th Street IM-080-3(178)127--13-77 
Interchange Justification Report Page 92  June 2015 - DRAFT 
 

Ramp terminal intersection operations all meet the LOS C or better at the IA 141 and 
NW 100th Street interchanges.  Further, each individual approach at these intersections 
also operates at LOS C or better.  Specific to the IA 141 interchange ramp terminal 
intersections, the operations are significantly improved over those represented in the 2040 
No-Build Conditions where LOS D or worse and lengthy approach queues were the 
norm.  The relocation of northbound I-35/I-80 to northbound IA 141 traffic to the flyover 
ramp significantly improved operations along IA 141/NW Urbandale Drive.     
 
The two ramp terminal intersections along Meredith Drive measure at LOS C or better in 
both Build alternatives.  Individual approach LOS and measured queue lengths do point 
to spot locations that may warrant further management of forecasted conditions.  One 
location includes the northbound I-35/I-80 off-ramp approach in the PM peak hour.  The 
average control delay in both Build alternatives was LOS D for the exit leg of the 
intersection with a maximum queue of 1,366 feet in Alternative 2 and 2,208 feet in 
Alternative 5.  In both instances, the average queue was a fraction of the maximum queue 
values, noted as 290 feet and 563 feet in the respective alternatives.  This indicates that, 
during a majority of the time, the ramp functions acceptably.  However, the lengthy 
maximum queues show the possibility of queues on this ramp potentially affecting 
mainline operations. 
 
The northbound I-35/I-80 to Meredith Drive off-ramp volumes are a mix of relocated 
traffic from the former IA 141 loop ramp, wanting to access locations to the east and 
south of I-35/I-80, and new and relocated traffic demand as part of a new access location 
to I-35/I-80 via Meredith Drive.  In Alternative 5, the volume is even greater as the off-
ramp also accommodates exiting traffic to NW 100th Street.     
           
A mitigation strategy to the maximum queues identified through the analysis would be to 
implement ramp queue detection technology.  A special vehicle detector location could 
be established on the ramp, perhaps 800 – 1,000 feet in advance of the stop bar, which 
when activated would change the specified traffic signal timing plan for the Meredith 
Drive corridor to flush traffic off of the exit ramp and away from the interchange.  The 
implementation of this strategy will require fiber optic traffic signal interconnect be used 
to communicate changes in traffic signal timing plans along the corridor.  The negative 
impact to this strategy is that it tends to create greater queuing and increased vehicle 
delays on the local system roadways.  However, it is better to queue traffic on the slower 
speed local system roadways than on the higher speed Interstate facility. 

Study Area Arterial Intersection Operations 
An overview of the study area at-grade intersection LOS and intersection control type 
was presented in the traffic operations Figure 2.1-9, Figure 2.3-3, and Figure 2.3-4 for 
the 2040 No-Build Conditions, Build Alternative 2, and Build Alternative 5, respectively.  
In each instance, the signal timings at signalized intersections were optimized based on 
the peak hour volumes developed for each respective analysis scenario.  Intersection 
control type, signalized or stop-controlled, was typically consistent across the three 
analyzed scenarios except at the NW 100th Street intersection with Northpark Drive 
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which was signalized with inclusion of the proposed interchange and then the SE 41st 
Street intersection with IA 141 which was eliminated in both Build alternatives.   
 
The intersection operations measured in the 2040 No-Build Conditions represented many 
undesirable LOS measures of E or worse, particularly in the PM peak hour along the IA 
141/NW Urbandale Drive and Meredith Drive corridors.  The majority of these 
intersections were improved in both Build Alternative 2 and Build Alternative 5, where 
overall, the Alternative 2 and Alternative 5 signalized intersections were measured at 
LOS D or better.  The lone LOS E and F Build alternative intersections were measured 
from the minor street approach at the two stop-controlled intersections along Meredith 
Drive (112th Street and 114th Street). 
 
The operational measures of the at-grade intersections along IA 141/NW Urbandale 
Drive adjacent to the I-35/I-80/IA 141 interchange are detailed in Table 2.3-7 to assess 
how the proposed improvements and shifts in forecasted traffic affect the intersections.  
In both Build alternatives, access to IA 141 via SE 41st Street was closed and 
improvements were made to the SE 37th Street intersection in accordance with the 
planned improvements noted in the Des Moines Area  LRTP.  From those improvements, 
the Build Alternative 5 scenario includes an additional improvement where the 
northbound IA 141 traffic from the northbound I-35/I-80 flyover exit ramp continues on a 
separate facility over SE 37th Street before tying into the highway to the north.  The intent 
was for the high-volume northbound I-35/I-80 to northbound IA 141 traffic to bypass the 
SE 37th Street intersection in order to improve local network operations.  The flyover still 
accommodated exiting traffic wanting to access SE 37th Street via a slip ramp south of the 
intersection.    
  



I-35/I-80 and Iowa Highway 141 – NW 100th Street IM-080-3(178)127--13-77 
Interchange Justification Report Page 94  June 2015 - DRAFT 
 

Table 2.3-7: 2040 No-Build and Build Conditions – IA 141/NW Urbandale Drive 
Corridor Operations 

 
  

IA 141/NW Urbandale Drive 
Intersections  

2040 No-Build 
Conditions 

2040 Build 
Alternative 2 

2040 Build Alternative 
5 

LOS 
AM/PM 

Queue (ft.) 
AM/PM 

LOS 
AM/PM 

Queue (ft.) 
AM/PM 

LOS 
AM/PM 

Queue (ft.) 
AM/PM 

Average 
(Max) 

Average 
(Max) 

Average 
(Max) 

SE 37th Street D/E - D/D - D/D - 

Northbound Approach (IA 141) C/C 87/223 
(392/1,093) 

C/C 142/156 
(615/750) 

D/D 224/145 
(798/767) 

Southbound Approach (IA 141) D/D 2,400/564 
(2,712/2,170) 

D/E 2,531/748 
(2,712/1,505) 

D/D 2,549/648 
(2,712/1,633) 

Eastbound Approach E/E 2,572/2,498 
(2,711/2,712) 

E/F 2,533/2,501 
(2,712/2,709) 

E/E 2,528/2,460 
(2,712/2,708) 

Westbound Approach F/F 352/699 
(1,050/2,202) 

E/F 116/235 
(412/702) 

E/D 143/91 
(447/354) 

Plum Drive C/D - C/C - B/C - 

Northbound Approach                
(NW Urbandale Drive) C/D 62/1,332 

(461/1,816) 
C/C 60/832 

(390/1,786) 
B/C 40/325 

(362/1,414) 

Southbound Approach                
(NW Urbandale Drive) D/B 542/53 

(954/570) 
C/B 221/42 

(864/312) 
B/B 74/45 

(593/339) 

Eastbound Approach D/D 15/17 
(155/138) 

C/C 11/13 
(151/132) 

C/C 12/13 
(150/119) 

Westbound Approach B/E 3/63 
(39/457) 

B/D 3/23 
(42/119) 

C/C 6/18 
(66/111) 

Meredith Drive D/F - D/D - D/D - 

Northbound Approach                
(NW Urbandale Drive) C/F 53/1,138 

(293/1,447) 
D/E 51/299 

(253/876) 
D/D 55/151 

(253/622) 

Southbound Approach                
(NW Urbandale Drive) D/D 1,076/80 

(1,791/578) 
E/D 837/75 

(1,687/367) 
D/D 102/71 

(662/392) 

Eastbound Approach C/F 57/1,599 
(249/1,737) 

C/D 67/1,108 
(288/1,729) 

C/C 63/140 
(265/725) 

Westbound Approach D/E 71/111 
(314/474) 

D/D 147/129 
(584/514) 

D/D 137/79 
(662/316) 
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The IA 141/SE 37th Street intersection was reported as a LOS D in the AM & PM peak 
periods in both Build alternatives.  Notable control delay was experienced throughout all 
four intersection approaches, with LOS E and LOS F measures most apparent on SE 37th 
Street.  As previously noted, the difference in intersection configuration between the two 
Build alternatives was the inclusion of a grade separated facility for northbound IA 141 
traffic that utilized the flyover exit ramp from northbound I-35/I-80.  The measured 
operations indicate improvement to approach control delay at the intersection with the 
grade separation in Alternative 5, but marginal improvement in queue lengths is 
experienced as many still exceed 2,500 feet.     
 
From qualitative review of the AM & PM peak period VISSIM microsimulation models, 
a rolling queue was observed along the southbound and eastbound approach due to the 
level of traffic volumes.  The coding of intersection within VISSIM does not allow for 
the inclusion of the effect of rolling queues in advance of the intersection to the 
calculated delay.  As can be seen from Table 2.3-7, significant queuing in the eastbound 
approach and southbound approach intersection is expected, particularly with the 
measured average queue being very close to the measured maximum queue.   
 
Intersection operations along NW Urbandale Drive south and east of I-35/I-80 provide 
LOS D or better in both Build alternatives.  Localized intersection approach control delay 
and queue lengths of note were present in both intersections.  At Plum Drive, the 
maximum PM peak hour queue length in the northbound direction was noted being 
greater than 1,786 feet and 1,414 feet in Alternative 2 and Alternative 5, respectively.  
These queue lengths for the build alternatives still represent an improvement over the No-
Build alternative.  This queue length coincides with the northbound PM peak hour 
evening commute directional movement.  The distance between Plum Drive and 
Meredith Drive intersections is approximately 1,700 feet on NW Urbandale Drive 
alignment.  
 
Traffic operations at the NW Urbandale Drive and Meredith Drive intersection were 
improved in both Build alternatives, which measured at LOS D in both peak hours.  In 
the 2040 No-Build conditions, LOS E and F and lengthy queues were predominant across 
the intersection approaches and overall intersection measure in the PM peak hour.  The 
most notable improvements are exhibited under Alternative 5 conditions, where each 
approach LOS was measured at D or better and maximum queue lengths were 725 feet or 
less.  Alternative 2 included two undesirable LOS E locations, the northbound approach 
in the PM peak hour and eastbound approach in the AM peak hour.  The southbound 
approach maximum queue length was nearly 1,700 feet in the AM peak hour, in the 
direction of the predominant AM commute, which extends back to Plum Drive.  The 
eastbound approach maximum queue in the PM peak hour was measured over 1,700 feet.  
Both of these lengths were similar to those measured in the 2040 No-Build Conditions 
and do not impact Interstate mainline operations.         
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Travel Time Comparison 
In addition to the measures of effectiveness previously discussed, travel time information 
was also collected from the VISSIM analysis of the No-Build and Build Alternatives.  
Four location points common to the No-Build and both Build Alternatives were picked.  
These points were: 

A. I-35/I-80 at the Douglas Avenue bridge, 
B. I-35/I-80 at the NW 86th Street bridge, 
C. IA 141 just south of the SE 19th Street/NW 62 Avenue intersection, and 
D. NW Urbandale Drive just south of the Meredith Drive intersection. 

 
Each of the VISSIM models were run (simulated) ten times with the travel time data from 
these individual runs averaged for the results.  The locations points listed above and the 
results of the travel time output from the VISSIM analysis are presented in Figure 2.3-5, 
on the following page. 
 
Overall, the travel time information correlates well to the LOS results previously 
discussed.  Areas experiencing higher densities along I-35/I-80, and thus lower LOS, 
show slower travel times when compared to other segments.  A comparison of the No-
Build Alternative to Alternatives 2 and 5 shows that both build alternatives improve 
travel times through the study area, particularly during the PM peak hour. 
 
During the AM peak hour, the overall travel time in the northbound/eastbound direction 
between Douglas Avenue and NW 86th Street was relatively the same between the No-
Build and the two build alternatives.  In the southbound/westbound direction, a noticeable 
improvement in travel time was noted for both build alternatives over the No-Build 
Alternative from NW 86th Street to IA 141.  A slight increase in travel times was noted 
for both build alternatives for the movement from southbound IA 141 to southbound 
I-35/I-80 during the AM peak hour.  The primary physical feature difference between the 
No-Build Alternative and the two build alternatives is the addition of the southbound 
entrance ramp from Meredith Drive.  Differences in traffic signal timing plans along 
IA 141 may also account for a portion of the slight increase in travel time for this 
movement. 
 
When summing the travel time between the four common points for all the alternatives, 
Alternative 2 and Alternative 5 both provide travel time savings over the No-Build 
Alternative during the AM peak hour.  Alternative 5 showed a decrease in overall travel 
times from the No-Build Alternative of nearly 3.5 minutes while Alternative 2 showed a 
decrease of nearly 5 minutes. 
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The differences in travel time between the No-Build and build alternatives are more 
pronounced during the PM peak hour.  Unlike the AM peak hour, it was the 
southbound/westbound direction that had similar travel times for the No-Build and build 
alternatives during the PM peak which is, again, consistent with the LOS results reported 
and the predominant directionality of traffic flows.  However, the build alternatives 
reported significantly better travel times in the northbound/eastbound direction during the 
PM peak hour than the No-Build Alternative.  In general, the build alternatives improved 
travel times in the northbound direction along I-35/I-80 between Douglas Avenue and 
NW 86th Street by over a minute.  Much of this improvement came in the segment 
between Douglas Avenue and IA 141 and can be attributed to the inclusion of the dual-
lane flyover ramp to northbound IA 141.  Other travel time improvements of note include 
the northbound I-35/I-80 to northbound IA 141 movement which was improved by over 
eight minutes with each of the build alternatives. 
 
When summing the travel time between the four common points for all the alternatives, 
Alternative 2 and Alternative 5 both also provide travel time savings over the No-Build 
Alternative during the PM peak hour.  Alternative 5 showed a decrease in overall travel 
times from the No-Build Alternative of over 26 minutes while Alternative 2 showed a 
decrease of over 28 minutes. 

Conclusions from 2040 Build Alternatives Analysis 
The 2040 operations analysis shows that both build alternatives provide operational 
benefits over the No-Build Alternative.  In general, both build alternatives satisfy the 
mobility goals for the study area set forth by this project through the 2040 design year.  
Both build alternatives also provide savings in travel time through the study area when 
compared to the No-Build Alternative.  

2.3.5 2020 Build Conditions Operations Analysis 
The year 2020 represents the initial build conditions, or opening year, for the proposed 
I-35/I-80/IA 141 interchange and NW 100 Street interchange improvements.  Build 
Alternative 2 has been identified as an initial Build alternative, with a potential future 
build-out when warranted by traffic demand to include a C-D road shown in Alternative 5 
along with the northbound grade separation of IA 141 over SE 37th Street.  These two 
Build alternatives are indicative of a phased construction plan to an ultimate C-D corridor 
concept.  The 2020 analysis presents measured operating conditions reflective of the 
forecasted traffic volumes.   
 
The forecasted 2020 traffic volumes are considerably less than those in the 2040 
conditions analyses.  Table 2.3-8 highlights the differences between the Existing 
Conditions and 2020 No-Build Conditions to establish an order of magnitude on the 
increases traffic volumes.  The redistribution of traffic with the proposed additional 
access points in Build Alternative 2 is provided in Figure 2.3-6.      
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Table 2.3-8: I-35/I-80 Segment ADT Comparison 
I-35/I-80 Freeway 

Segment Existing Conditions 2020 No-Build 
Conditions 

Hickman Road to 
Douglas Avenue 110,800 120,700 

Douglas Avenue to  
IA 141 98,600 107,200 

IA 141 to  
NW 100th Street 91,300 100,700 

NW 100th Street to  
NW 86th Street 91,300 100,700 

NW 86th Street to 
Merle Hay Road 94,900 105,500 

Source: Iowa Department of Transportation, Iowa Dot Office of Systems Planning 

ADT reported as bi-directional traffic 

 
A comparative analysis between the 2020 No-Build Conditions and Alternative 2 was 
performed with VISSIM throughout the study area to ensure acceptable operating 
conditions at opening year based on the forecasted traffic volumes.  The operational 
results in the 2020 Build Alternative 2 conditions are presented in Figure 2.3-7.  The 
2020 No-Build Conditions were previously presented in Figure 2.1-8.      
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I-35/I-80 Freeway Segment Operations 
The 2020 No-Build Conditions, maintaining the existing 6-lane freeway mainline cross-
section, exhibit operational constraints throughout the network, as previously shown in 
Policy Statement #1.  In particular, a series of LOS E freeway segments extend upstream 
from the northbound I-35/I-80 loop off-ramp to IA 141 in the PM peak hour.  Capacity-
related issues are also present in the eastbound direction in the PM peak hour and 
southbound direction in the AM peak hour, as many of the segments operate at LOS D.      
 
The Build Alternative 2 conditions maintain the 6-lane freeway mainline cross-section 
and add the proposed interchange improvements.  The study area freeway segments 
typically operated at LOS C or better.  The proposed improvements as part of the IA 141 
and NW 100th Street interchanges provided operational benefits between Douglas 
Avenue and NW 86th Street, as all freeway segments were measured at LOS C or better. 
The improvements alleviated impacts from poor operations and queue spillback at the  
I-35/I-80/IA 141 ramp terminal intersections noted in the 2020 No-Build Conditions.  
LOS D segments were noted outside of these improved areas due to the capacity 
constraints of the existing 6-lane freeway cross-section and the affect that has on density 
at locations with a merge or weave movement.  These segments were in line with those 
measured in the 2020 No-Build conditions.    
 
It can be concluded that the Build Alternative 2 improvements adequately address the 
existing needs within the IA 141 and proposed NW 100th Street interchange in the 
opening year 2020 and does not have a significant adverse impact on the safety and 
operation of the Interstate. 

I-35/I-80/IA 141 Ramp Terminal Intersection Operations 
Similar to the 2040 conditions analyses, the ramp terminal intersection traffic signal 
timing in the 2020 No-Build Conditions and 2020 Build Alternative 2 conditions were 
optimized within the VISSIM traffic model to reflect forecasted peak hour turning 
movements.  The four proposed ramp terminal intersections at Meredith Drive and 
NW 100th Street were signalized in the Build Conditions.  All other ramp terminal 
intersections were maintained as signalized control.   
 
A more detailed summary of traffic operations and measured queues at the proposed new 
Meredith Drive and NW 100th Street interchanges and the improved IA 141 interchange 
are provided in Table 2.3-9.  The intersection and individual approach, and measured 
queue length, is provided for both the AM and PM peak periods under the respective 
2020 conditions.   
 
Alternative 2 adequately accommodates traffic at the I-35/I-80 ramp terminal 
intersections with Meredith Drive, IA 141 and NW 100th Street as all intersections and 
individual intersection approaches operate at LOS C or better.  Further, the queue issues 
present in the 2020 No-Build Conditions have been addressed by the new northbound  
I-35/I-80 to northbound IA 141 flyover ramp.  The northbound I-35/I-80 off-ramp 
approach to Meredith Drive accommodates the forecasted traffic volumes in terms of 
both LOS (C/B) and maximum queue length (227/299).   
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Table 2.3-9: 2020 No-Build and Build Conditions – I-35/I-80 Ramp Terminal 
Intersection Operations  

Ramp Terminal Intersection  

2020 No-Build 
Conditions 

2020 Build  Alternative 2 

LOS 
AM/PM 

Queue (ft.) 
AM/PM 

LOS 
AM/PM 

Queue (ft.) 
AM/PM 

Average 
(Max) 

Average 
(Max) 

Northbound – Meredith Drive - - B/B -/- 

Off-Ramp Approach - - C/B 52/38 
(227/299) 

Eastbound Approach - - A/A 10/16 
(279/266) 

Westbound Approach - - A/A 15/16 
(243/232) 

Southbound – Meredith Drive - - A/A -/- 

Eastbound Approach - - B/B 41/24 
(379/316) 

Westbound Approach - - A/A 3/2 
(216/139) 

Southbound Approach - - -/- -/- 
Northbound/Eastbound – IA 141 B/C -/- A/A -/- 

Off-Ramp Approach B/C 38/612 
(241/1,699) 

-/- -/- 

Northbound Approach B/C 26/142 
(277/860) 

A/A 7/39 
(209/657) 

Southbound Approach A/C 38/195 
(614/820) 

A/A 7/10 
(298/278) 

Westbound/Southbound – IA 141 B/A -/- B/A -/- 

Off-Ramp Approach C/C 94/51 
(386/242) 

C/C 87/41 
(358/232) 

Northbound Approach A/A 26/40 
(287/530) 

A/A 14/10 
(242/280) 

Southbound Approach A/A 43/15 
(515/324) 

B/A 50/16 
(597/292) 

Eastbound – NW 100th Street - - A/B -/- 

Off-Ramp Approach - - B/B 17/25 
(128/134) 

Northbound Approach - - A/B 15/59 
(179/473) 

Southbound Approach - - A/A 7/10 
(177/141) 

Westbound – NW 100th Street - - B/B -/- 

Off-Ramp Approach - - C/B 46/36 
(230/218) 

Northbound Approach - - A/A 5/6 
(140/136) 

Southbound Approach - - A/A 29/22 
(344/255) 
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Study Area Arterial Intersection Operations 
An overview of the study area at-grade intersection LOS and intersection control type 
was presented in the traffic operations Figure 2.1-8 and Figure 2.3-7 for the 2020 No-
Build Conditions and Build Alternative 2, respectively.  In each instance, the signal 
timings at signalized intersections were optimized based on the peak hour volumes 
developed for each respective analysis scenario.  Intersection control type, signalized or 
stop-controlled, was typically consistent between the two scenarios, with the lone 
exceptions being the signalization of the NW 100th Street and Northpark Drive 
intersection and elimination of the IA 141 and SE 41st Street intersection as part of Build 
Alternative 2. 
 
The improvements incorporated into the SE 37th Street and Meredith Drive intersections 
were consistent between the 2020 No-Build and 2020 Build Alternative 2 conditions, 
reflecting the planned improvements expected to be completed by the 2020 Opening 
Year.  In this case, these intersections are analyzed to see how those improvements 
accommodate the shifts in traffic pattern and arrivals due to the IA 141 interchange 
improvements and new NW 100th Street interchange.  Further, the analysis is used to 
ensure that these intersections do not impede operations within the interchange.  Plum 
Drive improvements included in Build Alternative 2 are reflective of the interchange-
specific scenario improvements.       
 
A comparison between 2020 No-Build Conditions and 2020 Build Alternative 2 traffic 
operations indicates that traffic operations typically are similar or improve from the No-
Build to the Build conditions.  In both scenarios, the intersection LOS was measured at 
LOS D or better at all intersections along IA 141/NW Urbandale Drive.  However, there 
were spot approach locations that measured LOS E/F and/or had queues extending 
greater than 1,000 feet upstream of the signalized intersection. 
 
In the 2020 Build Alternative 2 conditions, the lone LOS E/F measures were at the 
eastbound SE 37th Street approach in both the AM and PM peak hours.  Associated 
maximum queue length exceeds 1,400 feet in the AM and 860 feet in the PM peak hours.  
The southbound SE 37th Street approach also had maximum queues measuring over 1,700 
feet in the AM peak hour.  As noted in the 2040 operations analysis, a similar situation 
was present with a rolling queue approaching the SE 37th Street intersection from the 
north and east.  These values were also consistent with LOS and queue measures in the 
2020 No-Build Conditions analysis, both of which incorporate capacity improvements to 
the at-grade intersection. 
 
Intersection operations with NW Urbandale Drive at Plum Drive and Meredith Drive 
were consistent between the 2020 No-Build and Build Alternative 2 conditions analysis.  
Measured queue lengths were typically less is under Build Alternative 2 at Plum Drive, 
with a reduction in the northbound NW Urbandale Drive maximum queue length in the 
PM peak hour by nearly 400 feet.    
 
At the intersection of NW Urbandale Drive and Meredith Drive, the AM peak hour 
operations degraded slightly from LOS C to LOS D between the No-Build and Build 
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conditions.  This was reflected in the southbound NW Urbandale Drive approach 
measuring at LOS D and a maximum queue length that exceeded 1,400 feet.      
 
Overall, the analysis of the SE 37th Street and IA 141 intersection indicates a need for 
additional improvements in the future.  The intersection was measured at LOS D in the 
AM peak hour, with the eastbound approach operating at LOS F and E in the AM and 
PM peak hours respectively.  Maximum and average queue lengths in excess of 1,200 
feet were noted on the eastbound and southbound approach.   
 
Along the corridor, the 2020 Build Alternative 2 operations analysis reflects the 
directional nature of the peak hour commute patterns, southbound in the AM and 
northbound in the PM.  The improvements expected, and incorporated, in the Opening 
Year 2020 handle the bulk of the forecasted traffic with intersection LOS of D or better.  
However, there are still spot locations with intersection approach LOS E/F measures 
and/or maximum queues that exceed 1,000 feet.  However, these issues do not have a 
significant adverse impact on the safety and operation of the Interstate.   
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Table 2.3-10: 2040 No-Build and Build Conditions – IA 141/NW Urbandale Drive 
Corridor Operations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

IA 141/NW Urbandale Drive 
Intersections  

2020 No-Build 
Conditions 

2020 Build  
Alternative 2 

LOS 
AM/PM 

Queue (ft.) 
AM/PM 

LOS 
AM/PM 

Queue (ft.) 
AM/PM 

SE 37th Street D/C - D/C - 

Northbound Approach (IA 141) C/C 43/110 
(294/559) 

C/C 49/76 
(225/458) 

Southbound Approach (IA 141) C/C 1,246/76 
(1,702/522) C/C 1,323/68 

(1,706/486) 

Eastbound Approach F/E 1,161/244 
(1,642/820) 

F/E 836/346 
(1,414/863) 

Westbound Approach E/D 131/88 
(444/363) D/D 102/70 

(372/270) 

Plum Drive C/C - C/C - 

Northbound Approach                
(NW Urbandale Drive) B/C 45/315 

(338/1,231) 
B/C 46/144 

(326/840) 

Southbound Approach                
(NW Urbandale Drive) C/B 155/41 

(847/318) C/B 170/38 
(751/271) 

Eastbound Approach C/C 10/9 
(124/110) 

C/C 9/9 
(126/105) 

Westbound Approach B/C 2/16 
(68/192) B/C 2/17 

(46/151) 

Meredith Drive C/C - D/C - 

Northbound Approach                
(NW Urbandale Drive) C/C 27/89 

(182/479) 
C/C 33/70 

(210/347) 

Southbound Approach                
(NW Urbandale Drive) C/C 237/38 

(1,114/268) D/C 487/43 
(1,495/292) 

Eastbound Approach C/C 30/77 
(160/307) 

C/C 46/85 
(254/355) 

Westbound Approach C/C 47/32 
(211/190) C/D 71/38 

(312/188) 
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Conclusions from 2020 Build Conditions Analysis 
The 2020 operations analysis shows the improvements Build Alternative 2 provides to 
the freeway operations between Douglas Avenue and NW 86th street, particularly in 
addressing the operational and safety issues currently experienced at the IA 141 ramp 
terminal intersections through the removal of loop ramps and construction of a 
northbound I-35/I-80 flyover to northbound IA 141.  The 2020 analysis also depicts the 
need for additional mainline freeway capacity in certain segments extending south from 
the Douglas Avenue interchange and east of the NW 86th Street interchange. 
 
Along the NW Urbandale Drive corridor, intersection operations are significantly 
improvement at the ramp terminal intersections due to the proposed improvements and 
incorporation of the directional northbound I-35/I-80 to northbound IA 141 movement.  
The adjacent intersections along the corridor also meet the LOS D goals set forth by this 
project, but include spot locations with undesirable approach control delay and/or queue 
lengths.  This highlights additional, future, capacity needs of these intersections moving 
into the Design Year 2040.       

2.3.6 Preferred Alternative – Build Alternative 2 
Build Alternative 2 was determined to be the preferred alternative for the I-35/ 
I-80/IA 141 interchange.  Both Build Alternative 2 and Alternative 5 provided 
operational and safety improvements to the study area and, in many respects, were 
similar to each other.  Through the traffic operations analysis and safety review, it was 
found that that Alternative 2 best met the goals and objectives of the project by meeting 
the purpose and need and evaluation criteria through the Planning Year 2040.  The 
following summarizes the benefits of the preferred alternative: 
 
The traffic operations analysis of study area freeway segments indicated that Alternative 
2 best met the operational goals with regard to the forecasted 2040 traffic volumes.  
While both Build alternatives significantly improved operations through the study area, 
Alternative 2 provided similar or better operations between Douglas Avenue and 
NW 86th Street at locations where Alternative 5 measured at LOS D.   
 
One notable distinction between Alternate 2 and Alternative 5 was the inclusion of a C-D 
road in Alternative 5.  The consolidated demand destined for access locations between 
Meredith Drive and NW 100th Street to a single freeway mainline entrance point and 
downstream exit point in both directions was noticeable in the operations analysis, but 
only degraded operations to LOS D in one freeway analysis segment.  Notable benefit 
was realized through the IA 141 interchange as the two direction freeway access 
locations were the northbound I-35/I-80 to northbound IA 141 directional flyover ramp 
and southbound IA 141 to southbound I-35/I-80 directional ramp.     
 
In both Build alternatives, the northbound I-35/I-80 directional flyover ramp to 
northbound IA 141 provided considerable improvement to congestion and queue lengths 
at the IA 141 interchange, essentially eliminating them due to the modification.  By 
closing the northbound I-35/I-80 loop ramp, undesirable in regard to both traffic 
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operations and safety, the traffic wanting to access locations south and east of I-35/I-80 
are redistributed to NW 100th Street and Meredith Drive ramps.  NW 100th Street 
provided ample capacity to accommodate redistributed traffic demand, in both I-35/I-80 
directions, while the northbound I-35/I-80 diagonal off-ramp to Meredith Drive noted 
maximum queue lengths in excess of 1,000 feet in the PM peak hour.  This maximum 
queue was considerably longer in Alternative 5 due to the additional volume destined for 
the NW 100th Street off-ramp.     
 
Consideration to interchange expandability was also a part of the evaluation, but 
Alternative 2 and Alternative 5 exhibited similar components with regard to access and 
flexibility for future expansion.  As previously noted, Alternative 5 was developed as an 
ultimate Build stemming from proposed improvements in Alternative 2.  Both Build 
alternatives accommodated widening of I-35/I-80 to an 8-lane cross-section through the 
study area.  They both also accommodated the construction of a diamond type 
interchange at NW 100th Street, either tying in via auxiliary lanes between ramps 
(Alternative 2) or a C-D road (Alternative 5).     
 
The proposed layout for Build Alternative 2 is provided in Figure 2.3-8.  The proposed 
new pavement, bridges, and retaining walls are included in the layout, as well as the 
removal of existing pavement.     
 
Figure 2.3-9 provides a preliminary signing plan based on the proposed Alternative 2 
interchange layout.  
 
The average and maximum queue data from the Alternative 2 2040 VISSIM analysis was 
used to develop proposed intersection turn-lane storage lengths.  Figure 2.3-10 through 
2.3-13 provide plan view layouts of proposed intersections improvements within the 
study area including the ramp terminals along IA 141, NW 100th Street, and Meredith 
Drive as well as the IA 141/SE 37th Street intersection. 
 
The development of the turn-lane storage lengths for the northbound approach to the  
IA 141/SE 37th Street intersection was given particular attention due to the placement of 
the northbound I-35/I-80 to northbound IA 141 flyover ramp.  The flyover ramp ties into 
IA 141 approximately 1,100 feet south of the stop-bar location for the northbound 
approach of the SE 37th Street intersection.  The average queue identified from the 
VISSIM analysis was approximately 150 feet.  The turn-lane storage lengths for both the 
left and right turn movements were set at 250 feet to account for some peaks in storage 
needs.  The maximum queue for the northbound approach to the intersection was 
identified as approximately 750 feet from the VISSIM analysis results.  While a 750 foot 
queue in the northbound through lanes would block the 250’ left and right turn-lanes, it 
still provides approximately 350 feet from the point where the flyover ramp ties into  
IA 141.  A visual inspection of the VISSIM model microsimulation did not identify 
adverse impacts caused by the 750 foot queue to the flyover traffic operations or to 
mainline I-35/I-80.  The microsimulation also showed acceptable traffic operations for 
traffic on northbound IA 141 and traffic on the northbound flyover ramp to change lanes 
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within the 1,100-foot distance to position to make either a left or right turn at SE 37th 
Street. 
 
Table 2.3-11, presents a summary of the conceptual-level opinion of probable 
construction costs for the Build Alternative 2 preferred alternative.  These calculations 
include the features of Alternative 2 previously discussed including the new interchange 
at NW 100th Street. 
 
Table 2.3-11: Opinion of Probable Construction Cost Summary – Alternative 2  

 
 
 
 
 
 
 
  

ITEM ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL

1 MOBILIZATION LS 5.0 % from Design Manual 1,763,000$                   

2 TRAFFIC CONTROL LS 5.0 % from Design Manual 1,763,000$                   

3 CLASS 10 EARTHWORK / GRADING CY 325,000 $10.00 3,250,000$                   

4 PAVEMENT REMOVAL SY 19,711 $5.00 98,555$                        

5 NEW PAVEMENT 12" SY 93,595 $60.00 5,615,700$                   

6 PAVED SHOULDERS 12" SY 35,318 $60.00 2,119,080$                   

7 GRANULAR SUB-BASE 12" SY 161,141 $12.00 1,933,695$                   

8 STRUCTURES - BRIDGE - 141 Flyover SF 51,914 $190.00 9,863,660$                   

9 STRUCTURES - BRIDGE - 100th Street SF 39,675 $150.00 5,951,250$                   

10 STRUCTURES - MSE RETAINING WALLS SF 134,298 $35.00 4,700,434$                   

11 STRUCTURES - SIGN TRUSSES (CANTILEVER) EA 8 $75,000.00 600,000$                      

12 STRUCTURES - SIGN TRUSSES EA 4 $125,000.00 500,000$                      

13 STRUCTURES - CULVERTS LF 250 $200.00 50,000$                        

14 STORM SEWER PIPING LF 6,000 $80.00 480,000$                      

15 STORM SEWER STRUCTURES EA 20 $5,000.00 100,000$                      

Subtotal Roadway and Structure Costs (Items 1-15) 38,788,000$              

16 STAGING COMPLEXITIES LS 5.0 % of Items 3-15 N/A 1,763,000$                   

Subtotal (Item 16) 1,763,000$                

17 CONTINGENCY LS 30.0 % of Subtotals N/A 12,165,000$                 

2015 SUBTOTAL CONSTRUCTION COSTS 52,716,000$              

3 YEAR(S) INFLATION (ASSUME 4.5%  ANNUAL RATE) 7,441,700$                

2018 SUBTOTAL CONSTRUCTION COSTS 60,158,000$              

ROW ACQUISITION & RELOCATION (LAND)

Commercial AC 1.12 $500,000.00 560,000$                      

Temporary Easement AC 1.56 $50,000.00 78,000$                        

Total Right-of-Way Costs 638,000$                    

60,800,000$ 



file://HRGDMNAS/Data/10120118.05/Design/Deliverables/Study%20Documents/IJR%20Draft/Exhibits/Alternatives/Alternative_2_400.pdf
file://HRGDMNAS/Data/10120118.05/Design/Deliverables/Study%20Documents/IJR%20Draft/Exhibits/Alternatives/Alternative_2_400.pdf
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2.3.7 Constructability and Phased Construction of Corridor Improvements 
Build Alternatives 2 and 5 align with an overall phased construction plan of sequentially 
increasing capacity through the I-35/I-80 corridor in the Des Moines metropolitan area.  
The two Build alternatives were developed to incorporate planned projects implemented 
before, in conjunction with, and after the proposed interchange improvements as outlined 
in the MPO Long Range Transportation Plan.  They were also developed in relationship 
to each other on how Alternative 2 could be an initial phase to Alternative 5 or a more 
fully developed C-D concept as discussed in Policy Statement #2 to provide future 
expandability.  The following outlines the currently anticipated process of corridor-wide 
improvements and the interrelationship those improvements have to Build Alternative 2.  
A schematic of the proposed project sequencing is provided in Figure 2.3-14.   
 
Local network improvements are an important initial step, particularly at the NW 100th 
Street bridge over I-35/I-80 and to capacity-related connectivity within the surrounding 
local arterial network.  The proposed sequencing involves improving the NW 100th Street 
capacity northward through the NW 54th Street/SE 37th Street intersection.   These 
planned improvements provide the opening-day capacity to accommodate traffic demand 
from a new interchange at NW 100th Street.  The City of Urbandale has programmed 
these improvements for year 2016. 
 
The initial I-35/I-80 access-related components of the study area freeway capacity 
improvements includes the construction of the NW 100th Street interchange as a diamond 
configuration noted in Policy Statement #2.  Auxiliary lanes and additional freeway 
mainline lanes would tie into existing pavement at the IA 141 interchange to the west and 
NW 86th Street interchange to the east, but would accommodate the future IA 141 
interchange improvements.  The construction of the new interchange at NW 100th Street 
in conjunction with local network improvements to the north is expected to provide initial 
traffic demand relief in line with 10-15 percent reduction at the IA 141 interchange, 
providing the capacity to make that interchange an attractive alternative, and new, access 
to/from I-35/I-80.  The City of Urbandale has programmed the NW 100th Street 
improvements and associated Interstate auxiliary lane improvements for years 2017 and 
2018.  Implementation of NW 100th Street corridor improvements including the 
interchange will provide alternate local access and emergency response alternatives while 
the IA 141 interchange reconstruction activities occur in later phases. 
 
The next phase includes the construction of the I-35/I-80 ramps south of Meredith Drive 
and freeway mainline capacity improvements tying into existing infrastructure at Douglas 
Avenue and IA 141.  This provides the updated lane alignments to feed into future ramps 
at the IA 141 interchange and accommodate changes to access and, subsequently, to 
traffic patterns.  This phase provides all movements are accommodated through the final 
phases of the IA 141 interchange improvements.  
 
The final component of the proposed sequencing schedule includes the proposed 
improvements to the IA 141 interchange that will occur concurrently with the Meredith 
Drive and freeway improvements.  The initial step would be the construction of the 
northbound I-35/I-80 to northbound IA 141 directional flyover ramp, with clearance and 
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pier locations constructed in locations that accommodate both existing and future build 
conditions.  Mainline freeway improvements adding the additional freeway lane in either 
direction and providing final linkages to make applicable lanes operational through the 
interchange can be also be undertaken.  This includes the new westbound I-35/I-80 ramp 
to IA 141.   
 
Loop ramp removals can then be completed as soon as the corresponding movements are 
accommodated by a new or reconstructed ramp.  The eastbound to northbound loop ramp 
will be able to be removed after the northbound flyover ramp and Meredith Drive ramps 
are complete, as the loop ramp movements are now accommodated via the northbound 
off-ramp to Meredith Drive and northbound flyover to northbound IA 141.  The 
westbound on-ramp can be removed after the southbound on-ramp from Meredith Drive 
is operational, as it will need to be removed prior to tying in the new westbound I-35/I-80 
ramp to IA 141. 
 
The Iowa DOT has programmed the Meredith Drive and IA 141 interchange 
improvements for years 2019 and 2020. 
 
Capacity improvements to IA 141 extending north of SE 37th Street are currently 
programmed by the Iowa DOT for year 2017 and will be in place prior to the interchange 
reconstruction.  The City of Grimes is currently working through programming 
improvements to the IA 141/SE 37th Street intersection with the goal of having these 
improvements in place to coincide with the completion of the interchange project.  
However, funding sources have not been finalized at the writing of this document.         
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2.3.8 I-35/I-80 Lane Configuration and Lane Continuity 
The proposed improvements as part of Build Alternative 2 accommodate the future 
capacity improvements to the I-35/I-80 mainline freeway segments as outlined in the 
MPO Long Range Transportation Plan, whether they are constructed as part of, before, or 
after this project.  The Iowa DOT currently does not have the construction of the 
additional mainline capacity programmed; however, the goal of this IA 141 interchange 
project is to construct as much of this additional capacity within the project limits as 
budgeting allows.    Two mainline improvement implementation versions of Alternative 2 
were developed for assessment of lane balance and lane continuity; one that would 
operate with three basic lanes and one that would operate with four basic lanes within the 
project study area.  These are provided in Figure 2.3-15 and Figure 2.3-16 respectively.  
In either case, the project segments between Douglas Avenue and the IA 141 northbound 
flyover/southbound entrance ramp and the segments between the eastern IA 141 ramps 
and NW 86th Street, would be constructed in a manner that provides for the future 
expansion of the mainline to four basic lanes plus an auxiliary lane in each direction. 
 
The three basic lane concept utilizes partial auxiliary lanes that can be connected and 
converted to the fourth mainline lane in the future.  The future fourth lane in each 
direction would be utilized as the auxiliary lane for Build Alternative 2 and the future 
auxiliary lane would be utilized as a full-depth/full-width shoulder for Build 
Alternative 2.  Pavement markings would tie the on and off-ramps to the auxiliary lanes 
using standard ramp geometrics.  When the fourth freeway mainline is added in the 
future, an outer auxiliary lane shoulder would then be constructed and the lanes shifted to 
the final location.  As shown in Figure 2.3-15, the partial auxiliary lanes would be 
connected between adjacent interchanges: Douglas Avenue to Meredith Drive, IA 141 to 
NW 100th Street, and NW 100th Street to NW 86th Street.   
 
The four basic lane concept constructs the fourth freeway mainline lane in both directions 
between Douglas Avenue and NW 86th Street, with both ends beginning/terminating 
within the respective interchange footprint as shown in Figure 2.3-16.  This concept also 
constructs the outer auxiliary lanes between adjacent interchanges: Douglas Avenue to 
Meredith Drive, IA 141 to NW 100th Street, and NW 100th Street to NW 86th Street.  The 
concept utilizes the existing IA 141 loop ramp auxiliary lanes as the fourth lane in each 
direction and would necessitate either bridge shoulder widening to provide full-width 
shoulders across the bridge or a design exception to utilize the current bridge 
configuration with a six-foot shoulder. 
 
The four basic lane concept provides the greatest capacity between Douglas Avenue and 
NW 86th Street and also provides the greatest separation between successive interchange 
ramps for weaving and merging operations.  However, the additional cost to construct 
this concept is approximately $10 million greater than the three basic lane concept and 
the additional budget amount is currently not programmed by the Iowa DOT.  Both 
concepts meet AASHTO basic lane and lane balance principles given the allowable 
exception to lane balance principles for exits from auxiliary lanes between closely spaced 
interchanges. 
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The preferred basic lane concept is to construct the four basic lane concept with Build 
Alternative #2.  However if programming does not allow, the three basic lane concept is a 
feasible alternative.   
 
To further validate that the three basic lane concept is viable, a separate analysis was 
completed which identified the annual growth rate in traffic volumes along I-35/I-80 
mainline segments from 2020 to 2040.  This growth rate was then applied to the 
corresponding density value associated with that segment identified from the 2020 
opening year analysis.  The results found the southbound segment along I-35/I-80 
between Douglas Avenue and Hickman Road was the first segment to experience LOS E 
along the corridor.  This occurred in 2030.  This analysis indicates that the proposed 
improvements associated with the preferred alternative will function acceptably with the 
existing three basic lanes in each direction and that it is likely that a segment of I-35/I-80 
outside of the area of direct impact of the preferred alternative will require the additional 
capacity of the four basic lane concept first.  In fact, the I-35/I-80 segments within the 
area directly affected by the preferred alternative are all predicted to maintain LOS D or 
better with the three basic lane concept through the 2040 horizon year.  This analysis is 
summarized in Table 2.3-12. 
 
Table 2.3-12: Timing of Need for Eight Basic Lanes along I-35/I-80 
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2.3.9 Pedestrian Mobility 
The functionality along IA 141 has historically been a high-volume arterial with a rural 
cross-section serving as a high-capacity link to I-35/I-80 with no pedestrian facilities.  
The traffic demand within the IA 141 interchange is projected to continuously increase 
and emphasizes the need for a safe and efficient high-capacity interchange to serve 
surrounding and regional destinations.  Existing constraints through the interchange 
include the railroad ROW to the west of IA 141 under I-35/I-80 and the rural highway 
IA 141 cross-section that incorporates surfaced shoulders, no curb and gutter, and free 
flow merge/diverge segments.     
 
Pedestrian mobility across I-35/I-80 is currently limited to accommodations along the 
north side of Meredith Drive and is not currently provided along IA 141 or NW 100th 
Street.  Each of the proposed Build alternatives incorporates improved pedestrian 
connections included with the proposed NW 100th Street interchange and maintains the 
Meredith Drive pedestrian crossing of I-35/I-80.  The concept for NW 100th Street 
includes sidewalk along the west side and a trail on the east side of NW 100th Street.   
 
The concept remains where the lower-volume, service interchange connections at 
Meredith Drive and NW 100th Street provide local access to the surrounding network and 
provide the appropriate setting for pedestrian accommodations, while the IA 141 
interchange provides higher-speed, directional ramps for traffic between I-35/I-80 and 
IA 141 without provisions for pedestrian facilities.  

2.3.10 Safety Review 
Background 
As previously mentioned within Policy Statement #1, undesirable geometry exists 
currently in the northbound/eastbound direction with respect to the northbound/eastbound 
I-35/I-80 to NW Urbandale Drive/IA 141 exit ramp.  The loop ramp presents conditions 
that affect operations and safety within the interchange, particularly for large trucks or 
other heavy vehicles.  Under high traffic volumes, the significant reduction in speed from 
the mainline through lane into the loop portion of the ramp can create operational 
shockwave that ripples back through the existing traffic volumes onto the freeway 
mainline.  This exacerbates the speed differential between the adjacent parallel 
deceleration lane and mainline I-35/I-80 through freeway lane.   
 
Additionally, there is limited sight distance for motorists to be able to identify the 
location and conditions ahead on the northbound/eastbound exit loop ramp.  
Northbound/eastbound direction motorists are not able to identify the loop exit ramp 
departure point until the vehicle is nearly at the departure point due to the horizontal 
alignment and the bridge blocking the view and also the crest vertical curve that hides the 
departure point from view until the vehicle clears the bridge.   
 
During PM peak period in-field traffic observations, a rolling queue was observed along 
the outside lane of the I-35/I-80 mainline facility.  The rolling queue extended under the 
Meredith Drive bridge for an extended period of time during the PM peak period.  The 
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safety concern of stopped vehicles along the mainline facility was compounded by the 
presence of the existing horizontal curvature which can potentially impede the view of 
stopped vehicles.   
 
From the review of the CMAT crash data, congestion is one of the leading contributing 
factors to crashes along the mainline facility, particularly at the I-35/I-80/IA 141 
interchange.  Based on the crash history between 2009 and 2013, the more frequent major 
causes and manner of collisions are indicative of congestion, queue spillback, and speed 
differential between the high speeds of approaching freeway traffic and slow moving 
exit/entrance/queued traffic.  Overall, the most common major type of crash involved 
“Driving Too Fast for Conditions” (32 percent of all study area occurrences), “Ran Off 
Road” (right or left), and “Swerving/Evasive Action.” 
 
The high volume of northbound/eastbound I-35/I-80 to northbound Iowa Highway 141 
traffic also was evident as part of the crash history at the southern 
(northbound/eastbound) terminal intersections.  The dominant manner of collisions at the 
southern ramp terminal intersection consisted of sideswipe in same direction of travel and 
rear end crashes.    
 
Preferred Alternative 
The preferred alternative for the reconstruction of the existing interchange includes the 
removal of the existing loop ramps and the addition of a dual-lane flyover ramp from 
northbound I-35/I-80 to northbound IA 141.  The preferred alternative also includes the 
addition of ramps on the south side of Meredith Drive as well as a diamond interchange 
configuration at NW 100th Street.  Through the removal of the northbound I-35/I-80 loop 
ramp, the associated northbound I-35/I-80 to northbound IA 141 turning movements are 
also removed from the southern and northern ramp terminal signalized intersections.  The 
diverge traffic movement from the northbound I-35/I-80 mainline facility improves 
traffic operations along the northbound segment within the interchange.  During the PM 
peak period, level-of-service is provided at a LOS B instead of the No-Build level-of-
service results of a LOS F.  From the VISSIM analysis conducted, the average and 
maximum observed queue lengths recorded for northbound through vehicles at the IA 
141/SE 37th Street intersection during the dominant vehicle direction (PM peak period) 
were 615 feet and 750 feet respectively.  The placement of the maximum queue observed 
of 750 feet is located along IA 141 alignment north of the northern limits of the flyover 
ramp.   Queueing was not recorded or observed within the VISSIM model along the 
flyover ramp and was not observed impacting the mainline facility diverge point. 
 
In addition, the roadway geometrics of the preferred alternative improve the sight 
distance for northbound motorists to identify the exit ramp departure point.  The preferred 
alternative places the exit ramp departure point upstream of the existing departure point 
location and is located sooner within the sweeping north-south alignment to east-west 
alignment mainline facility horizontal curve.    
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2010 Highway Safety Manual 
The 2010 Highway Safety Manual maintains a registry of Crash Modification Factors 
(CMFs) through the Crash Modification Factors Clearinghouse.  A CMF is a 
multiplicative factor used to compute the expected number of crashes after implementing 
a given countermeasure at a specific site.  It is important to note that a CMF represents 
the long-term expected reduction in crashes and this estimate is based on crash 
experience at a limited number of study sites as part of a previous research study; 
therefore the actual reduction in crashes may vary. 
 
Within the interchange design section of the clearinghouse, a crash modification factor 
(CMF) exists that infers a loop ramp is considered less safe than a straight ramp.  A CMF 
of 0.55 is provided, concluding that a 45 percent reduction (CRF) in total crashes could 
potentially be achieved by modifying a cover/loop ramp to a straight ramp.  This CMF is 
based on research reported within The Handbook of Road Safety Measures

4.  The 
research found that accident rates on ramps increase in the following order: straight 
ramps (lowest accident rates), clover/loop ramp, long ramp, short ramp, loop (highest 
accident rates).  These results are in accordance with the results from the comparison 
between different layouts of grade-separated interchanges.  The lowest crash rates have 
been found in diamond interchanges, which are built with straight ramps only. 
 
NCHRP 687 
The geometrics of the preferred alternative do require a shorter length between the 
northbound Douglas Avenue entrance ramp and the exit ramp downstream.  As part of 
the existing conditions geometrics the downstream exit ramp is the exit loop ramp to NW 
Urbandale Drive/Iowa Highway 141.  The proceeding downstream exit ramp as part of 
the preferred alternative is the exit ramp to Meredith Drive. 
 
In addition, due to the construction of the interchange at NW 100th Street, entrance/exit 
(weave) segments are created in both the northbound/eastbound and 
southbound/westbound direction between NW Urbandale Drive/IA 141 and NW 100th 
Street as well as between NW 100th Street and NW 86th Street. 
 
The National Cooperative Highway Research Program Report 687 (NCHRP 687) 
”Guidelines for Ramp and Interchange Spacing” was used to evaluate the safety 
performance of the segment between the Douglas Avenue entrance ramp and the 
Meredith Drive exit ramp.  In Chapter 5: Spacing Guidance, the report provides 
guidelines to evaluate the relative safety performance, on a planning level, based on ramp 
spacing.  The planning level tool estimates the percent increase or decrease of the relative 
crash risk based on ramp spacing.  The tool defines the base ramp spacing at 1,600’ for 
the pair of entering-exiting ramps from which, the number of crashes changes inversely 
proportional to the change in ramp spacing.  Table 2.3-13 provides the spacing 
guidelines with respect to potential increase in crashes.   
  

                                                 
4 The Handbook of Road Safety Measures, 2nd Edition, 2009, Elvik Rune, Alena Hoye, Truls Vaa, Michael 
Sorensen 
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Table 2.3-13: Relative Crash Risk due to Ramp Spacing 

Increase in Crashes Ramp Spacing (Entering-
Exiting) 

10% more 1,200 – 1,600 

10% – 25% more 900 – 1,200 

more than 25% < 900 

10% less 1,600 – 2,600 

no change > 2,600 

 
As part of the preferred alternative geometrics, the distance between the Douglas Avenue 
entrance ramp gore point and the Meredith Drive exit ramp gore point is approximately 
1,900’.  From review of Table 2.3-13 above, the distance of 1,900’ is above the 1,600’ 
baseline distance and could potentially experience up to 10% less crashes than the 
baseline scenario. 
 
Also as part of the preferred alternative geometrics, an Entrance-Exit scenario is created 
between the northbound entrance ramp from NW Urbandale Drive/IA 141 and the exit 
ramp to NW 100th Street.  The anticipated distance between the gore points is 
approximately 1,600’.  The distance of 1,600’ is equal to the baseline condition.   
 
In the southbound direction, the complementary Entrance-Exit gore point approximate 
distances are 1,850’ (NW 100th Street to NW Urbandale Drive/Iowa Highway 141) and 
2,025’ (Meredith Drive to Douglas Avenue).  Both distances are above the 1,600’ base 
line distance.  
 
Terminal Intersection Impacts 
Removing the existing northbound exit loop ramp modifies the southern terminal 
intersection by no longer serving the exit ramp traffic movements.  This decreases the 
number of conflict points at the southern terminal intersection.  A conflict point occurs 
where one vehicle path crosses, merges or diverges with, or queues behind the path of 
another vehicle.  Crash Reduction Factors or Crash Modification Factors were not found 
regarding this type of interchange modification.  However, an increase in the number of 
conflict points increases the potential of a crash at an intersection.  Crossing conflicts are 
caused by the intersection of two traffic streams.  Typical crash types associated with 
crossing conflicts include broadside crashes and head-on crashes, which are typically 
more severe than other crash types. 
 
In addition to the positive safety impacts at the southern terminal intersection, the 
predicted safety at the northern (southbound/westbound) terminal intersection would also 
yield positive impacts.  By the removal of the loop ramp, northbound I-35/I-80 to 
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northbound IA 141 traffic volumes would be removed from both of the study interchange 
terminal intersections.  By the reduction of northbound traffic through the northern 
terminal intersection, greater green time would be provided to the westbound traffic 
movements from the I-35/I-80 southbound/westbound to NW Urbandale Drive/IA 141 
exit ramp.  Due to the greater green time allowed to this movement, queuing along the 
exit ramp during the peak periods is reduced.  During the AM peak period (dominant 
travel direction for reference exit ramp), the average queue length of the preferred 
alternative is reduced from 776 to 148 when compared to the No-Build scenario.  This 
reduction in queuing is significant due to the existing crash rate of the northern terminal 
intersection being above the statewide average and 77% of the crashes at this intersection 
were rear-end manner of collisions (See Appendix B for additional information 
regarding crash data).  The effects of queuing have a high propensity for rear-end related 
crashes.  From the reduction of traffic through the northern terminal intersection, the 
number of future crashes at the northern terminal intersection could potentially be 
reduced.  In addition, the likelihood of traffic potentially queuing to the 
southbound/westbound mainline facility gore point area is decreased resulting in positive 
impacts to the mainline facility. 
 
Conclusion 
The proposed improvements to the interchange include the removal of the existing loop 
ramps and the addition of a dual-lane flyover ramp from northbound I-35/I-80 to 
northbound IA 141.  The improvements also include the addition of ramps on the south 
side of Meredith Drive.  Based on present safety data for these types of geometric 
modifications, there are both safety benefits and safety disadvantages. 
 
The disadvantages associated with the preferred alternative are the creation of additional 
weaving segments along the I-35/I-80 mainline facility associated with the Meredith 
Drive and NW 100th Street interchanges.  The traffic operations analysis shows 
acceptable measures of effectiveness and the design will meet current design 
standards.  In addition, the longitudinal spacing of the weave segments is in line with 
NCHRP spacing guidelines.  The documented safety benefits for eliminating the loop 
ramps would be expected to translate into improved traffic operations safety on the 
Interstate system, ramp connections and terminal intersections.  Whereas a quantitative 
safety analysis for the proposed geometric changes was not completed, the data and 
analysis provides supporting information that the proposed interchange modifications 
would maintain or improve overall safety conditions. 

2.3.11 Policy Statement #3 Summary 
Policy Statement #3 provided the traffic operations analysis of two build alternatives, 
Alternative 2 and Alternative 5.  Both of these alternatives provided operational benefits 
over the No-Build Alternative.  The preferred Build alternative is identified as 
Alternative 2.  This alternative fulfills the project purpose and need by addressing traffic 
congestion and safety concerns at the I-35/I-80/IA 141 interchange while providing for 
the future expandability of the study area by incorporating either the C-D road connection 
depicted by Alternative 5 or a more systematic C-D road as presented by the C-D 
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planning level concept presented in Policy Statement #2 when the need for such an 
improvement is determined.      
 
The traffic operations analysis of study area freeway segments indicated that Alternative 
2 best met the operational goals with regard to the forecasted 2040 traffic volumes.  
While both Build alternatives improved operations through the study area, Alternative 2 
provided similar or better operations between Douglas Avenue and NW 86th Street at 
locations where Alternative 5 measured at LOS D.  Both Build alternatives satisfied the 
LOS C or better goal for ramp terminal intersection operations and the LOS D or better 
goal for other local system intersections. 
 
Both Build Alternative 2 and 5 are a piece of the comprehensive corridor-wide approach 
to address congestion and safety-related concerns, which includes increasing freeway 
mainline capacity to an 8-lane section.  Further evaluation of the preferred Build 
Alternative 2 showed that it provides lane continuity through the study area and that a 
reasonable signing plan for the proposed improvements is feasible.  Thus, preferred 
Alternative 2 does not adversely impact the safety and operations of the Interstate.     
 
Policy Statement #3 is satisfied. 
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2.4 FHWA Policy Statement # 4 
FHWA policy statement # 4 states: 
 
The proposed access connects to a public road only and will provide for all traffic 
movements.  Less than “full interchanges” for special purpose access for transit 
vehicles, for HOV’s, or into park and ride lots may be considered on a case-by-case 
basis.  The proposed access will be designed to meet or exceed current standards for 
Federal-aid projects on the Interstate system. 

2.4.1 Turning Movements and Access Control 
This policy requires full-access interchanges unless one of the listed special purposes 
exist.   The preferred alternative provides accommodations for all turning movements at 
the I-35/80 & IA 141 interchange and the NW 100th Street interchange.   
 
The preferred alternative (Alternative 2) at the I-35/80 & IA 141 interchange would 
include the removal of the existing loop ramps.  Full movements would be provided by 
the addition of one entering and one exiting ramp south of Meredith Drive.  The entering 
ramp would provide access from Meredith Drive to I-35/I-80 in the 
southbound/westbound direction while the exiting ramp would provide access from 
northbound/eastbound I-35/I-80 to Meredith Drive.  Fully directional access is provided 
by the combination of the Meredith Drive and IA 141 interchange ramps, connected by 
the local roadway network with local street guide signage.  The local roadway network 
would include the roadways of Meredith Drive and NW Urbandale Drive.  The 
connectivity of the I-35/80 & IA 141 interchange is demonstrated within Figure 2.4-1.  
Local street guide signage would be provided to direct motorists along Meredith Drive 
and NW Urbandale Drive as illustrated within Figure 2.4-2.   
 
The intersection of Meredith Drive and NW Urbandale Drive was recently improved by 
the City of Urbandale to expand traffic carrying capacity.  The traffic analysis contained 
in Policy Statement #3 reflects those improvements.  The connecting roadway network 
has adequate capacity to facilitate connectivity between the ramps at Meredith Drive and 
IA 141. 
 
The preferred alternative includes the construction of the NW 100th Street interchange.  
As discussed within Policy Statement #3, the tight diamond was selected as the desired 
interchange form which provides for all turning movements. 
 
As discussed previously in other sections, Alternatives 2 through 5 depict many common 
features including the northbound flyover ramp, the removal of the existing loop ramps at 
the I-35/I-80/IA 141 interchange which are replaced with ramps at Meredith Drive, and a 
new interchange at NW 100th Street.  The primary difference among Alternatives 2 
through 5 is found in the variations of local connectivity provided by each alternative.   
As described in Policy Statement #3, Alternative 5 is a logical expansion of Alternative 2 
beyond the planning horizon and includes a pair of one-way Collector-Distributor (C-D) 
roads on each side of the I-35/I-80 mainline lanes between Meredith Drive and NW 100th 
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Street.  Due to the inclusion of the C-D road connections, Alternative 5 provides a greater 
degree of connectivity among the ramps at Meredith Drive, IA 141 and NW 100th Street.   
 

Figure 2.4-1: Alternative 2 – Turning Movement Accommodations 
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2.4.2 Design Standards 
The proposed geometric design of new features associated with the preferred alternative 
(Alternative 2) conform to current Iowa DOT and AASHTO design standards and 
policies, with one exception.  The proposed northbound flyover ramp from northbound I-
35/I-80 to northbound IA 141 will require a design exception for horizontal stopping 
sight distance.  In addition, some existing features that were noted in Table 2.1-1 as not 
meeting current design standards and will require a design exception if not corrected 
during construction of the proposed improvements.  The following sections provide 
additional detail. 
 
Northbound I-35/I-80 to Northbound IA 141 Flyover Ramp 
Due to the visual obstruction of the inside bridge rail, stopping sight distance for the 
40 mph design speed is not achieved.  It is anticipated that a design exception will be 
necessary for the flyover ramp.  Per Section 1C-1 of the Iowa DOT Design Manual, the 
stopping sight distance for a design speed of 40 mph is 305’.  With a dual lane cross 
section consisting of a 4’ inside shoulder, two 12’ travel lanes and an 8’ outside shoulder, 
stopping sight distance for 40 mph is not achievable.  Potential mitigation strategies 
include the following: 

 Reverse the cross section to provide a greater amount of sight distance along the 
inside edge.  The resulting cross section would consist of an 8’ inside shoulder, 
two 12’ travel lanes and a 4’ outside shoulder.  With this strategy, a horizontal 
stopping sight distance of 253’ would be achieved; 

 Installation of static or dynamic (ITS) warning signage; 
 Installation of in-lane speed message pavement markings. 

 
In addition, the proposed northbound flyover ramp meets the Iowa DOT acceptable 
design criteria providing a 40 mph design speed; however, does not meet the preferred 
design criteria for a directional ramp.  The preferred design speed is 50 mph and the Iowa 
DOT will need to provide documentation that use of acceptable design criteria for the 
northbound flyover ramp with regards to the design speed is approved for the project. 
 
Existing Features Not Meeting Current Design Standards 
The following existing features within the I-35/I-80/IA 141 interchange area were 
identified from Table 2.1-1 as not meeting current design standards: 

 I-35/I-80 Mainline shoulder width (right side) 
 I-35/I-80 Mainline superelevation (emax) 
 I-35/I-80 Bridges over IA 141 and Railroad Vertical Clearance 
 Southbound IA 141 to Southbound I-35/I-80 Directional On-Ramp Shoulder 

Width (right) 
 
I-35/I-80 currently has 10-foot right shoulders along mainline through the study area.  
Iowa DOT design criteria requires 12-foot right-side shoulders for both preferred and 
acceptable design criteria.  AASHTO 2004 preferred right-side width is 12-foot, while 
acceptable is 10-foot.  The existing 10-foot right-side shoulders meet the AASHTO 
acceptable criteria.  However, a design exception may be required if 12-foot shoulders 
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are not provided during the final construction since this is what is required by the Iowa 
DOT criteria. 
 
I-35/I-80 transitions from an east/west alignment to a north/south alignment with a 2,907 
foot radius curve with 3.3% superelavation.  This segment includes the I-35/I-80 bridges 
over IA 141 and the railroad.  This is adequate for a 50 mph design speed.  The proposed 
improvements associated with the preferred alternative do not affect this section of 
existing I-35/I-80 and reconstruction of this segment is not planned as part of this project.  
A design exception will be required. 
The I-35/I-80 bridges over IA 141 and the railroad currently have vertical clearance of 23 
feet, 1.92 inches.  The criteria for vertical clearance over a railroad is 23 feet, 3.6 inches.  
The railroad, in this case, is a spur line ending just north of the study area with 
approximately one train per day.  Again, the proposed improvements associated with the 
preferred alternative do not affect this section of existing I-35/I-80 and reconstruction of 
this segment is not planned as part of this project.  A design exception will be required. 
 
The southbound IA 141 direction on-ramp to southbound I-35/I-80 has an existing bridge 
over the railroad spur line with a 4 foot wide right shoulder.  The Iowa DOT design 
criteria for right shoulder width calls for 8 feet.  This bridge was reconstructed in 2008 as 
part of other improvements to this ramp and is planned to be used as constructed as part 
of the preferred alternative.  A design exception will be required. 

2.4.3 Policy Statement 4 Summary 
The proposed geometric design of the preferred alternative (Alternative 2) conforms to 
current Iowa DOT and AASHTO design standards and policies, with the one design 
exception for new proposed improvements associated with horizontal stopping sight 
distance on the northbound flyover ramp.  The Iowa DOT will process a design exception 
for the flyover horizontal stopping sight distance and will implement, at a minimum, the 
mitigation strategy to provide an eight-foot inside shoulder.  Additional design exceptions 
will be required for existing features not being corrected through the construction of the 
preferred alternative.  No additional design exceptions are anticipated and there are no 
provisions for special purpose access.  Policy Statement #4 is satisfied. 
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2.5 FHWA Policy Statement # 5 
FHWA policy statement # 5 states: 
 
The proposal considers and is consistent with local and regional land use and 
transportation plans. Prior to receiving final approval, all requests for new or revised 
access must be included in an adopted Metropolitan Transportation Plan, in the 
adopted Statewide or Metropolitan Transportation Improvement Program (STIP or 
TIP), and the Congestion Management Process within transportation management 
areas, as appropriate, and as specified in 23 CFR part 450, and the transportation 
conformity requirements of 40 CFR parts 51 and 93.  
 
The fifth policy statement is concerned with consistency between the proposed 
interchange improvements and transportation/land use changes planned by local 
governments in the area.  Local governmental planning agencies that have jurisdiction in 
the study area include the City of Grimes, City of Urbandale, City of Johnston and the 
Des Moines Area MPO.   

2.5.1 Planning Consistency 
The Cities of Grimes, Johnston, and Urbandale provide land use control through their 
own zoning and subdivision regulations. These jurisdictions have comprehensive plans 
and other planning documents to address land use and improvements in the I-35/I-80/ 
IA 141 Interchange Corridor. A summary of these plans are below: 

 The City of Grimes Comprehensive Plan by RDG Planning & Design (2010). The 
City of Grimes plan recognizes existing land uses within the project corridor to be 
primarily light industrial. The plan states the “industrial base has developed in 
relationship to the Interstate 35/80 and Highway 141 interchange south of 
Grimes.”[1] The future land use plan for the City of Grimes retains the light 
industrial land uses adjacent to the I-35/I-80/IA 141 Interchange, with additional 
business park land uses east of the existing light industrial areas. The plan also 
discusses transportation improvements in the City and states, “The city should 
closely monitor and work with the DOT on other regional projects such as 
improvements to the Highway 141 interchange on Interstate 35/80….”[2]  
 

 Johnston 2030 Comprehensive Plan by Hoisington Koegler Group Inc. (2010). 

The City of Johnston plan recognizes existing commercial land uses adjacent to 
the northeast quadrant of the I-35/I-80/NW 86th Street Interchange. The 2030 
Future Land Use Plan for the City of Johnston does not envision changes in to the 
land uses within the Study Area.  
 

 Urbandale Comprehensive Plan by City of Urbandale Planning and Zoning 

Commission (2003) The City of Urbandale plan mentions the expansion of 

                                                 
[1] Grimes Plan, RDG, 2010. 
[2] Ibid., 80.  



I-35/I-80 and Iowa Highway 141 – NW 100th Street IM-080-3(178)127--13-77 
Interchange Justification Report Page 138  June 2015 - DRAFT 
 

“single-story business park/research flex space in the Interstate corridor.” The 
plan also identifies the I-35/I-80 corridor as key to economic development. The 
plan notes overall north-south access improved with the construction of the I-35/ 
I-80/IA 141 Interchange, but does not mention improvements to the interchange. 

 
The proposed interchange improvements as part of Build Alternative 2 have been 
included in the Des Moines Area MPO 2050 LRTP, as shown in Table 2.5-1.  The noted 
projects include reconfiguration of the I-35/I-80/IA 141 interchange, potentially including 
a C-D system, and adding a half-diamond interchange on the south side of Meredith 
Drive and interchange ramps to NW 100th Street.  They are broken into two fiscally 
constrained timeframes within the 2050 LRTP, with $21.9 million worth of 
improvements between 2015 and 2024 and $31.5 million between 2025 and 2034.       
 
An I-35/I-80 to IA 141 WB ramp in Urbandale (northbound direction) project has been 
programmed within the Iowa DOT 2016-2019 STIP, shown in Table 2.5-2.  Funding is 
planned in 2018 and 2019.  The Iowa DOT 5-year Transportation Improvement Program 
further details planned funding and type of work for the project through 2020, as shown 
in Table 2.5-3.   
 
The replacement of the NW 100th Street bridge over I-35/I-80 is programmed within the 
City of Urbandale Capital Improvements Program in 2016.  The NW 100th Street 
interchange improvements are also noted in the City of Urbandale CIP in 2018 as shown 
in Table 2.5-4.    
 
The current land use plans in the area are consistent with the proposed improvements to 
the I-35/I-80/IA 141 interchange.  A statement from the Des Moines Area MPO 
confirming the consistency of the proposed interchange improvements with the 2050 
LRTP and STIP is provided in Appendix H.   
 
Table 2.5-1: Des Moines Area MPO 2050 LRTP – Planned I-35/I-80/IA 141 
Interchange Improvements 

2050 
LRTP 

ID 
Project Description Termini 

Fiscally-
Constrained 
Timeframe 

Cost (YOE) 

316 

Reconfigure I-35/80 
Interchange at IA 141; to 
include C/D system, ½ 
diamond at Meredith and 
ramps at 100th 

Reconfigure I-35/80 
Interchange at IA 141; to 
include C/D system, ½ 

diamond at Meredith and 
ramps at 100th 

I-35/80 at IA 141 2015-2024 $21,900,000 

321 

Completion of 
reconfiguration I-35/80 
interchange at IA 141; to 
include C/D system, ½ 
diamond at Meredith and 
ramps at 100th 

Project will complete the 
reconfiguration of the 

interchange that began in 
the 2015-2020 period 

I-35/80 interchange 
at IA 141 

2025-2034 $31,517,000 
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Table 2.5-2: Iowa DOT 2016-2019 STIP – Programmed I-35/I-80/IA 141 
Interchange Improvements 

TPMS  
Sponsor 
Appr. Status 

Project # 
Location 
Funding Program 

Project Total Programmed Amounts 
($ in 1000’s) 

2016 2017 2018 2019 

34090 
DOT-D01-MPO26 
 
Draft TIP Approved 

IM--080()--13-77 
080: I-35/I-80 to IA 141 WB Ramp in 
Urbandale (NB)  
Bridge New, Grading, Right of Way 

- - 640 19,500 

As of June 8, 2015 (noted in DMA MPO DRAFT TIP) 

 
Table 2.5-3: 2016-2020 Iowa Transportation Improvement Program – Programmed 
I-35/I-80/IA 141 Interchange Improvements 

Location Type of Work 
Project Total Programmed Amounts 

($ in 1000’s) 

2016 2017 2018 2019 2020 

I-35/I-80 to IA 141 WB Ramp in 
Urbandale (NB) 

Right of Way 
Bridge New 
Grade 
Grade and Pave 
Lighting 
Traffic Signs 

  640  
11000 
8500 

 
 
 
10500 
150 
2500 

As of June 8, 2015 

 
Table 2.5-4: City of Urbandale Capital Improvements Program, 2015 – 2020 Study 
Area Projects  

2015-2020 
CIP ID  Project 

Calendar Year 
Project Total Programmed Amounts 

($ in 1000’s) 

2016 2017 2018 2019 2020-24* 

BR06-11 
100th Street Bridge at I-35/80 
 
Construction of 100th Street bridge over Interstate 35/80 

7,700 - - - - 

ST06-03 

Interchange Modifications and Collector Distributor 
Connections – Interstate 35/80 & Highway 141/NW 
Urbandale Drive/Meredith Drive 
 
Northbound flyover, eliminate loop ramps, half diamond 
at Meredith Drive 

- - - 34,000 17,000 

ST06-11 
100th Street Interchange at I-35/80 
 
Construction of an interchange at 100th Street and I-35/80 

- - 8,750 - - 

*Unprogrammed  
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2.5.2 Other Planned Improvements 
The proposed improvements to the I-35/I-80/IA 141 interchange are one component of 
several planned projects identified in the Des Moines Area MPO 2050 LRTP.  These 
other study area projects provide an overall, area-wide approach to addressing forecasted 
demand in the northwest quadrant of the metropolitan area.  Further, many are integral in 
providing a continuous route with similar capacity, limiting the bottleneck locations and 
providing an array of traffic dissemination locations along the local network.  A summary 
of the study area projects identified in the Des Moines Area MPO 2050 LRTP is provided 
in Table 2.5-5.     
 
Many of these additional planned improvements are programmed in the Iowa DOT 2016-
2019 STIP.  These projects provide the identified local network improvements to 
accommodate the preferred alternative.  They are shown in Table 2.5-6, and include the 
NW 100th Street bridge reconstruction over I-35/I-80 (2016) and roadway improvements 
to NW 100th Street at NW 54th Avenue (2016), SE 37th Street between IA 141 and NW 
100th Street (2018), SE 37th Street between IA 141 and South James Street (2017), and IA 
141 north of I-35/I-80 (2017).     
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Table 2.5-5: Des Moines Area MPO 2050 LRTP – Planned Study Area 
Improvements 

2050 
LRTP 

ID 
Project Description Termini 

Fiscally-
Constrained 
Timeframe 

Cost (YOE) 

909 SE 37th Street Widening Pavement rehab and 
widening 

IA 141 to NW 100th 
Street 

Previously 
Committed - 

914 NW 100th Street Pavement widening At NW 54th Avenue Previously 
Committed 

- 

915 100th Street Intersection Bridge replacement At I-35/80 Previously 
Committed 

- 

302 SE 37th Street 
Improvements 

Widen rural 2-lane Street to 
5-lane urban section 

IA 141 to S James 
Street 

2015-2024 $6,083,000 

366 
NW 54th Avenue 

between NW 86th Street 
and NW 100th Street 

Widen from 2 to 4 lanes, 
rural to urban with 

pedestrian improvements 

NW 86th Street to 
NW 100th Street 

2015-2024 $4,867,000 

318 IA 141 Widening 

The project will widen the 
existing divided 4-lane 

facility to 6 lanes.  
Intersection improvements 

SE 37th Street to IA 
44 Interchange 

2015-2024 $9,247,000 

322 
Reconfigure I-35/80 
interchange at US 
6/Hickman Road 

Reconfigure the 
interchange, most likely as 

a diverging diamond 

I-35/80 Interchange 
at US 6/Hickman 

Road 

2015-2024 $12,167,000 

323 I-35/80 Widening Widen from 6 lanes to 8 
lanes 

West Mixmaster to 
East Mixmaster 

2015-2024 $200,748,000 

360 IA 141 Widening Widen IA 141 from 6 lanes 
to 8 lanes 

I-35/80 to IA 141 2035-2050 $69,312,000 

352 I-35/I-80 Widening 

Improvement to existing 
road (e.g. replacement, 

widening, improve 
alignment, conversion, etc.) 

West Mixmaster to 
East Mixmaster 

Illustrative $0 

364 
NW 100th Street NW 

54th Avenue to NW 62nd 
Avenue 

Improvement to existing 
road (e.g. replacement, 

widening, improve 
alignment, conversion, etc.) 

1000 feet north of 
NW 54th Avenue to 
NW 62nd Avenue 

Illustrative $4,867,000 

425 
100th Street Extension: 
Interstate 35/80 Bridge 

to NW 54th  

Improvement to existing 
road (e.g. replacement, 

widening, improve 
alignment, conversion, etc.) 

I-35/80 to NW 54th 
Avenue 

Illustrative $2,677,000 
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Table 2.5-6: Iowa DOT 2016-2019 Des Moines Area MPO Draft TIP – Programmed 
Study Area Improvements 

TPMS  
Sponsor 
Appr. Status 

Project # 
Location 
Funding Program 

Project Total Programmed Amounts 
($ in 1000’s) 

2016 2017 2018 2019 

20960 
Urbandale 
 
Draft TIP Approved 

STP-U-7875(644)--70-77 
In the City of Urbandale, 100th Street: 100th Street at I-
35/I-80 
Grade and Pave, Bridge Replacement, Lighting 

4,510 - - - 

18070 
Urbandale 
 
Draft TIP Approved 

STP-U-7875(638)--70-77 
In the City of Urbandale, NW 100th Street: at NW 54th 
Avenue Intersection with Grimes and Urbandale 
Grade and Pave, Pavement Widening, Right of Way 

4,500 - - - 

22138 
Grimes 
 
Final TIP Approved 

STP-U-3125()--70-77 
In the City of Grimes, SE 37th Street: From Iowa 141 to 
700’ west of NW 100th Street 
Pavement Rehab/Widen 

- - 5,100 - 

25174 
Grimes 
 
 
Draft TIP Approved 

STP-U-312()--70-77 
In the City of Grimes, Southeast 37th Street Widening 
and Reconstruction: From Iowa 141 to South James 
Street 
Grade and Pave, Right of Way, Ped/Bike Miscellaneous 

- 3,600 - - 

29648 
DOT-D01-MPO26 
Final TIP Approved 

NHSX-141()--3H-77 
141: IA 44 TO N OF I-35/80 
Grade and Pave, Traffic Signals, Traffic Signs 

- 6,956 - - 

As of June 8, 2015  

2.5.3 Policy Statement #5 Summary 
The proposed improvements to the I-35/I-80/IA 141 interchange are consistent with the 
planning efforts undertaken and documented by the local communities, Des Moines Area 
MPO, and the Iowa Department of Transportation.  A series of projects that completes 
the proposed interchange improvements as part of Build Alternative 2 are included within 
the Des Moines Area MPO 2050 LRTP.  The initial phase on the I-35/I-80/IA 141 
interchange flyover ramp in the northbound direction has funding programmed in the 
Iowa DOT 2016-2019 STIP beginning in 2018.     
 
Other projects on I-35/I-80, IA 141, and the local network within the study area have also 
been identified in the Des Moines Area MPO 2050 LRTP.  These projects, in conjunction 
with the proposed improvements to the I-35/I-80/IA 141 interchange, are part of the 
overall, comprehensive approach to address the growing traffic demand in the northwest 
quadrant of the Des Moines metropolitan area.  Five projects have been programmed 
within the Iowa DOT 2016-2019 STIP, which address the initial needs along the local 
network to accommodate the proposed IA 141improvements and new NW 100th Street 
interchange ramps.   Policy Statement #5 is satisfied. 
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2.6 FHWA Policy Statement # 6 
FHWA policy statement # 6 states: 
 
In corridors where the potential exists for future multiple interchange additions, a 
comprehensive corridor or network study must accompany all requests for new or 
revised access with recommendations that address all of the proposed and desired 
access changes within the context of a longer-range system or network plan (23 U.S.C. 
109(d), 23 CFR 625.2(a), 655.603(d), and 771.111).  

 
This policy statement asks if the improvements proposed as part of this IJR were 
analyzed at the same time as part of a larger system of improvements expected to occur at 
adjacent interchanges or roadways that could influence the travel patterns at the subject 
interchange.   

2.6.1 System Analysis 
In 2007, the Des Moines Area MPO completed a Regional Freeway System Study to 
support the requirements of Policy Statement #6 that requires a comprehensive corridor 
or network study for corridors where the potential exists for future multiple interchange 
additions.  The study evaluated the I-35/I-80 corridor from systems interchange to 
systems interchange and it included the potential for new and modified access in and near 
the I-35/I-80/IA 141 study area.  The study focused on potentially new and modified 
interchanges between and including the Meredith Drive and NW 86th Drive cross-roads 
along I-35/I-80, but included considerations to the entire metropolitan area transportation 
network in the evaluation.   Inclusive within the study were new interchanges at Meredith 
Drive and NW 100th Street and modifications to the existing IA 141 interchange.    
 
Recommendations from the study supporting the inclusion of the new interchanges are as 
follows: 
 
Meredith Drive Interchange 

 Recommended retaining in Des Moines Area MPO 2030 LRTP 
 “…would provide more direct travel to and from a planned major employment 

center located adjacent to the proposed interchange.” 
 
NW 100th Street Interchange 

 Recommended retaining in Des Moines Area MPO 2030 LRTP 
 “…would provide more direct travel to and from a planned major employment 

center located adjacent to the proposed interchange.” 
 
Policy Statement #5 outlined future projects programmed through 2018 and planned 
through the Des Moines Area MPO 2050 LRTP.  Those projects pertaining to I-35/I-80 
freeway mainline and interchanges within the study are summarized as follows: 
 
I-35/I-80 Freeway Mainline Projects 

 I-35/I-80 Widening – 2050 LRTP (2015-2024) 
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o Widen from 6 lanes to 8 lanes between West and East Mixmaster 
interchanges 

 I-35/I-80 Widening – 2050 LRTP (Illustrative) 
o Improvement to existing road  

 
I-35/I-80 Interchange Projects 

 IA 141 Interchange – 2050 LRTP (2015-2024 & 2025-2034) 
o Interchange improvements to IA 141, including northbound flyover ramp 
o Add two ramps south of Meredith Drive as part of IA 141 interchange 
o Add ramps to NW 100th Street crossing (new interchange) 

 US 6/Hickman Road Interchange – 2050 LRTP (2015-2024) 
o Reconfigure interchange, likely diverging diamond 

 
One of the initial considerations in a system analysis along a freeway corridor is 
evaluating the interchange spacing of existing and proposed interchanges utilizing 
programmed and planned improvements.  The current interchange spacing, from cross-
road to cross-road, within the study area is as follows: 

 Hickman Road to Douglas Avenue: 1 mile 
 Douglas Avenue to IA 141: 1.4 miles 
 NW 100th Street to NW 86th Street: 2 miles  
 NW 86th Street to Merle Hay Road: 1 mile 

 
With the proposed improvements as part of the preferred Alternative 2, the proposed 
ramps at Meredith Drive work together with the ramps at IA 141 and the local roadway 
system to provide a full access interchange.  The following interchange spacing will be 
exhibited: 

 Hickman Road to Douglas Avenue: 1 mile 
 Douglas Avenue to Meredith Drive: 1 mile 
 IA 141 to NW 100th Street: 1 mile 
 NW 100th Street to NW 86th Street: 1 miles 
 NW 86th Street to Merle Hay Road: 1 mile 

 
AASHTO 2005 states that minimum interchange spacing in urban areas should be 1.0 
mile. In this instance the inclusion of an interchange at NW 100th Street meets the 1.0 
mile spacing with NW 86th Street to the east and IA 141 to the west.     
 
A high-level safety analysis of Build alternatives was completed in the Alternatives 
Screening Technical Memorandum (Appendix F).  One of the analysis considerations 
was evaluating the spacing between successive ramp terminals with inclusion of the 
proposed interchange improvements and new interchange at NW 100th Street.       
 
Build Alternative 2 was evaluated under two conditions, one with a 6-lane I-35/I-80 
freeway mainline section with auxiliary lanes (see lane continuity Figure 2.3-15) and one 
with an 8-lane I-35/I-80 freeway mainline section with auxiliary lanes (Figure 2.3-16).  
The 6-lane cross-section represents an interim condition, as a build-out to an 8-lane 
freeway mainline is anticipated when warranted by traffic demand.     
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AASHTO 2004 states that a minimum measured length between successive ramp 
terminals in an entrance-exit combination is 1,600 feet and an exit-exit or entrance-
entrance combination is 1,000 feet for two service interchanges.  Within a C-D roadway, 
the entrance-exit combination distance drops to 1,000 feet.  With the inclusion of ramps 
at Meredith Drive and NW 100th Street, the proposed length between ramp gore to ramp 
gore were assessed against AASHTO 2004 guidelines.   
 
Table 2.6-1 provides an assessment of the proposed ramp spacing under the proposed 
Build Alternative 2 geometrics, measured from ramp gore painted nose to ramp gore 
painted nose.  The measured spacing for each respective segment typically differs 
between the 6-lane and 8-lane freeway mainline cross-section.  Utilizing the same ramp 
geometrics, the ramp needs to extend a longer distance to tie into the smaller 6-lane 
mainline cross-section (6-lane mainline plus auxiliary lane), thus creates a shorter spacing 
at entrance-exit spacing.  The opposite occurs at the lone entrance-entrance combination, 
where the spacing decreases with the inclusion of an 8-lane mainline cross-section.   
 
Table 2.6-1: Build Alternative 2 Ramp Spacing 

 Type 
Recommended 

Minimum Spacing  
(ft.) 

Build Alternative 2 
Measured Spacing 

6-Lane Fwy 

(ft.) 

Build Alternative 2 
Measured Spacing 

8-Lane Fwy 

(ft.) 
Northbound to 
Eastbound     

Douglas Avenue to 
Meredith Drive Entrance – Exit 1,600 1,600 1,975 

Meredith to  
IA 141 Exit – Exit 1,000 2,050 2,050 

IA 141 to  
NW 100th Street Entrance – Exit 1,600 1,300 1,600 

NW 100th Street to 
NW 86th Street Entrance – Exit 1,600 1,300 1,600 

Westbound to 
Southbound     

NW 86th Street to 
NW 100th Street Entrance – Exit 1,600 1,550 1,850 

NW 100th Street to 
IA 141 Entrance – Exit 1,600 1,500 1,900 

IA 141 to  
Meredith Drive 

Entrance - 
Entrance 1,000 2,440 1,840 

Meredith Drive to 
Douglas Avenue Entrance – Exit 1,600 1,700 2,025 

AASHTO 2004 

Two locations within an interim 6-lane freeway mainline cross-section are noted with 
spacing less than the recommended 1,600 feet.  In both instances, the respective ramp 
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spacing increases to 1,600 feet or greater when an additional freeway lane is constructed 
in each direction.    
 
With regard to AASHTO 2004, the entrance – exit combination minimum ramp spacing is 
ultimately dependent on weaving considerations.  It is recommended that an auxiliary 
lane be provided when the spacing is less than 1,500 feet between successive gore noses 
At both noted locations in the interim 6-lane freeway mainline cross-section, an auxiliary 
lane is provided under the 2020 Opening Year Build conditions.  Further, the VISSIM 
operations analysis at these two locations indicate acceptable operational measures with 
regard to density based on forecasted traffic volumes and the proposed Build conditions.  
This operations analysis considered the entire I-35/I-80 study area corridor with proposed 
improvements as a system, utilizing microsimulation to assess the interaction of vehicles 
based on the proposed geometrics.      
 
As part of the Alternatives Screening Technical Memorandum and Policy Statement #3, a 
high-level safety analysis was conducted to further assess the impacts of the proposed 
ramp spacing utilizing recommendations from NCHRP Report 687.  The conclusions 
from this analysis indicate that the proposed improvements have both safety benefits and 
safety disadvantages when using recommended planning-level criteria.  One of the 
primary advantages to Alternative 2 is the elimination of the two loop ramps and 
inclusion of the northbound flyover, improving interchange traffic operations and safety.  
So while the distances noted in Table 2.6-1 that are less than 1,600 feet may lead to a 10 
percent or more increase in crashes, the proposed improvements are a notable benefit 
when compared to the existing conditions.       
 
The measured distances in Table 2.6-1 are based on concept level graphics of the 
preferred Alternative 2.  The final design of the improvements will be expected to 
maximize these distances to the extent possible. 

2.6.2 Policy Statement #6 Summary 
The proposed improvements to the I-35/I-80/IA 141 interchange is consistent with the 
planning for additional and modified interchanges through the study area, including the 
inclusion of a new interchange at NW 100th Street and ramps at Meredith Drive.  New 
interchange access at Meredith Drive and NW 100th Street was initially evaluated in the 
January 2007 Regional Freeway System Study, which recommended the retention of 
those projects in the Des Moines Area MPO 2030 LRTP.  The study itself was conducted 
with a primary goal of meeting future IJR Policy Statement #6 requirements for corridor 
or network-wide analyses of proposed improvements and new access locations.     
 
New interchange access at Meredith Drive and NW 100th Street, similar to what was 
identified in the 2007 freeway study, has been carried forward into the Des Moines Area 
MPO 2050 LRTP.   
 
With the proposed changes, I-35/I-80 interchange spacing from cross-road to cross-road 
are consistent with AASHTO 2005 minimum interchange spacing of 1.0 mile.     
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Additional analysis was conducted on the proposed ramp spacing along I-35/I-80.  It was 
found that the ramp spacing, from painted gore to painted gore, of consecutive ramp 
combinations meet recommended minimum spacing per NCHRP Report 687 when  
I-35/I-80 is improved to an 8-lane freeway mainline cross-section.  Two locations were 
less than the recommended spacing of 1,600 feet in the interim, 6-lane freeway mainline 
cross-section.  Consistent with guidance provided in AASHTO 2004, an auxiliary lane is 
provided as part of the 2020 Opening Year Build Conditions improvements and the 
VISSIM analysis indicates acceptable operational measures with regard to density and 
the associated traffic volumes and study area improvements.    
 
Policy Statement #6 criteria has been satisfied. 
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2.7 FHWA Policy Statement # 7 
FHWA policy statement # 7 states: 
 
When a new or revised access point is due to a new, expanded, or substantial change in 
current or planned future development or land use, requests must demonstrate 
appropriate coordination has occurred between the development and any proposed 
transportation system improvements (23 CFR 625.2(a) and 655.603(d)). The request 
must describe the commitments agreed upon to assure adequate collection and 
dispersion of the traffic resulting from the development with the adjoining local street 
network and Interstate access point (23 CFR 625.2(a) and 655.603(d)).  
 
Policy Statement #7 asks whether the interchange improvements proposed for the I-35/ 
I-80/IA 141 interchange are dependent on improvements to the local transportation 
system that should be coordinated with the interchange improvements. 

2.7.1 Required Local System Improvements 
Improvements to the local system primarily consist of roadway capacity expansion 
projects on existing roadway alignment.  Many of the surrounding roadways, particularly 
to the north and west of I-35/I-80, exhibit a rural 2-lane cross-section.  In order to better 
accommodate the existing demand as well as plan for the increase in demand and shifting 
traffic patterns presented by the proposed interchange modifications, improvements to the 
local system are planned prior to or in conjunction with the proposed interchange 
improvements. 
 
An overview of the proposed project sequencing was previously presented in Figure 
2.3-14.  It coordinates the local network, I-35/I-80, and interchange improvements so that 
the receiving roadways do not create bottlenecks or congestion that could impact I-35/I-
80 mainline operations.     
 
The initial projects consist of roadway improvements to NW 100th Street and 
construction of a new bridge over I-35/I-80.  The roadway improvements to NW 100th 
Street are being constructed first, prior to a new interchange with I-35/I-80, to provide a 
higher-capacity urban cross-section north through the SE 37th Street/NW 54th Avenue 
intersection.  Other projects around NW 100th Street include the widening of SE 37th 
Street to the west and NW 54th Avenue to the east.  In total, these local network projects 
north of I-35/I-80 provide local network capacity and continuity for the new NW 100th 
Street interchange, allowing traffic to sufficiently disperse to other local network 
connections. 
 
Two other future local network improvements are currently planned near the study area.  
One consists of an extension of Northpark Drive west of NW 100th Street to connect with 
SE 37th Street/NW 54th Avenue.  A second includes the widening of 104th Street/Sutton 
Drive/100th Street between Plum Drive and Meredith Drive to a five-lane roadway.      
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Along the IA 141 corridor, cross-street capacity improvements are planned along SE 37th 
Street, between NW 100th Street and IA 141 and west of IA 141.  As noted in the 
operations analysis, the intersection of IA 141 and SE 37th Street is a point of congested 
conditions along IA 141 between I-35/I-80 and the City of Grimes.  SE 37th Street is 
currently a two-lane roadway through the intersection, with each respective approach’s 
lane configuration consisting of a left-turn lane, thru lane, and right-turn lane.  Along IA 
141, the cross-section north of SE 37th Street includes two thru lanes in each direction, 
widening to a third southbound lane and dedicated right-turn lane at the intersection.  In 
the northbound direction, the cross-section includes three lanes in each direction with the 
outer northbound lane dropped into a right-turn-only lane at the SE 37th street 
intersection.  Each direction includes a single left-turn lane at the intersection.   
 
Planned intersection improvements by the Iowa DOT and City of Grimes includes the 
expansion at the intersection to include three thru lanes in each direction along IA 141, 
two thru lanes in each direction along SE 37th Street, and widening out each intersection 
approach to include dual left-turn lanes and a single right-turn lane. 
 
A 2020 Opening Year traffic operations analysis was conducted to determine whether the 
deferred construction of planned at-grade intersection improvements at the intersection of 
IA 141 & SE 37th Street would adversely impact the operations of the proposed I-35/I-80/ 
IA 141 interchange.  This analysis assumed that planned improvements to IA 141 would 
proceed as programmed with the addition of a third northbound lane, but without the 
planned improvement to provide dual left-turn lanes on IA 141 or the improvements to 
approaches at SE 37th Street as previously mentioned.  
 
The 2020 Opening Year traffic operations analysis noted an overall increase to delays 
and vehicle queues which were most apparent on the minor street (SE 37th St) 
approaches, particularly the eastbound right-turn and westbound left-turn movements.  
Traffic queues were shown to increase at almost every approach movement; however, did 
not cause queue spillback onto the planned I-35/I-80 northbound to IA 141 northbound 
flyover ramp.  Overall intersection operations performance was found to remain at an 
acceptable level of service without the planned improvements to the intersection.  The 
results of this analysis are shown in Table 2.7-1 for the 2020 AM peak hour and Table 
2.7-2 for the 2020 PM peak hour.  
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Table 2.7-1: 2020 Alternative 2 AM Peak Hour Conditions – IA 141 & SE 37th St 
Intersection Operations 

IA 141 & SE 37TH ST 
Southbound Westbound Northbound Eastbound 

Overall 
Left Thru Right Left Thru Right Left Thru Right Left Thru Right 

WITH SE 37TH STREET IMPROVEMENTS 

Average Queue (Feet) 31 1,323 8 102 20 4 49 38 12 10 33 836  

Max Queue (Feet) 131 1,706 108 372 123 74 203 225 197 80 192 1,414  

Delay (Sec) 50.6 30.1 21.4 65.1 30.9 21.5 51.1 18.0 10.1 47.9 39.9 109.9  

LOS D C C E C C D B B D D F  

Approach Delay (Sec) 31.1 51.2 21.8 84.2 37.7 

Approach LOS C D C F D 
 

WITHOUT SE 37TH STREET IMPROVEMENTS 

Average Queue (Feet) 51 1,383 0 1,118 47 4 111 45 0 15 714 1,082  

Max Queue (Feet) 238 1,707 0 1,699 255 64 401 271 45 127 1,693 1,697  

Delay (Secs) 56.6 34.3 6.9 197.2 76.1 49.3 68.7 21.0 7.2 84.4 102.3 85.5  

LOS E C A F E D E C A F F F  

Approach Delay (Secs) 34.9 148.7 26.1 90.5 50.1 

Approach LOS C F C F D 
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Table 2.7-2: 2020 Alternative 2 PM Peak Hour Conditions – IA 141 & SE 37th St 
Intersection Operations  

IA 141 & SE 37TH ST 
Southbound Westbound Northbound Eastbound 

Overall 
Left Thru Right Left Thru Right Left Thru Right Left Thru Right 

WITH SE 37TH STREET IMPROVEMENTS 

Average Queue (Feet) 32 68 10 70 27 23 39 76 20 23 63 346  

Max Queue (Feet) 136 486 120 270 142 156 189 458 258 145 258 863  

Delay (Sec) 48.4 22.8 11.5 52.4 37.3 30.0 51.2 23.3 12.7 49.3 47.4 84.8  

LOS D C B D D C D C B D D F  

Approach Delay (Sec) 24.4 43.0 24.0 62.4 32.8 

Approach LOS C D C E C 
 

WITHOUT SE 37TH STREET IMPROVEMENTS 

Average Queue (Feet) 49 107 10 199 50 21 58 108 5 33 160 193  

Max Queue (Feet) 226 618 54 814 294 194 288 526 222 242 999 1,011  

Delay (Secs) 49.8 32.3 7.4 73.6 43.9 29.5 49.8 29.5 13.9 60.1 64.7 52.6  

LOS D C A E D C D C B E E D  

Approach Delay (Secs) 31.5 55.2 28.9 58.4 37.7 

Approach LOS C E C E D 

 
To the south and east of I-35/I-80, the intersection of NW Urbandale Drive and Meredith 
Drive was reconstructed in 2014 and 2015 to provide additional capacity through the 
intersection in all directions.  The improvements primarily consist of additional left 
and/or right-turn lanes depending on intersection approach.   In the previous decade, 
Plum Drive has been constructed paralleling the south side of I-35/I-80, with 
intersections at NW Urbandale Drive, NW 100th Street and NW 86th Street. 
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2.7.2 Local Agency Commitment 
Policy Statement #5 outlined the local agency commitments as part of the Des Moines 
Area MPO 2016 and 2019 Transportation Improvement Program.  The following lists the 
local agency commitments of the City of Urbandale, City of Johnston, and City of 
Grimes through their respective Capital Improvement Plans.     
 
Table 2.7-3: City of Urbandale Capital Improvements Program, 2015 – 2020 Study 
Area Projects  

2015-2020 
CIP ID  Project 

Calendar Year 
Project Total Programmed Amounts 

($ in 1000’s) 

2016 2017 2018 2019 2020-24* 

BR06-11 
100th Street Bridge at I-35/80 
 
Construction of 100th Street bridge over Interstate 35/80 

7,700 - - - - 

ST06-03 

Interchange Modifications and Collector Distributor 
Connections – Interstate 35/80 & Highway 141/NW 
Urbandale Drive/Meredith Drive 
 
Northbound flyover, eliminate loop ramps, half diamond 
at Meredith Drive 

- - - 34,000 17,000 

ST06-06 

Northpark Drive Extension: 100th Street 
 
Extend Northpark Drive west of 100th Street to tie in with 
NW 54th Avenue 

- - - - 1,863 

ST09-03 

NW 54th Avenue: From ½ Mile East of 100th Street to 1/3 
Mile West of 100th Street 
 
Reconstruction extending to the east and west of 100th 
Street; Intersection constructed as separate project. 

- 638.3 1243.3 - - 

ST00-02 

100th Street and NW 54th Street Intersection 
 
Reconstruction of the 100th Street and NW 54th Street 
intersection 

4125.2 - - - - 

ST06-10 

100th Street Extension: Interstate 35/80 Bridge to NW 54th  
 
Expansion from 2-lane to 4-lane roadway north of I-35/I-
80 bridge 

1,200 1,000    

ST06-11 
100th Street Interchange at I-35/80 
 
Construction of an interchange at 100th Street and I-35/80 

- - 8,750 - - 

ST15-04 

104th Street/Sutton Drive/100th Street Widening Project – 
Meredith Drive to Plum Drive 
 
Widening of 104th Street between Meredith Drive to Plum 
Drive to 5-lane roadway 

- - - - 2,010 

*Unprogrammed  
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Table 2.7-4: City of Johnston Capital Improvements Plan, 2015-2016 through 2020-
2021 Study Area Projects  

 Project 

Fiscal Year 
Project Total Programmed Amounts 

($ in 1000’s) 
2015-
2016 

2016-
2017 

2017-
2018 

2018-
2019 

2019-
2012 

2020-
2021 

54th Avenue Reconstruction;  88th to 100th  - 300 3,000 - - - 

100th Street; from NW 54th to NW 62nd  - - - - 600 6,000 

 
Table 2.7-5: City of Grimes Capital Improvements Plan, 2015-2018 Study Area 
Projects  

 Project 
Fiscal Year 

Project Total Programmed Amounts 
($ in 1000’s) 

2015 2016 2017 2018 2019 2020 
NW 100th and SE 37th Street Improvements  $994     

Signals – Hwy 141 and SE 28th    $1,000   

SE 37th Street (NW 100th to S. James Street)    $9,100   

 
 

2.7.3 Policy Statement 7 Summary 
Transportation improvements have been developed through extensive planning efforts by 
local agencies, Des Moines Area MPO and Iowa DOT.  Planned projects are documented 
within the local agency’s respective Capital Improvement Plans, the Des Moines Area 
MPO 2050 LRTP and 2016-2019 Transportation Improvement Program, and subsequent 
inclusion in the Iowa DOT Statewide Transportation Improvement Program.   
 
The planned projects represent a significant investment in infrastructure, mobility and 
safety within and around the I-35/I-80/IA 141 interchange in the northwest quadrant of 
the Des Moines metropolitan area.  The planning effort considered proper project 
sequencing to provide incremental improvements over several years in that traffic 
demand initiated by each subsequent project is accommodated by the previous project’s 
infrastructure and capacity improvements.     
 
Policy Statement #7 criteria has been satisfied.   
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2.8 FHWA Policy Statement # 8 
FHWA policy statement # 8 states: 
 
The proposal can be expected to be included as an alternative in the required 
environmental evaluation, review and processing.  The proposal should include 
supporting information and current status of the environmental processing (23 CFR 
771.111).  
 
An Environmental Assessment (EA) is currently being developed for the proposed 
reconstruction of the I-35/I-80/IA 141 interchange.  An update to the NW 100 Street 
Improvements between NW 54th Avenue and Brookview Drive EA is currently being 
developed for the proposed construction of the I-35/I-80/NW 100th Street interchange. 

2.8.1 Environmental Process I-35/I-80/NW 100th Street 
An EA was developed for proposed improvements at the I-35/I-80 and NW 100th Street 
crossing nearly a decade ago.  The focus within the EA was reconstruction of the NW 
100th Street bridge over I-35/I-80 and roadway improvements along NW 100th Street 
adjacent to the crossing, but it also included a new, conceptual interchange at the 
crossing.  The EA was published and forwarded to federal, state, and local agencies on 
August 22, 2008. A notice of the public availability of the EA document was published in 
the Des Moines Register on August 27, 2008.  Individual letters were sent to property 
owners adjacent to the study area to notify them of the EA availability.  
 
Following a public, federal/state resource and regulatory agency comment period, which 
included a September 10, 2008 public hearing, FHWA determined that the project will 
have no significant impact on the human and natural environment.  The Finding of No 
Significant Impact (FONSI) document was signed on December 4, 2008.   
 
The City of Urbandale secured funding for the proposed NW 100th Street bridge 
reconstruction over I-35/I-80.  The Iowa DOT conducted a re-evaluation of the EA and 
FONSI in March 2013.  The re-evaluation expanded the project area 200 feet north along 
NW 100th Street and 600 feet east and west along NW 54th Avenue to include intersection 
and roadway improvements at the NW 100th Street/NW 54th Avenue intersection.  The 
March 2013 EA re-evaluation provided updates to land use, transportation network, and 
regulatory changes within the project area cleared by the original documentation.    
 
A re-evaluation of the original EA document and March 2013 re-evaluation is being 
prepared concurrently with this IJR to include the proposed construction of the 
I-35/I-80/NW 100th Street interchange.  The re-evaluation is expected to be received by 
the Iowa DOT/FHWA in the summer of 2015.  This document will be the basis for 
approval of the selected location alternative.  
 
Key environmental resources include the following: 

 Walnut Creek traverses the original project area. Approximately 800 feet of 
drainageways were identified as being impacted. The March 2013 re-evaluation 
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stated no additional creek impacts were present in the expanded area.  The current 
re-evaluation may result in additional creek impacts. 

 A wetland delineation study was completed in 2006.  Three wetlands were 
identified with total impacts of 0.30 acres.  The March 2013 re-evaluation stated 
no additional wetlands were observed in the expanded study area.  The current 
re-evaluation will identify additional wetlands within the project area. 

 A traffic noise impact analysis was completed to the original NEPA document 
and noise levels did not exceed maximum acceptable noise levels for adjacent 
land use.  The March 2013 re-evaluation noted the additional project area should 
not affect noise levels throughout the project area.  The proposed improvements 
being included in the current re-evaluation will affect noise levels in the project 
area, but the dominant noise generator will remain I-35/I-80.  

2.8.2 Environmental Process I-35/I-80/IA 141 Interchange 
Acceptance of the IJR, based upon the preliminary engineering concepts and general 
corridor location discussed in the IJR, will not foreclose opportunities to avoid, minimize, 
or mitigate impacts identified in the NEPA document.  The NEPA document is being 
prepared concurrently with this IJR and is expected to be approved by Iowa DOT/FHWA 
in the fall of 2015.  This document will be the basis for approval of the selected location 
alternative.  
 
The project was classified as an Environmental Assessment in winter 2013 by FHWA. 
Key environmental resources include the following: 

 A wetland delineation was conducted in April 2015.  Twenty-three wetlands were 
identified within the combined alternatives footprint.  This footprint area is highly 
disturbed by existing road construction and drainage features. 

 Cultural resources were evaluated in January 2014.  Seventeen previously 
identified archaeological sites and several historic residences located within the 
study area.  

 A traffic noise impact analysis is expected to be completed in June 2015.  The 
proposed improvements will affect noise levels in the project area, but the 
dominant noise generator will remain I-35/I-80. 

 
The NEPA document will evaluate the potential impacts the proposed interchange project 
would have on environmental resources in more detail. 

2.8.3 Environmental Process Cumulative Impacts 
As the environmental processes for the proposed interchanges are being developed 
concurrently, cumulative impacts will be reported in each document.  Impacts associated 
and reported in the I-35/I-80/IA 141 document will be summarized as cumulative impacts 
in the I-35/I-80/NW 100th Street EA re-evaluation.  Impacts associated and reported in 
the I-35/I-80/NW 100th Street document will be summarized as cumulative impacts in the 
I-35/I-80/IA 141 NEPA document. 
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2.8.4 Policy Statement #8 Summary 
The proposed improvements project to the I-35/I-80/IA 141 interchange was classified as 
an Environmental Assessment in winter 2013 by FHWA.  The document is being 
prepared concurrently with this IJR and will be the basis for approval of a selected 
location alternative.  Key environmental resources include existing wetlands, previously 
recorded archeological sites, and historical residences located within the study area.  
Traffic noise will also be analyzed to determine the effects of improvements within the 
study area.  Findings will be summarized as cumulative impacts in the 
I-35/I-80/NW 100th Street re-evaluation of the NEPA document. 
 
A re-evaluation of the Environmental Assessment, approved December 2008 and updated 
March 2013, for the proposed improvements project to the I-35/I-80/NW 100th Street 
interchange is being prepared concurrently with this IJR and will be the basis for 
approval of a selected location alternative.  Key environmental resources include Walnut 
Creek and wetlands located within the expanded project area.  Traffic from the proposed 
improvements will affect noise levels, but the dominant noise generator will remain 
I-35/I-80.  Findings will be summarized as cumulative impacts in the I-35/I-80/IA 141 
NEPA document. 
 
Policy Statement #8 criteria has been satisfied. 
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3 Conclusion 
This Interchange Justification Report documents the results of analysis, studies, and local 
planning efforts, which have established the needs for interchange improvements at the 
I-35/I-80/IA 141 interchange and a new interchange at I-35/I-80/NW 100th Street.  The 
analysis contained herein demonstrated that the eight FHWA criteria for new or revised 
access to the Interstate network have been met. 
 
The traffic operations analysis of the I-35/I-80 corridor indicated the corridor as a whole 
operates as a constrained facility under 2040 No-Build conditions with LOS F 
experienced on basic freeway segments both east and south of the study interchanges.  
This analysis was based on the planned fourth lane being added to the current three-lane 
section in each direction by 2040.  One of the primary deficiencies in the corridor is the 
NB/EB I-35/I-80 exit loop ramp to IA 141, where 27% of the mainline traffic exits to IA 
141, with nearly 90% of the exiting traffic headed north on IA 141.  This exit loop and 
associated ramp terminal intersections are over capacity, queues build along the ramp 
back onto the Interstate causing safety concerns and the exit loop and entrance loops do 
not meet current geometric design practices.  There is deficient decision sight distance for 
the exit maneuver to the exit loop ramp combined with deceleration on a down-grade.  
Acceleration on the entrance loop ramp features an up-grade that exceeds preferred, 
current design criteria and there is sharp transition curvature prior to entering the 
mainline that is also undesirable. 
 
The addition of the NW 100th Street interchange to the 2040 No-Build scenario improves 
I-35/I-80 mainline traffic operations in the segments adjacent to the proposed interchange 
due to the addition of auxiliary lanes in both directions between adjacent interchanges.  
These auxiliary lanes add a 5th lane in each direction under the 2040 scenario, adding 
capacity to the Interstate. Review of the travel demand model with the addition of the 
NW 100th Street interchange showed benefits to the IA 141 interchange by reducing ramp 
volumes by 10 to 15 percent.  Whereas this is not enough reduction to meet the purpose 
and need for IA 141 interchange improvements, it does provide a benefit to overall 
network performance.  The proposed NW 100th Street interchange is consistent with local 
agency plans to expand NW 100th Street and the travel demand model indicates daily 
travel on the new ramps to be in the 10,000 to 13,000 range, comparable to the adjacent 
interchanges in the area.  The new interchange is needed to serve the growth in the NW 
100th Street corridor which is expected to reach over 20,000 daily trips by 2040.  The 
local agencies have committed to expanding NW 100th Street in 2016 to accommodate 
the growth.   
 
Even with the slight improvement in operations at various places within the analysis, the 
addition of the NW 100th Street interchange did not significantly change travel patterns 
enough to improve the LOS F during the PM peak hour at the northbound diverge to the 
exit loop at IA 141.  Overall, the addition of the NW 100th Street interchange provides 
improvement in Interstate traffic operations, but does not negate the need to improve the 
IA 141 interchange. 
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The No-Build traffic operations analysis both with and without the proposed NW 100th 
Street interchange indicated the existing form of interchange at IA 141 did not meet 
traffic operations goals of LOS C.  Improvements to the existing form of interchange 
were examined by adding ramp capacity, improving geometry to current standards and 
adding ramp terminal intersection/arterial street capacity.  These improvements resulted 
in traffic operations that did not meet the LOS C performance metrics and a new form of 
interchange at IA 141 is needed.  
  
Five build alternatives were examined at the IA 141 interchange location as well as a 
series of interchange forms for a new interchange at NW 100th Street.  Additionally, the 
existing roadway network surrounding the project area was examined to determine if 
expansion of the local network would meet the purpose and need for the project.  It was 
found that a comprehensive expansion of the local roadway network has been ongoing 
since the mid-2000s, a number of arterial street network expansions have already been 
completed and additional expansion is contained in the local agencies’ capital 
improvement programs and the MPO Long Range Transportation plan.  These expansion 
plans are accounted for in the travel demand model utilized for the traffic forecasts and 
represent a reasonable expectation for local roadway network expansion to address 
roadway network performance.   
 
Alternatives 2 and 5 were found to satisfy the project objectives and were carried forward 
for further evaluation.  Alternative modal solutions were also examined including ramp 
metering and high occupancy vehicle lanes.  Whereas these non-design methods would 
be feasible to implement with all of the alternatives and would help mitigate some 
capacity and safety concerns, they did not satisfy the traffic operations and safety 
objectives of the project.   
 
Both Alternative 2 and Alternative 5 provided operational benefits over the No-Build 
Alternative.  The preferred Build alternative was identified as Alternative 2.  This 
alternative fulfills the project purpose and need by addressing traffic congestion and 
safety concerns at the I-35/I-80/IA 141 interchange while providing for the future 
expandability within the study area by incorporating either the C-D road connection 
depicted by Alternative 5 or a more systematic C-D road as presented by the C-D 
planning level concept presented in Policy Statement #2 when the need for such an 
improvement is determined.      
 
The traffic operations analysis of study area freeway segments indicated that Alternative 
2 best met the operational goals with regard to the forecasted 2040 traffic volumes.  
While both Build alternatives improved operations through the study area, Alternative 2 
provided similar or better operations between Douglas Avenue and NW 86th Street at 
locations where Alternative 5 measured at LOS D.  Both Build alternatives satisfied the 
LOS C or better goal for ramp terminal intersection operations and the LOS D or better 
goal for other local system intersections. 
 
Both Build Alternative 2 and 5 are a piece of potential future corridor-wide approach to 
address congestion and safety-related concerns, which improve upon the No-Build 



I-35/I-80 and Iowa Highway 141 – NW 100th Street IM-080-3(178)127--13-77 
Interchange Justification Report Page 159  June 2015 - DRAFT 
 

conditions and provide for future expansion of freeway mainline capacity to an 8-lane 
section.  Further evaluation of the preferred Build Alternative 2 showed that it provides 
lane continuity through the study area and that a reasonable signing plan for the proposed 
improvements is feasible.  The two proposed ramps at Meredith Drive replace the 
movements eliminated by removal of the loop ramps at the existing IA 141 interchange 
and the Meredith Drive and IA 141 ramps work integrally and directly by travel on NW 
Urbandale Drive and Meredith Drive to provide full access.  Thus, preferred Alternative 
2 does not adversely impact the safety and operations of the Interstate and all traffic 
movements are provided.     
 
The proposed geometric design of the preferred Alternative 2 conforms to current Iowa 
DOT and AASHTO design standards and policies, with the one design exception for 
proposed improvements associated with horizontal stopping sight distance on the 
northbound flyover ramp.  The Iowa DOT will process a design exception for the flyover 
horizontal stopping sight distance and will implement, at a minimum, the mitigation 
strategy to provide an eight-foot inside shoulder.  Additional design exceptions will be 
required for existing features not being corrected through the construction of the 
preferred alternative.  No additional design exceptions are anticipated beyond those 
identified and there are no provisions for special purpose access.   
 
The proposed improvements to the I-35/I-80/IA 141 interchange are consistent with the 
planning efforts undertaken and documented by the local communities, Des Moines Area 
MPO, and the Iowa Department of Transportation.  New interchange access points at 
Meredith Drive and NW 100th Street were initially evaluated in the January 2007 
Regional Freeway System Study, which recommended the retention of those projects in 
the Des Moines Area MPO 2030 LRTP.  These improvements have also been carried 
forward in the MPO 2050 LRTP.  
  
A series of projects that completes the proposed interchange improvements as part of 
preferred Alternative 2 are included within the Des Moines Area MPO 2050 LRTP.  The 
initial phase on the I-35/I-80/IA 141 interchange flyover ramp in the northbound 
direction has funding programmed in the Iowa DOT 2016-2019 STIP beginning in 2018 
and the addition of the NW 100 Street interchange is programmed in the City of 
Urbandale Capital Improvement Program.    
 
Other projects on I-35/I-80, IA 141, and the local network within the study area have also 
been identified in the Des Moines Area MPO 2050 LRTP.  These projects, in conjunction 
with the proposed improvements to the I-35/I-80/IA 141 interchange and the proposed 
I-35/I-80/NW 100th Street interchange, are part of the overall, comprehensive approach to 
address the growing traffic demand in the northwest quadrant of the Des Moines 
metropolitan area.  Five projects have been programmed within the Iowa DOT 2016-
2019 STIP, which address the initial needs along the local network to accommodate the 
proposed IA 141 improvements and new NW 100th Street interchange ramps.    
 
The proposed improvements project to the I-35/I-80/IA 141 interchange was classified as 
an Environmental Assessment in winter 2013 by FHWA.  The document is being 
prepared concurrently with this IJR and will be the basis for approval of a selected 
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location alternative.  Key environmental resources include existing wetlands, previously 
recorded archeological sites, and historical residences located within the study area.  
Traffic noise will also be analyzed to determine the effects of improvements within the 
study area.   
 
A re-evaluation of the NW 100th Street Environmental Assessment, approved December 
2008 and updated March 2013, for the proposed improvements project to the I-35/I-
80/NW 100th Street interchange is being prepared concurrently with this IJR and will be 
the basis for approval of a selected location alternative.  Key environmental resources 
include Walnut Creek and wetlands located within the expanded project area.  Traffic 
from the proposed improvements will affect noise levels, but the dominant noise 
generator will remain I-35/I-80.  Findings will be summarized as cumulative impacts in 
the I-35/I-80/IA 141 NEPA document. 
 
The Iowa Department of Transportation requests that the Federal Highway 
Administration approve the proposed improvements at the I-35/I-80/IA 141 and NW 
100th Street interchanges, including the two ramps at Meredith Drive that act integrally 
with the IA 141 interchange. 
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1.1 Introduction 
 
The following existing conditions technical memorandum documents the existing geometrics of 
I-35/80 through the study area, with emphasis on the existing IA 141 interchange.  This was 
done through a review of record drawings and existing geometrics and roadway features 
measurable from digital aerial photography.  The existing geometrics are then compared to 
current design guidelines and criteria for urban interchanges. 
 
The following text provides a general overview of the existing conditions and Appendix A 
provides detailed design criteria evaluation for various sections of the study area.  
 
1.2 History 
 
The Iowa 141 (IA 141) and Interstate 
35/Interstate 80 (I-35/80) interchange was first 
constructed as part of the original 1958 
Interstate highway project between, and 
including, the present-day Iowa 141 (IA 141) 
interchange and I-35/80/235 systems 
interchange.  The original Interstate mainline 
cross-section consisted of a four-lane cross-
section (two lanes in each direction) with a 60-
foot ditch median.  A project location map of 
the current interchange configuration is 
included within Appendix B. 
 
The IA 141 interchange was initially 
constructed as a three-leg systems-type 
interchange, with IA 141 (known as Seibert 
Road in 1958) tying into the Interstate from the 
north.  At that time, a local system roadway did 
not extend southward from the interchange 
(NW Urbandale Drive today).  
 
In addition to routine maintenance and other 
spot improvement projects, the following 
provides a brief overview of the significant 
construction/reconstruction projects to the 
interchange:  
 
Initial Interchange Construction – 1958 

 Project No. 35-3(3)77 
 3-Leg Systems Interchange with IA 141 extending to the north 

 
I-35/80 Improvements – 1988 

 Project No. IR-35-2(204)73--12-77 
 I-35/80 corridor between West ‘Mixmaster’ (I-35/80/235) systems interchange and NW 

100th Street 
 Improved to ‘urban cross-section’ with 36-foot paved median and concrete barrier 

Interchange Configuration: Early 1970s 
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 Widened I-35/80 mainline from 4 to 6 lanes (minimum of 3 continuous lanes in each 
direction) 

 Modified I-35/80 and ramp tie-in locations as warranted 
 
IA 141 Interchange Improvements - 1997 

 Project No. STP-141-7(18)--2C-77, STP-141-7(20)--2C-77, and STP-141-7(21)--2C-77 
 Extended IA 141 to the south, facilitating connection with NW Urbandale Drive 
 Constructed NB IA 141 to WB I-35/80 Loop On-Ramp 
 Reconstructed of EB I-35/80 to NB/SB IA 141 Loop Off-Ramp 
 Reconstructed of WB I-35/80 to NB/SB IA 141 Diagonal Off-Ramp 
 Widening of the EB I-35/80 existing structure 
 Widening of the WB I-35/80 existing structure 

 
1.3 I-35/80 Mainline 
 
The typical I-35/80 cross-section through the study area consists of three 12-foot travel lanes in 
each direction with 12-foot inside and 10-foot outside shoulders.  The pavement structure 
typically includes 11 inch Portland Cement Concrete (PCC) pavement with an asphaltic 
concrete pavement overlay.  The two directions of travel are separated by a concrete barrier, 
with additional paved surface width between the barrier and inside edge of the adjacent 
shoulder in both directions.  Overall, the typical cross-section provides a minimum of 64 feet of 
pavement surface extending outward from the concrete median barrier to the outside edge of 
the outside shoulder in each direction of travel.   
 
Through the IA 141 interchange, the horizontal alignment consists of a 2,907-foot horizontal 
circular curve with tangent points beyond the interchange ramp merge/diverge locations.  The 
vertical curvature includes a 400-foot sag vertical curve (K value of 215, which represents the 
curve length divided by the difference in grade) and 1,000-foot crest vertical curve (K value of 
256) incorporated into the grade rise to clear IA 141 and the Iowa Interstate Railroad, Ltd.  The 
maximum grade through the interchange is 2.4 percent (downgrade in eastbound direction) east 
of the two interchange bridges.   
 
I-35/80 mainline is typically illuminated at ramp entrance and exit locations throughout the study 
area.   
 
1.4 I-35/80 Bridges Over IA 141 
 
The grade separation of I-35/80 over IA 141 and a railroad track is accommodated via two 
pretensioned prestressed concrete beam bridges, one for eastbound traffic and the other 
westbound traffic.  Each four-span bridge is approximately 249 feet in length, with 55-foot end 
spans and 69-foot interior spans.  The original bridges were constructed with a width of 56 feet, 
shoulder line to shoulder line width (60-foot edge of deck to edge of deck), accommodating 
three 12-foot travel lanes and 20 feet of shoulder width allotted between the inside and outside 
shoulder. 
 
The 1997 interchange project constructed a loop ramp in the northeast quadrant and 
reconstructed the loop ramp in the southeast quadrant.  Both I-35/80 bridges were widened 
approximately 8 feet to the outside to accommodate an auxiliary lane for the respective loop 
ramp.  The existing bridge width currently accommodates 48 feet of travel way (three through 
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lanes plus one auxiliary lane) and 16 feet of shoulder between the available 64 feet from 
shoulder line to shoulder line.    
 
The opening for IA 141 under I-35/80 is approximately 64.5 feet from face of bridge pier to face 
of bridge pier.  This accommodates two 12 to 12.5-foot travel lanes in each direction and a 7-
foot raised median.  From the edge of travel way, an additional 4.25 feet is provided to the face 
of bridge pier for both directions.  A concrete barrier is situated at a distance of 2 feet from the 
edge of travel way to the face of barrier.  
 
The vertical clearance for IA 141 underneath the I-35/80 mainline bridges is well above the 
preferred criteria of 16.5 feet.  The vertical distance from the lowest beam to the inside edge of 
pavement is 21’-1” for the NB structure and 21’-6” for the SB structure.  The Iowa Interstate 
Railroad line vertical clearance to the I-35/80 mainline bridges is approximately 23.16 feet 
according to bridge project, which does not meet the current preferred or acceptable criteria of 
23.30 feet.   
 
1.5 I-35/80 and IA 141 Interchange Ramps 
 
The existing interchange accommodates all traffic movements between I-35/80 and IA 141 via 
five ramps, as follows: 

 Eastbound I-35/80 
o Loop Off-Ramp – EB I-35/80 to NB/SB IA 141 
o Diagonal On-Ramp – NB/SB IA 141 to EB I-35/80 

 Westbound I-35/80 
o Diagonal Off-Ramp – WB I-35/80 to NB/SB IA 141 
o Loop On-Ramp – NB IA 141 to WB I-35/80 
o Directional On-Ramp – SB IA 141 to WB I-35/80 

 
A railroad track running parallel to and west of IA 141 through the interchange impacts the 
feasibility of ramp layout configurations, leading to four of the five interchange ramps being 
located in the northeast and southeast quadrants.  The fifth, a directional on-ramp SB IA 141 to 
WB I-35/80, crosses the railroad track in the northwest quadrant of the interchange.  The 3,000’ 
directional ramp has connections to IA 141 and I-35/80 well beyond the other ramp termini.   
 
Eastbound I-35/80 Loop Off-Ramp 
The EB I-35/80 loop off-ramp typical cross-section consists of a single 18-foot lane with 4-foot 
left and 6-foot right paved shoulders.  The pavement structure of the travel lane and shoulders 
consists of 11 inch PCC.  An asphalt overlay has occured at the I-35/80 exit location.   
 
The loop off-ramp divergence location was constructed as a parallel-type exit with an 850-foot, 
12-foot wide auxiliary deceleration lane.  A 15:1 taper initiates the widening of the auxiliary lane 
at the most upstream point of the exit pavement.  Within the taper, the outside (right) shoulder 
transitions from the typical 10-foot I-35/80 mainline shoulder to a 6-foot ramp shoulder.    
 
The loop ramp consists of a three-centered horizontal compound curve, with radii decreasing in 
the direction of travel through the curve, as follows: 2,841 feet, 1,969 feet, and 278 feet.  The 
first two curves occur through the auxiliary deceleration lane, with the first following the mainline 
horizontal geometry.  The second curve initiates the divergence from the mainline as well as 
transitioning from 12-foot auxiliary lane width to the 18-foot loop ramp width.  The third curve 
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reflects the horizontal geometry of the loop ramp proper and contains a superelevation rate 
upwards of 8.0 percent.      
 
The maximum grade on the loop ramp is a 3.94 percent downgrade near the transition between 
the second and third curves.  This downgrade leads into a 656 foot sag vertical curve with a K 
value of 43.     
 
The ramp terminal intersection approach incorporates a tangent section out of the third 
horizontal curve and parallels the EB I-35/80 diagonal on-ramp for approximately 450 feet from 
IA 141.  The two directions of travel are separated by a 4-foot wide painted median.  The ramp 
approach channelization exhibits 320 feet of intersection storage in each of the three turn lanes 
(one left, one shared left/right, and one right).  The right edge of pavement has been widened 
with curb and gutter through the tangent section.   
 
The ramp is illuminated along the deceleration lane to the diverge location and at the ramp 
terminal intersection with IA 141.   
 
Eastbound I-35/80 Diagonal On-Ramp 
The EB I-35/80 diagonal on-ramp consists of a single 18-foot lane with 4-foot and 6-foot paved 
shoulders to the left and right of the travel lane, respectively.  The pavement structure consists 
of 11 inch PCC with an asphalt overlay near the I-35/80 merge location. 
 
The diagonal on-ramp was constructed as a parallel-type entrance with a 600-foot long, 12-foot 
wide auxiliary acceleration lane.  A 25:1 taper over 300 feet terminates the acceleration lane 
downstream of the entrance.  The shoulder along the outside of the acceleration lane is 10 feet 
and maintains 10 feet through the taper.  At the onset of the ramp from the IA 141 ramp 
intersection, the diagonal ramp parallels the EB I-35/80 loop ramp for approximately 450 feet, 
separated by a 4-foot painted median.        
 
The horizontal alignment consists of a reverse horizontal curve with a 470-foot tangent section 
between the two curves.  The first curve exhibits a radius of 492 feet and length of 204 feet 
while the second contains a 764-foot radius and is 735 feet in length.  Both horizontal curves 
include superelevation at 8.0 percent.  A third horizontal curve is located within the acceleration 
lane, parallel to the I-35/80 alignment at radius 2,841 feet and length of 200 feet.   
 
The vertical profile includes five vertical curves along the ramp, three of which are 131-foot in 
length along the tangent section parallel to the adjacent loop ramp.  A 700-foot crest vertical 
curve (K value of 183) is located within the ramp proper to transition towards the I-35/80 
mainline grade.  A 200-foot sag vertical curve flattens the downgrade from 2.83 percent to 2.371 
prior to the mainline entrance location.  The maximum ramp grade is the 2.83 percent between 
the 700-foot and 200-foot vertical curves.       
 
The ramp is illuminated at the IA 141 intersection.   
 
Westbound I-35/80 Diagonal Off-Ramp 
The WB I-35/80 diagonal off-ramp consists of a single 16-foot lane with 4-foot and 6-foot paved 
shoulders to the left and right of the travel lane, respectively.  The pavement structure consists 
of 11 inch PCC throughout with an asphalt overlay near the I-35/80 exit location. 
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The diagonal off-ramp was designed with a taper-type exit, incorporating a 15:1 taper extending 
690 feet downstream from the beginning of the off-ramp pavement.  The 10-foot I-35/80 
mainline shoulder transitions to a 6-foot ramp shoulder within the initial 60 feet of off-ramp 
pavement.    
 
A single horizontal curve is situated between the two off-ramp tangent sections, with a radius of 
1,969 feet, length of 611 feet, and a superelevation rate approaching 6.9 percent.   
 
A 1,050-foot crest vertical curve (K value of 303) transitions the I-35/80 mainline upgrade down 
towards the IA 141 ramp terminal intersection.  A second vertical curve, 131-foot sag, provides 
the ramp terminal intersection approach profile adjustment to match IA 141 (K value 31).  The 
maximum ramp slope, 2.2 percent downgrade, is present within the 66-foot tangent section 
between the two vertical curves.   
 
The ramp terminal intersection with IA 141 is a signalized T-intersection.  The ramp approach 
consists of three turn lanes: one left, one shared left/right, and one right-turn.  The available 
storage length varies from approximately 385 feet for the left-turn lane to 460 feet for the center 
shared and right-turn lanes.     
 
The ramp is illuminated at the diverge location at I-35/80 and at the ramp terminal intersection 
with IA 141. 
 
Westbound I-35/80 Loop On-Ramp 
The WB I-35/80 loop on-ramp consists of a single 18-foot lane with 4-foot and 6-foot paved 
shoulders to the left and right of the travel lane, respectively.  The pavement structure consists 
of 11 inch PCC throughout the ramp with a short asphalt overlay segment tying into the I-35/80 
mainline.  The loop ramp provides a free diverge movement to the right for northbound IA 141 
traffic, located between the two interchange ramp terminal intersections, via a 15:1 diverge 
taper. 
   
The loop ramp exhibits a single horizontal circular curve with a 164-foot radius, length of 724 
feet, and superelevation that reaches 8.0 percent.  Two short vertical curves are present along 
the ramp profile, a 197-foot sag vertical curve at the diverge location from IA 141 (K value of 33) 
and a 66-foot crest vertical curve near the merge location with I-35/80 (K value of 110).  The 
maximum ramp grade is a 4.4 percent upgrade for approximately 394 feet along the loop ramp 
proper, between the two vertical curves.           
 
The loop on-ramp merge location was designed with a parallel-type entrance, including a 1,392-
foot auxiliary acceleration lane parallel to the I-35/80 mainline.  Current design standards 
require a 1,420-foot acceleration lane.  The18-foot ramp lane transitions to a 12-foot auxiliary 
lane over approximately 165 feet prior to the initial parallel alignment with the I-35/80 mainline.  
The downstream auxiliary lane termination occurs through a 25:1 taper.      A 6-foot outside 
(right) shoulder is carried the length of the auxiliary lane, transitioning to 10 feet within the 
auxiliary lane termination taper.   
 
The entrance loop geometry does not meet current design standards.  AASHTO 2004 indicates 
that it is desirable to have a transition curve with a radius of 1,000 feet or greater and a length of 
at least 200 feet be provided in advance of the acceleration lane of a loop ramp.  Iowa DOT 
standard ramp design utilizes a 4,000 foot radius, 520-foot curve to transition from the loop to 
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the acceleration lane.  The existing design features an approximate 15:1 taper of approximately 
125 feet in length which does not meet either Iowa DOT or AASHTO recommendations. 
 
The ramp is illuminated at the two ends of the loop ramp, at IA 141 and I-35/80.    
 
Westbound I-35/80 Directional On-Ramp (SB IA 141 to SB I-35/80) 
The WB I-35/80 directional on-ramp is over 3,000 feet in length, accommodating a free SB IA 
141 to WB I-35/80 traffic movement.  The ramp diverges from SB IA 141 with two 12-foot travel 
lanes before merging to a single 16-foot lane prior to entering I-35/80.  Existing paved shoulder 
width is 10 feet (typical) and narrows to 4 feet at the bridge over the railroad.  The bridge was 
widened in 2008 resulting in 4 foot shoulders.  The original design constructed a 10-foot 
unpaved shoulder.  The pavement structure consists of 10-inch non-reinforced PCC with 
asphalt overlay throughout the ramp. 
 
The ramp contains a single horizontal curve prior to the I-35/80 entrance location, approximately 
812 feet in length with a radius of 11,460 feet. Four vertical curves are present along the ramp, 
with three related to the grade separation structure crossing the railroad tracks.  The initial 
upgrade to the bridge over the railroad tracks approaches 4.90 percent with a 450-foot sag 
vertical curve providing the transition (K value 93).  The crest vertical curve over the railroad is 
approximately 1,180 feet with a K value of 170.  The other two sag vertical curves are 
transitions to an adequate approach grade to I-35/80. 
 
Cable guardrail was installed on both sides of the ramp starting at the exit from IA 141 
southbound, connecting to the bridge barrier over the railroad, and continuing south up to the 
entrance to the mainline I-35/80.  This was done as added safety due to the steep existing 
foreslopes, which are 3:1.   
   
The existing bridge over the railroad is a 182 feet by 30 feet continuous concrete beam structure 
designed in 1957.  The end spans are both 55.5 feet long with a center span at 71 feet in length 
to complete the three span structure.  The existing vertical clearance from the bottom beam to 
the top of rail is approximately 26.74 feet.   
 
IA 141 
IA 141 is a four-lane divided roadway through the interchange study area, separated by a 11.5-
foot raised median.  The available travel way width in each direction is 25 feet from back of curb 
to back of curb, or approximately 12.5-foot lanes including the standard curb section.  The 
standard curb and gutter on the outside of the northbound lane is replaced with a 10-foot paved 
shoulder extending northward from the I-35/80 bridge (travel way width remains the same).  The 
pavement thickness is typically 11 inch PCC.     
 
Both ramp terminal intersections adjacent to I-35/80 mainline are signalized.  At the southern 
ramp terminal intersection, an exclusive northbound right-turn lane and southbound left-turn 
lane with 170 and 350 feet of storage, respectively, are provided for entrance onto the EB I-
35/80 on-ramp.   
 
Inclusive of the geometrics extending between and through the two signalized ramp terminal 
intersections, the alignment includes three horizontal curves.  Two of the three are short shifts in 
alignment through and south of the I-35/80 bridges.  The third is a 656-foot radius, 363-foot long 
horizontal curve through the northern signalized ramp terminal intersection. 
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The vertical grade along IA 141 through the interchange ranges between 0.5 percent and 0.8 
percent, with 66 to 132-foot vertical curves between the grade transitions.      
 
Adjacent Interchanges 
The study are includes approximately four miles of I-35/80 mainline through flat terrain.    The 
lone significant grade change through the study area is the grade rise over IA 141 and the 
railroad track. 
 
Three full-access interchanges are located in the study area at Douglas Avenue, IA 141 and 
86th Street.  From cross-road to cross-road, the Douglas Avenue and 86th Street interchanges 
are spaced approximately 1.4 and 2 miles from the IA 141 interchange respectively.  Both 
interchanges are partial cloverleaf (Parclo) with loop on-ramps to I-35/80 in two quadrants 
(Parclo A). 
 
The Douglas Street interchange ramps are all single-lane ramps except the NB I-35/80 off-
ramp, which is two lanes including an auxiliary lane from the Hickman Road interchange.  All 
ramps at the 86th Street interchange are single-lane.     
 
The Hickman Road interchange southbound off-ramp diverge location and northbound entrance 
ramp merge location are also within the study area.  They are located approximately 0.75 miles 
south of Douglas Avenue, or 2.15 miles south of IA 141.  The off-ramp consists of a single lane, 
while the on-ramp includes two lanes with one being an auxiliary lane extending to the Douglas 
Avenue interchange.   
 
Two other roadways cross I-35/80 within the study area, in relation to the IA 141 interchange: 
Meredith Drive approximately 0.4 miles to the southwest and 100th Street approximately 1 mile 
to the east.   
 
1.6 Existing Conditions and Current Design Standards 
 
The existing geometric conditions of the IA 141 and I-35/80 interchange were compared to 
current design standards.  Current design standards are obtained from multiple design guides, 
including: 

 Iowa DOT Design Manual, 2014 
 A Policy on Design Standards Interstate System, AASHTO, January 2005 
 A Policy on Geometric Design of Highways and Streets, AASHTO, 2004 5th Edition 

(AASHTO 2004) 
 
Where AASHTO guidance documents conflict, A Policy on Design Standards Interstate System 
indicates it shall be used over the other AASHTO publications.   
 
The IA DOT has established preferred and acceptable design guidelines for roadway project 
design elements based on best practice criteria from a multitude of sources.  The following 
tables summarize design elements of the existing IA 141 and I-35/80 interchange with Iowa 
DOT design criteria or AASHTO design guidelines.  Specific items not meeting current design 
criteria/guidelines are shown in bold text.      The detailed design criteria tables for the study 
area are contained in Appendix A.     
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Table 1: I-35/80 Mainline (Southeast Quadrant) 

Roadway Element Design Guideline 
Preferred 

(Acceptable) 

Source Existing 
Condition 

Comments 

Shoulder Width – Right 
Side 

12’ (12’) (Iowa DOT) 
12’ (10)’ (AASHTO) 
Truck DDHV > 250 

IA DOT 1C-1 
AASHTO 2004 10’ 

10’ does not meet Iowa DOT 
acceptable criteria for 
shoulders along through 
lanes, but meets AASHTO 
minimum 

Foreslope adjacent to 
shoulder 

10:1 for 4’ then 6:1 
(4:1) 

IA DOT 1C-1 
AASHTO 2004 6:1 and 4:1 

Lacks 10:1 slope from edge of 
shoulder;  
6:1 from edge of paved shoulder 
transitioning to 4:1 at edge of 
subbase, but meets AASHTO 
minimum 

Decision Sight Distance 
To EB Exit Loop 

1,105’ at 70 mph 
(Iowa DOT) 

1,445’ at 70 mph 
(AASHTO) 

IA DOT 6D-1 
AASHTO 2004 586’ Does not meet criteria for 

decision sight distance 

Superelevation (emax) 
6%(8%) 
4%-12% 

IA DOT 1C-1; 
AASHTO 2004 3.3% 

2907’ radius curve @ 3.3% 
adequate for 50 mph. Does not 
meet acceptable criteria for 
superelevation. Would meet 60 
mph design @ 4% emax. 
AASHTO criteria. 

Table 2: I-35/80 Bridges over IA 141 

Roadway Element Design Guideline 
Preferred 

(Acceptable) 

Source Existing 
Condition 

Comments 

Vertical Clearance 
(Over Railroad) 23’ – 3.6” (same) IA DOT 1C-1 23’ - 1.92” NB 

23’ - 1.92” SB 
Does not meet acceptable 
criteria for vertical clearance. 

 
 
Table 3: NB IA 141 to WB I-35/80 Loop On-Ramp (Northeast Quadrant) 

Roadway Element Design Guideline 
Preferred 

(Acceptable) 

Source Existing 
Condition 

Comments 

Vertical Curvature –  
Minimum Curve Length 

90’ at 30 mph 
(75’ at 25 mph) 

IA DOT 1C-1; 
AASHTO 2004 66’ 

Crest vertical curve length 
does not meet acceptable 
criteria (A=0.6%)  Meets 
stopping sight distance criteria. 

Entrance Loop 
Acceleration Length – 
25mph to 70mph 

1,420’ (≤ 2%) AASHTO 2004 Approx 
1,390’ 

Does not meet acceptable 
criteria for acceleration length 

Entrance Loop 
Transition Curve 

1,000’ radius 
200’ – Min Length AASHTO 2004 15:1 Taper 

125’ Length 
Does not meet AASHTO 
criteria 
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Table 4: SB IA 141 to WB I-35/80 Directional On-Ramp (Northwest Quadrant) 

Roadway Element Design Guideline 
Preferred (Acceptable) 

Source Existing 
Condition 

Comments 

Foreslope adjacent to 
shoulder 

10:1 for 4’ then 6:1 
(4:1) IA DOT 1C-1 2.5:1 

2.5:1 does not meet 
acceptable criteria.  However, 
protected by cable guard rail 
which is acceptable.  

Shoulder Width(Right) 

Single & Dual Lane 
8’ (8’) Iowa DOT 
8’ (6’) AASHTO 

 

IA DOT 1C-1; 
AASHTO 2004 

Varies 
4’ – 10’ 

10’ shoulder typical. 4’ 
shoulder at the railroad 
bridge does not meet current 
design standards. 

Vertical Curve – Sag 136 at 60 mph 
64 at 40 mph 

IA DOT 1C-1; 
AASHTO 2004 93 

Meets acceptable design 
criteria. Located at the exit 
gore and near fixed source 
lighting. 

 
 

Table 5: NB/SB IA 141 to EB I-35/80 Diagonal On-Ramp (Southeast Quadrant) 

Roadway Element Design Guideline 
Preferred (Acceptable) 

Source Existing 
Condition 

Comments 

Vertical Curve – Sag 136 at 60 mph 
64 at 40 mph 

IA DOT 1C-1; 
AASHTO 2004 35 

Located at arterial street ramp 
terminal intersection with 
lighting.  Design acceptable. 
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Appendix A: Detailed Design Criteria Comparison Tables 
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I-35/80 Mainline 
Design Guideline IA DOT Design 

Manual  AASHTO   I-35/I-80 
Mainline Comments 

 Preferred (Acceptable) Ref. 
Location 

AASHTO 2004 or 
AASHTO 2005* 

Ref. 
Location  Note: All values obtained from 1988 plans 

unless noted otherwise 

Design Speed 70 mph (50 mph) 1C-1 ≥ 50 mph urban AASHTO 
2005 

70 Meets preferred criteria 

Typical Section Elements       
Design Lane Width  12’ (12’) 1C-1 12’ AASHTO 

2005 
12’ Meets preferred criteria  

Full Depth Paved Width – 
Outside and Inside Lane 

12’ (12’) 1C-1 12’ P 312  
2004 

12’ Meets preferred criteria 

Auxiliary Lane Width 12’ (12’) 1C-1 12’ P 312 
2004 

12’ Meets preferred criteria 

Shoulder Width – Section with 
6 or more lanes 

      

      Median – Effective width 
(Paved Width) 

12’ (12’) 
Truck DDHV > 250 

1C-1 12’ (10’) 
Truck DDHV > 250 

AASHTO 
2005 

12’ Meets preferred criteria 

      Outside – Effective width 
(Paved Width) 

12’ (12’) 
Truck DDHV > 250 

1C-1 12’ (10’) 
Truck DDHV > 250 

AASHTO 
2005 

10’ 1988 plans indicates 10’ outside shoulder 
with granular fillet section – meets 
AASHTO minimum 

Normal Cross-Slope (Tangent 
Sections) 

2%, Adjacent up to 3% 
(1.5% min, 3% max) 

1C-1 2% (1.5% to 2.5%) AASHTO 
2005 

2-3% Meets preferred criteria 

Auxiliary Lane Cross-Slope 3% (3%) 1C-1 3% AASHTO 
2004 

3% Meets preferred criteria. 

Crown Break at CL 4% (4%) 1C-1 4% AASHTO 
2004 

3% (tangent 
sections) 

Meets preferred criteria 

Shoulder Cross-Slope 
(Tangent Sections) 

4% (6% max paved) 1C-1 2% to 6% AASHTO 
2005 

4% Meets preferred criteria 

Foreslope       
      Adjacent to Shoulder 10:1 for 4’ then 6:1  

(4:1) 
1C-1 6:1 (4:1) AASHTO 

2005 
6:1 and 4:1  Lacks 10:1 slope from edge of shoulder;  

 
6:1 from edge of paved shoulder 
transitioning to 4:1 at edge of subbase, 
meets minimum and AASHTO 

      Beyond Standard Ditch  
Depth and Design CZ 

3.5:1 (3:1) 1C-1 4:1 AASHTO 
2004 

- 4:1 foreslope identified as approximate 
and existing in 1988 plans 

Median Width 36’ (10’) 1C-1 22’ min, 26’ max P 513 
2004 

36’ Meets preferred criteria 
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I-35/80 and IA 141 Interchange Existing Conditions 
I-35/80 Mainline 

Design Guideline IA DOT Design 
Manual  AASHTO  I-80/35 

Mainline Comments 

 Preferred (Acceptable) Ref. 
Location 

AASHTO 2004 or 
AASHTO 2005* 

Ref. 
Location  Note: All values obtained from 1988 plans 

unless noted otherwise

Sight Distance       
Stopping Sight Distance 730’ at 70 mph 

 
1C-1 730’ at 70 mph 

 
p 112, 

Exhibit 3-1 
K = 256, 

1000’ Crest 
VC 

Exist 1000’ crest VC at bridges has K 
value of 256, between 70 – 75 mph 
design speed 

Decision Sight Distance 1,105’ at 70 mph (refers 
to AASHTO) 

6D-1 1,445’ at 70 mph p 116, 
Exhibit 3-
3; AV E 

586’ (EB 
exit loop) 

Does not meet Iowa DOT or AASHTO 
criteria for EB Exit Loop 

Horizontal Alignment       
Minimum Radius  
(emax =  6%) 

2,040’ at 70 mph 
 

1C-1 2,040’ at 70 mph 
 

p 147, 
Exhibit 3-

15 

2,907’ Would meet preferred criteria at 5.5% 
superelevation.  See next line item. 

Superelevation       
emax 6% (8%) 1C-1 4%  - 12%  AASHTO 

2004 
3.3%  2907’ radius curve @ 3.3% adequate for 

50 mph. Does not meet preferred criteria 
Would meet 60 mph design @ 4% emax. 
AASHTO criteria. 

Vertical Alignment        
Minimum K Value       
    Crest 247 at 70 mph  

 
1C-1 247 at 70 mph  

 
p 3-155 

Table 3-34 
256 Meets preferred criteria 

    Sag 181 at 70 mph  
 

1C-1 181 at 70 mph  
 

p 3-161 
Table 3-36 

215 Meets preferred criteria 

Grade       
    Maximum 3% (4%) 1C-1 3% (4%) 

Level (Rolling) 
AASHTO 

2005 
-2.40% Meets preferred criteria 

    Minimum 0.5% 
(0.3% with curb or 0.0% 

w/out) 

1C-1 - - 0.25% Not preferred, but acceptable with no 
curb. 

Minimum Curve Length  210’ at 70 mph  
 

1C-1 3x design speed 
210’ at 70 mph 

P 276 
2004 

1,000’ crest 
400’ sag 

Meets preferred criteria 

Vertical Clearance 16.5’ 1C-1 16’  P 506 
2004 

16.70’ 
16.70’  

Meredith overpass = 16.70’ clearance  
100th St overpass = 16.70’ clearance 
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I-35/80 and IA 141 Interchange Existing Conditions 
I-35/80 Mainline 

Design Guideline IA DOT Design 
Manual  AASHTO  I-80/35 

Mainline Comments 

 Preferred (Acceptable) Ref. 
Location 

AASHTO 2004 or 
AASHTO 2005* 

Ref. 
Location  Note: All values obtained from 1988 plans 

unless noted otherwise

Other       
Ramp Sequence and Spacing       
      Exit to Entrance  - - 500’ P 844, 

Exhibit 10-
68 

EB: 1,350’ 
WB: 1,525’ 

EB: Loop Exit to Diagonal Entrance 
WB: Diagonal Exit to Loop Entrance 
Meets criteria 

      Entrance to Entrance  - - 1,000’ P 844, 
Exhibit 10-

68 

WB: 1,600’ SB: Loop Entrance to Directional 
Entrance: Meets criteria 

      Entrance to Exit - - 1,600’ P 844, 
Exhibit 10-

68 

SB: 3725’ SB: Diagonal Entrance IA 141 to Diagonal 
Exit Douglas – Minimum condition: Meets 
criteria 

Interchange Spacing –  
Crossroad to Crossroad 

      

      IA 141 and Douglas Ave - - 1 mile AASHTO 
2005 

1.4 miles Meets criteria 

      IA 141 and 86th Street - - 1 mile AASHTO 
2005 

1.96 miles Meets criteria 

Lane Continuity - - - - 3 Lanes 
EB/WB  

The project corridor has 3 continuous 
lanes throughout 

 
AASHTO 2005 – A Policy on Design Standards Interstate System, AASHTO, July 2005;   

Noted as AASHTO 2005 in Reference column when applicable 
 

AASHTO 2004 – A Policy on Geometric Design of Highways and Streets, AASHTO, 2004, 5th Edition 
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I-35/80 and IA 141 Interchange Existing Conditions 
I-35/80 Bridges over IA 141 

Design Guideline IA DOT Design 
Manual  AASHTO  I-80/35 

Bridges Comments 

 Preferred (Acceptable) Ref. 
Location 

 Ref. 
Location   

Interstate Horizontal Width       
Bridge Width – Existing 
Bridge length > 200’ 

Design lane widths + no 
less than 3.5’ left/right 

 

1C-1 12’ lanes  
10’ right shoulder  
3.5’ left shoulder 

AASHTO 
2005 

I-35/80 
12’ lanes 
12’ aux lane 
6’ outside 
10’ inside 

6’ outside shoulder maintained to the 
right of the auxiliary lane; 
10’ inside shoulder maintained 
Meets preferred criteria 
1997 project information 

IA 141 Horizontal Width       
Clearance Zone       
      Edge of travel lane to face 
of pier 

22’ 1. 8A-2 22’ - IA 141 (NB/SB): 
4.25’ 

 

Preferred distance is clear zone 
distance based on 45-50 mph design 
speed – Piers protected by barriers 

      Edge of travel lane to face 
of concrete barrier 

2’ 8B-6 2’ AASHTO 
LRFD 
2012 

IA 141 (NB/SB): 
2’ 

Meets preferred criteria 
 

Vertical Clearance       
I-35/80 Over IA 141 16.5’ 1C-1 16’ AASHTO 

2005 
NB = 21’-1” 
SB = 21’-6” 

Meets preferred criteria 

I-35/80 Over RR 23.3’ 1C-1 23.3’ AREMA 
2003 

23.16’ Does not meet preferred or 
acceptable criteria of 23.3’. 

       
 

1. Clear zone for 45-50 mph, ADT ≥ 6000, 6:1 or flatter foreslopes 
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I-35/80 and IA 141 Interchange Existing Conditions 
Diagonal and Directional Ramps 

Design Guidelines IA DOT Design 
Manual  AASHTO – 

2004  
SB On-

Ramp (IA 
141) 

WB Off-
Ramp (IA 

141) 

EB On-
Ramp 

(Urbandale 
Dr) 

Comments 

 Preferred 
(Acceptable) 

Ref. 
Location 

 Ref. 
Location 

2/1-Lane 
Directional

1-Lane 
Diagonal 

1-Lane 
Diagonal 

 

Applicable Projects     1958 
1988 

1997 1958 
1988 
1997 

 

Design Speed 60 (50) near free-   
flow terminals 
40 (35) near at-grade 
terminals 

1C-1 60-50-35 mph 
(Upper-Middle-

Lower) 

p 826 
Exhibit 
10-56 

60 mph 
(both free-

flow 
terminals)  

60 mph 50 mph  Meets preferred and 
acceptable criteria 

Typical Section Elements         
Design Lane Width          
      One-Lane Diagonal 16’ (14’) 

 
1C-1 12’ p 839 

Exhibit 
10-67 

n/a ≥16’ 18’-22’ Meets preferred criteria 

      Two-Lane Directional 12’ (11’) 1C-1 24’ p 839 
Exhibit 
10-67 

12’ n/a n/a Meets preferred criteria 

      Left/Right Turn  12’ (12’) 1C-1 12’ p 839 
Exhibit 
10-67 

n/a 12’ n/a Meets preferred criteria 

Full Depth Paved Width  16’ (14’) 1-lane 
24’ (22’) 2-lane 

1C-1 12’  
24’ 

p 839 
Exhibit 
10-67 

≥24’ ≥24’ ≥16’ Meets preferred criteria 

Shoulder Width         
      Left (ft) – Diagonal 
      Left (ft) – Directional 

4’ (4’) 
4’ (4’) 

1C-1 2’ - 4’ 
1’ – 6’ 

p 838 
 

Varies 
4-6’ 

4’ 4’ Meets preferred criteria 

      Right (ft) – Diagonal 
      Right (ft) – Directional  

8’ (8’) 
8’ (6’) 

1C-1 8’ – 10’ 
8’ – 10’  

p 838 
 

Varies 
4’-10’ 

6’ 6’ 10’ shoulder typical. 4’ 
shoulder at the railroad 
bridge does not meet 
current design standards. 

         
         



  Existing Conditions 
  Technical Memorandum 

 

June 2015   A-6 

I-35/80 and IA 141 Interchange Existing Conditions 
Diagonal and Directional Ramps 

Design Guidelines IA DOT Design 
Manual  AASHTO – 

2004  
SB On-

Ramp (IA 
141) 

WB Off-
Ramp (IA 

141) 

EB On-
Ramp 

(Urbandale 
Dr) 

Comments 

 Preferred 
(Acceptable) 

Ref. 
Location 

 Ref. 
Location 

2/1-Lane 
Directional

1-Lane 
Diagonal 

1-Lane 
Diagonal 

 

Normal Cross-Slope (Tangent 
Sections) 

2% (2% max, 1.5% 
min) 

1C-1 1.5% - 2% p 829 1.5% 2% typ.; 
Intersection 
approach 
includes a 

3%

varies Meets preferred criteria 

Shoulder Cross-Slope  4% (6% max paved) 1C-1 - - 4% 4% 4% Meets preferred criteria 
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I-35/80 and IA 141 Interchange Existing Conditions 
Diagonal and Directional Ramps 

Design Guidelines IA DOT Design 
Manual  AASHTO – 2004  

SB On-
Ramp (IA 

141) 

WB Off-
Ramp (IA 

141) 

EB On-
Ramp 

(Urbandale 
Dr) 

Comments 

 Preferred (Acceptable) Ref. 
Location 

 Ref. 
Location 

2-Lane 
Directional

1-Lane 
Diagonal 

1-Lane 
Diagonal 

 

Foreslope         
      Adjacent to Shoulder 10:1 for 4’ then 6:1  

(4:1) 
1C-1 6:1 (4:1) AASHTO 

2005 
3:1 to 2.5:1 6:1 from 

edge of 
shoulder 

6:1 from 
edge of 
shoulder 

2-lane directional ramp 
had segments that identify 
a 3:1 slope or steeper. 
Areas steeper than 3:1 
protected by cable 
guardrail near railroad 
bridge. 

     Beyond Standard Ditch  Depth 
and Design Clear Zone 

3.5:1 (3:1) 1C-1 4:1 AASHTO 
2004 

3:1 3:1 (typ) – 
22-32’ from 

EOTW 

4:1 to 3:1 2-lane directional ramp 
and EB on-ramp have 
segments that identify a 
3:1 slope or steeper on 
typical section 

Sight Distance         
Stopping Sight Distance 570’ at 60 mph 

 
1C-1 570’ at 60 mph 

 
p 112, 

Exhibit 3-
1 

- - - Data not available, visual 
observation indicates no 
stopping sight distance 
obstructions 

Horizontal Alignment         
Minimum Ramp Radius  
(emax =  6%) 

1,330’ at 60 mph 
485’ at 40 mph 

1C-1 1,330’ at 60 mph 
485’ at 40 mph 

p 147, 
Exhibit 3-

15 

11,460’ 
(onto I-
80/35) 

5,730’ (off 
IA 141) 

1,969’ 492’ (near 
terminal at 
Urbandale 
Dr. 
Curve 10: 
764’ 

492’ radius curve meets 
40 mph design speed.  
764’ radius curve does not 
meet 60 mph design 
speed.  Adequate for a 50 
mph horizontal curve with 
8% superelevation 
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I-35/80 and IA 141 Interchange Existing Conditions 
Diagonal and Directional Ramps 

Design Guidelines IA DOT Design 
Manual  AASHTO – 2004  

SB On-
Ramp (IA 

141) 

WB Off-
Ramp (IA 

141) 

EB On-
Ramp 

(Urbandale 
Dr) 

Comments 

 Preferred (Acceptable) Ref. 
Location 

 Ref. 
Location 

2-Lane 
Directional

1-Lane 
Diagonal 

1-Lane 
Diagonal 

 

Superelevation         
emax 6% at 60 mph  

4% at 40 mph 
(8% at 50 mph) 
(8% at 35 mph) 

 

1C-1 4% - 12% AASHTO 
Design 

Elements
(super 
tables) 

n/a 6.9% 8.0% 
 
Curve #10: 

8% 

Locations where emax 
exceeds preferred criteria.  

EB on-ramp 
superelevation reaches 
8.0% at both horizontal 
curves. Adequate for 50 

mph design speed. 
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I-35/80 and IA 141 Interchange Existing Conditions 
Diagonal and Directional Ramps 

Design Guidelines IA DOT Design 
Manual  AASHTO – 2004  

SB On-
Ramp (IA 

141) 

WB Off-
Ramp (IA 

141) 

EB On-Ramp 
(Urbandale 

Dr) 
Comments 

 Preferred 
(Acceptable) 

Ref. 
Location 

 Ref. 
Location 

2-Lane 
Directional 

1-Lane 
Diagonal 

1-Lane 
Diagonal 

 

Vertical Alignment         Curves listed in 
direction of travel 

Minimum K Value         
    Crest 151 at 60 mph 

44 at 40 mph 
1C-1 151 at 60 mph 

44 at 40 mph 
p 272 
Exhibit 
3-73 

170 303 at 60 
mph 

111* 
84 at 40 mph 
210 at 60 mph 
 

Meets preferred 
criteria for both 
design speeds 

    Sag 136 at 60 mph 
64 at 40 mph 

1C-1 136 at 60 mph 
64 at 40 mph 

p 277 
Exhibit 
3-75 

93 at 60mph 
186 
474 

31* 35* 
435 at 60 mph 
202 at 60 mph 

Meets acceptable 
design criteria for 
areas near fixed 
source lighting. 

Grade         
    Maximum 4% 

(5% at 60 mph and 
6% at 40 mph) 

1C-1 3 to 5%  
for 45 to 50 mph 

4 to 6%  
for 40 mph 

p 829 +4.90% 
-2.04% 

+ 2.017% 
- 2.200% 

+0.53% 
-2.83% 

4.90% exceeds the 
preferred maximum 
grade, but below 
acceptable value 

    Minimum 0.5% 
(0.3% with curb or 

0.0% w/out) 

1C-1 - 
(no criteria for min) 

-  Sag and 
Crest VC 

Sag and 
Crest VC 

0.5%; 
Sag and Crest 
VC 

Meets preferred 
criteria 

    Minimum Length (ft) 180’ at 60 mph 
120’ at 40 mph 

1C-1 3x design speed 
180’ at 60 mph 
120’ at 40 mph 

 450’ 
1,180’ 
400’ 
200’ 

1,050’ at 60 
mph (Crest) 

 
131’* (Sag) 

131* 
131* 
131’ at 40 mph 
700’ at 60 mph 
200’ at 60 mph 
200’ at 60 mph 

Meets preferred 
criteria based on 
curve location within 
ramp 

    Vertical Clearance (ft) 16.5’ 1C-1 16’ P 506  - - - All existing ramps 
are not under any 
existing structures 
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I-35/80 and IA 141 Interchange Existing Conditions 
Diagonal and Directional Ramps 

Design Guidelines IA DOT Design 
Manual  AASHTO – 2004  

SB On-
Ramp (IA 

141) 

WB Off-
Ramp (IA 

141) 

EB On-Ramp 
(Urbandale 

Dr) 
Comments 

 Preferred 
(Acceptable) 

Ref. 
Location 

 Ref. 
Location 

2-Lane 
Directional 

1-Lane 
Diagonal 

1-Lane 
Diagonal 

 

 
 
Other 

        

Entrance Ramp Acceleration 
Length – 60 mph to 70 mph 

- - ≤ 580’ p 847 
Exhibit 
10-70 

Available 
718’ 

n/a Available 
600’ 

Meets preferred 
criteria 

Exit Ramp Deceleration Length – 
70 mph to 50 mph 

- - 340’ at 50mph p 851 
Exhibit 
10-73 

n/a Available  
≥ 1,100 

n/a Meets preferred 
criteria 

Ramp Diverge Geometry         
      Taper Design 600’ (exit taper 

length) 
PV-410 2º - 5º p 850 

Exhibit 
10-72 

n/a 15:1 taper 
for 689’ 

n/a Meets preferred 
criteria 

Ramp Merge Geometry         
      Taper Design 1000’ (entrance taper 

length) 
PV-411 50:1 to 70:1 p 845 

Exhibit 
10-69 

n/a n/a n/a  

* Indicates within ramp terminal intersection approach/storage lanes  
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I-35/80 and IA 141 Interchange Existing Conditions 
Loop Ramps 

Design Guideline IA DOT Design 
Manual  AASHTO – 2004  EB to 

NB/SB 
NB to 
WB Comments 

 Preferred (Acceptable) Ref. 
Location 

 Ref. 
Location Loop A Loop B  

Design Speed 30 (25) 1C-1 30 (25) p 826 
Exhibit 10-

56 

30 mph 25 mph Meets preferred and acceptable 
criteria 

Typical Section Elements        
Design Lane Width  18’ (17’) 1C-1 15’ (250’ Radius) p 839 18’ 18’ Meets preferred criteria 
      Left/Right Turn  12’ (12’) 1C-1 15’  p 839 16’ n/a’ Meets preferred criteria 
Full Depth Paved Width  18’ (17’) 1C-1 15’ (250’ Radius) p 839 ≥18’ ≥18’ Meets preferred criteria 
Shoulder Width        
      Left  4’ (4’) 1C-1 2’ – 4’  p 838 4’ 4’ Meets preferred criteria 
      Right  6’ (6’) 1C-1  p 838 6’ 6’ Meets preferred criteria 
Normal Cross-Slope (Tangent 
Sections) 

2% (2% max, 1.5% min) 1C-1 - - n/a n/a n/a 

Shoulder Cross-Slope (Tangent 
Sections 

4% (6% max paved) 1C-1 - - n/a n/a 4% shown on typical section 

Foreslope        
      Adjacent to Shoulder 10:1 for 4’ then 6:1  

(4:1) 
1C-1 - - 6:1 from 

edge of 
shoulder 

6:1 from 
edge of 
shoulder 

Lacks 10:1 slope from edge of 
shoulder 

      Beyond Standard Ditch  Depth 
and Design CZ 

3.5:1 (3:1) 1C-1 - - 3:1 3:1 3:1 foreslope beginning location 
variable.  22-32’ (typ) from edge of 
travel way 

Clear Zone 32’ (30’) 8A-2 - - - - Existing foreslopes 3:1 or steeper (no 
recovery area), does not meet 
preferred, does meet acceptable 

Sight Distance        
Stopping Sight Distance 200’ at 30 mph 

 
1C-1 200’ at 30 mph 

 
p 112,  > 200’ > 155’  Meets preferred criteria 
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I-35/80 and IA 141 Interchange Existing Conditions 
Loop Ramps 

Design Guideline IA DOT Design 
Manual  AASHTO – 2004  EB to 

NB/SB 
NB to 
WB Comments 

 Preferred (Acceptable) Ref. 
Location 

 Ref. 
Location Loop A Loop B  

 155’ at 25 mph  155’ at 25 mph Exhibit 3-1    
Horizontal Alignment        
Minimum Loop Radius  
(emax =  6%) 

231’ (250’) at 30 mph 
144’ (150’) at 25 mph 

1C-1 231’ (250’) at 30 
mph 

144’ (150’) at 25 
mph 

p 147 
Exhibit 3-

15 

A-1: 2,841’  
A-2: 1,969’ 

A-3: 278’ 

B-1: 164’ Loop ramp “A” meets preferred 
criteria; 

Loop ramp “B” meets preferred 
criteria at 25 mph but not at 30 mph 

design speed
Superelevation        
emax 6% at 30 mph  

(8% at 25 mph) 
1C-1 4% - 12% - A-1: 3.3% 

A-2: 8.0% 
A-3: 8.0% 

B-1: 8.0% Ramp “A” exceeds the preferred 
superelevation rate of 6% at 30 mph.  
Ramp “B” is within the acceptable 8% 

maximum rate at 25 mph. 
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I-35/80 and IA 141 Interchange Existing Conditions 
Loop Ramps 

Design Guideline IA DOT Design 
Manual  AASHTO – 2004  EB to 

NB/SB 
NB to 
WB Comments 

 Preferred (Acceptable) Ref. 
Location 

 Ref. 
Location Loop A Loop B  

Vertical Alignment         
Minimum K Value        
    Crest 19 at 30 mph 

(12 at 25 mph) 
1C-1 19 at 30 mph 

12 at 25 mph 
p 272 

Exhibit 3-73 
111* 

 
110 Ramp A – Meets preferred criteria 

    Sag 37 at 30 mph 
(26 at 25 mph) 

1C-1 37 at 30 mph 
26 at 25 mph 

p 277 
Exhibit 3-75 

43 33 
 

Ramp A – Meets preferred criteria at 
30 mph 
Ramp B – Meets acceptable criteria 
at 25mph  

Grade        
    Maximum 4% 

(7% at 30 mph and 8% 
at 25 mph) 

1C-1 5 to 7%  
for 25 to 30 mph 

p 829 -3.94% 
max 
ramp 
grade 

4.4% max 
ramp 
grade 

Ramp A – Meets preferred criteria 
Ramp B – exceeds maximum value 
for preferred criteria, but within 
acceptable criteria  

    Minimum 0.5% 
(0.3% with curb or 0.0% 

w/out) 

1C-1 - 
(no criteria on min.) 

- ≥0.5% ≥0.5% Sag vertical curve noted for both loop 
ramps 

Minimum Curve Length  90’ at 30 mph 
(75’ at 25 mph) 

1C-1 3x design speed 
90’ at 30 mph 
75’ at 25 mph 

p 276 656’ 
111’ 

197’ 
66’ 

Ramp B – crest vertical curve length 
does not meet acceptable design 
criteria; curve for 0.60 change in 
grade 

Vertical Clearance  16.5’ 1C-1     - 
Other        
Entrance Loop Acceleration 
Length – 25mph to 70mph 

- - 1420’ (≤ 2%) p 827 Exhibit 
10-70 

n/a Approx 
1,390’ 

Ramp B – approximate length near 
minimum value of 1,420  
Sta. 2503+23 to 2507+47. Does not 
meet criteria 

Exit Loop Deceleration 
Length – 70mph to 25mph 

- - 550’ (≤ 2%) p 851 Exhibit 
10-73 

Approx 
841’ 

n/a Ramp A – approximate length 
exceeds minimum exit ramp 
deceleration length; 
Sta. 1503+74 to 1506+03 
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I-35/80 and IA 141 Interchange Existing Conditions 
Loop Ramps 

Design Guideline IA DOT Design 
Manual  AASHTO – 2004  EB to 

NB/SB 
NB to 
WB Comments 

 Preferred (Acceptable) Ref. 
Location 

 Ref. 
Location Loop A Loop B  

Ramp Diverge Geometry        
      Taper Design 600’ PV-412 2º - 5º p 850 Exhibit 

10-72 
n/a n/a n/a

      Parallel Design   15:1 to 25:1 p 850 Exhibit 
10-72 

15:1 n/a Ramp A – taper at lower end of range 
identified by AASHTO

Ramp Merge Geometry 560’ (260’+300’) 
Does not include 
acceleration lane 

PV-414 300’ minimum at 70 
mph 

p 845 Exhibit 
10-69 

n/a 300’ 
25:1 

Ramp B – meets 300’ minimum taper 
length 

Entrance Loop Transition Curve 4,000’ PV-414 1,000’ Radius,  
200’ – Min Length - 

AASHTO 
2004 

- 15:1 
Taper 
125’ 

length

Does not Meet AASHTO criteria 

* Indicates within ramp terminal intersection approach/storage lanes 
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Appendix B: Map of Study Area 
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1.1 Introduction 
 
The purpose of this technical memorandum is to the document the crash history within the 
Interstate 35/80 and Iowa Highway 141 (I-35/80/IA 141) IJR study area.  The study area, for 
purposes of this crash analysis, was defined as the section of I-35/80 starting from the 
interchange at NW 86th Street to the east and ending at the interchange at Douglas Avenue to 
the west. The study area also includes the section of NW Urbandale Drive/Iowa Highway 141 
starting from the intersection at Meredith Drive to the south and ending at the intersection at 54th 
Avenue/37th Street to the north. Since the length of I-35/80 that was considered for the crash 
analysis is approximately 3.4 miles long, the crash history along the mainline was reviewed for 
the entirety of the section giving emphasis to those locations where merge/diverge areas are 
present. Separate from the mainline, ramps were reviewed as separate elements. 
 
An extensive review of the crash data was completed breaking the data down into specific 
location segments within the study area to identify potential trends or safety concerns.  Crash 
rates of the interchange related components were developed (Section 1.3) and a detailed 
review of the study area portions was prepared (Section 1.4). 
 
Figure 1 on the following page provides a high level overview of the segments presenting the 
overall number of crash incidents per segment along with number of injury related crashes.  
Color shading provides differentiation between different types of segments. 
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1.2 Crash Mapping Analysis Tool (CMAT) 
 
The Iowa Department of Transportation maintains a crash database which is accessible through 
the crash mapping analysis tool (CMAT) software.  CMAT provides, on a geographic information 
system (GIS) format, the location and specific information for each reported crash.  The crash 
history of the last five (5) years (2009 – 2013) for the study area was reviewed using the CMAT 
tool.  Crash data summaries for each analyzed segment are contained in Appendix A. The 
information included for each crash record included: Year, Type of Crash, Type of Injury, 
Surface Condition, Major Cause, Manner of Crash, Alcohol/Drug Involvement, and Type of 
Fixed Object Struck.  
 
From the study area, the interchange area was analyzed further and crash rates for different 
interchange related components were developed.  An aerial view of the study interchange is 
shown in Figure 2 with color shading indicating the segmental breakdown of the crash data.  
Table 1, on the following page, summarizes the crash data for each segment of the 
interchange. 
 

Figure 2 - Interchange Crash History 
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Table 1 - Crash History (2009 - 2013) Summary by Interchange Segment 

Location 
Code 

Location 
Description 

Total 
# 

Crashes 

Total 
# 

Fatal 
Crashes

Total 
# 

Major 
Injury 

Crashes

Total # 
Minor 
Injury 

Crashes

Total # 
Possible/ 
Unknown 
Crashes 

Total 
# 

Fatalities

Total 
# 

Major 
Injuries

1 IA 141 to I-35/80 
SB/WB Merge 32 0 1 1 6 0 1 

2 
I-35/80 NB/EB 
Diverge to IA 

141 
15 0 0 3 1 0 0 

3 
I-35/80 SB/WB 
Merge from IA 

141 Loop 
33 0 0 1 4 0 0 

4 
I-35/80 NB/EB 
Merge from IA 

141 
18 0 0 1 0 0 0 

5 
IA 141 SB Ramp 

to I-35/80 
SB/WB 

9 0 0 0 1 0 0 

6 I-35/80 SB/WB 
Ramp to IA 141 4 0 0 0 1 0 0 

7 IA 141 Ramp to 
NB/EB I-35/80 1 0 0 1 0 0 0 

8 
IA 141 NB Loop 
Ramp to I-35/80 

SB/WB 
1 0 0 0 1 0 0 

9 
I-35/80 NB/EB 

Loop Ramp to IA 
141 

3 0 0 1 1 0 0 

10 
I-35/80 NB/EB & 

IA 141 Ramp 
Terminal 

47 0 0 3 6 0 0 

11 IA 141 Between 
Ramp Terminals 16 0 0 1 1 0 0 

12 
I-35/80 SB/WB & 

IA 141 Ramp 
Terminal 

74 0 0 2 5 0 0 

13 
IA 141 North of 
I-35/80 SB/WB 
Ramp Terminal 

11 0 0 3 1 0 0 

14 

IA 141 NB at IA 
141 SB Diverge 

to I-35/80 
SB/WB 

1 0 0 0 0 0 0 

15 
IA 141 SB 

Diverge to I-
35/80 SB/WB 

2 0 0 0 0 0 0 

16 IA 141 NB at SE 
41st St 5 0 0 0 2 0 0 

17 
I-35/80 SB/WB 
Diverge to IA 

141 
14 0 0 1 1 0 0 

Totals: 286 0 1 18 31 0 1 
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1.3 Crash Rate Analysis 
 
Figure 3 documents traffic counts collected by the Iowa DOT in 2012 surrounding the study 
interchange.  This information shows that the I-35/80 and Iowa Hwy 141 interchange is currently 
servicing approximately 124,000 vehicles per day (addition of AADT volumes surrounding the 
interchange and divided by 2). 
 

Figure 3 – Iowa DOT 2012 Average Annual Daily Traffic Volumes  
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Crash rates were calculated for the interchange as a whole as well as the two I-35/80 ramp 
termini intersections.  Crash rates were also calculated for the mainline segment by 
directionality.  Table 2 provides an overview of the calculated crash rates with respect to the 
statewide comparable facility averages.  Additional information regarding each interchange 
related component is provided following the table. 
 

Table 2 – Interchange Related Crash Rates 

  Interchange 

NB/EB  
Ramp 

Terminal 
Intersection 

SB/WB 
Ramp 

Terminal 
Intersection 

NB/EB 
Mainline 

SB/WB 
Mainline 

Unit  Crashes/MEV Crashes/MEV Crashes/MEV Crashes/HMVMT Crashes/HMVMT
       

Calculated 
Crash Rate  1.26 0.67 1.22 35.6 57.5 

Statewide 
Comparable 

Average 
Crash Rate 

 1.0 1.0 1.0 106.0 106.0 

       

Above/Below 
Average  Above Below Above Below Below 

 
1.3.1 Interchange 
The Iowa DOT maintains crash rate averages for intersections, but not for interchanges.  Thus, 
the interchange was reviewed as an intersection and a crash rate of 1.26 crashes / million 
entering vehicles (MEV) was calculated.  The interchange, when viewed as an intersection, 
exceeds the statewide average crash rate of 1.0 crashes/MEV for intersections with above 
25,000 entering vehicles per day.  The 90% confidence level crash rate is 1.6 crashes/MEV, 
inferring that one could state that the interchange is above the statewide average with 
approximately 90% confidence if the calculated crash rate is above 1.6 crashes/MEV.   
 
1.3.2 I-35/80 NB/EB & IA 141 ramp terminal intersection 
For the I-35/80 NB/EB & IA 141 ramp terminal intersection (Location Code #10), daily traffic 
volumes for the three legs were obtained from Iowa DOT traffic counts performed in 2012.  The 
intersection is currently servicing approximately 35,000 vehicles per day (addition of AADT 
approach volumes from Iowa DOT traffic counts).  These counts were then used to calculate a 
crash rate for the ramp terminal intersection.  The calculated crash rate is 0.67 crashes/MEV, 
which is below the statewide average crash rate of 1.0 crashes/MEV for intersections with 
above 25,000 entering vehicles per day.   
 
1.3.3 I-35/80 SB/WB & IA 141 ramp terminal intersection 
For the I-35/80 SB/WB & IA 141 ramp terminal intersection (Location Code #12), daily traffic 
volumes for the three legs were obtained from Iowa DOT traffic counts performed in 2012.  The 
intersection is currently servicing approximately 36,500 vehicles per day (addition of AADT 
approach volumes from Iowa DOT traffic counts).  These counts were then used to calculate a 
crash rate for the ramp terminal intersection.  The calculated crash rate is 1.22 crashes/MEV, 
which is above the statewide average crash rate of 1.0 crashes/MEV for intersections with 
above 25,000 entering vehicles per day.  
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1.3.4 I-35/80 NB/EB Mainline Segment from North of Douglas Avenue to West of NW 86th 
Street 
Crash data was tabulated for the I-35/80 mainline in the northbound direction from 
approximately 3,625’ north of Douglas Avenue to approximately 2,775’ west of NW 86th Street.  
There were a total of 66 crashes during the most recent five year crash history period from 2009 
to 2013.  Of the 66 crashes, none involved fatalities or was a major injury crash, four were minor 
injury crashes and five were possible injury crashes and 57 were property damage only 
crashes. 
 
The crash rate for this section of northbound I-35/80 is 35.6 crashes per hundred million vehicle 
miles traveled. The derived crash rate was produced with an AADT of 47,500 and a total of 66 
crashes.   The statewide crash rate average for municipal interstate roadways is 106 crashes 
per hundred million vehicle miles traveled. 
 
1.3.5 I-35/80 SB/WB Mainline Segment from West of NW 86th Street to North of Douglas 
Avenue 
Crash data was tabulated for the I-35/80 mainline in the southbound direction from 
approximately 3,250’ west of NW 86th Street to approximately 2,495’ north of Douglas Avenue.  
There were a total of 114 crashes during the most recent five year crash history period from 
2009 to 2013.  Of the 114 crashes, none involved fatalities, two were major injury crashes, five 
were minor injury crashes and fifteen were possible injury crashes and 92 were property 
damage only crashes. 
 
The crash rate for this section of southbound I-35/80 is 57.5 crashes per hundred million vehicle 
miles traveled. The derived crash rate was produced with an AADT of 47,500 (2012 AADT from 
Iowa DOT:  ((98,500+91,300)/2)/2) and a total of 114 crashes.   The statewide crash rate 
average for municipal interstate roadways is 106 crashes per hundred million vehicle miles 
traveled. 
 

1.4 Crash History Breakdown 
 
An extensive review of the crash data was completed breaking the data down into specific 
location segments within the study area to identify potential trends or safety concerns.  The 
crash history of the last five (5) years (2009 – 2013) for the study area was reviewed using the 
CMAT tool.  Figure 1 provides a high level overview of the segments presenting the overall 
number of crash incidents per segment along with the number of injury related crashes.  Table 
3 below provides a review of crash summaries by study area component.  A more thorough 
review of each study area component is provided following the table. 
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Table 3 – Study Area Component Crash Summary 

 
 

Between
Douglas

and     
Hwy 141

Between
Hwy 141
and NW 
86th St

Merge/Diverge
Segments Hwy 141

NW
Urbandale

Drive

NW   
Urbandale

Drive &
Meredith Drive

NW 
Urbandale

Drive &
Plum Drive

NB/EB 
Terminal

Intersection

SB/WB 
Terminal

Intersection

Hwy 141
& 

54th/37th

Total (5-yr period) 36 32 159 18 46 2 19 14 47 74 65 512
Crash Severity

Fatal 0 0 0 0 0 0 0 0 0 0 0 0
Major Injury 0 1 1 0 0 0 0 0 0 0 1 3
Minor Injury 1 1 10 2 4 0 0 2 3 2 4 29

Possible/Unknown 3 5 14 4 8 0 5 2 6 5 11 63
PDO 32 25 134 12 34 2 14 10 38 67 49 417

Total 36 32 159 18 46 2 19 14 47 74 65 512
% of Overall Total 7.0% 6.3% 31.1% 3.5% 9.0% 0.4% 3.7% 2.7% 9.2% 14.5% 12.7% 100%
% of Overall Total 3.5% 100%

Crash History
Summary by
Component

TOTAL

Mainline

Ramps

44.3% 9.4% 42.8%

Surface Streets Intersections
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1.4.1 Interstate 35 / Interstate 80 Corridor  
The five-year crash history reviewed for the section of I-35/80 within the study area indicates 
that no fatalities were reported during that time period. From the approximately 245 crashes 
reported, only 7% resulted in some type of injury, 83% were reported as property damage only 
(PDO) and 10% were reported as possible/unknown injuries. In general, the most common 
causes for crashes were speed related such as driving too fast for conditions with 78 crashes 
(32%), ran off road with 33 crashes (14%), and swerving/evasive action with 21 crashes (9%).  
 
Adverse weather conditions in which snow, water, ice, or slush were present on the pavement 
was identified for 53% of the crashes. Wet pavement was present for 20% of the crashes while 
snow was present for 16% of the crashes. Likewise, ice was also present on the pavement for 
13% of the total number crashes.   
 

1.4.1.1 Mainline I-35/80 Segments 
During the five year period, the mainline section of I-35/80 between Douglas Avenue and 
Iowa Highway 141 (IA 141) reported a total of 36 crashes from which 32 (89%) where 
reported as PDO and 1 crash (3%) had some type of injury. In 3 crashes (8%) the 
severity was unknown while no fatalities were reported during the same time period.  
The top three common causes for crashes were identified as driving too fast for 
conditions with 15 (43%), swerving/evasive action with 4 (11%) and ran off the road (left 
or right) with 3 (9%).  The review of the data shows that the two most common manners 
of collisions were rear-ends with 36%, behind non-collision (39%) and same direction 
sideswipes with 22%.  Crashes in which wet pavement, ice, slush or snow was a factor 
accounted for 61% of the total occurrences.   
 
During the five year period, the mainline section of I-35/80 between Iowa Highway 141 
(IA 141) and 86th Street reported a total of 32 crashes from which 25 (78%) where 
reported as PDO and 2 crashes (6%) had some type of injury. In 5 crashes (16%) the 
severity was unknown while no fatalities were reported during the same time period.  
The top three common causes for crashes were identified as driving too fast for 
conditions with 10 (28%), ran off the road (left or right) with 4 (12%) and 
swerving/evasive action with 2 (6%).  The review of the data shows that the two most 
common manners of collisions were same direction sideswipes with 28%, behind non-
collision (44%) and rear-ends with 14%.  Crashes in which wet pavement, ice, slush or 
snow was a factor accounted for 36% of the total occurrences.   
 
The relative low number of injury crashes and the absence of fatalities along mainline 
I-35/80 within the study area might indicate that most crashes were at slow speeds 
possibly due mainly to congestion and weather conditions.  
 
1.4.1.2 Merge/Diverge Segments 
Of the 245 crashes that occurred along the I-35/80 corridor within the study area, a total 
of 159 (65%) crashes were located at merge/diverge segments within the corridor.  Of 
the 159 crashes, 134 of them (84%) were PDO crashes and 11 crashes (7%) had some 
type of injury, and 14 or 9% of them did not have injuries reported.  No fatal crashes 
were reported at merge/diverge segments along the corridor.  Records indicate that the 
main cause for crashes were driving too fast for conditions with 32%, “ran off road” (left 
or right) with 15%, and “followed too closely” with 7% of the crashes.  Behind non-
collisions with 48%, “rear-ends” had the highest frequency with 26% of all crashes at 
merge/diverge segments followed by “sideswipe, same direction” with 21%.  It was found 
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that weather conditions were factors for 53% of the crashes at merge/diverge segments 
along the corridor.  Wet pavement was present for 23% of the crashes followed by snow 
and ice with 14% each.     
 
Table 4 provides an overview of the observed crashes trends at the merge/diverge 
segments along the corridor within the study area. 

 
Table 4 – I-35/80 Merge/Diverge Segment Crash Trends 

 
 
As can be observed from Table 4 above, the southbound/westbound I-35/80 merge 
locations from NW Urbandale Drive (loop ramp) and southbound Iowa Highway 141 
recorded the highest number of crashes between 2009 and 2013.  It should be noted 
that the location of these merge gore points are along the outside of a horizontal curve. 

  

Douglas
Merge

Hwy 141
Diverge

Hwy 141
Merge

86th
Diverge

86th
Merge

Hwy 141
Diverge

NW U. 
D.

Merge

Hwy 141
Merge

Douglas
Diverge

Crash Severity
Fatal 0 0 0 0 0 0 0 0 0

Major Injury 0 0 0 0 0 0 0 1 0
Minor Injury 0 3 1 3 0 1 1 1 0

Possible/Unknown 1 1 0 0 1 1 4 6 1
PDO 14 11 17 11 6 12 28 24 14

Major Cause
Animal 0 0 1 1 1 2 2 0 0

Driving Too Fast for Conditions 2 2 8 4 3 6 16 7 2
Followed Too Close 1 2 1 2 1 1 1 1 1

Swerving/Evasive Action 2 2 1 1 1 0 1 4 0
Ran Off Road - Right 2 2 2 2 1 2 1 5 0

Ran Off Road - Left 0 1 0 1 0 0 4 1 0
Other 8 6 5 3 0 3 8 14 8

Manner of Collision
Non-collision 7 9 7 9 2 5 22 15 1

Rear-end 5 3 7 3 2 2 7 8 5
Sideswipe, same direction 3 3 3 1 2 6 2 9 5

Other 0 0 1 1 1 1 2 0 0
Surface Conditions

Dry 10 10 6 6 2 4 7 15 6
Wet 3 0 2 0 3 2 11 11 4
Ice 0 3 2 5 0 1 10 2 0

Snow 2 2 6 2 0 3 3 3 1
Slush 0 0 0 0 1 2 0 1 0
Other 0 0 2 1 1 2 2 0 0

TOTAL (2009 - 2013) 15 15 18 14 7 14 33 32 11

Northbound/Eastbound Southbound/Westbound
Merge/Diverge

Segments
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1.4.2 Ramps 
Crash records for incidents located at the interchange ramps were reviewed to identify trends 
and potential issues. In general, only 18 crashes or 7% of the total number of crashes along the 
I-35/80 corridor study area were located along either entering or exiting ramps. Most crashes at 
ramps were reported as PDO with 67%, while 11% of the crashes had some type of injury and 
for 22% of the crashes injuries were unknown. It was found that the three major causes for 
collision along the ramps were “Swerving/Evasive action” and “Other Improper Action” each with 
17% of the crashes. Congestion at the ramps may be a factor directly related to these two major 
causes for crashes. Long queues at the ramps may be unexpected by drivers that try to avoid a 
collision, performing evasive action before crashing. Also, trying to avoid long delays drivers 
may perform illegal maneuvers to by-pass or avoid the queue. Driving too fast for traffic 
conditions and following too closely were each 11% of the total number of crashes at the ramps.  
 
Crash records showed that rear-end crashes accounted for 50% of the incidents while 11% 
were sideswipe in the same direction, with non-collision accounting for 33%. Weather conditions 
were a contributing factor for 31% of the crashes where snow, water, or ice was present on the 
pavement.  
 
The ramp with the highest number of crashes was the IA 141 southbound to 
southbound/westbound I-35/80 with 9 crashes out of the total 18 crashes at all of the ramps. 
This ramp had 6 rear-end crashes while only one crash was a sideswipe in the same direction. 
The main causes for crashes along this ramp were “followed too close” and “swerving/evasive 
action” both with 2 crashes or 22%. 
 
1.4.3 Local Street Network 
The five-year crash history for the section of NW Urbandale Drive / Iowa Highway 141 within the 
study area was reviewed. The limits for this section are the intersection of NW Urbandale Drive 
& Meredith Drive to the south and the intersection of IA 141 and 54th Avenue/37th Street to the 
north. Crashes along street segments were analyzed separately from those at the intersections. 
It should be noted that NW Urbandale Drive north of the intersection with the 
northbound/eastbound I-35/80 terminal intersection is designated as Iowa Highway 141 (IA 
141). The five-year crash history indicates that the majority of crashes along the NW Urbandale 
Drive/IA 141 section were located at the intersections. The following section provides additional 
details on the crash review conducted along the NW Urbandale Drive/IA 141 corridor. 
 
NW Urbandale Drive between Meredith Drive and 54th Avenue/37th Street - This section of 
Iowa Highway 141/NW Urbandale Drive is a four lane divided arterial approximately 1.3 miles 
long with five (5) signalized intersection. The signalized intersections are located at the following 
locations (starting from the south end): 
 

 Meredith Drive 
 Plum Drive 
 I-35/80 northbound/eastbound Off/On-Ramp 
 I-35/80 southbound/westbound Off-Ramp 
 54th Avenue/37th Street 

 
A raised median is present throughout the entire section of road along with dedicated turning 
lanes at the intersections.  
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NW Urbandale Drive between Meredith Drive & I-35/80 Northbound/Eastbound 
Off/On-Ramp - Crash records for the section of NW Urbandale Drive between Meredith 
Drive and the I-35/80 interchange shows that only 2 crashes were reported during the 
five-year time period. Both incidents were reported as rear-end crashes with dry 
pavement and no injuries or fatalities. The major causes for the crashes were identified 
as “driving too fast for conditions” and “inattentive/distracted by a fallen object”.  
 
IA 141 between I-35/80 Interchange & 54th Avenue/37th Street – This section of IA 
141 (NW Urbandale Dr.) extends from the I-35/80 northbound/eastbound on/off-ramp 
terminal intersection to the intersection of 54th Avenue/37th Street reported 46 crashes 
with 74% of those being property damage only (PDO), 9% with some type of injury, while 
17% no known crash severity was recorded. The most frequent manner of collision was 
“rear-ends” with 31 occurrences or 67% of all crashes followed by same direction 
sideswipe with 6 occurrences or 13% of all crashes. Likewise, the most common cause 
for crashes along this section was due to following too close with 14 or 30% of crashes, 
while improper action and driving too fast for conditions followed with 9 (20%) and 5 
(11%) respectively. For 70% of the crashes the pavement surface was dry while for 24% 
of the crashes some type of weather conditions were present including 13% wet 
pavement, 7% snow, and 4% ice on the road. 
 
NW Urbandale Drive at Meredith Drive – Crash history for the intersection of NW 
Urbandale Drive and Meredith Drive shows that 19 crashes took place with 14 of them 
(74%) being property damage only crashes and 5 of the 19 (26%) with unknown 
severity. No fatal crashes were recorded at this intersection during this time period. The 
most common manner of collision at this location was rear end with 58% of the crashes. 
Broadside crashes accounted for 21% while same direction sideswipe accounted for 
16% of all crashes. There was no clear trend when looking at the main cause for 
crashes at this location since 4 crashes or 21% were due to following to close, 3 or 16% 
were due to driving too fast for conditions, 2 or 11% were related to running a traffic 
signal on red, and 2 or 11% were related to a distraction or using the phone while 
driving. Weather conditions was a contributing factor for 21% of the crashes as for four 
of the crashes either ice (2) or snow (2) was present on the pavement. 
 
NW Urbandale Drive & Plum Drive – The intersection of Plum Drive and NW 
Urbandale Drive is currently a 4-leg signalized intersection just south of the subject 
interchange. During the 5-year period, 14 crashes were recorded where 72% were PDO, 
14% resulted with injuries and 14% with no known injuries. No fatal crashes were 
recorded at this location during the same time period. The most common manners of 
collision were broadside (29%), angle oncoming left turn (21%), and same direction 
sideswipe (21%). The manners of collision are consistent with the main causes for the 
collisions which were documented as making left turn with 21%, improper turn with 21%, 
and driving too fast with 14% of the crashes. In terms of weather conditions, it was found 
that 13 out of the 14 or 93% of the crashes occurred with a dry pavement while only 1 
crash had snow present on the pavement.  
 
NW Urbandale Drive / IA 141 & I-35/80 Northbound/Eastbound On/Off-Ramp – This 
location is currently a signalized t-intersection with two lanes in each direction and a 
raised median. Dedicated turning lanes are present to accommodate turning traffic on 
every approach. The five-year crash history indicates that a total of 47 crashes have 
occurred at this location. From the total number of crashes 81% were identified as 
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property damage only (PDO), 13% with no known injuries, and 6% with some type of 
injury. No fatal crashes were documented for this location during the five year period. 
Same direction sideswipe was the most common manner of collision with 19 
occurrences or 40% of all crashes. Other relevant types of crashes include rear-ends 
with 16 (34%) and angle with oncoming left turns with 8 (17%). The pavement was dry 
for 79% of all crashes while 19% of all crashes had either ice, snow or a wet pavement. 

 
NW Urbandale Drive / IA 141 & I-35/80 Southbound/Westbound Off-Ramp - This 
location is currently a signalized t-intersection with two lanes in each direction and a 
raised median. Dedicated turning lanes are present to accommodate turning traffic on 
the ramp approach (WB). The five-year crash history shows a total of 74 crashes at this 
location. From the total number of crashes 91% were identified as property damage only 
(PDO), 7% with no known injuries, and 3% with some type of injury. No fatal crashes 
were documented for this location during the five year period. Rear end crashes were 
the most common manner of collision with 57 occurrences or 77% of all crashes. Other 
frequent manner of collision included same direction sideswipe with 13 (18%) and 
broadside with 3 (4%). Improper action by a vehicle was documented as the primary 
cause for crashes with 25 occurrences or 34% of the total number of crashes. Following 
to close and driving too fast would follow as a primary causes with 31% and 7% of the 
crashes respectively. Weather conditions were a contributing factor in only 12% of the 
crashes where either wet pavement with 4 occurrences and snow with 5 occurrences 
were present on the pavement. 
 
NW Urbandale Drive / IA 141 & NW 54th Avenue (54th Avenue/37th Street) – The 
intersection of IA 141 at 54th Avenue/37th Street is currently a 4-leg signalized 
intersection. The crash history indicates that 65 crashes occurred at this location during 
the five-year period. Out of the total number of crashes 49 (75%) were identified as PDO 
crashes, 5 (8%) as injury crashes while for 11 (17%) crashes the severity was unknown. 
No fatal crashes were documented during the same time period. The main causes for 
crashes were identified as following too close with 18 (28%), other improper action with 
14 (22%), and operating the vehicle in reckless/aggressive manner with 6 (9%). The 
leading manner of collision was rear end with 46 crashes (71%) followed by broadside 
and same direction sideswipe with 9 (14%) and 5 (8%) respectively. Weather conditions, 
as a contributing factor, can be attributed to 18% of all crashes. These weather 
conditions include wet pavement (14%), ice (3%), and snow (1%). 

 
1.5 Summary 
 
From review of Figure 1 and Table 3, it can be observed that a majority of the crashes within 
the study area occurred at either merge/diverge segments (31%) along the mainline or 
intersections (42.8%) along the arterial street network. Of the five arterial intersections 
analyzed, approximately 55% of the crashes occurred at the northbound/eastbound and 
southbound/westbound I-35/80 terminal intersections. Rear ends and same direction sideswipes 
were the most common manner of crashes at the terminal intersections. The majority of the 
terminal intersection crashes were a result of improper driver action, following too closely or 
driving too fast for conditions, all of which could likely be attributable to congestion along the off-
ramps during the daily peak periods.   
 
Several causes were identified to be contributing factors to the crashes along the I-35/80 
corridor. The most common cause for a crash was determined to be driving too fast for 
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conditions with 78 crashes or 32% of the occurrences. Other common causes for crashes 
included ran-off road (13%), and swerving/evasive action (9%). The most frequent manner of 
collision was found to be rear-ending crashes with 29% of all occurrences behind non-collision 
crashes (47%). Sideswipe in the same direction accounted for 22% of all crashes. Of the total 
rear-end crashes, 35% occurred at merge/diverge segments.  Of all the crashes that occurred at 
merge/diverge segments, 50% of the crashes were reported as rear-end crashes. 
 
While speed related crashes are frequent along this section of I-35/80, it is evident that 
congestion at merge/diverge segments are causing a high number of rear-end crashes. While 
this type of crash is consistent with conditions where congestion causes the queue to “spill 
back” into the Interstate mainline, the high frequency of same direction sideswipe crashes is 
consistent with high density along merge areas. While factors such as weather conditions are 
less likely to be mitigated through a specific action, other factors contributing to crashes at 
merge/diverge segments and ramp terminals could be mitigated by identifying specific issues 
and addressing them through a variety of alternatives.  
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APPENIDX A 
 



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 21

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/16/2014

Analyst: C. Cutler Notes: Site #1



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action1

Crossed Centerline Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right1

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left

FTYROW: From Parked Position Lost Control2

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative)2 Inattentive/Distracted By: Use of Phone or Other1

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions3 Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed1 Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close2 Other: Other Improper Action4

Disregarded Railroad Signal Unknown2

Disregarded Warning Sign Other: No Improper Action1

Operating Vehicle in Reckless/Aggressive Manner1 None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

-

1

20

-

-

-

1

-

$99,250TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2009 [6], 2010 [5], 2011 [2], 2012 [4], 2013 [4]

Dry

Wet

Ice

Snow

Slush

13

6

-

2

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

-

Analysis Years:

Surface Condition Summary:

Total Injuries21 1

Total Crashes 21
$4,726AVG Property Damage:

Site #1

Crash Mapping Analysis Tool4/16/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 32

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/16/2014

Analyst: C. Cutler Notes: Site #2



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action2

Crossed Centerline Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure1

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right2

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left1

FTYROW: From Parked Position Lost Control2

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative)2 Inattentive/Distracted By: Use of Phone or Other1

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions9 Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed1 Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift1

Followed Too Close2 Other: Other Improper Action4

Disregarded Railroad Signal Unknown2

Disregarded Warning Sign Other: No Improper Action1

Operating Vehicle in Reckless/Aggressive Manner1 None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

1

1

30

-

-

1

1

-

$152,850TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2009 [10], 2010 [6], 2011 [2], 2012 [8], 2013 [6]

Dry

Wet

Ice

Snow

Slush

17

8

1

6

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

-

Analysis Years:

Surface Condition Summary:

Total Injuries32 2

Total Crashes 32
$4,777AVG Property Damage:

Site #2

Crash Mapping Analysis Tool4/16/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 25

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/16/2014

Analyst: C. Cutler Notes: Site #3



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action2

Crossed Centerline Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure1

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right1

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left1

FTYROW: From Parked Position Lost Control1

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative)1 Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions13 Inattentive/Distracted By: Fatigued/Asleep1

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift1

Followed Too Close2 Other: Other Improper Action

Disregarded Railroad Signal Unknown1

Disregarded Warning Sign Other: No Improper Action

Operating Vehicle in Reckless/Aggressive Manner None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

1

1

23

-

-

1

1

-

$123,949TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2009 [6], 2010 [5], 2012 [8], 2013 [6]

Dry

Wet

Ice

Snow

Slush

8

5

3

8

1

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

-

Analysis Years:

Surface Condition Summary:

Total Injuries25 2

Total Crashes 25
$4,958AVG Property Damage:

Site #3

Crash Mapping Analysis Tool4/16/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 58

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/16/2014

Analyst: C. Cutler Notes: Site #4



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action8

Crossed Centerline2 Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign1 Ran Off Road - Right7

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left

FTYROW: From Parked Position Lost Control2

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative)4 Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions18 Inattentive/Distracted By: Fatigued/Asleep1

Exceeded Authorized Speed1 Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close5 Other: Other Improper Action4

Disregarded Railroad Signal Unknown3

Disregarded Warning Sign Other: No Improper Action2

Operating Vehicle in Reckless/Aggressive Manner None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

1

1

9

47

-

1

2

9

-

$414,476TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2009 [14], 2010 [15], 2011 [6], 2012 [12], 2013 [11]

Dry

Wet

Ice

Snow

Slush

26

14

4

12

2

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

-

Analysis Years:

Surface Condition Summary:

Total Injuries58 12

Total Crashes 58
$7,146AVG Property Damage:

Site #4

Crash Mapping Analysis Tool4/16/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 48

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/16/2014

Analyst: C. Cutler Notes: Site #5



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action7

Crossed Centerline2 Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign1 Ran Off Road - Right7

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left1

FTYROW: From Parked Position Lost Control2

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative)3 Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions11 Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed1 Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close4 Other: Other Improper Action5

Disregarded Railroad Signal Unknown2

Disregarded Warning Sign Other: No Improper Action2

Operating Vehicle in Reckless/Aggressive Manner None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

1

1

8

38

-

1

2

8

-

$357,327TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2009 [13], 2010 [12], 2011 [8], 2012 [8], 2013 [7]

Dry

Wet

Ice

Snow

Slush

24

12

2

9

1

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

-

Analysis Years:

Surface Condition Summary:

Total Injuries48 11

Total Crashes 48
$7,444AVG Property Damage:

Site #5

Crash Mapping Analysis Tool4/16/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 55

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/16/2014

Analyst: C. Cutler Notes: Site #6



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal3 Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action3

Crossed Centerline2 Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right3

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left5

FTYROW: From Parked Position Lost Control4

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative)2 Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions21 Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift1

Followed Too Close3 Other: Other Improper Action4

Disregarded Railroad Signal Unknown2

Disregarded Warning Sign Other: No Improper Action2

Operating Vehicle in Reckless/Aggressive Manner None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

4

6

45

-

-

4

8

-

$279,148TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2009 [13], 2010 [16], 2011 [10], 2012 [8], 2013 [8]

Dry

Wet

Ice

Snow

Slush

20

12

13

6

1

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

3

Analysis Years:

Surface Condition Summary:

Total Injuries55 12

Total Crashes 55
$5,075AVG Property Damage:

Site #6

Crash Mapping Analysis Tool4/16/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 49

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/16/2014

Analyst: C. Cutler Notes: Site #7



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal3 Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action3

Crossed Centerline1 Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right3

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left4

FTYROW: From Parked Position Lost Control3

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative)2 Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions19 Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift1

Followed Too Close3 Other: Other Improper Action3

Disregarded Railroad Signal Unknown2

Disregarded Warning Sign Other: No Improper Action2

Operating Vehicle in Reckless/Aggressive Manner None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

4

6

39

-

-

4

8

-

$264,048TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2009 [12], 2010 [13], 2011 [10], 2012 [6], 2013 [8]

Dry

Wet

Ice

Snow

Slush

18

11

12

5

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

3

Analysis Years:

Surface Condition Summary:

Total Injuries49 12

Total Crashes 49
$5,389AVG Property Damage:

Site #7

Crash Mapping Analysis Tool4/16/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 29

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/16/2014

Analyst: C. Cutler Notes: Site #8



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal3 Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action1

Crossed Centerline Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure2

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right4

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left

FTYROW: From Parked Position Lost Control1

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative) Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions12 Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift1

Followed Too Close2 Other: Other Improper Action2

Disregarded Railroad Signal Unknown

Disregarded Warning Sign Other: No Improper Action

Operating Vehicle in Reckless/Aggressive Manner1 None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

2

1

26

-

-

2

1

-

$157,949TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2009 [1], 2010 [10], 2011 [5], 2012 [6], 2013 [7]

Dry

Wet

Ice

Snow

Slush

9

3

3

9

1

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

1

-

-

3

Analysis Years:

Surface Condition Summary:

Total Injuries29 3

Total Crashes 29
$5,447AVG Property Damage:

Site #8

Crash Mapping Analysis Tool4/16/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 31

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/16/2014

Analyst: C. Cutler Notes: Site #9



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal3 Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action2

Crossed Centerline Over-Correcting/Over-Steering1

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure2

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right2

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left2

FTYROW: From Parked Position Lost Control2

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative) Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions9 Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift2

Followed Too Close1 Other: Other Improper Action3

Disregarded Railroad Signal Unknown1

Disregarded Warning Sign Other: No Improper Action1

Operating Vehicle in Reckless/Aggressive Manner None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

1

1

5

24

-

1

1

5

-

$191,202TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2009 [7], 2010 [5], 2011 [6], 2012 [6], 2013 [7]

Dry

Wet

Ice

Snow

Slush

16

4

3

3

2

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

1

-

-

2

Analysis Years:

Surface Condition Summary:

Total Injuries31 7

Total Crashes 31
$6,168AVG Property Damage:

Site #9

Crash Mapping Analysis Tool4/16/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 33

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/16/2014

Analyst: C. Cutler Notes: Site #10



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal3 Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action2

Crossed Centerline Over-Correcting/Over-Steering1

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure2

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right2

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left2

FTYROW: From Parked Position Lost Control2

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative) Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions11 Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift2

Followed Too Close1 Other: Other Improper Action3

Disregarded Railroad Signal Unknown1

Disregarded Warning Sign Other: No Improper Action1

Operating Vehicle in Reckless/Aggressive Manner None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

1

1

5

26

-

1

1

5

-

$196,202TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2009 [7], 2010 [6], 2011 [6], 2012 [6], 2013 [8]

Dry

Wet

Ice

Snow

Slush

16

5

4

3

2

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

1

-

-

2

Analysis Years:

Surface Condition Summary:

Total Injuries33 7

Total Crashes 33
$5,946AVG Property Damage:

Site #10

Crash Mapping Analysis Tool4/16/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 26

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/16/2014

Analyst: C. Cutler Notes: Site #11



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal3 Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action2

Crossed Centerline Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right3

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left1

FTYROW: From Parked Position Lost Control2

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative) Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions8 Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close6 Other: Other Improper Action1

Disregarded Railroad Signal Unknown

Disregarded Warning Sign Other: No Improper Action

Operating Vehicle in Reckless/Aggressive Manner None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

1

3

1

21

-

1

4

1

-

$118,600TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2009 [5], 2010 [8], 2011 [2], 2012 [3], 2013 [8]

Dry

Wet

Ice

Snow

Slush

11

3

6

2

1

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

3

Analysis Years:

Surface Condition Summary:

Total Injuries26 6

Total Crashes 26
$4,562AVG Property Damage:

Site #11

Crash Mapping Analysis Tool4/16/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 20

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/16/2014

Analyst: C. Cutler Notes: Site #12



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal2 Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action2

Crossed Centerline Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right3

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left1

FTYROW: From Parked Position Lost Control2

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative) Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions6 Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close3 Other: Other Improper Action1

Disregarded Railroad Signal Unknown

Disregarded Warning Sign Other: No Improper Action

Operating Vehicle in Reckless/Aggressive Manner None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

3

1

16

-

-

3

1

-

$97,100TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2009 [4], 2010 [7], 2011 [2], 2012 [3], 2013 [4]

Dry

Wet

Ice

Snow

Slush

8

2

5

2

1

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

2

Analysis Years:

Surface Condition Summary:

Total Injuries20 4

Total Crashes 20
$4,855AVG Property Damage:

Site #12

Crash Mapping Analysis Tool4/16/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 9

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/16/2014

Analyst: C. Cutler Notes: Site #13



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action2

Crossed Centerline Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left1

FTYROW: From Parked Position Lost Control1

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative) Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions1 Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed1 Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close2 Other: Other Improper Action1

Disregarded Railroad Signal Unknown

Disregarded Warning Sign Other: No Improper Action

Operating Vehicle in Reckless/Aggressive Manner None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

-

1

8

-

-

-

1

-

$62,900TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2010 [2], 2011 [1], 2012 [2], 2013 [4]

Dry

Wet

Ice

Snow

Slush

6

2

1

-

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

-

Analysis Years:

Surface Condition Summary:

Total Injuries9 1

Total Crashes 9
$6,989AVG Property Damage:

Site #13

Crash Mapping Analysis Tool4/16/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 4

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/16/2014

Analyst: C. Cutler Notes: Site #14



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal1 Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action

Crossed Centerline Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right1

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left

FTYROW: From Parked Position Lost Control

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative) Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions1 Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close Other: Other Improper Action1

Disregarded Railroad Signal Unknown

Disregarded Warning Sign Other: No Improper Action

Operating Vehicle in Reckless/Aggressive Manner None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

-

1

3

-

-

-

-

1

$19,511TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2009 [1], 2010 [1], 2011 [1], 2012 [1]

Dry

Wet

Ice

Snow

Slush

3

-

-

-

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

1

Analysis Years:

Surface Condition Summary:

Total Injuries4 1

Total Crashes 4
$4,878AVG Property Damage:

Site #14

Crash Mapping Analysis Tool4/16/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 2

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/16/2014

Analyst: C. Cutler Notes: Site #15



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action

Crossed Centerline Over-Correcting/Over-Steering1

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left

FTYROW: From Parked Position Lost Control

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative) Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close Other: Other Improper Action

Disregarded Railroad Signal Unknown

Disregarded Warning Sign Other: No Improper Action

Operating Vehicle in Reckless/Aggressive Manner1 None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

1

1

-

-

-

1

1

-

$15,500TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2010 [1], 2011 [1]

Dry

Wet

Ice

Snow

Slush

1

-

-

1

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

-

Analysis Years:

Surface Condition Summary:

Total Injuries2 2

Total Crashes 2
$7,750AVG Property Damage:

Site #15

Crash Mapping Analysis Tool4/16/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 1

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/16/2014

Analyst: C. Cutler Notes: Site #16



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action

Crossed Centerline Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left

FTYROW: From Parked Position Lost Control

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative) Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close Other: Other Improper Action1

Disregarded Railroad Signal Unknown

Disregarded Warning Sign Other: No Improper Action

Operating Vehicle in Reckless/Aggressive Manner None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

-

1

-

-

-

-

1

-

$0,350TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2009 [1]

Dry

Wet

Ice

Snow

Slush

1

-

-

-

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

-

Analysis Years:

Surface Condition Summary:

Total Injuries1 1

Total Crashes 1
$0,350AVG Property Damage:

Site #16

Crash Mapping Analysis Tool4/16/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 4

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/16/2014

Analyst: C. Cutler Notes: Site #17



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal1 Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action1

Crossed Centerline Over-Correcting/Over-Steering1

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left

FTYROW: From Parked Position Lost Control

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative) Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close Other: Other Improper Action

Disregarded Railroad Signal Unknown

Disregarded Warning Sign Other: No Improper Action

Operating Vehicle in Reckless/Aggressive Manner1 None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

1

1

2

-

-

1

1

-

$22,800TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2010 [2], 2011 [1], 2013 [1]

Dry

Wet

Ice

Snow

Slush

1

1

-

1

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

1

Analysis Years:

Surface Condition Summary:

Total Injuries4 2

Total Crashes 4
$5,700AVG Property Damage:

Site #17

Crash Mapping Analysis Tool4/16/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 19

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/16/2014

Analyst: C. Cutler Notes: Site #18



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal Improper Backing

Ran Traffic Signal2 Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action1

Crossed Centerline Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right

Major Cause Summary:

FTYROW: Making Left Turn1 Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left

FTYROW: From Parked Position Lost Control

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative) Inattentive/Distracted By: Use of Phone or Other2

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions3 Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close4 Other: Other Improper Action6

Disregarded Railroad Signal Unknown

Disregarded Warning Sign Other: No Improper Action

Operating Vehicle in Reckless/Aggressive Manner None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

-

5

14

-

-

-

7

-

$86,600TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2009 [3], 2010 [3], 2011 [8], 2012 [4], 2013 [1]

Dry

Wet

Ice

Snow

Slush

15

-

2

2

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

-

Analysis Years:

Surface Condition Summary:

Total Injuries19 7

Total Crashes 19
$4,558AVG Property Damage:

Site #18

Crash Mapping Analysis Tool4/16/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 2

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/16/2014

Analyst: C. Cutler Notes: Site #19



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action

Crossed Centerline Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left

FTYROW: From Parked Position Lost Control

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative) Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object1

Driving Too Fast for Conditions1 Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close Other: Other Improper Action

Disregarded Railroad Signal Unknown

Disregarded Warning Sign Other: No Improper Action

Operating Vehicle in Reckless/Aggressive Manner None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

-

-

2

-

-

-

-

-

$8,500TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2012 [2]

Dry

Wet

Ice

Snow

Slush

2

-

-

-

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

-

Analysis Years:

Surface Condition Summary:

Total Injuries2 0

Total Crashes 2
$4,250AVG Property Damage:

Site #19

Crash Mapping Analysis Tool4/16/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 14

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/16/2014

Analyst: C. Cutler Notes: Site #20



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal Improper Backing

Ran Traffic Signal2 Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action

Crossed Centerline1 Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right

Major Cause Summary:

FTYROW: Making Left Turn3 Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left

FTYROW: From Parked Position Lost Control

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative)1 Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd1 Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions2 Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn3 Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close Other: Other Improper Action1

Disregarded Railroad Signal Unknown

Disregarded Warning Sign Other: No Improper Action

Operating Vehicle in Reckless/Aggressive Manner None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

2

2

10

-

-

2

2

-

$64,950TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2009 [2], 2010 [1], 2011 [3], 2012 [4], 2013 [4]

Dry

Wet

Ice

Snow

Slush

13

-

-

1

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

-

Analysis Years:

Surface Condition Summary:

Total Injuries14 4

Total Crashes 14
$4,639AVG Property Damage:

Site #20

Crash Mapping Analysis Tool4/16/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 47

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/16/2014

Analyst: C. Cutler Notes: Site #22



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal Improper Backing

Ran Traffic Signal2 Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action

Crossed Centerline1 Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal4 Equipment Failure

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right

Major Cause Summary:

FTYROW: Making Left Turn8 Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left

FTYROW: From Parked Position Lost Control

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative)1 Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions2 Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn13 Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close5 Other: Other Improper Action7

Disregarded Railroad Signal Unknown4

Disregarded Warning Sign Other: No Improper Action

Operating Vehicle in Reckless/Aggressive Manner None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

3

6

38

-

-

3

12

1

$177,615TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2009 [6], 2010 [15], 2011 [6], 2012 [7], 2013 [13]

Dry

Wet

Ice

Snow

Slush

37

5

1

3

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

1

-

Analysis Years:

Surface Condition Summary:

Total Injuries47 16

Total Crashes 47
$3,779AVG Property Damage:

Site #22

Crash Mapping Analysis Tool4/16/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 16

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/16/2014

Analyst: C. Cutler Notes: Site #23



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal2 Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action1

Crossed Centerline Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left

FTYROW: From Parked Position Lost Control

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative)2 Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd1 Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions2 Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close4 Other: Other Improper Action4

Disregarded Railroad Signal Unknown

Disregarded Warning Sign Other: No Improper Action

Operating Vehicle in Reckless/Aggressive Manner None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

1

1

14

-

-

1

1

-

$81,800TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2009 [2], 2010 [4], 2011 [4], 2012 [4], 2013 [2]

Dry

Wet

Ice

Snow

Slush

10

1

1

2

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

2

Analysis Years:

Surface Condition Summary:

Total Injuries16 2

Total Crashes 16
$5,113AVG Property Damage:

Site #23

Crash Mapping Analysis Tool4/16/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 74

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/16/2014

Analyst: C. Cutler Notes: Site #24



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal Improper Backing

Ran Traffic Signal4 Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action1

Crossed Centerline3 Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal3 Equipment Failure

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right1

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left

FTYROW: From Parked Position Lost Control

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative)1 Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd1 Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions5 Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn3 Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close23 Other: Other Improper Action25

Disregarded Railroad Signal Unknown1

Disregarded Warning Sign Other: No Improper Action1

Operating Vehicle in Reckless/Aggressive Manner2 None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

3

5

66

-

-

5

6

-

$257,298TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2009 [15], 2010 [21], 2011 [10], 2012 [12], 2013 [16]

Dry

Wet

Ice

Snow

Slush

64

4

-

5

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

1

-

Analysis Years:

Surface Condition Summary:

Total Injuries74 11

Total Crashes 74
$3,477AVG Property Damage:

Site #24

Crash Mapping Analysis Tool4/16/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 11

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/17/2014

Analyst: C. Cutler Notes: Site #25



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action

Crossed Centerline1 Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left

FTYROW: From Parked Position Lost Control

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative)1 Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions1 Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close4 Other: Other Improper Action2

Disregarded Railroad Signal Unknown1

Disregarded Warning Sign Other: No Improper Action

Operating Vehicle in Reckless/Aggressive Manner1 None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

3

1

7

-

-

3

1

-

$44,100TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2009 [2], 2010 [4], 2011 [2], 2012 [2], 2013 [1]

Dry

Wet

Ice

Snow

Slush

9

1

-

1

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

-

Analysis Years:

Surface Condition Summary:

Total Injuries11 4

Total Crashes 11
$4,009AVG Property Damage:

Site #25

Crash Mapping Analysis Tool4/17/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 3

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/17/2014

Analyst: C. Cutler Notes: Site #26



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal1 Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action

Crossed Centerline Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left

FTYROW: From Parked Position Lost Control

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative) Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn1 Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close Other: Other Improper Action

Disregarded Railroad Signal Unknown1

Disregarded Warning Sign Other: No Improper Action

Operating Vehicle in Reckless/Aggressive Manner None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

-

-

3

-

-

-

-

-

$9,600TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2009 [2], 2011 [1]

Dry

Wet

Ice

Snow

Slush

3

-

-

-

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

-

Analysis Years:

Surface Condition Summary:

Total Injuries3 0

Total Crashes 3
$3,200AVG Property Damage:

Site #26

Crash Mapping Analysis Tool4/17/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 7

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/17/2014

Analyst: C. Cutler Notes: Site #27



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal1 Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action

Crossed Centerline Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left

FTYROW: From Parked Position Lost Control

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative) Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn1 Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close3 Other: Other Improper Action1

Disregarded Railroad Signal Unknown1

Disregarded Warning Sign Other: No Improper Action

Operating Vehicle in Reckless/Aggressive Manner None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

-

2

5

-

-

-

2

-

$27,350TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2009 [2], 2010 [1], 2011 [2], 2013 [2]

Dry

Wet

Ice

Snow

Slush

7

-

-

-

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

-

Analysis Years:

Surface Condition Summary:

Total Injuries7 2

Total Crashes 7
$3,907AVG Property Damage:

Site #27

Crash Mapping Analysis Tool4/17/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 5

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/17/2014

Analyst: C. Cutler Notes: Site #28



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action

Crossed Centerline Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway1 Ran Off Road - Left

FTYROW: From Parked Position Lost Control

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative) Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close3 Other: Other Improper Action1

Disregarded Railroad Signal Unknown

Disregarded Warning Sign Other: No Improper Action

Operating Vehicle in Reckless/Aggressive Manner None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

-

2

3

-

-

-

2

-

$22,750TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2010 [2], 2011 [1], 2013 [2]

Dry

Wet

Ice

Snow

Slush

4

1

-

-

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

-

Analysis Years:

Surface Condition Summary:

Total Injuries5 2

Total Crashes 5
$4,550AVG Property Damage:

Site #28

Crash Mapping Analysis Tool4/17/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 11

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/17/2014

Analyst: C. Cutler Notes: Site #29



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal1 Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action

Crossed Centerline1 Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right1

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left

FTYROW: From Parked Position Lost Control

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative) Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions2 Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close3 Other: Other Improper Action2

Disregarded Railroad Signal Unknown

Disregarded Warning Sign Other: No Improper Action

Operating Vehicle in Reckless/Aggressive Manner1 None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

-

4

7

-

-

-

4

-

$61,000TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2010 [3], 2011 [3], 2012 [2], 2013 [3]

Dry

Wet

Ice

Snow

Slush

6

3

1

-

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

1

-

Analysis Years:

Surface Condition Summary:

Total Injuries11 4

Total Crashes 11
$5,545AVG Property Damage:

Site #29

Crash Mapping Analysis Tool4/17/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 65

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/17/2014

Analyst: C. Cutler Notes: Site #30



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal2 Improper Backing

Ran Traffic Signal4 Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action2

Crossed Centerline5 Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right

Major Cause Summary:

FTYROW: Making Left Turn1 Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left

FTYROW: From Parked Position Lost Control1

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger2

FTYROW: Other (explain in narrative)2 Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object1

Driving Too Fast for Conditions2 Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed1

Made Improper Turn1 Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close18 Other: Other Improper Action14

Disregarded Railroad Signal Unknown2

Disregarded Warning Sign Other: No Improper Action1

Operating Vehicle in Reckless/Aggressive Manner6 None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

1

4

11

49

-

1

4

13

3

$331,110TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2009 [12], 2010 [14], 2011 [8], 2012 [9], 2013 [22]

Dry

Wet

Ice

Snow

Slush

52

9

2

1

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

1

Analysis Years:

Surface Condition Summary:

Total Injuries65 21

Total Crashes 65
$5,094AVG Property Damage:

Site #30

Crash Mapping Analysis Tool4/17/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of



Location Map

Report Version 1.1 Mar 2005

I-35/80 Crash Analysis
Incidents: 35

Crash Mapping Analysis Tool 3.4.2 1 1Page: of4/17/2014

Analyst: C. Cutler Notes: Site #31



Major Cause Summary

Report Version 1.1 Jan 2005

I-35/80 Crash Analysis

Total Crashes

Animal3 Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action1

Crossed Centerline1 Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure2

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right4

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left1

FTYROW: From Parked Position Lost Control2

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative) Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions14 Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift1

Followed Too Close2 Other: Other Improper Action3

Disregarded Railroad Signal Unknown

Disregarded Warning Sign Other: No Improper Action

Operating Vehicle in Reckless/Aggressive Manner1 None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

2

1

32

-

-

2

1

-

$173,049TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2009 [2], 2010 [13], 2011 [5], 2012 [8], 2013 [7]

Dry

Wet

Ice

Snow

Slush

11

4

4

10

2

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

1

-

-

3

Analysis Years:

Surface Condition Summary:

Total Injuries35 3

Total Crashes 35
$4,944AVG Property Damage:

Site #31

Crash Mapping Analysis Tool4/17/2014

Selection Filter:

((YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012 or YEAR = 2013))

Analyst: C. Cutler Notes:

1 1Page: of
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1.1 Introduction 
 
The Average Daily Traffic (ADT) and peak hour traffic volume projections have been prepared 
for the future years 2020 and 2040 alternatives as defined for analysis in the Interstate 35 / 
Interstate 80 (I-35/80) at Iowa Highway 141 (IA 141) Interchange Justification Report (IJR) and 
NEPA Study.  The purpose of this memorandum is to document the process used to develop 
the projected volumes and to present the resulting values used for the analysis and assessment 
of traffic conditions.  Existing turning movement volumes and output from the Des Moines Area 
Travel Demand Model (DMATDM) were used to estimate the peak hour traffic volumes for each 
scenario and alternative combination.   
 
The base year, opening year, and design year traffic forecast scenarios discussed in this 
memorandum are defined as follows: 

Base Year 2012: 

 Existing conditions - Utilizes year 2012 roadway network and traffic volumes, and serves 
as the baseline calibration year for all model projections. 

Opening Year 2020: 

 No Build Alternative (2020 No Build) – This alternative was considered to determine 
base-line conditions for the opening year 2020.  This alternative assumes existing 
roadway conditions plus other planned 2020 improvements as documented on the Des 
Moines Area MPO LRTP.  The addition of the proposed NW 100th interchange was not 
considered under this scenario. 
 

 Alternative 2 (2020 Alt2) – This alternative includes the addition of a NB/EB I-35/80 off-
ramp directional fly-over to NB IA 141, a northbound exit ramp and a southbound 
entrance ramp at Meredith Drive, the proposed NW 100th Street interchange, and the 
elimination of the existing loop ramps at the I-35/80 & IA 141 interchange. 

Design Year 2040 

 No Build Considered year 2040 base-line alternative.  Assumes existing roadway 
conditions plus other planned 2040 improvements as documented in the Des Moines 
Area MPO LRTP.  The addition of the proposed NW 100th Street interchange is 
excluded from this scenario. 
 

 No Build Alternative w/ Interchange at NW 100th Street (2040 No Build + NW 100th St.) - 
Assumes existing roadway conditions plus other planned 2040 improvements as 
documented in the Des Moines Area MPO LRTP.  The addition of the proposed NW 
100th Street interchange is included in this scenario. 
 

 Alternative 1 (2040 Alt1) – Includes the addition of a NB/EB I-35/80 off-ramp directional 
fly-over to NB IA 141 and the proposed NW 100th Street interchange. 
 

 Alternative 2 (2040 Alt2) – Includes the addition of a NB/EB I-35/80 off-ramp directional 
fly-over to NB IA 141, a northbound exit ramp and a southbound entrance ramp at 
Meredith Drive, the proposed NW 100th Street interchange, and the elimination of the 
existing loop ramps at the I-35/80 & IA 141 interchange. 
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 Alternative 3 (2040 Alt3) – Includes the addition of a NB/EB I-35/80 off-ramp directional 
fly-over to NB IA 141, a northbound exit ramp and a southbound entrance ramp at 
Meredith Drive, the proposed NW 100th Street interchange, the extension and 
realignment of Plum Drive with the I-35/80 NB/EB exit ramp at Meredith Drive, and the 
elimination of the existing loop ramps at the I-35/80 & IA 141 interchange. 
 

 Alternative 4 (2040 Alt4) – Includes the addition of a NB/EB I-35/80 off-ramp directional 
fly-over to NB IA 141, a northbound exit ramp and a southbound entrance ramp at 
Meredith Drive, a westbound exit and eastbound entrance at NW 100th Street, a two-way 
Frontage Road parallel and east/south of I-35/80 connecting Meredith Drive and NW 
100th Street, and the elimination of the existing loop ramps at the I-35/80 & IA 141 
interchange. 
 

 Alternative 5 (2040 Alt5) – Includes the addition of a NB/EB I-35/80 off-ramp directional 
fly-over to NB IA 141, a northbound exit ramp and a southbound entrance ramp at 
Meredith Drive, a westbound exit and eastbound entrance at NW 100th Street, a 
Collector/Distributor road on both sides of I-35/80 connecting Meredith Drive and NW 
100th Street, and the elimination of the existing loop ramps at the I-35/80 & IA 141 
interchange. 
 

 
It should be noted that while the Iowa DOT Office of Systems Planning provided travel demand 
model output with average daily traffic (ADT) for each of these alternatives, some data 
processing and adjustments were performed by HRG in order to calibrate the model output and 
estimate the peak hour volumes.  The ADT and peak hour volumes for each alternative was 
adjusted to reflect the proposed configuration and traffic assignments were revised to better 
reflect how the network would load due to changes in configuration.  This document will provide 
assumptions and parameters used when adjustments to traffic assignment were made based on 
existing conditions and future changes in geometry. 
 
 
1.2 Travel Demand Model Parameters 
 
The Des Moines Area Metropolitan Planning Organization (DMAMPO) maintains a 
computerized travel demand model (TDM), using TransCAD, for estimating future year traffic.  
In the model, the Des Moines metropolitan area is divided into smaller transportation analysis 
zones (TAZs), each of which includes information such as existing and future population, 
household size, number of vehicles, household income, employment and other socioeconomic 
data.  The future land use for each TAZ (which will determine the future population and 
employment) is based on the plans of the municipalities in the area. The primary model outputs 
used for this study were the average daily traffic (ADT) projections (2012, 2020 and 2040) for 
each link in the network.  
 
In 2013, HR Green conducted an Interchange Operations Study for the I-35/80 access point at 
IA 141 where operational and safety concerns were outlined. As a result, a number of 
preliminary access modification alternatives were identified for further evaluation.  It should be 
noted that all alternatives include the addition of an interchange facility at NW 100th Street and I-
35/80 between the interchanges at NW Urbandale Drive/Hwy 141 and NW 86th Street as this is 
a planned project within the current Des Moines Area MPO Long Range Transportation Plan 
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(LRTP).  A No Build alternative was evaluated without the addition of the interchange at NW 
100th Street. 
 
The Iowa DOT Office of System Planning, using the Des Moines Area MPO travel demand 
model, completed model runs for all the alternatives being studied.  Both the raw model output 
and post-processed model output was provided to HR Green for the analysis. 
 
 
1.3 Travel Demand Model Adjustments 
 
The adjustments discussed in this section were introduced by the Iowa DOT Office of Systems 
Planning to improve the model performance concerning the traffic assignment process and truck 
percentage estimation for the network. In the document the Iowa DOT explains that “Some of 
these revisions are due to limitations in the model capabilities, while others highlight deficiencies 
in the actual mechanics or information/assumptions of the model”. The document provided by 
the Iowa DOT is presented in Appendix A in its original format. 
 
Estimation of Truck Percentages 
 
The Iowa DOT current DMAMPO model has not incorporated a function to estimate future year 
peak hour percentage of heavy vehicles. Statewide 2010 traffic data along with 2012 turning 
movement count data was reviewed to establish base year peak hour truck percentages along   
I-35/80.  The following peak hour truck percentages were used for base year analysis. 
 

 AM Peak Hour Northbound/Eastbound Direction:  8% 
 AM Peak Hour Southbound/Westbound Direction:  15% 
 PM Peak Hour Northbound/Eastbound Direction:  10% 
 PM Peak Hour Southbound/Westbound Direction:  13% 

 
The year 2040 peak period truck percent projections were determined using peak period to 
AADT ratios for the four peak period/directionality scenarios along the I-35/80 corridor. The 
following peak period truck percentages were used for year 2040 analysis. 
 

 AM Peak Hour Northbound/Eastbound Direction:  10% 
 AM Peak Hour Southbound/Westbound Direction:  18% 
 PM Peak Hour Northbound/Eastbound Direction:  12% 
 PM Peak Hour Southbound/Westbound Direction:  16% 

 
Peak hour truck percentages for entrance and exit ramps were determined from historical 
terminal intersection traffic volume count data.  Future year peak hour ramp truck percentages 
were calculated utilizing a process similar to the determination of mainline truck percentages.   

 
Intersection Traffic Data 
 
Travel demand model output for the intersections adjacent to the interchanges along the I-35/80 
corridor within the study area were requested as part of the information to be provided by the 
Iowa DOT. The model results for these locations were evaluated and calibrated/adjusted based 
on additional data gathered by the Iowa DOT to better reflect existing and future conditions. 
Adjustments were applied to model result volumes at the following locations: 
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 Ramp terminals at the proposed I-35/80 & NW 100th Street interchange 
 NW 100th Street at Plum Drive 
 Meredith Drive at 121st Street 
 Meredith Drive at 114th Street 
 Meredith Drive at 112th Street 
 Meredith Drive at NW Urbandale Drive 
 NW Urbandale Drive at Plum Drive 
 NW Urbandale Drive at NW 54th Avenue/SE 37th Street 

 
Following Iowa DOT standard traffic forecasting protocol, turning movement diagrams 
generated by the agency, were reviewed in order to validate the model’s results.  Turning 
movement diagrams were not available for the intersections listed above therefore; turning 
movement counts for the years 2010 and 2013 were reviewed and used to estimate AADT for 
those locations using a factor based on the day of the week, time of the year, and time of the 
day. The estimated AADT was then used in the model as the base data to estimate flow for the 
design year and balance the network volumes. 
 
Other issues related to the TDM output that are detailed in the errata document (Appendix A) 
include: 
 

 There are locations where the TDM estimated turning movement volumes with a value of 
zero. It is a generally accepted standard practice for traffic forecasting, to adjust turning 
volumes with a zero value to a non-zero value based on the scale of the total approach 
link volume assuming the movement is permissible. 

 The base turning movement counts available and provided by various 
agencies/municipalities, were conducted on different years for different locations. 
Adjustments were needed to account for differences due to traffic growth. 

 Turning movement volumes arriving and departing to and from some intersections on 
occasions would not balance.  

 Model failed to include/account for existing links at some new intersections 
 The location of centroid connectors biased, in some way, where the model would load 

the network and the resulting split during traffic assignment. 
 At interchanges, the TDM results showed over assignment of ramp volume when 

compared to existing counts.  
 
The DMAMPO model for the base year was calibrated to better reflect existing conditions based 
on the available data.  Model results were further adjusted, for some locations, to overcome 
some intrinsic deficiencies and limitations in the model’s capabilities for traffic assignment. 
 
 
1.4 Existing Peak Hour Volumes 
 
The existing peak hour traffic volumes provided the framework for the forecasting of the design 
year peak hour volumes.  The estimation of ramp volumes as a percentage of ADT was used in 
some of the forecasting methodology and it was based on existing peak hour traffic.  Also, the 
percent turning movement volumes at intersections were all based on the peak hour traffic for 
existing conditions.  As part of the Interchange Operations Study completed in 2013, HR Green 
conducted peak hour turning movement counts at the following intersections during October 
2011: 
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 NW Urbandale Drive at: 
o Meredith Drive 
o Plum Drive 

 Meredith Drive at: 
o 121st Street 
o 114th Street 
o 112th Street 
o 104th Street 

 
In addition to the intersections listed above, peak hour turning movement counts were 
conducted at intersections where data from the City of Urbandale or from the Iowa DOT was not 
available.  Additional counts conducted by HR Green during September 2013 include the 
following intersections: 
 

 Iowa Highway 141 at: 
o 41st Street (Right-in/Right-out intersection south of NW 54th Avenue/SE 37th 

Street) 
 Douglas Avenue at: 

o 128th Street 
o 121st Street 

 NW 100th Street at: 
o Plum Drive 

 
2012 peak hour turning movement count information obtained from the Iowa DOT was used for 
the following intersections: 

 NW Urbandale Drive at: 
o I-35/80 Eastbound ramp terminal 
o I-35/80 Westbound ramp terminal 
o NW 54th Avenue (SE 37th Street) 

 Hickman Road at: 
o I-35/80 Northbound ramp terminal  
o I-35/80 Southbound ramp terminal  

 Douglas Avenue at: 
o I-35/80 Northbound ramp terminal (including loop on-ramp) 
o I-35/80 Southbound ramp terminal (including loop on-ramp) 

 NW 86th Street at: 
o I-35/80 Westbound ramp terminal (including loop on-ramp) 
o I-35/80 Eastbound ramp terminal (including loop on-ramp) 

 Merle Hay Road at: 
o I-35/80 Northbound ramp terminal  
o I-35/80 Southbound ramp terminal  

 
Since the analysis would have the year 2012 as the base year, turning movement counts 
collected during 2012 were used as the base to adjust all other counts. 
 
Interstate Mainline Traffic Volumes: 
 
The traffic data needs for the study included the I-35/80 mainline and ramp ADT and peak hour 
volumes.  The mainline I-35/80 AM and PM peak hour volumes were estimated utilizing the 



  Traffic Forecast Development 
  Technical Memorandum 

 

June 2015   6 
 
 

2012 mainline ADT volumes in addition to ADT and peak hour turning movement counts at the 
ramp terminal intersections, both collected and provided by the Iowa DOT. 
The peak hour data available for the I-35/80 mainline along the study corridor, after a thorough 
evaluation, was deemed unreliable by the Iowa DOT and HR Green.  A decision was made that 
the I-35/80 mainline peak hour traffic volumes would be estimated using calculated peak hour 
factors (PHF) along with the 2012 mainline ADT for the base year provided by the model.  The 
PHF, for the purpose of this methodology, was defined as the peak hour volume expressed as a 
percent of the ADT.   
 
The PHF was estimated by dividing the peak hour volume, at the entrance and exit ramps along 
the study corridor, by the ADT estimated by the model for the base year.  It was assumed that 
the percent of ADT volume on the ramp during the peak hour is transferrable to the interstate 
mainline.  The ramp peak hour volumes were estimated based on the turning movement counts 
at the ramp terminals provided by the Iowa DOT.  The percent of the ADT volume during the 
peak hour for each individual entrance and exit ramps were averaged along the study corridor, 
per direction and time of the day, as presented in Error! Reference source not found..   
 

Table 1: I-35/80 Corridor Ramp Peak Hour Volume as Percent of ADT – (Year 2012) 

 

WB Exit to Merle Hay Rd 12232 1055 8.62% 1220 9.97%

WB Entrance from Merle Hay Rd 11309 1060 9.37% 965 8.53%

WB Exit to 86th 8082 775 9.59% 960 11.88%

WB Entrance Loop from 86th 1384 110 7.95% 135 9.75%

WB Entrance from 86th 4603 395 8.58% 545 11.84%

WB Exit to 141 7012 785 11.20% 555 7.92%

SB Entrance Loop from 141 1216 60 4.93% 95 7.81%

SB Entrance from 141 10421 1530 14.68% 755 7.24%

SB Exit to Douglas 4323 570 13.19% 360 8.33%

SB Entrance Loop from Douglas 6121 275 4.49% 880 14.38%

SB Entrance from Douglas 5029 540 10.74% 565 11.23%

SB Exit to Hickman 7584 650 8.57% 575 7.58%

SB Entrance from Hickman 7861 610 7.76% 655 8.33%

SB Exit to University 15242 1670 10.96% 975 6.40%

SB Entrance Loop from University 4597 190 4.13% 490 10.66%

NB Entrance from I‐80/I‐235 25823 2390 9.26% 3070 11.89%

NB Entrance from University 11851 640 5.40% 1350 11.39%

NB Exit to Hickman 8992 610 6.78% 880 9.79%

NB Entrance from Hickman 7271 645 8.87% 650 8.94%

NB Exit to Douglas 9280 1195 12.88% 860 9.27%

NB Entrance Loop from Douglas 1892 180 9.51% 230 12.16%

NB Entrance from Douglas 2010 65 3.23% 340 16.92%

NB Exit Loop to 141 13144 735 5.59% 1495 11.37%

EB Entrance from 141 10548 730 6.92% 1060 10.05%

EB Exit to 86th 5414 610 11.27% 605 11.17%

EB Entrance Loop from 86th 2617 260 9.94% 230 8.79%

EB Entrance from 86th 4402 430 9.77% 425 9.65%

EB Exit to Merle Hay 8813 505 5.73% 850 9.64%

I‐35/80 Eastbound/Northbound

Average Peak Hour Factor

I‐35/80 Westbound/Southbound

Location

I‐35/80 Eastbound/Northbound

Location

2012 AADT

From DOT Strip Maps

Ramp Volume

From 2012 TMC Counts

Ramp Volume

From 2012 TMC Counts

2012 AADT

From DOT Strip Maps

I‐35/80 Westbound/Southbound

Average Peak Hour Factor

8.09% 10.85%

Peak Hour Factor
Ramp Volume

From 2012 TMC Counts
Peak Hour Factor

AM PEAK HOUR PM PEAK HOUR

9.46%8.98%

Peak Hour Factor
Ramp Volume

From 2012 TMC Counts
Peak Hour Factor
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An average PHF for the AM and PM periods was estimated in the EB and WB directions.  
These values were compared to the data compiled on the 2012 Iowa DOT Automatic Traffic 
Recorder Yearly Report where the hourly distribution of daily traffic along municipal interstate 
facilities is presented.  Following a review of the data on the report, a PHF of 8.38% for the AM 
period (8-9AM) and of 8.78% for the PM period (5-6PM) was estimated using a three day 
average including the days from Tuesday through Thursday.  It was determined that the 
estimated PHF shown in Error! Reference source not found. for the I-35/80 study corridor are 
acceptable when compared to the statewide average for municipal Interstate values. 
 
The calculated I-35/80 study corridor PHF were then utilized along with the base year 2012 ADT 
mainline volume from the model to calculate the peak hour traffic volume at each mainline 
section.  For southbound/westbound direction, the PHF was applied to the mainline ADT value 
east of Merle Hay Road.  For the northbound/eastbound direction the peak hour factor was 
applied to the mainline ADT value between University Avenue and Hickman Road.  Once the 
peak hour traffic volumes were calculated for the locations described above, the 2012 
entrance/exit ramp peak hour traffic volumes were used to estimate the I-35/80 mainline peak 
hour volume along the study corridor. 
 
Surface Street Arterials: 
 
The arterial streets that intersect I-35/80 at the current interchanges were balanced across each 
corridor.  Since the ramp peak hour volume was determined from the turning movement counts 
at the ramp terminal, the corridors were balanced starting at that location.  Locations where 
checked for balanced volumes entering and exiting the intersection and for volumes between 
intersections.  For example, the eastbound volume leaving the Meredith Drive/114th Street 
intersection is equal to the eastbound volume approaching the Meredith Drive/112th Street 
intersection.  Exceptions were made at location where driveways or minor roads not coded in 
the model were present between intersections.  In those cases, volumes between intersections 
that would not balance within a reasonable margin were considered acceptable.  Also, all traffic 
entering an intersection from each approach should be equal to the sum of all traffic leaving the 
intersection on all approaches. 
 
Surface street intersection turning movement counts were available for the intersections 
identified above and an emphasis was placed upon the 2012 conducted traffic counts when 
comparing the traffic counts conducted in late 2011 and late 2013.  No further adjustments were 
made to the existing peak hour volumes along the arterial corridors.   
 
 
1.5 Future Year ADT Forecasts 
 
The estimated 2040 ADT volumes for each alternative were provided by the Iowa DOT and 
developed using the Des Moines Area MPO travel demand model.  Each set of forecasted 
volumes would reflect conditions specific for each design based on traffic growth, changes in 
traffic patterns and access points.   
 
In order to evaluate the existing infrastructure under future traffic conditions, ADT volumes were 
forecasted for the year 2040 No Build scenario.  While the NW 100th Street interchange is 
included in the Long Range Transportation Plan (LRTP) it was determined that a traffic forecast 
without this facility could serve to determine the impact it would have on the overall system if the 
interchange at I-35/80 & IA 141 is not modified.  For this reason, the 2040 No-Build traffic 
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projections did not include an interchange at NW 100th Street despite the fact that this is a 
planned improvement within the LRTP.  A separate 2040 traffic forecast was developed based 
on the 2040 No-Build scenario which included the NW 100th Street interchange, referred to as 
the No-Build plus NW 100th Street Interchange.  This analysis would provide a relative measure 
of how the addition of this planned interchange could help the goals of the I-35/80/141 IJR.  The 
configuration of the NW 100th Street interchange under this scenario was assumed to be a 
diamond interchange. 
 
The year 2040 Build alternatives include a series of modification options with varying levels of 
access at the interchange of I-35/80 and IA 141.  All considered alternatives assumed that the 
new interchange at I-35/80 & NW 100th Street would be operational.  The configuration of the 
proposed interchange at NW 100th Street would vary for each Build alternative as described 
earlier. 
 
The estimated ADT was provided for the Interstate mainline, interchange ramps, interchange 
cross streets, and surface street arterials within the study area as described earlier in this 
document.  Additional to ADT volumes the model provided volumes at the weaving sections 
along the I-35/80 mainline.  In order to determine the traffic growth within the study area to 
estimate 2040 peak hour volumes, the 2010 base year ADT was also provided by the IA DOT 
from the travel demand model.  
 
The estimated 2010/2040 ADT were provided for the following locations within the study area: 
 

 Mainline:  I-35/80 from Hickman Road to Merle Hay Road (incl. interchange ramps) 
 Arterial:  NW Urbandale Drive from Meredith Drive to NW 54th Avenue/SE 37th Street 
 Arterial:  Meredith Drive from 121st Street to NW Urbandale Drive 
 Arterial:  Hickman Road at the interchange ramp terminal intersections 
 Arterial:  Douglas Avenue at the interchange ramp terminal intersections 
 Arterial:  NW 100th Street at proposed future ramp terminal intersections 
 Arterial:  NW 86th Street at the interchange ramp terminal intersections 
 Arterial:  Merle Hay Road at the interchange ramp terminal intersections 

 
ADT volumes provided by the model for each alternative were reviewed by HR Green to check 
for inconsistencies.  The review was based on a comparison between existing conditions and 
the projected 2040 ADT in the network.  For example, if the directional split of the ADT along 
Meredith Drive for eastbound and westbound traffic under existing conditions is 50%, a resulting 
split from the model of 90% westbound and 10% eastbound for any of the Build conditions 
should be an unexpected result from the model.  As explained in Section 1.3, the travel 
demand model was calibrated by the Iowa DOT to address inconsistencies mainly related to the 
traffic assignment throughout the network.  
 
Traffic patterns resulting from the travel demand model can be explained by identifying locations 
with high population and employment growth and by identifying changes to the network where 
additional access points and capacity are being provided.  The socioeconomic data used by the 
model showed that high population growth would occur west of the study area which explains 
the higher traffic volume load for network links in this area.  Planned developments may also be 
a contributing factor attracting trips to this area. In addition, the evident shift in traffic patterns is 
consistent with planned improvements within the roadway network and new access points to the 
Interstate as described by some of the alternatives modeled by the Iowa DOT.  For example, 
the higher traffic growth experienced along NW 100th Street was expected due to the planned 
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new access to I-35/80 from this street.  The growth near built-up areas or streets farther from 
new access points to the Interstate was lower as expected.  This is evident for sections of the 
study area near Douglas Avenue and Hickman Road were traffic growth was moderate to low. 
 
 
1.6 Future Year Peak Hour Volumes 
 
The estimated ADT volumes of the various alternatives for the design year 2040 were used to 
develop morning and afternoon peak hour volumes.  The peak hour volumes were later used for 
the traffic analysis to assess the level of operations for freeway sections and intersections within 
the study corridor. 
 
The methodology used to estimate peak hour volumes follows the proposed methodology 
described on the NCHRP Report 255 “Highway Traffic Data for Urbanized Area Project 
Planning and Design”.  Utilizing existing peak hour traffic data along with projected future year 
and base year ADT volumes, a multi-step process was used to obtain peak hour traffic counts 
for each of the proposed alternatives.   
 
The iterative calculation process utilizes both the base and design year approach/departure 
ADT’s of each of the intersection approaches as well as the existing turning movement counts 
to calculate a K factor1  and a growth rate for each of the intersection approaches.  The K factor 
and growth rates were then used, within the iterative process, to develop the AM and PM peak 
hour traffic volume projections by balancing the approach and departure volumes for each leg of 
the intersection.  It should be noted that for the purpose of the implementation of this 
methodology, interchanges were treated as intersections in order to estimate peak hour turning 
volumes.  The resulting output was the design year’s peak hour turning volumes for the specific 
alternative at each intersection and interchange. 
 
Similar to the 2012 peak hour turning volumes, the 2040 peak hour turning volumes were then 
calculated for each section within the study area.  The NB/EB direction started with the mainline 
peak hour volume at the Hickman Road interchange adjusted by the estimated peak hour 
volume at the exiting and entering ramps along the corridor.  In the same manner, the SB/WB 
direction was calculated starting with the estimated mainline peak hour volume starting at the 
Merle Hay Road interchange. 
 
The peak hour volumes along the surface streets were estimated and balanced starting from the 
interchange ramp terminals.  The following section provides details related to additional 
adjustments or processes that some alternatives needed to estimate peak hour volumes.  
 
When performing traffic volumes forecasts at intersections, the methodology uses the base year 
approach and departure volumes to estimate the expected growth.  This method assumes that 
the configuration of the design and base years are the same.  The study proposed various 
alternatives that would add access points to the interstate system for which existing counts were 
unavailable.  The use of a “zero” value for those approaches that do not currently exist, would 
cause the growth rate to be overestimated. 
                                                 
1 For each link with daily and peak hour counts, the K factor was calculated by dividing the AM or PM peak hour 
volume by the link ADT. For example, in the PM peak on the I-35/80 NB/EB On-ramp from Douglas Avenue, the 
existing volume was 340 vehicles.  The base year 2010 ADT for that link, as reported by the travel demand model, 
was 1,800 vehicles per day. The PM peak K factor for this link would then be calculated as (340 / 1,800) = 0.19, or 
19.0 percent. The AM peak K factor for this link would be calculated similarly. 
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The solution for this constraint was to estimate the existing traffic volume assuming the 
proposed configuration was in place during the base year.  The methodology would estimate the 
approach entering and departing ADT and peak hour turning movement volumes for the base 
year based on the relationship between the following parameters: 
 

 design year mainline and ramp ADT at the proposed interchange 
 existing percent of ramp ADT during peak hours 
 peak hour splits at the interchange cross street 
 model base year approach and departure ADT 

 
The end result is estimated turning movement volumes at the proposed intersections for existing 
conditions.  This was used in conjunction with the other parameters to use the standardized 
spreadsheet to estimate turning movement volumes for the design year at the same location.   
 
For example, turning movement and approach/departure volumes at the ramp terminal 
intersections of the proposed I-35/80 & NW 100th Street interchange were estimated using the 
methodology described by the following steps: 
 

1. Ramp / Mainline ADT Ratio: Using the design year (2040) mainline and ramp ADT, the 
percent of the approach/departure volume exiting/entering the interchange was 
estimated for each ramp. For example, at the I-35/80 EB off-ramp to NW 100th Street 
the ramp ADT was divided by the mainline approach ADT to estimate the percent 
volume exiting at the ramp. 
 

2. Ramp ADT: The base year ramp ADT was estimated using the ratio calculated in step 1 
applied to the base year approach or departure volume. For example, the ratio from 
step 1 was applied to the base year I-35/80 EB mainline approach ADT volume to 
determine the EB off ramp ADT volume exiting to NW 100th Street. 
 

3. Ramp Peak Hour Volume: The percent of the ramp ADT during the AM/PM peak 
periods was estimated using existing conditions traffic data at all interchange ramps 
along the corridor. The average AM/PM peak hour factors for the eastbound and 
westbound directions, as presented in Section 1.4, were used to estimate the AM/PM 
peak hour ramp volumes for the base year. 
 

4. Ramp Turning Volumes: The base year estimated traffic volumes along the 
interchange cross street were used to estimate the directional split during the AM and 
PM peak periods. The split was applied to the ramp peak hour volume to determine the 
corresponding number of vehicles turning at the intersection. 
 

5. Cross Street Approach/Departure Volumes: The directional peak hour volume on the 
cross street was estimated as a percent of the directional ADT. The turning volumes at 
the exiting and entering ramps, added to the cross street through volume, was divided 
by this fraction to determine the approach and departure ADT at this location. 

 
The locations where this methodology was used are the following: 
 

 Intersections at the I-35/80 & NW 100th Street Proposed Interchange 
 Intersections at the I-35/80 & Meredith Drive Proposed Interchange 
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 Intersections of the Proposed Realigned Plum Drive (various locations) 
 Intersection of the Proposed Frontage Road (various locations) 

 
The estimated base year turning, approach, and departure volumes at the proposed 
intersections were then used as part of the iterative process to determine the design year 
forecasted turning volumes. The forecasted design year peak hour volumes were then balanced 
between intersections. 
 
Year 2020 Traffic Forecast 
 
The peak hour turning volumes for the year 2020 were derived from the base year 2012 and 
design year 2040 forecasted estimated peak hour turning volumes assuming straight-line 
growth between existing 2012 and forecasted 2040 traffic volumes.  At each location, the growth 
rate for each approach was estimated and used to determine the turning volume for each 
movement for the year 2020.  This methodology was used for both alternatives evaluated in the 
interim year. 
 
 
1.7 Summary 
 
The traffic forecast methodology used for this study while following the NCHRP Report 255 
provided consistent results for the various alternatives.  The various adjustments based on the 
complexity of the different scenarios were based on general knowledge of the area and the 
expected population and employment growth along with observed existing conditions.  The 
resulting traffic forecasts derived from the procedures described within this memorandum are 
depicted on the following exhibits.  In general the western boundary of the study area would 
experience the highest traffic growth and this is reflected by the high percentage of volumes to 
and from that area.  The traffic volumes forecast exhibits for all scenarios are presented below. 
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DMAMPO Model Scenario Errata for the Ryder Corner Interchange Study: University 

Avenue to Merle Hay Road I – 80/35 Corridor 

Complied by Jeff von Brown of the Iowa Department of Transportation on 04‐29‐14 

Items for each Scenario 

This heading includes items that have been revised in the model, or outside of the model in the manual forecasting process, 
to better mimic real world traffic patterns. Some of these revisions are due to limitations in the model capabilities, while 
others highlight deficiencies in the actual mechanics or information/assumptions of the model. 

Truck Percentages 

The DMAMPO model does not have a truck model for future year estimation. Therefore, a review of the current 2010 Iowa 
Department of Transportation Interstate Strip Maps and 2012 Turning Movement Diagrams [2010 is not available for the 
study area] was made to create the base year information. For the 2040 year figures, historical records were analyzed and 
the same sites were amended according to the below notes; 

 I – 80/35 was increased by 3% for each direction through the corridor 

 Hickman Avenue between the interchange and Heritage Park intersection was increased by 2% 

 Douglas Avenue has been increased 2% to the west of the interchange and 1% to the east 

 NW Urbandale Blvd to the south of I‐80/35 was increased by 1% 

 IA 141 to the north of I‐80/35 was increased by 2% south and north of 54th Street 

 The west leg of 54th Street at IA 141 was increased by 1% 

 The east leg of 54th Street at IA 141 was increased by 2% 

Adjacent Intersections 

Certain intersections were requested that are adjacent to the interstate interchanges. At the 100th Street interchange, the 
North Park Drive to the north and Plum Drive to the south were requested. For Meredith Avenue, 121st Street to the west 
and NW Urbandale Drive to the east were requested. For NW Urbandale Drive, Plum Drive and 54th Street were requested. 
Normal forecasting protocol dictates that turning movement diagrams [TMDs] are consulted to provide a reasonableness 
check to model figures. For all of the aforementioned intersections [except for NW Urbandale Drive and 54th Street], no 
TMD was available from the Iowa Department of Transportation, but counts from 2011 and 2013 were available from HR 
Green for all, but the North Park Drive and Plum Drive location. These counts were reviewed by the Office of Systems 
Planning Telemetrics team and given a factor that would make them a reasonable AADT based on the day of week, hour of 
day, and season of the year. These factored counts were then used in place of the model intersection flows, forecasted into 
the design year, and used to balance the neighboring network.   

The following is an examination of each intersection in question. 
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 100th Street and Plum Drive. 
o DMAMPO Model Intersection Display [example for No Build Scenario, but representative for other 

scenarios]; 
 This screen shot shows how there is zero flow on some movements. 
 The base year counts vary, therefore make it difficult to represent any one year; west leg is from 

2007, south leg from 2008, north leg from 2004, east leg has no base count. 
 The two instances of turning flows and returning flows have significant differences, east leg 

1840.737 versus 882.755 [a balanced set of movements is not required, but usually a real world 
pattern].  
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o HR Green Count and Factored Count for 100th Street and Plum Drive; 
 The Count information shows figures for each movement. 
 When factored, the movement figures are considerably different from the model flow 

movements. 
 These updated figures were used to manually adjust the model results to represent the actual 

traffic pattern seen here, as well as further balancing of traffic to mimic changes brought on by 
the 100th Street interchange, removal of the IA 141 loop ramps, and Meredith Drive Interchange 
where applicable. 
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 NW Urbandale Drive and Plum Drive. 
o DMAMPO Model Intersection Display [example for No Build Scenario, but representative for other 

scenarios]; 
 The model does not include the south/west leg of the intersection. 
 The model has 2 centroid connectors, each placed closer to the 100th Street Interchange than the IA 

141 Interchange, and therefore minimal traffic from NW Urbandale Blvd uses this intersection.

 
 The resulting intersection display map for the intersection shows only minimal traffic to/from 

Plum Drive using the intersection. 
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 To give more traffic to this intersection, the addition of a third connector [mimicking the 
placement of the current Target access to Plum Drive], and shifting west of the centroid 
connector was done and shown below. 

 
 The resulting intersection display map for the intersection shows a more even distribution of 

traffic, but as compared to subsequent HR Green count data, these flows were still found to be 
inadequate. Therefore the HR Green factored count data has been used. 
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o HR Green Count and Factored Count for NW Urbandale Drive and Plum Drive; 
 The Count information shows figures for each movement, including the whole of the west leg. 
 When factored, the movement figures are considerably different from the model flow 

movements. 
 These updated figures were used to manually adjust the model results to represent the actual 

traffic pattern seen here, as well as further balancing of traffic to mimic changes brought on by 
the 100th Street interchange, removal of the IA 141 loop ramps, and Meredith Drive Interchange 
where applicable. 
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 NW Urbandale Drive and Meredith Drive. 
o DMAMPO Model Intersection Display [example for No Build Scenario, but representative for other 

scenarios]; 
 The base year counts vary, therefore make it difficult to represent any one year; the east leg has 

a base year of 2000, while the rest have 2008. 
 In trying to balance the flows with the neighboring NW Urbandale Drive and Plum Drive to the 

north, considerable changes would be required to make traffic match where they meet. 
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o HR Green Count and Factored Count for NW Urbandale Drive and Meredith Drive; 
 The Count information shows figures for each movement. 
 When factored, the movement figures are considerably different from the model flow 

movements. 
 These updated figures were used to manually adjust the model results to represent the actual 

traffic pattern seen here, as well as further balancing of traffic to mimic changes brought on by 
the 100th Street interchange, removal of the IA 141 loop ramps, and Meredith Drive Interchange 
where applicable. 
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 121ST Street and Meredith Drive. 
o DMAMPO Model Intersection Display [example for No Build Scenario, but representative for other 

scenarios]; 
 The base year counts vary, therefore make it difficult to represent any one year; the south leg 

has a base year of 2080, while the rest have 2000. 
 The north leg, representing the business park is missing. 
 In trying to balance the flows with the neighboring NW Urbandale Drive and Meredith Drive to 

the east, considerable changes would be required to make traffic match where they meet. 
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o HR Green Count and Factored Count for 121st Street and Meredith Drive; 
 The Count information shows figures for each movement, including the north leg. 
 When factored, the movement figures are considerably different from the model flow 

movements. 
 These updated figures were used to manually adjust the model results to represent the actual 

traffic pattern seen here, as well as further balancing of traffic to mimic changes brought on by 
the 100th Street interchange, removal of the IA 141 loop ramps, and Meredith Drive Interchange 
where applicable. 

 
   



11 

Hickman Mainline Traffic around the I – 80/35 Interchange 

The DMAMPO model shows a significant over assignment of traffic in the base year flow compared to the count. In the 
image below, the colored numbers represent the following. Black is the 2010 Traffic Count, Green in the 2010 Base Flow, 
Purple is the 2010 Adjusted Flow. On the west leg of the Hickman & I – 80/35 interchange, it is shown that the model is not 
calibrated well to the 2010 Base Flow, as 45800 is found compared to the 33200 that the model should be mimicking. In the 
2010 Adjusted Flow, the 2010 Count is matched, but in depth examination should be given to the model to determine the 
errors that are occurring. 
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As a result of this difference in the flow, the 2035 figures are a propagation of that difference as seen below. The color 
scheme represents 2035 Flow in gray and the 2035 Adjusted Flow in maroon. As was seen in the base year, the forecast 
year has a significant over assignment in flow, which is ultimately corrected by the adjusted flow.   

                      

Centroids around the Hickman Interchange 

The centroid to the west of the Hickman Interchange representing the Heritage Park development will have its associated 
trips kept the same as the current Traffic Impact Study horizon year of 2020, through the extrapolation to 2040. Also, even 
though not a centroid, the Living History farms North leg of 111th Street traffic that is manually added, will be kept at the 
latest 2012 TMD figures through 2040. The holding of these flows has been done, as there is no Traffic Impact Study 
available that states traffic levels in 2035 for the current or future development at the sites. The centroid that represents 
the Menards, Flying J/Pilot south of the Heritage Park development, will include any socio‐economic changes that already 
occur in the model. 
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Base year flows 

The base year flows and adjusted flows were compared to the 2010 count information in the model. Unfortunately in a 
number of areas, it was found that the model did a poor job of accurately modeling the base year counts. Therefore an 
adjustment was made to the base model results by each individual movement, so that the net result was model output that 
successfully mimicked the 2010 counts. The primary sources for determining the adjustment were TMDs from 2008 and 
2012. No 2010 set of data was available, so a somewhat linear estimation was made for the questioned movements. As the 
base year counts were found to be in error, it was determined that a similar issue would be found in the future year 
scenarios. Therefore the amount of adjustment made to adjust the base year, was also included in the calculation of the 
future year scenarios, in order to negate the possible propagation of error. The following changes for base year accuracy 
were made; 

 University Ave. EB main west of the I‐80/35 underpass [raised by 5200] 

 University Ave. EB main east of the I‐80/35 underpass [raised by 3000] 

 University Ave. WB main east of the I‐80/35 underpass [raised by 1857] 

 University Ave. WB main west of the I‐80/35 underpass [raised by 2300] 

 Hickman Road WB main east of the I‐80/35 overpass [raised by 1300] 

 NB exit ramp EB movement at Douglas interchange [reduced by 1500] 

 WB exit ramp NB movement at IA 141 interchange [reduced by 500] 

 SB mainline at north leg of IA 141 and I‐80/35 [reduced by 2331] 

 IA 141 NB to WB turn at the 54th Street intersection [reduced by 500] 

 IA 141 NB to EB turn at the 54th Street intersection [raised by 700] 

 IA 141 NB through at the 54th Street intersection [raised by 800] 

 IA 141 SB to WB turn at the 54th Street intersection [reduced by 1000] 

 IA 141 SB to EB turn at the 54th Street intersection [raised by 800] 

 IA 141 SB through at the 54th Street intersection [reduced by 300] 

 54th Street EB to NB at the IA 141 intersection [reduced by 1360] 

 54th Street EB to SB at the IA 141 intersection [raised by 1200] 

 54th Street EB through at the IA 141 intersection [reduced by 2000] 

 54th Street WB to NB at the IA 141 intersection [raised by 700] 

 54th Street WB to SB at the IA 141 intersection [raised by 1600] 

 54th Street WB to NB at the IA 141 intersection [reduced by 300] 

 EB exit ramp to SB at the 86th Street interchange [reduced by 1500] 

 WB exit ramp to NB at the 86th Street interchange [reduced by 800] 

 NB entrance ramp to EB at the IA 28 interchange [reduced by 1700] 
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Hickman to Northbound Entrance Ramp of I‐80/35 

The Hickman movements to the northbound entrance ramps for each scenario flow was found to be disproportionate 
compared to the latest turning movement diagram [TDM] of 2012. 

The 2012 TMD shows 4820 entering from the west, and 2451 from the east, a split of 66.29% versus 33.71%. 

 

In the table below is a lateral review of each scenario with regards to the TMD and initial model distribution of traffic. 
Adjustments were then made to manually adjust the distribution to resemble a distribution somewhere between the count 
and model. In each 2035 scenario, the greater share of westbound traffic was kept, as Heritage Park is expected to draw 
considerable trip ends. 

Hickman to Northbound Entrance Ramp of I‐80/35 

Scenario  Count Distribution  Model Distribution  Revised Distribution 

  From West  From East  From West  From East  From West  From East 

Base Year 

4820 [66%]  2451 [34%] 

6755 [85%]  1186 [15%]  5359 [71%]  2241 [29%] 

No Build  13995 [92%]  1192 [8%]  11255 [76%]  3545 [24%] 

Alternative 1  14030 [94%]  864 [6%]  11299 [78%]  3201 [22%] 

Alternative 2  14124 [93%]  1026 [7%]  11743 [78%]  3357 [22%] 
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I – 80/35 Northbound Exit Ramp to Hickman 

The I‐80/35 movements to the northbound exit ramps for each scenario flow was found to be disproportionate compared 
to the latest turning movement diagram [TDM] of 2012. 

The TDM shows 4833 entering and turning west, and 4159 turning east, a split of 54% versus 46%. 

 

In the table below is a lateral review of each scenario with regards to the TMD and initial model distribution of traffic. 
Adjustments were then made to manually adjust the distribution to resemble a distribution somewhere between the count 
and model. In each 2035 scenario, the greater share of westbound traffic was kept, as Heritage Park is expected to draw 
considerable trip ends. 

I – 80/35 Northbound Exit Ramp to Hickman 

Scenario  Count Distribution  Model Distribution  Revised Distribution 

  Westbound  Eastbound  Westbound  Eastbound  Westbound  Eastbound 

Base Year 

4833 [54%]  4159 [46%] 

7104 [80%]  1725 [20%]  4840 [55%]  4840 [45%] 

No Build  12414 [93%]  970 [7%]  11188 [69%]  5012 [31%] 

Alternative 1  11146 [92%]  996 [8%]  9681 [66%]  5039 [34%] 

Alternative 2  12092 [92%]  1013 [8%]  10856 [68%]  5044 [32%] 

 

 

 

I‐80/35 Eastbound exit loop at IA 141 / NW Urbandale Drive Interchange 
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The all scenarios where the IA 141 interchange loop ramps remain were found to be improbable with the low amount of 
southbound traffic versus north. As shown in the image below, the scenario forecasts a flow of only 4.3% of the total exiting 
traffic turning south. 
                          
In comparing the base year scenario, no build  scenario, and scenario 2, all had a volume for the exiting traffic turning south 
of below 10%. Upon review, the 2008 and 2012 turning movement diagrams have 1292 and 1528 respectively [seen below 
in order].  
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As each of the scenarios listed represent a “business as usual” or at least presence of the exit loop, an adjustment of the 
model number has been made to reflect the 2012 figure of 1357 for 2035, prior to balancing, and extrapolating to 2040. 

I‐80/35 Eastbound exit loop at IA 141 / NW Urbandale Drive Interchange 

Scenario  Count Distribution  Model Distribution  Revised Distribution 

  Northbound  Southbound  Northbound  Southbound  Northbound  Southbound 

Base Year 

11616 [88%]  1520 [12%] 

8138 [96%]  370 [4%]  10251 [88%]  1357 [12%] 

No Build  10493 [97%]  270 [3%]  12751 [90%]  1349 [10%] 

Alternative 2  3186 [90%]  343 [10%]  3051 [69%]  1349 [31%] 

 

 

 

 

 

 

 

 

Base Scenario 
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This heading includes items that have been revised in the base year scenario only. This includes revisions within the model 
or outside of the model in the manual forecasting process to better mimic real world traffic patterns. Some of these 
revisions are due to limitations in the model capabilities, while others highlight deficiencies in the actual mechanics or 
information/assumptions of the model. 

Southbound Exit Ramps at the University Avenue and I – 80/35 Interchange 

The DMAMPO model has University interchange movements that are found to be inconsistent with the 2010 base year 
counts. 

The Southbound exit from at the University Interchange as shown by the 2012 TDM is as below, with 8487 or 55.7% turning 
west, 323 or 2.1% going straight south, and 6432 or 42.2% turning eastwards. 
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The model shows base year flows as below, with 9577.8 or 75.6% turning west, 0 traffic moving straight, and 3084.653 or 
24.4% turning east. 

                                  
This disproportionate distribution of traffic required evaluation of both 2008 and 2012 TMDs, and resulted in figures that 
increase the overall SB exit ramp adjusted flow from 10600 to 13370 [between the 2008 TMD volume of 11081 and 2012 
TMD volume of 15242]. Turning west is now 7020 or 52.5%, going straight 350 or 2.6%, and turning east 6000 or 44.9%. 
This adjustment results in a pattern that is similar to the recorded volumes for roughly the same period of time. Again, this 
is an instance where the calibration of the model should be checked. 
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Southbound Entrance Ramps at the University Avenue and I – 80/35 Interchange 

The DMAMPO model has University interchange movements that are found to be inconsistent with the 2010 base year 
counts. 

The Southbound entrance loop at the University Interchange as shown by the 2012 TDM is as below, with 2495 or 57.2% 
from the west and 1656 or 42.8% from the east. 
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The model shows base year flows as below, with 5584.849 or 90.1% coming from the west, and 614.182 or 9.9% coming 
from the east. 

                               

This disproportionate distribution of traffic required evaluation of both 2008 and 2012 TMDs for the appropriate split of 
traffic. Entering from the west is now 2358 or 57.5%, and entering from the east is 1743 or 42.5%. This adjustment results in 
a pattern that is similar to the recorded volumes for roughly the same period of time. Again, this is an instance where the 
calibration of the model should be checked. 
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Northbound Exit Ramps at the University Avenue and I – 80/35 Interchange 

The DMAMPO model has University interchange movements that are found to be inconsistent with the 2010 base year 
counts. 

The Northbound exit ramp at the University Interchange as shown by the 2012 TDM is as below, with 3906 or 56.8% turning 
west and 2965 or 43.2% turning eastwards, the total volume is 6871. 
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The model shows base year flows as below, with 3938.642 or 77.6% turning west, and 1138.191 or 22.4% turning east. The 
total flow is 5076.833 and adjusted flow is 5000. 

                                   

This disproportionate distribution of traffic required evaluation of both 2008 and 2012 TMDs for the appropriate split of 
traffic. First of all, the flow and adjusted flow are too low; where the 2008 TMD had 5656 and 2012 TMD had 6871 for leg 
volumes. Due to the inconsistent volume in the model, the 5000 was amended to 6200, as part way between the 2008 and 
2012 counts. Additionally the westwards turning traffic is now 3500 or 56.4% and eastwards turning traffic is 2700 or 
43.6%. This adjustment results in a pattern that is similar to the recorded volumes for roughly the same period of time. 
Again, this is an instance where the calibration of the model should be checked. 
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Northbound Entrance Ramp at University and I – 80/35 

The DMAMPO model has University interchange movements that are found to be inconsistent with the 2010 base year 
counts. 

The Northbound entrance ramp at the University Interchange as shown by the 2012 TDM is as below, with 5927 or 50% 
turning from the west and 5924 or 50% turning from the east, the total volume is 11851. 
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The model shows base year flows as below, with 3049.734 or 28.5% turning from the west, and 7650.6 or 71.5% turning 
from the east. The total flow is 10700 and adjusted flow is 10100. 

                                  

This disproportionate distribution of traffic required evaluation of both 2008 and 2012 TMDs for the appropriate split of 
traffic. Due to the considerable deviation from the base the west leg turning traffic is now 5427 or 43.2% and east leg 
turning traffic is 7127 or 56.8%. This adjustment results in a pattern that is similar to the recorded volumes for roughly the 
same period of time. Again, this is an instance where the calibration of the model should be checked. 
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Alternative 1 [Meredith ramps, 100th Street Interchange, IA 141 Interchange ramp 
changes] 

This heading includes items that have been revised in the alternative 1 scenario only. This includes revisions within the 
model or outside of the model in the manual forecasting process to better mimic real world traffic patterns. Some of these 
revisions are due to limitations in the model capabilities, while others highlight deficiencies in the actual mechanics or 
information/assumptions of the model 

Meredith Interchange Ramps 

In Alternative 1, the Meredith partial interchange results required investigation, due to a significant imbalance in 
northbound exiting traffic, west versus east. Below are maps, including the intersection flows and the preliminary draft 
forecast figures. Based on the current model the exiting traffic 94% turns westbound, with only 6% eastbound. 

                          
Investigation shows the following possible reasons for this imbalance in traffic. 

 As mentioned before, the model has only 2 connectors for the Target / Menard's TAZ, both of whose ends are 
closer to the 100th Street interchange, therefore, the majority of the traffic never takes Meredith in order to 
minimize time. 
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 To the southeast of the Meredith ramps, the TAZs that span the distance between the Douglas and Meredith 

interchanges, collectively only have a few streets or connectors that choose to use the Meredith ramps. The 
largest of these TAZs [immediately to the east] spans the entire length between Douglas and Meredith, with 3 
connectors, but the centroid is closer to the Douglas ramp. This TAZ has nearly 3500 employees, in both 2010 and 
2035, but none of the traffic takes the new Meredith interchanges. Below is a map with flow lines for the ramp in 
question and TAZ highlighted. 
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 In reviewing the socio‐economic data, the growth in population primarily occurs to the west, supporting a heavier 
presence of flow to the west. For the TAZs marked with the blue dashed box, there is an increase of population 
from 1,954 to 17,447, or a 793% increase.  
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 In reviewing the socio‐economic data, the growth in employment shows less aggressive change, but for further 
development to the northwest of the interchange as seen below. 

 
Due to the absence of an obvious reason why the model would choose a minimal eastbound flow, a review of current 
adjacent interchange exiting splits was made to help determine a logical split that would also allow the influence of growth 
to the west over the east. 

HR Green examined Douglas, Hickman, and University for the split of traffic eastbound or westbound for the interstate strip 
map years of 2010 and 2012, as well as the preliminary model runs of Alternative 1 and 2. Yellow shaded cells represent the 
highest values, which will be used as a proxy due to need to keep some resemblance of the heavy west versus east 
distribution. 
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  Douglas ‐> Southbound I‐35/80 Northbound I‐35/80 to Douglas

Year  From West 
# 

From West 
% 

From   East 
# 

From   East 
% 

WB # WB % EB #  EB %

2012  5029  45%  6121 55% 4220 45% 5060  55%

2010  4800  49%  4900 51% 4814 45% 5886  55%

No Build  8098  65%  4289 35% 8089 57% 6148  43%

Alt. 1  4401  58%  3153 42% 5470 55% 4494  45%

 

  Hickman‐> Southbound I‐35/80 Northbound I‐35/80 to Hickman

Year  From West 
# 

From West 
% 

From   East 
# 

From   East 
% 

WB # WB % EB #  EB %

2012  4675  59%  3186 41% 4833 54% 4159  46%

2010  3351  45%  4149 55% 4180 55% 3420  45%

No Build  7014  68%  3376 32% 11855 74% 4126  26%

Alt. 1  6847  66%  3457 34% 9967 70% 4258  30%

 

  University‐> Southbound I‐35/80 Northbound I‐35/80 to University

Year  From West 
# 

From West 
% 

From   East 
# 

From   East 
% 

WB # WB % EB #  EB %

2012  2495  57%  1865 43% 3906 57% 2965  43%

2010  2358  57%  1743 43% 3300 66% 1700  34%

No Build  2795  72%  1084 28% 2814 61% 1834  39%

Alt. 1  2598  71%  1084 29% 3092 63% 1790  37%

 

Based on these new splits, the following distribution has been selected as the basis for the interchange. Note that the 
below figures are before balancing, which may change some of figures, but not the overall distribution pattern. 
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IA 141 Southbound Entrance Ramp to I‐80/35 

The southbound entrance ramp for the 2035 adjusted flow shows a disproportionate amount compared to the other 2035 
scenarios. The range found for the No Build and Alternative 2, is 10‐13000 vehicles, prior to adjustment and extrapolation. 
The Alternative 1 amount is 9600 flow and 20500 for adjusted flow. In reviewing the base year model runs, the base count 
is 10900, the 2010 flow is 12, and the 2010 adjusted flow is 10900. Upon investigation, no issues were found with 
connectivity or the shortest path. The fact that this issue only occurs in Alternative 1, when the network has not changed 
for the other scenarios, requires further review. Due to time constraints, a manual fix was applied, and a count of 13000 
was applied to the movement and balanced and extrapolated from there. The figure selected falls in the range of the other 
2035 scenarios, and as there is no network change that would logically change the traffic entering from IA 141, the 
selection was deemed adequate. 
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1.1 Introduction 
 
Micro-simulation models have been created to represent the existing conditions and 2040 
alternatives defined for analysis as part of Interstate 35 / Interstate 80 (I-35/80) at Iowa Highway 
141 (IA 141) Interchange Justification Report (IJR) and NEPA Study.  The purpose of this 
memorandum is to document the process utilized to develop and calibrate the VISSIM micro-
simulation models used as part of the Policy Point 3 IJR analysis.  
 
VISSIM is a microscopic, driver behavior based simulation model used to model urban traffic 
and public transit operations.  VISSIM provides for an entire study area network analysis, 
integrating arterial and freeway operations with great flexibility of design input and calibration 
parameters that emulate traffic operations of field conditions.   
 
1.2 Existing Model Conditions  
 
To evaluate the feasibility of the potential improvement alternatives, a simulation model that 
accurately represents the traffic operations under the existing conditions must first be 
established.  The existing condition micro-simulation model includes all existing roadway 
characteristics such as the number of lanes, ramp merge and diverge locations, intersection 
channelization and stop control, traffic volumes by mode, and posted speed limits.  Field 
observations were used to determine appropriate parameter ranges for traffic speeds, length of 
queues, and local driver behavior.  
 
Micro-simulation models were created comprising the study area for the existing condition 
AM/PM peak hours.  1-Hour traffic volume intervals were utilized for the model due to the lack of 
interstate mainline 15-minute traffic volume interval data availability.  A roadway network was 
developed that included all mainline roadway segments, interchange ramps, and major arterial 
roadways in the study area.  The network was superimposed on scaled aerial mapping so that 
the link geometry could be reflected in the model.   
 
To analyze the traffic operations of the Interstate 35/80 and IA 141 Highway corridor, the 
following measures of effectiveness (MOE’s) were generated from VISSIM simulations for each 
intersection to be analyzed: 

Intersection 
 Turning Movement Volume (Vehicles) 
 Average Delay (Seconds / Vehicle) 
 Maximum Queue (Feet) 
 Average Queue (Feet) 
 Level of Service (LOS) 

 
Mainline 

 Density (Vehicles / Mile) 
 Level of Service (LOS) 
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The analyzed intersections included: 
 I-35/80 & Douglas Avenue intersections (signalized) 
 I-35/80 & NW Urbandale Drive (IA 141) intersections (signalized) 
 I-35/80 & 86th Street intersections (signalized) 
 I-35/80 & 100th Street intersections (signalized) 
 I-35/80 & University Avenue intersections (signalized) 
 I-35/80 & Hickman Road intersections (signalized) 
 I-35/80 & Merle Hay Road intersections (signalized) 
 Meredith Avenue & 121st Street (signalized) 
 Meredith Avenue & 114th Street (stop controlled) 
 Meredith Avenue & 112th Street (stop controlled) 
 Meredith Avenue & NW Urbandale Drive (IA 141) (signalized) 
 NW Urbandale (IA 141) & Plum Drive (signalized) 
 NW Urbandale (IA 141) & 52nd Avenue (stop controlled) 
 NW Urbandale (IA 141) & 54th Avenue (signalized) 
 Plum Drive & 100th Street (signalized) 

Traffic Network Coding  
The vehicle traffic represented within VISSIM is populated through vehicle inputs and directed 
by route decisions through the various intersections within the network.   

Vehicle Types and Traffic Composition 
There were two vehicle classifications represented within the VISSIM model, one for 
automobiles (Car) and another for heavy vehicles (HGV).  The specific vehicle behaviors are 
defined by the vehicle type associated with each vehicle classification.  The North American 
default fleet was selected as a baseline representation of the vehicle types because it closely 
depicts the acceleration and deceleration properties of vehicles commonly seen on local 
roadways such as this.   
 
Vehicle input coding requires the volume of vehicles entering a roadway in a given timeframe.  
These are coded at the extents of the link representing either the mainline or arterial roadway 
and before any vehicle routes are assigned.  The vehicle input values were calculated from 
turning movement count data obtained from the Iowa Department of Transportation (IDOT) or 
collected by HR Green field personnel and from traffic forecast maps provided by IDOT for 
mainline volumes. 
 
There were multiple vehicle compositions required for mainline and arterial vehicle distributions 
for each peak hour.  Each mainline vehicle input was assigned a vehicle distribution calculated 
from traffic forecast data provided by the IDOT.  Arterial vehicle inputs were assigned a network 
averaged vehicle distribution based on field observations and turning movement count data 
obtained from IDOT. 

Vehicle Route Assignment 
Vehicle routing was coded into VISSIM using increments of one hour traffic demand.  The 
turning movement count data available from IDOT and field observations performed by HR 
Green were combined to achieve peak hour demand traffic flows and intersection turning 
movements throughout the network area.  The turning movements were coded into VISSIM 
using static routes.  In cases where intersections were spaced too closely to allow simulated 
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drivers adequate gaps to maneuver realistically, the routes were duplexed in a way which 
allowed movement through multiple intersections. 
 
Freeway traffic routing was coded using a method which began vehicle routes at the origins of 
the mainline network and at each of the interchange on-ramps and distributed those vehicles 
through the rest of the mainline off-ramp movements to fulfill all routing decisions.  This 
technique was necessary given the close ramp spacing and heavy traffic flow found on the 
mainline. 

Traffic Signals 
Signalized intersections within the VISSIM model were produced from Synchro models provided 
by the City of Urbandale that included all relevant signal timing and phase settings currently 
used at the City of Urbandale intersections within the study area.  Signal timing and phase 
settings for non-City of Urbandale intersections were attained by the respective City or by field 
observation.  The Ring Barrier Control (RBC) emulator within VISSIM was used to code all 
signalized intersections.  The RBC includes all the parameters that are found in a typical signal 
controller to accurately model actuated-coordinated signal operations.  Future year traffic signal 
timings will be coded into VISSIM using optimized signal timings obtained from Synchro.   
 
Additional vehicle interactions at signalized intersections are determined by conflict areas and 
reduced speed areas.  Conflict areas consist of realistic and complex driver behaviors that 
define the vehicle interactions and decision making.   Reduced speed areas are used to code 
turning movements within an intersection that result in a temporary reduction in speed (i.e. left 
turn, right turn, etc.).  Unsignalized intersections were coded into VISSIM following the 
recommended coding practices of using stop signs and conflict areas to control vehicle 
interactions. 
 

1.3 Error Checking 
 
After completion of the initial network coding, the model was checked for errors to ensure the 
accuracy of the coded inputs.  This included a thorough review of the:  

 Network geometry,  
 Vehicle speeds (desired speed decision points and reduced speed areas),  
 Intersection traffic signal controls,  
 Conflict areas,  
 Vehicle input values.    

 
After a comprehensive review of the network coding inputs, a visual examination of the micro-
simulation model animation was conducted to confirm that the vehicle behavior was realistic and 
free of errors.   
 
1.4 Model Calibration 
 
The calibration process ensures the reliability and validity of the model by establishing 
appropriate parameter values to replicate observed field conditions as closely as possible.  This 
process includes verifying that the coded traffic volumes are being met, vehicle speeds, travel 
times, vehicle queues and areas of congestion are representative of observed values, and the 
overall driver behaviors reflect that of typical road users.   
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Traffic Volume/Density 
A generally accepted proof of calibration is how closely observed traffic volumes match 
simulation output traffic volumes by use of the GEH statistic.  The GEH statistic is a continuous 
volume tolerance formula that overcomes the problem of setting a standard tolerance goal for 
comparing two sets of data that vary over a wide range.  For example, an acceptable 10 percent 
tolerance would allow a mainline with a volume of 5,000 vehicles to vary by 500 vehicles; 
however, an arterial with a volume of 500 vehicles would only be allowed to vary by 50 vehicles.  
Through the use of the GEH statistic, two sets of traffic volumes can be compared against some 
pre-determined calibration criteria to determine how closely they match. 
 
For hourly traffic volumes, the GEH formula is as follows: 
 

2
 

Where: 
 m = output traffic volume from the simulation model (vph) 
 c = observed traffic volume (vph) 
 
A calculated GEH value less than 5.0 is considered a good match between the volume data 
sets.  Any GEH value between 5.0 and 10.0 may be representative of a model coding error or 
bad data collection practices and should be investigated further.  Any values higher than 10.0 
indicates a high probability that there is a problem with the simulation model. 

Calibration Parameters  
VISSIM includes many user-defined calibration parameters that can be used to adjust the 
operational characteristics of an individual vehicle in the simulated network.  These parameters 
can be adjusted from the default values to influence the capacity of mainline segments, 
especially any merge, diverge, or weaving sections.  Proof of calibration can be determined 
through travel time or queue length comparisons with observations of field operations.   

Geometric Driver Reaction Parameters 
The lane change distance parameter is a property of connector segments that defines the 
upstream distance that a vehicle following a routing decision will begin to search for available 
lane changes necessary to fulfill that route.  For the lane change distance value to be effective it 
must be set to a value that exceeds or meets the start of the upstream routing decision.  A 
vehicle will not begin searching for a lane change until they are first on a course directed by a 
routing decision. 
 
The lane change distance parameter can be used to influence the traffic flow on mainline links 
at merge, diverge, and weaving segments.  By manipulating the distance that vehicles look 
ahead to make lane changes, it is possible to influence the individual vehicle’s decision to 
occupy a lane ahead of the desired point of divergence.  This can be beneficial when a merge 
segment is followed shortly by a diverge segment or in the case of weaving segments where 
there is limited space for vehicles to maneuver.  However, extreme care must be taken in the 
selection of a lane change value because a value too large may result in vehicles occupying the 
outside lane far in advance of the diverge point which can interfere with other merging 
movements.  An iterative process is often necessary to determine which lane change distance 
value best approximates the mainline and ramp movements observed in the field. 
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The calibration of the existing condition model required unique lane change distance 
parameters to be established at each off-ramp diverge location along the I-35/80 mainline 
corridor.  The lane change distances were selected to provide a maximum throughput of 
vehicles to the off-ramp while allowing for the movement of vehicles onto the mainline from 
previous on-ramp locations.  In general, the optimal lane change distance extended from the off-
ramp diverge location to a point approximately 100-500 feet prior to a merging on-ramp location. 

Driver Behavior Parameters 
The driver behavior parameters can be used to replicate the typical traffic conditions of the 
network being modeled.  Changes to these parameters can be defined by link type to affect a 
selected portion of the network model.   
 
The Oregon Department of Transportation (ODOT) publication, Protocol for VISSIM Simulation, 
contains ranges of values deemed appropriate for use in VISSIM modeling applications for the 
State of Oregon.  The ranges of values recommended within that document were applied when 
calibrating the VISSIM models for this analysis. 

Car Following  
The traffic flows in VISSIM operate according to one of two discrete, stochastic models 
developed by researcher Rainier Wiedemann which represent the typical driver behaviors found 
in either urban or freeway traffic.  The Wiedemann car following model functions by using 
thresholds based on speed differences and distance to define the operational reaction that a 
trailing vehicle takes in response to the actions of a lead vehicle.  These operational reactions 
are classified as free, approaching, following, and braking.  A vehicle entering the network is 
randomly assigned a range of values to represent the behavior of different drivers and maintains 
these values until an interaction with a leading vehicle is detected. 
 
There are a total of ten calibration parameters in the Wiedemann freeway car following model 
each of which control a unique aspect of the car following model.  Adjustments to the value of 
these parameters will affect the capacity of a mainline segment.  The parameters with the 
greatest influence on capacity include the standstill distance (CC0), headway time (CC1), and 
‘following’ variation (CC3).  The desired safety distance of a trailing vehicle is achieved by the 
addition of the standstill distance (CC0) to the product of the headway time (CC1) and the 
vehicle speed.  When a trailing vehicle crossed the threshold of interaction for the following 
behavior the ‘following’ variation (CC3) parameter is used to determine the distance allowed 
before the trailing vehicle intentionally moves closer to the lead vehicle.  The total distance 
allowed in this state is varied from the desired safety distance to the desired safety distance 
plus the following variation. 
 
In addition, there are several calibration parameters that influence the observational awareness 
of vehicles in the network.  The look ahead distance controls the minimum and maximum 
distance that a vehicle will search in order to react to the actions of other vehicles in front or to 
the side of it.  The number of observed vehicles is a parameter that affects how well vehicles in 
the network can predict and react to the actions of other vehicles.   
 
The VISSIM default driver behavior parameters for the Wiedemann 99 following model can be 
seen in Figure 1.  These are preset values for the Freeway link type.   
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Figure 1: Freeway Default Driver Behavior – Following Parameters 

 

Lane Change  
The lane change parameters in VISSIM define the driver behaviors of a vehicle when making a 
necessary lane change while following a route decision.  The available calibration parameters 
account for the maximum and accepted deceleration rates for the merging and trailing vehicle.  
Driver aggressiveness while changing lanes can be controlled by the manipulation of these 
parameters. 
 
There are separate parameter sets for the merging and trailing vehicle behaviors consisting of 
three parameters that represent the maximum deceleration, accepted deceleration, and a 
reduction rate (as feet per 1 ft/s²) used to reduce the maximum deceleration with increasing 
distance from the emergency stop position.  Research into the calibration of freeway models 
using VISSIM has found that increasing the deceleration for the trailing vehicle will provide more 
throughput from a ramp and increasing the deceleration for the merging vehicle will provide 
more throughput for the mainline segment1.   
 
Additional parameters that are used to control the lane change behaviors are the minimum 
headway and a safety reduction factor.  The minimum headway is used to establish the 
allowable minimum distance to the leading vehicle that must be available for a lane change in a 
standstill condition.  The reduction factor reduces the accepted safety distance of the trailing 
vehicle during a lane change after which the original safety distance is regarded.   
 

                                                 
1 Tony Woody, 2006, Calibrating Freeway Simulation Models in VISSIM, Final Research Paper, University of 
Washington 



  VISSIM Calibration 
  Technical Memorandum 

 

June 2015    7 

The VISSIM default driver behavior parameters for lane changes can be seen in Figure 2.  
These are preset values for the Freeway link type.   
 

Figure 2: Freeway Default Driver Behavior – Lane Change Parameters 

 

Newly Defined Driver Behaviors 
To replicate the observed traffic behavior on the I-35/80 mainline, several driver behaviors were 
created for selected links.  An iterative process was undertaken to select the parameters that 
most closely represented the driving conditions as observed in the field and yielded comparable 
travel time results. 

Freeway Diverge 
The Freeway Diverge driver behavior was created to increase the aggressiveness of drivers 
diverging from the mainline to off ramp locations.  Several lane change parameters were 
modified to decrease the acceptable gap distance that a vehicle diverging from the mainline 
required before making a lane change.  Additionally, many of the following driver behaviors 
were modified to decrease the desired safety distance and increase the driver awareness of 
vehicle occupying adjacent lanes during queued conditions.   
 
The Look Ahead distances and Observed Vehicles were increased to more accurately model 
the lateral reaction distances applied to queued vehicles on the mainline.  The standstill and 
headway distances (CC0 and CC1) were reduced to allow more aggressive lane change 
behavior.  Additional modifications made to the necessary lane change parameters, minimum 
headway, safety reduction factor, and maximum deceleration rate parameters reduce the 
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acceptable gap and deceleration rates applied to vehicles choosing to make a lane change.  
These parameters can be seen in Figure 3 and Figure 4. 

Figure 3: Freeway Diverge Driver Behavior – Following Parameters 
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Figure 4: Freeway Diverge Driver Behavior – Lane Change Parameters 

 

Freeway Merge/Weave 
The Freeway Merge/Weave driver behavior was created to increase the aggressiveness of 
drivers during the weaving movements at closely spaced merge and diverge locations.  The 
changes to parameters were similar to the Freeway Diverge driver behavior previously 
mentioned, but the merging and trailing vehicle deceleration parameters were more evenly 
balanced to allow for both the merging and diverging behaviors within the same link.  
 
The minimum Look Ahead distance and Observed Vehicles were increased to more accurately 
model the lateral reaction distances applied to weaving vehicles on the mainline.  The standstill 
distance (CC0) was increased slightly to facilitate acceptable vehicle gaps for weaving 
movements.  Additional modifications made to the necessary lane change parameters, 
minimum headway, safety reduction factor, and maximum deceleration rate parameters reduce 
the acceptable gap and deceleration rates applied to vehicles choosing to make a lane change.  
These parameters can be seen in Figure 5 and Figure 6. 
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Figure 5: Freeway Merge/Weave Driver Behavior – Following Parameters 

 



  VISSIM Calibration 
  Technical Memorandum 

 

June 2015    11 

Figure 6: Freeway Merge/Weave Driver Behavior – Lane Change Parameters 

 
 
1.5 Calibration Outcomes 
 
The existing condition VISSIM models were calibrated to field conditions using travel time run 
data, general field observations and queue length observations collected by HR Green 
personnel.  The most current (2012) peak hour traffic volume data was obtained from the IDOT 
and supplemented with traffic counts conducted by HR Green personnel where necessary.  

GEH Statistic 
Using the traffic movement count data provided by the IDOT in combination with the traffic 
counts collected by HR Green, peak hour traffic volumes were identified for each intersection 
and coded into the existing condition VISSIM models following the procedures for route 
assignment and vehicle inputs.  Separate VISSIM models were created to represent the AM and 
PM peak hour traffic demands.   
 
The existing condition peak hour VISSIM models were simulated for ten runs and the generated 
output was averaged.  GEH statistical values were calculated for all intersection approach 
movements within the study area that had traffic volumes greater than 100 vph.  No GEH values 
higher than 5.0 were identified within the AM/PM peak hour existing condition models and so 
the models were considered calibrated with regards to traffic volumes. 
 
Generated output for the existing condition VISSIM models, which include the GEH statistic for 
each intersection approach movement, can be seen in Appendix A. 
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Travel Time/ Speed Comparison 
Travel time varies inversely with travel speed along a corridor.  A travel-time study provides data 
on the amount of time it takes a vehicle to traverse a section of street or highway.  This data, 
combined with the length of the section under study, provides the mean (or average) travel 
speed for that section.  Travel time information along with design speed information was used to 
calibrate the VISSIM model to the observed field conditions. 
 
Travel time runs were collected along the I-35/80 corridor on Wednesday, November 20th; 
Thursday, November 21st, 2013 and on Thursday, January 30th, 2014.  The travel time runs 
were collected for both the AM and PM peak periods in both travel directions along the I-35/80 
corridor.  The travel time runs were collected between 6:00 AM to 9:00 AM and 3:00 PM to 6:00 
PM.  Data was collected via GPS data loggers manufactured by US GlobalSat (DG-100) and 
Tru-Traffic software was used to post-process the collected travel time data. 
 
Travel time runs were collected concurrently in separate vehicles traveling in the inside (left) 
most and outside (right) most continuous through lanes along the corridor in both directions.  
The runs were completed using the average-car technique method by each driver maintaining 
pace to the extent possible with the average traffic flow in their respective lane.  The travel runs 
were conducted between the interchanges of Douglas Avenue and 86th Street.  Past these 
points, the drivers turned around switching respective lanes and continued in the opposite 
direction.  This process was repeated after reaching each endpoint until the time period for data 
collection was reached.  An average of 16 runs or 8 complete cycles were obtained for each 3 
hour period of collection.   
 
From the Tru-Traffic software, travel time averages for each of the following scenarios were 
produced for both the left lane of travel and the right lane of travel: 

 
 Eastbound/Northbound – AM Peak Period 
 Eastbound/Northbound – PM Peak Period 
 Westbound/Southbound – AM Peak Period 
 Westbound/Southbound – PM Peak Period 

 
The I-35/80 corridor was broken into segments in an effort to more easily identify trends in data.  
Segments were divided by interchange cross streets.  Speed zones along the corridor were also 
input into Tru-Traffic for data comparison and establishing base-line features.  The existing 
condition VISSIM models were similarly segmented at the interchange cross streets with speed 
decision parameters selected according to the mean speeds found in the travel time study.  The 
data output from Tru-Traffic was used for comparison with the VISSIM output. 
 
A comparison of the observed travel time run and vehicle speeds collected and the average 
travel time and vehicle speed output from the existing condition VISSIM models can be seen in 
Figure 7.  Figure 7 includes two columns (Long Term and Peak Hour) for observed travel times 
and observed vehicle speeds.  The Long Term column represents the entire AM or PM peak 
periods (6:00-9:00AM and 3:00-6:00PM) and the Peak Hour represents the identified peak hour 
(7:00-8:00AM and 5:00-6:00PM). 
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Figure 7: Travel Time Comparisons 

 
 

 
 

The ODOT publication, Protocol for VISSIM Simulation, provides criteria for calibration of travel 
times.  The calibration criteria recommends a modeled travel time within +/- 1 minute for routes 
with observed travel times of 7 minutes or less.  The route between 86th Street and Douglas 
Avenue took an average of 3 minutes to complete and therefore allowed a 1 minute range of 
error.  The existing condition VISSIM models under both the Long Term and Peak Hour time 
periods were both well within this threshold for the entire I-35/80 corridor between Douglas 
Avenue and 86th Street.  According to these criteria, the existing condition VISSIM model was 
considered calibrated with regard to travel time and vehicle speeds. 

ROUTE

VISSIM 

Average 

Travel Time 

(sec)

Long Term 

Observed 

Travel Time 

(sec)

Peak Hour 

Observed 

Travel Time 

(sec)

VISSIM

Average # of 

Vehicles

VISSIM

Average 

Vehicle Speed   

(mph)

Long Term 

Observed 

Vehicle Speed   

(mph)

Peak Hour 

Observed 

Vehicle Speed     

(mph)

NB/EB I‐35/80

Douglas to 86th (min)

Douglas to Meredith 52.36 52.50 53.50 3245 68.2 68.9 66.8

Meredith to IA 141 20.45 20.50 21.00 3492 68.2 68.2 66.6

IA 141 to 100th 50.58 50.00 51.00 2752 68.6 69.8 68.6

100th to 86th 53.40 54.00 57.00 2876 67.3 67.6 64.7

SB/WB I‐35/80

86th to Douglas (min)

86th to 100th 54.12 53.00 53.50 3606 67.7 68.7 68.0

100th to IA 141 51.52 53.00 53.50 3345 67.8 66.9 65.8

IA 141 to Meredith 21.10 21.50 22.00 3403 68.3 67.6 65.5

Meredith to Douglas 54.29 54.50 58.50 4393 65.9 66.8 62.7

67.4

Existing Condition ‐ AM Peak Hour

3.03

3.133.00 2458 65.3

68.2

67.6

2.96

3.03

2.94 2070 66.668.6

ROUTE

VISSIM

Average 

Travel Time 

(sec)

Long Term 

Observed 

Travel Time 

(sec)

Peak Hour 

Observed 

Travel Time 

(sec)

VISSIM

Average # of 

Vehicles

VISSIM

Average 

Vehicle Speed   

(mph)

Long Term 

Observed 

Vehicle Speed    

(mph)

Peak Hour 

Observed 

Vehicle Speed    

(mph)

NB/EB I‐35/80

Douglas to 86th (min)

Douglas to Meredith 55.34 54.50 55.00 4652 64.6 66.5 66.2

Meredith to IA 141 27.68 22.00 23.50 5183 50.4 64.4 61.1

IA 141 to 100th 53.06 52.00 52.50 3787 65.4 67.5 66.3

100th to 86th 55.57 54.50 53.50 4303 64.7 67.2 68.6

SB/WB I‐35/80

86th to Douglas (min)

86th to 100th 53.98 53.50 53.00 3455 67.9 68.4 68.3

100th to IA 141 51.46 53.50 53.50 3598 67.9 66.0 66.1

IA 141 to Meredith 21.14 22.00 21.50 3698 68.1 66.3 66.7

Meredith to Douglas 53.12 54.50 54.00 4108 67.3 66.8 67.0

3.05

Existing Condition ‐ PM Peak Hour

3.07

2.99 2754 67.0

65.2

67.9

3.04

3.06

3.08 2915 66.266.7

66.9



  VISSIM Calibration 
  Technical Memorandum 

 

June 2015    14 

Queue Length Observation 
Queue length observations were made at selected intersections to provide a qualitative value of 
existing vehicle queues.  The observed queue lengths and durations were noted to assist in the 
development of the VISSIM model.  The following ramp intersections were observed during the 
peak hours between 6:00 AM to 9:00 AM and 3:00 PM to 6:00 PM.   
 

 I-35/80 WB exit ramp to IA 141 
 I-35/80 EB exit loop ramp to IA 141 
 I-35/80 SB exit ramp to Douglas Avenue 

 
The existing condition VISSIM models were shown to depict similar traffic queue lengths at the 
intersection ramps without requiring the manipulation of vehicle parameters.  The existing 
condition VISSIM models were considered calibrated with regard to the observed queue length 
conditions. 
 
1.6 Summary 
 
VISSIM is a microscopic, driver behavior based simulation model used to model urban traffic 
and public transit operations.  VISSIM provides for an entire study area network analysis, 
integrating arterial and freeway operations with great flexibility of design input and calibration 
parameters that improve model operations of expected field conditions.  VISSIM was used to 
model the existing condition network including all existing roadway characteristics such as the 
number of lanes, ramp merge and diverge locations, intersection channelization and stop 
control, traffic volumes by mode, and posted speed limits.   
 
Field observations were used to determine vehicle travel times, traffic speeds, length of queues, 
and local driver behavior.  The VISSIM model output was compared to the observed network 
values.  Driver behavior parameters within VISSIM were calibrated to reflect the field 
observations collected for vehicle travel time, travel speed, and interchange ramp queue 
lengths.  The calibration criteria were adopted from the ODOT publication, Protocol for VISSIM 
Simulation, which is currently the most widely recognized resource for VISSIM model 
development and calibration procedures.  The criteria assure model accuracy and validity for 
vehicle volume inputs and turning movements, as well as travel times, vehicle speeds, and 
appropriate queue lengths.   The existing condition VISSIM model was found to be within the 
acceptable ranges for each of these calibration categories and is considered to be calibrated to 
a high degree of accuracy.   
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Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E      N‐SE       N‐W      E‐W       W‐E     W‐SE

Input Traffic Volume (veh) 305 0 265 1105 855 540

Movement Volume (veh) 304 0 252 1110 857 538

Approach Volume (veh) 3061

GEH Statistic 0.06 ‐ 0.81 0.15 0.07 0.09

Average Queue (Feet) 53 53 4 79 27 13

Max Queue (Feet) 346 346 206 460 291 274

Delay (Secs) 24.3 0.0 20.3 18.5 10.0 6.0

LOS C A C B A A

Approach Delay (Secs) 14.6

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐W     E‐NW      S‐W     S‐NW      S‐E       W‐E

Input Traffic Volume (veh) 915 65 465 0 730 980

Movement Volume (veh) 923 66 465 0 736 983

Approach Volume (veh) 3173

GEH Statistic 0.26 ‐ 0.00 ‐ 0.22 0.10

Average Queue (Feet) 35 2 73 73 73 39

Max Queue (Feet) 286 123 291 291 290 350

Delay (Secs) 12.1 2.8 21.9 0.0 15.9 12.3

LOS B A C A B B

Approach Delay (Secs) 14.3

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 30 25 5 125 345 150 175 110 60 45 405 45

Movement Volume (veh) 30 23 5 126 353 147 173 106 61 46 420 47

Approach Volume (veh) 1537

GEH Statistic ‐ ‐ ‐ 0.09 0.43 0.25 0.15 0.38 ‐ ‐ 0.74 ‐

Average Queue (Feet) 5 3 3 7 15 1 30 15 1 2 23 0

Max Queue (Feet) 69 60 60 131 165 73 218 122 52 72 185 55

Delay (Secs) 27.4 25.0 3.8 11.8 12.7 3.9 28.3 27.3 12.1 10.5 16.1 2.8

LOS C C A B B A C C B B B A

Approach Delay (Secs) 15.5

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W     E‐NE      S‐W     S‐NE      S‐E      W‐NE       W‐E      W‐S

Input Traffic Volume (veh) 10 5 5 215 605 5 10 5 40 5 395 95

Movement Volume (veh) 10 5 5 211 605 6 12 5 44 5 405 97

Approach Volume (veh) 1410

GEH Statistic ‐ ‐ ‐ 0.27 0.00 ‐ ‐ ‐ ‐ ‐ 0.50 ‐

Average Queue (Feet) 0 0 0 0 0 0 0 0 0 0 0 0

Max Queue (Feet) 0 0 0 14 6 6 0 0 0 0 47 47

Delay (Secs) 8.3 12.6 5.3 3.0 0.1 0.8 9.8 14.5 5.4 1.9 0.7 2.6

LOS A B A A A A A B A A A A

Approach Delay (Secs) 1.3

Approach LOS A

B

24.4 10.5

22.5 18.5 8.5

EastboundNorthboundWestboundSouthbound

13951110556

Douglas Avenue & SB/WB I‐35/80 Ramps
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A

Southbound Westbound

Southbound Westbound Northbound Eastbound

BB B

18.2 12.3

989 1201

C

Eastbound

11.5

Northbound

14.4

983

58 626 340 513

25.1

C B C B

Southbound Westbound Northbound Eastbound

20 822 61 507

8.6 0.8 7.0 1.1

A A A A

2012 Existing Condition ‐ AM Peak Hour

Douglas Avenue & NB/EB I‐35/80 Ramps

2012 Existing Condition ‐ AM Peak Hour

Meredith Drive & 121st Street

2012 Existing Condition ‐ AM Peak Hour

Meredith Drive & 114th Street



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      NW‐E      NW‐S      NW‐W       E‐S      E‐W     E‐NW      S‐W     S‐NW      S‐E      W‐NW       W‐E      W‐S

Input Traffic Volume (veh) 15 5 5 195 805 40 15 10 40 10 390 45

Movement Volume (veh) 15 5 4 193 805 37 14 10 41 10 401 47

Approach Volume (veh) 1582

GEH Statistic ‐ ‐ ‐ 0.14 0.00 ‐ ‐ ‐ ‐ ‐ 0.55 ‐

Average Queue (Feet) 0 0 0 0 0 0 0 0 0 0 0 0

Max Queue (Feet) 11 11 11 5 0 0 0 0 0 0 0 0

Delay (Secs) 12.1 11.4 7.2 2.8 0.3 0.7 8.8 12.2 5.7 3.1 0.2 0.9

LOS B B A A A A A B A A A A

Approach Delay (Secs) 1.1

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 60 535 605 55 350 80 85 365 10 155 175 115

Movement Volume (veh) 60 540 601 54 350 80 85 377 12 159 184 115

Approach Volume (veh) 2617

GEH Statistic ‐ 0.22 0.16 ‐ 0.00 ‐ ‐ 0.62 ‐ 0.32 0.67 0.00

Average Queue (Feet) 4 265 171 6 52 5 6 21 0 23 27 3

Max Queue (Feet) 92 1046 912 94 240 131 122 171 70 190 195 121

Delay (Secs) 18.6 42.9 34.9 21.1 34.3 25.2 17.6 15.3 10.6 25.9 27.6 16.0

LOS B D C C C C B B B C C B

Approach Delay (Secs) 30.1

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       W‐N       W‐E       W‐S       N‐E      N‐S      N‐W      E‐S      E‐W      E‐N       S‐W       S‐N      S‐E

Input Traffic Volume (veh) 60 1120 135 15 10 65 65 515 20 80 10 65

Movement Volume (veh) 59 1114 133 15 11 66 67 527 19 79 10 68

Approach Volume (veh) 2168

GEH Statistic ‐ 0.18 0.17 ‐ ‐ ‐ ‐ 0.53 ‐ ‐ ‐ ‐

Average Queue (Feet) 2 40 1 2 3 1 3 18 0 10 4 0

Max Queue (Feet) 75 454 81 41 50 71 79 191 28 127 93 27

Delay (Secs) 9.8 10.2 4.2 34.5 42.9 5.2 13.3 9.4 1.7 40.3 46.0 11.7

LOS A B A C D A B A A D D B

Approach Delay (Secs) 11.1

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation     NW‐NE     NW‐SE     NE‐SE    NE‐NW    SE‐NW    SE‐NE

Input Traffic Volume (veh) 490 1250 65 670 420 240

Movement Volume (veh) 485 1247 63 675 431 241

Approach Volume (veh) 3142

GEH Statistic 0.23 0.08 ‐ 0.19 0.53 0.06

Average Queue (Feet) 23 19 52 11 13 5

Max Queue (Feet) 394 377 281 180 178 198

Delay (Secs) 12.5 6.1 34.1 15.1 9.4 7.6

LOS B A C B A A

Approach Delay (Secs) 10.2

Approach LOS B

8.8

1732 738 672

1306 92

A A

7.9 16.7

Southbound Westbound Northbound Eastbound

24

Southbound Westbound Northbound Eastbound

A

613 157

A B A C

A B A

1035 65 458

11.1 0.8 7.4

Southbound Westbound Northbound Eastbound

D

1201 484 474 458

37.7 31.3 15.6 24.1

Southbound Westbound Northbound Eastbound
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C B C

2012 Existing Condition ‐ AM Peak Hour
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0.3

B
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NW Urbandale Drive (IA 141) & NB/EB I‐35/80 Ramps



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      N‐SE      E‐SE      E‐N     SE‐N

Input Traffic Volume (veh) 1155 585 200 1030

Movement Volume (veh) 1155 581 199 1046

Approach Volume (veh) 2981

GEH Statistic 0.00 0.17 0.07 0.50

Average Queue (Feet) 35 58 13 25

Max Queue (Feet) 427 287 190 251

Delay (Secs) 9.6 20.7 10.2 9.6

LOS A C B A

Approach Delay (Secs) 11.8

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐N      S‐N      S‐E

Input Traffic Volume (veh) 10 1110 120

Movement Volume (veh) 10 1128 117

Approach Volume (veh) 1255

GEH Statistic ‐ 0.54 0.28

Average Queue (Feet) 0 0 0

Max Queue (Feet) 0 30 30

Delay (Secs) 4.9 0.5 0.9

LOS A A A

Approach Delay (Secs) 0.6

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 115 2010 40 330 110 25 130 815 175 25 145 345

Movement Volume (veh) 113 2017 41 339 111 24 132 828 177 25 146 346

Approach Volume (veh) 4299

GEH Statistic 0.19 0.16 ‐ 0.49 0.10 ‐ 0.17 0.45 0.15 ‐ 0.08 0.05

Average Queue (Feet) 35 164 0 106 19 0 42 53 53 4 40 4

Max Queue (Feet) 192 769 49 479 168 45 244 335 335 73 260 162

Delay (Secs) 50.7 24.6 3.5 47.3 29.5 3.8 48.9 19.1 4.6 29.7 45.1 25.3

LOS D C A D C A D B A C D C

Approach Delay (Secs) 26.5

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 40 285 25 15 15 20 20 155 30 5 5 5

Movement Volume (veh) 43 285 23 14 16 22 20 162 30 5 6 6

Approach Volume (veh) 632

GEH Statistic ‐ 0.00 ‐ ‐ ‐ ‐ ‐ 0.56 ‐ ‐ ‐ ‐

Average Queue (Feet) 0 1 0 2 1 0 0 1 0 0 1 0

Max Queue (Feet) 29 85 0 48 51 0 33 64 0 27 33 0

Delay (Secs) 1.4 1.6 1.0 20.4 20.5 4.0 1.9 1.7 1.1 22.2 22.6 5.1

LOS A A A C C A A A A C C A

Approach Delay (Secs) 3.0

Approach LOS A
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C
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Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S      S‐N     S‐NE       W‐N      W‐NE      W‐S

Input Traffic Volume (veh) 765 480 430 540 0 70

Movement Volume (veh) 768 473 442 533 0 67

Approach Volume (veh) 2283

GEH Statistic 0.11 0.32 0.57 0.30 ‐ ‐

Average Queue (Feet) 16 10 3 57 57 1

Max Queue (Feet) 199 135 134 268 268 75

Delay (Secs) 7.4 6.8 4.7 30.4 0.0 6.6

LOS A A A C A A

Approach Delay (Secs) 12.1

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S      N‐SW       E‐S     E‐SW      E‐N      S‐N

Input Traffic Volume (veh) 765 395 260 0 515 910

Movement Volume (veh) 764 405 268 0 526 901

Approach Volume (veh) 2864

GEH Statistic 0.04 0.50 0.49 ‐ 0.48 0.30

Average Queue (Feet) 21 3 29 29 56 28

Max Queue (Feet) 224 163 162 162 455 331

Delay (Secs) 9.0 5.4 26.4 0.0 19.0 10.4

LOS A A C A B B

Approach Delay (Secs) 12.4

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       E‐S      E‐N      S‐N      S‐E

Input Traffic Volume (veh) 45 305 45 30 150 30

Movement Volume (veh) 45 303 48 34 155 33

Approach Volume (veh) 618

GEH Statistic ‐ 0.11 ‐ ‐ 0.40 ‐

Average Queue (Feet) 0 0 0 0 0 0

Max Queue (Feet) 0 0 0 0 0 0

Delay (Secs) 1.4 0.3 8.1 5.6 0.3 0.6

LOS A A A A A A

Approach Delay (Secs) 1.3

Approach LOS A

7.8 21.5

Southbound Westbound Northbound Eastbound

10.4

NW 86th Street & SB/WB I‐35/80 Ramps

1169 794 901

A C B
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7.4 5.8 27.7

A A C
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0.4 7.1 0.4

A A A

2012 Existing Condition ‐ AM Peak Hour
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100th Street & Northpark Drive



ROUTE

VISSIM 

Average Travel 

Time (sec)

Long Term 

Observed Travel 

Time (sec)

Peak Hour 

Observed Travel 

Time (sec)

VISSIM

Average # of 

Vehicles

VISSIM

Average Vehicle 

Speed           

(mph)

Long Term 

Observed 

Vehicle Speed    

(mph)

Peak Hour 

Observed Vehicle 

Speed             

(mph)

NB/EB I‐35/80

Douglas to 86th (min)
Douglas to Meredith 52.36 52.50 53.50 3245 68.2 68.9 66.8

Meredith to IA 141 20.45 20.50 21.00 3492 68.2 68.2 66.6

IA 141 to 100th 50.58 50.00 51.00 2752 68.6 69.8 68.6

100th to 86th 53.40 54.00 57.00 2876 67.3 67.6 64.7

SB/WB I‐35/80

86th to Douglas (min)
86th to 100th 54.12 53.00 53.50 3606 67.7 68.7 68.0

100th to IA 141 51.52 53.00 53.50 3345 67.8 66.9 65.8

IA 141 to Meredith 21.10 21.50 22.00 3403 68.3 67.6 65.5

Meredith to Douglas 54.29 54.50 58.50 4393 65.9 66.8 62.7

3.133.00 2458 65.3

68.2

67.6

2.96

3.03

2.94 2070 66.668.6

67.4

3.03

Existing Condition ‐ AM Peak Hour



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E      N‐SE       N‐W      E‐W       W‐E     W‐SE

Input Traffic Volume (veh) 85 0 275 1175 775 565

Movement Volume (veh) 81 0 264 1177 786 562

Approach Volume (veh) 2870

GEH Statistic ‐ ‐ 0.67 0.06 0.39 0.13

Average Queue (Feet) 29 29 1 16 10 7

Max Queue (Feet) 258 258 119 345 217 248

Delay (Secs) 38.5 0.0 14.8 5.1 4.4 4.0

LOS D A B A A A

Approach Delay (Secs) 6.5

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐W     E‐NW      S‐W     S‐NW      S‐E       W‐E

Input Traffic Volume (veh) 1545 340 510 0 300 630

Movement Volume (veh) 1559 339 499 0 292 637

Approach Volume (veh) 3326

GEH Statistic 0.36 0.05 0.49 ‐ 0.46 0.28

Average Queue (Feet) 69 20 103 103 102 12

Max Queue (Feet) 601 438 335 335 335 208

Delay (Secs) 9.6 6.6 46.7 0.0 15.4 6.0

LOS A A D A B A

Approach Delay (Secs) 14.7

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 130 80 30 60 410 40 55 20 150 5 440 175

Movement Volume (veh) 134 82 32 60 410 40 56 20 151 4 457 173

Approach Volume (veh) 1619

GEH Statistic 0.35 ‐ ‐ ‐ 0.00 ‐ ‐ ‐ 0.08 ‐ 0.80 0.15

Average Queue (Feet) 23 10 10 4 19 0 10 5 1 0 29 0

Max Queue (Feet) 188 96 96 85 169 41 112 126 55 19 197 74

Delay (Secs) 28.1 25.0 5.1 13.5 13.5 2.6 30.6 27.0 7.0 11.7 18.2 3.7

LOS C C A B B A C C A B B A

Approach Delay (Secs) 15.3

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W     E‐NE      S‐W     S‐NE      S‐E      W‐NE       W‐E      W‐S

Input Traffic Volume (veh) 15 5 10 40 415 10 85 5 165 5 700 15

Movement Volume (veh) 16 6 10 38 411 9 86 5 168 5 720 18

Approach Volume (veh) 1492

GEH Statistic ‐ ‐ ‐ ‐ 0.20 ‐ ‐ ‐ 0.23 ‐ 0.75 ‐

Average Queue (Feet) 0 0 0 0 0 0 0 0 0 0 0 0

Max Queue (Feet) 0 0 0 0 0 0 6 6 23 0 2 2

Delay (Secs) 7.6 10.8 5.3 3.3 0.1 0.5 11.1 12.4 8.9 1.2 0.3 1.0

LOS A B A A A A B B A A A A

Approach Delay (Secs) 2.1

Approach LOS A
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Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      NW‐E      NW‐S      NW‐W       E‐S      E‐W     E‐NW      S‐W     S‐NW      S‐E      W‐NW       W‐E      W‐S

Input Traffic Volume (veh) 70 15 10 25 430 15 25 40 95 5 865 10

Movement Volume (veh) 63 14 9 25 424 16 27 42 93 6 885 11

Approach Volume (veh) 1615

GEH Statistic ‐ ‐ ‐ ‐ 0.29 ‐ ‐ ‐ ‐ ‐ 0.68 ‐

Average Queue (Feet) 0 0 0 0 0 0 0 0 0 0 0 0

Max Queue (Feet) 33 33 33 0 0 0 0 30 30 0 0 0

Delay (Secs) 10.2 12.9 7.0 4.9 0.1 0.5 10.4 15.4 9.5 1.5 0.3 0.6

LOS B B A A A A B C A A A A

Approach Delay (Secs) 2.0

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 125 350 165 35 205 110 100 730 55 445 450 135

Movement Volume (veh) 124 347 156 35 206 109 103 736 57 455 453 137

Approach Volume (veh) 2918

GEH Statistic 0.09 0.16 0.71 ‐ 0.07 0.10 0.30 0.22 ‐ 0.47 0.14 0.17

Average Queue (Feet) 15 43 4 4 38 2 10 78 24 87 47 15

Max Queue (Feet) 172 289 155 74 225 117 121 377 275 482 285 211

Delay (Secs) 23.6 24.8 18.1 21.8 36.0 22.6 19.0 27.5 23.9 29.9 23.1 17.8

LOS C C B C D C B C C C C B

Approach Delay (Secs) 25.7

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       W‐N       W‐E       W‐S       N‐E      N‐S      N‐W      E‐S      E‐W      E‐N       S‐W       S‐N      S‐E

Input Traffic Volume (veh) 175 480 45 120 25 190 85 1115 85 70 10 40

Movement Volume (veh) 175 467 45 118 25 193 83 1138 87 70 9 42

Approach Volume (veh) 2452

GEH Statistic 0.00 0.60 ‐ 0.18 ‐ 0.22 ‐ 0.69 ‐ ‐ ‐ ‐

Average Queue (Feet) 10 15 0 21 8 7 3 64 1 13 5 0

Max Queue (Feet) 169 222 49 119 82 148 88 609 71 116 101 17

Delay (Secs) 16.3 9.6 2.5 45.0 53.0 13.9 8.9 13.5 5.1 51.3 58.8 11.1

LOS B A A D D B A B A D E B

Approach Delay (Secs) 15.5

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation     NW‐NE     NW‐SE     NE‐SE    NE‐NW    SE‐NW    SE‐NE

Input Traffic Volume (veh) 400 580 120 1375 675 700

Movement Volume (veh) 392 577 109 1281 685 703

Approach Volume (veh) 3747

GEH Statistic 0.40 0.12 1.03 2.58 0.38 0.11

Average Queue (Feet) 43 20 687 685 74 81

Max Queue (Feet) 386 260 1694 1692 616 749

Delay (Secs) 22.3 10.7 48.6 38.9 27.8 20.9

LOS C B D D C C

Approach Delay (Secs) 27.7

Approach LOS C

24.3

969 1390 1388

687 336

A B

15.4 39.7

Southbound Westbound Northbound Eastbound

86

Southbound Westbound Northbound Eastbound

A

1308 121

B C B D

B D C

465 162 902

10.3 0.4 11.2

Southbound Westbound Northbound Eastbound

C

627 350 896 1045

22.9 30.4 26.3 25.4

Southbound Westbound Northbound Eastbound

10.8 27.7 12.6 37.9

C C C

2012 Existing Condition ‐ PM Peak Hour

NW Urbandale Drive (IA 141) & Meredith Drive 

0.3

B

Meredith Drive & 112th Street

2012 Existing Condition ‐ PM Peak Hour

2012 Existing Condition ‐ PM Peak Hour

NW Urbandale Drive (IA 141) & Plum Drive 

2012 Existing Condition ‐ PM Peak Hour

NW Urbandale Drive (IA 141) & NB/EB I‐35/80 Ramps



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      N‐SE      E‐SE      E‐N     SE‐N

Input Traffic Volume (veh) 760 220 335 1955

Movement Volume (veh) 750 221 321 1870

Approach Volume (veh) 3162

GEH Statistic 0.36 0.07 0.77 1.94

Average Queue (Feet) 10 66 9 28

Max Queue (Feet) 243 226 129 399

Delay (Secs) 4.6 45.7 19.3 6.6

LOS A D B A

Approach Delay (Secs) 10.1

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐N      S‐N      S‐E

Input Traffic Volume (veh) 5 2225 65

Movement Volume (veh) 5 2125 63

Approach Volume (veh) 2193

GEH Statistic ‐ 2.14 ‐

Average Queue (Feet) 0 1 1

Max Queue (Feet) 0 142 142

Delay (Secs) 6.2 0.8 1.2

LOS A A A

Approach Delay (Secs) 0.8

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 125 935 20 320 115 105 115 1780 335 55 150 260

Movement Volume (veh) 126 931 22 317 111 102 111 1690 320 57 150 257

Approach Volume (veh) 4194

GEH Statistic 0.09 0.13 ‐ 0.17 0.38 0.29 0.38 2.16 0.83 ‐ 0.00 0.19

Average Queue (Feet) 45 35 0 604 35 0 34 156 156 9 43 0

Max Queue (Feet) 207 226 29 1360 190 79 204 840 840 112 279 15

Delay (Secs) 57.2 15.7 3.0 127.2 66.8 21.9 48.5 19.5 7.0 29.8 46.2 7.9

LOS E B A F E C D B A C D A

Approach Delay (Secs) 29.4

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 55 175 45 30 35 40 20 300 30 60 60 35

Movement Volume (veh) 56 178 45 30 37 40 19 302 31 57 66 32

Approach Volume (veh) 893

GEH Statistic ‐ 0.23 ‐ ‐ ‐ ‐ ‐ 0.12 ‐ ‐ ‐ ‐

Average Queue (Feet) 1 3 0 4 5 0 0 5 0 7 8 0

Max Queue (Feet) 58 117 4 69 64 0 31 106 0 98 92 8

Delay (Secs) 3.5 4.2 1.7 22.7 27.6 4.0 3.8 4.6 2.2 23.2 25.8 9.2

LOS A A A C C A A A A C C A

Approach Delay (Secs) 8.7

Approach LOS A

23.0

C

1870

4.6 30.1 6.6

A C A

Southbound Westbound Northbound

F B C

19.120.3 94.3

3.7 17.4 4.3 21.4

A B A C

Southbound Westbound Northbound Eastbound

279 107 352 155

Southbound Westbound Northbound Eastbound

NW Urbandale Drive (IA 141) & SB/WB I‐35/80 Ramps

2012 Existing Condition ‐ PM Peak Hour

750 542

NW Urbandale Drive (IA 141) & SE 41st Street

2012 Existing Condition ‐ PM Peak Hour

NW Urbandale Drive (IA 141) &  SE 37th Street

2012 Existing Condition ‐ PM Peak Hour

Eastbound

Southbound Westbound Northbound Eastbound

5 2188

2012 Existing Condition ‐ PM Peak Hour

100th Street & Plum Drive

6.2 0.8

1079 530 2121 464

A A



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S      S‐N     S‐NE       W‐N      W‐NE      W‐S

Input Traffic Volume (veh) 1095 635 425 435 0 170

Movement Volume (veh) 1077 630 439 424 0 162

Approach Volume (veh) 2732

GEH Statistic 0.55 0.20 0.67 0.53 ‐ 0.62

Average Queue (Feet) 22 11 3 52 52 5

Max Queue (Feet) 284 157 141 228 228 127

Delay (Secs) 7.5 5.9 4.4 33.2 0.0 9.8

LOS A A A C A A

Approach Delay (Secs) 10.8

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S      N‐SW       E‐S     E‐SW      E‐N      S‐N

Input Traffic Volume (veh) 865 545 460 500 935

Movement Volume (veh) 873 552 435 0 472 920

Approach Volume (veh) 3252

GEH Statistic 0.27 0.30 1.18 ‐ 1.27 0.49

Average Queue (Feet) 24 6 52 52 42 29

Max Queue (Feet) 252 192 238 238 358 349

Delay (Secs) 9.3 7.4 31.3 0.0 16.5 10.1

LOS A A C A B B

Approach Delay (Secs) 13.2

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       E‐S      E‐N      S‐N      S‐E

Input Traffic Volume (veh) 60 215 60 40 360 40

Movement Volume (veh) 58 213 63 43 360 40

Approach Volume (veh) 777

GEH Statistic ‐ 0.14 ‐ ‐ 0.00 ‐

Average Queue (Feet) 0 0 0 0 0 0

Max Queue (Feet) 0 0 0 0 0 0

Delay (Secs) 3.5 0.7 9.0 7.2 0.6 0.7

LOS A A A A A A

Approach Delay (Secs) 1.9

Approach LOS A

8.6 23.6

Southbound Westbound Northbound Eastbound

10.1

NW 86th Street & SB/WB I‐35/80 Ramps

1425 907 920

A C B

Southbound Westbound Northbound Eastbound

Southbound Westbound Northbound Eastbound

7.5 5.3 26.7

A A C

1077 1069 586

271 106 400

1.3 8.3 0.6

A A A

2012 Existing Condition ‐ PM Peak Hour

2012 Existing Condition ‐ PM Peak Hour

NW 86th Street & NB/EB I‐35/80 Ramps

2012 Existing Condition ‐ PM Peak Hour

100th Street & Northpark Drive



ROUTE

VISSIM

Average Travel 

Time (sec)

Long Term 

Observed Travel 

Time (sec)

Peak Hour 

Observed Travel 

Time (sec)

VISSIM

Average # of 

Vehicles

VISSIM

Average Vehicle 

Speed           

(mph)

Long Term 

Observed Vehicle 

Speed            

(mph)

Peak Hour 

Observed Vehicle 

Speed            

(mph)

NB/EB I‐35/80

Douglas to 86th (min)
Douglas to Meredith 55.34 54.50 55.00 4652 64.6 66.5 66.2

Meredith to IA 141 27.68 22.00 23.50 5183 50.4 64.4 61.1

IA 141 to 100th 53.06 52.00 52.50 3787 65.4 67.5 66.3

100th to 86th 55.57 54.50 53.50 4303 64.7 67.2 68.6

SB/WB I‐35/80

86th to Douglas (min)
86th to 100th 53.98 53.50 53.00 3455 67.9 68.4 68.3

100th to IA 141 51.46 53.50 53.50 3598 67.9 66.0 66.1

IA 141 to Meredith 21.14 22.00 21.50 3698 68.1 66.3 66.7

Meredith to Douglas 53.12 54.50 54.00 4108 67.3 66.8 67.0

66.266.7

66.93.05

Existing Condition ‐ PM Peak Hour

3.07

2.99 2754 67.0

65.2

67.9

3.04

3.06

3.08 2915
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1.1 Introduction 
 
a. Purpose of the Technical Memorandum 

This technical memorandum is intended to describe the methodology used for the selection 
of the preferred alternative for the interchange at I-35/I-80 and NW 100th Street.  A number 
of alternatives were investigated mostly following the existing alignment over I-35/I-80.  
Traffic operations, constructability and environmental impacts were the criteria considered 
when evaluating alternatives.  This document will discuss the performance achieved by 
each alternative based on a set of criteria.  Safety is another important criteria and the 
alternatives presented in this memo are considered to have equivalent safety performance.  
The overall discussion on safety is presented within the IJR document. 
 
The elements evaluated and used for the selection are those that help achieve the purpose 
and need for this project.  The preferred alternative selected through this process was later 
evaluated in the context of the I-35/I-80/IA 141 Interchange Justification Report.  As part of 
that study, other refinements may be introduced to the preferred alternative.  However, the 
overall footprint for the proposed NW 100th Street interchange remained relatively constant.   
 

1.2 Alternative Development 
The proposed alternatives for the NW 100th Street interchange were developed considering 
the existing constraints at this location.  A t-intersection is located approximately 1,080 feet 
from the I-35/I-80 centerline along NW 100th Street at Northpark Drive.  To the south, a four-
legged intersection is located approximately 940 feet from the I-35/I-80 centerline at Plum 
Drive.  The preferred interchange design needs to locate the ramp terminal intersections 
within the available space between the two existing intersections to create optimal 
intersection spacing providing for a functional interchange while also considering access 
control along the NW 100th Street corridor.   
 
Additionally, a channelized outflow ditch runs parallel to I-35/I-80 west of NW 100th Street.  
This ditch crosses NW 100th Street via a box culvert where it joins North Walnut Creek.  The 
box culvert is located approximately 350 feet north of the I-35/I-80 centerline along NW 100th 
Street.  North Walnut Creek then traverses south and east crossing I-35/I-80 approximately 
675 feet east of the NW 100th Street bridge centerline.   
 
The replacement of the NW 100th Street Bridge over I-35/I-80 has been identified as part of 
the capital improvement program for the City of Urbandale in 2016.  Bike and pedestrian 
facilities are expected to be provided along the new bridge structure.  The accommodation 
of pedestrian access provides another constraint to consider when evaluating the available 
options for types of ramps and intersection geometry.   
 
Additionally, the bridge is being designed as a two-span bridge with 165 foot spans.  These 
spans are being used to provide the necessary horizontal clearance underneath the bridge 
to provide for the future expansion of the I-35/I-80 corridor to include a fourth lane in each 
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direction and possible collector-distributor roadways should they become necessary in the 
future.  The total length of the bridge is another factor to be considered when evaluating 
interchange types at this location.  
 
In general all alternatives provide four access points to I-35/I-80 through diagonal ramps.  
An exit and entering diagonal ramp is provided in both the EB and WB directions providing 
all directions of access to the Interstate.  The interchange ramp terminal intersections are 
expected to be signalized.  All alternatives provide single lane ramps with additional auxiliary 
lanes near the intersection to accommodate turning movements.  The NW 100th Street 
interchange alternatives analyzed are described below and shown schematically in Exhibit 
1. 
 
a. Conventional Diamond Interchange (DI) 

The conventional DI provides approximately 1,100 feet between ramp terminal 
intersections.  The I-35/I-80 westbound exit ramp intersection would be located just north 
of North Walnut Creek and approximately 525 feet south of the intersection of Northpark 
Drive.  The I-35/I-80 eastbound exit ramp intersection would be located approximately 
400 feet north of the intersection at Plum Drive. 
 

b. Compressed Diamond Interchange (CDI) 
This alternative provides 700 feet between the ramp terminal intersections.  The I-35/I-
80 westbound exit ramp terminal would be located approximately 725 feet south of 
Northpark Drive while the eastbound exit ramp terminal would be located approximately 
600 feet north of Plum Drive.   
 

c. Tight Diamond Interchange (TDI) 
The TDI would provide approximately 500 feet of separation between the two 
intersections at the ramp terminals.  The I-35/I-80 westbound ramp terminal would be 
located approximately 825 feet south of the Northpark Drive intersection while the I-
35/80 eastbound exit ramp intersection would be located approximately 700 feet north of 
the intersection at Plum Drive intersection. 
 

d. Single Point Urban Interchange (SPUI) 
The SPUI would provide the greatest distance between the proposed and existing 
intersections.  The single point intersection would be located approximately 940 feet 
north of the Plum Drive intersection and 1,080 feet south of the intersection at Northpark 
Drive. 
 

e. Diverging Diamond Interchange (DDI) 
The DDI would provide ramp terminal intersection spacing of approximately 700 feet.  
The I-35/I-80 westbound ramp terminal intersection would located approximately 825 
feet south of the Northpark Drive intersection while the eastbound ramp terminal 
intersection would be approximately 600 feet north of the Plum Drive intersection. 
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f. Avoidance Alternative (AA)  
Finally, a creek avoidance alternative was created to minimize the potential impacts to 
North Walnut Creek by shifting the westbound ramp terminal south.  With the 
compressed diamond and diverging diamond alternatives, the westbound ramp terminal 
intersection alignment intersected NW 100th Street at the location of the existing box 
culvert connecting the drainage ditch to North Walnut Creek.  In addition, the westbound 
exit ramp alignment coincided with a significant length of North Walnut Creek as it 
traverses southeast from NW 100th Street toward I-35/I-80.  The I-35/I-80 westbound 
ramp terminal intersection is located approximately 825’ south of the existing Northpark 
Drive intersection while the eastbound ramp terminal intersection is approximately 600’ 
north of the existing Plum Drive intersection. 
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1.3 SCREENING CRITERIA 
 

The alternative screening process evaluated the performance of each design based on the 
following criteria: 
 

 Conceptual Geometry Review 
 Traffic operations 
 Right-of-Way and Environmental Considerations 
 Access Control 
 Constructability  

 
The first criteria considered the impact a new access at this location would have on traffic 
operations along the interstate system and the local street network.  This criterion was 
analyzed using the level-of-service achieved by each alternative in the design year 2040.  
The relative short distance to adjacent interchanges warranted the analysis of the weave 
sections between NW 100th Street and NW 86th Street to the east and IA 141 to the west.  
The addition of one (in the case of the SPUI) or two signalized intersections will impact 
traffic operations along NW 100th Street.  The corridor was analyzed and its performance 
compared between alternatives. 
 
The environmental considerations of the alternatives evaluation was considered to have a 
high priority due to the presence of environmentally sensitive areas along the creek.  
Elements including water resources, wetlands, right-of-way, noise, and others were 
considered and evaluated.  Since the preferred configuration would be a variation of a 
diamond interchange, the impacts across alternatives would focus mainly on ROW impacts 
and impacts to North Walnut Creek. 
 
The Iowa DOT’s “Iowa Primary Highway Access Management Policy” states when an 
interchange is constructed on a primary road, the department shall acquire access rights 
along the public road or street intersecting the primary road.  The following are the minimum 
distances where access rights shall be acquired along the intersecting public road or street; 
in each case, the greater distance shall prevail. 

 600 feet from the point of ramp bifurcation in a rural or fringe area. 
 300 feet desired, 150 minimum, from the point of ramp bifurcation in a 

built-up area. 
 150 feet from the beginning of a deceleration lane or taper. 
 100 feet from the beginning or end of a median. 

While not a rural area, the vicinity surrounding the NW 100th Street crossing of I-35/I-80 is 
also not a built-up area.  For this reason, the 600 feet access restriction is desirable for 
potential interchange alternatives. 
 
The constructability review of the alternatives focused on the interchange configuration’s 
ability to provide a functional interchange configuration given the required bridge length 
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including the need for retaining walls and the ramp terminal proximity to the bridge.  In order 
to avoid or minimize impacts to North Walnut Creek it is likely that the alignment of the I-
35/I-80 westbound exit ramp and the intersection with NW 100th Street would need to be 
closer to I-35/I-80 mainline.  This requires the use of retaining walls. 
 

1.4 ALTERNATIVE SCREENING PROCESS 
 

a. Conceptual Geometry Review 
The conceptual geometry of all the alternatives is anticipated to satisfy current Iowa DOT 
design criteria.  There are no design exceptions anticipated for the alternatives. 
 

 DI CDI TDI SPUI DDI AA 
Meets Current Design Criteria? Yes Yes Yes Yes Yes Yes 

Design Exceptions Needed? No No No No No No 
 

b. Traffic Operations 
The methodology described in the 2010 edition of the Highway Capacity Manual (HCM 
2010) was used to conduct capacity analysis of ramp junctions, weaving sections, basic 
freeway sections, and signalized intersections.  Traffic forecasts for the design year 
2040 were used in the analysis.  The 2010 edition of the Highway Capacity Software, 
based on the HCM 2010 methodologies, was used to analyze freeway sections.  The 
analysis of signalized intersections was conducted using Synchro, Version 8. 
 
The analysis results using HCS 2010 indicate that operations along the I-35/I-80 
mainline would achieve the same LOS for all alternatives.  No differentiation across 
alternatives could be identified in reference to the location where interchange ramps 
would be connecting with I-35/I-80.  In this case all basic freeway, weaving and ramp 
junction analysis would yield the same results.   
 
The signalized intersections at Plum Drive and at Northpark Drive would both operate at 
LOS A and LOS B during the AM and PM peak periods, respectively.  These results are 
consistent through all alternatives evaluated.  This indicates that the location and type of 
operations at the ramp terminals intersections would have minimal impact on adjacent 
locations. 
 
Traffic operations at the ramp terminal intersections provide a better performance 
indicator to compare alternatives.  Table 1 presents the signalized intersection capacity 
analysis results from Synchro, Version 8.  It should be noted that these results should be 
considered preliminary given the specific requirements for signal operations at some of 
the alternative designs.  Alternatives carried forward for additional analysis would be 
evaluated more in-depth with additional simulation tools.  
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Table 1: Signalized Intersection Capacity Analysis Results 
(Design Alternatives Year 2040) 

Design Alternative 

I-35/80 WB Exit 
Ramp (signalized) 

I-35/80 EB Exit 
Ramp (signalized) 

AM Peak PM Peak AM Peak PM Peak 

Traditional Diamond (DI) B C B B 

Compressed Diamond (CDI) B C A B 

Tight Diamond (TDI) B C B B 

Single Point Urban Interchange 
(SPUI) B C - - 

Diverging Diamond (DDI) A B A A 

Avoidance Alternative (AA) B C A B 

 
Overall, all the alternatives satisfy the LOS C mobility goal for the ramp terminal 
intersections. 
 
The Synchro, Version 8, analysis indicates that the DDI would provide the optimal traffic 
operations performance.  The signalized intersections would operate at LOS A for both 
peak periods with the exception of the I-35/I-80 WB exit ramp that would operate at LOS 
B during the PM peak.   
 
The SPUI would achieve adequate traffic operations with LOS B and LOS C for the AM 
and PM peak periods respectively.  These results are marginally below the LOS that 
would be achieved with the DDI.   
 
The TDI and DI alternatives would achieve comparable results with LOS B/LOS C at the 
westbound exit ramp for the AM and PM peak periods respectively.  The eastbound exit 
ramp would achieve LOS B for both peak periods.  The CDI would provide reasonable 
results with LOS B and LOS C on the WB exit ramp for AM and PM peak periods, 
respectively.  The eastbound exit ramp would achieve LOS A for the AM peak and LOS 
B for the PM peak. 
 

 DI CDI TDI SPUI DDI AA 
Achieves LOS C or better at ramp terminals Yes Yes Yes Yes Yes Yes

Achieves LOS D or better at adjacent intersections Yes Yes Yes Yes Yes Yes
 

c. Right-of-Way and Environmental Considerations 
The needs for additional right-of-way and possible impacts to North Walnut Creek have 
been evaluated for each alternative using a low, medium, high scale for comparison. 
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The conventional diamond interchange alternative, having ramp spacing of 1,100 feet, 
requires the greatest amount of additional right-of-way.  To accommodate the larger 
interchange footprint of this alternative, right-of-way would need to be purchased in all 
four quadrants of the interchange. 
 
The compressed diamond, diverging diamond, and avoidance alternative all have right-
of-way needs in the medium category.  In general, the existing right-of-way lines run 
parallel to I-35/I-80 and also to NW 100th Street creating right-angles where the two 
intersect.  These three alternatives would likely require a sliver of right-of-way in all four 
quadrants near where the ramp terminals intersect NW 100th Street. 
 
The tight diamond and single-point alternatives require the least amount of additional 
right-of-way. 
 
For the evaluation of potential impacts to North Walnut Creek, alternatives requiring 
stream realignment have been graded as having high impacts.  The alignment of the 
westbound exit ramp for the compressed diamond and diverging diamond alternatives 
fall on top of a significant portion of the existing stream alignment in the northeast 
quadrant of the interchange.  This would likely require stream realignment for these two 
alternatives. 
 
The tight diamond, single-point, and avoidance alternatives will all require box culverts 
where the westbound exit ramp crosses the existing stream alignment.  Additionally, 
retaining walls are likely needed in areas where the ramps are aligned parallel and in 
close proximity to the existing stream.  These alternatives have been assigned the 
medium impact grading. 
 
The westbound exit ramp alignment for the conventional diamond alternative falls to the 
north of the existing stream alignment.  This alternative has been assigned the low 
impact grading. 
 

 DI CDI TDI SPUI DDI AA 
Need for additional  

right-of-way High Medium Low Low Medium Medium

Possible stream impacts Low High Medium Medium High Medium
   

d. Access Control 
The Iowa DOT’s “Iowa Primary Highway Access Management Policy” states when an 
interchange is constructed on a primary road, the department shall acquire access rights 
along the public road or street intersecting the primary road.  The following are the minimum 
distances where access rights shall be acquired along the intersecting public road or street; 
in each case, the greater distance shall prevail. 

 600 feet from the point of ramp bifurcation in a rural or fringe area. 
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 300 feet desired, 150 minimum, from the point of ramp bifurcation in a 
built-up area. 

 150 feet from the beginning of a deceleration lane or taper. 
 100 feet from the beginning or end of a median. 

While not a rural area, the vicinity surrounding the NW 100th Street crossing of I-35/I-80 
is also not a built-up area.  For this reason, the 600 feet access restriction is desirable 
for potential interchange alternatives. 
 
The conventional diamond interchange alternative is the only alternative that would not 
meet the 600 feet access control requirement given the location of the existing NW 100th 
Street intersections with Northpark Drive and Plum Drive. 
 

 DI CDI TDI SPUI DDI AA 
600’ Access Control attainable No Yes Yes Yes Yes Yes 

 
e. Constructability 
Given the Iowa DOT’s desire to replace the existing NW 100th Street bridge with a 
structure that provides the necessary horizontal clearances beneath it to allow future 
expansion of the I-35/I-80 corridor, a bridge length of 335 feet has been established.  
The proposed bridge will be a two-span bridge with 165 foot spans.  This length provides 
the flexibility to either add additional mainline through lanes to I-35/I-80 or create a 
collector distributor road system in the area.  However, this bridge length does not lend 
itself to certain types of interchange configurations.  Specifically, the single-point urban 
interchange form typically requires a much larger bridge structure to accommodate the 
opposing left-turn movements from the ramps.  This generally results in a bridge which is 
approximately equal in length and width.  With the bridge length in this case being 
established at 335 feet, the single-point interchange is essentially stretched creating a 
very large, inefficient and expensive intersection. 
 

 DI CDI TDI SPUI DDI AA 
Alternative conducive to 335’ bridge length Yes Yes Yes No Yes Yes
 
 

1.5 Summary 
 

The screening criteria are summarized in the table below.  Of the interchange alternatives 
evaluated, the tight diamond interchange and the avoidance alternative satisfied the criteria 
better than the other alternatives.  Between the tight diamond alternative and the avoidance 
alternative, the avoidance alternative provides better overall intersection spacing along NW 
100th Street.  For this reason, the avoidance alternative has been selected as the desired 
interchange form for evaluation within the Interchange Justification Report. 
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Screening Criteria 
Alternative 

DI CDI TDI SPUI DDI AA 
Geometry Review 

Meets Current Design Criteria? Yes Yes Yes Yes Yes Yes 
Design Exceptions Needed? No No No No No No 

Traffic Operations 
Achieves LOS C or better at 
ramp terminals Yes Yes Yes Yes Yes Yes 

Achieves LOS D or better at 
adjacent intersections Yes Yes Yes Yes Yes Yes 

Right-of-Way and Environmental Considerations 
Need for additional 
right-of-way High Medium Low Low Medium Medium

Possible stream impacts Low High Medium Medium High Medium
Access Control 

600’ Access Control attainable No Yes Yes Yes Yes Yes 
Constructability Review 

Alternative conducive to 335’ 
bridge length Yes Yes Yes No Yes Yes 
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1. INTRODUCTION 
 
a. Purpose of Technical Memorandum 
The following technical memorandum documents the alternative screening process used to 
determine the range of interchange configurations for Interstate 35/80 and Iowa Route 141 
(I-35/I-80/IA141) that addresses the purpose and need for this project.  This document 
provides a description of the alternatives developed for the interchange justification study 
and the criteria for which the various alternatives were analyzed, ranked and selected.  The 
process included the evaluation of traffic operations, mobility, safety, right-of-way impacts, 
and preliminary opinions of probable cost.  
 
The decision on which interchange alternative best meets the goals of capacity and safety 
improvements will also be weighed against the design’s capability to minimize 
environmental impacts, limit right-of-way (ROW) impacts, and alleviate congestion by 
accommodating existing and future traffic volume levels according to Iowa DOT standards. 
 
b. Alternative Development 
The alternatives assumed the implementation of an interchange at I-35/I-80 and NW 100th 
Street.  NW 100th Street currently provides a grade separated crossing of the I-35/I-80 
corridor without interchange access.  A new interchange facility at this location is currently 
part of the long range transportation plan for this area.  A new access at NW 100th Street, 
due to its proximity to the study interchange, would help alleviate congestion in the area 
while providing additional access to the rapidly growing cities of Urbandale, Johnston,  and 
Grimes.  The synergy between the two facilities demands for a coordinated effort when 
determining the most efficient configuration at both locations.   

The common feature of all alternatives is the addition of a northbound I-35/I-80 flyover ramp 
between I-35/I-80 and IA 141 that removes the predominant northbound traffic movement 
from the interchange, relieving issues associated with traffic operations capacity and safety 
concerns inherent with the existing loop ramp within a horizontal mainline curve as 
discussed in Existing Conditions Technical Memorandum #1.  Traffic capacity analysis with 
future 2040 traffic projections indicate the flyover ramp needs to provide two lanes of traffic 
to accommodate basic traffic carrying capacity.  Due to the constrained site conditions with 
the existing Meredith Drive bridge and adjacent developed property, the design speed of the 
flyover ramp is 40 mph. 

The following section describes each alternative’s proposed configuration.  Figures 1 
through 5, at the end of the alternative descriptions, show the general geometric layout of 
the alternatives. 

i) Alternative 1 
This alternative consists of the addition of the fly-over ramp for the movement from I-
35/80 northbound to IA 141 northbound.  The existing loop ramps on the northwest 
and southeast quadrants along with the IA 141 southbound directional ramp to I-35/I-
80 southbound would remain at their existing locations under Alternative 1.  The two 
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signalized intersections would be maintained along IA 141 at the I-35/I-80 
southbound ramp and at the I-35/I-80 northbound ramp terminals. 
 
This alternative would also consider the addition of a full diamond interchange at I-
35/I-80 and NW 100th Street.  For purposes of this technical memorandum, the 
interchange at NW 100th Street was assumed to be a diamond interchange 
configuration.  See the NW 100th Street Interchange Alternative Screening Technical 
Memorandum for more information about the interchange alternatives being 
evaluated at the NW 100th Street location.  The proposed interchange configuration 
would include four directional ramps on each quadrant and two signalized 
intersections at the ramp terminals.  The ramps located west of the interchange 
would create a weaving section along I-35/I-80 between IA 141 and NW 100th Street 
in both directions.  A weaving section along I-35/I-80 would also be created between 
the proposed interchange at NW 100th Street and the existing interchange at NW 
86th Street.  Auxiliary lanes along I-35/I-80 are included in the alternative between 
the NW 100th Street interchange and the adjacent interchanges in either direction. 
  

ii) Alternative 2  
Alternative 2 includes the addition of the flyover ramp described in Alternative 1 for 
the I-35/I-80 northbound to IA 141 northbound movement.  The loop ramps at the 
interchange of I-35/I-80 and IA 141 that provide access from I-35/I-80 northbound to 
IA 141 and from IA 141 northbound to I-35/I-80 southbound would be removed.  All 
other existing ramps would be maintained at this location under Alternative 2.  The 
access modifications introduced with the removal of the loop ramps would be 
addressed with the addition of one entering and one exiting ramp south of Meredith 
Drive.  The entering ramp would provide access from Meredith Drive to I-35/I-80 in 
the southbound direction while the exiting ramp would provide access from I-35/I-80 
northbound to Meredith Drive.  The local roadway network would provide connectivity 
between the proposed Meredith Drive ramps and the existing IA 141 interchange.  
Both interchange ramp terminals intersections at Meredith Drive are expected to be 
signalized locations. 
 
The proposed access at NW 100th Street would be a full diamond interchange with 
the same characteristics as presented in Alternative 1. 
 
This alternative seeks to address the geometric and safety concerns associated with 
the existing loop ramps within the horizontal mainline curve as discussed in the 
Existing Conditions Technical Memorandum #1.   
 

iii) Alternative 3 
Alternative 3 begins with Alternative 2 as a base design and adds the realignment 
and extension of Plum Drive connecting to the intersection of Meredith Drive and the 
I-35/I-80 northbound exit ramp.  The extension of Plum Drive would be grade 
separated over IA 141/Urbandale Drive and parallel to the I-35/I-80 mainline.  The 
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intersection between Plum Drive and NW 100th Street would remain at its present 
location.  A connection is included between the proposed new Plum Drive alignment 
and the existing Plum Drive/NW Urbandale Drive intersection. 
 
This alternative would require the entering ramp from IA 141 to northbound I-35/I-80 
to be relocated closer to the I-35/I-80 mainline lanes.  This alternative would maintain 
the merge and diverge areas along I-35/I-80 for the exiting and entering ramp to and 
from IA 141 respectively, approximately at the same distance as other alternatives. 

This alternative is intended to improve the local connectivity between the Meredith 
Drive ramps and the IA 141 and NW 100th Street interchanges.     

iv)  Alternative 4 
The proposed configuration for Alternative 4 begins with Alternative 2 as a base 
design and adds a two-way frontage road parallel to the I-35/I-80 mainline and Plum 
Drive.  This facility would be grade separated from IA 141/NW Urbandale Drive and 
would connect with Meredith Drive on the southern end, and with NW 100th Street on 
the eastern end.  The frontage road would provide circulation in both 
northbound/eastbound and southbound/westbound directions.  At Meredith Drive, the 
Frontage Road would be aligned with the I-35/I-80 northbound exit ramp and at NW 
100th Street it would be aligned with the I-35/I-80 northbound entrance ramp. 
 
Similar to Alternative 2 and 3, the proposed access at Meredith Drive would include 
an entrance ramp to southbound I-35/I-80 and an exit ramp from northbound I-35/I-
80.  It is expected that both interchange ramp terminal intersections would be 
signalized. 
 
The proposed configuration at NW 100th Street would include an eastbound 
entrance ramp to I-35/I-80 and westbound exit ramp from I-35/I-80.  Access ramps 
would not be provided west of the interchange.  The two interchange ramp terminals 
are expected to be signalized. 
 
The two-way Frontage Road would connect with Plum Drive via two new access 
roadways providing local access to IA 141/NW Urbandale Drive.  Plum Drive would 
remain at its existing location connecting IA 141/NW Urbandale Drive and NW 100th 
Street.   
 

v) Alternative 5 
Alternative 5 begins with Alternative 2 as a base design and adds a pair of one-way 
Collector-Distributor (C-D) roads on each side of the I-35/I-80 mainline lanes 
between Meredith Drive and NW 100th Street.  The C-D road in the 
northbound/eastbound direction would be grade separated from IA 141/NW 
Urbandale Drive and in the westbound/southbound direction would be grade 
separated from IA 141 and from the IA 141 southbound entrance ramp to I-35/I-80. 
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In the northbound/eastbound direction, the two-lane C-D road connects Meredith 
Drive and the I-35/I-80 northbound/eastbound mainline lanes.  A single lane entrance 
ramp from IA 141/NW Urbandale Drive provides a connection to the eastbound C-D-
road.   The C-D road then continues east with an exit ramp to NW 100th Street before 
merging back into I-35/I-80 mainline prior to the entrance ramp from NW 100th Street.   
 
The westbound C-D road provides similar connectivity in the southbound/westbound 
direction.  This two lane facility diverges from I-35/I-80 mainline just west of the 
proposed westbound exit to NW 100th Street.  The entrance from NW 100th Street is 
connected to the C-D road, rather than mainline.  The C-D road continues west with 
an exit ramp to IA 141/NW Urbandale Drive.  The C-D road then continues parallel to 
the I-35/I-80 corridor with grade separations of the IA 141 corridor and the 
southbound entrance ramp from IA 141 to I-35/I-80.  The C-D road then connects to 
Meredith Drive opposite the proposed southbound entrance ramp.   
 
Under this alternative Plum Drive would remain at its existing location connecting IA 
141/NW Urbandale Drive and NW 100th Street.  No direct connection would be 
provided between Plum Drive and the EB C-D road.  
 
This alternative provides direct connectivity between the Meredith Drive ramps, IA 
141, and the NW 100th Street interchange making the three Interstate access points 
function directly together and removes local traffic from the mainline through the 
congested IA 141 interchange area. 
 
Exhibits of the five alternatives are shown on the following pages. 
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c. Screening Criteria 

Five major categories were used to evaluate and rank the performance of each 
alternative.  Each criterion was evaluated using specific elements that would help rank 
each alternative’s performance.  Results were summarized in a table format to compare 
across alternatives.  The following were used as the main performance criteria: 
 

 Traffic Operations 
 Mobility 
 Safety  
 Right-of-Way 
 Estimate of Probable Cost 

 
The traffic operations performance evaluation included the analysis of the interstate 
system and the local surface street network.  The evaluation of the interstate system 
focused on the analysis of merge, diverge, weave and basic freeway sections.  The 
analysis was conducted using the 2010 edition of the Highway Capacity Software (HCS 
2010).  The main criteria used for the performance evaluation was the weighted average 
density along the mainline.  The weighted average of the I-35I-/80 mainline in the 
northbound/eastbound and the southbound/westbound directions were developed from 
segment lengths and density results.  The surface street network was evaluated using 
intersection capacity analysis along the major corridors.  The average delay at each 
intersection was determined using Synchro, Version 8, software.  The weighted average 
delay composed of total intersection delay and total number of entering vehicles for all 
intersections for each alternative was estimated and used as a performance measure. 
 
Mobility includes the ability for motorists to navigate the system efficiently in order to 
reach their destinations.  The evaluation of mobility included the comparison of travel 
times required to navigate between different Origin-Destination (O-D) pairs as well the 
additional time required to re-enter the interstate mainline facility from a previous exit 
movement. 
 
The National Cooperative Highway Research Program Report 687 (NCHRP 687) 
“Guidelines for Ramp and Interchange Spacing” was used to evaluate the safety 
performance of each alternative.  In Chapter 5: Spacing Guidance, the report provides 
guidelines to evaluate the relative safety performance, on a planning level, based on 
ramp spacing.  This chapter also provides a planning/preliminary design tool to conduct 
a safety assessment based on data provided for each segment between ramps.  The 
total number of predicted crashes was summarized and compared across alternatives. 
 
The right-of-way impacts for each alternative were estimated based on the geometric 
layout of the alternative and the available right-of-way CAD files provided by the Iowa 
DOT and the City of Urbandale.  The area outside the existing right-of-way needed by 
each alternative was quantified.   
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Finally, an estimate of probable construction cost was developed for each alternative.   
 
The alternative screening process matrix shown at the end of this technical 
memorandum in Exhibit 6 presents the summary of all the performance measures for 
each criterion.  The following section describes the process used to evaluate each 
criterion and how the performance measures were used to determine the merits of each 
alternative based on the ability to fulfill the purpose and need of the project. 

 

2. ALTERNATIVE SCREENING PROCESS 
a. Conceptual Geometry Review 
The proposed features shown in each of the alternatives have been developed conceptually 
to follow Iowa DOT Design Criteria with one exception inherent to all alternatives.  The 
proposed northbound flyover ramp from northbound I-35/I-80 to northbound IA 141 will 
require a design exception for horizontal stopping sight distance.  Due to the visual 
obstruction of the inside bridge rail, sight distance for the 40 mph design speed is not 
achieved. 
 
While the new proposed features of the alternatives are consistent with current design 
standards, not all of the alternatives correct existing features which do not meet current 
design criteria.  The existing entrance and exit loop ramps at the I-35/I-80/IA 141 
interchange remain in place as part of Alternative 1.  The Existing Conditions Review 
Technical Memorandum noted that the northbound exit loop ramp is located both along a 
horizontal curve and the backside of a vertical curve and does not meet the necessary 
decision sight distance required by AASHTO 2004.  While the proposed northbound flyover 
ramp is expected to greatly reduce the amount of traffic using the existing northbound exit 
loop, the exit loop ramp is still planned to remain in place as part of Alternative 1 meaning 
that the visual conspicuity of the diverge location will remain an issue. 
 
As discussed previously, Alternatives 2 through 5 depict many common features including 
the northbound flyover ramp, the removal of the existing loop ramps at the I-35/I-80/IA 141 
interchange which are replaced with ramps at Meredith Drive, and a new interchange at NW 
100th Street.  The primary difference between Alternatives 2 through 5 is found in the 
variations of local connectivity provided by each alternative.  Alternative 2 is considered the 
base alternative which utilizes the local roadway network to connect the Meredith Drive 
ramps to the IA 141 ramps for full interstate access.  Alternatives 3 through 5 each add a 
variation on local connectivity to Alternative 2 such as the Plum Drive realignment in 
Alternative 3, the two-way frontage road concept in Alternative 4, and the separated C-D 
road concept in Alternative 5.  In this manner, Alternative 2 could be considered an initial 
build phase of Alternative 3, 4, or 5, provided Alternative 2 could be proven to have 
independent utility for significant project life duration. 
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b. Traffic Operations 
Alternatives were evaluated based on the performance of traffic operations along the 
interstate and surface street network systems.  Capacity analysis was used to evaluate 
freeway and intersection operations during the AM and PM peak periods.  The resulting 
densities along the interstate mainline and level-of-service (LOS) were used as performance 
parameters.  The mainline sections evaluated include basic freeway segments, ramp 
junctions, and weaving sections.  Intersection delay and LOS were used as performance 
indicators for traffic operations along the surface street network.  Results of the high-level 
HCS and Synchro analysis of the five alternatives along with the No Build scenario are 
shown in Exhibit 7 at the end of this technical memorandum.   
 
Mainline Results 
Density results for the varying segments were plotted with a line graph between Hickman 
Road and Merle Hay Road for the alternatives.  The density results were calculated using 
Highway Capacity Software (2010) which provides Highway Capacity Manual (HCM) 
compliant results.  It should be noted that the various types of segments 
(basic/merge/diverge/weave) do not share the same HCM LOS threshold values and 
therefore LOS letter values were not represented on the graphs, only the density value 
calculated for each particular segment.  The line graphs allow for visual review of the density 
results and provide relative relationships between the alternatives at different longitudinal 
locations along the mainline corridor.  The line graphs were plotted for both the AM and PM 
peak periods and were provided by each direction, northbound/eastbound and 
southbound/westbound.   
 
Below are points of interest from the review of each direction/time of day scenario with 
respect to the build alternatives; 
 

 Northbound/Eastbound – AM Peak Hour 
o During the AM peak hour, the northbound/eastbound traffic volume is not the 

dominant peak hour travel direction, and therefore do not provide a prominent 
differentiation between the alternatives. 

o Between Douglas Avenue and Meredith Drive, an increase in density is 
observed for Alternatives 2-5.  The increase in delay is associated with the 
alternative specific diverge to Meredith Drive.   

o Between NW 100th Street and NW 86th Street, an increase in density is 
observed for Alternative 5.  The increase in delay is associated with the 
alternative specific merge from the C-D roadway. 

 
 Northbound/Eastbound – PM Peak Hour 

o Due to the dominant travel volumes in the northbound/eastbound direction, 
noticeable differentiations between the alternatives occur. 

o Alternative 1 has noticeable high levels of density in the areas between 
Douglas Avenue and Meredith Drive as well as between Iowa Highway 141 
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and NW 100th Street.  The high density areas are associated with weaving 
segments adjacent to the entrance/exit ramps to Iowa Highway 141. 

o Between NW 100th Street and NW 86th Street, noticeable high density areas 
are observed with respect to Alternatives 3 and 4.  The high density areas 
associated with the weaving segments and are a result from the increased 
entering traffic volumes from the NW 100th Street interchange. 

o Between Meredith Drive and NW 86th Street, Alternative 5 provides typically 
lower density values.  The lower density values are a result of reduced traffic 
volumes on the mainline facility due to the presence of the C-D roadway.  

o Alternatives 2 and 5 have relatively stable density values throughout the 
corridor and lack location specific spikes in density values.   

 
 Southbound/Westbound – AM Peak Hour 

o Alternative 1 has a noticeable relative high level of density in the area 
between Douglas Avenue and Meredith Drive.  The high density area is 
associated with merging/diverge traffic volumes utilizing the No Build lane 
configuration between the southbound Iowa Highway 141 entrance ramp and 
the Douglas Avenue exit ramp. 

o Alternative 1 has a noticeable relative low level of density in the area adjacent 
to the Iowa Highway 141 crossroad.  The low density area is associated with 
the relative low traffic volumes utilizing the loop ramp entrance from NW 
Urbandale Drive. 

o Relative high levels of density are observed between NW 86th Street and 
Merle Hay Road for all of the alternatives.   

o Between Meredith Drive and NW 86th Street, Alternative 5 provides typically 
lower density values.  The lower density values are a result of reduced traffic 
volumes on the mainline facility due to the presence of the C-D roadway.  

o Alternatives 2 and 5 provide relatively stable density values throughout the 
corridor and lack location specific spikes in density values.   
 

 Southbound/Westbound – PM Peak Hour 
o Alternative 1 has a noticeable relative high level of density in the area 

between Douglas Avenue and Meredith Drive.  The high density area is 
associated with merging/diverge traffic volumes utilizing the No Build lane 
configuration between the southbound Iowa Highway 141 entrance ramp and 
the Douglas Avenue exit ramp. 

o Alternative 1 has a noticeable relative low level of density in the area adjacent 
to the Iowa Highway 141 crossroad.  The low density area is associated with 
the relative low traffic volumes utilizing the loop ramp entrance from NW 
Urbandale Drive. 

o Relative high levels of density are observed between NW 86th Street and 
Merle Hay Road for all of the alternatives.   
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o Between Meredith Drive and NW 86th Street, Alternative 5 provides typically 
lower density values.  The lower density values are a result of reduced traffic 
volumes on the mainline facility due to the presence of the C-D roadway.  

o Alternatives 2 and 5 provide relatively stable density values throughout the 
corridor and lack location specific spikes in density values.   

 
Local Street Network 
Intersection delay results for the study intersections along Meredith Drive and Iowa Highway 
141/NW Urbandale Drive were plotted with a line graph for the alternatives.  The delay 
results were calculated using Synchro (Version 8) which provides Highway Capacity Manual 
(HCM) compliant results.  It should be noted that the various types of intersection control 
(Stop control/Signalized) do not share the same HCM LOS threshold values and therefore 
LOS letter values were not represented on the graphs, only the delay value calculated for 
each particular intersection.  The line graphs allow for visual review of the delay results and 
provide relative relationships between the alternatives at different longitudinal locations 
along the local streets.  The line graphs were plotted for both the AM and PM peak periods 
and were provided for Meredith Drive and Iowa Highway 141/NW Urbandale Drive.   
 
Below are points of interest from the review of each time of day scenario with respect to the 
build alternatives; 
 

 Meredith Drive – AM Peak Hour 
o All alternatives resulted in noticeably high delay values at the intersections of 

114th Street and 112th Street.  The high delay values are the result of the Stop 
control condition with the delay of the side street being the controlling value of 
delay for the entire intersection.    

o Alternatives 3 and 4 result in relatively high values of delay at the northbound 
I-35/80 terminal intersection.  The high delay values are the result of the 
increased traffic volumes utilizing the Plum Drive realignment (Alternative 3) 
and two-way frontage road (Alternative 4) connections.   

o Alternatives 3 and 4 result in relatively low values of delay at the southbound 
I-35/80 terminal intersection.  The low delay values are the result of the 
alternative associated traffic signal synchronization timing pattern along the 
corridor.   

o Alternative 2 provides relatively stable delay values at the northbound and 
southbound I-35/80 terminal intersections. 
 

 Meredith Drive – PM Peak Hour 
o All alternatives resulted in noticeably high delay values at the intersections of 

114th Street and 112th Street.  The high delay values are the result of the Stop 
control condition with the delay of the side street being the controlling value of 
delay for the entire intersection.    

o Alternatives 3 through 5 result in relatively high values of delay at the 
northbound I-35/80 terminal intersection.  The high delay values are the result 
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of the increased traffic volumes utilizing the Plum Drive realignment 
(Alternative 3), two-way frontage road (Alternative 4), C-D road (Alternative 5) 
connections.   

o Alternatives 3 through 5 results in relatively low values of delay at the 
southbound I-35/80 terminal intersection.  The low delay values are the result 
of the alternative associated traffic signal synchronization timing pattern along 
the corridor.   

o Alternative 2 provides relatively stable delay values at the northbound and 
southbound I-35/80 terminal intersections. 
 

 Iowa Highway 141/NW Urbandale Drive – AM Peak Hour 
o All alternatives provide relatively similar delay values throughout the Iowa 

Highway 141/NW Urbandale Drive corridor. Of the alternatives, Alternative1 
generally results in the highest levels of delay throughout the corridor. 

 
 Iowa Highway 141/NW Urbandale Drive – PM Peak Hour 

o All alternatives provide relatively similar delay values throughout the Iowa 
Highway 141/NW Urbandale Drive corridor. Of the alternatives, Alternative1 
generally results in the highest levels of delay throughout the corridor. 

 
Weighted Average Analysis 

While density and LOS measures of effectiveness (MOEs) were used to evaluate individual 
mainline sections along I-35/I-80, the overall weighted average density was calculated for 
the mainline and was used as the performance indicator for each alternative.  The weighted 
average density was estimated for each peak period in the NB/EB and SB/WB directions.  
The length of a specific section was used as the weighting factor for that section’s density.  
The weighted densities for all sections were aggregated and then divided by the total length 
of the corridor.   
 
A similar methodology was used for the intersection delay throughout the local street 
network.  The average delay at each intersection was calculated using Synchro, Version 8, 
and the weighted average delay for each alternative was calculated.  The weighting factor 
used was the total number of vehicles entering the intersection.  The intersections 
composing the weighted average delay included the study intersections along the study 
corridors of Highway 141/NW Urbandale Drive, Meredith Drive, 100th Street, 86th Street and 
Douglas Avenue.  The weighted average delay for the local street network for each specific 
alternative was estimated aggregating the weighted delay for all intersections and dividing 
this value by the total number of entering vehicles at all intersections.  The weighted 
average delay for each alternative during the AM and PM peak periods was estimated and 
utilized as an additional traffic operations performance parameter when comparing 
alternatives. 
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The six parameters, four for the freeway system and two for the surface street network 
system, were the basis to compare and rank alternatives for their traffic operations 
performance were calculated for each alternative.  The traffic operations performances of 
the five alternatives are close when the overall results are compared.  The difference 
between maximum and minimum values for the average density along the freeway is 
approximately 3.14 (pc/mi/ln).  For the surface street network, the difference between the 
maximum and minimum average delay values is approximately 7.84 sec/vehicle. 
 
Table 1 below provides the weighted averages for density along the mainline facility 
segmented by direction and time of day as well as the weighted averages for delay at the 
study intersections along the study corridors segmented by time of day for the alternatives. 

Table 1: Alternatives Traffic Operations Summary 

MOE Alternative 
1 

Alternative 
2 

Alternative 
3 

Alternative 
4 

Alternative 
5 

Mainline 
(Weighted 
Avg. 
Density) 

     

AM NB/EB 
Direction 

25.5 24.2 24.0 24.4 22.7 

PM NB/EB 
Direction 

38.1 34.5 33.9 32.5 30.4 

AM 
SB/WB 

Direction 

30.8 31.3 31.1 31.5 29.0 

PM 
SB/WB 

Direction 

30.9 31.3 31.1 31.6 30.7 

Local 
Network 
(Weighted 
Avg. 
Delay) 

     

AM Peak 
Period 

60.0 48.1 54.8 47.2 48.1 

PM Peak 
Period 

45.3 41.5 45.4 45.8 45.5 

 
In general, the alternative that provides the best performance along the mainline facility is 
Alternative 5 for all directions in both peak periods.  With regards to the local street network, 
Alternative 4 provides superior performance in the AM peak period and Alternative 2 
provides superior performance in the PM peak period. 

 

  



    Alternatives Screening 
    Technical Memorandum 

 

June 2015    18 

c. Mobility  
This parameter refers to the average time and number of decisions it would take a user 
to navigate through the system.  Two travel time components were evaluated for this 
criterion; first, the travel time between pre-defined origin-destination (O-D) pairs and the 
second was the time a user needs, after exiting the interstate system and entering the 
local network, to turnaround and find its way to re-enter the interstate system.   
 
For the first travel time component, the following four points were used as termini points 
for the O-D pairs.   

 Point A:  Along I-35/I-80 at Meredith Drive Gore Point 
 Point B:  Along I-35/I-80 at EB 86th Street Gore Point 
 Point C:  Intersection of Highway 141 and 37th Street 
 Point D:  Intersection of NW Urbandale Drive and Plum Drive 

 
The O-D routes used for travel were based on the geometric characteristics of each 
specific alternative.  The overall travel time was estimated considering the following 
parameters: 
 

 Distance between O-D pairs 
 Posted speed limit 
 Number and type of intersections 

 
The first travel time component, trip travel time, was estimated using the distance and 
posted speed limit between the O-D pairs.  A total of twelve (12) O-D pairs were 
evaluated using the termini location previously listed.  The distance between the origin 
and destination and the route speed limit were used to estimate travel time.  The number 
and type of intersections along each route were noted and also accounted for travel time 
estimation.  For each unsignalized and signalized intersection an additional 10 seconds 
and 25 seconds, respectively, of delay were added to the overall travel time.  The 
aggregate of both components would result in a total “system” travel time value that was 
used to compare across alternatives.  The system travel time for all O-D pairs, in 
minutes, is presented in Table 2. 
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Table 2: Total System Travel Time/Decision Points Estimation 

Alternative In-Route 
Travel Time 
(minutes) 

Total Intersection 
Delay (seconds) 

Total Travel 
Time 

(minutes) 

Route 
Turning 

Decisions 

Alternative 1 23.40 300 28.40 11 

Alternative 2 24.40 375 30.65 13 

Alternative 3 24.46 375 30.71 13 

Alternative 4 23.98 345 29.73 15 

Alternative 5 24.33 375 30.58 15 

 
From Table 2, the total system travel time including all 12 O-D pairs is relatively similar 
between alternatives.  Alternative 1 possesses the lowest total system travel time at 
28.40 minutes and Alternative 3 possesses the highest total system travel time at 30.71 
seconds.   
 
In addition, the number of times a user needs to turn at an intersection was reviewed for 
each individual O-D pair.  The number of route turning decisions, defined as number of 
left-turns and right-turns, were estimated and accounted for when rating the performance 
of a particular alternative.  While this step would not add travel time to the O-D pairs 
evaluated, it would represent an additional level of complexity where users would have 
to make a decision.  The number of turns calculated for each alternative was calculated 
at the O-D system level and is included in Table 2.  Alternative 1 has the lowest number 
of system turning decisions required with Alternatives 4 and 5 requiring the highest 
number of system turning decisions. 
 
The second component which relates to users exiting and re-entering the interstate 
system was estimated in the same manner.  The route to re-enter the interstate was 
selected based on the shortest path.  In the northbound/eastbound direction the re-entry 
time was based upon vehicles exiting I-35/I-80 at Meredith Drive and re-entering as 
efficiently as possible downstream along the mainline I-35/I-80 facility.  In the 
southbound/westbound direction the re-entry time was based upon vehicles exiting I-
35/I-80 at prior to Highway 141/NW Urbandale Drive and re-entering as efficiently as 
possible downstream along the mainline I-35/I-80 facility.  Table 3 contains the 
additional travel time/decisions points required by a motorists to re-enter the mainline 
facility for each alternative. 
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Table 3: Additional Travel Time/Decisions Points Required due to Re-Entry 

Alternative NB/EB 
Direction 

Additional 
Travel Time 
(minutes) 

SB/WB 
Direction 

Additional 
Travel Time 
(minutes) 

NB/EB Direction 

Additional Route 

Turning 
Decisions 

SB/WB 
Direction 

Additional 
Route 

Turning 
Decisions 

Alternative 1 3.58 4.54 5 5 

Alternative 2 3.60 4.94 3 3 

Alternative 3 2.57 4.88 2 3 

Alternative 4 2.66 4.88 0 3 

Alternative 5 0.81 0.92 0 0 

 
From Table 3, Alternative 5 possesses the lowest amount of additional time required to 
re-enter the mainline interstate facility.  In both the northbound/eastbound and 
southbound/westbound directions, the additional amount of time required is under one 
minute.  When compared to other alternatives, Alternative 5’s unambiguous difference in 
additional travel time required is the result of the inclusion of the C/D road connectors. 
 
With respect to additional turning decision required, Alternative 5 has the lowest number 
of additional turning decisions required (zero turning decisions) and Alternative 1 has the 
highest number of additional turning decisions required (five turning decisions). 

d. Safety 
In addition to traffic operations, safety was considered a key element when evaluating 
and comparing the alternatives.  This process relied on the comparison of four elements 
that could have an impact on the safety of the corridor.  The safety elements on which 
each alternative’s safety performance was evaluated were the following: 
 

 Number of crashes predicted  
 Number of entrance/exit ramps 
 Presence of loop ramps 
 local guide signage needs 

 
While the number of predicted crashes could be used as the sole parameter considered 
for the safety assessment, other elements would provide other exposure to risk not 
considered when predicting crashes.  The number of conflict points road users would 
have to negotiate throughout the corridor is directly related, amongst other elements, to 
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the number of entrance/exit ramps.  The number of entrance/exit ramps in each direction 
along the study area was compiled and accounted for as a parameter of safety 
performance.  Also, loop ramps, which, under high traffic volumes, could be inefficient 
and create additional conflicts between ramp and mainline traffic, were also considered 
as safety performance indicators.  Lastly, the need by certain alternatives for a 
wayfinding signing system may add an additional level of complexity for users to 
navigate through this section of interstate.  The data available for each of the four 
elements was reviewed and summarized. 
 
The National Cooperative Highway Research Program (NCHRP) Report 687 provides 
recommendations for interchange and ramp spacing based on design, operations, 
safety, and signing considerations.  Chapter 5, Spacing Guidelines, provides tools to 
estimate the relative impact on safety due to ramp spacing. 
 
There is a planning level tool and a planning/preliminary design level quantitative tool 
presented in this chapter.  The planning level tool estimates the percent increase or 
decrease of the relative crash risk based on ramp spacing.  The tool defines the base 
ramp spacing at 1,600 feet for the pair of entering-exiting ramps and 1,400 feet for 
consecutive entering ramps from which, the number of crashes changes inversely 
proportional to the change in ramp spacing.  The distance between ramps and percent 
change in crash risk will vary if the two ramps are entering ramps or if one is entering 
and the other is exiting ramps as presented in Table 4. 

Table 4: Relative Crash Risk due to Ramp Spacing 

Increase in Crashes Ramp Spacing (Entering-
Exiting) 

Ramp Spacing (Entering-
Entering) 

10% more 1,200 – 1,600 1,000 – 1,400 
10% – 25% more 900 – 1,200 800 – 1,100 
more than 25% < 900 < 800 

10% less 1,600 – 2,600 1,400 – 2,200 
no change > 2,600 > 2,200 

 

The report also provides a planning/preliminary design level quantitative tool that can be 
used as preliminary design data becomes available.  This tool can be utilized to predict 
the number of crashes per year expected, of all types and severities, for a section of 
freeway between too consecutive ramps.  This methodology is generally used when 
more detailed information is available for the location of the new facility.  The formula to 
determine the number of expected crashes per year is the following: 
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9.7 10 . . . . 450
0.23  

 
Where: 
 
 	 	 	  
 	 	 	  
 	 	 	 	 	 	  
 	 	 	 	 	 	 	  
 	 	 	 	 	 	 	  
 	 	 	 	 	 	 1	 , 0	 	  
 	 	 	 	 	 	 	 	 	

 
For the case of consecutive entering ramps the following formula should be used: 
 

5.0 10 . . . . 420
 

 
Where 
 
 	 	 	  
 	 	 	  
 	 	 	 	 	 	  
 	 	 	 	1	 	 	 	 	  
 	 	 	 	2	 	 	 	  
 	 	 	 	 	 	 	 	 	

The traffic forecast provided the average daily traffic along ramps and freeway sections for each 
alternative.  The preliminary design for each alternative was used to determine the length of the 
freeway segment and ramp spacing.  The segments evaluated along I-35/I-80 were the 
following: 

 
 I-35/I-80 NB/EB Direction 

o Douglas Avenue to Meredith Drive 
o Meredith Drive to IA 141 
o NW Urbandale Drive to NW 100th Street 
o NW 100th Street to 86th Street 

 
 I-35/I-80 SB/WB Direction 

o 86th Street to NW 100th Street 
o NW 100th Street to NW Urbandale Drive 
o IA 141 to Meredith Drive 
o Meredith Drive to Douglas Avenue 
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In general, alternatives with a higher number of access ramps and higher traffic volumes 
would result in a higher number of predicted crashes.  While the previous statement is 
true, the data shows that as fewer access points are provided, traffic would shift within 
the study area to access the system at alternate locations.  Those locations, due to the 
increase in traffic volumes, will likely experience a proportional increase in crashes.  
Table 5 presents the number of access ramps and predicted number of crashes per 
year for each alternative: 

Table 5: Predicted Number of Total Crashes per Year by Alternative 

Alternative 
Total 

Number of 
Ramps 

Total 
Number of 
Predicted 
Crashes 

Alternative 1 11 218 

Alternative 2 11 282 

Alternative 3 11 269 

Alternative 4 10 231 

Alternative 5 10 242 
 
Amongst the alternatives, Alternative 1 is shown to have the lowest number of predicted 
crashes per year with 218 through a total of 11 access ramps.  Alternative 2 presents the 
highest number of predicted crashes with 282 with the same number of ramps.  The 
average number of crashes per ramp for all five  alternatives is approximately 23 
crashes per year.  The difference between the alternatives with the highest and lowest 
number of predicted crashes is 64. 
 
The total number of entering and exiting ramps was also considered when evaluating 
safety performance.  As the total number of ramps increases, the number of conflict 
points that users have to navigate throughout the corridor increases.  Of the alternatives, 
Alternative 4 and Alternative 5, with 10 ramps each, have the lowest number of ramps.  
The alternatives with the highest number of ramps would be Alternative 1, Alternative 2, 
and Alternative 3 with 11 ramps each.  It should be noted that Alternative 1 still has the 
presence of loop ramps, which are considered to affect not only traffic operations but 
also could potentially present a safety concern. 
 
The number and complexity of travel decisions users need to undertake while navigating 
throughout the corridor were evaluated among the alternatives.  Those alternatives that 
provide indirect access to streets within the local network would need to provide 
additional information to users.  The local guide signage system was evaluated and 
alternatives with a higher complexity were identified.  Alternative 3 and Alternative 4 
were identified as the  alternatives with the need of a complex local guide signage 
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system for vehicles to navigate between the mainline facility and the local street network 
via Meredith Drive and NW 100th Street.  This is mainly due to the re-alignment of Plum 
Drive and the two-way Frontage Road for Alternatives 3 and 4 respectively.  Those 
alternatives would require the guidance of traffic using the interchanges at Meredith 
Drive and NW 100th Street in order to reach their destination within the local street 
network.  All other alternatives would not differentiate one another in terms of the 
number and complexity of the decision users would have to make to navigate through 
the system. 
 
It should be noted that Alternative 3 and Alternative 4 provide a connection between 
Meredith Drive and NW 100th Street.  The first would connect through a realignment of 
Plum Drive while the second would connect through a two-way frontage road.  Both 
alternatives align the connecting roadways to the intersection of Meredith Drive and the 
I-35/I-80 northbound exit ramp.  These alternatives add some concerns about the safety 
of the operations at this terminal intersection.  The southbound approach at this 
intersection would be aligned with the northbound one-way exit ramp from I-35/80.  This 
scenario could present a safety concern where drivers could mistakenly continue 
through the intersection into the one-way exit ramp.   
 
The specific number of potential crashes due to this design was not estimated.  It could 
be expected that the type and severity of crashes at this location would likely be head-on 
at high speed as vehicles exit the interstate system.  Head-on and high speed crashes 
typically result in higher risk injury severities.  The design certainly makes Alternative 3 
and 4 less favorable from a qualitative safety standpoint, although, as for loop ramps, no 
quantitative indicator was provided.   

Summary 
While Alternative 1 has the lowest number of expected crashes, the proposed 
configuration would still have loop ramps at the I-35/I-80/IA141 interchange and a total 
number of ramps that is higher than the total for Alternative 4 and Alternative 5.  
Alternative 2 with 282 expected crashes and 11 ramps ranked the lowest in terms of 
safety.  Alternative 4 would experience the second lowest number of crashes at 231, 6% 
more than Alternative 1, and a total number of 10 ramps.  Alternatives 3 and 4 have a 
wayfinding signing system that relatively ranked high in complexity.  Alternative 5 
resulted in a number of predicted crashes close to Alternative 4, also with 10 access 
ramps but without the need of a complex local guide signage system. 
 

e. Signing 
The signing requirement along the I-35/I-80 corridor was evaluated and compared for all 
alternatives.  In order to determine the relative difference in signing requirements 
between designs, each alternative was rated in relation to a baseline design.  Due to the 
uniqueness of the alternative, Alternative 5 was utilized as the baseline design.   
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A sign concept for Alternative 5 (C/D roads between Meredith Drive and NW 100th 
Street) was prepared.  In addition, the sign concept for Alternative 1 was used from the 
original operations study.  From the developed Alternative 5 sign concept, the 
approximate signing needs/modifications with respect to Alternative 5 were compared for 
the remaining alternatives. 

Sign concepts for each alternative listed above were not prepared (other than the 
previously developed Alternative 1 sign concept). However, the signing modification 
needs were assessed from a high level perspective.  Signing modification needs is an 
approximate term used to describe the amount of additional number of sign panels 
and/or size of sign panels necessary to deliver proper route guidance to motorists for 
each alternative compared to the needs of the Alternative 5 sign concept. For example, 
Alternative X requires an additional guide sign or the size of a comparable guide sign 
needs to be larger to adequately deliver guidance to motorists. 

The signing modification needs with respect to Alternative 5 were analyzed for the 
following scenarios: 

 Northbound/Eastbound Direction along I-35/I-80 mainline 
 Southbound/Westbound Direction along I-35/I-80 mainline 
 Surface Streets – Guide Signing (Trailblazing) 

Northbound/Eastbound Direction along I-35/I-80 mainline 

Alternative 1 
 Alternative 1 would require additional signing and would also include additional 

information for the motorists to perceive/react to 
o Would require a larger/more intricate Arrow Per Lane (APL) sign panels 

 Due to longitudinal arrangement (configuration of exit ramps) of 
multi-exit configuration 

 Also, NW 100th Street exit would add complexity to sign panels 

Alternative 2 
 Alternative 2 has approximately the same signing needs when compared to 

Alternative 5 
o Alternative 2 would require more signing along mainline than Alternative 5 

 NW 100th Street exit signing 
o However, Alternative 5 would naturally require a greater extent of signing 

needs along the C/D road connection 

Alternative 3 
 Alternative 3 has less signing needs when compared to Alternative 5 

o Alternative 3 signing needs are identical to that of Alternative 2 

Alternative 4 
 Alternative 4 has identical signing needs to that of Alternative 5 
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Southbound/Westbound Direction along I-35/I-80 mainline 

Alternative 1 
 Alternative 1 has significantly less signing needs when compared to Alternative 5 

o Alternative 1 needs identical to that of Existing conditions 
o Alternative 1 has less signing needs that that of Alternative 2 

Alternative 2 
 Alternative 2 has slightly less signing needs when compared to Alternative 5 

o Approximately the same amount of signing needs along mainline 
o However, Alternative 5 would naturally require a greater extent of signing 

needs along the C/D road connection 

Alternative 3 
 Alternative 3 has less signing needs when compared to Alternative 5 

o Alternative 3 signing needs are identical to that of Alternative 2 

Alternative 4 
 Alternative 4 has less signing needs when compared to Alternative 5 

o Alternative 4 signing needs are identical to that of Alternative 2 
 

Surface Streets – Local Guide Signing  

Alternative 1 
 Northbound/Eastbound Direction – If motorists were to get off at Meredith Drive 

o Alternative 1 would require less surface street guide signing than 
Alternative 5 
 Alternative 1 needs are identical to that of Existing conditions 

 Southbound/Westbound Direction – If motorists were to get off at NW Urbandale 
Drive 

o Alternative 1 would require less surface street guide signing than 
Alternative 5 
 Alternative 1 needs are identical to that of Existing conditions 

Alternative 2 
 Northbound/Eastbound Direction – If motorists were to get off at Meredith Drive 

o Alternative 2 would require much more local street guide signing than 
Alternative 5 
 Due to Alternative 5 having the C/D road connection 

 Southbound/Westbound Direction – If motorists were to get off at NW Urbandale 
Drive 

o Alternative 2 would require similar local street guide signing needs than 
Alternative 5 
 Assuming Alternative 5 would still need M Series 

Guide/Trailblazing signing 
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Alternative 3 
 Northbound/Eastbound Direction – If motorists were to get off at Meredith Drive 

o Alternative 3 would require more local street guide signing than 
Alternative 5 
 Due to need for additional turning movements at NW 100th Street 

 Would require quick back to back differing direction turning 
movements between Plum Drive and NW 100th Street 
interchange 

 Southbound/Westbound Direction – If motorists were to get off at NW Urbandale 
Drive 

o Alternative 3 would require more local street guide signing needs than 
Alternative 5 
 Due to additional signing needed along re-aligned Plum Drive 

 Would require quick back to back differing direction turning 
movements interchange 

Alternative 4 
 Northbound/Eastbound Direction – If motorists were to get off at Meredith Drive 

o Alternative 4 would require identical local street guide signing needs to 
that of Alternative 5 

 Southbound/Westbound Direction – If motorists were to get off at NW Urbandale 
Drive 

o Alternative 4 would require more local street guide signing needs than 
Alternative 5 
 Due to additional signing needed along Frontage Road 

 Would require quick back to back differing direction turning 
movements at Meredith Drive interchange 

Using Alternative 5 as the baseline, it was found that, in general, the alternatives with the 
lowest level of complexity would be Alternative 1 and Alternative 3.  Alternative 1 would 
require a signage system with a high level of complexity along I-35/I-80 in the NB/EB 
direction mainly due to the contiguous exit ramps to IA 141 (flyover ramp and loop ramp) 
and the exit/entrance ramps at NW 100th Street.  In the southbound/westbound direction 
along I-35/I-80, as well as the surface street network, this alternative would require less 
signage than all other alternatives.  Alternative 3 would require a relative higher degree 
of complexity for local guide signage along the local street network and a low degree of 
complexity for signing along the freeway system when compared to Alternative 5.   
 
The signage need of all the alternatives is relatively similar; the largest difference 
between alternatives is the degree of local street guide signage required to guide 
motorists to the mainline facility.  The baseline, Alternative 5, would require an overall 
medium level of complexity for signage throughout the freeway system and surface 
street network due to the C/D road connection. 
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f. Cost and Right-of-Way 
The need for additional right-of-way was calculated based on the development of 
conceptual geometry for each of the five alternatives as were preliminary opinions of 
probable construction cost.  Each of these is quantified in Table 6.  The opinion of 
probable construction costs includes the proposed interchange at NW 100th Street for all 
alternatives. 
 

Table 6: Right-of-Way and Opinion of Cost Summary 

 Alternative 
1 

Alternative 
2 

Alternative 
3 

Alternative 
4 

Alternative 
5 

Right-of-Way (ac) 0.32 1.12 5.97 1.12 2.18 
Opinion of Probable 
Construction Cost  
($ Millions) 

$ 54.8 $ 60.8 $ 91.2 $ 79.9 $ 100.0 

 
The need for additional right-of-way for each of the alternatives varies from 0.32 acres 
for Alternative 1 to 5.97 acres for Alternative 3.  The opinion of probable construction 
cost varies greatly depending on the alternative. 
 

g. Alternative Screening Summary 
The alternative screening process has been summarized in the Alternative Screening 
Matrix shown in Exhibit 6, at the end of the document. 
 
 

3. CONCLUSIONS 

Alternative 1, while having the lowest opinion of probable construction cost, does not meet 
current design standards due to the retention of the existing loop ramps.  Alternatives 2 through 
5 all meet current design standards and all include common features such as the northbound 
flyover ramps, new ramp connections at Meredith Drive, a new interchange at NW 100th Street, 
and the removal of the existing loop ramps at IA 141.  In that sense, Alternative 2 acts as the 
base alternative among Alternatives 2 through 5 with Alternatives 3, 4, and 5 each adding 
additional features to Alternative 2.  Of Alternatives 3 through 5, Alternative 5 provides 
operational benefits to mainline I-35/I-80 through the inclusion of the collector-distributor road 
system. 

It is due to these operational benefits to I-35/I-80 mainline that Alternative 5 is recommended for 
further evaluation through the IJR process.  Additionally, Alternative 2 will be carried forward for 
further evaluation through the IJR process as the base build alternative.  
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Exhibit 6: Alternative Screening Matrix 

  



Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5

Concept Geometry

Description Add:

① I‐35/80 northbound flyover

directional ramp to IA 141

② NW 100th St. interchange

Add:

① I‐35/80 northbound flyover

directional ramp to IA 141

② NW 100th St. interchange

③ Meredith Ramps

Remove:

❶ IA 141 Loop ramps

Add:

① I‐35/80 northbound flyover

directional ramp to IA 141

② NW 100th St. Interchange 

③ Meredith Ramps

④ Plum Drive Re‐alignment

Remove:

❶ IA 141 Loop ramps

Add:

① I‐35/80 northbound flyover

directional ramp to IA 141

② NW 100th St. interchange

③ Meredith Ramps

④ Two‐way Frontage Road

Remove:

❶ IA 141 Loop ramps

Add:

① I‐35/80 northbound flyover

directional ramp to IA 141

② NW 100th St. interchange

③ Meredith Ramps

④ Collector/Distributor Roads

Meredith Dr. to NW 100th St

Remove:

❶ IA 141 Loop ramps

Meets Current Design Standards No Yes Yes Yes Yes

Design Exceptions Identified Yes ‐ 1

(Flyover Stopping Sight Distance)

Yes ‐ 1

(Flyover Stopping Sight Distance)

Yes ‐ 1

(Flyover Stopping Sight Distance)

Yes ‐ 1

(Flyover Stopping Sight Distance)

Yes ‐ 1

(Flyover Stopping Sight Distance)

Traffic Operations

Mainline (Weighted Avg Density)

AM NB/EB Direction 25.5 24.2 24.0 24.4 22.7

PM NB/EB Direction 38.1 34.5 33.9 32.5 30.4

AM SB/WB Direction 30.8 31.3 31.1 31.5 29.0

PM SB/WB Direction 30.9 31.3 31.1 31.6 30.7

Local Network (Weighted Avg Delay)

AM Peak Period 60.0 48.1 54.8 47.2 48.1

PM Peak Period 45.3 41.5 45.4 45.8 45.5

Mobility (minutes)

Overall Network Mobility Score (A‐B, C‐A, etc.) 28.40 30.65 30.71 29.73 30.58

NB/EB Trip Time w/ Re‐Entry 5.75 5.76 4.73 4.82 2.98

SB/WB Trip Time w/ Re‐Entry 6.73 7.13 7.07 7.07 3.10

Safety

Mainline ‐ Predicted Annual Crashes 218 282 269 231 242

Number of Ramps 11 11 11 10 10

Ramp Notes Loop Ramp

Wayfinding NB Meredith Dr RTI NB Meredith Dr RTI

Signing Complexity ( Less: ‐‐, ‐, X, +, ++ : More)

With Comparison to Alt 5 as Baseline

NB/EB Mainline ++ X ‐ X X

SB/WB Mainline ‐‐ ‐ ‐ ‐ X

Surface Streets ‐ + + + X

Right‐of‐Way (acres) 0.32 1.12 5.97 1.12 2.18

Cost ($ Millions) 54.8 60.8 91.2 79.9 100.0

I‐35/80/IA 141 IJR & NEPA

Alternative Screening Matrix
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Exhibit 7: HCS/Synchro Operations Analysis Results 
 
 

 

 

 

  





































    

Existing Condition 
  



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E      N‐SE       N‐W      E‐W       W‐E     W‐SE

Input Traffic Volume (veh) 305 0 265 1105 855 540

Movement Volume (veh) 304 0 252 1110 857 538

Approach Volume (veh) 3061

GEH Statistic 0.06 ‐ 0.81 0.15 0.07 0.09

Average Queue (Feet) 53 53 4 79 27 13

Max Queue (Feet) 346 346 206 460 291 274

Delay (Secs) 24.3 0.0 20.3 18.5 10.0 6.0

LOS C A C B A A

Approach Delay (Secs) 14.6

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐W     E‐NW      S‐W     S‐NW      S‐E       W‐E

Input Traffic Volume (veh) 915 65 465 0 730 980

Movement Volume (veh) 923 66 465 0 736 983

Approach Volume (veh) 3173

GEH Statistic 0.26 ‐ 0.00 ‐ 0.22 0.10

Average Queue (Feet) 35 2 73 73 73 39

Max Queue (Feet) 286 123 291 291 290 350

Delay (Secs) 12.1 2.8 21.9 0.0 15.9 12.3

LOS B A C A B B

Approach Delay (Secs) 14.3

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 30 25 5 125 345 150 175 110 60 45 405 45

Movement Volume (veh) 30 23 5 126 353 147 173 106 61 46 420 47

Approach Volume (veh) 1537

GEH Statistic ‐ ‐ ‐ 0.09 0.43 0.25 0.15 0.38 ‐ ‐ 0.74 ‐

Average Queue (Feet) 5 3 3 7 15 1 30 15 1 2 23 0

Max Queue (Feet) 69 60 60 131 165 73 218 122 52 72 185 55

Delay (Secs) 27.4 25.0 3.8 11.8 12.7 3.9 28.3 27.3 12.1 10.5 16.1 2.8

LOS C C A B B A C C B B B A

Approach Delay (Secs) 15.5

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W     E‐NE      S‐W     S‐NE      S‐E      W‐NE       W‐E      W‐S

Input Traffic Volume (veh) 10 5 5 215 605 5 10 5 40 5 395 95

Movement Volume (veh) 10 5 5 211 605 6 12 5 44 5 405 97

Approach Volume (veh) 1410

GEH Statistic ‐ ‐ ‐ 0.27 0.00 ‐ ‐ ‐ ‐ ‐ 0.50 ‐

Average Queue (Feet) 0 0 0 0 0 0 0 0 0 0 0 0

Max Queue (Feet) 0 0 0 14 6 6 0 0 0 0 47 47

Delay (Secs) 8.3 12.6 5.3 3.0 0.1 0.8 9.8 14.5 5.4 1.9 0.7 2.6

LOS A B A A A A A B A A A A

Approach Delay (Secs) 1.3

Approach LOS A

B

24.4 10.5

22.5 18.5 8.5

EastboundNorthboundWestboundSouthbound

13951110556

Douglas Avenue & SB/WB I‐35/80 Ramps

2012 Existing Condition ‐ AM Peak Hour

A

Southbound Westbound

Southbound Westbound Northbound Eastbound

BB B

18.2 12.3

989 1201

C

Eastbound

11.5

Northbound

14.4

983

58 626 340 513

25.1

C B C B

Southbound Westbound Northbound Eastbound

20 822 61 507

8.6 0.8 7.0 1.1

A A A A

2012 Existing Condition ‐ AM Peak Hour

Douglas Avenue & NB/EB I‐35/80 Ramps

2012 Existing Condition ‐ AM Peak Hour

Meredith Drive & 121st Street

2012 Existing Condition ‐ AM Peak Hour

Meredith Drive & 114th Street



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      NW‐E      NW‐S      NW‐W       E‐S      E‐W     E‐NW      S‐W     S‐NW      S‐E      W‐NW       W‐E      W‐S

Input Traffic Volume (veh) 15 5 5 195 805 40 15 10 40 10 390 45

Movement Volume (veh) 15 5 4 193 805 37 14 10 41 10 401 47

Approach Volume (veh) 1582

GEH Statistic ‐ ‐ ‐ 0.14 0.00 ‐ ‐ ‐ ‐ ‐ 0.55 ‐

Average Queue (Feet) 0 0 0 0 0 0 0 0 0 0 0 0

Max Queue (Feet) 11 11 11 5 0 0 0 0 0 0 0 0

Delay (Secs) 12.1 11.4 7.2 2.8 0.3 0.7 8.8 12.2 5.7 3.1 0.2 0.9

LOS B B A A A A A B A A A A

Approach Delay (Secs) 1.1

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 60 535 605 55 350 80 85 365 10 155 175 115

Movement Volume (veh) 60 540 601 54 350 80 85 377 12 159 184 115

Approach Volume (veh) 2617

GEH Statistic ‐ 0.22 0.16 ‐ 0.00 ‐ ‐ 0.62 ‐ 0.32 0.67 0.00

Average Queue (Feet) 4 265 171 6 52 5 6 21 0 23 27 3

Max Queue (Feet) 92 1046 912 94 240 131 122 171 70 190 195 121

Delay (Secs) 18.6 42.9 34.9 21.1 34.3 25.2 17.6 15.3 10.6 25.9 27.6 16.0

LOS B D C C C C B B B C C B

Approach Delay (Secs) 30.1

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       W‐N       W‐E       W‐S       N‐E      N‐S      N‐W      E‐S      E‐W      E‐N       S‐W       S‐N      S‐E

Input Traffic Volume (veh) 60 1120 135 15 10 65 65 515 20 80 10 65

Movement Volume (veh) 59 1114 133 15 11 66 67 527 19 79 10 68

Approach Volume (veh) 2168

GEH Statistic ‐ 0.18 0.17 ‐ ‐ ‐ ‐ 0.53 ‐ ‐ ‐ ‐

Average Queue (Feet) 2 40 1 2 3 1 3 18 0 10 4 0

Max Queue (Feet) 75 454 81 41 50 71 79 191 28 127 93 27

Delay (Secs) 9.8 10.2 4.2 34.5 42.9 5.2 13.3 9.4 1.7 40.3 46.0 11.7

LOS A B A C D A B A A D D B

Approach Delay (Secs) 11.1

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation     NW‐NE     NW‐SE     NE‐SE    NE‐NW    SE‐NW    SE‐NE

Input Traffic Volume (veh) 490 1250 65 670 420 240

Movement Volume (veh) 485 1247 63 675 431 241

Approach Volume (veh) 3142

GEH Statistic 0.23 0.08 ‐ 0.19 0.53 0.06

Average Queue (Feet) 23 19 52 11 13 5

Max Queue (Feet) 394 377 281 180 178 198

Delay (Secs) 12.5 6.1 34.1 15.1 9.4 7.6

LOS B A C B A A

Approach Delay (Secs) 10.2

Approach LOS B

8.8

1732 738 672

1306 92

A A

7.9 16.7

Southbound Westbound Northbound Eastbound
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Southbound Westbound Northbound Eastbound

A

613 157

A B A C
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1035 65 458

11.1 0.8 7.4
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D

1201 484 474 458

37.7 31.3 15.6 24.1

Southbound Westbound Northbound Eastbound

9.6 14.5 9.6 28.3

C B C

2012 Existing Condition ‐ AM Peak Hour

NW Urbandale Drive (IA 141) & Meredith Drive 

0.3

B

Meredith Drive & 112th Street

2012 Existing Condition ‐ AM Peak Hour

2012 Existing Condition ‐ AM Peak Hour

NW Urbandale Drive (IA 141) & Plum Drive 

2012 Existing Condition ‐ AM Peak Hour

NW Urbandale Drive (IA 141) & NB/EB I‐35/80 Ramps



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      N‐SE      E‐SE      E‐N     SE‐N

Input Traffic Volume (veh) 1155 585 200 1030

Movement Volume (veh) 1155 581 199 1046

Approach Volume (veh) 2981

GEH Statistic 0.00 0.17 0.07 0.50

Average Queue (Feet) 35 58 13 25

Max Queue (Feet) 427 287 190 251

Delay (Secs) 9.6 20.7 10.2 9.6

LOS A C B A

Approach Delay (Secs) 11.8

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐N      S‐N      S‐E

Input Traffic Volume (veh) 10 1110 120

Movement Volume (veh) 10 1128 117

Approach Volume (veh) 1255

GEH Statistic ‐ 0.54 0.28

Average Queue (Feet) 0 0 0

Max Queue (Feet) 0 30 30

Delay (Secs) 4.9 0.5 0.9

LOS A A A

Approach Delay (Secs) 0.6

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 115 2010 40 330 110 25 130 815 175 25 145 345

Movement Volume (veh) 113 2017 41 339 111 24 132 828 177 25 146 346

Approach Volume (veh) 4299

GEH Statistic 0.19 0.16 ‐ 0.49 0.10 ‐ 0.17 0.45 0.15 ‐ 0.08 0.05

Average Queue (Feet) 35 164 0 106 19 0 42 53 53 4 40 4

Max Queue (Feet) 192 769 49 479 168 45 244 335 335 73 260 162

Delay (Secs) 50.7 24.6 3.5 47.3 29.5 3.8 48.9 19.1 4.6 29.7 45.1 25.3

LOS D C A D C A D B A C D C

Approach Delay (Secs) 26.5

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 40 285 25 15 15 20 20 155 30 5 5 5

Movement Volume (veh) 43 285 23 14 16 22 20 162 30 5 6 6

Approach Volume (veh) 632

GEH Statistic ‐ 0.00 ‐ ‐ ‐ ‐ ‐ 0.56 ‐ ‐ ‐ ‐

Average Queue (Feet) 0 1 0 2 1 0 0 1 0 0 1 0

Max Queue (Feet) 29 85 0 48 51 0 33 64 0 27 33 0

Delay (Secs) 1.4 1.6 1.0 20.4 20.5 4.0 1.9 1.7 1.1 22.2 22.6 5.1

LOS A A A C C A A A A C C A

Approach Delay (Secs) 3.0

Approach LOS A

31.1

C

1046

9.6 18.0 9.6

A B A

Southbound Westbound Northbound

D C C

20.325.6 40.9

1.5 13.5 1.6 16.3

A B A B

Southbound Westbound Northbound Eastbound

351 52 212 17

Southbound Westbound Northbound Eastbound

NW Urbandale Drive (IA 141) & SB/WB I‐35/80 Ramps

2012 Existing Condition ‐ AM Peak Hour

1155 780

NW Urbandale Drive (IA 141) & SE 41st Street

2012 Existing Condition ‐ AM Peak Hour

NW Urbandale Drive (IA 141) & SE 37th Street

2012 Existing Condition ‐ AM Peak Hour

Eastbound

Southbound Westbound Northbound Eastbound

10 1245

2012 Existing Condition ‐ AM Peak Hour

100th Street & Plum Drive

4.9 0.5

2171 474 1137 517

A A



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S      S‐N     S‐NE       W‐N      W‐NE      W‐S

Input Traffic Volume (veh) 765 480 430 540 0 70

Movement Volume (veh) 768 473 442 533 0 67

Approach Volume (veh) 2283

GEH Statistic 0.11 0.32 0.57 0.30 ‐ ‐

Average Queue (Feet) 16 10 3 57 57 1

Max Queue (Feet) 199 135 134 268 268 75

Delay (Secs) 7.4 6.8 4.7 30.4 0.0 6.6

LOS A A A C A A

Approach Delay (Secs) 12.1

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S      N‐SW       E‐S     E‐SW      E‐N      S‐N

Input Traffic Volume (veh) 765 395 260 0 515 910

Movement Volume (veh) 764 405 268 0 526 901

Approach Volume (veh) 2864

GEH Statistic 0.04 0.50 0.49 ‐ 0.48 0.30

Average Queue (Feet) 21 3 29 29 56 28

Max Queue (Feet) 224 163 162 162 455 331

Delay (Secs) 9.0 5.4 26.4 0.0 19.0 10.4

LOS A A C A B B

Approach Delay (Secs) 12.4

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       E‐S      E‐N      S‐N      S‐E

Input Traffic Volume (veh) 45 305 45 30 150 30

Movement Volume (veh) 45 303 48 34 155 33

Approach Volume (veh) 618

GEH Statistic ‐ 0.11 ‐ ‐ 0.40 ‐

Average Queue (Feet) 0 0 0 0 0 0

Max Queue (Feet) 0 0 0 0 0 0

Delay (Secs) 1.4 0.3 8.1 5.6 0.3 0.6

LOS A A A A A A

Approach Delay (Secs) 1.3

Approach LOS A

7.8 21.5

Southbound Westbound Northbound Eastbound

10.4

NW 86th Street & SB/WB I‐35/80 Ramps

1169 794 901

A C B

Southbound Westbound Northbound Eastbound

Southbound Westbound Northbound Eastbound

7.4 5.8 27.7

A A C

768 915 600

348 82 188

0.4 7.1 0.4

A A A

2012 Existing Condition ‐ AM Peak Hour

2012 Existing Condition ‐ AM Peak Hour

NW 86th Street & NB/EB I‐35/80 Ramps

2012 Existing Condition ‐ AM Peak Hour

100th Street & Northpark Drive



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E      N‐SE       N‐W      E‐W       W‐E     W‐SE

Input Traffic Volume (veh) 85 0 275 1175 775 565

Movement Volume (veh) 81 0 264 1177 786 562

Approach Volume (veh) 2870

GEH Statistic ‐ ‐ 0.67 0.06 0.39 0.13

Average Queue (Feet) 29 29 1 16 10 7

Max Queue (Feet) 258 258 119 345 217 248

Delay (Secs) 38.5 0.0 14.8 5.1 4.4 4.0

LOS D A B A A A

Approach Delay (Secs) 6.5

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐W     E‐NW      S‐W     S‐NW      S‐E       W‐E

Input Traffic Volume (veh) 1545 340 510 0 300 630

Movement Volume (veh) 1559 339 499 0 292 637

Approach Volume (veh) 3326

GEH Statistic 0.36 0.05 0.49 ‐ 0.46 0.28

Average Queue (Feet) 69 20 103 103 102 12

Max Queue (Feet) 601 438 335 335 335 208

Delay (Secs) 9.6 6.6 46.7 0.0 15.4 6.0

LOS A A D A B A

Approach Delay (Secs) 14.7

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 130 80 30 60 410 40 55 20 150 5 440 175

Movement Volume (veh) 134 82 32 60 410 40 56 20 151 4 457 173

Approach Volume (veh) 1619

GEH Statistic 0.35 ‐ ‐ ‐ 0.00 ‐ ‐ ‐ 0.08 ‐ 0.80 0.15

Average Queue (Feet) 23 10 10 4 19 0 10 5 1 0 29 0

Max Queue (Feet) 188 96 96 85 169 41 112 126 55 19 197 74

Delay (Secs) 28.1 25.0 5.1 13.5 13.5 2.6 30.6 27.0 7.0 11.7 18.2 3.7

LOS C C A B B A C C A B B A

Approach Delay (Secs) 15.3

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W     E‐NE      S‐W     S‐NE      S‐E      W‐NE       W‐E      W‐S

Input Traffic Volume (veh) 15 5 10 40 415 10 85 5 165 5 700 15

Movement Volume (veh) 16 6 10 38 411 9 86 5 168 5 720 18

Approach Volume (veh) 1492

GEH Statistic ‐ ‐ ‐ ‐ 0.20 ‐ ‐ ‐ 0.23 ‐ 0.75 ‐

Average Queue (Feet) 0 0 0 0 0 0 0 0 0 0 0 0

Max Queue (Feet) 0 0 0 0 0 0 6 6 23 0 2 2

Delay (Secs) 7.6 10.8 5.3 3.3 0.1 0.5 11.1 12.4 8.9 1.2 0.3 1.0

LOS A B A A A A B B A A A A

Approach Delay (Secs) 2.1

Approach LOS A

A

24.1 12.6

20.4 5.1 4.2

EastboundNorthboundWestboundSouthbound

13481177345

Douglas Avenue & SB/WB I‐35/80 Ramps

2012 Existing Condition ‐ PM Peak Hour

A
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Southbound Westbound Northbound Eastbound

AA D
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9.1
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14.2
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248 510 227 634

14.6

C B B B

Southbound Westbound Northbound Eastbound

32 458 259 743

7.5 0.4 9.7 0.3

A A A A

2012 Existing Condition ‐ PM Peak Hour

Douglas Avenue & NB/EB I‐35/80 Ramps

2012 Existing Condition ‐ PM Peak Hour

Meredith Drive & 121st Street

2012 Existing Condition ‐ PM Peak Hour

Meredith Drive & 114th Street



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      NW‐E      NW‐S      NW‐W       E‐S      E‐W     E‐NW      S‐W     S‐NW      S‐E      W‐NW       W‐E      W‐S

Input Traffic Volume (veh) 70 15 10 25 430 15 25 40 95 5 865 10

Movement Volume (veh) 63 14 9 25 424 16 27 42 93 6 885 11

Approach Volume (veh) 1615

GEH Statistic ‐ ‐ ‐ ‐ 0.29 ‐ ‐ ‐ ‐ ‐ 0.68 ‐

Average Queue (Feet) 0 0 0 0 0 0 0 0 0 0 0 0

Max Queue (Feet) 33 33 33 0 0 0 0 30 30 0 0 0

Delay (Secs) 10.2 12.9 7.0 4.9 0.1 0.5 10.4 15.4 9.5 1.5 0.3 0.6

LOS B B A A A A B C A A A A

Approach Delay (Secs) 2.0

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 125 350 165 35 205 110 100 730 55 445 450 135

Movement Volume (veh) 124 347 156 35 206 109 103 736 57 455 453 137

Approach Volume (veh) 2918

GEH Statistic 0.09 0.16 0.71 ‐ 0.07 0.10 0.30 0.22 ‐ 0.47 0.14 0.17

Average Queue (Feet) 15 43 4 4 38 2 10 78 24 87 47 15

Max Queue (Feet) 172 289 155 74 225 117 121 377 275 482 285 211

Delay (Secs) 23.6 24.8 18.1 21.8 36.0 22.6 19.0 27.5 23.9 29.9 23.1 17.8

LOS C C B C D C B C C C C B

Approach Delay (Secs) 25.7

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       W‐N       W‐E       W‐S       N‐E      N‐S      N‐W      E‐S      E‐W      E‐N       S‐W       S‐N      S‐E

Input Traffic Volume (veh) 175 480 45 120 25 190 85 1115 85 70 10 40

Movement Volume (veh) 175 467 45 118 25 193 83 1138 87 70 9 42

Approach Volume (veh) 2452

GEH Statistic 0.00 0.60 ‐ 0.18 ‐ 0.22 ‐ 0.69 ‐ ‐ ‐ ‐

Average Queue (Feet) 10 15 0 21 8 7 3 64 1 13 5 0

Max Queue (Feet) 169 222 49 119 82 148 88 609 71 116 101 17

Delay (Secs) 16.3 9.6 2.5 45.0 53.0 13.9 8.9 13.5 5.1 51.3 58.8 11.1

LOS B A A D D B A B A D E B

Approach Delay (Secs) 15.5

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation     NW‐NE     NW‐SE     NE‐SE    NE‐NW    SE‐NW    SE‐NE

Input Traffic Volume (veh) 400 580 120 1375 675 700

Movement Volume (veh) 392 577 109 1281 685 703

Approach Volume (veh) 3747

GEH Statistic 0.40 0.12 1.03 2.58 0.38 0.11

Average Queue (Feet) 43 20 687 685 74 81

Max Queue (Feet) 386 260 1694 1692 616 749

Delay (Secs) 22.3 10.7 48.6 38.9 27.8 20.9

LOS C B D D C C

Approach Delay (Secs) 27.7

Approach LOS C
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2012 Existing Condition ‐ PM Peak Hour

NW Urbandale Drive (IA 141) & Meredith Drive 

0.3

B

Meredith Drive & 112th Street

2012 Existing Condition ‐ PM Peak Hour

2012 Existing Condition ‐ PM Peak Hour

NW Urbandale Drive (IA 141) & Plum Drive 

2012 Existing Condition ‐ PM Peak Hour

NW Urbandale Drive (IA 141) & NB/EB I‐35/80 Ramps



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      N‐SE      E‐SE      E‐N     SE‐N

Input Traffic Volume (veh) 760 220 335 1955

Movement Volume (veh) 750 221 321 1870

Approach Volume (veh) 3162

GEH Statistic 0.36 0.07 0.77 1.94

Average Queue (Feet) 10 66 9 28

Max Queue (Feet) 243 226 129 399

Delay (Secs) 4.6 45.7 19.3 6.6

LOS A D B A

Approach Delay (Secs) 10.1

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐N      S‐N      S‐E

Input Traffic Volume (veh) 5 2225 65

Movement Volume (veh) 5 2125 63

Approach Volume (veh) 2193

GEH Statistic ‐ 2.14 ‐

Average Queue (Feet) 0 1 1

Max Queue (Feet) 0 142 142

Delay (Secs) 6.2 0.8 1.2

LOS A A A

Approach Delay (Secs) 0.8

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 125 935 20 320 115 105 115 1780 335 55 150 260

Movement Volume (veh) 126 931 22 317 111 102 111 1690 320 57 150 257

Approach Volume (veh) 4194

GEH Statistic 0.09 0.13 ‐ 0.17 0.38 0.29 0.38 2.16 0.83 ‐ 0.00 0.19

Average Queue (Feet) 45 35 0 604 35 0 34 156 156 9 43 0

Max Queue (Feet) 207 226 29 1360 190 79 204 840 840 112 279 15

Delay (Secs) 57.2 15.7 3.0 127.2 66.8 21.9 48.5 19.5 7.0 29.8 46.2 7.9

LOS E B A F E C D B A C D A

Approach Delay (Secs) 29.4

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 55 175 45 30 35 40 20 300 30 60 60 35

Movement Volume (veh) 56 178 45 30 37 40 19 302 31 57 66 32

Approach Volume (veh) 893

GEH Statistic ‐ 0.23 ‐ ‐ ‐ ‐ ‐ 0.12 ‐ ‐ ‐ ‐

Average Queue (Feet) 1 3 0 4 5 0 0 5 0 7 8 0

Max Queue (Feet) 58 117 4 69 64 0 31 106 0 98 92 8

Delay (Secs) 3.5 4.2 1.7 22.7 27.6 4.0 3.8 4.6 2.2 23.2 25.8 9.2

LOS A A A C C A A A A C C A

Approach Delay (Secs) 8.7

Approach LOS A

23.0

C

1870

4.6 30.1 6.6

A C A

Southbound Westbound Northbound

F B C

19.120.3 94.3

3.7 17.4 4.3 21.4

A B A C

Southbound Westbound Northbound Eastbound

279 107 352 155

Southbound Westbound Northbound Eastbound

NW Urbandale Drive (IA 141) & SB/WB I‐35/80 Ramps

2012 Existing Condition ‐ PM Peak Hour

750 542

NW Urbandale Drive (IA 141) & SE 41st Street

2012 Existing Condition ‐ PM Peak Hour

NW Urbandale Drive (IA 141) &  SE 37th Street

2012 Existing Condition ‐ PM Peak Hour

Eastbound

Southbound Westbound Northbound Eastbound

5 2188

2012 Existing Condition ‐ PM Peak Hour

100th Street & Plum Drive

6.2 0.8

1079 530 2121 464

A A



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S      S‐N     S‐NE       W‐N      W‐NE      W‐S

Input Traffic Volume (veh) 1095 635 425 435 0 170

Movement Volume (veh) 1077 630 439 424 0 162

Approach Volume (veh) 2732

GEH Statistic 0.55 0.20 0.67 0.53 ‐ 0.62

Average Queue (Feet) 22 11 3 52 52 5

Max Queue (Feet) 284 157 141 228 228 127

Delay (Secs) 7.5 5.9 4.4 33.2 0.0 9.8

LOS A A A C A A

Approach Delay (Secs) 10.8

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S      N‐SW       E‐S     E‐SW      E‐N      S‐N

Input Traffic Volume (veh) 865 545 460 500 935

Movement Volume (veh) 873 552 435 0 472 920

Approach Volume (veh) 3252

GEH Statistic 0.27 0.30 1.18 ‐ 1.27 0.49

Average Queue (Feet) 24 6 52 52 42 29

Max Queue (Feet) 252 192 238 238 358 349

Delay (Secs) 9.3 7.4 31.3 0.0 16.5 10.1

LOS A A C A B B

Approach Delay (Secs) 13.2

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       E‐S      E‐N      S‐N      S‐E

Input Traffic Volume (veh) 60 215 60 40 360 40

Movement Volume (veh) 58 213 63 43 360 40

Approach Volume (veh) 777

GEH Statistic ‐ 0.14 ‐ ‐ 0.00 ‐

Average Queue (Feet) 0 0 0 0 0 0

Max Queue (Feet) 0 0 0 0 0 0

Delay (Secs) 3.5 0.7 9.0 7.2 0.6 0.7

LOS A A A A A A

Approach Delay (Secs) 1.9

Approach LOS A

8.6 23.6

Southbound Westbound Northbound Eastbound

10.1

NW 86th Street & SB/WB I‐35/80 Ramps

1425 907 920

A C B

Southbound Westbound Northbound Eastbound

Southbound Westbound Northbound Eastbound

7.5 5.3 26.7

A A C

1077 1069 586

271 106 400

1.3 8.3 0.6

A A A

2012 Existing Condition ‐ PM Peak Hour

2012 Existing Condition ‐ PM Peak Hour

NW 86th Street & NB/EB I‐35/80 Ramps

2012 Existing Condition ‐ PM Peak Hour

100th Street & Northpark Drive



A ≤ 10

B > 10 and ≤ 20

C > 20 and ≤ 28

D > 28 and ≤ 35

E/F > 35

F > Demand Exceeds Capacity

A ≤ 11

B > 11 and ≤ 18

C > 18 and ≤ 26

D > 26 and ≤ 35

E/F > 35 and ≤ 45

F > Demand Exceeds Capacity

DESCRIPTION

MERGE/

DIVERGE/

WEAVE

TOTAL 

VOLUME

DENSITY * 

VOLUME

WEIGHTED

AVERAGE

DENSITY

LOS

EQUIVALENT

DIVERGE 1 - SB/WB I-35/80 to 86th Street D1 8782 191204 21.8 C

DIVERGE 2 - SB/WB I-35/80 to IA 141 D2 8231 163832 19.9 B

DIVERGE 3 - SB/WB I-35/80 to Douglas D3 9870.5 251665.1 25.5 C

DIVERGE 4 - NB/EB I-35/80 to IA 141 D4 6977.75 108598.9 15.6 B

DIVERGE 5 - NB/EB I-35/80 to 86th Street D5 6947 127328 18.3 B

DIVERGE 6 - NB/EB I-35/80 to Merle Hay Rd D6 7140 123237 17.3 B

MERGE 1 - SB/WB I-35/80 Merge from Merle Hay Rd M1 8727 166180 19.0 B

MERGE 2 - SB/WB I-35/80 Merge from 86th Street Loop M2 7413 133929 18.1 B

MERGE 3 - SB/WB I-35/80 Merge from 86th Street Ramp M3 8228.5 163988.6 19.9 B

MERGE 4 - SB/WB I-35/80 Merge from IA 141 Loop M4 3406 61572.8 18.1 B

MERGE 5 - SB/WB I-35/80 Merge from IA 141 Ramp M5 9897 239408 24.2 C

MERGE 6 - SB/WB I-35/80 Merge from Douglas Loop M6 9310 213753 23.0 C

MERGE 7 - NB/EB I-35/80 Merge from Douglas Loop M7 6846 113664 16.6 B

MERGE 8 - NB/EB I-35/80 Merge from Douglas Ramp M8 6977 125676 18.0 B

MERGE 9 - NB/EB I-35/80 Merge from IA 141 Ramp M9 6949.5 114673.7 16.5 B

MERGE 10 - NB/EB I-35/80 Merge from 86th Street Loop M10 6272.5 95024.3 15.1 B

MERGE 11 - NB/EB I-35/80 Merge from 86th Street Ramp M11 7160 123566 17.3 B

WEAVE 1 - SB/WB I-35/80 Weaving from Douglas Ramp W1 14387 329255 22.9 C

WEAVE 2 - NB/EB I-35/80 Weaving from Hickman Ramp W2 15776 298822 18.9 B

BASIC 1 -SB/WB I-35/80 Basic Segment from Merle Hay Rd B1 8795 196211 22.3 C

BASIC 2 - SB/WB I-35/80 Basic Segment from 86th Street B2 4120 83891 20.4 C

BASIC 3 - SB/WB I-35/80 Basic Segment from IA 141 B3 4947.3 127420.4 25.8 C

BASIC 4 - NB/EB I-35/80 Basic Segment from Douglas Avenue B4 3490.5 62151.1 17.8 B

BASIC 5 - NB/EB I-35/80 Basic Segment from IA 141 B5 3479 60920 17.5 B

BASIC 6 - NB/EB I-35/80 Basic Segment from 86th Street B6 3587 63295 17.6 B

LOS
Density (pc/mi/ln)

Weaving Segment for Freeway

2012 AM PEAK HOUR

EXISTING CONDITIONS

LOS
Density (pc/mi/ln)

Basic Segment for Freeway



A ≤ 10

B > 10 and ≤ 20

C > 20 and ≤ 28

D > 28 and ≤ 35

E/F > 35

F > Demand Exceeds Capacity

A ≤ 11

B > 11 and ≤ 18

C > 18 and ≤ 26

D > 26 and ≤ 35

E/F > 35 and ≤ 45

F > Demand Exceeds Capacity

DESCRIPTION

MERGE/

DIVERGE/

WEAVE

TOTAL 

VOLUME

DENSITY * 

VOLUME

WEIGHTED

AVERAGE

DENSITY

LOS

EQUIVALENT

DIVERGE 1 - SB/WB I-35/80 to 86th Street D1 8713 187803 21.6 C

DIVERGE 2 - SB/WB I-35/80 to IA 141 D2 8263 165160 20.0 B

DIVERGE 3 - SB/WB I-35/80 to Douglas D3 8887.3 196378.7 22.1 C

DIVERGE 4 - NB/EB I-35/80 to IA 141 D4 10382.25 370983.1 35.7 E/F

DIVERGE 5 - NB/EB I-35/80 to 86th Street D5 9755 270621 27.7 C

DIVERGE 6 - NB/EB I-35/80 to Merle Hay Rd D6 9881 240137 24.3 C

MERGE 1 - SB/WB I-35/80 Merge from Merle Hay Rd M1 8646 164775 19.1 B

MERGE 2 - SB/WB I-35/80 Merge from 86th Street Loop M2 7160 125777 17.6 B

MERGE 3 - SB/WB I-35/80 Merge from 86th Street Ramp M3 8264.3 163454.0 19.8 B

MERGE 4 - SB/WB I-35/80 Merge from IA 141 Loop M4 3695.5 70530.9 19.1 B

MERGE 5 - SB/WB I-35/80 Merge from IA 141 Ramp M5 8899 190741 21.4 C

MERGE 6 - SB/WB I-35/80 Merge from Douglas Loop M6 9951 242269 24.3 C

MERGE 7 - NB/EB I-35/80 Merge from Douglas Loop M7 9789 234924 24.0 C

MERGE 8 - NB/EB I-35/80 Merge from Douglas Ramp M8 10463 294272 28.1 D

MERGE 9 - NB/EB I-35/80 Merge from IA 141 Ramp M9 9740.5 226822.5 23.3 C

MERGE 10 - NB/EB I-35/80 Merge from 86th Street Loop M10 9057.25 202342.0 22.3 C

MERGE 11 - NB/EB I-35/80 Merge from 86th Street Ramp M11 9946 243864 24.5 C

WEAVE 1 - SB/WB I-35/80 Weaving from Douglas Ramp W1 15476 388645 25.1 C

WEAVE 2 - NB/EB I-35/80 Weaving from Hickman Ramp W2 20245 484001 23.9 C

BASIC 1 -SB/WB I-35/80 Basic Segment from Merle Hay Rd B1 8730 192868 22.1 C

BASIC 2 - SB/WB I-35/80 Basic Segment from 86th Street B2 4138 84301 20.4 C

BASIC 3 - SB/WB I-35/80 Basic Segment from IA 141 B3 4448.5 98761.6 22.2 C

BASIC 4 - NB/EB I-35/80 Basic Segment from Douglas Avenue B4 5221.5 153499.0 29.4 D

BASIC 5 - NB/EB I-35/80 Basic Segment from IA 141 B5 4882 119191 24.4 C

BASIC 6 - NB/EB I-35/80 Basic Segment from 86th Street B6 4973 123012 24.7 C

LOS
Density (pc/mi/ln)

Basic Segment for Freeway

LOS
Density (pc/mi/ln)

Weaving Segment for Freeway

2012 PM PEAK HOUR

EXISTING CONDITIONS



2020 No Build Condition 
  



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E      N‐SE       N‐W      E‐W       W‐E     W‐SE

Input Traffic Volume (veh) 315 0 315 1125 955 630

Movement Volume (veh) 323 0 306 1135 969 614

Approach Volume (veh) 3347

GEH Statistic 0.45 ‐ 0.51 0.30 0.45 0.64

Average Queue (Feet) 51 51 4 35 27 14

Max Queue (Feet) 386 386 247 330 252 252

Delay (Secs) 21.7 0.0 17.6 10.4 9.2 6.0

LOS C A B B A A

Approach Delay (Secs) 11.0

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐W     E‐NW      S‐W     S‐NW      S‐E       W‐E

Input Traffic Volume (veh) 860 65 555 0 775 1060

Movement Volume (veh) 859 64 561 0 784 1076

Approach Volume (veh) 3344

GEH Statistic 0.03 ‐ 0.25 ‐ 0.32 0.49

Average Queue (Feet) 35 1 65 65 65 45

Max Queue (Feet) 251 88 291 291 291 331

Delay (Secs) 12.2 2.7 16.7 0.0 14.2 13.3

LOS B A B A B B

Approach Delay (Secs) 13.6

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 35 30 5 155 435 190 200 135 75 60 510 60

Movement Volume (veh) 35 28 6 154 437 183 201 128 79 63 519 63

Approach Volume (veh) 1896

GEH Statistic ‐ ‐ ‐ 0.08 0.10 0.51 0.07 0.61 ‐ ‐ 0.40 ‐

Average Queue (Feet) 5 4 4 10 22 2 39 19 1 3 30 0

Max Queue (Feet) 76 61 61 158 190 94 228 144 75 88 212 53

Delay (Secs) 24.5 29.2 4.7 13.1 14.5 4.3 31.0 26.8 13.8 11.7 17.2 2.8

LOS C C A B B A C C B B B A

Approach Delay (Secs) 16.6

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W     E‐NE      S‐W     S‐NE      S‐E      W‐NE       W‐E      W‐S

Input Traffic Volume (veh) 10 5 5 180 760 5 15 5 35 5 500 115

Movement Volume (veh) 10 5 5 173 752 6 16 6 38 5 509 120

Approach Volume (veh) 1645

GEH Statistic ‐ ‐ ‐ 0.53 0.29 ‐ ‐ ‐ ‐ ‐ 0.40 0.46

Average Queue (Feet) 0 0 0 0 0 0 0 0 0 0 0 0

Max Queue (Feet) 0 0 0 14 0 0 0 0 0 0 50 50

Delay (Secs) 10.0 12.3 5.0 3.6 0.1 0.5 10.8 12.9 5.5 2.8 0.9 2.7

LOS A B A A A A B B A A A A

Approach Delay (Secs) 1.3

Approach LOS A

2020 NO BUILD Condition ‐ AM Peak Hour

Meredith Drive & 114th Street

2020 NO BUILD Condition ‐ AM Peak Hour

Douglas Avenue & NB/EB I‐35/80 Ramps

2020 NO BUILD Condition ‐ AM Peak Hour

Meredith Drive & 121st Street

20 931 60 634

9.3 0.8 7.7 1.3

A A A A

Northbound

15.3

1076

69 774 408 645

26.4

C B C B

Southbound Westbound Northbound Eastbound

Douglas Avenue & SB/WB I‐35/80 Ramps

2020 NO BUILD Condition ‐ AM Peak Hour

A

Southbound Westbound

Southbound Westbound Northbound Eastbound

BB B

15.2 13.3

923 1345

B

Eastbound

11.5

19.7 10.4 8.0

EastboundNorthboundWestboundSouthbound

15831135629

B

24.7 11.8



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      NW‐E      NW‐S      NW‐W       E‐S      E‐W     E‐NW      S‐W     S‐NW      S‐E      W‐NW       W‐E      W‐S

Input Traffic Volume (veh) 15 5 5 185 920 35 20 10 40 10 475 60

Movement Volume (veh) 13 5 5 181 908 34 18 10 41 12 483 64

Approach Volume (veh) 1774

GEH Statistic ‐ ‐ ‐ 0.30 0.40 ‐ ‐ ‐ ‐ ‐ 0.37 ‐

Average Queue (Feet) 0 0 0 0 0 0 0 0 0 0 0 0

Max Queue (Feet) 7 7 7 7 2 2 0 0 0 0 0 0

Delay (Secs) 11.5 12.5 7.2 3.5 0.3 0.8 10.6 13.3 5.6 3.9 0.4 1.0

LOS B B A A A A B B A A A A

Approach Delay (Secs) 1.1

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 75 620 655 60 390 90 95 410 10 190 205 135

Movement Volume (veh) 75 617 639 59 387 90 98 421 13 194 208 137

Approach Volume (veh) 2938

GEH Statistic ‐ 0.12 0.63 ‐ 0.15 ‐ ‐ 0.54 ‐ 0.29 0.21 0.17

Average Queue (Feet) 17 96 237 12 47 13 20 27 1 30 19 14

Max Queue (Feet) 117 1012 1114 86 211 128 120 182 33 140 122 160

Delay (Secs) 53.4 32.0 35.4 42.7 33.7 23.9 41.0 18.4 11.4 38.6 24.5 18.0

LOS D C D D C C D B B D C B

Approach Delay (Secs) 31.0

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       W‐N       W‐E       W‐S       N‐E      N‐S      N‐W      E‐S      E‐W      E‐N       S‐W       S‐N      S‐E

Input Traffic Volume (veh) 70 1265 150 15 10 65 75 590 25 80 10 70

Movement Volume (veh) 65 1240 154 15 10 67 80 599 23 86 9 71

Approach Volume (veh) 2419

GEH Statistic ‐ 0.71 0.32 ‐ ‐ ‐ ‐ 0.37 ‐ ‐ ‐ ‐

Average Queue (Feet) 5 155 1 2 1 1 8 45 1 10 3 0

Max Queue (Feet) 96 847 105 47 46 68 124 338 45 124 113 29

Delay (Secs) 19.0 24.7 8.0 35.6 25.2 5.1 25.3 19.8 5.2 35.5 34.8 14.6

LOS B C A D C A C B A D C B

Approach Delay (Secs) 21.8

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation     NW‐NE     NW‐SE     NE‐SE    NE‐NW    SE‐NW    SE‐NE

Input Traffic Volume (veh) 615 1415 70 755 470 265

Movement Volume (veh) 603 1397 68 760 488 270

Approach Volume (veh) 3586

GEH Statistic 0.49 0.48 ‐ 0.18 0.82 0.31

Average Queue (Feet) 38 20 38 3 26 12

Max Queue (Feet) 614 360 241 140 277 226

Delay (Secs) 13.4 6.7 38.1 12.7 15.8 11.7

LOS B A D B B B

Approach Delay (Secs) 11.3

Approach LOS B

Meredith Drive & 112th Street

2020 NO BUILD Condition ‐ AM Peak Hour

2020 NO BUILD Condition ‐ AM Peak Hour

NW Urbandale Drive (IA 141) & Plum Drive 

2020 NO BUILD Condition ‐ AM Peak Hour

NW Urbandale Drive (IA 141) & NB/EB I‐35/80 Ramps

22.7 12.3 19.9 26.5

C C C

2020 NO BUILD Condition ‐ AM Peak Hour

NW Urbandale Drive (IA 141) & Meredith Drive 

0.5

B

Southbound Westbound Northbound Eastbound

A

Westbound Northbound Eastbound

C

1331 536 532 539

34.8 33.0 22.4 27.9

1123 69 559

10.8 0.8 8.0

Southbound

702 166

C B B C

A B B

2000 828 758

14.3

Eastbound

23

Southbound Westbound Northbound Eastbound

1459 92

A A

8.7 14.8

Southbound Westbound Northbound



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      N‐SE      E‐SE      E‐N     SE‐N

Input Traffic Volume (veh) 1355 675 250 1165

Movement Volume (veh) 1332 670 243 1183

Approach Volume (veh) 3428

GEH Statistic 0.63 0.19 0.45 0.53

Average Queue (Feet) 43 94 34 26

Max Queue (Feet) 515 386 289 287

Delay (Secs) 9.6 33.3 6.8 8.3

LOS A C A A

Approach Delay (Secs) 13.6

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐N      S‐N      S‐E

Input Traffic Volume (veh) 10 1295 120

Movement Volume (veh) 9 1310 116

Approach Volume (veh) 1435

GEH Statistic ‐ 0.42 0.37

Average Queue (Feet) 0 0 0

Max Queue (Feet) 0 34 34

Delay (Secs) 5.2 0.4 1.2

LOS A A A

Approach Delay (Secs) 0.5

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 150 2315 75 320 185 35 180 955 170 50 235 490

Movement Volume (veh) 147 2309 75 326 188 37 179 965 170 47 213 423

Approach Volume (veh) 5079

GEH Statistic 0.25 0.12 ‐ 0.33 0.22 ‐ 0.07 0.32 0.00 ‐ 1.47 3.14

Average Queue (Feet) 31 1246 9 131 23 5 39 43 9 9 39 1161

Max Queue (Feet) 146 1702 113 444 132 89 158 294 166 90 208 1642

Delay (Secs) 50.3 28.5 21.3 76.2 32.0 22.7 49.8 19.1 9.6 39.0 50.7 122.8

LOS D C C E C C D B A D D F

Approach Delay (Secs) 39.4

Approach LOS D

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       E‐S      E‐N      S‐N      S‐E

Input Traffic Volume (veh) 50 325 50 35 185 35

Movement Volume (veh) 51 324 53 40 193 35

Approach Volume (veh) 696

GEH Statistic ‐ 0.06 ‐ ‐ 0.58 ‐

Average Queue (Feet) 0 0 0 0 0 0

Max Queue (Feet) 0 0 0 0 0 0

Delay (Secs) 1.4 0.0 7.2 4.8 0.1 0.6

LOS A A A A A A

Approach Delay (Secs) 1.0

Approach LOS A

2020 NO BUILD Condition ‐ AM Peak Hour

100th Street & Northpark Drive

5.2 0.5

2531 551 1314 683

A A

NW Urbandale Drive (IA 141) & SE 41st Street

2020 NO BUILD Condition ‐ AM Peak Hour

NW Urbandale Drive (IA 141) & SE 37th Street

2020 NO BUILD Condition ‐ AM Peak Hour

Eastbound

Southbound Westbound Northbound Eastbound

9 1426

NW Urbandale Drive (IA 141) & SB/WB I‐35/80 Ramps

2020 NO BUILD Condition ‐ AM Peak Hour

1332 913

22.129.6 57.5 94.5

A

Southbound Westbound Northbound Eastbound

375 93 228

C

1183

9.6 26.2 8.3

A C A

Southbound

0.2 6.2 0.2

A A

Southbound Westbound Northbound

E C F

Westbound Northbound Eastbound



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 45 295 35 10 15 25 20 190 30 5 5 5

Movement Volume (veh) 47 295 35 9 15 27 19 197 29 5 6 6

Approach Volume (veh) 690

GEH Statistic ‐ 0.00 ‐ ‐ ‐ ‐ ‐ 0.50 ‐ ‐ ‐ ‐

Average Queue (Feet) 0 1 0 2 3 0 0 1 0 1 1 0

Max Queue (Feet) 26 90 0 45 54 0 27 56 0 33 35 0

Delay (Secs) 1.0 1.3 0.9 36.3 36.7 4.2 2.1 1.2 1.1 39.0 46.8 6.0

LOS A A A D D A A A A D D A

Approach Delay (Secs) 3.3

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S      S‐N     S‐NE       W‐N      W‐NE      W‐S

Input Traffic Volume (veh) 810 485 475 565 0 70

Movement Volume (veh) 814 483 484 565 0 67

Approach Volume (veh) 2413

GEH Statistic 0.14 0.09 0.41 0.00 ‐ ‐

Average Queue (Feet) 20 10 5 41 41 1

Max Queue (Feet) 235 130 155 214 214 60

Delay (Secs) 9.2 7.5 5.9 20.7 0.0 6.5

LOS A A A C A A

Approach Delay (Secs) 10.8

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S      N‐SW       E‐S     E‐SW      E‐N      S‐N

Input Traffic Volume (veh) 835 435 280 0 565 935

Movement Volume (veh) 839 444 285 0 570 933

Approach Volume (veh) 3071

GEH Statistic 0.14 0.43 0.30 ‐ 0.21 0.07

Average Queue (Feet) 31 4 19 19 55 37

Max Queue (Feet) 265 170 146 146 499 293

Delay (Secs) 12.4 7.3 15.6 0.0 17.3 12.7

LOS B A B A B B

Approach Delay (Secs) 13.0

Approach LOS B

NW 86th Street & SB/WB I‐35/80 Ramps

NW 86th Street & NB/EB I‐35/80 Ramps

2020 NO BUILD Condition ‐ AM Peak Hour

2020 NO BUILD Condition ‐ AM Peak Hour

1283 855 933

10.6 16.7 12.7

B B B

A A B

Southbound Westbound Northbound Eastbound

Southbound Westbound Northbound Eastbound

1.2 19.4 1.3 30.1

A B A C

377 51 245

9.2

Southbound Westbound Northbound Eastbound

6.7 19.2

814 967 632

100th Street & Plum Drive

17

2020 NO BUILD Condition ‐ AM Peak Hour



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E      N‐SE       N‐W      E‐W       W‐E     W‐SE

Input Traffic Volume (veh) 85 0 335 1335 880 675

Movement Volume (veh) 84 0 335 1345 887 670

Approach Volume (veh) 3321

GEH Statistic ‐ ‐ 0.00 0.27 0.24 0.19

Average Queue (Feet) 29 29 2 29 18 13

Max Queue (Feet) 300 300 160 334 200 287

Delay (Secs) 20.7 0.0 15.8 8.1 6.7 5.6

LOS C A B A A A

Approach Delay (Secs) 8.3

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐W     E‐NW      S‐W     S‐NW      S‐E       W‐E

Input Traffic Volume (veh) 1625 350 600 0 305 685

Movement Volume (veh) 1638 346 594 0 301 696

Approach Volume (veh) 3575

GEH Statistic 0.32 0.21 0.25 ‐ 0.23 0.42

Average Queue (Feet) 78 22 63 63 63 14

Max Queue (Feet) 727 564 270 270 270 180

Delay (Secs) 11.0 5.3 23.7 0.0 10.7 7.0

LOS B A C A B A

Approach Delay (Secs) 11.8

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 155 95 35 85 510 50 60 25 180 5 595 220

Movement Volume (veh) 157 99 35 86 510 50 60 25 180 4 613 217

Approach Volume (veh) 2036

GEH Statistic 0.16 ‐ ‐ ‐ 0.00 ‐ ‐ ‐ 0.00 ‐ 0.73 0.20

Average Queue (Feet) 31 14 14 6 24 0 12 8 1 0 43 1

Max Queue (Feet) 216 110 110 95 202 53 119 150 80 34 246 97

Delay (Secs) 31.7 29.1 6.6 15.1 13.9 3.0 34.4 31.9 9.3 21.5 20.2 4.4

LOS C C A B B A C C A C C A

Approach Delay (Secs) 17.0

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W     E‐NE      S‐W     S‐NE      S‐E      W‐NE       W‐E      W‐S

Input Traffic Volume (veh) 15 5 10 35 530 10 105 5 140 5 905 20

Movement Volume (veh) 15 7 9 38 533 10 105 7 139 7 923 19

Approach Volume (veh) 1812

GEH Statistic ‐ ‐ ‐ ‐ 0.13 ‐ 0.00 ‐ 0.08 ‐ 0.60 ‐

Average Queue (Feet) 0 0 0 0 0 0 0 0 0 0 0 0

Max Queue (Feet) 0 0 0 0 0 0 3 3 33 0 17 17

Delay (Secs) 10.0 11.4 5.3 4.2 0.2 0.5 13.8 17.4 9.5 1.4 0.4 0.9

LOS A B A A A A B C A A A A

Approach Delay (Secs) 2.1

Approach LOS A

A

27.8 13.2

16.8 8.1 6.2

EastboundNorthboundWestboundSouthbound

15571345419

Douglas Avenue & SB/WB I‐35/80 Ramps

2020 NO BUILD Condition ‐ PM Peak Hour

A

Southbound Westbound

Southbound Westbound Northbound Eastbound

AB B

19.3 7.0

1984 895

B

Eastbound

10.0

Northbound

16.1

696

291 646 265 834

17.1

C B B B

Southbound Westbound Northbound Eastbound

31 581 251 949

9.0 0.5 11.5 0.4

A A B A

2020 NO BUILD Condition ‐ PM Peak Hour

Douglas Avenue & NB/EB I‐35/80 Ramps

2020 NO BUILD Condition ‐ PM Peak Hour

Meredith Drive & 121st Street

2020 NO BUILD Condition ‐ PM Peak Hour

Meredith Drive & 114th Street



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      NW‐E      NW‐S      NW‐W       E‐S      E‐W     E‐NW      S‐W     S‐NW      S‐E      W‐NW       W‐E      W‐S

Input Traffic Volume (veh) 65 15 15 25 525 10 35 40 90 5 1040 15

Movement Volume (veh) 66 17 14 26 533 9 35 42 88 6 1058 16

Approach Volume (veh) 1910

GEH Statistic ‐ ‐ ‐ ‐ 0.35 ‐ ‐ ‐ ‐ ‐ 0.56 ‐

Average Queue (Feet) 0 0 0 0 0 0 0 0 0 0 0 0

Max Queue (Feet) 54 54 54 0 0 0 0 31 31 0 3 3

Delay (Secs) 14.0 13.8 8.0 5.8 0.2 0.5 11.2 16.2 9.4 2.0 0.5 0.7

LOS B B A A A A B C A A A A

Approach Delay (Secs) 2.1

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 140 415 215 40 235 130 110 835 60 525 515 155

Movement Volume (veh) 136 420 215 42 239 130 113 839 63 541 516 157

Approach Volume (veh) 3411

GEH Statistic 0.34 0.24 0.00 ‐ 0.26 0.00 0.28 0.14 ‐ 0.69 0.04 0.16

Average Queue (Feet) 28 38 16 10 32 22 23 89 8 77 42 14

Max Queue (Feet) 173 268 218 80 158 190 120 479 112 307 251 174

Delay (Secs) 44.9 26.0 13.4 46.4 36.1 27.4 43.6 29.2 21.6 39.5 23.6 15.7

LOS D C B D D C D C C D C B

Approach Delay (Secs) 29.6

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       W‐N       W‐E       W‐S       N‐E      N‐S      N‐W      E‐S      E‐W      E‐N       S‐W       S‐N      S‐E

Input Traffic Volume (veh) 135 605 75 120 25 190 100 1285 105 70 10 45

Movement Volume (veh) 136 603 73 121 25 190 96 1299 108 71 10 44

Approach Volume (veh) 2776

GEH Statistic 0.09 0.08 ‐ 0.09 ‐ 0.00 0.40 0.39 0.29 ‐ ‐ ‐

Average Queue (Feet) 20 41 0 16 4 13 9 315 2 9 3 0

Max Queue (Feet) 171 318 73 105 58 192 123 1231 90 110 80 28

Delay (Secs) 33.1 18.3 3.6 36.3 30.5 21.2 24.1 33.7 13.8 42.8 41.5 9.1

LOS C B A D C C C C B D D A

Approach Delay (Secs) 27.5

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation     NW‐NE     NW‐SE     NE‐SE    NE‐NW    SE‐NW    SE‐NE

Input Traffic Volume (veh) 500 685 130 1540 760 785

Movement Volume (veh) 506 695 120 1451 774 796

Approach Volume (veh) 4342

GEH Statistic 0.27 0.38 0.89 2.30 0.51 0.39

Average Queue (Feet) 195 37 612 601 142 133

Max Queue (Feet) 820 320 1698 1699 842 860

Delay (Secs) 50.9 16.0 31.1 31.9 37.5 23.9

LOS D B C C D C

Approach Delay (Secs) 31.1

Approach LOS C

812 336

A B

30.7 31.8

Southbound Westbound Northbound Eastbound

97

Southbound Westbound Northbound Eastbound

1503 125

B C C C

C C C

1201 1571 1570

30.6

568 165 1080

13.1 0.5 11.5

Southbound Westbound Northbound Eastbound

C

771 411 1015 1214

25.8 34.4 30.3 29.7

A

Southbound Westbound Northbound Eastbound

19.5 27.3 31.7 30.8

C C C

2020 NO BUILD Condition ‐ PM Peak Hour

NW Urbandale Drive (IA 141) & Meredith Drive 

0.5

B

Meredith Drive & 112th Street

2020 NO BUILD Condition ‐ PM Peak Hour

2020 NO BUILD Condition ‐ PM Peak Hour

NW Urbandale Drive (IA 141) & Plum Drive 

2020 NO BUILD Condition ‐ PM Peak Hour

NW Urbandale Drive (IA 141) & NB/EB I‐35/80 Ramps



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      N‐SE      E‐SE      E‐N     SE‐N

Input Traffic Volume (veh) 930 255 410 2200

Movement Volume (veh) 941 268 394 2122

Approach Volume (veh) 3725

GEH Statistic 0.36 0.80 0.80 1.68

Average Queue (Feet) 15 51 5 40

Max Queue (Feet) 324 242 148 530

Delay (Secs) 6.2 37.0 10.3 7.9

LOS A D B A

Approach Delay (Secs) 9.8

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐N      S‐N      S‐E

Input Traffic Volume (veh) 5 2545 65

Movement Volume (veh) 5 2454 63

Approach Volume (veh) 2522

GEH Statistic ‐ 1.82 ‐

Average Queue (Feet) 0 0 0

Max Queue (Feet) 0 81 81

Delay (Secs) 6.6 0.5 1.6

LOS A A A

Approach Delay (Secs) 0.5

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 170 1095 35 330 190 135 165 2025 360 95 250 370

Movement Volume (veh) 165 1113 36 344 183 134 161 1974 346 96 244 357

Approach Volume (veh) 5153

GEH Statistic 0.39 0.54 ‐ 0.76 0.51 0.09 0.31 1.14 0.75 ‐ 0.38 0.68

Average Queue (Feet) 37 76 3 88 25 22 38 110 19 25 43 244

Max Queue (Feet) 140 522 71 363 145 176 166 559 255 113 194 820

Delay (Secs) 54.1 20.8 14.4 54.7 33.3 26.1 53.2 22.1 10.8 55.4 44.8 76.6

LOS D C B D C C D C B E D E

Approach Delay (Secs) 31.2

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       E‐S      E‐N      S‐N      S‐E

Input Traffic Volume (veh) 65 230 65 50 435 50

Movement Volume (veh) 66 224 66 55 439 48

Approach Volume (veh) 898

GEH Statistic ‐ 0.40 ‐ ‐ 0.19 ‐

Average Queue (Feet) 0 0 0 0 0 0

Max Queue (Feet) 0 0 0 0 0 0

Delay (Secs) 2.8 0.0 8.3 5.4 0.2 0.7

LOS A A A A A A

Approach Delay (Secs) 1.3

Approach LOS A

Southbound

0.6 7.0 0.2

A A

Southbound Westbound Northbound

D C E

Westbound Northbound Eastbound

2122

6.2 21.1 7.9

A C A

62.5

A

Southbound Westbound Northbound Eastbound

290 121 487

C

22.524.8 43.0

NW Urbandale Drive (IA 141) & SB/WB I‐35/80 Ramps

2020 NO BUILD Condition ‐ PM Peak Hour

941 662

NW Urbandale Drive (IA 141) & SE 41st Street

2020 NO BUILD Condition ‐ PM Peak Hour

NW Urbandale Drive (IA 141) & SE 37th Street

2020 NO BUILD Condition ‐ PM Peak Hour

Eastbound

Southbound Westbound Northbound Eastbound

5 2517

2020 NO BUILD Condition ‐ PM Peak Hour

100th Street & Northpark Drive

6.6 0.5

1314 661 2481 697

A A



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 60 180 55 25 40 45 25 360 30 80 65 35

Movement Volume (veh) 60 176 56 26 42 46 25 363 31 79 71 33

Approach Volume (veh) 1008

GEH Statistic ‐ 0.30 ‐ ‐ ‐ ‐ ‐ 0.16 ‐ ‐ ‐ ‐

Average Queue (Feet) 1 3 0 2 4 0 0 7 0 7 6 0

Max Queue (Feet) 50 95 0 61 58 0 31 111 0 110 80 3

Delay (Secs) 4.3 4.9 2.1 15.0 19.4 4.5 4.6 5.7 3.0 16.3 17.5 6.9

LOS A A A B B A A A A B B A

Approach Delay (Secs) 7.6

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S      S‐N     S‐NE       W‐N      W‐NE      W‐S

Input Traffic Volume (veh) 1165 640 470 450 0 170

Movement Volume (veh) 1177 641 478 448 0 165

Approach Volume (veh) 2909

GEH Statistic 0.35 0.04 0.37 0.09 ‐ 0.39

Average Queue (Feet) 28 12 4 36 36 5

Max Queue (Feet) 330 162 131 180 180 138

Delay (Secs) 9.1 6.8 5.4 22.4 0.0 9.5

LOS A A A C A A

Approach Delay (Secs) 10.1

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S      N‐SW       E‐S     E‐SW      E‐N      S‐N

Input Traffic Volume (veh) 945 605 495 0 555 950

Movement Volume (veh) 954 613 502 0 556 942

Approach Volume (veh) 3567

GEH Statistic 0.29 0.32 0.31 ‐ 0.04 0.26

Average Queue (Feet) 38 10 31 31 51 38

Max Queue (Feet) 303 254 214 214 453 304

Delay (Secs) 14.0 11.1 16.5 0.0 16.8 13.3

LOS B B B A B B

Approach Delay (Secs) 14.1

Approach LOS B

1177 1119 613

100th Street & Plum Drive

183

2020 NO BUILD Condition ‐ PM Peak Hour

9.1

Southbound Westbound Northbound Eastbound

6.2 18.9

A A B

Southbound Westbound Northbound Eastbound

Southbound Westbound Northbound Eastbound

4.2 12.4 5.4 15.1

A B A B

292 114 419

1567 1058 942

12.9 16.7 13.3

B B B

2020 NO BUILD Condition ‐ PM Peak Hour

NW 86th Street & NB/EB I‐35/80 Ramps

2020 NO BUILD Condition ‐ PM Peak Hour

NW 86th Street & SB/WB I‐35/80 Ramps



A ≤ 10

B > 10 and ≤ 20

C > 20 and ≤ 28

D > 28 and ≤ 35

E/F > 35

F > Demand Exceeds Capacity

A ≤ 11

B > 11 and ≤ 18

C > 18 and ≤ 26

D > 26 and ≤ 35

E/F > 35 and ≤ 45

F > Demand Exceeds Capacity

DESCRIPTION

MERGE/

DIVERGE/

WEAVE

TOTAL 

VOLUME

DENSITY * 

VOLUME

WEIGHTED

AVERAGE

DENSITY

LOS

EQUIVALENT

DIVERGE 1 ‐ SB/WB I‐35/80 to 86th Street D1 9833 242878 24.7 C

DIVERGE 2 ‐ SB/WB I‐35/80 to IA 141 D2 9245 207787 22.5 C

DIVERGE 3 ‐ SB/WB I‐35/80 to Douglas D3 10970.8 320703.5 29.2 D

DIVERGE 4 ‐ NB/EB I‐35/80 to IA 141 D4 7760.5 134162.8 17.3 B

DIVERGE 5 ‐ NB/EB I‐35/80 to 86th Street D5 7860 164587 20.9 C

DIVERGE 6 ‐ NB/EB I‐35/80 to Merle Hay Rd D6 8146 161603 19.8 B

MERGE 1 ‐ SB/WB I‐35/80 Merge from Merle Hay Rd M1 9777 207705 21.2 C

MERGE 2 ‐ SB/WB I‐35/80 Merge from 86th Street Loop M2 8363 171914 20.6 C

MERGE 3 ‐ SB/WB I‐35/80 Merge from 86th Street Ramp M3 9251.0 211256.9 22.8 C

MERGE 4 ‐ SB/WB I‐35/80 Merge from IA 141 Loop M4 3779.5 75696.0 20.0 C

MERGE 5 ‐ SB/WB I‐35/80 Merge from IA 141 Ramp M5 11006 297956 27.1 C

MERGE 6 ‐ SB/WB I‐35/80 Merge from Douglas Loop M6 10301 263998 25.6 C

MERGE 7 ‐ NB/EB I‐35/80 Merge from Douglas Loop M7 7640 141771 18.6 B

MERGE 8 ‐ NB/EB I‐35/80 Merge from Douglas Ramp M8 7770 154779 19.9 B

MERGE 9 ‐ NB/EB I‐35/80 Merge from IA 141 Ramp M9 7862.8 146515.6 18.6 B

MERGE 10 ‐ NB/EB I‐35/80 Merge from 86th Street Loop M10 7215.25 125933.7 17.5 B
MERGE 11 ‐ NB/EB I‐35/80 Merge from 86th Street Ramp M11 8186 161399 19.7 B

WEAVE 1 ‐ SB/WB I‐35/80 Weaving from Douglas Ramp  W1 15946 414408 26.0 C

WEAVE 2 ‐ NB/EB I‐35/80 Weaving from Hickman Ramp W2 17566 364314 20.7 C

BASIC 1 ‐SB/WB I‐35/80 Basic Segment from Merle Hay Rd B1 9849 247041 25.1 C

BASIC 2 ‐ SB/WB I‐35/80 Basic Segment from 86th Street B2 4629 106871 23.1 C

BASIC 3 ‐ SB/WB I‐35/80 Basic Segment from IA 141 B3 5499.5 159477.0 29.0 D

BASIC 4 ‐ NB/EB I‐35/80 Basic Segment from Douglas Avenue  B4 3886 76558.5 19.7 B

BASIC 5 ‐ NB/EB I‐35/80 Basic Segment from IA 141 B5 3935 77484 19.7 B

BASIC 6 ‐ NB/EB I‐35/80 Basic Segment from 86th Street B6 4095 82541 20.2 C

LOS
Density (pc/mi/ln)

Basic Segment for Freeway

LOS
Density (pc/mi/ln)

Weaving Segment for Freeway

2020 AM PEAK HOUR

NO BUILD CONDITION



A ≤ 10

B > 10 and ≤ 20

C > 20 and ≤ 28

D > 28 and ≤ 35

E/F > 35

F > Demand Exceeds Capacity

A ≤ 11

B > 11 and ≤ 18

C > 18 and ≤ 26

D > 26 and ≤ 35

E/F > 35 and ≤ 45

F > Demand Exceeds Capacity

DESCRIPTION

MERGE/

DIVERGE/

WEAVE

TOTAL 

VOLUME

DENSITY * 

VOLUME

WEIGHTED

AVERAGE

DENSITY

LOS

EQUIVALENT

DIVERGE 1 ‐ SB/WB I‐35/80 to 86th Street D1 9855 243127 24.7 C

DIVERGE 2 ‐ SB/WB I‐35/80 to IA 141 D2 9283 210023 22.6 C

DIVERGE 3 ‐ SB/WB I‐35/80 to Douglas D3 9878.3 245496.4 24.9 C

DIVERGE 4 ‐ NB/EB I‐35/80 to IA 141 D4 11723.75 523806.8 44.7 E/F

DIVERGE 5 ‐ NB/EB I‐35/80 to 86th Street D5 11076 383747 34.6 D

DIVERGE 6 ‐ NB/EB I‐35/80 to Merle Hay Rd D6 11292 318230 28.2 D

MERGE 1 ‐ SB/WB I‐35/80 Merge from Merle Hay Rd M1 9797 210406 21.5 C

MERGE 2 ‐ SB/WB I‐35/80 Merge from 86th Street Loop M2 8061 159443 19.8 B

MERGE 3 ‐ SB/WB I‐35/80 Merge from 86th Street Ramp M3 9297.5 208855.3 22.5 C

MERGE 4 ‐ SB/WB I‐35/80 Merge from IA 141 Loop M4 4086.25 85978.9 21.0 C

MERGE 5 ‐ SB/WB I‐35/80 Merge from IA 141 Ramp M5 9892 236606 23.9 C

MERGE 6 ‐ SB/WB I‐35/80 Merge from Douglas Loop M6 10820 289981 26.8 C

MERGE 7 ‐ NB/EB I‐35/80 Merge from Douglas Loop M7 11127 366767 33.0 D

MERGE 8 ‐ NB/EB I‐35/80 Merge from Douglas Ramp M8 11826 444853 37.6 E/F

MERGE 9 ‐ NB/EB I‐35/80 Merge from IA 141 Ramp M9 11097.0 302477.5 27.3 C

MERGE 10 ‐ NB/EB I‐35/80 Merge from 86th Street Loop M10 10390.5 269771.4 26.0 C
MERGE 11 ‐ NB/EB I‐35/80 Merge from 86th Street Ramp M11 11359 327842 28.9 D

WEAVE 1 ‐ SB/WB I‐35/80 Weaving from Douglas Ramp  W1 16887 483410 28.6 D

WEAVE 2 ‐ NB/EB I‐35/80 Weaving from Hickman Ramp W2 22895 627463 27.4 C

BASIC 1 ‐SB/WB I‐35/80 Basic Segment from Merle Hay Rd B1 9875 248533 25.2 C

BASIC 2 ‐ SB/WB I‐35/80 Basic Segment from 86th Street B2 4650 107105 23.0 C

BASIC 3 ‐ SB/WB I‐35/80 Basic Segment from IA 141 B3 4945.3 123059.3 24.9 C

BASIC 4 ‐ NB/EB I‐35/80 Basic Segment from Douglas Avenue  B4 5903 210520.5 35.7 E/F

BASIC 5 ‐ NB/EB I‐35/80 Basic Segment from IA 141 B5 5550 156687 28.2 D

BASIC 6 ‐ NB/EB I‐35/80 Basic Segment from 86th Street B6 5682 162740 28.6 D

LOS
Density (pc/mi/ln)

Weaving Segment for Freeway

2020 PM PEAK HOUR

NO BUILD CONDITION

LOS
Density (pc/mi/ln)

Basic Segment for Freeway



2040 No Build Condition 
  



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E      N‐SE       N‐W      E‐W       W‐E     W‐SE

Input Traffic Volume (veh) 345 0 470 1220 1270 915

Movement Volume (veh) 321 0 431 1183 1301 900

Approach Volume (veh) 4136

GEH Statistic 1.32 ‐ 1.84 1.07 0.86 0.50

Average Queue (Feet) 107 107 36 58 63 67

Max Queue (Feet) 697 697 557 514 548 721

Delay (Secs) 29.7 0.0 25.6 14.1 14.0 13.5

LOS C A C B B B

Approach Delay (Secs) 16.3

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐W     E‐NW      S‐W     S‐NW      S‐E       W‐E

Input Traffic Volume (veh) 675 65 870 0 865 1300

Movement Volume (veh) 682 65 821 0 821 1300

Approach Volume (veh) 3689

GEH Statistic 0.27 ‐ 1.69 ‐ 1.52 0.00

Average Queue (Feet) 41 2 105 105 105 88

Max Queue (Feet) 303 140 475 475 475 575

Delay (Secs) 15.5 2.9 22.8 0.0 20.2 18.7

LOS B A C A C B

Approach Delay (Secs) 19.1

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 60 50 10 270 780 330 290 225 130 115 905 110

Movement Volume (veh) 63 47 11 228 663 278 288 221 130 119 924 111

Approach Volume (veh) 3083

GEH Statistic ‐ ‐ ‐ 2.66 4.36 2.98 0.12 0.27 0.00 0.37 0.63 0.10

Average Queue (Feet) 17 10 10 22 43 2 85 56 20 7 82 0

Max Queue (Feet) 149 88 88 259 304 104 413 319 249 118 522 65

Delay (Secs) 42.8 40.2 5.1 20.1 18.5 5.1 44.0 40.2 10.2 14.7 24.2 4.7

LOS D D A C B A D D B B C A

Approach Delay (Secs) 22.8

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W     E‐NE      S‐W     S‐NE      S‐E      W‐NE       W‐E      W‐S

Input Traffic Volume (veh) 10 5 10 120 1345 10 25 5 30 10 900 185

Movement Volume (veh) 11 5 10 101 1129 9 27 7 32 11 908 190

Approach Volume (veh) 2440

GEH Statistic ‐ ‐ ‐ 1.81 6.14 ‐ ‐ ‐ ‐ ‐ 0.27 0.37

Average Queue (Feet) 0 0 0 0 0 0 0 0 0 0 7 7

Max Queue (Feet) 0 0 0 40 0 0 0 0 0 0 273 273

Delay (Secs) 14.6 21.1 8.1 7.7 0.2 0.6 16.3 17.2 6.8 5.6 3.8 5.7

LOS B C A A A A C C A A A A

Approach Delay (Secs) 2.8

Approach LOS A

2040 NO BUILD Condition ‐ AM Peak Hour

Douglas Avenue & NB/EB I‐35/80 Ramps

2040 NO BUILD Condition ‐ AM Peak Hour

Meredith Drive & 121st Street

26 1239 66 1109

13.4 0.8 11.8 4.1

B A B A

121 1169 639 1154

35.8

D B D C

Southbound Westbound Northbound Eastbound

2040 NO BUILD Condition ‐ AM Peak Hour

B

Southbound Westbound

Southbound Westbound Northbound Eastbound

BB C

21.5 18.7

747 1642

C B

38.4 15.6

Meredith Drive & 114th Street

2040 NO BUILD Condition ‐ AM Peak Hour

Douglas Avenue & SB/WB I‐35/80 Ramps

752 1183 2201

Southbound Westbound Northbound Eastbound

13.814.127.4

Eastbound

14.4

Northbound

21.3

1300



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      NW‐E      NW‐S      NW‐W       E‐S      E‐W     E‐NW      S‐W     S‐NW      S‐E      W‐NW       W‐E      W‐S

Input Traffic Volume (veh) 10 5 10 160 1420 25 45 10 35 20 780 140

Movement Volume (veh) 9 6 9 135 1187 22 44 10 37 20 782 147

Approach Volume (veh) 2408

GEH Statistic ‐ ‐ ‐ 2.06 6.45 ‐ ‐ ‐ ‐ ‐ 0.07 0.58

Average Queue (Feet) 0 0 0 0 0 0 0 0 0 0 1 1

Max Queue (Feet) 14 14 14 16 0 0 4 0 0 0 77 77

Delay (Secs) 17.7 20.2 9.0 7.9 0.4 0.9 16.0 18.8 6.0 5.6 1.2 2.1

LOS C C A A A A C C A A A A

Approach Delay (Secs) 1.8

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 100 900 940 80 540 125 125 530 10 320 295 210

Movement Volume (veh) 75 662 672 81 545 125 130 533 12 322 303 210

Approach Volume (veh) 3670

GEH Statistic 2.67 8.52 9.44 ‐ 0.21 0.00 0.44 0.13 ‐ 0.11 0.46 0.00

Average Queue (Feet) 20 942 1076 20 71 20 30 53 1 57 25 22

Max Queue (Feet) 121 1778 1791 110 314 172 132 293 34 237 179 249

Delay (Secs) 66.4 53.8 52.5 51.1 36.6 27.3 52.2 27.7 17.4 46.2 22.8 18.1

LOS E D D D D C D C B D C B

Approach Delay (Secs) 41.1

Approach LOS D

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       W‐N       W‐E       W‐S       N‐E      N‐S      N‐W      E‐S      E‐W      E‐N       S‐W       S‐N      S‐E

Input Traffic Volume (veh) 115 1850 190 15 10 65 105 830 40 85 15 75

Movement Volume (veh) 82 1336 137 14 10 68 106 837 39 89 16 76

Approach Volume (veh) 2810

GEH Statistic 3.33 12.88 4.14 ‐ ‐ ‐ 0.10 0.24 ‐ ‐ ‐ ‐

Average Queue (Feet) 6 542 0 3 2 0 17 62 1 15 9 0

Max Queue (Feet) 107 954 0 39 33 0 162 461 59 148 155 53

Delay (Secs) 22.5 43.9 13.5 58.8 43.2 6.2 39.6 19.3 6.2 45.3 42.8 31.7

LOS C D B E D A D B A D D C

Approach Delay (Secs) 32.6

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation     NW‐NE     NW‐SE     NE‐SE    NE‐NW    SE‐NW    SE‐NE

Input Traffic Volume (veh) 1100 2075 80 1020 630 350

Movement Volume (veh) 707 1504 66 948 635 350

Approach Volume (veh) 4210

GEH Statistic 13.07 13.50 ‐ 2.30 0.20 0.00

Average Queue (Feet) 311 497 252 179 60 31

Max Queue (Feet) 1369 1376 919 828 475 438

Delay (Secs) 25.7 45.8 203.3 25.9 25.7 15.9

LOS C D F C C B

Approach Delay (Secs) 34.9

Approach LOS C

Meredith Drive & 112th Street

2040 NO BUILD Condition ‐ AM Peak Hour

2040 NO BUILD Condition ‐ AM Peak Hour

NW Urbandale Drive (IA 141) & Plum Drive 

2040 NO BUILD Condition ‐ AM Peak Hour

NW Urbandale Drive (IA 141) & NB/EB I‐35/80 Ramps

40.1 18.2 21.0 39.4

D C C

2040 NO BUILD Condition ‐ AM Peak Hour

NW Urbandale Drive (IA 141) & Meredith Drive 

1.4

C

Westbound Northbound Eastbound

91 949

15.1 1.2 12.2

Southbound Westbound Northbound Eastbound

D

1409 751 675 835

53.9 36.6 32.2 30.6

A

982 181

D B C D

D D C

Southbound

Northbound Eastbound

24

Southbound Westbound Northbound Eastbound

1344

1555 92

A B

39.4 37.4

Southbound

22.2

Westbound

2211 1014 985



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      N‐SE      E‐SE      E‐N     SE‐N

Input Traffic Volume (veh) 2210 965 420 1585

Movement Volume (veh) 1427 810 351 1518

Approach Volume (veh) 4106

GEH Statistic 18.36 5.20 3.51 1.70

Average Queue (Feet) 415 1561 1528 76

Max Queue (Feet) 1364 2697 2701 630

Delay (Secs) 53.3 106.1 13.4 14.9

LOS D F B B

Approach Delay (Secs) 46.1

Approach LOS D

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐N      S‐N      S‐E

Input Traffic Volume (veh) 10 1885 120

Movement Volume (veh) 10 1763 111

Approach Volume (veh) 1884

GEH Statistic ‐ 2.86 0.84

Average Queue (Feet) 0 1 1

Max Queue (Feet) 0 124 124

Delay (Secs) 5.9 0.8 1.6

LOS A A A

Approach Delay (Secs) 0.9

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 305 3290 395 300 650 75 410 1325 160 255 810 1160

Movement Volume (veh) 214 2293 258 292 652 75 377 1232 150 121 376 540

Approach Volume (veh) 6580

GEH Statistic 5.65 18.87 7.58 0.46 0.08 ‐ 1.66 2.60 0.80 9.77 17.82 21.27

Average Queue (Feet) 43 2400 43 352 193 14 87 58 10 24 68 2572

Max Queue (Feet) 214 2712 309 1050 926 120 331 392 181 170 355 2711

Delay (Secs) 51.9 38.7 28.0 169.9 57.2 38.8 58.5 19.5 11.2 48.0 50.6 91.2

LOS D D C F E D E B B D D F

Approach Delay (Secs) 48.4

Approach LOS D

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 65 315 70 5 20 40 25 325 25 20 5 5

Movement Volume (veh) 66 319 71 5 20 43 25 326 26 22 5 5

Approach Volume (veh) 933

GEH Statistic ‐ 0.22 ‐ ‐ ‐ ‐ ‐ 0.06 ‐ ‐ ‐ ‐

Average Queue (Feet) 0 2 0 0 2 0 0 2 0 2 0 0

Max Queue (Feet) 50 113 14 25 43 0 25 87 0 56 30 0

Delay (Secs) 2.4 2.3 1.5 18.9 20.8 4.6 2.8 2.6 1.8 18.0 19.1 4.9

LOS A A A B C A A A A B B A

Approach Delay (Secs) 3.4

Approach LOS A

2040 NO BUILD Condition ‐ AM Peak Hour

100th Street & Plum Drive

5.9 0.8

2765 1019 1759 1037

A A

NW Urbandale Drive (IA 141) & SE 41st Street

2040 NO BUILD Condition ‐ AM Peak Hour

NW Urbandale Drive (IA 141) & SE 37th Street

2040 NO BUILD Condition ‐ AM Peak Hour

Eastbound

Southbound Westbound Northbound Eastbound

10 1874

C

Southbound Westbound Northbound Eastbound

NW Urbandale Drive (IA 141) & SB/WB I‐35/80 Ramps

2040 NO BUILD Condition ‐ AM Peak Hour

1427 1161

2.2 10.4 2.6 16.1

A B A B

Southbound Westbound Northbound Eastbound

456 68 377 32

27.238.7 88.1 71.4

D

1518

53.3 78.1 14.9

D E B

Southbound Westbound Northbound

F E



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S      S‐N     S‐NE       W‐N      W‐NE      W‐S

Input Traffic Volume (veh) 925 495 600 625 0 75

Movement Volume (veh) 937 506 599 564 0 66

Approach Volume (veh) 2672

GEH Statistic 0.39 0.49 0.04 2.50 ‐ ‐

Average Queue (Feet) 24 12 9 41 41 1

Max Queue (Feet) 274 154 220 232 232 82

Delay (Secs) 10.2 8.1 7.4 20.9 0.0 7.2

LOS B A A C A A

Approach Delay (Secs) 11.4

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S      N‐SW       E‐S     E‐SW      E‐N      S‐N

Input Traffic Volume (veh) 1045 560 335 0 720 995

Movement Volume (veh) 1054 566 334 0 721 948

Approach Volume (veh) 3623

GEH Statistic 0.28 0.25 0.05 ‐ 0.04 1.51

Average Queue (Feet) 60 12 27 27 958 54

Max Queue (Feet) 415 290 210 210 2352 348

Delay (Secs) 18.2 11.6 23.7 0.0 47.1 17.4

LOS B B C A D B

Approach Delay (Secs) 23.2

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       E‐S      E‐N      S‐N      S‐E

Input Traffic Volume (veh) 55 395 55 65 320 65

Movement Volume (veh) 58 398 58 64 328 65

Approach Volume (veh) 971

GEH Statistic ‐ 0.15 ‐ ‐ 0.44 ‐

Average Queue (Feet) 0 0 0 0 0 0

Max Queue (Feet) 0 0 0 0 0 0

Delay (Secs) 2.2 0.0 8.4 5.8 0.2 0.8

LOS A A A A A A

Approach Delay (Secs) 1.1

Approach LOS A

100th Street & Northpark Drive

2040 NO BUILD Condition ‐ AM Peak Hour

NW 86th Street & NB/EB I‐35/80 Ramps

2040 NO BUILD Condition ‐ AM Peak Hour

2040 NO BUILD Condition ‐ AM Peak Hour

456 122 393

0.3 7.0 0.3

A A A

B D B

Southbound Westbound Northbound Eastbound

Southbound Westbound Northbound Eastbound

10.2 7.7 19.5

B A B

937 1105 630

948

15.9 39.7

Southbound Westbound Northbound Eastbound

17.4

NW 86th Street & SB/WB I‐35/80 Ramps

1620 1055



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E      N‐SE       N‐W      E‐W       W‐E     W‐SE

Input Traffic Volume (veh) 90 0 530 1820 1210 1065

Movement Volume (veh) 86 0 524 1600 1214 1040

Approach Volume (veh) 4464

GEH Statistic ‐ ‐ 0.26 5.32 0.11 0.77

Average Queue (Feet) 188 188 109 96 81 209

Max Queue (Feet) 910 910 770 742 958 1563

Delay (Secs) 34.5 0.0 40.3 15.3 14.3 18.5

LOS C A D B B B

Approach Delay (Secs) 19.1

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐W     E‐NW      S‐W     S‐NW      S‐E       W‐E

Input Traffic Volume (veh) 1840 375 900 0 290 840

Movement Volume (veh) 1850 370 666 0 207 844

Approach Volume (veh) 3937

GEH Statistic 0.23 0.26 8.36 ‐ 5.27 0.14

Average Queue (Feet) 116 51 96 96 95 33

Max Queue (Feet) 908 746 389 389 388 414

Delay (Secs) 12.2 8.0 34.4 0.0 12.8 9.1

LOS B A C A B A

Approach Delay (Secs) 14.9

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 235 150 40 155 805 100 80 40 295 10 1100 390

Movement Volume (veh) 161 111 29 142 746 92 77 39 282 5 596 209

Approach Volume (veh) 2489

GEH Statistic 5.26 3.41 ‐ 1.07 2.12 0.82 ‐ ‐ 0.77 ‐ 17.31 10.46

Average Queue (Feet) 583 44 44 24 60 1 26 160 113 0 1825 62

Max Queue (Feet) 924 247 247 275 461 65 195 477 407 30 2707 420

Delay (Secs) 247.1 114.2 67.9 32.9 22.3 4.3 55.6 76.8 98.5 69.6 144.7 38.2

LOS F F E C C A E E F E F D

Approach Delay (Secs) 82.7

Approach LOS F

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W     E‐NE      S‐W     S‐NE      S‐E      W‐NE       W‐E      W‐S

Input Traffic Volume (veh) 15 5 20 20 870 5 170 5 95 10 1590 30

Movement Volume (veh) 15 6 19 18 791 5 165 5 89 7 922 18

Approach Volume (veh) 2060

GEH Statistic ‐ ‐ ‐ ‐ 2.74 ‐ 0.39 ‐ ‐ ‐ 18.85 ‐

Average Queue (Feet) 7 7 7 0 0 0 97 97 158 0 1485 1485

Max Queue (Feet) 71 71 71 0 0 0 463 463 612 0 1902 1902

Delay (Secs) 112.0 70.2 39.4 10.0 0.2 1.0 81.1 87.7 247.0 37.7 90.5 57.9

LOS F F E A A A F F F E F F

Approach Delay (Secs) 60.1

Approach LOS F

Meredith Drive & 114th Street

2040 NO BUILD Condition ‐ PM Peak Hour

Douglas Avenue & SB/WB I‐35/80 Ramps

610 1600 2254

Southbound Westbound Northbound Eastbound

16.215.339.5

Eastbound

11.5

Northbound

116.8

844

B

180.8 22.1

2040 NO BUILD Condition ‐ PM Peak Hour

B

Southbound Westbound

Southbound Westbound Northbound Eastbound

AB C

29.3 9.1

2220 873

D

301 980 398 810

88.1

F C F F

Southbound Westbound Northbound Eastbound

40 814 259 947

71.2 0.4 138.2 89.5

F A F F

2040 NO BUILD Condition ‐ PM Peak Hour

Douglas Avenue & NB/EB I‐35/80 Ramps

2040 NO BUILD Condition ‐ PM Peak Hour

Meredith Drive & 121st Street



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      NW‐E      NW‐S      NW‐W       E‐S      E‐W     E‐NW      S‐W     S‐NW      S‐E      W‐NW       W‐E      W‐S

Input Traffic Volume (veh) 55 15 30 15 765 5 100 40 85 10 1660 30

Movement Volume (veh) 51 14 28 15 683 6 105 39 84 6 977 19

Approach Volume (veh) 2027

GEH Statistic ‐ ‐ ‐ ‐ 3.05 ‐ 0.49 ‐ ‐ ‐ 18.81 ‐

Average Queue (Feet) 103 103 103 0 0 0 3 21 21 0 635 635

Max Queue (Feet) 245 245 245 0 0 0 113 207 207 0 759 759

Delay (Secs) 229.0 203.0 154.0 27.6 0.4 0.6 41.1 69.4 76.1 3.0 91.5 52.5

LOS F F F D A A E F F A F F

Approach Delay (Secs) 60.9

Approach LOS F

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 165 595 310 50 325 175 150 1115 70 820 740 240

Movement Volume (veh) 139 499 256 50 322 171 126 923 58 483 446 145

Approach Volume (veh) 3618

GEH Statistic 2.11 4.10 3.21 ‐ 0.17 0.30 2.04 6.01 ‐ 13.20 12.07 6.85

Average Queue (Feet) 46 80 23 17 81 111 45 1138 6 1599 241 23

Max Queue (Feet) 219 578 414 85 360 474 176 1447 79 1737 646 263

Delay (Secs) 79.4 39.7 17.1 70.8 69.7 97.4 112.4 95.7 44.6 190.4 36.7 26.3

LOS E D B E E F F F D F D C

Approach Delay (Secs) 81.6

Approach LOS F

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       W‐N       W‐E       W‐S       N‐E      N‐S      N‐W      E‐S      E‐W      E‐N       S‐W       S‐N      S‐E

Input Traffic Volume (veh) 70 880 245 140 25 180 150 1795 165 70 10 50

Movement Volume (veh) 56 704 197 140 24 180 107 1340 119 71 10 51

Approach Volume (veh) 2999

GEH Statistic ‐ 6.25 3.23 0.00 ‐ 0.00 3.79 11.49 3.86 ‐ ‐ ‐

Average Queue (Feet) 6 53 0 28 6 63 7 1332 2 17 5 0

Max Queue (Feet) 105 570 49 140 73 457 111 1816 69 138 103 20

Delay (Secs) 35.0 18.6 7.0 54.8 48.6 99.6 30.5 52.2 19.9 73.2 47.0 11.4

LOS C B A D D F C D B E D B

Approach Delay (Secs) 41.7

Approach LOS D

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation     NW‐NE     NW‐SE     NE‐SE    NE‐NW    SE‐NW    SE‐NE

Input Traffic Volume (veh) 875 1045 150 2050 1005 1040

Movement Volume (veh) 629 864 92 1294 788 811

Approach Volume (veh) 4478

GEH Statistic 8.97 5.86 5.27 18.49 7.25 7.53

Average Queue (Feet) 1087 199 2345 2325 569 508

Max Queue (Feet) 1383 1267 2702 2699 931 928

Delay (Secs) 64.9 16.9 50.0 40.3 61.8 32.5

LOS E B D D E C

Approach Delay (Secs) 41.8

Approach LOS D

1493 1386 1599

957 344

A F

37.1 40.9

Southbound

46.9

Westbound Northbound Eastbound

93

Southbound Westbound Northbound Eastbound

704

F

1566 132

B E D D

D D D

Southbound

228 1002

202.5 1.0 58.8

Southbound Westbound Northbound Eastbound

D

894 543 1107 1074

39.4 78.5 94.9 104.4

Westbound Northbound Eastbound

17.2 77.8 48.3 47.3

E F F

2040 NO BUILD Condition ‐ PM Peak Hour

NW Urbandale Drive (IA 141) & Meredith Drive 

90.2

F

Meredith Drive & 112th Street

2040 NO BUILD Condition ‐ PM Peak Hour

2040 NO BUILD Condition ‐ PM Peak Hour

NW Urbandale Drive (IA 141) & Plum Drive 

2040 NO BUILD Condition ‐ PM Peak Hour

NW Urbandale Drive (IA 141) & NB/EB I‐35/80 Ramps



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      N‐SE      E‐SE      E‐N     SE‐N

Input Traffic Volume (veh) 1550 370 680 2950

Movement Volume (veh) 1145 368 646 1991

Approach Volume (veh) 4150

GEH Statistic 11.03 0.10 1.32 19.29

Average Queue (Feet) 1220 442 367 241

Max Queue (Feet) 1791 1846 1795 1212

Delay (Secs) 118.2 155.7 22.6 24.5

LOS F F C C

Approach Delay (Secs) 61.7

Approach LOS E

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐N      S‐N      S‐E

Input Traffic Volume (veh) 5 3565 65

Movement Volume (veh) 5 2583 48

Approach Volume (veh) 2636

GEH Statistic ‐ 17.71 ‐

Average Queue (Feet) 0 1 1

Max Queue (Feet) 0 176 176

Delay (Secs) 8.7 1.3 2.1

LOS A A A

Approach Delay (Secs) 1.3

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 375 1575 170 345 645 245 425 2715 430 390 880 845

Movement Volume (veh) 370 1504 159 279 593 227 313 1978 312 222 526 507

Approach Volume (veh) 6990

GEH Statistic 0.26 1.81 0.86 3.74 2.09 1.17 5.83 15.21 6.13 9.60 13.35 13.00

Average Queue (Feet) 148 564 17 699 494 138 79 223 34 46 265 2498

Max Queue (Feet) 880 2170 193 2202 2065 946 326 1093 347 253 948 2712

Delay (Secs) 83.5 51.9 18.0 191.7 66.7 46.6 64.3 28.4 17.7 53.4 60.0 99.0

LOS F D B F E D E C B D E F

Approach Delay (Secs) 55.9

Approach LOS E

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 70 190 105 20 50 65 35 575 25 175 80 40

Movement Volume (veh) 72 192 102 21 53 65 35 576 26 170 85 38

Approach Volume (veh) 1435

GEH Statistic ‐ 0.14 0.29 ‐ ‐ ‐ ‐ 0.04 ‐ 0.38 ‐ ‐

Average Queue (Feet) 2 5 0 2 6 0 1 15 0 14 6 0

Max Queue (Feet) 69 117 6 61 71 0 42 159 3 166 80 2

Delay (Secs) 6.9 6.6 2.6 15.2 22.9 4.9 5.7 8.2 4.8 16.0 15.1 6.7

LOS A A A B C A A A A B B A

Approach Delay (Secs) 9.2

Approach LOS A

74.6

D

1991

118.2 70.9 24.5

F E C

Southbound Westbound Northbound

F E

31.455.0 94.3

5.5 13.3 7.9 14.5

A B A B

Southbound Westbound Northbound Eastbound

366 139 637 293

Southbound Westbound Northbound Eastbound

NW Urbandale Drive (IA 141) & SB/WB I‐35/80 Ramps

2040 NO BUILD Condition ‐ PM Peak Hour

1145 1014

NW Urbandale Drive (IA 141) & SE 41st Street

2040 NO BUILD Condition ‐ PM Peak Hour

NW Urbandale Drive (IA 141) & SE 37th Street

2040 NO BUILD Condition ‐ PM Peak Hour

Eastbound

Southbound Westbound Northbound Eastbound

5 2631

C

2040 NO BUILD Condition ‐ PM Peak Hour

100th Street & Plum Drive

8.7 1.3

2033 1099 2603 1255

A A



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S      S‐N     S‐NE       W‐N      W‐NE      W‐S

Input Traffic Volume (veh) 1345 660 610 490 0 170

Movement Volume (veh) 1351 670 612 365 0 124

Approach Volume (veh) 3122

GEH Statistic 0.16 0.39 0.08 6.05 ‐ 3.79

Average Queue (Feet) 30 11 6 30 30 3

Max Queue (Feet) 364 151 178 169 169 112

Delay (Secs) 9.4 6.8 6.7 22.2 0.0 10.1

LOS A A A C A B

Approach Delay (Secs) 9.8

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S      N‐SW       E‐S     E‐SW      E‐N      S‐N

Input Traffic Volume (veh) 1175 775 595 0 720 1000

Movement Volume (veh) 1170 789 595 0 715 887

Approach Volume (veh) 4156

GEH Statistic 0.15 0.50 0.00 ‐ 0.19 3.68

Average Queue (Feet) 87 46 45 45 617 45

Max Queue (Feet) 778 759 281 281 2485 294

Delay (Secs) 22.2 20.6 21.1 0.0 38.2 15.8

LOS C C C A D B

Approach Delay (Secs) 23.1

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       E‐S      E‐N      S‐N      S‐E

Input Traffic Volume (veh) 80 285 80 80 735 80

Movement Volume (veh) 81 285 80 82 733 79

Approach Volume (veh) 1340

GEH Statistic ‐ 0.00 ‐ ‐ 0.07 ‐

Average Queue (Feet) 0 0 0 0 0 0

Max Queue (Feet) 0 0 0 0 0 0

Delay (Secs) 5.3 0.0 10.0 6.7 0.5 1.1

LOS A A A A A A

Approach Delay (Secs) 1.7

Approach LOS A

21.6 30.4

Southbound Westbound Northbound Eastbound

15.8

NW 86th Street & SB/WB I‐35/80 Ramps

1959 1310 887

C C B

Southbound Westbound Northbound Eastbound

Southbound Westbound Northbound Eastbound

9.4 6.8 19.1

A A B

1351 1282 489

366 162 812

1.2 8.3 0.6

A A A

2040 NO BUILD Condition ‐ PM Peak Hour

2040 NO BUILD Condition ‐ PM Peak Hour

NW 86th Street & NB/EB I‐35/80 Ramps

2040 NO BUILD Condition ‐ PM Peak Hour

100th Street & Northpark Drive



A ≤ 10

B > 10 and ≤ 20

C > 20 and ≤ 28

D > 28 and ≤ 35

E/F > 35

F > Demand Exceeds Capacity

A ≤ 11

B > 11 and ≤ 18

C > 18 and ≤ 26

D > 26 and ≤ 35

E/F > 35 and ≤ 45

F > Demand Exceeds Capacity

DESCRIPTION

MERGE/

DIVERGE/

WEAVE

TOTAL 

VOLUME

DENSITY * 

VOLUME

WEIGHTED

AVERAGE

DENSITY

LOS

EQUIVALENT

DIVERGE 1 ‐ SB/WB I‐35/80 to 86th Street D1 13001 492108 37.9 E/F

DIVERGE 2 ‐ SB/WB I‐35/80 to IA 141 D2 11239 612470 54.5 E/F

DIVERGE 3 ‐ SB/WB I‐35/80 to Douglas D3 12349.0 306884.6 24.9 C

DIVERGE 4 ‐ NB/EB I‐35/80 to IA 141 D4 9406.3 170081.1 18.1 B

DIVERGE 5 ‐ NB/EB I‐35/80 to 86th Street D5 9465.0 182874.6 19.3 B

DIVERGE 6 ‐ NB/EB I‐35/80 to Merle Hay Rd D6 10296.5 194287.3 18.9 B

MERGE 1 ‐ SB/WB I‐35/80 Merge from Merle Hay Rd M1 13129 293158 22.3 C

MERGE 2 ‐ SB/WB I‐35/80 Merge from 86th Street Loop M2 10866 356439 32.8 D

MERGE 3 ‐ SB/WB I‐35/80 Merge from 86th Street Ramp M3 11868.8 466421.4 39.3 E/F

MERGE 4 ‐ SB/WB I‐35/80 Merge from IA 141 Loop M4 4493.3 77327.6 17.2 B

MERGE 5 ‐ SB/WB I‐35/80 Merge from IA 141 Ramp M5 12331 292433 23.7 C

MERGE 6 ‐ SB/WB I‐35/80 Merge from Douglas Loop M6 11520 244989 21.3 C

MERGE 7 ‐ NB/EB I‐35/80 Merge from Douglas Loop M7 9264 155991 16.8 B

MERGE 8 ‐ NB/EB I‐35/80 Merge from Douglas Ramp M8 9391 177116 18.9 B

MERGE 9 ‐ NB/EB I‐35/80 Merge from IA 141 Ramp M9 9474.8 163986.9 17.3 B

MERGE 10 ‐ NB/EB I‐35/80 Merge from 86th Street Loop M10 9101 151587 16.7 B

MERGE 11 ‐ NB/EB I‐35/80 Merge from 86th Street Ramp M11 10315.8 196772.2 19.1 B

WEAVE 1 ‐ SB/WB I‐35/80 Weaving from Douglas Ramp  W1 18204 419673 23.1 C

WEAVE 2 ‐ NB/EB I‐35/80 Weaving from Hickman Ramp W2 21125 410348 19.4 B

BASIC 1 ‐SB/WB I‐35/80 Basic Segment from Merle Hay Rd B1 13088 371237 28.4 D

BASIC 2 ‐ SB/WB I‐35/80 Basic Segment from 86th Street B2 11507 540039 46.9 E/F

BASIC 3 ‐ SB/WB I‐35/80 Basic Segment from IA 141 B3 6167.0 156171.7 25.3 C

BASIC 4 ‐ NB/EB I‐35/80 Basic Segment from Douglas Avenue B4 4703.8 88778.8 18.9 B

BASIC 5 ‐ NB/EB I‐35/80 Basic Segment from IA 141 B5 4730.8 86570.6 18.3 B

BASIC 6 ‐ NB/EB I‐35/80 Basic Segment from 86th Street B6 5166.5 99762.8 19.3 B

LOS
Density (pc/mi/ln)

Weaving Segment for Freeway

2040 AM PEAK HOUR

TRUE NO BUILD CONDITIONS

LOS
Density (pc/mi/ln)

Basic Segment for Freeway



A ≤ 10

B > 10 and ≤ 20

C > 20 and ≤ 28

D > 28 and ≤ 35

E/F > 35

F > Demand Exceeds Capacity

A ≤ 11

B > 11 and ≤ 18

C > 18 and ≤ 26

D > 26 and ≤ 35

E/F > 35 and ≤ 45

F > Demand Exceeds Capacity

DESCRIPTION

MERGE/

DIVERGE/

WEAVE

TOTAL 

VOLUME

DENSITY * 

VOLUME

WEIGHTED

AVERAGE

DENSITY

LOS

EQUIVALENT

DIVERGE 1 ‐ SB/WB I‐35/80 to 86th Street D1 13445 468210 34.8 D

DIVERGE 2 ‐ SB/WB I‐35/80 to IA 141 D2 12599 338068 26.8 C

DIVERGE 3 ‐ SB/WB I‐35/80 to Douglas D3 12736.3 314428.3 24.7 C

DIVERGE 4 ‐ NB/EB I‐35/80 to IA 141 D4 10902.8 724997.3 66.5 E/F

DIVERGE 5 ‐ NB/EB I‐35/80 to 86th Street D5 11007.0 241984.5 22.0 C

DIVERGE 6 ‐ NB/EB I‐35/80 to Merle Hay Rd D6 12085.0 267570.6 22.1 C

MERGE 1 ‐ SB/WB I‐35/80 Merge from Merle Hay Rd M1 13436 306556 22.8 C

MERGE 2 ‐ SB/WB I‐35/80 Merge from 86th Street Loop M2 11078 231952 20.9 C

MERGE 3 ‐ SB/WB I‐35/80 Merge from 86th Street Ramp M3 12649.5 300488.2 23.8 C

MERGE 4 ‐ SB/WB I‐35/80 Merge from IA 141 Loop M4 5372.3 111751.2 20.8 C

MERGE 5 ‐ SB/WB I‐35/80 Merge from IA 141 Ramp M5 12717 296260 23.3 C

MERGE 6 ‐ SB/WB I‐35/80 Merge from Douglas Loop M6 13314 329953 24.8 C

MERGE 7 ‐ NB/EB I‐35/80 Merge from Douglas Loop M7 10758 659418 61.3 E/F

MERGE 8 ‐ NB/EB I‐35/80 Merge from Douglas Ramp M8 11283 738726 65.5 E/F

MERGE 9 ‐ NB/EB I‐35/80 Merge from IA 141 Ramp M9 10957.5 217554.4 19.9 B

MERGE 10 ‐ NB/EB I‐35/80 Merge from 86th Street Loop M10 10865 216415 19.9 B

MERGE 11 ‐ NB/EB I‐35/80 Merge from 86th Street Ramp M11 12105.0 271261.8 22.4 C

WEAVE 1 ‐ SB/WB I‐35/80 Weaving from Douglas Ramp  W1 21026 634470 30.2 D

WEAVE 2 ‐ NB/EB I‐35/80 Weaving from Hickman Ramp W2 22218 524430 23.6 C

BASIC 1 ‐SB/WB I‐35/80 Basic Segment from Merle Hay Rd B1 13454 362293 26.9 D

BASIC 2 ‐ SB/WB I‐35/80 Basic Segment from 86th Street B2 12648 310126 24.5 C

BASIC 3 ‐ SB/WB I‐35/80 Basic Segment from IA 141 B3 6363.0 155481.9 24.4 C

BASIC 4 ‐ NB/EB I‐35/80 Basic Segment from Douglas Avenue B4 5541.3 343444.2 62.0 E/F

BASIC 5 ‐ NB/EB I‐35/80 Basic Segment from IA 141 B5 5491.8 113445.2 20.7 C

BASIC 6 ‐ NB/EB I‐35/80 Basic Segment from 86th Street B6 6059.5 136853.0 22.6 C

LOS
Density (pc/mi/ln)

Basic Segment for Freeway

LOS
Density (pc/mi/ln)

Weaving Segment for Freeway

2040 PM PEAK HOUR

TRUE NO BUILD CONDITIONS



2040 No Build + NW 100th St Condition 
  



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E      N‐SE       N‐W      E‐W       W‐E     W‐SE

Input Traffic Volume (veh) 330 0 480 1220 1230 920

Movement Volume (veh) 321 0 453 1176 1254 907

Approach Volume (veh) 4111

GEH Statistic 0.50 ‐ 1.25 1.27 0.68 0.43

Average Queue (Feet) 111 111 41 58 67 70

Max Queue (Feet) 786 786 646 515 497 603

Delay (Secs) 28.3 0.0 25.2 13.9 15.1 13.9

LOS C A C B B B

Approach Delay (Secs) 16.6

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐W     E‐NW      S‐W     S‐NW      S‐E       W‐E

Input Traffic Volume (veh) 640 60 890 0 830 1245

Movement Volume (veh) 645 61 838 0 783 1255

Approach Volume (veh) 3582

GEH Statistic 0.20 ‐ 1.77 ‐ 1.65 0.28

Average Queue (Feet) 36 1 107 107 107 77

Max Queue (Feet) 277 115 431 431 430 560

Delay (Secs) 14.3 2.9 23.6 0.0 19.5 16.9

LOS B A C A B B

Approach Delay (Secs) 18.3

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 60 50 10 270 715 330 290 225 130 115 905 110

Movement Volume (veh) 63 47 11 235 630 288 289 222 131 118 922 111

Approach Volume (veh) 3067

GEH Statistic ‐ ‐ ‐ 2.20 3.28 2.39 0.06 0.20 0.09 0.28 0.56 0.10

Average Queue (Feet) 16 9 9 22 40 2 83 53 19 7 79 0

Max Queue (Feet) 130 80 80 232 275 88 392 284 214 117 483 65

Delay (Secs) 40.8 40.9 5.7 19.9 18.1 5.3 43.0 37.8 9.5 14.5 23.6 4.4

LOS D D A B B A D D A B C A

Approach Delay (Secs) 22.2

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W     E‐NE      S‐W     S‐NE      S‐E      W‐NE       W‐E      W‐S

Input Traffic Volume (veh) 10 5 10 120 1280 10 25 5 30 10 900 185

Movement Volume (veh) 14 4 8 106 1121 9 27 7 32 11 913 191

Approach Volume (veh) 2443

GEH Statistic ‐ ‐ ‐ 1.32 4.59 ‐ ‐ ‐ ‐ ‐ 0.43 0.44

Average Queue (Feet) 0 0 0 0 0 0 0 0 0 0 5 5

Max Queue (Feet) 0 0 0 16 0 0 0 0 0 0 266 266

Delay (Secs) 13.4 15.8 7.2 8.0 0.2 0.6 17.0 19.7 6.2 5.3 3.6 5.3

LOS B C A A A A C C A A A A

Approach Delay (Secs) 2.7

Approach LOS A

Meredith Drive & 114th Street

2040 NO BUILD + NW 100TH Condition ‐ AM Peak Hour

Douglas Avenue & SB/WB I‐35/80 Ramps

774 1176 2161

Southbound Westbound Northbound Eastbound

14.613.926.5

Eastbound

13.3

Northbound

20.8

1255

B

37.6 15.3

2040 NO BUILD + NW 100TH Condition ‐ AM Peak Hour

B

Southbound Westbound

Southbound Westbound Northbound Eastbound

BB C

21.6 16.9

706 1621

C

121 1153 642 1151

34.4

D B C C

Southbound Westbound Northbound Eastbound

26 1236 66 1115

11.9 0.9 12.1 3.9

B A B A

2040 NO BUILD + NW 100TH Condition ‐ AM Peak Hour

Douglas Avenue & NB/EB I‐35/80 Ramps

2040 NO BUILD + NW 100TH Condition ‐ AM Peak Hour

Meredith Drive & 121st Street



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      NW‐E      NW‐S      NW‐W       E‐S      E‐W     E‐NW      S‐W     S‐NW      S‐E      W‐NW       W‐E      W‐S

Input Traffic Volume (veh) 10 5 10 160 1355 25 45 10 35 20 780 140

Movement Volume (veh) 9 5 9 141 1184 23 44 10 37 20 788 147

Approach Volume (veh) 2417

GEH Statistic ‐ ‐ ‐ 1.55 4.80 ‐ ‐ ‐ ‐ ‐ 0.29 0.58

Average Queue (Feet) 0 0 0 0 0 0 0 0 0 0 1 1

Max Queue (Feet) 11 11 11 30 12 12 7 0 0 0 104 104

Delay (Secs) 17.1 17.2 8.0 8.3 0.4 0.7 16.0 19.4 6.5 4.9 1.2 2.1

LOS C C A A A A C C A A A A

Approach Delay (Secs) 1.8

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 75 840 875 80 540 120 125 530 10 320 295 210

Movement Volume (veh) 62 660 672 80 543 119 131 538 12 319 306 210

Approach Volume (veh) 3652

GEH Statistic ‐ 6.57 7.30 ‐ 0.13 0.09 0.53 0.35 ‐ 0.06 0.63 0.00

Average Queue (Feet) 14 723 898 19 72 19 29 48 1 51 25 24

Max Queue (Feet) 115 1667 1671 99 310 159 123 272 33 234 175 267

Delay (Secs) 61.7 53.3 51.5 49.4 36.8 26.1 49.0 25.3 17.1 41.4 23.3 19.8

LOS E D D D D C D C B D C B

Approach Delay (Secs) 39.8

Approach LOS D

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       W‐N       W‐E       W‐S       N‐E      N‐S      N‐W      E‐S      E‐W      E‐N       S‐W       S‐N      S‐E

Input Traffic Volume (veh) 120 1700 195 15 10 65 105 825 40 85 15 75

Movement Volume (veh) 94 1344 155 14 10 68 106 839 38 88 15 76

Approach Volume (veh) 2847

GEH Statistic 2.51 9.13 3.02 ‐ ‐ ‐ 0.10 0.49 ‐ ‐ ‐ ‐

Average Queue (Feet) 8 355 0 3 2 0 14 61 1 13 9 0

Max Queue (Feet) 124 934 10 43 37 0 148 450 47 135 143 43

Delay (Secs) 23.0 35.0 10.7 56.0 38.7 7.0 34.7 19.0 7.5 41.9 47.9 26.4

LOS C C B E D A C B A D D C

Approach Delay (Secs) 27.7

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation     NW‐NE     NW‐SE     NE‐SE    NE‐NW    SE‐NW    SE‐NE

Input Traffic Volume (veh) 955 1935 80 1050 635 340

Movement Volume (veh) 619 1527 67 972 643 342

Approach Volume (veh) 4170

GEH Statistic 11.98 9.81 ‐ 2.45 0.32 0.11

Average Queue (Feet) 109 176 134 73 40 17

Max Queue (Feet) 1193 1098 789 707 411 356

Delay (Secs) 21.0 23.2 112.3 24.1 17.4 10.7

LOS C C F C B B

Approach Delay (Secs) 22.6

Approach LOS C

2146 1039 985

1593 92

A B

22.6 29.8

Southbound

15.1

Westbound Northbound Eastbound

23

Southbound Westbound Northbound Eastbound

1348

A

983 179

C B C D

C C B

Southbound

91 955

13.6 1.2 12.5

Southbound Westbound Northbound Eastbound

D

1394 742 681 835

52.8 36.4 29.7 29.3

Westbound Northbound Eastbound

31.9 17.9 20.2 35.8

D C C

2040 NO BUILD + NW 100TH Condition ‐ AM Peak Hour

NW Urbandale Drive (IA 141) & Meredith Drive 

1.4

B

Meredith Drive & 112th Street

2040 NO BUILD + NW 100TH Condition ‐ AM Peak Hour

2040 NO BUILD + NW 100TH Condition ‐ AM Peak Hour

NW Urbandale Drive (IA 141) & Plum Drive 

2040 NO BUILD + NW 100TH Condition ‐ AM Peak Hour

NW Urbandale Drive (IA 141) & NB/EB I‐35/80 Ramps



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      N‐SE      E‐SE      E‐N     SE‐N

Input Traffic Volume (veh) 2010 880 375 1610

Movement Volume (veh) 1300 860 360 1540

Approach Volume (veh) 4060

GEH Statistic 17.45 0.68 0.78 1.76

Average Queue (Feet) 103 250 182 61

Max Queue (Feet) 834 1315 1236 530

Delay (Secs) 22.9 53.0 8.2 12.6

LOS C D A B

Approach Delay (Secs) 24.1

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐N      S‐N      S‐E

Input Traffic Volume (veh) 10 1865 120

Movement Volume (veh) 10 1781 115

Approach Volume (veh) 1906

GEH Statistic ‐ 1.97 0.46

Average Queue (Feet) 0 0 0

Max Queue (Feet) 0 99 99

Delay (Secs) 5.9 0.7 1.6

LOS A A A

Approach Delay (Secs) 0.8

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 305 3110 395 300 650 75 410 1305 160 255 810 1160

Movement Volume (veh) 212 2151 263 292 653 77 390 1250 155 120 380 551

Approach Volume (veh) 6494

GEH Statistic 5.78 18.70 7.28 0.46 0.12 ‐ 1.00 1.54 0.40 9.86 17.63 20.82

Average Queue (Feet) 41 1416 43 365 185 14 83 64 10 22 66 1557

Max Queue (Feet) 197 1709 310 988 908 142 297 378 161 153 363 1710

Delay (Secs) 51.7 39.0 27.7 165.8 55.2 37.3 54.9 20.7 11.3 43.8 48.6 89.0

LOS D D C F E D D C B D D F

Approach Delay (Secs) 47.9

Approach LOS D

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 95 535 100 10 20 40 50 630 45 15 5 5

Movement Volume (veh) 97 537 98 10 20 42 49 627 50 14 6 6

Approach Volume (veh) 1556

GEH Statistic ‐ 0.09 0.20 ‐ ‐ ‐ ‐ 0.12 ‐ ‐ ‐ ‐

Average Queue (Feet) 1 6 0 1 2 0 0 5 0 2 1 0

Max Queue (Feet) 67 186 62 41 50 0 38 122 0 46 34 0

Delay (Secs) 4.1 3.4 2.3 24.3 23.2 5.6 3.9 3.3 2.5 22.2 27.5 6.4

LOS A A A C C A A A A C C A

Approach Delay (Secs) 4.0

Approach LOS A

69.2

D

1540

22.9 39.8 12.6

C D B

Southbound Westbound Northbound

F E

27.338.9 85.5

3.3 13.1 3.3 19.8

A B A B

Southbound Westbound Northbound Eastbound

732 72 726 26

Southbound Westbound Northbound Eastbound

NW Urbandale Drive (IA 141) & SB/WB I‐35/80 Ramps

2040 NO BUILD + NW 100TH Condition ‐ AM Peak Hour

1300 1220

NW Urbandale Drive (IA 141) & SE 41st Street

2040 NO BUILD + NW 100TH Condition ‐ AM Peak Hour

NW Urbandale Drive (IA 141) & SE 37th Street

2040 NO BUILD + NW 100TH Condition ‐ AM Peak Hour

Eastbound

Southbound Westbound Northbound Eastbound

10 1896

C

2040 NO BUILD + NW 100TH Condition ‐ AM Peak Hour

100th Street & Plum Drive

5.9 0.8

2626 1022 1795 1051

A A



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S      S‐N      S‐E       W‐N      W‐S

Input Traffic Volume (veh) 735 615 365 320 135 0 115

Movement Volume (veh) 722 623 364 318 120 108

Approach Volume (veh) 2255

GEH Statistic 0.48 0.32 0.05 0.11 1.33 0.66

Average Queue (Feet) 56 7 21 49 23 0

Max Queue (Feet) 575 172 177 295 135 0

Delay (Secs) 13.9 4.6 15.2 26.4 29.6 13.3

LOS B A B C C B

Approach Delay (Secs) 14.1

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S       N‐W       E‐S      E‐N      S‐W      S‐N

Input Traffic Volume (veh) 995 200 355 0 410 90 410

Movement Volume (veh) 985 204 357 415 87 398

Approach Volume (veh) 2446

GEH Statistic 0.32 0.28 0.11 0.25 ‐ 0.60

Average Queue (Feet) 58 2 66 3 5 5

Max Queue (Feet) 469 87 463 279 122 135

Delay (Secs) 14.5 4.3 29.1 13.7 14.6 4.5

LOS B A C B B A

Approach Delay (Secs) 14.0

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S      S‐N     S‐NE       W‐N      W‐NE      W‐S

Input Traffic Volume (veh) 915 515 535 700 0 120

Movement Volume (veh) 934 523 536 630 0 107

Approach Volume (veh) 2730

GEH Statistic 0.62 0.35 0.04 2.71 ‐ 1.22

Average Queue (Feet) 28 13 7 43 43 1

Max Queue (Feet) 254 147 180 221 221 87

Delay (Secs) 10.5 8.6 6.9 19.6 0.0 7.2

LOS B A A B A A

Approach Delay (Secs) 11.4

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S      N‐SW       E‐S     E‐SW      E‐N      S‐N

Input Traffic Volume (veh) 835 515 360 0 540 1050

Movement Volume (veh) 835 530 374 0 553 992

Approach Volume (veh) 3284

GEH Statistic 0.00 0.66 0.73 ‐ 0.56 1.82

Average Queue (Feet) 31 6 27 27 67 38

Max Queue (Feet) 240 158 181 181 597 319

Delay (Secs) 12.6 8.4 17.1 0.0 19.7 12.5

LOS B A B A B B

Approach Delay (Secs) 13.6

Approach LOS B

12.7 20.8

Southbound Westbound Northbound Eastbound

6.3

100th Street & SB/WB I‐35/80 Ramps

1189 772 485

B C A

Southbound Westbound Northbound Eastbound

Southbound Westbound Northbound Eastbound

9.6 20.4 21.9

A C C

1345 682 228

934 1059 737

10.5 7.7 17.8

B A B

Southbound Westbound Northbound Eastbound

1365 927 992

11.0 18.7 12.5

B B B

2040 NO BUILD + NW 100TH Condition ‐ AM Peak Hour

2040 NO BUILD + NW 100TH Condition ‐ AM Peak Hour

100th Street & NB/EB I‐35/80 Ramps

2040 NO BUILD + NW 100TH Condition ‐ AM Peak Hour

NW 86th Street & NB/EB I‐35/80 Ramps

2040 NO BUILD + NW 100TH Condition ‐ AM Peak Hour

NW 86th Street & SB/WB I‐35/80 Ramps



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       E‐S      E‐N      S‐N      S‐E

Input Traffic Volume (veh) 15 1040 155 140 680 140

Movement Volume (veh) 155 1032 158 141 672 139

Approach Volume (veh) 2297

GEH Statistic ‐ 0.25 0.24 0.08 0.31 0.08

Average Queue (Feet) 3 10 27 0 20 1

Max Queue (Feet) 102 168 193 0 257 125

Delay (Secs) 8.4 4.5 28.9 6.6 8.3 7.5

LOS A A C A A A

Approach Delay (Secs) 7.9

Approach LOS AA B A

100th Street & Northpark Drive

Southbound Westbound Northbound Eastbound

1187 299 811

5.0 18.4 8.2

2040 NO BUILD + NW 100TH Condition ‐ AM Peak Hour



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E      N‐SE       N‐W      E‐W       W‐E     W‐SE

Input Traffic Volume (veh) 85 0 540 1795 1180 1080

Movement Volume (veh) 78 0 507 1484 1136 1000

Approach Volume (veh) 4205

GEH Statistic ‐ ‐ 1.44 7.68 1.29 2.48

Average Queue (Feet) 149 149 77 115 54 240

Max Queue (Feet) 804 804 664 701 588 1552

Delay (Secs) 32.8 0.0 35.7 14.0 12.6 21.7

LOS C A D B B C

Approach Delay (Secs) 18.4

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐W     E‐NW      S‐W     S‐NW      S‐E       W‐E

Input Traffic Volume (veh) 1745 350 920 0 275 805

Movement Volume (veh) 1726 338 606 0 173 783

Approach Volume (veh) 3626

GEH Statistic 0.46 0.65 11.37 ‐ 6.82 0.78

Average Queue (Feet) 133 77 81 81 81 23

Max Queue (Feet) 889 745 352 352 351 372

Delay (Secs) 12.6 7.5 32.0 0.0 12.3 8.3

LOS B A C A B A

Approach Delay (Secs) 14.4

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 235 150 40 150 755 95 80 40 295 10 1100 390

Movement Volume (veh) 169 117 31 139 705 88 75 39 278 6 694 240

Approach Volume (veh) 2581

GEH Statistic 4.64 2.86 ‐ 0.92 1.85 ‐ ‐ ‐ 1.00 ‐ 13.56 8.45

Average Queue (Feet) 512 45 45 20 62 1 26 144 99 1 1103 3

Max Queue (Feet) 922 258 258 223 480 62 188 493 423 27 1706 128

Delay (Secs) 219.8 106.1 64.7 30.1 24.0 4.6 56.0 75.4 84.9 48.6 117.6 32.1

LOS F F E C C A E E F D F C

Approach Delay (Secs) 74.9

Approach LOS E

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W     E‐NE      S‐W     S‐NE      S‐E      W‐NE       W‐E      W‐S

Input Traffic Volume (veh) 15 5 20 20 810 5 170 5 95 10 1590 30

Movement Volume (veh) 15 6 19 18 752 5 156 5 84 8 1031 19

Approach Volume (veh) 2118

GEH Statistic ‐ ‐ ‐ ‐ 2.08 ‐ 1.10 ‐ ‐ ‐ 15.44 ‐

Average Queue (Feet) 5 5 5 0 0 0 116 116 184 0 1257 1257

Max Queue (Feet) 76 76 76 0 0 0 551 551 716 0 1706 1706

Delay (Secs) 112.4 71.9 25.8 14.8 0.2 0.7 87.8 70.6 247.9 25.5 76.9 47.7

LOS F F D B A A F F F D F E

Approach Delay (Secs) 55.9

Approach LOS F

B

162.7 23.1

35.3 14.0 16.9

EastboundNorthboundWestboundSouthbound

21361484585

Douglas Avenue & SB/WB I‐35/80 Ramps

2040 NO BUILD + NW 100TH Condition ‐ PM Peak Hour

B

Southbound Westbound

Southbound Westbound Northbound Eastbound

AB C

27.6 8.3

2064 779

D

Eastbound

11.8

Northbound

95.3

783

317 932 392 940

78.4

F C E F

Southbound Westbound Northbound Eastbound

40 775 245 1058

65.2 0.5 142.3 76.0

F A F F

2040 NO BUILD + NW 100TH Condition ‐ PM Peak Hour

Douglas Avenue & NB/EB I‐35/80 Ramps

2040 NO BUILD + NW 100TH Condition ‐ PM Peak Hour

Meredith Drive & 121st Street

2040 NO BUILD + NW 100TH Condition ‐ PM Peak Hour

Meredith Drive & 114th Street



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      NW‐E      NW‐S      NW‐W       E‐S      E‐W     E‐NW      S‐W     S‐NW      S‐E      W‐NW       W‐E      W‐S

Input Traffic Volume (veh) 55 15 30 15 705 5 100 40 85 10 1660 30

Movement Volume (veh) 54 15 30 15 645 6 103 38 84 7 1083 21

Approach Volume (veh) 2101

GEH Statistic ‐ ‐ ‐ ‐ 2.31 ‐ 0.30 ‐ ‐ ‐ 15.58 ‐

Average Queue (Feet) 64 64 64 0 0 0 5 18 18 0 611 611

Max Queue (Feet) 220 220 220 0 0 0 121 266 266 0 761 761

Delay (Secs) 153.2 126.3 98.4 29.3 0.4 0.5 43.7 64.3 71.0 4.0 77.8 45.7

LOS F F F D A A E F F A F E

Approach Delay (Secs) 53.3

Approach LOS F

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 165 465 250 50 325 175 150 1110 70 820 740 240

Movement Volume (veh) 139 402 212 49 323 174 130 936 60 536 492 159

Approach Volume (veh) 3612

GEH Statistic 2.11 3.03 2.50 ‐ 0.11 0.08 1.69 5.44 ‐ 10.91 9.99 5.73

Average Queue (Feet) 46 57 17 16 73 80 75 1035 7 1488 131 91

Max Queue (Feet) 256 343 298 86 319 401 286 1443 67 1710 588 430

Delay (Secs) 74.1 37.9 14.9 67.5 61.7 74.6 109.1 90.5 41.5 162.1 36.7 27.2

LOS E D B E E E F F D F D C

Approach Delay (Secs) 76.3

Approach LOS E

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       W‐N       W‐E       W‐S       N‐E      N‐S      N‐W      E‐S      E‐W      E‐N       S‐W       S‐N      S‐E

Input Traffic Volume (veh) 70 690 245 140 25 180 150 1790 165 70 10 50

Movement Volume (veh) 57 559 202 141 25 178 112 1394 127 72 10 51

Approach Volume (veh) 2928

GEH Statistic ‐ 5.24 2.88 0.08 ‐ 0.15 3.32 9.92 3.14 ‐ ‐ ‐

Average Queue (Feet) 6 38 0 28 6 66 8 1214 1 17 4 0

Max Queue (Feet) 113 527 67 137 70 482 131 1700 74 132 100 17

Delay (Secs) 34.1 17.4 7.2 55.9 44.3 100.5 28.8 48.6 21.3 68.8 53.3 10.0

LOS C B A E D F C D C E D A

Approach Delay (Secs) 40.9

Approach LOS D

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation     NW‐NE     NW‐SE     NE‐SE    NE‐NW    SE‐NW    SE‐NE

Input Traffic Volume (veh) 755 850 155 2110 1030 1010

Movement Volume (veh) 583 723 91 1263 840 816

Approach Volume (veh) 4316

GEH Statistic 6.65 4.53 5.77 20.62 6.21 6.42

Average Queue (Feet) 1069 203 1206 1283 563 444

Max Queue (Feet) 1387 1165 1710 1710 919 917

Delay (Secs) 76.0 17.4 47.6 39.6 58.9 28.5

LOS E B D D E C

Approach Delay (Secs) 42.6

Approach LOS D

43.9

1306 1354 1656

818 344

A F

43.6 40.1

Southbound Westbound Northbound Eastbound

99

Southbound Westbound Northbound Eastbound

F

1633 133

B E D D

D D D

666 225 1111

132.5 1.1 57.4

Southbound Westbound Northbound Eastbound

D

753 546 1126 1187

38.1 66.3 90.0 92.1

Southbound Westbound Northbound Eastbound

16.0 78.1 45.1 45.1

E F F

2040 NO BUILD + NW 100TH Condition ‐ PM Peak Hour

NW Urbandale Drive (IA 141) & Meredith Drive 

76.7

F

Meredith Drive & 112th Street

2040 NO BUILD + NW 100TH Condition ‐ PM Peak Hour

2040 NO BUILD + NW 100TH Condition ‐ PM Peak Hour

NW Urbandale Drive (IA 141) & Plum Drive 

2040 NO BUILD + NW 100TH Condition ‐ PM Peak Hour

NW Urbandale Drive (IA 141) & NB/EB I‐35/80 Ramps



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      N‐SE      E‐SE      E‐N     SE‐N

Input Traffic Volume (veh) 1275 330 595 3020

Movement Volume (veh) 1007 316 564 1998

Approach Volume (veh) 3885

GEH Statistic 7.93 0.78 1.29 20.40

Average Queue (Feet) 699 283 217 218

Max Queue (Feet) 1572 1188 1146 1321

Delay (Secs) 115.8 149.4 17.5 21.8

LOS F F B C

Approach Delay (Secs) 55.9

Approach LOS E

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐N      S‐N      S‐E

Input Traffic Volume (veh) 5 3550 65

Movement Volume (veh) 5 2512 47

Approach Volume (veh) 2564

GEH Statistic ‐ 18.85 ‐

Average Queue (Feet) 0 1 1

Max Queue (Feet) 0 95 95

Delay (Secs) 6.8 0.9 1.9

LOS A A A

Approach Delay (Secs) 0.9

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 375 1395 170 310 645 245 425 2700 430 390 880 825

Movement Volume (veh) 383 1401 167 299 653 250 307 1918 304 239 563 528

Approach Volume (veh) 7012

GEH Statistic 0.41 0.16 0.23 0.63 0.31 0.32 6.17 16.27 6.58 8.51 11.80 11.42

Average Queue (Feet) 118 219 16 187 160 58 76 196 33 44 131 1396

Max Queue (Feet) 425 1162 203 677 758 548 293 913 302 242 753 1711

Delay (Secs) 81.4 32.1 16.2 104.7 58.5 41.9 62.9 29.1 18.1 47.5 60.1 93.1

LOS F C B F E D E C B D E F

Approach Delay (Secs) 47.6

Approach LOS D

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 115 310 145 20 45 85 55 1160 55 175 80 40

Movement Volume (veh) 110 298 134 21 46 85 56 1171 58 175 77 40

Approach Volume (veh) 2271

GEH Statistic 0.47 0.69 0.93 ‐ ‐ ‐ ‐ 0.32 ‐ 0.00 ‐ ‐

Average Queue (Feet) 4 8 0 5 10 0 1 54 20 61 15 1

Max Queue (Feet) 117 192 64 66 74 0 94 831 655 279 129 49

Delay (Secs) 14.9 5.6 2.7 38.7 45.5 13.0 8.6 11.9 9.7 54.4 35.5 15.9

LOS B A A D D B A B A D D B

Approach Delay (Secs) 15.7

Approach LOS B

70.9

D

1998

115.8 64.9 21.8

F E C

Southbound Westbound Northbound

E C E

31.940.4 66.5

6.8 26.4 11.7 44.1

A C B D

Southbound Westbound Northbound Eastbound

542 152 1285 292

Southbound Westbound Northbound Eastbound

NW Urbandale Drive (IA 141) & SB/WB I‐35/80 Ramps

2040 NO BUILD + NW 100TH Condition ‐ PM Peak Hour

1007 880

NW Urbandale Drive (IA 141) & SE 41st Street

2040 NO BUILD + NW 100TH Condition ‐ PM Peak Hour

NW Urbandale Drive (IA 141) & SE 37th Street

2040 NO BUILD + NW 100TH Condition ‐ PM Peak Hour

Eastbound

Southbound Westbound Northbound Eastbound

5 2559

2040 NO BUILD + NW 100TH Condition ‐ PM Peak Hour

100th Street & Plum Drive

6.8 0.9

1951 1202 2529 1330

A A



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S      S‐N      S‐E       W‐N      W‐S

Input Traffic Volume (veh) 505 480 865 555 320 0 90

Movement Volume (veh) 491 482 874 559 212 61

Approach Volume (veh) 2679

GEH Statistic 0.63 0.09 0.31 0.17 6.62 ‐

Average Queue (Feet) 59 5 46 127 44 0

Max Queue (Feet) 523 157 482 627 197 34

Delay (Secs) 21.2 3.7 15.3 32.7 42.8 17.2

LOS C A B C D B

Approach Delay (Secs) 20.1

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S       N‐W       E‐S      E‐N      S‐W      S‐N

Input Traffic Volume (veh) 780 155 205 0 710 170 1015

Movement Volume (veh) 771 160 200 731 176 905

Approach Volume (veh) 2943

GEH Statistic 0.32 0.40 0.35 0.78 0.46 3.55

Average Queue (Feet) 54 2 80 10 12 25

Max Queue (Feet) 401 78 701 518 254 446

Delay (Secs) 16.5 4.5 31.3 20.0 15.7 9.3

LOS B A C B B A

Approach Delay (Secs) 15.5

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S      S‐N     S‐NE       W‐N      W‐NE      W‐S

Input Traffic Volume (veh) 1290 705 525 575 0 280

Movement Volume (veh) 1307 713 525 425 0 205

Approach Volume (veh) 3175

GEH Statistic 0.47 0.30 0.00 6.71 ‐ 4.82

Average Queue (Feet) 35 14 5 32 32 8

Max Queue (Feet) 398 161 152 185 185 159

Delay (Secs) 9.6 7.4 6.1 21.3 0.0 11.1

LOS A A A C A B

Approach Delay (Secs) 10.2

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S      N‐SW       E‐S     E‐SW      E‐N      S‐N

Input Traffic Volume (veh) 920 720 615 0 535 1070

Movement Volume (veh) 923 730 626 0 548 933

Approach Volume (veh) 3760

GEH Statistic 0.10 0.37 0.44 ‐ 0.56 4.33

Average Queue (Feet) 39 21 42 42 55 41

Max Queue (Feet) 290 357 260 260 617 309

Delay (Secs) 15.4 14.7 17.2 0.0 17.1 14.1

LOS B B B A B B

Approach Delay (Secs) 15.5

Approach LOS B

14.4 22.4

Southbound Westbound Northbound Eastbound

10.3

100th Street & SB/WB I‐35/80 Ramps

931 931 1081

B C B

Southbound Westbound Northbound Eastbound

Southbound Westbound Northbound Eastbound

12.5 22.1 37.1

B C D

973 1433 273

1307 1238 630

9.6 6.8 18.0

A A B

Southbound Westbound Northbound Eastbound

1653 1174 933

15.1 17.2 14.1

B B B

2040 NO BUILD + NW 100TH Condition ‐ PM Peak Hour

2040 NO BUILD + NW 100TH Condition ‐ PM Peak Hour

100th Street & NB/EB I‐35/80 Ramps

2040 NO BUILD + NW 100TH Condition ‐ PM Peak Hour

NW 86th Street & NB/EB I‐35/80 Ramps

2040 NO BUILD + NW 100TH Condition ‐ PM Peak Hour

NW 86th Street & SB/WB I‐35/80 Ramps



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       E‐S      E‐N      S‐N      S‐E

Input Traffic Volume (veh) 205 730 205 170 1555 170

Movement Volume (veh) 213 725 204 168 1480 157

Approach Volume (veh) 2947

GEH Statistic 0.55 0.19 0.07 0.15 1.93 1.02

Average Queue (Feet) 29 8 55 0 101 37

Max Queue (Feet) 224 145 307 6 796 621

Delay (Secs) 29.7 4.4 42.0 13.8 15.5 15.4

LOS C A D B B B

Approach Delay (Secs) 15.5

Approach LOS B

100th Street & Northpark Drive

Southbound Westbound Northbound Eastbound

938 372 1637

10.1 29.3 15.5

B C B

2040 NO BUILD + NW 100TH Condition ‐ PM Peak Hour



A ≤ 10

B > 10 and ≤ 20

C > 20 and ≤ 28

D > 28 and ≤ 35

E/F > 35

F > Demand Exceeds Capacity

A ≤ 11

B > 11 and ≤ 18

C > 18 and ≤ 26

D > 26 and ≤ 35

E/F > 35 and ≤ 45

F > Demand Exceeds Capacity

DESCRIPTION

MERGE/

DIVERGE/

WEAVE

TOTAL 

VOLUME

DENSITY * 

VOLUME

WEIGHTED

AVERAGE

DENSITY

LOS

EQUIVALENT

DIVERGE 1 ‐ SB/WB I‐35/80 to 86th Street D1 13403 403355 30.1 D

DIVERGE 2 ‐ SB/WB I‐35/80 to Douglas D2 13046 350550 26.9 C

DIVERGE 3 ‐ NB/EB I‐35/80 to IA 141 D3 9353.7 153598.5 16.4 B

DIVERGE 4 ‐ NB/EB I‐35/80 to Merle Hay Rd D4 10952.7 222771.3 20.3 C

MERGE 1 ‐ SB/WB I‐35/80 Merge from Merle Hay Rd M1 13388 303504 22.7 C

MERGE 2 ‐ SB/WB I‐35/80 Merge from 86th Street Loop M2 11845 263994 22.3 C

MERGE 3 ‐ SB/WB I‐35/80 Merge from IA 141 Loop M3 4847.7 86585.4 17.9 B

MERGE 4 ‐ SB/WB I‐35/80 Merge from IA 141 Ramp M4 13059.3 327701.3 25.1 C

MERGE 5 ‐ SB/WB I‐35/80 Merge from Douglas Loop M5 12097 271582 22.4 C

MERGE 6 ‐ NB/EB I‐35/80 Merge from Douglas Loop M6 9254 155676 16.8 B

MERGE 7 ‐ NB/EB I‐35/80 Merge from Douglas Ramp M7 9383 177347 18.9 B

MERGE 8 ‐ NB/EB I‐35/80 Merge from 86th Street Loop M8 9935 186169 18.7 B

MERGE 9 ‐ NB/EB I‐35/80 Merge from 86th Street Ramp M9 10992.7 229037.4 20.8 C

WEAVE 1 ‐ SB/WB I‐35/80 Weaving from 86th Street Ramp  W1 23948 515211 21.5 C

WEAVE 2 ‐ SB/WB I‐35/80 Weaving from 100th Street Ramp W2 16408 320985 19.6 B

WEAVE 3 ‐ SB/WB I‐35/80 Weaving from Douglas Avenue Ramp W3 19011 469940 24.7 C

WEAVE 4 ‐ NB/EB I‐35/80 Weaving from Hickman Ramp W4 21017 408238 19.4 B

WEAVE 5 ‐ NB/EB I‐35/80 Weaving from IA 141 Ramp W5 12596 195326 15.5 B

WEAVE 6 ‐ NB/EB I‐35/80 Weaving from 100th StreetRamp W6 14484 264625 18.3 B

BASIC 1 ‐SB/WB I‐35/80 Basic Segment from Merle Hay Rd B1 13398 353957 26.4 D

BASIC 2 ‐ SB/WB I‐35/80 Basic Segment from IA 141 B2 6528 174403 26.7 C

BASIC 3 ‐ NB/EB I‐35/80 Basic Segment from Douglas Avenue  B3 4689.3 88321.0 18.8 B

BASIC 4 ‐ NB/EB I‐35/80 Basic Segment from 86th Street B4 5499.7 114588.8 20.8 C

LOS
Density (pc/mi/ln)

Weaving Segment for Freeway

2040 AM PEAK HOUR

NO BUILD + NW 100TH ST CONDITION

LOS
Density (pc/mi/ln)

Basic Segment for Freeway



A ≤ 10

B > 10 and ≤ 20

C > 20 and ≤ 28

D > 28 and ≤ 35

E/F > 35

F > Demand Exceeds Capacity

A ≤ 11

B > 11 and ≤ 18

C > 18 and ≤ 26

D > 26 and ≤ 35

E/F > 35 and ≤ 45

F > Demand Exceeds Capacity

DESCRIPTION

MERGE/

DIVERGE/

WEAVE

TOTAL 

VOLUME

DENSITY * 

VOLUME

WEIGHTED

AVERAGE

DENSITY

LOS

EQUIVALENT

DIVERGE 1 ‐ SB/WB I‐35/80 to 86th Street D1 14018 478104 34.1 D

DIVERGE 2 ‐ SB/WB I‐35/80 to Douglas D2 12825 353684 27.6 C

DIVERGE 3 ‐ NB/EB I‐35/80 to IA 141 D3 10382.7 607747.8 58.5 E/F

DIVERGE 4 ‐ NB/EB I‐35/80 to Merle Hay Rd D4 12271.3 276861.0 22.6 C

MERGE 1 ‐ SB/WB I‐35/80 Merge from Merle Hay Rd M1 14011 334798 23.9 C

MERGE 2 ‐ SB/WB I‐35/80 Merge from 86th Street Loop M2 12117 278653 23.0 C

MERGE 3 ‐ SB/WB I‐35/80 Merge from IA 141 Loop M3 5344.7 106179.7 19.9 B

MERGE 4 ‐ SB/WB I‐35/80 Merge from IA 141 Ramp M4 12879.3 327456.3 25.4 C

MERGE 5 ‐ SB/WB I‐35/80 Merge from Douglas Loop M5 13201 383206 29.0 D

MERGE 6 ‐ NB/EB I‐35/80 Merge from Douglas Loop M6 10152 396299 39.0 E/F

MERGE 7 ‐ NB/EB I‐35/80 Merge from Douglas Ramp M7 10691 521943 48.8 E/F

MERGE 8 ‐ NB/EB I‐35/80 Merge from 86th Street Loop M8 11225 235676 21.0 C

MERGE 9 ‐ NB/EB I‐35/80 Merge from 86th Street Ramp M9 12283.3 283541.9 23.1 C

WEAVE 1 ‐ SB/WB I‐35/80 Weaving from 86th Street Ramp  W1 24698 548345 22.2 C

WEAVE 2 ‐ SB/WB I‐35/80 Weaving from 100th Street Ramp W2 17258 355372 20.6 C

WEAVE 3 ‐ SB/WB I‐35/80 Weaving from Douglas Avenue Ramp W3 20784 685071 33.0 D

WEAVE 4 ‐ NB/EB I‐35/80 Weaving from Hickman Ramp W4 20436 376669 18.4 B

WEAVE 5 ‐ NB/EB I‐35/80 Weaving from IA 141 Ramp W5 13878 241071 17.4 B

WEAVE 6 ‐ NB/EB I‐35/80 Weaving from 100th StreetRamp W6 16268 328886 20.2 C

BASIC 1 ‐SB/WB I‐35/80 Basic Segment from Merle Hay Rd B1 14027 398955 28.4 D

BASIC 2 ‐ SB/WB I‐35/80 Basic Segment from IA 141 B2 6432 174693 27.2 C

BASIC 3 ‐ NB/EB I‐35/80 Basic Segment from Douglas Avenue  B3 5268.0 284042.3 53.9 E/F

BASIC 4 ‐ NB/EB I‐35/80 Basic Segment from 86th Street B4 6149.3 141849.4 23.1 C

LOS
Density (pc/mi/ln)

Weaving Segment for Freeway

2040 PM PEAK HOUR

NO BUILD + NW 100TH ST CONDITION

LOS
Density (pc/mi/ln)

Basic Segment for Freeway



2040 Alt 2 Condition 
 
  



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E      N‐SE       N‐W      E‐W      E‐N       W‐E     W‐SE

Input Traffic Volume (veh) 535 0 680 1005 235 1500 665

Movement Volume (veh) 470 0 579 1009 237 1516 655

Approach Volume (veh) 4466

GEH Statistic 2.90 ‐ 4.03 0.13 0.13 0.41 0.39

Average Queue (Feet) 438 438 342 64 6 160 34

Max Queue (Feet) 1791 1791 1666 441 220 1243 342

Delay (Secs) 31.7 0.0 31.4 18.0 0.7 21.8 9.8

LOS C A C B A C A

Approach Delay (Secs) 20.3

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐W     E‐NW      S‐W     S‐NW      S‐E       W‐E      W‐S

Input Traffic Volume (veh) 670 120 570 0 610 1550 485

Movement Volume (veh) 676 116 567 0 609 1500 487

Approach Volume (veh) 3955

GEH Statistic 0.23 0.37 0.13 ‐ 0.04 1.28 0.09

Average Queue (Feet) 22 0 92 92 91 62 14

Max Queue (Feet) 237 74 334 334 334 534 357

Delay (Secs) 9.6 2.4 28.6 0.0 21.3 12.1 1.0

LOS A A C A C B A

Approach Delay (Secs) 13.8

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 50 45 10 330 905 445 305 210 100 155 1200 135

Movement Volume (veh) 53 43 9 322 891 438 309 208 102 157 1202 139

Approach Volume (veh) 3873

GEH Statistic ‐ ‐ ‐ 0.44 0.47 0.33 0.23 0.14 0.20 0.16 0.06 0.34

Average Queue (Feet) 12 12 12 117 85 6 97 66 26 14 196 0

Max Queue (Feet) 118 91 91 808 762 210 474 318 249 204 996 80

Delay (Secs) 41.1 53.0 10.3 46.6 21.4 9.6 47.0 49.3 16.0 22.8 31.7 9.1

LOS D D B D C A D D B C C A

Approach Delay (Secs) 29.0

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W     E‐NE      S‐W     S‐NE      S‐E      W‐NE       W‐E      W‐S

Input Traffic Volume (veh) 5 5 15 105 1650 5 25 5 25 10 1135 200

Movement Volume (veh) 5 6 15 93 1499 4 27 5 27 11 1121 203

Approach Volume (veh) 3016

GEH Statistic ‐ ‐ ‐ 1.21 3.81 ‐ ‐ ‐ ‐ ‐ 0.42 0.21

Average Queue (Feet) 0 0 0 0 1 1 0 0 0 0 6 6

Max Queue (Feet) 0 0 0 18 84 84 0 0 0 0 398 398

Delay (Secs) 19.2 29.4 11.9 10.7 1.7 0.9 28.1 26.7 7.2 8.6 2.7 4.3

LOS C D B B A A D D A A A A

Approach Delay (Secs) 3.0

Approach LOS A

2040 Alternative 2 ‐ AM Peak Hour

Douglas Avenue & NB/EB I‐35/80 Ramps

2040 Alternative 2 ‐ AM Peak Hour

Meredith Drive & 121st Street

26 1596 59 1335

17.3 2.2 18.4 3.0

C A C A

105 1651 619 1498

42.7

D C D C

Southbound Westbound Northbound Eastbound

2040 Alternative 2 ‐ AM Peak Hour

B

Southbound Westbound

Southbound Westbound Northbound Eastbound

AA C

24.8 9.4

792 1176

C B

43.3 23.2

Meredith Drive & 114th Street

2040 Alternative 2 ‐ AM Peak Hour

Douglas Avenue & SB/WB I‐35/80 Ramps

1049 1246 2171

Southbound Westbound Northbound Eastbound

18.214.731.5

Eastbound

8.5

Northbound

28.7

1987



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      NW‐E      NW‐S      NW‐W       E‐S      E‐W     E‐NW      S‐W     S‐NW      S‐E      W‐NW       W‐E      W‐S

Input Traffic Volume (veh) 10 5 15 145 1695 20 50 10 30 25 990 150

Movement Volume (veh) 9 5 14 125 1535 20 48 10 31 22 976 148

Approach Volume (veh) 2943

GEH Statistic ‐ ‐ ‐ 1.72 3.98 ‐ ‐ ‐ ‐ ‐ 0.45 0.16

Average Queue (Feet) 0 0 0 1 0 0 0 0 0 0 1 1

Max Queue (Feet) 17 17 17 59 19 19 0 0 0 0 99 99

Delay (Secs) 23.4 32.3 11.0 13.3 0.9 1.3 22.6 23.9 7.8 9.3 1.1 1.8

LOS C D B B A A C C A A A A

Approach Delay (Secs) 2.3

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 85 680 815 80 935 135 110 445 10 355 440 235

Movement Volume (veh) 69 545 637 82 929 131 113 455 12 362 431 230

Approach Volume (veh) 3996

GEH Statistic ‐ 5.45 6.61 ‐ 0.20 0.35 0.28 0.47 ‐ 0.37 0.43 0.33

Average Queue (Feet) 18 629 837 21 147 21 28 51 1 67 41 29

Max Queue (Feet) 124 1639 1687 118 584 181 133 253 35 276 262 288

Delay (Secs) 68.5 59.6 58.0 55.9 40.4 25.8 53.8 31.0 20.4 48.4 26.5 20.4

LOS E E E E D C D C C D C C

Approach Delay (Secs) 43.5

Approach LOS D

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       W‐N       W‐E       W‐S       N‐E      N‐S      N‐W      E‐S      E‐W      E‐N       S‐W       S‐N      S‐E

Input Traffic Volume (veh) 105 1490 155 15 10 70 100 790 45 85 15 75

Movement Volume (veh) 81 1172 125 14 9 73 101 795 46 89 16 75

Approach Volume (veh) 2596

GEH Statistic 2.49 8.72 2.54 ‐ ‐ ‐ 0.10 0.18 ‐ ‐ ‐ ‐

Average Queue (Feet) 7 221 0 3 2 0 11 60 1 11 8 0

Max Queue (Feet) 137 864 3 42 41 0 141 390 64 141 151 23

Delay (Secs) 21.1 31.4 9.8 54.2 41.0 6.6 28.8 19.7 6.7 35.7 44.5 21.7

LOS C C A D D A C B A D D C

Approach Delay (Secs) 25.3

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation     NW‐NE     NW‐SE    SE‐NW    SE‐NE

Input Traffic Volume (veh) 765 1750 625 320

Movement Volume (veh) 496 1396 633 325

Approach Volume (veh) 2850

GEH Statistic 10.71 8.93 0.32 0.28

Average Queue (Feet) 9 52 10 12

Max Queue (Feet) 369 368 260 276

Delay (Secs) 7.6 8.8 5.5 8.7

LOS A A A A

Approach Delay (Secs) 7.8

Approach LOS A

Meredith Drive & 112th Street

2040 Alternative 2 ‐ AM Peak Hour

2040 Alternative 2 ‐ AM Peak Hour

NW Urbandale Drive (IA 141) & Plum Drive 

2040 Alternative 2 ‐ AM Peak Hour

NW Urbandale Drive (IA 141) & NB/EB I‐35/80 Ramps

28.8 16.8 20.0 30.6

D D C

2040 Alternative 2 ‐ AM Peak Hour

NW Urbandale Drive (IA 141) & Meredith Drive 

1.3

89

Westbound Northbound Eastbound

1146

18.8 1.8 17.6

Southbound Westbound Northbound Eastbound

E

1251 1142 580 1023

59.3 39.8 35.2 32.9

C A

942 180

C B C C

A A

Southbound

Northbound Eastbound

28

Southbound Westbound Northbound Eastbound

1680

1378 96

A C

8.5

Southbound

6.6

Westbound

1892 958



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      N‐SE     NE‐SE     NE‐N     SE‐N

Input Traffic Volume (veh) 1695 820 355 625

Movement Volume (veh) 1081 819 343 636

Approach Volume (veh) 2879

GEH Statistic 16.48 0.03 0.64 0.44

Average Queue (Feet) 73 146 79 26

Max Queue (Feet) 649 902 800 318

Delay (Secs) 17.9 39.0 8.9 13.9

LOS B D A B

Approach Delay (Secs) 21.9

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 250 2785 335 230 475 45 545 1490 200 190 715 1100

Movement Volume (veh) 168 1825 203 232 476 46 541 1447 203 104 383 600

Approach Volume (veh) 6228

GEH Statistic 5.67 20.00 8.05 0.13 0.05 ‐ 0.17 1.12 0.21 7.09 14.17 17.15

Average Queue (Feet) 33 2531 37 116 78 8 142 51 11 21 57 2533

Max Queue (Feet) 169 2712 252 412 305 108 615 397 170 142 328 2712

Delay (Secs) 51.5 41.8 31.2 91.7 44.6 28.5 57.7 18.3 10.5 46.7 42.0 80.8

LOS D D C F D C E B B D D F

Approach Delay (Secs) 42.4

Approach LOS D

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 105 575 110 5 15 45 40 650 35 30 5 5

Movement Volume (veh) 105 571 107 5 14 49 39 651 37 29 5 6

Approach Volume (veh) 1618

GEH Statistic 0.00 0.17 0.29 ‐ ‐ ‐ ‐ 0.04 ‐ ‐ ‐ ‐

Average Queue (Feet) 2 22 3 1 2 0 1 18 0 3 1 0

Max Queue (Feet) 103 293 168 31 34 0 51 233 50 57 37 0

Delay (Secs) 7.0 8.1 4.7 26.2 24.5 5.9 7.7 8.6 6.1 21.9 24.9 7.1

LOS A A A C C A A A A C C A

Approach Delay (Secs) 8.4

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S      S‐N      S‐E       W‐N      W‐S

Input Traffic Volume (veh) 620 645 370 355 100 145

Movement Volume (veh) 603 647 370 357 90 136

Approach Volume (veh) 2203

GEH Statistic 0.69 0.08 0.00 0.11 1.03 0.76

Average Queue (Feet) 7 7 15 19 18 0

Max Queue (Feet) 179 180 179 278 130 4

Delay (Secs) 6.2 4.3 11.1 12.2 29.4 11.0

LOS A A B B C B

Approach Delay (Secs) 8.7

Approach LOS A

2040 Alternative 2 ‐ AM Peak Hour

100th Street & NB/EB I‐35/80 Ramps

41.6 58.1 27.3 63.9

783 68 727 40

D E C

NW Urbandale Drive (IA 141) & 54th Avenue

2040 Alternative 2 ‐ AM Peak Hour

100th Street & Plum Drive

2040 Alternative 2 ‐ AM Peak Hour

Eastbound

Southbound Westbound Northbound Eastbound

2196 754 2191 1087

E

A

Southbound Westbound Northbound Eastbound

NW Urbandale Drive (IA 141) & SB/WB I‐35/80 Ramps

2040 Alternative 2 ‐ AM Peak Hour

1081 1162

5.2 11.6 18.3

A B B

Southbound Westbound Northbound Eastbound

1250 727 226

8.47.5 11.2 20.1

A

636

17.9 30.1 13.9

B C B

Southbound Westbound Northbound

B C



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S       N‐W       E‐S      E‐N      S‐W      S‐N

Input Traffic Volume (veh) 905 210 360 245 120 350

Movement Volume (veh) 889 213 360 246 115 342

Approach Volume (veh) 2165

GEH Statistic 0.53 0.21 0.00 0.06 0.46 0.43

Average Queue (Feet) 45 2 54 1 2 4

Max Queue (Feet) 464 99 306 125 92 120

Delay (Secs) 11.1 4.1 28.1 11.8 8.3 4.4

LOS B A C B A A

Approach Delay (Secs) 12.1

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S       N‐W      S‐N     S‐NE       W‐N      W‐NE      W‐S

Input Traffic Volume (veh) 950 285 495 500 640 110

Movement Volume (veh) 968 277 504 498 583 0 99

Approach Volume (veh) 2929

GEH Statistic 0.58 0.48 0.40 0.09 2.31 ‐ 1.08

Average Queue (Feet) 28 0 12 5 42 42 1

Max Queue (Feet) 263 85 145 169 232 232 82

Delay (Secs) 10.1 2.4 8.3 6.1 20.2 0.0 7.4

LOS B A A A C A A

Approach Delay (Secs) 10.3

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S      N‐SW       E‐S     E‐SW      E‐N      S‐N      S‐E

Input Traffic Volume (veh) 870 490 365 550 990 145

Movement Volume (veh) 866 508 377 0 560 947 141

Approach Volume (veh) 3399

GEH Statistic 0.14 0.81 0.62 ‐ 0.42 1.38 0.33

Average Queue (Feet) 34 6 26 26 64 41 0

Max Queue (Feet) 260 186 179 179 736 338 24

Delay (Secs) 13.2 8.6 16.6 0.0 18.1 13.7 1.2

LOS B A B A B B A

Approach Delay (Secs) 13.3

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐W      S‐W      S‐E       W‐E

Input Traffic Volume (veh) 1690 495 395 950

Movement Volume (veh) 1542 477 381 961

Approach Volume (veh) 3361

GEH Statistic 3.68 0.82 0.71 0.36

Average Queue (Feet) 65 108 7 29

Max Queue (Feet) 618 672 415 435

Delay (Secs) 10.6 51.3 22.1 7.3

LOS B D C A

Approach Delay (Secs) 16.7

Approach LOS B

NW 86th Street & SB/WB I‐35/80 Ramps

2040 Alternative 2 ‐ AM Peak Hour

Meredith Drive & NB/EB I‐35/80 Ramp

2040 Alternative 2 ‐ AM Peak Hour

100th Street & SB/WB I‐35/80 Ramps

2040 Alternative 2 ‐ AM Peak Hour

2040 Alternative 2 ‐ AM Peak Hour

Southbound Westbound Northbound Eastbound

1542 858 961

10.6 38.3 7.3

B D A

1374 937 1088

11.5 17.5 12.1

B B B

A A B

Southbound Westbound Northbound Eastbound

Southbound Westbound Northbound Eastbound

9.7 21.5 5.4

A C A

1102 606 457

1002 682

8.4

Southbound Westbound Northbound Eastbound

7.2 18.3

NW 86th Street & NB/EB I‐35/80 Ramps

1245



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       E‐S      E‐W       W‐E      W‐S

Input Traffic Volume (veh) 505 1680 950 400

Movement Volume (veh) 353 1664 965 405

Approach Volume (veh) 3387

GEH Statistic 7.34 0.39 0.48 0.25

Average Queue (Feet) 19 2 207 46

Max Queue (Feet) 350 48 952 718

Delay (Secs) 12.4 1.3 35.2 26.9

LOS B A D C

Approach Delay (Secs) 15.2

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       E‐S      E‐N      S‐N      S‐E

Input Traffic Volume (veh) 155 970 145 140 500 95

Movement Volume (veh) 157 959 142 143 496 91

Approach Volume (veh) 1988

GEH Statistic 0.16 0.35 0.25 0.25 0.18 ‐

Average Queue (Feet) 3 14 26 0 15 1

Max Queue (Feet) 81 254 187 0 196 90

Delay (Secs) 6.5 5.0 30.6 6.1 8.3 6.4

LOS A A C A A A

Approach Delay (Secs) 7.9

Approach LOS A

5.2 18.3 8.0

A B A

2040 Alternative 2 ‐ AM Peak Hour

Southbound Westbound Northbound Eastbound

1116 285 587

100th Street & Northpark Drive

Westbound Northbound Eastbound

2017 1370

3.2 32.7

A C

2040 Alternative 2 ‐ AM Peak Hour

Southbound

Meredith Drive & SB/WB I‐35/80 Ramp



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E      N‐SE       N‐W      E‐W      E‐N       W‐E     W‐SE

Input Traffic Volume (veh) 140 0 700 1615 755 1375 700

Movement Volume (veh) 127 0 641 1461 753 1403 688

Approach Volume (veh) 5073

GEH Statistic 1.13 ‐ 2.28 3.93 0.07 0.75 0.46

Average Queue (Feet) 484 484 384 125 31 143 34

Max Queue (Feet) 1517 1517 1377 671 458 1153 364

Delay (Secs) 34.1 0.0 43.8 22.1 1.5 21.4 9.7

LOS C A D C A C A

Approach Delay (Secs) 20.2

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐W     E‐NW      S‐W     S‐NW      S‐E       W‐E      W‐S

Input Traffic Volume (veh) 1775 630 595 0 225 905 610

Movement Volume (veh) 1783 626 422 0 154 912 612

Approach Volume (veh) 4509

GEH Statistic 0.19 0.16 7.67 ‐ 5.16 0.23 0.08

Average Queue (Feet) 52 12 63 63 63 17 1

Max Queue (Feet) 535 373 262 262 262 322 146

Delay (Secs) 8.2 7.1 34.5 0.0 12.9 6.4 1.5

LOS A A C A B A A

Approach Delay (Secs) 9.4

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 245 135 35 215 1060 130 70 30 285 10 1215 475

Movement Volume (veh) 245 138 36 206 1025 124 68 31 280 9 1166 457

Approach Volume (veh) 3785

GEH Statistic 0.00 0.26 ‐ 0.62 1.08 0.53 ‐ ‐ 0.30 ‐ 1.42 0.83

Average Queue (Feet) 51 23 23 54 74 1 11 35 11 1 957 138

Max Queue (Feet) 355 134 134 495 644 68 130 275 205 36 2393 954

Delay (Secs) 36.4 36.1 15.1 46.3 18.6 5.8 28.5 42.9 24.7 26.6 45.9 21.5

LOS D D B D B A C D C C D C

Approach Delay (Secs) 31.1

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W     E‐NE      S‐W     S‐NE      S‐E      W‐NE       W‐E      W‐S

Input Traffic Volume (veh) 10 5 25 20 1110 5 170 5 90 10 1840 35

Movement Volume (veh) 10 6 24 20 1089 5 136 5 75 10 1627 29

Approach Volume (veh) 3036

GEH Statistic ‐ ‐ ‐ ‐ 0.63 ‐ 2.75 ‐ ‐ ‐ 5.12 ‐

Average Queue (Feet) 1 1 1 0 1 1 451 451 9 0 108 108

Max Queue (Feet) 41 41 41 0 67 67 819 819 182 0 586 586

Delay (Secs) 41.1 33.8 17.2 18.5 2.9 1.9 260.0 260.6 85.2 9.1 13.3 8.6

LOS E D C C A A F F F A B A

Approach Delay (Secs) 22.9

Approach LOS C

2040 Alternative 2 ‐ PM Peak Hour

Douglas Avenue & NB/EB I‐35/80 Ramps

2040 Alternative 2 ‐ PM Peak Hour

Meredith Drive & 121st Street

40 1114 216 1666

25.7 3.2 199.3 13.2

D A F B

419 1355 379 1632

26.9

C C C D

Southbound Westbound Northbound Eastbound

2040 Alternative 2 ‐ PM Peak Hour

B

Southbound Westbound

Southbound Westbound Northbound Eastbound

AA C

28.7 4.4

2409 576

D B

34.5 21.6

1524

Meredith Drive & 114th Street

2040 Alternative 2 ‐ PM Peak Hour

Douglas Avenue & SB/WB I‐35/80 Ramps

768 2214 2091

Southbound Westbound Northbound Eastbound

17.615.142.2

Eastbound

7.9

Northbound

39.0



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      NW‐E      NW‐S      NW‐W       E‐S      E‐W     E‐NW      S‐W     S‐NW      S‐E      W‐NW       W‐E      W‐S

Input Traffic Volume (veh) 50 15 35 15 995 5 105 40 85 10 1895 35

Movement Volume (veh) 49 14 33 13 974 5 107 38 82 8 1658 31

Approach Volume (veh) 3012

GEH Statistic ‐ ‐ ‐ ‐ 0.67 ‐ 0.19 ‐ ‐ ‐ 5.62 ‐

Average Queue (Feet) 35 35 35 0 0 0 45 77 77 0 246 246

Max Queue (Feet) 174 174 174 0 27 27 288 410 410 0 713 713

Delay (Secs) 98.2 83.1 60.8 36.0 0.6 1.5 103.7 115.8 102.3 6.8 22.6 14.5

LOS F F F E A A F F F A C B

Approach Delay (Secs) 23.5

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 150 495 235 50 655 190 125 910 55 910 865 255

Movement Volume (veh) 139 456 215 50 654 192 126 906 57 801 752 216

Approach Volume (veh) 4564

GEH Statistic 0.92 1.79 1.33 ‐ 0.04 0.14 0.09 0.13 ‐ 3.73 3.97 2.54

Average Queue (Feet) 40 75 20 16 129 53 37 299 11 1108 134 25

Max Queue (Feet) 171 367 266 89 514 282 154 876 93 1729 774 283

Delay (Secs) 65.4 44.0 17.0 65.5 52.4 44.7 78.4 59.2 42.5 79.7 26.9 19.1

LOS E D B E D D E E D E C B

Approach Delay (Secs) 51.1

Approach LOS D

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       W‐N       W‐E       W‐S       N‐E      N‐S      N‐W      E‐S      E‐W      E‐N       S‐W       S‐N      S‐E

Input Traffic Volume (veh) 70 695 200 135 25 185 135 1715 160 75 10 50

Movement Volume (veh) 65 627 183 135 24 184 124 1617 146 77 9 49

Approach Volume (veh) 3240

GEH Statistic ‐ 2.64 1.23 0.00 ‐ 0.07 0.97 2.40 1.13 ‐ ‐ ‐

Average Queue (Feet) 8 42 0 23 5 2 9 832 3 13 4 0

Max Queue (Feet) 118 312 15 119 73 107 128 1786 77 132 100 18

Delay (Secs) 35.2 18.3 4.1 43.9 39.0 29.2 24.0 31.6 15.0 46.1 46.3 10.1

LOS D B A D D C C C B D D B

Approach Delay (Secs) 27.0

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation     NW‐NE     NW‐SE    SE‐NW    SE‐NE

Input Traffic Volume (veh) 615 965 990 985

Movement Volume (veh) 526 870 945 928

Approach Volume (veh) 3269

GEH Statistic 3.73 3.14 1.45 1.84

Average Queue (Feet) 34 0 17 112

Max Queue (Feet) 565 0 404 890

Delay (Secs) 15.9 0.3 7.5 17.2

LOS B A A B

Approach Delay (Secs) 9.7

Approach LOS A

Meredith Drive & 112th Street

2040 Alternative 2 ‐ PM Peak Hour

2040 Alternative 2 ‐ PM Peak Hour

NW Urbandale Drive (IA 141) & Plum Drive 

2040 Alternative 2 ‐ PM Peak Hour

NW Urbandale Drive (IA 141) & NB/EB I‐35/80 Ramps

16.6 35.7 29.8 33.0

D E D

2040 Alternative 2 ‐ PM Peak Hour

NW Urbandale Drive (IA 141) & Meredith Drive 

22.4

F

Westbound Northbound EastboundSouthbound

227 1697

83.1 1.1 105.2

C

1887 135

B D C C

A B

Southbound Westbound Northbound Eastbound

D

810 896 1089 1769

40.5 51.5 60.5 49.9

Northbound Eastbound

96

Southbound Westbound Northbound Eastbound

992

875 343

A F

6.2

Southbound

12.3

Westbound

1396 1873



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      N‐SE     NE‐SE     NE‐N     SE‐N

Input Traffic Volume (veh) 1290 290 550 990

Movement Volume (veh) 1100 301 539 940

Approach Volume (veh) 2880

GEH Statistic 5.50 0.64 0.47 1.61

Average Queue (Feet) 34 61 10 20

Max Queue (Feet) 499 404 302 331

Delay (Secs) 9.5 32.5 13.6 9.0

LOS A C B A

Approach Delay (Secs) 12.5

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 295 1255 150 245 480 155 550 2965 515 310 770 850

Movement Volume (veh) 264 1263 146 242 475 157 460 2435 421 182 467 508

Approach Volume (veh) 7020

GEH Statistic 1.85 0.23 0.33 0.19 0.23 0.16 4.00 10.20 4.35 8.16 12.18 13.12

Average Queue (Feet) 748 357 12 235 154 55 156 86 24 40 229 2501

Max Queue (Feet) 1505 1339 173 702 650 322 750 748 349 208 706 2709

Delay (Secs) 323.1 24.2 14.9 183.9 79.2 60.7 70.7 15.6 12.2 57.8 77.2 102.1

LOS F C B F E E E B B E E F

Approach Delay (Secs) 54.7

Approach LOS D

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 120 325 160 20 40 80 45 1180 40 265 95 50

Movement Volume (veh) 115 316 149 21 42 80 37 1005 33 265 91 56

Approach Volume (veh) 2210

GEH Statistic 0.46 0.50 0.88 ‐ ‐ ‐ ‐ 5.29 ‐ 0.00 ‐ ‐

Average Queue (Feet) 9 25 2 3 7 0 21 769 612 73 11 0

Max Queue (Feet) 138 267 142 67 65 16 745 1437 1261 371 108 23

Delay (Secs) 20.9 13.8 4.8 26.6 36.8 26.0 34.3 55.5 48.4 48.1 22.3 10.1

LOS C B A C D C C E D D C B

Approach Delay (Secs) 38.8

Approach LOS D

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S      S‐N      S‐E       W‐N      W‐S

Input Traffic Volume (veh) 500 480 715 810 240 125

Movement Volume (veh) 501 481 630 721 184 99

Approach Volume (veh) 2616

GEH Statistic 0.04 0.05 3.28 3.22 3.85 2.46

Average Queue (Feet) 7 5 30 321 31 0

Max Queue (Feet) 165 138 428 729 156 11

Delay (Secs) 7.1 4.0 16.3 48.2 32.6 11.4

LOS A A B D C B

Approach Delay (Secs) 22.0

Approach LOS C

2040 Alternative 2 ‐ PM Peak Hour

100th Street & NB/EB I‐35/80 Ramps

70.6 104.9 22.8 85.1

580 143 1075 412

E F C

NW Urbandale Drive (IA 141) & 54th Avenue

2040 Alternative 2 ‐ PM Peak Hour

Plum Drive & 100th Street

2040 Alternative 2 ‐ PM Peak Hour

Eastbound

Southbound Westbound Northbound Eastbound

1673 874 3316 1157

D

NW Urbandale Drive (IA 141) & SB/WB I‐35/80 Ramps

2040 Alternative 2 ‐ PM Peak Hour

1100 840

5.6 33.3 25.2

A C C

Southbound Westbound Northbound Eastbound

982 1351 283

54.612.9 29.3

D

Southbound Westbound Northbound Eastbound

37.2

B

940

9.5 20.4 9.0

A C A

Southbound Westbound Northbound

C

F



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S       N‐W       E‐S      E‐N      S‐W      S‐N

Input Traffic Volume (veh) 750 140 230 440 225 730

Movement Volume (veh) 753 143 225 447 203 610

Approach Volume (veh) 2381

GEH Statistic 0.11 0.25 0.33 0.33 1.50 4.64

Average Queue (Feet) 36 1 50 1 3 10

Max Queue (Feet) 390 69 338 174 106 187

Delay (Secs) 11.0 3.8 28.4 13.9 7.6 5.7

LOS B A C B A A

Approach Delay (Secs) 11.1

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S       N‐W      S‐N     S‐NE       W‐N      W‐NE      W‐S

Input Traffic Volume (veh) 1350 250 665 495 525 0 260

Movement Volume (veh) 1365 244 675 497 432 0 213

Approach Volume (veh) 3426

GEH Statistic 0.41 0.38 0.39 0.09 4.25 ‐ 3.06

Average Queue (Feet) 35 1 13 4 35 35 9

Max Queue (Feet) 359 123 161 161 188 188 159

Delay (Secs) 9.6 2.8 7.2 5.7 22.3 0.0 11.5

LOS A A A A C A B

Approach Delay (Secs) 9.8

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S      N‐SW       E‐S     E‐SW      E‐N      S‐N      S‐E

Input Traffic Volume (veh) 970 685 630 0 540 1010 180

Movement Volume (veh) 974 695 639 0 555 936 177

Approach Volume (veh) 3976

GEH Statistic 0.13 0.38 0.36 ‐ 0.64 2.37 0.22

Average Queue (Feet) 44 22 42 42 51 43 0

Max Queue (Feet) 303 453 262 262 614 318 21

Delay (Secs) 15.9 14.5 16.6 0.0 16.2 15.0 1.4

LOS B B B A B B A

Approach Delay (Secs) 15.0

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐W      S‐W      S‐E       W‐E

Input Traffic Volume (veh) 1305 495 700 1185

Movement Volume (veh) 1250 379 534 1143

Approach Volume (veh) 3306

GEH Statistic 1.54 5.55 6.68 1.23

Average Queue (Feet) 328 290 185 97

Max Queue (Feet) 702 1366 1157 447

Delay (Secs) 19.7 31.9 39.2 20.7

LOS B C D C

Approach Delay (Secs) 24.6

Approach LOS C

NW 86th Street & SB/WB I‐35/80 Ramps

2040 Alternative 2 ‐ PM Peak Hour

Meredith Drive & NB/EB I‐35/80 Ramp

2040 Alternative 2 ‐ PM Peak Hour

100th Street & SB/WB I‐35/80 Ramps

2040 Alternative 2 ‐ PM Peak Hour

2040 Alternative 2 ‐ PM Peak Hour

Southbound Westbound Northbound Eastbound

1250 913 1143

19.7 36.2 20.7

B D C

1669 1194 1113

15.3 16.4 12.8

B B B

Eastbound

Southbound Westbound Northbound Eastbound

9.9 18.8 6.2

A B A

896 672 813

8.6

Southbound Westbound Northbound Eastbound

6.6 18.7

NW 86th Street & NB/EB I‐35/80 Ramps

1609 1172 645

A A B

Southbound Westbound Northbound



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       E‐S      E‐W       W‐E      W‐S

Input Traffic Volume (veh) 395 1405 1185 560

Movement Volume (veh) 272 1353 1157 541

Approach Volume (veh) 3323

GEH Statistic 6.74 1.40 0.82 0.81

Average Queue (Feet) 18 0 234 51

Max Queue (Feet) 333 0 1006 811

Delay (Secs) 17.1 0.4 32.6 22.7

LOS B A C C

Approach Delay (Secs) 16.6

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       E‐S      E‐N      S‐N      S‐E

Input Traffic Volume (veh) 205 695 195 170 1055 115

Movement Volume (veh) 205 699 196 165 953 103

Approach Volume (veh) 2321

GEH Statistic 0.00 0.15 0.07 0.39 3.22 1.15

Average Queue (Feet) 7 6 190 68 27 3

Max Queue (Feet) 156 144 545 226 330 194

Delay (Secs) 11.3 3.3 91.8 23.0 8.6 7.7

LOS B A F C A A

Approach Delay (Secs) 15.3

Approach LOS B

5.1 60.4 8.5

A E A

2040 Alternative 2 ‐ PM Peak Hour

Southbound Westbound Northbound Eastbound

904 361 1056

100th Street & Northpark Drive

Westbound Northbound Eastbound

1625 1698

3.2 29.4

A C

2040 Alternative 2 ‐ PM Peak Hour

Meredith Drive & SB/WB I‐35/80 Ramp

Southbound



A ≤ 10

B > 10 and ≤ 20

C > 20 and ≤ 28

D > 28 and ≤ 35

E/F > 35

F > Demand Exceeds Capacity

A ≤ 11

B > 11 and ≤ 18

C > 18 and ≤ 26

D > 26 and ≤ 35

E/F > 35 and ≤ 45

F > Demand Exceeds Capacity

DESCRIPTION

MERGE/

DIVERGE/

WEAVE

TOTAL 

VOLUME

DENSITY * 

VOLUME

WEIGHTED

AVERAGE

DENSITY

LOS

EQUIVALENT

DIVERGE 1 ‐ SB/WB I‐35/80 to 86th Street D1 12416 363008 29.2 D

DIVERGE 2 ‐ NB/EB I‐35/80 to Meredith Drive D2 16428 269984 16.4 B

DIVERGE 3 ‐ NB/EB I‐35/80 to IA 141 Flyover Ramp D3 4621 69190 15.0 B

DIVERGE 4 ‐ NB/EB I‐35/80 to Merle Hay Rd D4 9484 178568 18.8 B

MERGE 1 ‐ SB/WB I‐35/80 Merge from Merle Hay Rd M1 10640 241222 22.7 C

MERGE 2 ‐ SB/WB I‐35/80 Merge from 86th Street Loop M2 10161 221155 21.8 C

MERGE 3 ‐ SB/WB I‐35/80 Merge fromMeredith Drive M3 14509.5 323346.9 22.3 C

MERGE 4 ‐ SB/WB I‐35/80 Merge from Douglas Loop M4 12857.0 308822.8 24.0 C

MERGE 5 ‐ NB/EB I‐35/80 Merge from Douglas Loop M5 10738 239933 22.3 C

MERGE 6 ‐ NB/EB I‐35/80 Merge from 86th Loop M6 9007 170324 18.9 B

MERGE 7 ‐ NB/EB I‐35/80 Merge from 86th Ramp M7 10258 217336 21.2 C

WEAVE 1 ‐ SB/WB I‐35/80 Weaving from 86th Street Ramp  W1 23942 515881 21.5 C

WEAVE 2 ‐ SB/WB I‐35/80 Weaving from 100th Street Ramp W2 16801 336962 20.1 C

WEAVE 3 ‐ SB/WB I‐35/80 Weaving from Douglas Avenue Ramp W3 19641 559966 28.5 D

WEAVE 4 ‐ NB/EB I‐35/80 Weaving from Hickman Ramp W4 22010 474231 21.5 C

WEAVE 5 ‐ NB/EB I‐35/80 Weaving from IA 141 Ramp W5 11680 164521 14.1 B

WEAVE 6 ‐ NB/EB I‐35/80 Weaving from 100th StreetRamp W6 13269 219019 16.5 B

BASIC 1 ‐SB/WB I‐35/80 Basic Segment from Merle Hay Rd B1 14127 392724 27.8 D

BASIC 2 ‐ SB/WB I‐35/80 Basic Segment from IA 141 B2 13028 285123 21.9 C

BASIC 3 ‐ SB/WB I‐35/80 Basic Segment from Meredith Drive B3 7263.5 174931.7 24.1 C

BASIC 4 ‐ NB/EB I‐35/80 Basic Segment from Douglas Avenue  B4 5477.0 103564.5 18.9 C

BASIC 5 ‐ NB/EB I‐35/80 Basic Segment from 86th Street B5 5077.0 98112.6 19.3 C

BASIC 6 ‐ NB/EB I‐35/80 Basic Flyover Segment  B6 5268.5 77000.8 14.6 B

LOS
Density (pc/mi/ln)

Ramps, Weaving Segment for Freeway

2040 AM PEAK HOUR

ALTERNATIVE 2

LOS
Density (pc/mi/ln)

Basic Segment for Freeway



A ≤ 10

B > 10 and ≤ 20

C > 20 and ≤ 28

D > 28 and ≤ 35

E/F > 35

F > Demand Exceeds Capacity

A ≤ 11

B > 11 and ≤ 18

C > 18 and ≤ 26

D > 26 and ≤ 35

E/F > 35 and ≤ 45

F > Demand Exceeds Capacity

DESCRIPTION

MERGE/

DIVERGE/

WEAVE

TOTAL 

VOLUME

DENSITY * 

VOLUME

WEIGHTED

AVERAGE

DENSITY

LOS

EQUIVALENT

DIVERGE 1 ‐ SB/WB I‐35/80 to 86th Street D1 13105 448438 34.2 D

DIVERGE 2 ‐ NB/EB I‐35/80 to Meredith Drive D2 19260 451896 23.5 C

DIVERGE 3 ‐ NB/EB I‐35/80 to IA 141 Flyover Ramp D3 5497 94950 17.3 B

DIVERGE 4 ‐ NB/EB I‐35/80 to Merle Hay Rd D4 11560 262349 22.7 C

MERGE 1 ‐ SB/WB I‐35/80 Merge from Merle Hay Rd M1 11189 268287 24.0 C

MERGE 2 ‐ SB/WB I‐35/80 Merge from 86th Street Loop M2 10403 233580 22.5 C

MERGE 3 ‐ SB/WB I‐35/80 Merge from Meredith Drive M3 14524.0 334596.8 23.0 C

MERGE 4 ‐ SB/WB I‐35/80 Merge from Douglas Loop M4 14320.5 432173.7 30.2 D

MERGE 5 ‐ NB/EB I‐35/80 Merge from Douglas Loop M5 11617 309107 26.6 C

MERGE 6 ‐ NB/EB I‐35/80 Merge from 86th Loop M6 11082 261615 23.6 C

MERGE 7 ‐ NB/EB I‐35/80 Merge from 86th Ramp M7 12232 313934 25.7 C

WEAVE 1 ‐ SB/WB I‐35/80 Weaving from 86th Street Ramp  W1 24837 557620 22.5 C

WEAVE 2 ‐ SB/WB I‐35/80 Weaving from 100th Street Ramp W2 17960 386148 21.5 C

WEAVE 3 ‐ SB/WB I‐35/80 Weaving from Douglas Avenue Ramp W3 21799 756661 34.7 D

WEAVE 4 ‐ NB/EB I‐35/80 Weaving from Hickman Ramp W4 21664 430283 19.9 B

WEAVE 5 ‐ NB/EB I‐35/80 Weaving from IA 141 Ramp W5 13699 233051 17.0 B

WEAVE 6 ‐ NB/EB I‐35/80 Weaving from 100th StreetRamp W6 16423 344507 21.0 C

BASIC 1 ‐SB/WB I‐35/80 Basic Segment from Merle Hay Rd B1 14834 449032 30.3 D

BASIC 2 ‐ SB/WB I‐35/80 Basic Segment from IA 141 B2 12930 285917 22.1 C

BASIC 3 ‐ SB/WB I‐35/80 Basic Segment from Meredith Drive B3 7262.8 179898.5 24.8 C

BASIC 4 ‐ NB/EB I‐35/80 Basic Segment from Douglas Avenue  B4 6418.5 152732.1 23.8 C

BASIC 5 ‐ NB/EB I‐35/80 Basic Segment from 86th Street B5 6206.8 145336.0 23.4 C

BASIC 6 ‐ NB/EB I‐35/80 Basic Flyover Segment  B6 8050.3 169981.4 21.1 C

LOS
Density (pc/mi/ln)

Basic Segment for Freeway

LOS
Density (pc/mi/ln)

Ramps, Weaving Segment for Freeway

2040 PM PEAK HOUR

ALTERNATIVE 2



2040 Alt 5 Condition 
 
  



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E      N‐SE       N‐W      E‐W       W‐E     W‐SE

Input Traffic Volume (veh) 535 0 680 1005 1500 665

Movement Volume (veh) 475 0 583 1005 1520 656

Approach Volume (veh) 4239

GEH Statistic 2.67 ‐ 3.86 0.00 0.51 0.35

Average Queue (Feet) 451 451 357 64 156 32

Max Queue (Feet) 1564 1564 1511 439 1185 349

Delay (Secs) 32.7 0.0 32.3 18.1 22.3 9.6

LOS C A C B C A

Approach Delay (Secs) 21.9

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐W     E‐NW      S‐W     S‐NW      S‐E       W‐E

Input Traffic Volume (veh) 670 120 570 0 610 1550

Movement Volume (veh) 675 116 565 0 610 1507

Approach Volume (veh) 3473

GEH Statistic 0.19 0.37 0.21 ‐ 0.00 1.10

Average Queue (Feet) 23 0 92 92 92 60

Max Queue (Feet) 232 66 333 333 333 500

Delay (Secs) 9.6 2.7 28.5 0.0 21.4 11.9

LOS A A C A C B

Approach Delay (Secs) 15.5

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 50 45 10 330 945 445 305 210 100 155 1345 135

Movement Volume (veh) 52 42 9 319 887 434 307 207 102 157 1357 139

Approach Volume (veh) 4012

GEH Statistic ‐ ‐ ‐ 0.61 1.92 0.52 0.11 0.21 0.20 0.16 0.33 0.34

Average Queue (Feet) 13 12 12 150 71 5 110 71 30 13 320 0

Max Queue (Feet) 122 86 86 825 743 163 524 339 269 178 1269 68

Delay (Secs) 43.4 55.2 8.0 55.3 19.8 9.9 52.5 52.8 19.5 24.6 34.0 11.0

LOS D E A E B A D D B C C B

Approach Delay (Secs) 31.1

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W     E‐NE      S‐W     S‐NE      S‐E      W‐NE       W‐E      W‐S

Input Traffic Volume (veh) 5 5 10 105 1385 5 25 5 25 10 860 195

Movement Volume (veh) 5 5 10 82 1294 4 27 5 27 10 859 196

Approach Volume (veh) 2524

GEH Statistic ‐ ‐ ‐ 2.38 2.49 ‐ ‐ ‐ ‐ ‐ 0.03 0.07

Average Queue (Feet) 0 0 0 0 7 7 0 0 0 0 1 1

Max Queue (Feet) 0 0 0 2 192 192 0 0 0 0 93 93

Delay (Secs) 22.1 19.5 13.3 5.7 4.0 2.0 24.6 22.5 5.9 7.3 1.1 2.3

LOS C C B A A A C C A A A A

Approach Delay (Secs) 3.3

Approach LOS A

Meredith Drive & 114th Street

2040 Alternative 5 ‐ AM Peak Hour

Douglas Avenue & SB/WB I‐35/80 Ramps

1058 1005 2176

Southbound Westbound Northbound Eastbound

18.518.132.5

Eastbound

8.6

Northbound

31.2

1507

B

45.1 24.1

2040 Alternative 5 ‐ AM Peak Hour

B

Southbound Westbound

Southbound Westbound Northbound Eastbound

BA C

24.8 11.9

791 1175

C

103 1640 616 1653

47.1

D C D C

Southbound Westbound Northbound Eastbound

20 1380 59 1065

17.1 4.1 15.9 1.4

C A C A

2040 Alternative 5 ‐ AM Peak Hour

Douglas Avenue & NB/EB I‐35/80 Ramps

2040 Alternative 5 ‐ AM Peak Hour

Meredith Drive & 121st Street



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      NW‐E      NW‐S      NW‐W       E‐S      E‐W     E‐NW      S‐W     S‐NW      S‐E      W‐NW       W‐E      W‐S

Input Traffic Volume (veh) 10 5 10 100 1450 20 35 10 20 25 750 115

Movement Volume (veh) 9 5 9 111 1342 18 33 10 21 24 750 115

Approach Volume (veh) 2447

GEH Statistic ‐ ‐ ‐ 1.07 2.89 ‐ ‐ ‐ ‐ ‐ 0.00 0.00

Average Queue (Feet) 0 0 0 0 0 0 0 0 0 0 0 0

Max Queue (Feet) 14 14 14 20 28 28 3 0 0 0 38 38

Delay (Secs) 19.1 17.4 11.5 7.1 1.2 1.7 15.7 18.5 6.1 8.4 0.6 1.2

LOS C C B A A A C C A A A A

Approach Delay (Secs) 1.8

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 85 735 480 115 975 130 115 440 10 305 260 215

Movement Volume (veh) 70 605 385 116 968 128 118 449 12 315 261 207

Approach Volume (veh) 3634

GEH Statistic ‐ 5.02 4.57 0.09 0.22 0.18 0.28 0.43 ‐ 0.57 0.06 0.55

Average Queue (Feet) 21 113 93 31 138 20 33 56 1 66 24 25

Max Queue (Feet) 125 662 650 141 666 196 147 267 33 252 164 236

Delay (Secs) 62.8 40.3 33.2 60.2 36.1 25.0 60.6 34.7 19.5 54.7 24.7 19.5

LOS E D C E D C E C B D C B

Approach Delay (Secs) 37.8

Approach LOS D

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       W‐N       W‐E       W‐S       N‐E      N‐S      N‐W      E‐S      E‐W      E‐N       S‐W       S‐N      S‐E

Input Traffic Volume (veh) 70 1195 135 30 10 55 105 735 35 85 15 75

Movement Volume (veh) 55 944 106 30 10 56 105 745 37 88 16 75

Approach Volume (veh) 2267

GEH Statistic ‐ 7.68 2.64 ‐ ‐ ‐ 0.00 0.37 ‐ ‐ ‐ ‐

Average Queue (Feet) 3 69 0 6 2 0 7 40 1 15 8 0

Max Queue (Feet) 95 602 2 60 32 0 139 406 55 141 131 33

Delay (Secs) 15.4 17.1 5.1 46.7 45.2 6.3 18.6 14.2 4.6 43.4 48.2 15.1

LOS B B A D D A B B A D D B

Approach Delay (Secs) 16.8

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation     NW‐NE     NW‐SE    SE‐NW    SE‐NE

Input Traffic Volume (veh) 840 1400 585 290

Movement Volume (veh) 500 1108 600 291

Approach Volume (veh) 2499

GEH Statistic 13.14 8.25 0.62 0.06

Average Queue (Feet) 6 0 11 0

Max Queue (Feet) 366 0 240 0

Delay (Secs) 6.2 0.6 6.2 3.2

LOS A A A A

Approach Delay (Secs) 3.4

Approach LOS A

1608 891

1105 96

A B

2.3

Southbound

5.2

Westbound Northbound Eastbound

23

Southbound Westbound Northbound Eastbound

1471

A

887 179

B C B C

A A

Southbound Westbound Northbound Eastbound

D

1060 1212 579 783

39.2 37.2 39.7 35.4

Southbound

64 889

15.8 1.7 13.0

Westbound Northbound Eastbound

15.9 23.0 14.3 32.0

D D D

2040 Alternative 5 ‐ AM Peak Hour

NW Urbandale Drive (IA 141) & Meredith Drive 

0.9

C

Meredith Drive & 112th Street

2040 Alternative 5 ‐ AM Peak Hour

2040 Alternative 5 ‐ AM Peak Hour

NW Urbandale Drive (IA 141) & Plum Drive 

2040 Alternative 5 ‐ AM Peak Hour

NW Urbandale Drive (IA 141) & NB/EB I‐35/80 Ramps



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      N‐SE     NE‐SE     NE‐N     SE‐N

Input Traffic Volume (veh) 1600 640 375 585

Movement Volume (veh) 950 659 376 596

Approach Volume (veh) 2581

GEH Statistic 18.20 0.75 0.05 0.45

Average Queue (Feet) 40 132 63 17

Max Queue (Feet) 595 516 417 275

Delay (Secs) 10.8 47.0 15.0 9.8

LOS B D B A

Approach Delay (Secs) 20.4

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 250 2790 335 240 475 45 550 1505 205 190 715 1070

Movement Volume (veh) 151 1648 173 243 479 46 534 1466 208 104 389 581

Approach Volume (veh) 6022

GEH Statistic 6.99 24.24 10.16 0.19 0.18 ‐ 0.69 1.01 0.21 7.09 13.88 17.02

Average Queue (Feet) 37 1504 35 129 94 10 235 91 17 22 91 1524

Max Queue (Feet) 175 1707 223 422 378 113 776 695 253 134 404 1710

Delay (Secs) 62.1 50.2 33.2 101.7 52.7 35.4 77.7 24.0 13.4 49.4 63.3 82.1

LOS E D C F D D E C B D E F

Approach Delay (Secs) 50.9

Approach LOS D

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 155 675 175 5 15 45 35 485 25 25 5 5

Movement Volume (veh) 150 635 165 5 14 49 35 490 28 25 5 5

Approach Volume (veh) 1606

GEH Statistic 0.40 1.56 0.77 ‐ ‐ ‐ ‐ 0.23 ‐ ‐ ‐ ‐

Average Queue (Feet) 2 21 3 0 2 0 1 11 0 3 1 0

Max Queue (Feet) 102 323 197 31 33 0 39 145 0 62 31 0

Delay (Secs) 6.1 7.0 4.5 17.8 24.1 5.2 6.5 7.0 4.9 21.0 20.2 6.2

LOS A A A B C A A A A C C A

Approach Delay (Secs) 7.0

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S      S‐N      S‐E       W‐N      W‐S

Input Traffic Volume (veh) 570 750 310 245 115 255

Movement Volume (veh) 554 747 319 243 86 203

Approach Volume (veh) 2152

GEH Statistic 0.67 0.11 0.51 0.13 2.89 3.44

Average Queue (Feet) 6 9 12 8 14 0

Max Queue (Feet) 160 190 144 147 116 0

Delay (Secs) 5.8 5.0 10.0 8.4 27.3 10.5

LOS A A A A C B

Approach Delay (Secs) 7.7

Approach LOS A

E

18.8

A

596

10.8 35.4 9.8

B D A

Southbound Westbound Northbound

B B

Southbound Westbound Northbound Eastbound

6.96.4 10.0

5.3 9.3 15.5

A A B

Southbound Westbound Northbound Eastbound

1301 562 289

NW Urbandale Drive (IA 141) & SB/WB I‐35/80 Ramps

2040 Alternative 5 ‐ AM Peak Hour

950 1035

NW Urbandale Drive (IA 141) & SE 37th Street

2040 Alternative 5 ‐ AM Peak Hour

NW 100th Street  & Plum Drive

2040 Alternative 5 ‐ AM Peak Hour

Eastbound

Southbound Westbound Northbound Eastbound

1972 768 2208 1074

A

2040 Alternative 5 ‐ AM Peak Hour

NW 100th Street & NB/EB I‐35/80 Ramps

49.6 67.2 36.0 72.1

950 68 553 35

D E D



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S       N‐W       E‐S      E‐N      S‐W      S‐N

Input Traffic Volume (veh) 950 240 370 265 115 310

Movement Volume (veh) 935 240 364 261 118 289

Approach Volume (veh) 2207

GEH Statistic 0.49 0.00 0.31 0.25 0.28 1.21

Average Queue (Feet) 44 3 53 1 3 4

Max Queue (Feet) 402 96 285 108 76 94

Delay (Secs) 11.6 4.6 27.0 11.7 8.8 4.7

LOS B A C B A A

Approach Delay (Secs) 12.3

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S      S‐N     S‐NE       W‐N      W‐NE      W‐S

Input Traffic Volume (veh) 950 495 500 640 110

Movement Volume (veh) 969 501 502 581 0 104

Approach Volume (veh) 2657

GEH Statistic 0.61 0.27 0.09 2.39 ‐ 0.58

Average Queue (Feet) 28 13 6 46 46 0

Max Queue (Feet) 252 150 158 249 249 26

Delay (Secs) 10.1 8.4 6.3 19.6 0.0 11.9

LOS B A A B A B

Approach Delay (Secs) 11.2

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S      N‐SW       E‐S     E‐SW      E‐N      S‐N

Input Traffic Volume (veh) 870 490 365 550 990

Movement Volume (veh) 867 508 377 0 560 909

Approach Volume (veh) 3221

GEH Statistic 0.10 0.81 0.62 ‐ 0.42 2.63

Average Queue (Feet) 28 6 64 64 0 31

Max Queue (Feet) 238 196 259 259 0 303

Delay (Secs) 11.4 8.3 17.4 0.0 13.7 11.4

LOS B A B A B B

Approach Delay (Secs) 12.0

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E

Input Traffic Volume (veh) 1320 100 440 335 355 190 710

Movement Volume (veh) 1233 96 423 318 343 189 724

Approach Volume (veh) 3326

GEH Statistic 2.44 0.40 0.82 0.94 0.64 0.07 0.52

Average Queue (Feet) 115 0 100 100 8 25 25

Max Queue (Feet) 609 0 648 648 391 298 362

Delay (Secs) 22.8 7.3 34.9 35.3 19.4 23.5 9.8

LOS C A C D B C A

Approach Delay (Secs) 21.9

Approach LOS C

1003 685

B A B

Southbound Westbound Northbound

10.1

Southbound Westbound Northbound Eastbound

7.3 18.4

NW 86th Street & NB/EB I‐35/80 Ramps

969

Eastbound

Southbound Westbound Northbound Eastbound

10.2 20.6 5.9

B C A

1175 625 407

1375 937 909

10.3 15.2 11.4

B B B

Southbound Westbound Northbound Eastbound

1329 1084 913

21.7 30.1 12.6

C C B

2040 Alternative 5 ‐ AM Peak Hour

2040 Alternative 5 ‐ AM Peak Hour

NW 100th Street & SB/WB I‐35/80 Ramps

2040 Alternative 5 ‐ AM Peak Hour

NW 86th Street & SB/WB I‐35/80 Ramps

2040 Alternative 5 ‐ AM Peak Hour

Meredith Drive & NB/EB I‐35/80 Ramp



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W       W‐E      W‐S

Input Traffic Volume (veh) 45 320 270 310 1450 855 640

Movement Volume (veh) 43 321 280 284 1370 874 641

Approach Volume (veh) 3813

GEH Statistic ‐ 0.06 0.60 1.51 2.13 0.65 0.04

Average Queue (Feet) 64 64 64 32 32 114 46

Max Queue (Feet) 282 282 282 400 428 879 739

Delay (Secs) 35.6 35.4 23.7 19.9 7.0 29.0 21.3

LOS D D C B A C C

Approach Delay (Secs) 19.3

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       E‐S      E‐N      S‐N      S‐E

Input Traffic Volume (veh) 155 1040 150 145 435 140

Movement Volume (veh) 157 1028 147 149 419 128

Approach Volume (veh) 2028

GEH Statistic 0.16 0.37 0.25 0.33 0.77 1.04

Average Queue (Feet) 3 12 25 0 12 0

Max Queue (Feet) 93 197 182 0 172 66

Delay (Secs) 6.4 4.5 28.3 5.5 7.2 5.4

LOS A A C A A A

Approach Delay (Secs) 7.1

Approach LOS A

C A C

2040 Alternative 5 ‐ AM Peak Hour

Meredith Drive & SB/WB I‐35/80 Ramp

Southbound Westbound Northbound Eastbound

644 1654 1515

30.3 9.2 25.7

Southbound Westbound Northbound Eastbound

1185 296 547

NW 100th Street & Northpark Drive

2040 Alternative 5 ‐ AM Peak Hour

4.8 16.8 6.8

A B A



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E      N‐SE       N‐W      E‐W       W‐E     W‐SE

Input Traffic Volume (veh) 140 0 700 1615 1375 700

Movement Volume (veh) 129 0 645 1522 1399 689

Approach Volume (veh) 4384

GEH Statistic 0.95 ‐ 2.12 2.35 0.64 0.42

Average Queue (Feet) 893 893 807 134 153 33

Max Queue (Feet) 1587 1587 1534 711 1352 356

Delay (Secs) 42.6 0.0 55.4 22.3 21.4 9.7

LOS D A E C C A

Approach Delay (Secs) 25.5

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐W     E‐NW      S‐W     S‐NW      S‐E       W‐E

Input Traffic Volume (veh) 1775 630 595 0 225 905

Movement Volume (veh) 1786 626 483 0 180 917

Approach Volume (veh) 3992

GEH Statistic 0.26 0.16 4.82 ‐ 3.16 0.40

Average Queue (Feet) 66 19 67 67 67 19

Max Queue (Feet) 594 431 264 264 264 369

Delay (Secs) 9.4 8.3 33.0 0.0 11.9 7.0

LOS A A C A B A

Approach Delay (Secs) 11.6

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 285 135 35 235 1055 150 70 30 300 10 1590 475

Movement Volume (veh) 288 140 35 218 1003 137 67 30 299 8 1333 397

Approach Volume (veh) 3955

GEH Statistic 0.18 0.43 ‐ 1.13 1.62 1.09 ‐ ‐ 0.06 ‐ 6.72 3.74

Average Queue (Feet) 89 26 26 78 75 1 13 41 13 1 1292 22

Max Queue (Feet) 531 151 151 545 602 79 131 261 191 28 1710 635

Delay (Secs) 46.7 42.7 15.9 57.0 18.4 6.1 33.8 52.3 25.6 25.9 41.3 19.9

LOS D D B E B A C D C C D B

Approach Delay (Secs) 31.9

Approach LOS C

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W     E‐NE      S‐W     S‐NE      S‐E      W‐NE       W‐E      W‐S

Input Traffic Volume (veh) 10 5 20 20 835 5 165 5 90 10 1600 35

Movement Volume (veh) 9 7 19 19 826 5 164 6 93 10 1399 27

Approach Volume (veh) 2584

GEH Statistic ‐ ‐ ‐ ‐ 0.31 ‐ 0.08 ‐ ‐ ‐ 5.19 ‐

Average Queue (Feet) 0 0 0 0 0 0 79 79 2 0 0 0

Max Queue (Feet) 0 0 0 0 28 28 302 302 79 0 0 0

Delay (Secs) 14.4 19.6 9.3 9.8 2.6 1.7 76.8 72.9 16.4 6.2 0.5 0.7

LOS B C A A A A F F C A A A

Approach Delay (Secs) 7.0

Approach LOS A

2040 Alternative 5 ‐ PM Peak Hour

Douglas Avenue & NB/EB I‐35/80 Ramps

2040 Alternative 5 ‐ PM Peak Hour

Meredith Drive & 121st Street

35 850 263 1436

12.7 2.8 55.4 0.5

B A F A

463 1358 396 1738

29.0

D C C D

Southbound Westbound Northbound Eastbound

2040 Alternative 5 ‐ PM Peak Hour

B

Southbound Westbound

Southbound Westbound Northbound Eastbound

AA C

27.3 7.0

2412 663

D C

43.2 23.4

917

Meredith Drive & 114th Street

2040 Alternative 5 ‐ PM Peak Hour

Douglas Avenue & SB/WB I‐35/80 Ramps

774 1522 2088

Southbound Westbound Northbound Eastbound

17.522.353.3

Eastbound

9.1

Northbound

36.3



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      NW‐E      NW‐S      NW‐W       E‐S      E‐W     E‐NW      S‐W     S‐NW      S‐E      W‐NW       W‐E      W‐S

Input Traffic Volume (veh) 45 15 35 10 750 5 75 35 55 15 1660 25

Movement Volume (veh) 47 14 35 9 739 6 77 33 55 13 1468 22

Approach Volume (veh) 2518

GEH Statistic ‐ ‐ ‐ ‐ 0.40 ‐ ‐ ‐ ‐ ‐ 4.85 ‐

Average Queue (Feet) 1 1 1 0 0 0 0 0 0 0 0 0

Max Queue (Feet) 64 64 64 0 6 6 24 11 11 0 10 10

Delay (Secs) 20.0 23.8 11.1 18.2 0.5 0.7 23.8 21.1 10.7 3.3 0.5 0.7

LOS C C B C A A C C B A A A

Approach Delay (Secs) 2.4

Approach LOS A

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 160 560 140 75 500 190 125 910 55 840 665 255

Movement Volume (veh) 152 523 130 77 496 193 127 912 57 756 589 226

Approach Volume (veh) 4238

GEH Statistic 0.64 1.59 0.86 ‐ 0.18 0.22 0.18 0.07 ‐ 2.97 3.04 1.87

Average Queue (Feet) 45 77 10 24 95 51 39 171 9 171 60 28

Max Queue (Feet) 169 447 165 115 357 303 162 688 90 916 308 266

Delay (Secs) 71.2 39.0 14.6 67.2 51.9 40.7 77.3 43.8 31.8 49.8 27.6 20.2

LOS E D B E D D E D C D C C

Approach Delay (Secs) 42.9

Approach LOS D

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       W‐N       W‐E       W‐S       N‐E      N‐S      N‐W      E‐S      E‐W      E‐N       S‐W       S‐N      S‐E

Input Traffic Volume (veh) 45 690 175 120 25 160 140 1665 135 75 10 50

Movement Volume (veh) 42 634 165 122 25 163 129 1591 125 77 9 50

Approach Volume (veh) 3132

GEH Statistic ‐ 2.18 0.77 0.18 ‐ 0.24 0.95 1.83 0.88 ‐ ‐ ‐

Average Queue (Feet) 3 37 0 28 6 1 10 226 1 17 6 0

Max Queue (Feet) 84 331 4 149 78 73 229 1250 69 142 122 20

Delay (Secs) 30.8 15.6 3.8 58.2 44.3 26.3 17.7 18.3 9.0 55.2 60.3 13.6

LOS C B A E D C B B A E E B

Approach Delay (Secs) 19.9

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation     NW‐NE     NW‐SE    SE‐NW    SE‐NE

Input Traffic Volume (veh) 635 910 1000 900

Movement Volume (veh) 568 842 964 867

Approach Volume (veh) 3241

GEH Statistic 2.73 2.30 1.15 1.11

Average Queue (Feet) 47 0 18 0

Max Queue (Feet) 607 0 443 28

Delay (Secs) 17.6 0.3 7.9 11.8

LOS B A A B

Approach Delay (Secs) 8.7

Approach LOS A

Meredith Drive & 112th Street

2040 Alternative 5 ‐ PM Peak Hour

2040 Alternative 5 ‐ PM Peak Hour

NW Urbandale Drive (IA 141) & Plum Drive 

2040 Alternative 5 ‐ PM Peak Hour

NW Urbandale Drive (IA 141) & NB/EB I‐35/80 Ramps

14.0 40.3 17.6 40.2

D D D

2040 Alternative 5 ‐ PM Peak Hour

NW Urbandale Drive (IA 141) & Meredith Drive 

0.5

C

Westbound Northbound EastboundSouthbound

165 1503

17.3 0.7 18.9

A

1845 136

B D B D

A A

Southbound Westbound Northbound Eastbound

D

805 766 1096 1571

41.1 50.6 47.1 37.2

Northbound Eastbound

96

Southbound Westbound Northbound Eastbound

754

841 310

A C

7.3

Southbound

9.7

Westbound

1410 1831



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      N‐SE     NE‐SE     NE‐N     SE‐N

Input Traffic Volume (veh) 1245 300 525 1000

Movement Volume (veh) 1096 310 525 962

Approach Volume (veh) 2893

GEH Statistic 4.36 0.57 0.00 1.21

Average Queue (Feet) 42 62 12 30

Max Queue (Feet) 559 396 298 483

Delay (Secs) 10.5 37.5 17.4 11.9

LOS B D B B

Approach Delay (Secs) 15.1

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 295 1275 150 245 480 155 555 3005 520 310 770 855

Movement Volume (veh) 298 1288 147 247 478 158 473 2635 453 203 517 575

Approach Volume (veh) 7472

GEH Statistic 0.17 0.36 0.25 0.13 0.09 0.24 3.62 6.97 3.04 6.68 9.97 10.47

Average Queue (Feet) 101 236 20 117 120 42 645 546 116 50 254 1389

Max Queue (Feet) 323 1110 195 409 517 271 1545 1547 1302 233 987 1710

Delay (Secs) 91.3 38.8 22.2 100.0 65.3 45.0 97.3 27.2 20.8 64.1 78.5 82.2

LOS F D C F E D F C C E E F

Approach Delay (Secs) 49.7

Approach LOS D

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E      W‐S

Input Traffic Volume (veh) 120 345 205 20 50 70 45 870 35 245 105 55

Movement Volume (veh) 118 340 193 21 54 68 44 870 40 244 104 58

Approach Volume (veh) 2154

GEH Statistic 0.18 0.27 0.85 ‐ ‐ ‐ ‐ 0.00 ‐ 0.06 0.10 ‐

Average Queue (Feet) 6 25 2 2 7 0 2 61 7 28 9 0

Max Queue (Feet) 126 269 144 59 71 0 64 643 468 216 102 19

Delay (Secs) 14.5 13.4 5.2 19.7 28.9 7.7 13.6 19.4 15.8 20.8 18.2 8.7

LOS B B A B C A B B B C B A

Approach Delay (Secs) 16.4

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S      S‐N      S‐E       W‐N      W‐S

Input Traffic Volume (veh) 465 460 625 560 270 0 210

Movement Volume (veh) 457 457 615 564 235 192

Approach Volume (veh) 2520

GEH Statistic 0.37 0.14 0.40 0.17 2.20 1.27

Average Queue (Feet) 7 6 21 51 30 0

Max Queue (Feet) 148 138 228 470 154 2

Delay (Secs) 7.5 4.6 10.1 18.6 27.7 10.2

LOS A A B B C B

Approach Delay (Secs) 12.2

Approach LOS B

2040 Alternative 5 ‐ PM Peak Hour

100th Street & NB/EB I‐35/80 Ramps

46.4 71.4 35.7 77.9

651 143 954 406

D E D

NW Urbandale Drive (IA 141) & SE 37th Street

2040 Alternative 5 ‐ PM Peak Hour

Plum Drive & 100th Street

2040 Alternative 5 ‐ PM Peak Hour

Eastbound

Southbound Westbound Northbound Eastbound

1733 883 3561 1295

B

NW Urbandale Drive (IA 141) & SB/WB I‐35/80 Ramps

2040 Alternative 5 ‐ PM Peak Hour

1096 835

6.1 14.2 19.8

A B B

Southbound Westbound Northbound Eastbound

914 1179 427

19.011.2 17.5

B

Southbound Westbound Northbound Eastbound

18.4

B

962

10.5 24.9 11.9

B C B

Southbound Westbound Northbound

B

E



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S       N‐W       E‐S      E‐N      S‐W      S‐N

Input Traffic Volume (veh) 685 160 240 0 485 225 670

Movement Volume (veh) 683 165 232 486 222 631

Approach Volume (veh) 2419

GEH Statistic 0.08 0.39 0.52 0.05 0.20 1.53

Average Queue (Feet) 35 2 47 1 4 10

Max Queue (Feet) 336 97 261 78 104 171

Delay (Secs) 11.7 4.3 25.0 13.2 7.4 5.8

LOS B A C B A A

Approach Delay (Secs) 10.8

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S      S‐N     S‐NE       W‐N      W‐NE      W‐S

Input Traffic Volume (veh) 1350 665 495 525 0 260

Movement Volume (veh) 1364 674 496 461 0 228

Approach Volume (veh) 3223

GEH Statistic 0.38 0.35 0.04 2.88 ‐ 2.05

Average Queue (Feet) 41 14 5 47 47 0

Max Queue (Feet) 384 156 175 239 239 19

Delay (Secs) 10.8 7.8 6.0 21.9 0.0 15.2

LOS B A A C A B

Approach Delay (Secs) 11.3

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐S      N‐SW       E‐S     E‐SW      E‐N      S‐N

Input Traffic Volume (veh) 970 685 630 0 540 1010

Movement Volume (veh) 975 696 636 0 553 963

Approach Volume (veh) 3823

GEH Statistic 0.16 0.42 0.24 ‐ 0.56 1.50

Average Queue (Feet) 42 21 82 82 0 43

Max Queue (Feet) 310 393 298 298 21 323

Delay (Secs) 15.4 14.3 17.4 0.0 13.5 14.7

LOS B B B A B B

Approach Delay (Secs) 15.1

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation      E‐W      E‐N      S‐W      S‐N      S‐E       W‐N       W‐E

Input Traffic Volume (veh) 920 100 505 435 625 325 1020

Movement Volume (veh) 916 100 420 358 521 286 914

Approach Volume (veh) 3515

GEH Statistic 0.13 0.00 3.95 3.87 4.34 2.23 3.41

Average Queue (Feet) 180 0 516 516 374 63 52

Max Queue (Feet) 657 0 1651 1651 1592 430 452

Delay (Secs) 31.0 8.9 49.9 53.1 42.7 30.9 13.1

LOS C A D D D C B

Approach Delay (Secs) 32.0

Approach LOS C

NW 86th Street & SB/WB I‐35/80 Ramps

2040 Alternative 5 ‐ PM Peak Hour

Meredith Drive & NB/EB I‐35/80 Ramp

2040 Alternative 5 ‐ PM Peak Hour

100th Street & SB/WB I‐35/80 Ramps

2040 Alternative 5 ‐ PM Peak Hour

2040 Alternative 5 ‐ PM Peak Hour

Southbound Westbound Northbound Eastbound

1016 1299 1200

28.8 47.9 17.3

C D B

1671 1189 963

14.9 15.6 14.7

B B B

Eastbound

Southbound Westbound Northbound Eastbound

10.3 17.0 6.2

B B A

848 718 853

10.8

Southbound Westbound Northbound Eastbound

7.0 19.7

NW 86th Street & NB/EB I‐35/80 Ramps

1364 1170 689

B A B

Southbound Westbound Northbound



Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       N‐W       E‐S      E‐W       W‐E      W‐S

Input Traffic Volume (veh) 45 345 255 240 1185 1300 875

Movement Volume (veh) 43 345 263 234 1099 1158 765

Approach Volume (veh) 3907

GEH Statistic ‐ 0.00 0.50 0.39 2.54 4.05 3.84

Average Queue (Feet) 107 107 107 33 19 77 19

Max Queue (Feet) 456 456 456 399 404 909 628

Delay (Secs) 66.0 67.0 21.9 24.8 5.1 17.1 11.7

LOS E E C C A B B

Approach Delay (Secs) 18.4

Approach LOS B

Intersection: 

MOE Overall

Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right

Orientation       N‐E       N‐S       E‐S      E‐N      S‐N      S‐E

Input Traffic Volume (veh) 205 660 185 170 985 170

Movement Volume (veh) 205 668 180 172 957 160

Approach Volume (veh) 2342

GEH Statistic 0.00 0.31 0.37 0.15 0.90 0.78

Average Queue (Feet) 10 8 32 0 43 12

Max Queue (Feet) 170 164 232 0 438 333

Delay (Secs) 14.1 4.3 29.8 8.6 11.8 10.5

LOS B A C A B B

Approach Delay (Secs) 10.9

Approach LOS B

6.6 19.4 11.6

A B B

2040 Alternative 5 ‐ PM Peak Hour

Southbound Westbound Northbound Eastbound

873 352 1117

100th Street & Northpark Drive

Westbound Northbound Eastbound

651 1333 1923

48.7 8.6 15.0

D A B

2040 Alternative 5 ‐ PM Peak Hour

Meredith Drive & SB/WB I‐35/80 Ramp

Southbound



A ≤ 10

B > 10 and ≤ 20

C > 20 and ≤ 28

D > 28 and ≤ 35

E/F > 35

F > Demand Exceeds Capacity

A ≤ 11

B > 11 and ≤ 18

C > 18 and ≤ 26

D > 26 and ≤ 35

E/F > 35 and ≤ 45

F > Demand Exceeds Capacity

DESCRIPTION

MERGE/

DIVERGE/

WEAVE

TOTAL 

VOLUME

DENSITY * 

VOLUME

WEIGHTED

AVERAGE

DENSITY

LOS

EQUIVALENT

DIVERGE 1 ‐ SB/WB I‐35/80 to 86th Street D1 13396 449474 33.6 D

DIVERGE 2 ‐ SB/WB I‐35/80 to C‐D Roadway D2 11597 250493 21.6 C

DIVERGE 3 ‐ NB/EB I‐35/80 to Meredith Drive D3 22076 411660 18.6 B

DIVERGE 4 ‐ NB/EB I‐35/80 to IA 141 Flyover Ramp D4 4342 61208 14.1 B

DIVERGE 5 ‐ NB/EB I‐35/80 to Merle Hay Rd D5 10202 193178 18.9 B

MERGE 1 ‐ SB/WB I‐35/80 Merge from Merle Hay Rd M1 13414 305372 22.8 C

MERGE 2 ‐ SB/WB I‐35/80 Merge from 86th Street Loop M2 11864 302747 25.5 C

MERGE 3 ‐ SB/WB I‐35/80 Merge from Meredith Drive M3 14512 317585 21.9 C

MERGE 4 ‐ SB/WB I‐35/80 Merge from Douglas Loop M4 12814 324791 25.3 C

MERGE 5 ‐ NB/EB I‐35/80 Merge from Douglas Loop M5 10628 241363 22.7 C

MERGE 6 ‐ NB/EB I‐35/80 Merge from C‐D Roadway M6 8406 109231 13.0 B

MERGE 7 ‐ NB/EB I‐35/80 Merge from 86th Loop M7 9207 162347 17.6 B

MERGE 8 ‐ NB/EB I‐35/80 Merge from 86th Ramp M8 10223 200438 19.6 B

WEAVE 1 ‐ SB/WB I‐35/80 Weaving from 86th Street Ramp  W1 24085 573340 23.8 C

WEAVE 2 ‐ SB/WB I‐35/80 Weaving from Douglas Avenue Ramp W2 19545 579543 29.7 D

WEAVE 3 ‐ NB/EB I‐35/80 Weaving from Hickman Ramp W3 21795 474605 21.8 C

WEAVE 4 ‐ NB/EB I‐35/80 Weaving from 100th StreetRamp W4 13545 205099 15.1 B

BASIC 1 ‐SB/WB I‐35/80 Basic Segment from Merle Hay Rd B1 13415 365656 27.3 D

BASIC 2 ‐ SB/WB I‐35/80 Basic Segment from 100th Street B2 35868 643982 18.0 B

BASIC 3 ‐ SB/WB I‐35/80 Basic Segment from IA 141 Ramp B3 6017 120281 20.0 C

BASIC 4 ‐ SB/WB I‐35/80 Basic Segment from Meredith Drive B4 7265 171205 23.6 C

BASIC 5 ‐ NB/EB I‐35/80 Basic Segment from Douglas Avenue  B5 5425 100319 18.5 C

BASIC 6 ‐ NB/EB I‐35/80 Basic Segment from Meredith Drive B6 24855 300271 12.1 B

BASIC 7 ‐ NB/EB I‐35/80 Basic Segment from 86th Street B7 5116 99989 19.5 C

BASIC 8 ‐ IA 141 Flyover Ramp Basic Segment from NB/EB I‐35/80 B8 6206 95043 15.3 B

LOS
Density (pc/mi/ln)

Weaving Segment for Freeway

2040 AM PEAK HOUR

ALTERNATIVE 5

LOS
Density (pc/mi/ln)

Basic Segment for Freeway



A ≤ 10

B > 10 and ≤ 20

C > 20 and ≤ 28

D > 28 and ≤ 35

E/F > 35

F > Demand Exceeds Capacity

A ≤ 11

B > 11 and ≤ 18

C > 18 and ≤ 26

D > 26 and ≤ 35

E/F > 35 and ≤ 45

F > Demand Exceeds Capacity

DESCRIPTION

MERGE/

DIVERGE/

WEAVE

TOTAL 

VOLUME

DENSITY * 

VOLUME

WEIGHTED

AVERAGE

DENSITY

LOS

EQUIVALENT

DIVERGE 1 ‐ SB/WB I‐35/80 to 86th Street D1 14156 534862 37.8 E/F

DIVERGE 2 ‐ SB/WB I‐35/80 to C‐D Roadway D2 12031 265414 22.1 C

DIVERGE 3 ‐ NB/EB I‐35/80 to Meredith Drive D3 27097 764888 28.2 D

DIVERGE 4 ‐ NB/EB I‐35/80 to IA 141 Flyover Ramp D4 5707 100962 17.7 B

DIVERGE 5 ‐ NB/EB I‐35/80 to Merle Hay Rd D5 12773 300188 23.5 C

MERGE 1 ‐ SB/WB I‐35/80 Merge from Merle Hay Rd M1 14171 342556 24.2 C

MERGE 2 ‐ SB/WB I‐35/80 Merge from 86th Street Loop M2 12112 302484 25.0 C

MERGE 3 ‐ SB/WB I‐35/80 Merge from Meredith Drive M3 14554 330943 22.7 C

MERGE 4 ‐ SB/WB I‐35/80 Merge from Douglas Loop M4 14426 401086 27.8 C

MERGE 5 ‐ NB/EB I‐35/80 Merge from Douglas Loop M5 12836 411175 32.0 D

MERGE 6 ‐ NB/EB I‐35/80 Merge from C‐D Roadway M6 10645 181325 17.0 B

MERGE 7 ‐ NB/EB I‐35/80 Merge from 86th Loop M7 11829 267012 22.6 C

MERGE 8 ‐ NB/EB I‐35/80 Merge from 86th Ramp M8 12831 315811 24.6 C

WEAVE 1 ‐ SB/WB I‐35/80 Weaving from 86th Street Ramp  W1 24853 590205 23.7 C

WEAVE 2 ‐ SB/WB I‐35/80 Weaving from Douglas Avenue Ramp W2 21971 711505 32.4 D

WEAVE 3 ‐ NB/EB I‐35/80 Weaving from Hickman Ramp W3 24181 558325 23.1 C

WEAVE 4 ‐ NB/EB I‐35/80 Weaving from 100th StreetRamp W4 17363 354754 20.4 C

BASIC 1 ‐SB/WB I‐35/80 Basic Segment from Merle Hay Rd B1 14172 424562 30.0 D

BASIC 2 ‐ SB/WB I‐35/80 Basic Segment from 100th Street B2 39344 756490 19.2 C

BASIC 3 ‐ SB/WB I‐35/80 Basic Segment from IA 141 Ramp B3 5934 119672 20.2 C

BASIC 4 ‐ SB/WB I‐35/80 Basic Segment from Meredith Drive B4 7285 190596 26.2 D

BASIC 5 ‐ NB/EB I‐35/80 Basic Segment from Douglas Avenue  B5 7027 190130 27.1 D

BASIC 6 ‐ NB/EB I‐35/80 Basic Segment from Meredith Drive B6 28757 426244 14.8 B

BASIC 7 ‐ NB/EB I‐35/80 Basic Segment from 86th Street B7 6414 155379 24.2 C

BASIC 8 ‐ IA 141 Flyover Ramp Basic Segment from NB/EB I‐35/80 B8 10553 273068 25.9 C

LOS
Density (pc/mi/ln)

Weaving Segment for Freeway

2040 PM PEAK HOUR

ALTERNATIVE 5

LOS
Density (pc/mi/ln)

Basic Segment for Freeway



2020 Alt 2 Condition 
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