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1.  Introduction 
The Needs Study Task Force (Task Force) was convened in 2010 to consider a new method of 
determining construction Needs for use in allocating Municipal State Aid Funds to Minnesota 
cities over 5,000 population.  This report describes the Task Force process and their conclusions 
and recommendations.   
 
The State of Minnesota provides State Aid funding to cities with a population of 5,000 or more 
for use in local street construction and maintenance.  In accordance with State Statute 162.13, a 
portion of the annual funding is based on each city’s estimated construction Needs, with the 
remainder based on city population.  The Minnesota Department of Transportation (MnDOT) 
administers the Municipal State Aid program, using software that computes construction Needs 
for each city according to a complex set of formulas.  In 2010, a decision to update the software 
system presented an opportunity to review the underlying methods and assumptions used to 
estimate construction Needs, which were first developed over 50 years ago.   
 
In May 2010, the Municipal Screening Board (MSB), which provides direction for the 
determination of construction Needs, unanimously recommended the creation of a stakeholder 
committee to evaluate a new system to determine Needs for the Municipal State Aid Cities.   The 
eleven member Task Force was formed in response to the MSB’s directive, with a representative 
from each District and two cities of the First Class.  The MSB asked the Task Force to commit to 
a 2-3 year process and to present updates on their work at each fall and spring Screening Board 
Meeting.   
 
The Task Force began meeting in September 2010 with the objective of studying the existing 
Needs system and recommending revisions to the MSB.  The Task Force has held  28 meetings 
(including several webinars) and has presented nine updates to the MSB.  The Task Force has 
completed its recommendations for a new method of computing Needs, as documented in this 
report.  
 
The report begins with an overview of the existing Needs system, the areas that the Task Force 
identified for improvement, the study process followed by the Task Force and the Guiding 
Principles adopted.  It then describes the approach the Task Force took to develope a new 
concept for determining Needs and specific issues discussed along the way.  This is followed by 
a description of the estimation methods proposed for individual Needs elements and the key 
issues discussed.  The report concludes with the Task Force’s recommended process for 
implementing the new system.  A summary of the recommendations is provided in Appendix A. 
 
  

2



MSAS Needs Study Task Force 

 
 

2. Existing System for Determining Needs 
State Aid funds are provided on an annual basis to cities with a population of 5,000 or more for 
use in street construction and maintenance.  A portion of the annual funding is based on 
estimated construction needs, in accordance with State Statute 162.13.1  In 2011, 147 cities 
received a total of approximately $70 million in Needs-based State Aid.  
 
Each city is responsible for identifying specific street segments for inclusion in the MSA system.  
A city may designate up to 20% of the total miles of improved local street mileage as Municipal 
State Aid roadways.  City engineers must input data about the designated segments into the 
software program each year.  Once a city’s mileage has been designated, it is possible to make 
changes and move segments in or out of the program.  Currently, there are over 12,000 segments 
and 3,500 miles in the program. 
 
Construction Needs estimates for each designated segment are based on average statewide unit 
costs for a specific set of eligible items, using established design parameters.  The design 
parameters are based on a set of urban and rural typical sections.  The vast majority of the 
current system mileage (approximately 95%) falls into  the two urban typical sections, which are 
shown in Figure 1.  The remainder falls under one of six rural typical sections. One of the urban 
typical sections is assumed to be 44-ft. wide with two 12-ft. travel lanes and two 10-ft. parking 
lanes and a projected ADT of up to 14,999; the other is assumed to be 68-ft. wide with four 12-ft. 
travel lanes and two 10-ft. parking lanes with a projected ADT of 10,000 or greater.   
 
 

                                                 
1 State Statute 162.13 subd. 2 defines Needs as follows: 
Subd. 2. Money needs defined. For the purpose of this section money needs of each city having 
a population of 5,000 or more are defined as the estimated cost of constructing and maintaining 
over a period of 25 years the municipal state-aid street system in such city. Right-of-way costs 
and drainage shall be included in money needs. Lighting costs and other costs incidental to 
construction and maintenance, or a specified portion of such costs, as set forth in the 
commissioner's rules, may be included in determining money needs…To avoid variances in costs 
due to differences in construction and maintenance policy, construction and maintenance costs 
shall be estimated on the basis of the engineering standards developed cooperatively by the 
commissioner and the engineers, or a committee thereof, of the cities. 
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Figure 1: Existing State Aid Urban Typical Sections2 
 
 
Each typical section identifies quantities for three pavement-related Needs items, including 
grading, gravel base, and bituminous. Within each section, the quantities for each item vary 
further according to which of four different soil types applies.  
 
Besides pavement Needs (grading, base and surface), the existing system includes the following 
additional categories of Needs: 

 Storm Sewer Construction  
 Curb and Gutter Construction 
 Sidewalk Construction 
 Traffic Signals 
 Street Lighting 
 Structures 
 Railroad Crossings 
 Engineering 
 Maintenance of Roadway Items 

The existing system includes several adjustment factors which are described in Section 5 of this 
report, including adjustments for certain costs provided on an after the fact basis. 

A key feature of the existing system is the division of all street segments in the program into one 
of two condition categories, adequate or deficient, based on the elapsed time since original 
construction.  A segment is assumed to be adequate for the first 20 years after construction and is 
eligible for only a portion of the estimated Needs of that section type during that period.  At the 
20 year mark, the segment is considered deficient and is “reinstated” to drawing full Needs, on 
the assumption that it will need to be reconstructed at a cost comparable to new construction.   
Currently, roughly 70% of the overall system is classified as deficient.  The proportion that is 
deficient varies widely between cities, depending on factors such as the length of time in the 

                                                 
2 From State Aid Urban Design Quantity Table; quantities based on a one-mile section 
 

Proj. ADT 1 to 14,999 50 23 17,796 6 10,291
44 Feet - 10 Ton 75 28 21,320 10.5 17,624

2 - 12' Lanes 100 32 24,857 15 25,011
2 - 10' Park Lanes 130 37.25 29,002 20.25 33,698

Proj. ADT 10,000 & over 50 25.00 29,138 6 14,932
68 Feet - 10 Ton 75 30.25 35,311 11.25 27,553
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2 - 10' Park Lanes 130 41.50 48,602 22.5 54,847
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system, when major periods of local growth occurred, and if the city had used its allocation 
improving its MSAS system (thereby making the segments adequate) or had spent it “off 
system” on County State Aid Highway System (CSAH) or trunk highways. 

Issues Identified with Existing System 
The Task Force began its work by reviewing issues with the existing system that present 
opportunities for potential improvement.  The chief issues identified include 1) the system’s 
complexity, 2) outdated assumptions that no longer reflect actual construction practices and 
costs, and 3) the potential for manipulation by cities seeking to maximize their allocations.   
 
Task Force participants agreed that the current system is unnecessarily complex as a method for 
allocating funding.  Completing the required data updates is time-consuming for both city and 
State Aid staff.  Moreover, despite the level of detail and the number of variables included in the 
system, Task Force members generally find that it does not accurately mirror the design choices 
they make or the costs they typically face in constructing and maintaining their State Aid 
roadway mileage.  The system’s complexity means that it can be difficult to explain to 
stakeholders such as local officials and legislators.  
 
Another concern was the existing system does not reflect today’s emphasis on system 
preservation and rehabilitation. The methodology used to estimate construction Needs was first 
developed over 50 years ago, at a time when the focus was on new roadway construction and 
expectations about the roadway life cycle were different.   It was also noted that the soil factor, 
established in 1956, is not the prevailing method for calculating  design criteria.  Task Force 
members also observed that the existing system does not reflect Needs based on safety, 
congestion or the presence of transit service on State Aid roadways.    
 
An issue discussed extensively in the early stages of the study was whether the Needs system 
should be viewed primarily as a funding allocation method or a means of representing the actual 
cost of constructing and maintaining the system in accordance with State Aid standards.  Most 
Task Force members agreed that the chief purpose is to provide for a fair and equitable 
distribution and ensure that the “dollars go where needed.”  Since State Aid is only one source of 
revenue used for local roadways, and is not the primary consideration in making either design or 
capital programming decisions, most felt it was not important to capture every nuance of actual 
costs in the Needs system.  However, there was an interest in achieving a reasonable correlation 
between actual costs and the Needs estimation, both to meet the intent of the statute and provide 
credibility for the process. 
 
The system is also vulnerable to manipulation, due to a lack of definition that results in 
inconsistent Needs reporting by individual cities. For instance, some cities have generated Needs 
for design elements such as storm sewer or curb and gutter that would maximize their allocations 
but are unlikely to be constructed, while others elect Needs for only those elements planned. In 
addition, the reinstatement process provides a financial disincentive for making comprehensive 
repairs that would make a deficient segment adequate.  Cities that make timely, thorough repairs 
have been penalized compared to those that make more minimal repairs and keep their segments 
in the “deficient” column. 
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Software Issues  
Apart from the method of computing Needs, the Task Force and State Aid staff also identified 
several concerns with the existing Needs software program.  First, the software is inflexible: it 
cannot easily be modified to incorporate changes that the MSB or State Aid staff might wish to 
make.  The software does not accommodate the computations used to apply adjustment factors 
and after the fact Needs that are an integral part of the system, requiring “work-arounds” to be 
applied each year.  Updating needed information such as traffic counts is a laborious process.  
The program’s five phases (Needs update, traffic, roadway unit cost, structure and railroad, and 
design) must be updated in a specific sequence, and the program’s inflexibility leads to 
validation errors and a lack of information on individual unit costs. 
 
Another issue is that multiple data tables need to be refreshed annually, requiring staff to become 
reacquainted with this process each year, since the interface is not very intuitive.  There is also 
limited ability to use the extensive data incorporated in the system in other ways, such as to run 
queries or link it to other databases such as local street inventories or pavement management 
systems.   Task Force members would like to see a more intuitive interface with features such as 
auto-fill data entry, as well as greater compatibility of the software with other local data bases 
and GIS.   
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3. Task Force Process and Guiding Principles 
In May 2010, the MSB recommended the creation of a stakeholder committee to evaluate a new 
system to determine Needs for the Municipal State Aid Cities.  The Needs Study Task Force was 
convened in September 2010, with a representative from each District and two Cities of the First 
Class.  The Task Force was composed of the following members: 
 

District 1 – David Salo, Hermantown 
District 2 – Greg Boppre, East Grand Forks 
District 3 – Terry Maurer, Arden Hills (formerly Elk River) 
District 4 – Tim Schoonhoven, Alexandria 
District 6 – Jon Erichson, Austin   
    Replaced in January 2013 by David Strauss, Stewartville 
District 7 – Troy Nemmers, Fairmont 
District 8 – John Rodeberg, Glencoe 
Metro East – Brian Bachmeier, Oakdale 
Metro West – Lee Gustafson, Minnetonka 
1st Class City – Don Elwood, Minneapolis 
1st Class City – Paul Kurtz, St. Paul 
 

Lee Gustafson, City Engineer of Minnetonka, was elected as the Task Force chair.  The Task 
Force met again in January 2011 to discuss issues with the current system and the work process 
to be followed.  In March 2011, Parsons Brinckerhoff was retained to provide facilitation support 
to the Task Force.  Thereafter, meetings were held nearly every month from March 2011 to 
January 2013 and as needed during 2013 and 2014. Staff from MnDOT’s State Aid unit provided 
technical and logistical support throughout the effort. 
 
As the work progressed, the Task Force provided regular updates to the MSB, preceded by 
presentations to each District.  Task Force representatives presented updates at 12 pre-Screening 
Board meetings annually, and before each of 9 MSB meetings, giving engineers from all cities 
an opportunity to review and discuss the work in progress.  A record was kept of questions and 
comments that arose at the District meetings for subsequent discussion by the Task Force.  In 
addition, Task Force meeting materials, including agendas, handouts and meeting minutes were 
posted on the City Engineers Association of Minnesota (CEAM) website (www.ceam.org), so all 
cities could be apprised of the discussions taking place.  The Task Force also discussed several 
written comments forwarded by cities during the study. 
 
As part of the study effort, State Aid staff conducted periodic test runs to see what impact 
potential decisions might have on the Needs allocation.  The results of these test runs were 
considered estimates, since the runs could not capture every variable in the system in the same 
manner that would occur once the software update was complete. A total of approximately 15 
test runs were conducted. The results were shared and discussed at MSB meetings. It was 
ultimately determined that the test runs could not provide the level of confidence in the results 
that would be available from running the new software system with complete data, so in late 
2013 the tests were discontinued pending completion of the software development process. 
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At several points in the study process, Chair Gustafson appointed subcommittees to take up 
specific technical issues between regular Task Force meetings and provide recommendations.  In 
addition, Parsons Brinckerhoff was asked to perform several independent analyses to address 
technical questions that arose during the study.   

Guiding Principles 
Over the course of the first several meetings, the Task Force developed four guiding principles 
for the new Needs system: simplicity, credibility, flexibility, and equity.  A definition was 
developed for each of the principles, as follows:   
 
Simple 
The new system will be easy for both City and MnDOT staff to use.  It will be easy to learn, with 
minimal initial training required, and no retraining in subsequent years.  The system will 
incorporate features such as auto fill to validate information and prevent errors.   
 
Credible 
The system will be easy to explain, due to its transparent design and the use of reasonable 
formulas and values in the computation process.  It will be easy to defend, providing 
accountability.  The system will be designed to reduce the potential for manipulation of 
outcomes. 
 
Flexible 
The system will provide flexibility, enabling staff to react to changes in MSB direction, to update 
cities and segments easily, and to make programming changes over time to keep the system 
current.   
 
Equitable 
The system will be equitable across municipalities.  It will be designed to allocate funds fairly, 
with appropriate consideration of variations in Needs and costs due to location, size, and stage in 
the investment life cycle.  
  
Other points made during the discussion of guiding principles included the following: 

 The system should not be burdensome.  It should not require “workarounds” to achieve 
the desired information. 

 The system should be transparent, rather than being a “black hole” that no one 
understands. 

 The numbers used in the system should be realistic. 
 The system should provide the right incentives to encourage effective maintenance of 

roadway assets. 

Brief consideration was given to several other possible principles including “reflective of actual 
Needs,” “reflective of actual costs,” and “sustainable” (i.e., addressing the full life cycle).  Since 
no consensus emerged on the definition or application of these principles, they were not included 
in the adopted set of principles. 
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4. Conceptual Framework for a New Needs System 
The Task Force developed the framework for a new approach.  A basic concept emerged early in 
the process and was refined through continued deliberation and testing, as well as feedback from 
the MSB and other city engineers.  This concept consisted of two major changes from the current 
system:  
 

1. the use of Continual Needs in place of the 20-year reinstatement process, and 
2. the use of a “Needs Width” concept in which simplified unit costs would be applied to 

typical sections, based on existing rather than projected ADT. 
 
Once this overarching framework was in place, the group’s attention shifted to considering the 
individual elements of cost to be included in the estimation of Needs, as well as issues such as 
the treatment of non-existing miles, after-the-fact adjustments, and related issues that arise in 
switching to a Continual Needs/Needs Width approach. 

Use of Continual Needs 
One of the primary concerns identified with the current system is that it does not reflect today’s 
emphasis on system preservation.  The assumption that a newly constructed road requires little 
investment for 20 years, and then needs to be completely rebuilt, is not in line with current life 
cycle construction practices which include bituminous overlays and concrete rehabilitation 
construction methods rather than complete reconstruction.   
 
In a Continual Needs approach, the distinction between adequate and deficient segments would 
disappear.  All segments would draw full Needs all the time.    In addition to more accurately 
reflecting today’s construction practices, this approach would provide more consistency of 
funding over time, making it easier to plan comprehensively. After much discussion, the Task 
Force developed a consensus on the use of a Continual Needs approach. This decision, among 
the most significant made by the Task Force, was not made lightly, and not all Task Force 
members agreed with the change in philosophy it represents.  

“Needs Width” Typical Section Concept 
The Task Force devoted a considerable amount of time to develop an agreement on how to 
estimate the Needs each segment would draw.  A variety of potential methods was discussed.  
The idea of using actual construction costs for the various State Aid-eligible elements was 
dismissed early on, since such a system would be very complex to administer and would violate 
the guiding principles due to its complexity.  Another approach briefly discussed but not pursued 
was the use of a per-mile cost covering only back-of-curb to back-of-curb expenditures. 
 
The Task Force settled on using a simplified unit price approach with typical sections based on 
existing ADT.  This approach is conceptually similar to the existing system, with an important 
distinction: instead of using the proposed width and prorating it based on a prescribed design 
width, each typical section would establish a “Needs Width” for allocation purposes.  The funds 
would be distributed accordingly, and cities could then apply them to State Aid eligible items on 
State Aid approved projects.  While the widths chosen for each section would reflect realistic 
assumptions, once set there would be flexibility to delineate travel lanes, shoulders, parking, bike 
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lanes, etc. as desired and to change these cross sections over time.  For instance, a 4-lane to 3-
lane conversion would have no effect on Needs. 
 
Task Force members stressed that many cities do not expect to build to the widths prescribed by 
the urban typical sections in the existing system, yet they have other elements of cost not directly 
related to width or number of travel lanes.  Creating a wider range of typical sections based on 
ADT would not only allow local flexibility, but would help make the system more equitable.    
 
There was a brief discussion of the possibility of incorporating actual constructed widths into the 
system along with ADT; for example by using constructed widths up to a maximum width for 
each respective ADT category.  Alternatively, it was suggested that Needs Widths could be 
based on actual widths, with depth (section) based on ADT.  These ideas were noted but not 
pursued further. 
 
The Task Force readily agreed to eliminate the ADT projection factor, as long as a sufficient 
variety of sections was provided, setting up a progression in which a segment would move up 
through the typical section categories as growth occurred.   Using existing ADT was seen as a 
way to eliminate inequities that stem from the use of a universal projection factor in the current 
system.     

Defining Needs Width Categories 
Several meetings were devoted to developing the typical sections for this new approach and 
determining how best to compute pavement quantities for each section.  Key issues were 
defining the Needs Width sections and establishing the relationship between ADT and these 
sections. The group agreed that the categories should correspond to realistic roadway widths 
based on typical numbers of travel lanes and lane widths.  This would likely involve some type 
of step function, with a road moving up to a new category once ADT increases to a certain point.  
Three options were discussed: 

1. A step function in which a certain increase in ADT (or ADT “trigger”) is needed to move 
into the next category, with no change in Needs within steps; 

2. A linear function with gradual increases in Needs; 
3. A step function with linear increases between steps, providing some increased funding in 

advance of widening needs. 
 
The first approach was selected.  Most Task Force members thought the Needs Widths should be 
based on typical roadway dimensions or number of lanes, rather than as a direct function of 
ADT.  This argued for the use of a simple step function.  It was also suggested that ADT and 
road construction costs may not have a linear relationship.  For instance, the costs associated 
with urban streets may be affected by factors such as utility cuts and drainage.   
 
The Task Force briefly discussed the possibility of allowing higher Needs on a case-by-case 
basis for certain roads with low ADT but other significant cost factors, such as heavy truck 
traffic.  However, most felt this would be inconsistent with the goal of a simpler system, and 
heavy trucks in one city might average out with other special circumstances elsewhere, such as 
intersections with double left-turn lanes.   
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In defining the new typical sections, the Task Force reviewed information about the existing 
distribution of system miles by ADT category, roadbed width, and number of parking lanes.  
They also reviewed design charts from the State Aid design manual for existing typical sections.  
A breakdown of the existing system by soil factor was also reviewed.  These materials allowed 
for a wide-ranging discussion of what ADT/width categories would best capture the key 
distinctions.  The Task Force settled on a set of eight typical sections, as shown in Table 1.   
 

Table 1: Proposed Typical Sections by ADT Range 

Typical 
Section  

Existing 
ADT  

Needs Width 
(Roadbed) 

Design Data 

1  0  26 ft. 2  11-ft. traffic lanes 
2  2-ft. curb reaction 

2  1 - 499  28 ft. 2  12-ft. traffic lanes 
2  2-ft. curb reaction 

3  500 - 1,999  34 ft. 2  12-ft. traffic lanes 
1  8-ft. parking lane 
1  2-ft. curb reaction 

4  2,000 – 
4,999  

40 ft. 2  12-ft. traffic lanes 
2  8-ft. parking lanes 

5  5,000 – 
8,999  

48 ft. 4  11-ft. traffic lanes 
2  2-ft. curb reaction 

6  9,000 – 
13,999  

54 ft. 4  11-ft. traffic lanes 
1  8-ft. parking lane 
1  2-ft. curb reaction 

7  14,000 – 
24,999  

62 ft. 4  11-ft. traffic lanes 
1  14-ft. center turn lane 
2  2-ft. curb reaction 

8  25,000+  70 ft. 6  11-ft. traffic lanes 
2  2-ft. curb reaction 
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Urban vs. Rural Distinction 
In developing the new typical sections the question arose as to whether to preserve the 
distinction between urban and rural segments.  Currently, there are relatively few miles in the 
rural category.  It was mentioned that the distinction between urban and rural sections is less 
clear than in the past, as some urban roads are now being built with rural type features for water 
quality purposes. For Needs purposes, the Task Force decided to drop the urban/rural distinction.   

Treatment of Non-Existing Roads and Newly Eligible Cities 
Another issue was how to handle non-existent roads and road segments in newly eligible cities. 
Currently, cities can begin drawing Needs on roads that are planned for future growth, based on a 
design standard up to a projected ADT of 10,000.  While most non-existing roads are viable 
routes being planned for growing areas, or to provide missing connections, Task Force members 
indicated that others are unlikely to ever be built.  This affects both the equity and credibility of 
the system.  Changing to continual Needs takes away some of the need to use non existing routes 
as a management tool for cities. Therefore, putting those in the lowest width category does not 
‘punish’ any cities as they should be able to modify their system to minimize the amount of non-
existing routes. The Task Force therefore agreed that non-existing miles should receive Needs 
based on the narrowest section.   
 
A suggestion was also made that instead of requiring a line to be drawn on a map in order to 
generate Needs, a category of undesignated miles could be established.  These miles would 
include all undesignated mileage, up to the cities maximum 20% allowable, and represent a 
“bank” of future miles and would generate Needs based on the smallest typical section.  
However, this idea was not pursued further. 
 

A concern was expressed that new cities coming on line should not be eligible for Needs beyond 
what their actual traffic would justify.  The Task Force initially proposed that new cities be 
limited to the smallest section until their traffic had been counted.  Upon further discussion, it 
was agreed that new cities would be allowed to work with their District State Aid Engineers 
(DSAEs) to develop provisional traffic counts until the segment is included in the system count 
rotation. 
 
Following the first test runs, the Task Force took up the need for improved quantity estimates for 
the new typical sections, since the pavement design method used to derive the quantities had not 
been evaluated in some time.  Parsons Brinckerhoff was asked to analyze the quantities and 
prepare section diagrams for each of the proposed Needs categories, with the guidance of a 
subcommittee that would advise the effort on such issues as minimum bituminous thickness and 
gravel quantities to be used.  The goal was to develop a reasonable method to estimate quantities 
that could easily be modified in the future, recognizing the quantities are estimates that do not 
reflect how all cities construct their roads.  (For instance, some cities use concrete instead of 
bituminous, etc.)  The Task Force agreed that a 10 ton design should be used for all sections.  
An example of how the quantities were derived and the chart ‘MSAS Urban ADT Groups for 
Needs Purposes’ are shown in Appendix B.  A memorandum summarizing the analysis is 
included in Appendix C.  
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Design Quantities for Low-Volume Roads 
The Task Force continued to discuss the most equitable way of treating low-volume roads.   
Midway through the study process the Task Force received a comment from a group of 10 cities 
concerning the proposed design quantities for the two lowest sections, Sections 1 and 2. The 
group reviewed and affirmed the approach used for these sections.  It was acknowledged that 
cities might use different pavement designs in actual practice, and that the quantities for some 
sections may not be fully realistic from a design standpoint.  However, the goal was to develop a 
consistent, reproducible way of estimating quantities for Needs allocation purposes.  The design 
method used is based on conservative R value and ESALs and is one of two methods currently 
approved by MnDOT for State Aid roads.   Another method, using the MnPAVE software 
program, was also reviewed.   
 
In response to the concerns expressed, it was decided to recompute the quantities using the 
MnPAVE method, to see whether or not the results are comparable.  Parsons Brinckerhoff (PB) 
worked with MnDOT staff to prepare an estimate of quantities for each section using MnPAVE.  
This analysis showed that there was only a very slight difference between the two methods.  PB 
recommended continuing to use the R-Value and ESAL method, since it requires fewer variables 
and is easier to update.  The Task Force agreed with the R-Value/ESAL course of action, while 
noting that the method may warrant re-examination in the future.    

Regional Adjustment Factors 
At several points in the Needs Study, the Task Force took up the question of whether or not to 
introduce one or more regional adjustment factors to account for variations in conditions and 
costs. Some of the Needs factors that may vary by region include resource availability; 
construction logistics (such as the cost of trucking in materials); the availability of qualified 
bidders (affecting price competition), and drainage and water quality considerations.  Also 
discussed were other types of variation associated with Cities of the First Class and other urban 
municipalities, such as lighting, sidewalks, transit, utilities, parking, traffic control and public 
expectations for project aesthetics.   
 
Ideas for how regional factors might be implemented included using statewide unit costs and 
applying regional factors to them; regional pricing with a single factor applied (blending multiple 
items), or using District unit costs based on data that is already available.  State Aid currently 
uses District cost data as an intermediate step in calculating the statewide averages.  Some Task 
Force members saw merit in the District unit cost concept.  Others preferred the idea of a 
regional factor applied to the statewide unit price, which would allow a more dynamic, flexible 
approach. Because every region could possibly come up with a regional factor, and in order to 
keep the system simple, the group decided not to pursue regional factors. 

Soil Factors 
Soil factors, which are used to compute roadway quantities on the current system, were also 
discussed at several points in the study.  The Task Force generally agreed that the soil factors are 
less relevant than in the past, as they are less commonly used by cities for design purposes. Task 
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Force members also noted some inequities associated with the soil factors.  For instance, many 
State Aid streets have had the subgrades corrected during previous projects.  On the other hand, 
some cities that have poor soils have been penalized for this entire period by having an incorrect 
soil factor.  
 
As a result of these issues, the Task Force concluded that all cities should be treated in a uniform 
manner, with a single soil factor of 100 for the entire state.  Soil Factor 100 equates to an R-
value range of 12-20. Therefore, R-15 was chosen to determine pavement sections. There was a 
brief discussion of other options, such as allowing case-by-case exceptions after the fact for 
significant soil correction, or developing two typical sections for each category based on whether 
or not soil corrections had been done.  Ultimately, the Task Force agreed that the simplest and 
fairest approach was to eliminate variances in roadway quantities because of soil factors.
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5. Estimation Methodology for Needs Elements 
The Task Force addressed the individual elements of Needs and how each should be estimated.  
This involved balancing the search for greater simplicity with efforts to provide a level of 
continuity from the existing to the new system and a fair, credible method for each element of 
Needs.  Discussion included consideration of whether each item was logically related to ADT or 
should be estimated on another basis, such as a straight cost per mile or other method.  The Task 
Force took up the following elements of Needs one at a time, with each item generally discussed 
over the course of 2-3 meetings. 

Traffic Signals 
In the existing system, traffic signals account for about 5% of total Needs.  Needs are currently 
generated for traffic signals on all segments on a per-mile basis, with three different dollar 
amounts based on projected ADT.  The maximum is $136,000 per mile for the highest ADT 
category.  One problem with calculating signals on a per mile or ADT basis is that it gives 
money for signals to some cities that will never build them, while not providing enough money 
to those that do.  The Task Force discussed several options for traffic signal Needs estimation, 
including 1) a multiplier based on ADT, 2) after the fact costs, and 3) basing Needs on the actual 
number of signals installed on State Aid roads in each city. The Task Force also discussed 
roundabouts in its traffic signal discussions.  It was decided to stay silent on them with the 
understanding that costs could be included/reviewed by future Municipal Screening Board 
action.  
 
 
The group indicated a preference for the third method, based on actual signals, as the most 
equitable approach. This method was also advocated by one city in a memorandum to the Task 
Force, with the comment that a value per mile for signals is not a true reflection of Needs, since 
“some segments may have a large ADT with minimal signals” while “urbanized areas may have 
a signal every 300 feet.”  In this approach, per-signal Needs estimates would be based on State 
Aid values for average signal costs, which could be updated as costs changed.  This would also 
involve pro-rating Needs for those intersections that include non MSAS roads, depending on the 
number of approaches under local jurisdiction.  Also discussed were potential variations based 
on the complexity of the intersection, the presence of pedestrian signals, etc.   
 
It was noted that going to a per-signal method could have the effect of making signals a larger 
proportion of total Needs than at present.  However, many cities are finding that both signal 
construction and maintenance are becoming a more significant cost.  Signals are often more 
elaborate and costly than in the past.   
 
 
In conclusion, the Task Force agreed to base signal Needs on a per-signal cost, based on the total 
number of installed signal legs on MSA roads. For Needs purposes, a signal leg cost would be ¼ 
of the cost of the signal. To approximate this value for testing, State Aid staff asked all cities to 
provide a count of signal legs on their MSA systems.  Estimates were developed for those cities 
that did not respond.  The number of signal legs per segment will become a user input value in 
the new software.   
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Street Lights 
Like signals, street lights also account for about 5% of Needs in the current system, but they only 
apply to deficient segments, at $100,000 per mile.  The existing method is based on an AASHTO 
study that recommended 200 ft. spacing for street lights, or 26 lights per mile.  Task Force 
members noted that there is considerable variation in lighting practices around the state.  Some 
cities do not install them, some have utility companies install them, and others use special 
assessments to finance them.  The Task Force agreed to keep the current method, at $100,000 in 
Needs per mile, in place, recognizing that the per mile cost could change over time. 

Sidewalks 
In the current system, sidewalks account for about 4-6% of Needs and are not dependent on 
ADT.  They are only applied to deficient segments, and they are not automatically included: the 
city has to claim sidewalk Needs.  Most cities do so for a majority of their urban segments. 
 
Several Task Force members felt that the presence of sidewalks does not track well with ADT, 
since there is a great deal of variation between cities on the amount of sidewalk construction 
done.  It was suggested that sidewalk Needs might ultimately be based on the sidewalk length (or 
square yardage) per segment that is actually in place, analogous to the proposed approach for 
signals.   After much discussion, the Task Force decided to include sidewalk Needs for all 
segments, on both sides for existing ADT of 5,000 and above (Sections 5-8) and on one side for 
ADT below 5,000 (Sections 1-4), with the quantities based on either one or two five foot wide 
sidewalks. 
 
Several cities asked the Task Force to reconsider this approach. They advocated lowering the 
ADT threshold for sidewalks on both sides from 5,000 to 500, which would add two more 
sections to this category.  The Task Force agreed that this would better reflect the growing 
interest in accommodating nonmotorized transportation, in line with the Complete Streets 
philosophy.  The Task Force unanimously agreed to change the threshold for sidewalk Needs: 
roads with 500 ADT and above (Sections 3-8) would receive Needs for five foot wide sidewalks 
on both sides. 

Railroad Crossings 
In the current system, railroad crossing Needs are based on the actual number of crossings.  
There are now 509 railroad crossings on the MSA system, representing about 2% of total Needs.  
It was suggested that this figure may be too high in relation to what the cities actually pay, since 
most crossings are funded by the railroads or the federal government.  Options include 
continuing with the existing approach, using an after-the-fact approach, or eliminating railroad 
crossings from the Needs computation altogether.  Since most cities do not pay for railroad 
crossings or their maintenance, using after the fact costs would be more reflective of actual 
Needs.  The Task Force agreed to use an after the fact approach for railroad crossing Needs.   

Structures 
Structures currently make up about 4.5% of total Needs.  This category includes bridges, four 
types of box culverts, railroad underpasses, and structural plate arch (which is now treated the 
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same way as box culverts).  Currently, there are 445 total structures generating Needs on the 
system, of which 246 are bridges 
 
It was noted that funding for bridges is complex, with multiple sources of funds often combined 
for bridge construction or major rehabilitation.  Cities often receive federal funds or bridge bonds 
to pay for bridges and culverts. Currently, cities draw Needs on structures that are over 35 years 
old, while newer structures receive no Needs.  With the move to continual Needs, it was 
suggested that a more equitable approach would be to use after the fact costs for the amount of 
local participation in any eligible bridge or culvert outlay on the MSA system, whether it 
involves new construction, reconstruction or rehabilitation.   Structures already existing at the 
time the new system is implemented would receive continual needs based on their dimensions.   
 
After reviewing the results of not including structures until after construction and using after the 
fact Needs, the Task Force reversed their approach and decided to consider structures in the same 
light as roadways and use continual Needs for all structures except railroad bridges over 
roadways. Railroad bridges over roadways will generate after the fact Needs based on actual 
local and MSAS participation. 
 
All other structures will receive Needs based on a cost per square foot provided by the MnDOT 
bridge office, using one-half of the approved amount. The square footage will be calculated 
using actual length and the Needs width. For box culverts, the box culvert width shall be used as 
the centerline length in the calculations.  Among the reasons for using one half of the approved 
unit cost is: 1)  With the multiple sources of funding available for structures, a city seldom pays 
100% of the structure cost. 2)  Roadway Needs (curb and gutter, storm sewer, sidewalk, 
excavation, etc.) are also generated for the length of the structure. 3)  Using one half the unit cost 
on all the structures will keep the percentage of the structure Needs to the total Needs at about 
what it was in the old program. 
 

Grading Factor 

The grading factor was created several years ago to simplify Needs calculations by combining 
seven “removal items” into a single factor, which was set at 0.78% of total Needs.  It was 
suggested that this factor has little value or significance in allocating Needs.  Consequently, the 
Task Force agreed to eliminate the grading factor from Needs computation. 

Curb and gutter currently constitutes 5.5% of total Needs and is calculated based on a cost per 
mile. The Task Force agreed to include curb and gutter for every segment, and to continue the 
computations at twice the segment length, or four times the length for divided segments. This is 
the same method that is used in the current program.  
Storm sewer currently represents 8.7% of total Needs.  The current system uses the previous 
year’s actual cost per mile to compute the Needs for complete storm sewer construction and for 
rehabilitation of existing storm sewers, defined as “partial storm sewer”. The Task Force agreed 
that the partial storm sewer category should be eliminated in the new system, since this does not 
apply to continual Needs.  The Task Force determined that storm sewer Needs for the new 
typical sections should be evaluated using design criteria.  Parsons Brinckerhoff was asked to 
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develop an engineering estimate for one of the sections and an appropriate method for pro-rating 
it for the others.   
 
Parsons Brinckerhoff prepared estimates for the 26 and 70 ft. sections based on 10 year storm sewer 
design criteria. Costs were interpolated for the sections in between. Storm sewer costs were also 
estimated for the 48 ft. section independently as a check.  A memorandum summarizing this 
analysis is included in Appendix C.  The Task Force adopted the methodology defined in the 
memorandum, in which storm sewer Needs are based on a fixed cost per mile for each typical 
section. The unit costs to be used will be updated regularly based on actual costs received from 
the MnDOT hydraulics office.  This method will serve as an index, allowing costs to be adjusted 
proportionately over time.  State Aid average cost data will be used as the value for the 70-ft. 
section and prorated downward. 
 
It was noted that this method bases storm sewer Needs on a small piece of the overall stormwater 
system, without consideration of today’s more stringent water quality requirements.  These 
requirements are complex and evolving, and storm sewer may now represent a larger proportion 
of construction costs than it did at the time the current system was devised.  Due to this 
complexity it was suggested that MSB is likely to review storm sewer issues after a few years. 

Maintenance of Roadway Items 
Maintenance of roadway items currently constitutes only 0.7% of total Needs.  Since it has little 
significance, the Task Force agreed to eliminate this item to help simplify the Needs computation 
process. 

Engineering 
Engineering is currently computed as a 22% markup on all Needs, and constitutes 17.9% of total 
Needs.  Task Force members felt that engineering should be kept in the system, since it is a 
significant cost and helps to underscore the importance of “soft costs” for policy makers.  The 
Task Force agreed to keep engineering at 22% across the board as at present. 

Positive and Negative Adjustments 
The final Needs items to be discussed were positive and negative adjustments that are made to 
each city’s Needs.  Task Force decisions for each of these types of adjustments are described 
below. 
 
Unencumbered Construction Fund (UCF) Balance Adjustment  
This adjustment was seen as having little value and might tend to penalize cities that are saving 
for a large expenditure.  The Task Force agreed to eliminate the UCF balance adjustment. 
 
Excess Balance Redistributed as Low Balance Incentive 
This incentive redistributes Needs from cities with a balance of over $1.5 million and three times 
their annual construction allocation to those that have a balance of less than one times their 
construction allocation, with the rationale that the first group are not spending their money and 
the second group have a need for money.  In contrast with the UCF balance adjustment, this was 
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seen as a useful incentive.  The Task Force agreed to keep the excess balance incentive with the 
understanding that the parameters can always be revised by the MSB. 
 
Unamortized Bond Account Adjustment 
This adjustment was viewed as less relevant in the continual Needs environment.  The Task 
Force agreed to eliminate the unamortized bond account adjustment. 
 
Adjustments for Bridges and Other Structures 
As discussed previously, the Task Force held several discussions of how to treat bridges and 
other structures in the new system.  It was agreed that with continual Needs the non-existing 
bridge adjustment is no longer relevant.  Going forward, the non-existing bridge adjustment will 
be eliminated because they will generate Needs when constructed. After much discussion, the 
Task Force determined that all structures except railroad bridges over highways should be 
included in the Needs as a continual Need. Because of the multiple funding options, determining 
the amount of the local or MSAS participation in projects would be difficult. Therefore, the Task 
Force concluded that railroad bridges over highways should be the only structure type to receive 
a Needs adjustment. They will receive an after the fact adjustment of 35 years for local and 
MSAS costs for construction/reconstruction projects and 15 years for reconditioning projects. 
  
After the Fact Right of Way Acquisition and Retaining Wall Adjustments 
The Task Force agreed to keep both the Right of Way Acquisition Adjustment and the Retaining 
Wall Adjustment without change.   These are positive adjustments for 15 years based on the 
local and MSAS participating funding. 
 
After the Fact Railroad Crossing Adjustments 
As discussed previously, the Task Force agreed to add a similar adjustment for Railroad 
Crossings.   This is a positive adjustment for 15 years based on local and MSAS participating 
funding. 
 
Individual Adjustments  
This adjustment provides for one-time, one-year corrections.  The Task Force agreed to keep 
Individual Adjustments. 
 
Potential New Adjustments 
The Task Force also considered whether any new adjustments should be included in the system.  
This included a discussion of a potential adjustment for Cities of the First Class to account for 
atypical roadway costs experienced by these cities.  Factors mentioned that could warrant a 
special adjustment include the role these cities play as economic engines of the state and the 
larger region, which demands a higher level of investment; the cost of building facilities required 
for urban commerce, such as boulevards, lighting, parking, and transit accommodations, which is 
not fully reflected in the new Needs methodology, and the higher cost of construction in a built 
out urban environment.  Countering these arguments was the point that the group has avoided 
special adjustments for other unique conditions such as soils and mass transit, with the 
philosophy of treating everyone the same way, and a special factor would be inconsistent with 
this approach. 
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Several members felt that if adjustments are made for urban conditions, they should apply to 
other major cities, not just those considered Cities of the First Class.  The general consensus was 
that instead of special adjustments, if there are particular urban costs that should be recognized, 
they should be brought before the MSB for discussion and possible future implementation.  
 

Potential New Needs Element for Mass Transit 
The Task Force had several discussions about how to capture the unique costs experienced on 
urban streets in a way that would be equitable to all cities.  One suggestion was to create a new 
Needs element for mass transit.  This would reflect the added cost of maintaining roadways on 
which bus routes operate.  These roads may experience more rapid deterioration, and may need 
to be wider than other roads of equivalent ADT, thus generating more Needs.  The group 
considered different ways of implementing a mass transit Needs element, but was unable to 
reach an agreement on how this would work in practice. The Task Force tabled the discussion, 
with the idea that a mass transit Needs element could be studied in the future by the Needs Study 
Subcommittee of the Municipal Screening Board.  
 

6. Recommended implementation process 
Another major issue for the Task Force was to determine how the new system should be 
implemented.  The group considered several possible approaches for a phase-in process that 
would moderate the initial effects of the changes and allow cities to make adjustments to their 
capital improvement plans.   

Phase-in Process 
One method would be to set a phase-in period, such as 5 or 7 years, and make annual 
adjustments throughout that period.  Each city’s loss or gain could be determined relative to a set 
base year, and a positive or negative adjustment applied to each year’s Needs (not the dollar 
allocation) over the phase-in period.  Under this scenario, it was proposed that cities should be 
advised in advance so that they would have an opportunity to shift their State Aid mileage from 
low volume roads to higher ADT roads before they were “locked in” to a given system for the 
phase-in period.   
 
Due to concerns over the projected reductions in several cities Needs allocations under the new 
system, the Task Force discussed other actions that could potentially moderate the effects of the 
system change while maintaining the simplicity and credibility of the new system.  Ideas 
included consideration of a floor/ceiling for the percentage change in total Needs that would be 
allowed in any given year or relative to a defined base year, or an absolute floor (safety net) that 
would moderate the effects for those cities most significantly impacted by the system changes.   
 
At its May 2012 meeting the MSB directed the Task Force to plan on a 3-year implementation 
phase-in.  The group discussed several options for how this could work.  One would be to set a 
limit on the percent change up or down in any one year relative to a base year, as described 
above.  Another option is to limit the change to a certain percentage above or below the 
statewide average change in total Needs for that year.  For example, the limit might be set at 7 
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percent above or below the statewide average.  In this example, if the average was an increase of 
3 percent, the upward limit for any city would be 10 percent and the downward limit would be 4 
percent below the statewide average.  The effective result of this approach would be a longer 
phase-in period for some cities than for others.  A third approach would be to establish a 
“bandwidth” that would limit both losses and gains to a specific percentage range.  A fourth 
method would be to base the phase-in on the age or deficiency status of each segment. 
The Task Force decided to calculate the effect of a phase-in scenario with a bandwidth of -10% 
to +20% in a city’s unadjusted Needs.  A second scenario would use a bandwidth of -5% to 
+10%.  Both of the ranges selected would be increased or decreased from the Statewide Average 
of Unadjusted Needs and applied to Needs allocations.  The group also decided to use a 5-year 
phase in for this analysis.  Subsequently the Task Force revisited the phase-in concept and 
decided it should be increased to 7 years in length with a -5% to +10% bandwidth.   At its Fall 
2013 meeting, the MSB approved the Task Force’s recommendation to cap an individual city’s 
Needs at a+10% and a -5% to Increase/decrease calculated from average state-wide percent 
change from the previous year 

Traffic Counts 
Also relevant to the implementation process is the question of traffic counts and possible delays 
in getting counts done for new cities or segments.  MnDOT currently conducts traffic counts 
every 2 or 4 years, so it may take some time for new cities to get their first counts into the 
system.  The MSB has said that, with DSAE approval, cities will be allowed to provide their own 
traffic counts, and use them in the Needs study until the segment is included in the system count 
rotation. 

Conclusion 
The Needs Study Task Force understands that as construction practices and funding issues 
evolve, the recommendations of this Task Force will be modified. 
The method being revised was implemented in 1958 and with many modifications was a useful 
tool for over 55 years. 
Appendices A, B and C contain high level explanations of specific decisions. Detailed 
background documentation including meeting minutes and agendas, test cases, analyses, power 
point presentations and multiple spread sheets can be found on the State Aid web site. 
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Appendix B:  Needs Quantities by Typical Section 

Over a Century of 
Engineering Excellence 

 

To: Lee Gustafson, Chair MSAS Needs Study Task Force 

From: Glenn Schreiner 

Date: December 23, 2011 

Subject: MSAS Needs Study – Typical Section Quantities (Memo revised following 
12/21/2011 Task Force Meeting) 

As you requested, typical sections, pavement designs and quantities were developed for the 
eight standard sections under evaluation by the Municipal Needs Study Task Force. The 
criteria and assumptions used for developing the information were presented to a task force 
subcommittee on December 02, 2011. The subcommittee reviewed and concurred with the 
following design criteria to be used for the needs study: 

1. The excel file DRAFT URBAN QUANTITY TABLE Final Draft.xlsx from MnDOT 
State Aid was used to determine the eight different typical sections. The ADT was 
also pulled from this table. 
 

2. Pavement design is based on the State Aid – 10 Ton Flexible Pavement Design – 
2/1/2011.pdf document  which can be found at 
http://www.dot.state.mn.us/stateaid/esal/State_Aid_flexible_pavement_guidance_20
11.pdf 

a. The R-Value and ESAL Option was used for the pavement design. 
b. ESALs were calculated using MnDOT’s State Aid ESAL Traffic Forecast 

Calculator which can be found using the State Aid Calculator link at this 
webpage http://www.dot.state.mn.us/stateaid/sa_esal.html. The following 
assumptions were used:  

i. Use default Heavy Commercial Traffic Values 
ii. Assume maximum ADT for each section from Base Year through 

20 Year. (This indicates a 0% growth rate but provides the highest 
ESAL result. If a growth rate is assumed then the Base Year ADT 
needs to be lowered to result in the maximum ADT hitting at the 20 
Year mark.) 

c. R-Value designed from MnDOT Flexible Pavement Design excel 
spreadsheet which can be found at 
http://www.dot.state.mn.us/materials/pvmtdesign/software.html. The 
following assumptions were used: 

i. Use 20 Year ESAL from step above. 
ii. Design pavement using an R-Value of 15. (Soil Factor 100 ranges 

from R 12 to R 20) 
iii. Use Bituminous Surface and Bituminous Base thicknesses based 

on minimum Granular Equivalent (GE) required, rounded up to the 
next one inch interval. 

iv. Use only Class 5 Aggregate, adjust the thickness to meet GE 
requirements, rounding up to the next one inch interval (Total 
pavement thickness requirement was not considered). 

d. The subcommittee discussed at length the minimum pavement thickness 
requirement from Tech Memo No. 09-12-MAT-03. After discussing with the 
MnDOT Pavement Engineer, the minimum pavement depth required is 
specific to MnDOT highways and does not apply to local MSAS roadways. 
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Therefore, the minimum GE depth will be used for pavement design in the 
Needs Study. 

e. The subcommittee also discussed the super pave requirement of two 1-1/2 
inch lifts and the impact this may have on the pavement depth for the lower 
volume roads. The decision was to stay with the bituminous depths 
generated from the pavement design software because the designs are 
defensible; the super pave requirement may change; and engineers 
typically use super pave for the entire depth of pavement.  

f. The 26 ft section does not have ADT assigned to it because it represents 
non-existing routes. Therefore, the Task Force decided the 26 ft pavement 
thickness should be based on the minimum design section (28ft) rather than 
a hypothetical design approach. 

The results of these calculations are summarized in the following table.  

Max. 
ADT 

Roadbed 
Width 

20 Year 
ESAL 

R-Value 
Class 5 

Thickness

Previous 
Class 5 

Thickness 
from Excel 

File 

Total 
Depth 

Bit. Wear 
and Bit. 
Base 

Previous 
Total Depth 
Bit. Wear 

and Bit. Base 
from Excel 

File 

0 26 ft N/A N/A 6 15 4 5 

499 28 ft 83,000 15 6 15 4 5 

1,999 34 ft 177,000 15 10 15 4 5 

4,999 40 ft 443,000 15 16 15 4 5 

8,999 48 ft 718,000 15 19 16.5 4 7 

13,999 54 ft 1,117,000 15 19 16.5 5 7 

24,999 62 ft 1,995,000 15 20 16.5 6 7 

> 
25,000 

70 ft 3,104,000 
15 

21 16.5 6 7 

 

The bituminous depth in the chart reflects the total wearing and base course depth. The 
subcommittee recommended using one total depth for the needs study since the estimated 
costs are the same for each pavement course. 
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Instructions: All yellow boxes require an input value.
Dropdown choices are provided for Base Year (C18), Number of Lanes (C19), and AADT Range (C20).
You must click on cell (C18) or (C19) or (C20) to access the dropdown choices.

General Information
Date
Forecast Performed by
Name of County or City
Project Number
Project Description
Route Number
Base Year (i.e. opening to traffic) 2011
Number of Lanes (both directions) 2
AADT Range Urban: 1-300

Historical AADT (enter a minimum of two years) Year AADT
       Enter oldest traffic data here 2001 10
       Enter second oldest traffic data here  2011 10
       Enter third oldest traffic data here 
       Enter fourth oldest traffic data here
Base Year AADT 2011 10
20‐Year AADT 2031 10
35‐Year AADT 2046 10
Growth Rate

Vehicle Class
% Flexible Rigid

2AX‐6TIRE SU 1.60% 0.25 0.24
3AX+SU 0.40% 0.58 0.85
3AX TST 0.40% 0.39 0.37
4AX TST 0.40% 0.51 0.53
5AX+TST 0.40% 1.13 1.89
TR TR, BUSES 1.20% 0.57 0.74
TWIN TRAILERS 0.00% 2.40 2.33
Total 4.40% NA NA

20‐Year Flexible Forecast = 1,000
20‐Year Rigid Forecast = 1,000

35‐Year Flexible Forecast = 2,000
35‐Year Rigid Forecast = 2,000

For ESAL programming questions and information, please contact Tom Nordstrom (Mn/DOT Pavement

State Aid ESAL Traffic Forecast Calculator ‐ 11/15/2010

For State Aid questions and information, please contact Joe Thomas (Mn/DOT State Aid) at 651‐366‐3831.

9/27/2011
Will Krussel

19114A

Vehicle Type
ESAL Factors

0.00%

Management) at 651‐366‐5537.

26 foot Roadbed Width

This ESAL calculator is for use with default Heavy Commerical Traffic values; click sheet "2" below if you 
wish to enter your own Heavy Commercial Traffic values.
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  Bituminous Pavement With Aggregate Base

1,000
20.0 Designer

Date
7.00
3.00
10.00

Thickness (in) GE Layer GE
(2360) Wearing Course 3.50 2.25 7.88
(2360) Non-wearing Course 0.00 2.25 0.00
Bituminous Total 3.50 2.25 7.88

Thickness (in) GE Layer GE
Class 5 or 6 3.00 1.00 3.00
Class 3 or 4 0.00 0.75 0.00

Select Granular 0.00 0.50 0.00

Total 6.50 Total 10.88
Required* 12.50 Required 10.00

Thickness (in) GE Layer GE
(2360) Wearing Course 2.0 2.25 4.50
(2360) Non-wearing Course 2.0 2.25 4.50

Proposed Pavement Thickness 

19114A - 26 foot Roadbed Width

Will Krussel

9/28/2011

Design R-value =

Total Required GE =

Inputs

Aggregate Base 
Sub Base 

Project Number

Calculated Pavement Thickness to Meet GE Requirement

Min. Agg. Base (GE) =

20 Yr Design Lane BESALs =

GE Values from R-Value Chart
Minimum Bit (GE) =

(2360) Non wearing Course 2.0 2.25 4.50
Bituminous Total 4.0 9.00

Class Thickness (in) GE Layer GE

Aggregate Layer 1 3 3.0 1.00 3.00

Aggregate Layer 2 12 0.00 0.00

Aggregate Layer 3 12 0.00 0.00

Select Granular 0.50 0.00

Aggregate Total 3.0 3.00

Total 7.00 Total 12.00
Required* 12.50 Required 10.00

Total Thickness is Less Than the Minimum by More Than 0.5 inch
Total GE:  GOOD
Bituminous Thickness:  GOOD
Total Aggregate Base Thickness:  GOOD
* Requirement to meet the pavement thickness requirement of 
  Mn/DOT Tech Memo No. 09-12-MAT-03 "Pavement Selection Process"

Instructions
Blue cells are available for input.

Last Edited 5/16/11

Messages

The upper box calculates pavement layer thicknesses to meet the minimum GE requirement.
The Lower box calculates the total GE and Thickness from layer thicknesses proposed by the designer.

Red font is a caution that a value doesn't meet policy requirements.

Class 5
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  Bituminous Pavement With Aggregate Base

1,000
15.0 Designer

Date
7.00
3.00
11.10

Thickness (in) GE Layer GE
(2360) Wearing Course 3.50 2.25 7.88
(2360) Non-wearing Course 0.00 2.25 0.00
Bituminous Total 3.50 2.25 7.88

Thickness (in) GE Layer GE
Class 5 or 6 3.00 1.00 3.00
Class 3 or 4 0.30 0.75 0.23

Select Granular 0.00 0.50 0.00

Total 6.80 Total 11.10
Required* 12.50 Required 11.10

Thickness (in) GE Layer GE
(2360) Wearing Course 2.0 2.25 4.50
(2360) Non-wearing Course 2.0 2.25 4.50

Proposed Pavement Thickness 

19114A - 26 foot Roadbed Width

Will Krussel

9/28/2011

Design R-value =

Total Required GE =

Inputs

Aggregate Base 
Sub Base 

Project Number

Calculated Pavement Thickness to Meet GE Requirement

Min. Agg. Base (GE) =

20 Yr Design Lane BESALs =

GE Values from R-Value Chart
Minimum Bit (GE) =

(2360) Non wearing Course 2.0 2.25 4.50
Bituminous Total 4.0 9.00

Class Thickness (in) GE Layer GE

Aggregate Layer 1 3 3.0 1.00 3.00

Aggregate Layer 2 12 0.00 0.00

Aggregate Layer 3 12 0.00 0.00

Select Granular 0.50 0.00

Aggregate Total 3.0 3.00

Total 7.00 Total 12.00
Required* 12.50 Required 11.10

Total Thickness is Less Than the Minimum by More Than 0.5 inch
Total GE:  GOOD
Bituminous Thickness:  GOOD
Total Aggregate Base Thickness:  GOOD
* Requirement to meet the pavement thickness requirement of 
  Mn/DOT Tech Memo No. 09-12-MAT-03 "Pavement Selection Process"

Instructions
Blue cells are available for input.

Last Edited 5/16/11

Messages

The upper box calculates pavement layer thicknesses to meet the minimum GE requirement.
The Lower box calculates the total GE and Thickness from layer thicknesses proposed by the designer.

Red font is a caution that a value doesn't meet policy requirements.

Class 5
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  Bituminous Pavement With Aggregate Base

1,000
12.0 Designer

Date
7.00
3.00
12.15

Thickness (in) GE Layer GE
(2360) Wearing Course 3.50 2.25 7.88
(2360) Non-wearing Course 0.00 2.25 0.00
Bituminous Total 3.50 2.25 7.88

Thickness (in) GE Layer GE
Class 5 or 6 3.00 1.00 3.00
Class 3 or 4 1.69 0.75 1.27

Select Granular 0.00 0.50 0.00

Total 8.19 Total 12.15
Required* 12.50 Required 12.15

Thickness (in) GE Layer GE
(2360) Wearing Course 2.0 2.25 4.50
(2360) Non-wearing Course 2.0 2.25 4.50

Proposed Pavement Thickness 

19114A - 26 foot Roadbed Width

Will Krussel

9/28/2011

Design R-value =

Total Required GE =

Inputs

Aggregate Base 
Sub Base 

Project Number

Calculated Pavement Thickness to Meet GE Requirement

Min. Agg. Base (GE) =

20 Yr Design Lane BESALs =

GE Values from R-Value Chart
Minimum Bit (GE) =

(2360) Non wearing Course 2.0 2.25 4.50
Bituminous Total 4.0 9.00

Class Thickness (in) GE Layer GE

Aggregate Layer 1 3 4.0 1.00 4.00

Aggregate Layer 2 12 0.00 0.00

Aggregate Layer 3 12 0.00 0.00

Select Granular 0.50 0.00

Aggregate Total 4.0 4.00

Total 8.00 Total 13.00
Required* 12.50 Required 12.15

Total Thickness is Less Than the Minimum by More Than 0.5 inch
Total GE:  GOOD
Bituminous Thickness:  GOOD
Total Aggregate Base Thickness:  GOOD
* Requirement to meet the pavement thickness requirement of 
  Mn/DOT Tech Memo No. 09-12-MAT-03 "Pavement Selection Process"

Instructions
Blue cells are available for input.

Last Edited 5/16/11

Messages

The upper box calculates pavement layer thicknesses to meet the minimum GE requirement.
The Lower box calculates the total GE and Thickness from layer thicknesses proposed by the designer.

Red font is a caution that a value doesn't meet policy requirements.

Class 5
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26 FOOT 

ROADBED 

WIDTH

2‐ 11' TRAFFIC LANES
0 PARKING LANES

2‐ 2' CURB REACTION

28' FOOT 

ROADBED 

WIDTH

2‐ 12' TRAFFIC LANES
0 PARKING LANES

2‐ 2' CURB REACTION

34 FOOT 

ROADBED 

WIDTH

2‐ 12' TRAFFIC LANES
1‐ 8'  PARKING LANE
1‐ 2' CURB REACTION

40 FOOT 

ROADBED 

WIDTH
2‐12' TRAFFIC LANES
2‐ 8' PARKING LANE

48 FOOT 

ROADBED 

WIDTH

4‐11' TRAFFIC LANES
2‐ 2' CURB REACTION

 

54 FOOT 

ROADBED 

WIDTH
4‐11' TRAFFIC LANES
1‐ 8' PARKING LANE
1‐ 2' CURB REACTION

62 FOOT 

ROADBED 

WIDTH

4‐11' TRAFFIC LANES
1‐ 14' CENTER  TURN
2‐ 2' CURB REACTION

70 FOOT 

ROADBED 

WIDTH

6‐11' TRAFFIC LANES
0 PARKING LANES

2‐ 2' CURB REACTION

MSAS URBAN ADT GROUPS FOR NEEDS  PURPOSES
Quantities Based on a One Mile Section

0 EXISTING ADT 

& NON EXISTING
22 INCHES 11,655 6 INCHES

EXISTING ADT

PROPOSED 

NEEDS 

WIDTH

NEEDS GENERATION 

DATA

GRADING 

DEPTH 

(inches)

GRADING 

QUANTITY    

(cubic yards)

500‐1999 

EXISTING ADT
26 INCHES 17,698 10 INCHES 10,176

3,978

4 INCHES

1‐499 EXISTING 

ADT
22 INCHES 12,496  6 INCHES 4,691

3,182

4 INCHES

14,000‐24,999 

EXISTING ADT

6 INCHES

4,773

4 INCHES

5000‐8999 

EXISTING ADT
35 INCHES 32,795 19 INCHES 27,907

5,834

4 INCHES

2000‐4999 

EXISTING ADT
32 INCHES 25,188 16 INCHES 19,628

31,460

GT 25,000 

EXISTING ADT
39 INCHES 53,172 21 INCHES 44,776

13,126

6 INCHES

8,287

5 INCHES

38 INCHES 45,838 20 INCHES 38,049

11,535

9000‐13,999 

EXISTING ADT
36 INCHES 37,918 19 INCHES

4,346

2,917

4 INCHES

CLASS 5 

GRAVEL BASE 

DEPTH (inches)

CLASS 5 GRAVEL 

BASE QUANTITY 

(Tons)

TOTAL 

BITUMINOUS 

QUANTITY (TONS)
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Appendix C:  Storm Sewer Cost Analysis 

Over a Century of 
Engineering Excellence 

To:  Lee Gustafson, Chair MSAS Needs Study Task Force 

From:  Glenn Schreiner 

Date:  January 18, 2012 

Subject:  MSAS Needs Study – Storm Sewer Costs (Memo revised following 12/21/2011 
Task Force Meeting) 

As you requested, PB has reviewed storm sewer costs and prepared estimated costs for 
each of the eight typical sections for consideration by the Needs Study Task Force. The 
estimates were prepared using the MnDOT Drainage Manual to calculate the storm runoff, 
typical storm sewer design and quantities for the 70’ and 26’ typical sections based on the 
following assumptions: 

 Drainage area includes 15 foot boulevard behind curb 

 10 year storm for inlet spacing; 25 year storm for mainline pipe sizing 

 Average inlet capacity 1 cfs 

 Two outfall locations 

 1% pipe slope 

The estimated construction cost was then developed using the average bid prices from a 
link provided by Marshall Johnston and unit prices were confirmed with Marshall.  (See  
http://www.dot.state.mn.us/bidlet/avgPrice.html.) 

The 70’ and 26’ costs were used to interpolate a cost per mile for each of the eight typical 
sections; prorated by width. The 48’ section was then calculated independently as a check, 
resulting in a slightly higher cost (however, the chart uses the interpolated number.) Refer 
to the attached spread sheet for additional details. 

The computed costs are summarized in the below table.  

 

 

 

 

 

 

Based on direction from the task force, the costs should be adjusted to reflect $300,000 
cost/mile for the 70 foot section and decreased respectively for the narrower  sections.  

Typical Section  Total cost per mile 

26  $  367,150 

28  $  374,123 

34  $  395,042 

40  $  415,961 

48  $  443,854 

54  $  464,773 

62  $  492,665 

70  $  520,557 

34



 

 

 

Over a Century of 
Engineering Excellence 

  

The method used was to determine the percent decrease from the computed 70 foot cost 
($520,557), based on the computed cost differential, and apply the percent decrease to the 
$300,000 cost assigned to the 70 foot section. This methodology is a simple approach with 
one variable (70 foot section cost) and fixed percent decreases for the narrower sections. 
The resulting costs are shown below: 

 

Typical 
Section 

2011 
Total cost per 

mile 

Cost difference 
from 70' 
section 

Percent cost 
difference from 70' 

section 

Cost based on 
% of $300,000 

26   $    367,150    $    (153,408)  ‐29.5%   $      211,590  

28   $    374,123    $    (146,435)  ‐28.1%   $      215,609  

34   $    395,042    $    (125,515)  ‐24.1%   $      227,665  

40   $    415,961    $    (104,596)  ‐20.1%   $      239,721  

48   $    443,854    $      (76,704)  ‐14.7%   $      255,795  

54   $    464,773    $      (55,785)  ‐10.7%   $      267,851  

62   $    492,665    $      (27,892)  ‐5.4%   $      283,926  

70   $    520,557    $                  ‐     0.0%   $      300,000  
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