
TRAVEL DEMAND MODEL  
 

Travel demand forecasting models (TDMs) are a major analysis tool for the development of long-range 
transportation plans. These mathematical models are designed to calculate the number of trips, connect 
their origins and destinations, forecast the mode of travel, and identify the roadways or transit routes most 
likely to be used in completing a trip. Models are used to determine where future transportation problems 
are likely to occur, as indicated by modeled roadway congestion. Once identified, the model can test the 
ability of roadway and transit system improvements to address those problems.  

The urban area travel demand modeling process for the Muskegon County and Northern Ottawa County 
area was a cooperative effort between WestPlan, being the MPO, and the MDOT, Statewide and Urban 
Travel Analysis Section.  MDOT provided the lead role in the process and assumed responsibility for 
modeling activities with both entities reaching consensus on selective process decisions.  The local 
transportation planning agency is the MPO, comprised of representatives of local governmental units and 
is the umbrella organization responsible for carrying out transportation planning in cooperation with 
MDOT and the Federal Highway Administration.  This is typically accomplished by full coordination of 
the local agencies with the MPO. 

The results of the modeling effort provide an important decision-making tool for the MPO Long Range 
Transportation plan development as well as any transportation related studies that might follow.  The 
modeling process is a systems-level effort.  Although individual links of a highway network can be 
analyzed, the results are intended for determination of system-wide impacts.  At the systems level, 
impacts are assessed on a broader scale than the project level. 

The travel demand modeling for WestPlan has been completed using TransCAD software utilized by 
MDOT.  The model is a computer simulation of current and future traffic conditions and is a system-level 
transportation planning model.  

The current WestPlan model was developed for the 2015-2045 plan.  The boundary includes all of 
Muskegon County and the Northwestern portion of Ottawa County that is in the WestPlan Planning 
Boundary.   

Phases of the Model 
 

1. Data Collection: Socio-economic and facility inventory data are collected. 

2. Trip Generation: The model generates a synthetic population of households based on the 
aggregate characteristics of the population encoded in the traffic analysis zones (TAZ). The level 
of vehicle ownership is also applied to the household. 

3. Trip Distribution: The number of trips of various purposes (work, school, other, etc.) are 
predicted for each household. the trips produced in each TAZ are distributed to all other TAZs 
based on attractiveness of the zone.  



4. Mode Choice: Person trips are assigned to a mode of travel such as drive alone, shared ride 2 
persons, shared ride 3+ persons, and transit. The dominant mode of travel (private automobile, 
bus, walking/biking) is modeled for the household’s trip of each purpose. 

5. Traffic Assignment: Trips are assigned to the roadway network and routes are chosen such that 
travelers minimize their travel time and costs. 

6. Model Calibration/validation: Verifying volumes (trips) simulated in traffic assignment replicate 
observed traffic counts. 

7. System Analysis:  Testing alternatives and analyzing changes in order to improve the 
transportation system. 

 

Components of the Model 

Traffic Analysis Zone (TAZ): 
The Traffic Analysis Zone (TAZ) is the primary geographical unit of analysis of the travel demand model 
and it represents the origins and destinations of the travel activity within the model area. TAZ’s are 
determined based upon several criteria including similarity of land use, compatibility with jurisdictional 
boundaries, presence of physical boundaries, and compatibility with the road system. Streets and natural 
features such as rivers are generally utilized as zone boundary edges. TAZ’s vary in size depending on 
population, employment, and road network density. The WestPlan region is divided into 706 TAZs’ along 
with 30 external zones. Each TAZ includes population and employment data (aggregated from census 
blocks) which is fed into the Travel Demand Model. 

Road Network: 
Using the TransCAD software, a traffic network is built to represent the existing road system. The 
WestPlan Model network is based on the Michigan Geographic Framework and includes most roads 
within the study area classified as a minor collector or higher by the national functional classification 
system. Other roads are added to provide continuity and/or allow interchange between these facilities. 

Transportation system information or network attributes required for each link include facility type, area 
type, lane width, number of through lanes, parking availability, national functional classification and 
traffic counts (based on availability). The network attributes were provided by MDOT staff and reviewed 
by the MPO and Technical Advisory and Policy Committees. Link capacities and free flow speeds are 
determined based on network attributes such as national functional classification, facility type, and area 
type. These features of the road network are used in the traffic assignment process and in determining 
traffic conditions. The link capacity was determined by utilizing a look up table developed as part of the 
Urban Model Improvement Project undertaken by MDOT Urban Travel Analysis Staff.  The table is 
based on the highway capacity manual taking into account the network attributes and sets a capacity that 
would approximate a level of service “E”.  This level of service is characterized by: stop-and–go-travel, 
reduced flow rates and severe intersection delays.  A volume to Capacity ratio of one or greater would 
represent a level of service E or greater which typifies unacceptable or deficient traffic conditions.      



The two data systems, the zone system (socio-economic data), and the street system (network) are 
interrelated through the use of centroids.  Each zone is portrayed on the network by a point (centroid) 
which represents the weighted center of activity for that zone.  A centroid is connected by a set of links to 
the adjacent street system.  That is, the network is provided with a special set of links for each zone which 
connects the zone to the street system.  Since every zone is connected to the street system by centroid 
connectors, it is possible for trips from each zone to reach every other zone by way of a number of paths 
through the street system. 

The WestPlan 2015 calibrated/validated network includes approximately 950 miles of roadway 
(excluding centroid connectors) with the following classifications: 

• 86 miles of Freeways (trunklines) 
• 21 miles of Ramps (trunklines)  
• 96 miles of Other Principal Arterials 
• 229 miles of minor arterials 
• 377 miles of major collectors 
• 141 miles of minor collectors and local roads 

Socio-Economic Data and Population Synthesis 
Travel demand models are driven, in part, by the relationship of land use activities and characteristics of 
the transportation network. Inputs to the modeling process include the number of households, population-
in households, vehicles, and employment located in a given TAZ. These characteristics are generally 
referred to as socioeconomic data (SE-Data). The collection and verification of the SE-Data was a 
collaborative effort between WestPlan, MPO committee members, and MDOT.  

For the base year of the model, household, population, and employment data from the 2010 U.S. Census, 
the 2015 American Community Survey, and the Nielson employment databases were presented to the 
MPO and Technical Advisory and Policy Committees. Committee members were asked to provide 
detailed information about new development and where employers or population had been reduced. 
TAZ’s were created from the 2010 census blocks and constrained by the network, Minor Civil Division 
(MCD) boundaries, and physical barriers.  Values for population and occupied households were 
aggregated from the 2010 census blocks.  MDOT staff used this and MCD projections as well as input 
from MPO staff and local officials to develop the TAZ values for the forecast years of 2020, 2025, 2035 
and 2045. The TAZ values were then reviewed by local agencies and MPO staff and approved through 
the MPO committee process. 

The Nielsen Company  and Hoovers, Inc are both private market research firms providing several 
consumer and business databases which are continuously updated and regularly verified.  MDOT 
purchased geocoded business employment data from both firms and then merged the files into a single 
MDOT employment database.  This data includes the physical street address, employment level, and 
NAICS code for each record.  MDOT cleaned this merged database by researching and editing records 
with missing or incorrect addresses, incorrect NAICS codes, duplicate records, and incorrect employment 
levels.  This base year employment data was reviewed by local agencies and MPO staff and approved 
through the MPO committee process. 



WestPlan members and local officials submitted information on planned future development which was 
incorporated into the base year data. This allowed known future development to be placed into the correct 
TAZ.  Socio-economic data was then projected out to 2045 utilizing the 2015 TAZ data.    Future year 
employment was distributed into each zone using a weighted average by current number of employees 
plus known development. WestPlan staff and committees reviewed the estimates and projections and 
made adjustments given their local knowledge and greater understanding of the unique local 
circumstances in each TAZ. 

The WestPlan travel demand model generates a synthetic population of households based on the 
demographic information associated with the traffic analysis zones. For each zone, individual households 
are created. Each household has a total number of persons, workers and students. Each household also has 
an income variable that indicates whether the household belongs to the lower, middle, or upper income 
category. The number of vehicles available to each household is modeled separately, after the population 
synthesis, based on these variables and other variables describing the zone in which the household is 
located. 

Trip Generation 
The trip generation process calculates the number of person-trips produced from or attracted to a zone, 
based on the socio-economic characteristics of that zone.  The relationship between person-trip making 
and land activity are expressed in equations for use in the modeling process.  The formulas were derived 
from MI Travel Counts Michigan travel survey data and other research throughout the United States.  
Productions were generated with a cross-classification look-up process based on household 
demographics.  Attractions were generated with a regression approach based on employment and 
household demographics.  In order to develop a trip table, productions and attractions must be balanced.  
Walk/bike trips are calculated using a factor for each trip purpose derived from the MI Travel Counts 
travel survey data.  The walk/bike trips are removed from the production/attraction table before trip 
distribution is performed. The WestPlan travel demand model also has a simple truck model that 
estimates commercial and heavy truck traffic based on production and attraction relationships developed 
from the Quick Response Freight Manual. The QRFM uses the employment data from the TAZ layer in 
calculating the percentage of trucks.   

Trips that begin or end beyond the study area boundary are called "External trips."  These trips are made 
up of two components: external to internal (EI) or internal to external (IE) trips and through-trips (EE).  
EI trips are those trips which start outside the study area and end in the study area. IE trips start inside the 
study area and end outside the study area.  EE trips are those trips that pass through the study area without 
stopping; this matrix is referred to as the through-trip table.    

Trip Distribution 
Trip distribution involves the use of mathematical formula which determines how many of the trips 
produced in a TAZ will be attracted to each of the other TAZs.  It is the process which connects 
productions to attractions, connecting the ends of trips produced in one zone to the ends of trips attracted 
to other TAZs.  The equations are based on travel time between TAZs and the relative level of activity in 
each zone.  Trip purpose is an important factor in development of these relationships.  The trip 
relationship formula developed in this process is based on principals and algorithms commonly referred to 
as the Gravity Model. 



The gravity model is the most widely used and documented technique originally derived from Newton's 
Law of Gravity.  Newton's Law states that the attractive force between any two bodies is directly related 
to the masses of the bodies and inversely related to the distance between them.  Analogously, in the trip 
distribution model, the number of trips between two areas is directly related to the level of activity in an 
area (represented by its trip generation) and inversely related to the distance between the areas 
(represented as a function of travel time). 

Research has determined that the pure gravity model equation does not adequately predict the distribution 
of trips between zones.  The value of time for each purpose is modified by an exponentially determined 
"travel time factor" or "F factor", also known as a "Friction Factor."  Friction factors represent the average 
area-wide effect that various levels of travel time have on travel between zones.  They were developed 
using an exponential function described in the Travel Estimation Techniques for Urban Planning, 
NCHRP 716 and calibrated to observed trip lengths by trip purpose derived from the MI Travel Counts 
travel survey data.  The friction factor matrix is generated in TransCAD during the gravity model process. 

The primary inputs to the gravity model are the normalized productions and attractions by trip purpose 
developed in the trip generation phase.  The second data input is a measure of the temporal separation 
between TAZs.  This measure is an estimate of travel time over the transportation network from TAZ to 
TAZ, referred to as "skims." In order to more closely approximate actual times between TAZs and to 
account for the travel time for intra-zonal trips, the skims were updated to include terminal and intra-
zonal times.  Terminal times account for the non-driving portion of each end of the trip and were 
generated from a look-up table based on area type.  They represent that portion of the total travel time 
used for parking and walking to the actual destination.  Intra-zonal travel time is the time of trips that 
begin and end within the same zone.  Intra-zonal travel times were calculated utilizing a nearest neighbor 
routine. 

The Gravity Model utilizes the by trip purpose Productions and Attractions, the by trip purpose friction 
factors, and the travel times, including terminal and intra-zonal. The output is a TAZ to TAZ matrix of 
trips for each trip purpose. 

Mode Choice 
 

The number of person trips and their trip starting and ending point have been 
determined in the trip generation and trip distribution steps.  The mode choice 
step determines how each person trip will travel.  The WestPlan travel 
demand model uses a simplified mode choice to predict mode choice.  

The process uses a qualitative measure of transit network service at the zonal 
level to estimate transit mode shares. Transit shares are a function of trip 

purpose, production zone average autos per household and attraction zone area type. Transit service is 
represented with zonal yes/no flags, so transit shares are only estimated where both the production zone 
and attraction zone have transit service.   

Auto mode shares are a function of trip purpose, production zone average autos per household, attraction 
zone area type, and trip distance. The split between single occupancy vehicles (SOV) and shared ride trips 



(SR2 & SR3+) is based on the average auto occupancy for the applicable trip purpose.  The output to this 
step is a vehicle trip matrix by trip purpose.  The external trips and the truck trips, which are originally 
developed as vehicle trips eliminating the need of the mode choice step for these trip purposes, are added 
to the vehicle trip matrix.  

Traffic Assignment 
 

Traffic assignment is the final step in the traditional four step TDM process. In this step, trips are assigned 
to a route, or path, on the roadway network between each trip origin and destination. The basic premise of 
trip assignment is that trip makers will choose the best path between each origin and destination. The 
determination of the best path is based upon selecting the route with the least impedance. Impedance, in 
this application, is based upon travel time – calculated as a function of link distance and speed (and later 
as a function of link volume and capacity). Speeds used to calculate minimum travel times are based on 
each link's area type, facility type, number of travel lanes, Lane width, and parking.  Speeds represent a 
relative impedance to travel and not posted speed limits. Essentially, trip makers on the roadway network 
will choose the route, between each trip origin and destination, which minimizes travel time.  

The User Equilibrium algorithm (a commonly used algorithm) was employed in the WestPlan traffic 
assignment component. User equilibrium is based on the principle that while selecting the best route, trip 
makers will use all possible paths between an origin and destination that have equal travel time – so that 
altering paths will not save travel time. This algorithm attempts to optimize the travel time between all 
possible paths, reflecting the effects of system congestion. 

The product of the traffic assignment component is a series of vehicle-trip (volume) tables, by mode, for 
each link in the model roadway network. These assigned link volumes are then compared to observed 
traffic data as part of the model calibration, validation and reasonability checking phase of the overall 
modeling process. 

The WestPlan travel demand model has 4 time periods that were developed to match the peak periods 
observed in traffic counts. The following period were used: 

AM Peak (7:00am – 9:00am) 
Mid-Day (9:00am – 3:00pm) 
PM Peak (3:00pm – 6:00pm) 
Off Peak (6:00pm – 7:00am) 

A fixed time of day factor method was utilized.  The factors were developed from the MI Travel Counts 
Michigan travel survey data and vary by trip type.  Default factors from the Quick Response Freight 
Manual I (QRFM I) were used for truck trips.   

Model Calibration/Validation 
The outputs of each of the four main steps, Trip Generation, Trip distribution, Mode Choice and 
Assignment, are checked for reasonableness against national standards.  Modifications can be made at 
each step before moving on to the next.   



The final model calibration/validation verifies that the assigned volumes simulate actual traffic counts on 
the street system.  When significant differences occur, additional analysis is conducted to determine the 
reason.  At this time additional modifications may be made to the network speeds and configurations 
(hence paths), trip generation (special generators), trip distribution (F factors), socio-economic data, or 
traffic counts. 

The purpose of this model calibration phase is to verify that the base year assigned volumes from the 
traffic assignment model simulate actual base year traffic counts.  When this step is completed, the 
systems model is considered statistically acceptable.  This means that future socio-economic data or 
future network capacity changes can be substituted for base (existing) data.  The trip generation, trip 
distribution, mode choice and traffic assignment steps can be repeated, and future trips can be estimated 
for systems analysis.  It is assumed that the quantifiable relationships modeled in the base year will 
remain reasonably stable over time. 

Applications of the Calibrated/Validated Model 
Generally, three distinct alternative scenarios are developed for a LRTP: 

1. Simulated Base Year (2015) volumes assigned to the Base Year (2015) Roadway Network: This 
scenario includes the assignment of 2015 model volumes, generated using 2015 SE data, onto the 
roadway network representing 2015 conditions. This is referred to as the validated, existing network 
scenario, or base-year alternative, and is a prerequisite for the other two scenarios. 

2. Simulated Forecast Year volumes assigned to a Modified Base Year Roadway Network: This scenario 
includes the assignment of 2045 volumes, generated using 2045 SE data, onto an amended roadway 
network representing 2015 conditions, and including any improvements completed since 2015 and future 
(near term) improvements for which funds have been committed. This alternative characterizes future 
capacity and congestion problems if no further improvements to the transportation system are made. This 
deficiency analysis on the existing plus committed (E+C) network is also called the "do nothing", or "no-
build" alternative, and includes only the E+C roadway system. 

3. Simulated Forecast Year (e.g. 2045) volumes on a proposed Forecast Year (e.g. 2045) Roadway 
Network: this scenario includes the assignment of 2045 volumes, generated using 2045 SE data, onto the 
roadway network as it is proposed to exist in the forecast year of 2045. This scenario is the long range 
transportation plan "build" alternative. It includes the E+C roadway network, plus proposed capacity 
improvement and expansion projects. 

System Analysis  
Once the base and future trips have been estimated, a number of transportation system analyses can be 
conducted: 

• Roadway network alternatives to relieve congestion can be tested as part of the LRTP. Future 
traffic can be assigned to an amended, existing roadway network (i.e. “No Build” Network) to 
represent the future impacts to the transportation system if no improvements were made. From 
this, improvements and/or expansions can be planned that could help alleviate demonstrated 
capacity issues. 

• The impact of planned roadway improvements or expansions can be assessed. 



• Individual links can be analyzed to determine which TAZs are contributing to the travel on that 
link (i.e. the link's service area). This can be shown as a percentage breakdown of total link 
volume. 

• The impacts of land use changes on the roadway network can be evaluated (e.g. impact of a new 
major retail establishment). 

• Road closure/detour evaluation studies can be conducted to determine the effects of closing a 
roadway and detouring traffic during construction activities. This type of study is very useful for 
construction management. 

Congestion Analysis  
With the completion of the travel demand model, areas of potential congestion in the roadway network 
were identified based on the volume to capacity ratios of the links. This means that the higher the V/C 
ratio, the higher the chances are that the roadway may experience congestion. The regional travel demand 
model identifies areas where traffic congestion is expected and produces a list of roadway segments that 
are congested or are close to capacity in the years 2015 and 2045.  

The volume to capacity ratio reflects a volume for a specified time period and a capacity for that same 
period of time.  It does not reflect areas that experience brief congestion at certain short time periods or 
because of roadway geometrics, or roadway condition.  Congested areas are identified in the table and 
attached maps below. 

The Travel Demand Model provided by MDOT provided a list of segments where congestion may occur 
through 2045. These occur when traffic volumes exceed that which the roadway was designed to handle.  
Each link was assigned a volume to capacity ratio for each of the Scenarios listed above. The 
WESTPLAN Technical and Policy committees reviewed these modeling results and took them into 
consideration as the Long Range Transportation Plan Improve and Expand project list was created.      

 

 

 

 

 

 

 

 

 

 

 



Congested Segments  
The Base Year scenario shows existing conditions of the area-wide transportation system as it was in 
2015. There is little traffic congestion in majority of the WestPlan road network from the base year.  

According to the model, the following corridors are identified as nearing congestion for the base 
year (2015), with V/C ratio greater than 0.8. Highlighted corridors have a V/C ratio greater than 
1.0. 

Road Name Municipality Extent 

AM Peak Period (7:00am-9:00am) 
  North US 31/Holton Ramp Dalton Twp Off Ramp 

Holton Rd (Southbound) Dalton Twp Bard to River Rd 
Holton Rd / S US-31 Ramp Dalton Twp Entrance Ramp 
South BR US 31/Norton Norton Shores South Seaway off ramp to Norton 
Pontaluna Rd Norton Shores Grand Haven Rd to US-31 
M-120 Causeway (Southbound) Muskegon Holton to Moses J Jones 
Apple Ave Muskegon Twp US-31 to Shonat Rd 
M-104 / Savidge Spring Lake US-31 to Lake Ave 
US-31 Muskegon, Norton Shores Laketon to I-96 
M-104 / Savidge (Eastbound) Spring Lake West of School St 
US-31 Grand Haven Fulton St to Comstock St 

PM Peak Period (3:00pm-6:00pm) 
  North US 31/Holton Ramp Dalton Twp Off Ramp 

   
South BR US 31/Norton Norton Shores South Seaway off ramp to Norton 
Pontaluna Rd Norton Shores Grand Haven Rd to US-31 
M-120 / Causeway (Northbound) Muskegon Holton to Moses J Jones 
Apple Ave Muskegon Twp US-31 to Shonat Rd 
US-31 Muskegon, Norton Shores Laketon to I-96 
M-104 / Savidge (Eastbound) Spring Lake West of School St 
M-104 / Savidge Spring Lake US-31 to Lake Ave 
US-31 Grand Haven M-104 to Comstock St 

Daily 
  Pontaluna Rd Norton Shores Grand Haven Rd to US-31 

M-104 / Savidge (Eastbound) Spring Lake West of School St 
US-31 Grand Haven M-104 to Comstock St 
 

 

 

 

 



 

 



 



 

 



Future Congested Segments (2045) 
The 2045 scenario shows forecasted conditions of the area-wide transportation system including both 
committed projects and proposed capacity improvements and expansion projects. In general, congestion 
increased slightly along the same corridors highlighted from the 2015 model results with additional 
sections of. 

The following corridors are identified as nearing congestion for the future (2045), with V/C ratio 
greater than 0.8. Highlighted corridors have a V/C ratio greater than 1.0. 

Road Name Municipality Extent 

AM Peak Period (7:00am-9:00am) 
  N US-31 / Holton Rd Ramp Dalton Twp Exit Ramp 

S US-31 / Holton Rd Ramp Dalton Twp Entrance Ramp 
Holton Rd (Southbound) Dalton Twp Bard to River Rd 
Russell Rd (Southbound) Dalton Twp E Bard to W Bard Rd 
River Rd (Westbound) Dalton Twp Nielson Rd to Holton Rd 
I-96 (East and West) Norton Shores At US-31 Interchange 
South BR US 31/Norton Norton Shores South Seaway off ramp to Norton 
US-31 (North and South) Muskegon, Norton Shores Apple to I-96 
Pontaluna Rd Norton Shores Grand Haven Rd to US-31 
M-120 / Causeway (Southbound) Muskegon Holton to Moses J Jones Pkwy 
Apple Ave Muskegon Twp US-31 to Shonat Rd 
N US 31/Apple Ramp Muskegon Twp Off Ramp 
N US 31/Laketon Ramp Muskegon Off Ramp 
N US 31/Sherman Ramp Fruitport Twp Off Ramp 
Hile Rd (Westbound) Fruitport Twp Wilfred to I-96 
Farr Rd Fruitport Twp East of Airline Hwy 
M-104 / Savidge Spring Lake US-31 to Lake Ave 
Sheldon Rd Grand Haven Robbins to Park Ave 
Ferry St Grand Haven Taylor to Washington Ave 
US-31 Grand Haven M-104 to Comstock St 
M-231 Crockery Twp I-96 to Lincoln St 
E I-96 / 120th Ave Ramp Crockery Twp Exit Ramp to 120th Ave 

PM Peak Period (3:00pm-6:00pm) 
  N US-31 / Holton Rd Ramp Dalton Twp Exit Ramp 

S US-31 / Holton Rd Ramp Dalton Twp Entrance Ramp 
Russell Rd (Northbound) Dalton Twp E Bard to W Bard Rd 
River Rd (Eastbound) Dalton Twp Nielson Rd to Holton Rd 
I-96 (East and West) Norton Shores At US-31 Interchange 
US-31 (North and South) Muskegon, Norton Shores Apple to I-96 
South BR US 31/Norton Norton Shores South Seaway off ramp to Norton 
Pontaluna Rd Norton Shores Grand Haven Rd to US-31 
M-120 / Causeway (Northbound) Muskegon Holton to Moses J Jones Pkwy 
Apple Ave Muskegon Twp US-31 to Shonat Rd 
N US 31/Apple Ramp Muskegon Twp Off Ramp 
Hile Rd (Westbound) Fruitport Twp Wilfred to I-96 



Farr Rd Fruitport Twp East of Airline Hwy 
M-104 / Savidge Spring Lake US-31 to Lake Ave 
Sheldon Rd Grand Haven Robbins to Park Ave 
Ferry St Grand Haven Taylor to Washington Ave 
US-31 Grand Haven M-104 to Comstock St 
M-231 Crockery Twp I-96 to Lincoln St 
E I-96 / 120th Ave Ramp Crockery Twp Exit Ramp to 120th Ave 

Daily 
  S US-31 / Holton Rd Ramp Dalton Twp Exit Ramp 

E I-96 / 120th Ave Ramp Crockery Twp Exit Ramp to 120th Ave 
I-96 (Eastbound) Norton Shores At US-31 Interchange 
M-104 / Savidge Spring Lake US-31 to Lake Ave 
US-31 Grand Haven M-104 to Comstock St 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The map(s) below highlight corridors which are nearing capacity and likely to become congested by the 
year 2045, as forecasted by the travel demand model. 
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