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1.0 INTRODUCTION 

This report presents the analysis of anticipated traffic impacts associated with a proposed mixed-use 

development, expected to be completed in the spring of 2018 (referred to herein as “build-out year”). The 

new development will consist of 300 units of market-rate apartments, 100 units of age 55 and older 

apartments, approximately 22,000 SF of anchor retail, approximately 24,000 SF of specialty retail, and an 

approximately 600 stall parking garage to serve the development and replace existing onsite public parking. 

The existing site consists of retail buildings, a city-owned surface parking lot (Lot 1), and a public alley, and 

is zoned as City Center Commercial District (B-3). The proposed uses are compatible with the current 

zoning district, and no rezoning is expected.  A proposed parking ramp will require a special use permit 

from the City of East Lansing.  No changes to the existing right-of-way are anticipated at this time.  The 

Developer is in discussion with the city on a possible reconstruction of Albert Avenue near the site, but the 

scope currently remains undetermined. 

The site is located on approximately 3.75 acres at the northeast corner of Grand River Avenue (M-43) at 

Abbot Road in East Lansing, MI. The site is bordered by Albert Avenue to the north, M.A.C. Avenue to the 

east, and is located due north of the Michigan State University (MSU) main campus.  The site is proposed 

to be accessed via one full movement driveway to the north along Albert Avenue, between Abbot Road and 

M.A.C. Avenue.  A site plan is included in Appendix A. 

Exhibit 1 provides a location map of the site and the fifteen (15) study intersections overlaid upon an aerial 

image of the surrounding area. Existing lane geometrics are included in this figure.  

This study presents an analysis of the Existing 2016 conditions, Projected 2018 No-Build conditions, and 

Projected 2018 Build conditions.  
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2.0 STUDY AREA DETERMINATION 

In collaboration with the City of East Lansing staff in an email dated September 27, 2016, a study area was 

identified which includes the intersections that will be primarily influenced by the development. The study 

area consists of the following fourteen (14) existing intersections and one (1) proposed access driveway: 

1. Grand River Avenue (M-43) at Hillcrest Avenue (Signalized, full-movement) 

2. Grand River Avenue (M-43) at Delta Street (Unsignalized, full-movement) 

3. Grand River Avenue (M-43) at Michigan Avenue (M-143) (Signalized, full-movement) 

4. Grand River Avenue (M-43) at Abbot Road (Signalized, full-movement) 

5. Grand River Avenue (M-43) at M.A.C. Avenue (Signalized, full-movement) 

6. Grand River Avenue (M-43) at Charles Street (Unsignalized, full-movement) 

7. Grand River Avenue (M-43) at Division Street (Signalized, full-movement) 

8. Abbot Road at Albert Avenue (Signalized, full-movement) 

9. Albert Avenue at Grove Street (Unsignalized) 

a. The existing northbound approach is an “exit-only” driveway leaving an existing parking lot 

10. Albert Avenue at M.A.C. Avenue (Signalized, full-movement) 

11. Albert Avenue at Collingwood Drive (Signalized, full-movement) 

12. Abbot Road at Oakhill Avenue (Unsignalized, full-movement) 

13. Abbot Road at Burcham Drive (Unsignalized, full-movement) 

14. Burcham Drive at M.A.C. Avenue (Unsignalized, full-movement) 

15. Albert Avenue at Access #1 (Unsignalized, full-movement) 

The side streets at all unsignalized intersections operate under side-street stop-control.  The intersection 

of Albert Avenue at Grove Street operates under all-way stop control. 
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3.0 EXISTING TRAFFIC CONDITIONS 

3.1 EXISTING ROADWAY NETWORK 

The roadways included within the study network have the following observed characteristics and, for 

purposes of this study, are considered to be oriented according to the following cardinal directions: 

EAST/WEST ROADWAYS 

Grand River Avenue (M-43) is a three-lane roadway with a two-way-left-turn lane (TWLTL) and a posted 

speed limit of 35 MPH west of Michigan Avenue (M-143). Dedicated bike lanes, about five (5) feet in 

width, are present in both directions along this section of Grand River Avenue (M-43). 

Starting at Michigan Avenue (M-143), and continuing eastbound, Grand River Avenue (M-43) is a five 

lane, divided roadway with a posted speed limit of 25 MPH.  Grand River Avenue (M-43) primarily serves 

retail, restaurant, residential and university-level educational land uses. 

MDOT data in the vicinity of the site indicated an AADT of 13,200 vehicles per day west of Michigan 

Avenue (M-143) and an AADT of 22,800 vehicles per day east of Michigan Avenue (M-143) in 2015. 

Albert Avenue is a two-lane, undivided roadway with on-street parking and an assumed speed limit of 25 

MPH. Dedicated bike lanes begin just east of Grove Street and terminate east of M.A.C. Avenue. 

Oakhill Avenue is a two-lane, undivided roadway without pavement markings and an assumed speed limit 

of 25 MPH.  

Burcham Drive is a three-lane roadway with a TWLTL and a posted speed limit of 25 MPH. Dedicated 

bike lanes, about five (5) feet in width, begin at Burcham Dr and continue in both directions past M.A.C. 

Avenue. 

NORTH/SOUTH ROADWAYS 

Hillcrest Avenue is a two-lane, undivided roadway without pavement markings and an assumed speed 

limit of 25 MPH.  

Delta Street is a two-lane, undivided roadway with an assumed limit of 25 MPH.  Dedicated bike lanes are 

present in both directions north of Grand River Avenue (M-43). 

Michigan Avenue (M-143) is a four-lane, divided roadway with a posted speed limit of 35 MPH. MDOT 

data in the vicinity of the site indicated an AADT of 15,500 vehicles per day in 2015. 
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Abbot Road is a three-lane roadway with a TWLTL and a posted speed limit of 25 MPH. Dedicated bike 

lanes, ranging from four to five (4 to 5) feet in width, begin approximately 300 feet north of Albert Avenue 

and continue in both directions past Burcham Drive. 

M.A.C. Avenue is a two- to three-lane, undivided roadway with on-street parking an assumed speed limit 

of 25 MPH.  

Charles Street is a two-lane, undivided roadway with on-street parking and an assumed speed limit of 25 

MPH.  

Division Street is a three-lane, undivided roadway with an assumed speed limit of 25 MPH.  

Collingwood Drive is a two- to three-lane, undivided roadway with on-street parking an assumed speed 

limit of 25 MPH.  

3.2 TRAFFIC COUNTS 

Vehicle peak-hour turning movement counts were performed at all fourteen (14) existing study 

intersections. The turning movement counts were collected Tuesday, September 27, 2016 through 

Thursday, September 29, 2016 while Michigan State University was in session and weather conditions 

were favorable for non-motorized traffic. The counts indicated that the AM peak hour generally occurred 

from 7:30 AM to 8:30 AM and the PM peak hour generally occurred from 5:00 PM to 6:00 PM.  Peak hour 

volumes were used to conduct the analysis presented in this report.  

Complete traffic count data is provided in Appendix B.  

The Existing 2016 peak hour traffic volumes at the study intersections are illustrated in Exhibit 2A.  

Pedestrian and Bicycle volumes are depicted in Exhibit 2B and 2C, respectively.  
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3.3 CRASH HISTORY 

A three-year crash history was compiled for each of the fourteen (14) existing intersections using crash 

data provided for the period between January 1, 2013 and December 31, 2015. The crash summary 

information for each intersection is located in Appendix C. Table 1 shows a summary of the total crashes 

at each intersection over the three-year analysis period and is sorted by crash type. Crash types are 

determined by the reporting officer at the time of the crash and are documented on the UD-10 report. 

Table 1 summarizes the ten (10) available crash types into five (5) consolidated categories. 

Table 1:  Intersection Crash Summary by Type 

Table 1 
Mixed-Use Development at NEC of Grand River Avenue (M-43) and Abbot Road 

Intersection Crash Summary by Type 

Intersection Name Angle 
Rear 
End 

Side 
Swipe 
Same 

Head-
On 

Left-
Turn 

Other 
Total 

Crashes

1 Grand River Ave (M-43) at Hillcrest Ave 2 16 2 0 3 23 

2 Grand River Ave (M-43) at Delta St 4 3 2 2 3 14 

3 
Grand River Ave (M-43) at Michigan Ave 
(M-143) 

1 18 13 0 11 43 

4 Grand River Ave (M-43) at Abbot Rd 2 43 11 7 11 74 

5 Grand River Ave (M-43) at M.A.C. Ave 2 38 13 0 13 66 

6 Grand River Ave  (M-43) at Charles St 3 12 2 0 2 19 

7 Grand River Ave (M-43) at Division St 2 18 6 0 12 38 

8 Albert Ave at Abbot Rd 6 9 4 0 5 24 

9 Albert Ave at Grove St 1 0 4 0 1 6 

10 Albert Ave at M.A.C. Ave 1 1 6 0 7 15 

11 Albert Ave at Collingwood Dr 3 4 1 1 4 13 

12 Abbot Ave at Oakhill Ave 2 3 0 0 2 7 

13 Abbot Ave at Burcham Dr 4 24 5 0 4 37 

14 Burcham Dr at M.A.C. Ave 3 1 1 0 1 6 

Total 36 190 70 10 79 385 

Over the analysis period, there was a combined total of 385 crashes. No fatalities were reported and only 

six (6) Type A Injury crashes occurred within the study network.  The remaining 379 crashes were Type B 

Injury, Type C Injury, or property damage only.  
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The most frequent crash type was rear end crashes. There were 190 total rear end crashes which occurred 

primarily at the major intersections along Grand River Avenue (M-43) and Abbot Road.  Sideswipe crashes 

were the second most frequent crash type which were most frequent along Grand River Avenue (M-43).  

There were a total of seventy (70) sideswipe same-direction crashes over the three-year analysis period.  

The number of angle and head-on-left-turn crashes was relatively low across the network. 

Non-motorized vehicle crashes were also analyzed for the three-year analysis period. There were a total 

of thirteen (13) bicycle-involved crashes and fifteen (15) pedestrian-involved crashes within the study 

network during this period. Most of these incidents occurred at intersections along Grand River Avenue 

(M-43), which carries high volumes of vehicle, bicycle, and pedestrian traffic. A review of the UD-10 

reports for these crashes revealed no distinct, correctable crash patterns. In most instances, the bicycle 

or pedestrian was at fault due to crossing in the crosswalk against a “don’t walk” indication. 

While no correctable crash patterns were identified, bicycle and pedestrian traffic should be taken into 

consideration when developing the site plan and proposed streetscape areas adjacent to the project. 

Bicycle- and pedestrian-related considerations are discussed in section 7.0 Additional Considerations 

of this report. 
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4.0 PROJECTED BACKGROUND (NON-PROJECT) TRAFFIC 

Projected background (non-project) traffic is defined as the expected traffic on the roadway network in the 

future year(s) absent the proposed development.  

In lieu of utilizing a background growth rate for future traffic, several new developments have been identified 

in the vicinity of the study network that are expected to be constructed before or concurrently with the 

proposed development.  Per direction from City staff, these developments will generate new trips that will 

serve as the background (non-project) growth in traffic for the future scenarios.  These developments are 

summarized below: 

1. 100 Grand River Development 

a. A mixed-use hotel, retail, and residential development located on the northwest corner of 

Grand River Avenue (M-43) and Abbot Road with an anticipated completion of Spring 

2018. 

2. 341 Evergreen Development 

a. A mixed-use parking facility and residential development located on Albert Avenue 

between Valley Court and Abbot Road with an anticipated completion of Spring 2019. 

3. 300 Grand River Development 

a. A mixed-use office, retail, and residential development located on the northwest corner of 

Grand River Avenue (M-43) and Delta St.  This site is currently under construction with an 

anticipated completion of Fall 2016. 

Trip generation values and assignments for these developments were obtained from traffic studies prepared 

by Traffic Engineering Associates, Inc. (TEA) in August and September 2016.  Background development 

trips are depicted in Exhibit 3. 

Projected 2018 No-Build traffic conditions, which is the sum of existing traffic and background development 

traffic, are shown in Exhibit 4. 
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5.0 PROJECT TRAFFIC 

Project traffic used in this analysis is defined as the vehicle trips expected to be generated by the proposed 

development, and the distribution and assignment of that traffic through the study roadway network. This 

traffic study evaluated the impacts of adding the trips generated by the proposed 300 market rate 

apartments, 100 age 55 and up units, 22,000 SF of anchor retail, 24,000 SF of specialty retail, and an 

approximately 600 stall parking garage to serve the development. 

5.1 PROJECT SITE ACCESS 

Access to the site will be provided via one new, full-movement driveway (Driveway #1) located along Albert 

Avenue, between Abbot Road and Grove Street. This intersection will operate under side-street stop control 

and will be located approximately 150 feet east of the intersection of Abbot Road and Albert Avenue. One 

(1) ingress lane and two (2) egress lanes will be constructed. Egress lanes will consist of one (1) left-turn 

only lane and one (1) right-turn only lane. This new access point is shown on the proposed site plan in 

Appendix A.  

The existing Lot 1 exit located on the south leg of the intersection of Albert Avenue at Grove Street will be 

permanently closed to traffic as part of the proposed development. However, public parking approximately 

equal to the existing number of spaces will be made available within the new development.  For the Build-

Out Analysis, existing northbound trips at the Grove Street exit were reassigned to exit via Driveway #1 and 

then were assumed to continue through the network on their original path.  

  



  

Downtown Lifestyle District  │  Traffic Impact Study 
February 2017  │  Kimley-Horn of Michigan  │  Project #160767001 

15 

 

5.2 TRIP GENERATION 

Vehicle trips expected to be generated by the proposed development were calculated to evaluate the 

impacts of the proposed development on the existing roadway network.  New project trips were calculated 

using equations contained in the Institute of Transportation Engineers’ (ITE) Trip Generation Manual, Ninth 

Edition, 2012. Land Use Code (LUC) 813, Free-Standing Discount Superstore was used for the anchor 

retailer while (LUC) 826, Specialty Retail, was used for the 24,000 SF of retail. For the residential portion 

of the proposed development, (LUC) 220, Apartment, was used for the 300 unit apartments while (LUC) 

252, Senior Adult Housing – Attached, was used for the 100-unit age-restricted apartments. The land use 

descriptions from the ITE Trip Generation Manual are included below: 

Land Use Code 813 Free-Standing Discount Superstore: “The stores usually offer a variety of customer 

services, centralized cashiering and a wide range of products. They typically maintain long store hours 7 

days a week. The stores included in this land use are often the only ones on the site, but they can also be 

found in mutual operation with a related or unrelated garden center and/or service station, or as a part of 

a shopping center, with or without their own dedicated parking area” 

Land Use Code 826 Specialty Retail: “Specialty retail centers are generally small strip shopping centers 

that contain a variety of retail shops and specialize in quality apparel, hard goods and services, such as 

real estate offices, dance studios, florists and small restaurants.” 

Land Use Code 220 Apartment: “Apartments are rental dwelling units located within the same building 

with at least three other dwelling units, for example, quadraplexes and all types of apartment buildings. 

The studies included in this land use did not identify whether the apartments were low-rise, mid-rise, or 

high-rise.” 

Land Use Code 252 Senior Adult Housing - Attached: “Senior adult housing consists of attached 

independent living developments, including retirement communities, age-restricted housing and active adult 

communities. These developments may include limited social or recreational services. However, they 

generally lack centralized dining and onsite medical facilities. Residents in these communities live 

independently, are typically active (requiring little to no medical supervision) and may or may not be retired.” 

Due to the size and nature of the proposed development, pass-by trips were assumed to be zero.  Mixed-

use reductions between the residential and retail components of the development were applied using ITE 

methodologies. An alternative mode reduction of 30% was applied to project-generated vehicular traffic 

based upon the City of East Lansing’s Non-Motorized Transportation Plan from May 2011, which states 

that approximately 30% of the population utilizes alternative modes of transportation including transit, 

walking, and bicycling. Table 2 summarizes the net trip generation for the proposed development upon full 

Build-Out (2018).  
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Table 2:  Net Project Trip Generation Summary 

Table 2 
Mixed-Use Development at NEC of Grand River Avenue (M-43) and Abbot Road 

Net Project Trip Generation Summary 

Land Use 
ITE 

Code 

Daily Traffic AM Peak Hour PM Peak Hour 

Total Enter Exit Enter Exit 

300 Units of Apartment 220 1,942 30 121 119 64 

100 Units of Senior Adult Housing - 
Attached 

252 348 2 3 1 0 

22,000 SF of Free-Standing Discount 
Superstore 

813 535 21 16 49 52 

24,000 SF of Specialty Retail 826 1,064 0 0 35 44 

Gross Trips 3,889 53 140 204 160 

Pass-By 0 0 0 0 0 

Mixed-Use Reductions -320 0 0 -20 -20 

Alternative Mode Reductions -1,071 -16 -42 -55 -42 

 

Net New Project Trips 2,498 37 98 129 98 
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5.3 TRIP DISTRIBUTION AND ASSIGNMENT 

The directional distribution and assignment of adding new trips (project trips) related to the proposed 

development was based on a review of land uses and population densities in the area, existing peak hour 

turning movement count data, and recent traffic studies for other developments near the site.  Trip 

distributions used in this analysis are summarized in Table 3 for each land use type. 

Table 3:  Directional Distribution for Project Trips 

Table 3 
Mixed-Use Development at NEC of Grand River Avenue (M-43) and Abbot Road 

Directional Distribution for Project Trips 

Direction of Approach/Departure Residential Retail 

To/From the WEST on Grand River 18% 17% 

To/From the EAST on Grand River 33% 33% 

To/From the WEST on Michigan 22% 19% 

To/From the North on Abbott 12% 16% 

To/From the South on Abbott 9% 5% 

To/From the Neighborhood Northeast (MAC, Albert, Burcham, Collingwood) 6% 7% 

To/From the Neighborhood Northwest (Abbott/Oakhill) - 3% 

Total 100% 100% 

 

Based on the trip generation values from Table 2 and the anticipated trip distribution, net new project trips 

were assigned to the study roadway network as depicted in Exhibit 5. These net new project trips were 

added to the existing traffic and the background development traffic to yield the Projected 2018 Build traffic 

volumes.  The 2018 Build Conditions for the AM and PM peak hours are illustrated in Exhibit 6.  

Appendix D provides intersection volume worksheets for all the study intersections. 
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6.0 OPERATIONAL ANALYSIS 

6.1 LEVEL-OF-SERVICE ANALYSIS 

Level-of-service determinations were made for the weekday AM and PM peak hours for the study network 

intersections using Synchro, Version 9. The program uses methodologies contained in the 2000 and 2010 

Highway Capacity Manual to determine the operating characteristics of an intersection. Capacity is defined 

as the maximum number of vehicles that can pass over a particular road segment or through a particular 

intersection within a specified period under prevailing roadway, traffic, and control conditions. 

Level-of-service (LOS) is used to describe the operating characteristics of a road segment or intersection 

in relation to its capacity. LOS is defined as a qualitative measure that describes operational conditions and 

motorists’ perceptions of a traffic stream. The Highway Capacity Manual defines six levels of service, LOS 

A through LOS F, with A being the best and F the worst.  

For the purposes of this traffic impact study, LOS D was assumed to be the minimum accepted level-of-

service for all signalized intersections within the study network.  This assumption is consistent with local 

and state agency review standards for an urban study area.  

Levels-of-service for unsignalized intersections, with stop control on the minor street(s) only, are reported 

for the side street movements.  Low and failing levels-of-service for side street approaches are not 

uncommon, as vehicles may experience significant delay turning onto a major roadway. An unsignalized 

side street approach LOS E or better is generally the accepted minimum threshold for operating conditions.  

Levels-of-service for unsignalized intersections with all-way stop control are reported for all stop-controlled 

movements and the intersection as a whole. One or more movements at an intersection may experience a 

low level-of-service, while the intersection as a whole may operate acceptably. An overall all-way stop-

controlled intersection LOS D or better is generally the desirable threshold for operating conditions. 

Levels-of-service for signalized intersections are reported for all signalized movements and the intersection 

as a whole.  One or more movements at an intersection may experience a low level-of-service, while the 

intersection as a whole may operate acceptably. An overall signalized intersection LOS D or better is 

generally the desirable threshold for operating conditions. 

A level-of-service and delay analysis was performed for the AM and PM peak hours under the Existing, 

Projected 2018 No-Build, and Projected 2018 Build traffic conditions. The results of the LOS analysis are 

summarized in Table 4. The Synchro analysis reports are included in Appendix E. 

As described in Section 4.0, several other developments are underway in the vicinity of the project.  In 

conjunction with the 100 Grand and 300 Evergreen developments, the eastbound approach at the 
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intersection of Abbot Road at Albert Avenue is to be converted to a two (2) lane approach with one (1) left-

turn only lane and one (1) shared thru-right lane. The existing traffic signal will also be modified to include 

permissive-protected phasing for the eastbound and westbound left turns.  These modifications have been 

included in the analysis for both the Projected 2018 No-Build and Projected 2018 Build scenarios.  Basic 

signal timings were developed for purposes of analysis at this intersection using MDOT standards to 

determine minimum splits and clearance intervals. A cycle length of 80 seconds was used for the AM and 

PM peaks to match the existing cycle length used along Grand River Avenue (M-43). 
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Table 4:  Net Project Trip Generation Summary 

Table 4
Mixed‐Use Development at NEC of Grand River Avenue (M‐43) and Abbot Road 

Level‐of‐Service Analysis Summary 
LOS (average vehicular delay, in seconds) 

#  Intersection  Movement 
Existing 2016  Projected 2018

No‐Build**  Projected 2018 Build** 

AM 
Peak 

PM 
Peak 

AM 
Peak 

PM 
Peak 

AM 
Peak 

PM 
Peak 

1  Grand River Ave (M‐43) 
at Hillcrest Ave 

Overall Intersection  A (4.9)  A (5.2)  A (5.0)  A (5.3)  A (4.9)  A (5.3) 

NB  LEFT‐THRU‐RIGHT  C (30.8)  C (31.8)  C (30.8)  C (31.8)  C (30.8)  C (31.8) 

SB  LEFT‐THRU‐RIGHT  C (31.7)  C (31.6)  C (31.7)  C (31.6)  C (31.7)  C (31.6) 

EB  LEFT 
THRU‐RIGHT 

A (1.7) 
A (3.4) 

A (2.3) 
A (3.7) 

A (1.8) 
A (3.7) 

A (2.5) 
A (4.1) 

A (1.8) 
A (3.7) 

A (2.5) 
A (4.2) 

WB  LEFT 
THRU‐RIGHT 

A (0.3) 
A (0.7) 

A (0.3) 
A (1.2) 

A (0.5) 
A (1.0) 

A (0.4) 
A (1.4) 

A (0.6) 
A (1.0) 

A (0.4) 
A (1.4) 

2  Grand River Ave (M‐43) 
at Delta St 

Overall Intersection  A (1.4)  A (3.2)  A (3.2)  A (7.1)  A (3.2)  A (7.6) 

NB 
(Stop) 

LEFT 
THRU‐RIGHT 

C (16.5) 
B (14.4) 

D (26.0) 
C (24.0) 

C (21.4) 
B (16.7) 

E (49.6) 
E (37.6) 

C (22.1) 
C (16.9) 

F (55.7) 
E (39.9) 

SB 
(Stop) 

LEFT 
THRU‐RIGHT 

C (15.8) 
B (13.3) 

D (27.5) 
C (16.2) 

C (22.3) 
B (14.8) 

F (75.9) 
C (19.1) 

C (22.6) 
C (15.0) 

F (86.1) 
C (19.1) 

3  Grand River Ave (M‐43) 
at Michigan Ave (M‐143) 

Overall Intersection  B (11.6)  B (13.1)  B (11.9)  B (14.0)  B (11.9)  B (14.8) 

NB  RIGHT  B (16.4)  B (15.0)  B (16.7)  B (15.6)  B (16.9)  B (16.0) 

EB  THRU‐RIGHT  C (20.2)  C (34.2)  C (20.6)  C (36.7)  C (20.7)  D (39.3) 

WB  LEFT 
THRU 

B (12.1) 
A (1.0) 

A (7.7) 
A (0.8) 

B (12.8) 
A (1.0) 

A (8.5) 
A (0.9) 

B (13.0) 
A (1.1) 

A (8.8) 
A (0.9) 
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Table 4
Mixed‐Use Development at NEC of Grand River Avenue (M‐43) and Abbot Road 

Level‐of‐Service Analysis Summary 
LOS (average vehicular delay, in seconds) 

#  Intersection  Movement 
Existing 2016  Projected 2018

No‐Build**  Projected 2018 Build** 

AM 
Peak 

PM 
Peak 

AM 
Peak 

PM 
Peak 

AM 
Peak 

PM 
Peak 

4  Grand River Ave (M‐43) 
at Abbot Rd 

Overall Intersection  B (17.8)  C (21.4)  C (20.1)  C (22.8)  C (21.6)  C (25.5) 

NB  THRU‐RIGHT  B (19.4)  C (26.3)  B (19.6)  C (26.9)  B (19.6)  C (27.5) 

SB 
LEFT
THRU 
RIGHT 

D (45.6)
D (44.5) 
B (13.3) 

D (35.6) 
C (28.9) 
C (26.0) 

E (59.6)
E (58.5) 
B (11.3) 

D (45.5)
C (27.2) 
B (13.5) 

E (67.6)
E (67.3) 
B (11.3) 

D (52.8)
C (28.1) 
B (13.4) 

EB 
LEFT
THRU 
RIGHT 

C (30.4)
B (11.6) 
B (16.6) 

C (30.7) 
A (8.5) 
A (5.0) 

C (33.0)
B (11.1) 
B (12.8) 

C (31.2)
A (9.0) 
A (5.5) 

C (33.5)
B (11.0) 
B (12.6) 

C (34.2)
A (9.3) 
A (5.9) 

WB  THRU‐RIGHT  B (12.2)  C (29.1)  B (12.6)  C (34.1)  B (13.1)  D (39.5) 

5  Grand River Ave (M‐43) 
at M.A.C. Ave 

Overall Intersection  A (6.4)  B (10.3)  A (6.7)  B (10.6)  A (7.0)  B (10.8) 

SB  RIGHT  C (22.8)  C (24.7)  C (23.0)  C (24.9)  C (23.7)  C (25.7) 

EB  LEFT 
THRU 

C (22.4) 
A (7.0) 

C (22.9) 
B (11.8) 

C (23.6) 
A (7.3) 

C (24.9) 
B (11.6) 

C (23.8) 
A (7.4) 

C (25.7) 
B (11.4) 

WB  THRU‐RIGHT  A (2.9)  A (5.8)  A (2.8)  A (6.0)  A (2.8)  A (6.2) 

6  Grand River Ave (M‐43) 
at Charles St 

Overall Intersection  A (5.0)  F (173.0)  A (5.5)  F (*)  A (5.6)  F (*) 

WB 
(Stop) 

LEFT 
U‐TURN 

B (12.3) 
E (45.0) 

F (226.2) 
F (*) 

B (12.6) 
F (53.5) 

F (274.9) 
F (*) 

B (12.7) 
F (55.6) 

F (299.3) 
F (*) 

SB 
(Stop)  RIGHT  B (12.2)  C (17.0)  B (12.4)  C (17.9)  B (12.5)  C (18.4) 
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Table 4
Mixed‐Use Development at NEC of Grand River Avenue (M‐43) and Abbot Road 

Level‐of‐Service Analysis Summary 
LOS (average vehicular delay, in seconds) 

#  Intersection  Movement 
Existing 2016  Projected 2018

No‐Build**  Projected 2018 Build** 

AM 
Peak 

PM 
Peak 

AM 
Peak 

PM 
Peak 

AM 
Peak 

PM 
Peak 

7  Grand River Ave (M‐43) 
at Division St 

Overall Intersection  C (23.3)  D (36.0)  C (24.3)  D (42.4)  C (24.5)  D (43.1) 

SB  LEFT 
RIGHT 

C (24.7) 
C (23.0) 

C (26.3) 
C (23.6) 

C (24.7) 
C (23.0) 

C (26.3) 
C (23.6) 

C (25.0) 
C (23.0) 

C (28.0) 
C (23.6) 

EB  LEFT 
THRU 

D (40.8) 
C (25.7) 

D (48.3) 
D (48.8) 

D (41.1) 
C (27.3) 

D (48.0) 
E (61.8) 

D (41.2) 
C (27.5) 

D (48.2) 
E (62.7) 

WB  THRU‐RIGHT  C (20.6)  C (24.7)  C (21.3)  C (26.7)  C (21.4)  C (27.8) 

8  Albert Ave at Abbot Rd 

Overall Intersection  C (23.2)  C (28.3)  C (19.5)  C (29.5)  C (20.2)  C (31.9) 

NB  THRU 
RIGHT 

B (11.7) 
B (10.4) 

B (15.1) 
B (11.0) 

A (5.5) 
A (4.3) 

C (27.6) 
B (13.7) 

A (5.6) 
A (4.5) 

C (26.9) 
C (14.9) 

SB  LEFT 
THRU‐RIGHT 

B (17.9) 
C (25.6) 

C (24.5) 
C (28.5) 

D (36.1) 
B (11.8) 

C (27.1) 
B (17.2) 

D (36.8) 
B (11.8) 

C (28.8) 
B (17.2) 

EB 
LEFT‐THRU‐RIGHT

LEFT 
THRU‐RIGHT 

C (33.8)
N/A 
N/A 

C (34.7) 
N/A 
N/A 

N/A
C (27.2) 
D (38.6) 

N/A
C (28.5) 
C (27.4) 

N/A
C (27.2) 
D (38.6) 

N/A
C (29.7) 
C (27.4) 

WB  LEFT 
THRU‐RIGHT 

C (35.0) 
C (32.7) 

D (53.2) 
D (41.9) 

C (33.8) 
C (36.3) 

C (29.9) 
E (55.5) 

D (36.4) 
D (37.6) 

C (32.4) 
E (68.4) 
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Table 4
Mixed‐Use Development at NEC of Grand River Avenue (M‐43) and Abbot Road 

Level‐of‐Service Analysis Summary 
LOS (average vehicular delay, in seconds) 

9  Albert Ave at Grove St 

Overall Intersection  A (8.0)  B (13.5)  A (8.3)  C (20.8)  A (8.9)  C (24.3) 

NB 
(Stop) 

LEFT‐THRU 
THRU‐RIGHT 

A (7.0) 
A (6.5) 

A (9.7) 
A (8.4) 

A (7.2) 
A (6.7) 

A (10.3) 
A (8.9)  N/A 

SB 
(Stop)  LEFT‐THRU‐RIGHT  A (8.0)  B (10.4)  A (8.2)  B (11.1)  A (8.3)  B (10.8) 

EB 
(Stop)  LEFT‐THRU  A (8.2)  B (11.8)  A (8.5)  B (12.9)  A (9.3)  C (15.1) 

WB 
(Stop)  THRU‐RIGHT  A (7.7)  C (16.3)  A (8.1)  D (28.6)  A (8.4)  D (32.4) 

10  Albert Ave at M.A.C. Ave 

Overall Intersection  B (11.0)  B (12.7)  B (11.1)  B (13.1)  B (11.6)  B (13.7) 

NB  LEFT 
THRU‐RIGHT 

B (10.3) 
B (11.0) 

B (11.7) 
B (13.3) 

B (11.1) 
B (11.0) 

B (14.5) 
B (13.3) 

B (11.4) 
B (11.0) 

B (16.4) 
B (13.3) 

SB  LEFT 
THRU‐RIGHT 

B (11.6) 
B (10.9) 

B (12.7) 
B (11.1) 

B (11.6) 
B (11.0) 

B (12.7) 
B (11.1) 

B (11.6) 
B (11.0) 

B (12.7) 
B (11.2) 

EB  LEFT 
THRU‐RIGHT 

A (9.9) 
B (11.4) 

B (10.7) 
B (12.1) 

B (10.0) 
B (11.5) 

B (10.9) 
B (12.2) 

B (10.1) 
B (12.6) 

B (11.1) 
B (13.1) 

WB  LEFT 
THRU‐RIGHT 

A (9.9) 
B (10.5) 

B (10.6) 
B (13.9) 

A (9.9) 
B (10.5) 

B (10.7) 
B (14.2) 

B (10.0) 
B (10.6) 

B (10.9) 
B (14.2) 

11  Albert Ave at Collingwood 
Dr 

Overall Intersection  B (11.5)  B (13.2)  B (11.6)  B (13.3)  B (11.6)  B (13.3) 

NB  LEFT 
THRU‐RIGHT 

A (9.7) 
A (9.3) 

B (12.3) 
B (14.1) 

A (9.7) 
A (9.3) 

B (12.3) 
B (14.1) 

A (9.7) 
A (9.3) 

B (12.3) 
B (14.1) 

SB  LEFT 
THRU‐RIGHT 

A (9.1) 
B (13.4) 

A (9.2) 
B (10.1) 

A (9.1) 
B (13.4) 

A (9.2) 
B (10.1) 

A (9.1) 
B (13.4) 

A (9.2) 
B (10.1) 

EB  LEFT 
THRU‐RIGHT 

A (9.1) 
B (10.1) 

A (9.6) 
B (14.7) 

A (9.1) 
B (10.2) 

A (9.6) 
B (14.9) 

A (9.1) 
B (10.2) 

A (9.7) 
B (15.0) 

WB  LEFT 
THRU‐RIGHT 

B (11.4) 
B (10.3) 

B (11.1) 
B (12.2) 

B (11.4) 
B (10.3) 

B (11.2) 
B (12.5) 

B (11.4) 
B (10.3) 

B (11.3) 
B (12.6) 
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Table 4
Mixed‐Use Development at NEC of Grand River Avenue (M‐43) and Abbot Road 

Level‐of‐Service Analysis Summary 
LOS (average vehicular delay, in seconds) 

12  Abbot Ave at Oakhill Ave 
Overall Intersection  A (1.3)  A (3.1)  A (1.2)  A (3.2)  A (1.2)  A (3.3) 

EB 
(Stop)  LEFT‐RIGHT  C (15.3)  C (18.3)  C (15.9)  C (19.4)  C (16.0)  C (20.3) 

13  Abbot Ave at Burcham Dr 

Overall Intersection  C (26.1)  C (25.9)  C (27.2)  C (30.1)  C (27.6)  C (30.9) 

NB  LEFT 
THRU‐RIGHT 

B (17.6) 
C (20.7) 

A (8.9) 
C (23.3) 

C (20.1) 
C (23.5) 

B (16.8) 
C (34.4) 

C (20.3) 
C (24.0) 

B (17.4) 
C (35.8) 

SB  LEFT 
THRU‐RIGHT 

C (24.2) 
C (26.5) 

D (35.2) 
C (23.2) 

C (26.4) 
C (27.8) 

D (37.0) 
C (23.9) 

C (27.6) 
C (28.0) 

D (38.2) 
C (24.4) 

EB  LEFT 
THRU‐RIGHT 

C (23.8) 
C (23.5) 

C (29.1) 
C (25.3) 

C (23.8) 
C (23.5) 

C (29.1) 
C (25.3) 

C (23.8) 
C (23.5) 

C (29.1) 
C (25.3) 

WB  LEFT 
THRU‐RIGHT 

C (34.0) 
C (26.4) 

C (29.6) 
C (27.6) 

C (34.0) 
C (26.4) 

C (29.6) 
C (27.6) 

C (34.0) 
C (26.4) 

C (29.6) 
C (27.6) 

14  Burcham Dr at M.A.C. Ave 
Overall Intersection  A (1.3)  A (2.3)  A (1.3)  A (2.3)  A (1.4)  A (2.4) 

NB 
(Stop)  LEFT‐THRU‐RIGHT  C (16.3)  B (13.2)  C (16.3)  B (13.2)  C (16.2)  B (13.3) 

15  Driveway #1 
Overall Intersection  N/A  N/A  A (2.7)  A (2.8) 

NB 
(Stop) 

LEFT 
RIGHT  N/A  N/A  B (10.8) 

A (9.6) 
C (21.0) 
B (11.4) 

(*) = Delay exceeds 300 seconds 
** = Projected 2018 No‐Build Improved and Projected 2018 Build analysis includes modified laneage for the eastbound approach at the 

intersection of Albert Avenue at Abbot Road.  The existing shared left‐thru‐right lane is to be converted to a two‐lane approach with a left‐turn 
lane and a shared thru‐right lane as part of an adjacent development.  Signal timings were also modified to reflect the proposed permissive‐

protected left turn phasing that is to be implemented with this geometric modification. 
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As depicted in Table 4, the analysis indicates that all existing signalized intersections in the study network 
operate at an acceptable LOS overall and by movement. 

For Projected 2018 No-Build conditions, all signalized study intersections are expected to continue to 

operate at an acceptable LOS, but with slightly increased delays. At the following locations, one or more 

movement is expected to operate at a LOS E or F due to the increase in background traffic resulting from 

nearby developments: 

Grand River Avenue (M-43) at Abbot Road operates at an acceptable level-of-service under existing 

conditions.  However, with the added background development traffic in the 2018 Projected No-Build 

Scenario, the AM level-of-service degrades to LOS E for the southbound left and thru movements. With 

the addition of project traffic for the 2018 Build Scenario, these movements remain at a LOS E and delay 

increases by 8 to 9 seconds. The change in level-of-service and delay for the Build Scenario at this 

location is marginal, and no remedial measures are recommended. 

Grand River Avenue (M-43) at Division St operates at an acceptable level-of-service under existing 

conditions.  However, with the added background development traffic in the 2018 Projected No-Build 

Scenario, the PM level-of-service degrades to LOS E for the eastbound thru movement. With the addition 

of project traffic for the 2018 Build Scenario, this movement remains at a LOS E and delay increases by 

about 1 second. The change in level-of-service and delay for the Build Scenario at this location is 

marginal, and no remedial measures are recommended. 

Albert Avenue at Abbot Road operates at an acceptable level-of-service under existing conditions.  

However, with the added background development traffic as well as the development-driven modifications 

to the EB approach and signal timings, the PM level-of-service degrades to LOS E for the westbound 

thru-right movement in the 2018 No-Build Scenario. With the addition of project traffic for the 2018 Build 

Scenario, this movement remains at a LOS E and delay increases by about 13 seconds. It should be 

noted that the signal timings used for this intersection in the 2018 No-Build and 2018 Build Scenarios 

were developed for use in this study and may not represent the exact timings that are to be implemented 

upon completion of the 100 Grand and 341 Evergreen developments. The level-of-service for the 

westbound thru-right movement may be able to be improved with fine-tuned signal timings.  The change 

in level-of-service and delay for the Build Scenario at this location is marginal, and no remedial measures 

are recommended. 

Due to the volume along Grand River Avenue (M-43), unsignalized side streets experience long delays in 

certain locations. The following locations are notable: 

Grand River Avenue (M-43) at Delta Avenue operates at an acceptable level-of-service under existing 

conditions.  However, with the added background development traffic in the 2018 Projected No-Build 

Scenario, the PM level-of-service degrades to LOS E for the northbound movements and LOS F for the 
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southbound left movement.  With the addition of project traffic in the 2018 Build scenario, the northbound 

left turn further degrades to a LOS F with an additional 6 seconds of vehicle delay. Low and failing levels-

of-service for side street approaches are not uncommon, as vehicles may experience significant delays 

when turning onto a major roadway. The additional 6 seconds of delay for the northbound left is marginal 

and no project-related trips were directly assigned to this movement.  Therefore, no mitigation measures 

are recommended. 

For Grand River Avenue (M-43) at Charles St, the southbound right turn and the eastbound u-turn onto 

westbound M-43 (labeled NB Left) operate at an acceptable level of service under existing conditions. 

The eastbound left onto northbound Charles St operates at a LOS E under Existing AM conditions, while 

both eastbound crossover movements are LOS F with delays near or exceeding 300 seconds under 

Existing PM conditions.  Under the Proposed 2018 No-Build and 2018 Build scenarios, the southbound 

right turn and eastbound u-turn remain at an acceptable level-of-service.  Due to the existing level-of-

service and delays reported for the eastbound crossover, as well as the fact that no project traffic was 

assigned to the stop controlled movements, no mitigation measures are recommended.  

6.2 SITE DRIVEWAY CONSIDERATIONS 

Queuing at the intersection of Albert Avenue and Abbot Road was analyzed with respect to the proposed 

site driveway. 95th percentile queues reported for the westbound left turn at the Albert Avenue and Abbot 

Road intersection are 67 feet and 113 feet for the AM and PM peak hours, respectively.  With the 

driveway located 150 feet east of the intersection, these 95th percentile queues are sufficiently short to 

allow traffic to exit the site via the northbound left driveway lane. Furthermore, the driveway 

recommendation is to have two egress lanes, meaning traffic can still exit by turning right in the unlikely 

event that the queuing prevents left turn traffic from exiting the site.  Therefore, no additional mitigation 

measures are needed to accommodate driveway traffic. 

The proposed site driveway was also reviewed with respect to sight distance.  Intersection sight distance 

for outbound passenger vehicles at the stop-controlled site driveway was analyzed per AASHTO’s 

guidelines on Geometric Design of Highways and Streets using a design speed of 30 mph for Albert 

Avenue (assumed speed limit of 25 mph plus 5 mph).  Based on these guidelines, the design intersection 

sight distance was found to be 335 feet for left turning vehicles and 290 feet for right turning vehicles per 

Table 9-6 and Table 9-8, respectively.   

Based on the preliminary site plan and a decision point 14.5 feet back from the edge of the travelled way 

as recommended by AASHTO, sight lines to the west are not anticipated to be an issue for vehicles 

exiting the site via the left turn lane or right turn lane of the driveway. 
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The existing road geometry and horizontal curvature along Albert Avenue introduces a sight distance 

constraint to the east.  Based on a preliminary site plan, the proposed building location will obstruct the 

line of sight to the east and not allow for a sight distance of 335 feet when the decision point is 14.5 feet 

back from the edge of the travelled way.  However, given the urban environment and typical driver 

behavior, it is likely that most drivers will tend to creep forward toward the travelled way to improve their 

sight lines.  Therefore, this approach may operate as a two-stage stop wherein a driver initially stops at 

the stop bar and then proceeds further into the driveway once it is clear of pedestrians or other conflicts.   

It is also worth noting that conflicting traffic from the east is departing an all-way-stop-controlled 

intersection, and the distance between the proposed driveway and this intersection is less than the 335 

foot AASHTO requirement.  This relationship is illustrated in the site plan provided in Appendix A.  

Therefore, sight lines that allow a driver to see traffic leaving the stop-controlled intersection should be 

sufficient in this case.  Based on the preliminary site plan, a decision point 14.5 feet back from the edge of 

travelled way should allow for a sight line of approximately 225 feet.  If the two-stage stop operation is 

considered, sight lines could be increased.  For example, if a vehicle were to creep 6.5 feet forward, to a 

decision point of 8 feet, a sight line of approximately 260 feet could be achieved, which would allow the 

vehicle to see traffic departing the stop-controlled intersection. 

To further mitigate any potential sight distance issues, it is recommended that any streetscape including 

signage, landscaping, streetlights, trees, etc. be placed in such that they do not obstruct sight lines.  It is 

recommended that low objects such as benches and shrubs not exceed 30 inches in height and tall 

objects such as the bottom of tree canopies should be a minimum of 8 feet in height, or as otherwise 

required by the City of East Lansing. 

A crosswalk and ADA ramps will be provided at the proposed driveway location to accommodate 

pedestrian traffic in the area.  Efforts should be made to maximize the visibility of motorized and non-

motorized users at this location where possible.  These considerations could include signage directing 

motorists to yield to pedestrians, stop bar placement, street lighting, and other improvements.  

Appropriate improvements will be refined during the site planning process. 

Based on the factors discussed above and site constraints introduced by the urban environment, no 

additional site distance mitigation measures are proposed at this time. 
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7.0 ADDITIONAL CONSIDERATIONS 

According to the City of East Lansing Non-Motorized Transportation Plan, approximately 30% of commuters 

use alternative modes of transportation.  In addition to vehicular trips, impacts to bicycles, pedestrians, and 

transit users was taken into consideration as part of this study. 

The project is located within the “Inner Ring” of the City of East Lansing, which includes the area between 

Grand River Avenue (M-43) and Burcham Drive and Coolidge Road and Hagadorn Road. This area is 

characterized in the City of East Lansing Non-Motorized Transportation Plan as follows: 

“This area consists of high density development where there is a grid street pattern, nearly complete 

intact sidewalk system, and two and three lane primary roads.  Pedestrian and bicycle travel is generally 

easy and comfortable in these areas and there are often numerous route options.” 

7.1 PEDESTRIAN TRAFFIC 

Per Figure 2.2A of the Non-Motorized Transportation Plan (Appendix F), existing sidewalks in the vicinity 

of the project have generally been assigned a B or C rating.  These ratings gauge pedestrian comfort 

level and are a function of sidewalk separation from the adjacent roadway.  A “B” rating is assigned to a 

sidewalk that “is setback from the roadway, but contains no vertical elements.”  A “C” rating is assigned to 

a sidewalk that “is directly adjacent to the roadway along the curb and has no buffer space or vertical 

elements.” 

Existing sidewalk dimensions were found to vary significantly throughout the area. For example, a 

measurement along the south edge of Albert Avenue near Grove Street indicated a sidewalk width of 

about nine (9) feet, while measurements taken along the north and south edges of Grand River Avenue 

indicated sidewalk widths of eighteen (18) feet and twelve (12) feet, respectively. 

Consideration should be given to pedestrian comfort with respect to sidewalk facilities in developing the 

proposed site plan, particularly along Albert Avenue where changes to the roadway frontage are most 

likely to occur.  Efforts should be made to maintain or improve upon existing sidewalk elements where 

possible.  

With respect to crosswalk spacing, the network in the vicinity of the site has been assigned a “green” 

rating, which is assigned to areas with the highest density of crosswalks per mile.  In the vicinity of the 

project, crosswalk spacing is no greater than 1/8 of a mile.  With this spacing density, unwanted mid-block 

crossings are less likely to occur.  No additional crosswalk locations are recommended as part of this 

project. 
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7.2 BICYCLE TRAFFIC 

The Non-Motorized Transportation Plan indicates that pedestrian traffic is generally very high, but bicycle 

mode utilization could be increased significantly through improved bicycle facilities.  One notable area 

with the potential for improvement is along Albert Avenue between Abbot Road and Grove Street, where 

there are no existing bicycle lanes. 

Per Figure 2.3E of the Non-Motorized Transportation Plan (Appendix F), Albert Avenue is rated as 

having a “high potential” for the addition of bike lanes while maintaining a minimum of 11-foot lane widths 

by restriping the road.  Field observations indicated that the section of Albert Avenue between Abbot 

Road and Grove Street has eastbound and westbound lane widths of about 12 feet and 21 feet, 

respectively.  Restriping this section of Albert Avenue to include bike lanes would improve the bicycle 

network near the project by connecting the existing bicycle facilities along Abbot Road to those along 

Albert Avenue. 

In addition to bicycle lanes, the Developer will provide bicycle improvements that will include bicycle 

parking along Albert Avenue, covered parking beneath the 1st level of the proposed parking structure, and 

along Grand River Avenue (M-43).  These improvements should help to encourage bicycle mode 

utilization. 

7.3 TRANSIT 

Transit services are available via several interconnected bus routes in the vicinity of the project. This 

includes Capital Area Transit Authority (CATA) Routes 01, 20, 24, 36, 34, and 48 which operate 

throughout East Lansing and the MSU campus.  Several bus stops and route transfer points are located 

along Grand River Avenue (M-43), Albert Avenue, Abbot Road, and M.A.C. Avenue adjacent to the 

project. Route maps for the six (6) CATA routes are provided in Appendix F. 
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8.0 CONCLUSION 

This traffic study evaluated the traffic impacts of developing a mixed-use development consisting of 300 

units of market-rate apartments, 100 units of age 55 and older apartments, approximately 22,000 SF of 

anchor retail, approximately 24,000 SF of specialty retail, and an approximately 600 stall parking garage to 

serve the development and replace existing onsite public parking. 

The development is to be located on approximately 3.75 acres at the northeast corner of Grand River 

Avenue (M-43) at Abbot Road in East Lansing, MI. The site is bordered by Albert Avenue to the north and 

M.A.C. Avenue to the east and is located due north of the Michigan State University (MSU) main campus. 

The site is to be accessed via one full-movement driveway located along Albert Avenue approximately 150 

feet east of Abbot Road. 

The study network, which consisted of fourteen (14) off-site intersections plus one (1) proposed driveway, 

was analyzed for the weekday AM and PM peak hours under Existing 2016 traffic conditions, Projected 

2018 No-Build traffic conditions, and Projected 2018 Build traffic conditions. 

All signalized intersections in the study area currently operate at level-of-service D or better. All of the study 

intersections are expected to experience negligible increases in traffic congestion created by the proposed 

mixed-use development.  

Based on the results of this traffic impact study, no mitigation measures related to project-generated traffic 

and roadway geometrics are recommended at this time.  

Bicycle and pedestrian modes were also reviewed with respect to the City of East Lansing’s Non-Motorized 

Transportation Plan as part of this study.  It is recommended that special consideration be given to 

developing bicycle- and pedestrian-friendly facilities when possible. This includes considering pedestrian 

comfort by maintaining or improving upon existing sidewalk elements where possible.  Bicycle 

improvements are anticipated to include bicycle lanes along Albert Avenue between Abbot Avenue and 

Grove Street as well as several bicycle parking areas throughout the proposed development.















































































































































































































































































































http://www.tiami.us/
http://ms2soft.com/SEMCOG-UD10/New/crash_ud10.aspx?cid=8859046&dsp=dsp
http://ms2soft.com/SEMCOG-UD10/New/crash_ud10.aspx?cid=8859036&dsp=dsp
http://ms2soft.com/SEMCOG-UD10/New/crash_ud10.aspx?cid=9275970&dsp=dsp
http://ms2soft.com/SEMCOG-UD10/New/crash_ud10.aspx?cid=9223921&dsp=dsp


http://ms2soft.com/SEMCOG-UD10/New/crash_ud10.aspx?cid=9373059&dsp=dsp
http://ms2soft.com/SEMCOG-UD10/New/crash_ud10.aspx?cid=9374970&dsp=dsp

































































































































































































































































































































































































































































































































