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MEMORANDUM 
 
 

TO:  Tim Plath, PE, PTOE 
Transportation Operations Engineer 

  CITY OF EAGAN 
     

FROM: Marie Cote, PE, Principal 

Matthew Pacyna, PE, Associate 
 

DATE:  July 16, 2012 
 

SUBJECT: CEDAR GROVE REDEVELOPMENT AUAR TRAFFIC ANALYSIS UPDATE 
  
 

INTRODUCTION 

As requested, SRF has completed a Cedar Grove Redevelopment AUAR Traffic Analysis 

Update for the proposed redevelopment.  This is an update to the Cedar Grove Redevelopment 
AUAR Traffic Analysis Update dated August 19, 2009.  The proposed redevelopment is located 

in the City of Eagan, southeast of the TH 13 and TH 77 interchange (see Figure 1: Project 
Location).  The defined AUAR study area for the Cedar Grove Redevelopment is also identified 
in Figure 1. The main objectives of this study are to evaluate the existing roadway conditions, 

determine future traffic generated by the proposed redevelopment, identify any subsequent traffic 
impacts to the adjacent roadway network, and recommend improvements, if necessary.  This 

study includes a traffic operations analysis during the weekday a.m. and p.m. peak hours and 
Saturday midday peak hour for existing, year 2015 build, and year 2030 build conditions.  The 
preliminary analysis results documented in the Cedar Grove Redevelopment AUAR Traffic 

Analysis Update - Preliminary Results dated June 21, 2012 have been incorporated into this 
memorandum. 
 
 

EXISTING CONDITIONS 

Data Collection 

Intersection turning movement counts were collected at the following study intersections during 

the weekday a.m. and p.m. peak hours and Saturday midday peak hour: 

 TH 13 and Silver Bell Road 

 Silver Bell Road and Cedar Grove Boulevard/Cedar Grove Parkway 

 Silver Bell Road and Blackhawk Road 

 Cedar Grove Parkway and Rahn Road 

 Nicols Road and Cedar Grove Parkway 

 TH 77 West Ramps and Diffley Road 

 TH 77 East Ramps and Diffley Road 

 Diffley Road and Nicols Road 
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Using data for the TH 77 ramps within the study area, it was determined that the Saturday peak 
hour occurs between 11:45 a.m. and 12:45 p.m. Therefore, the Saturday peak hour volumes were 
collected during this same time period. Existing geometrics, traffic controls, and peak hour 
traffic volumes at the study intersections for weekday and Saturday are shown in Figure 2A and 
Figure 2B, respectively. 

Current traffic controls include side-street stop control at the intersection of Nicols Road/Cedar 
Grove Parkway and all-way stop control at the intersections of Silver Bell Road/Blackhawk 
Road and Cedar Grove Parkway/Rahn Road. All remaining intersections are signalized. Existing 
signal timing, obtained from Mn/DOT, was used for the analysis of the signalized intersections. 

Volume Comparison 
The current intersection peak hour volumes were compared to counts documented in the 
previous Cedar Grove Redevelopment AUAR Traffic Analysis Update dated August 19, 2009. 
This comparison focused on the increase or decrease in the number of vehicles, not the percent 
change in vehicles, since many of the turning movement volumes are small in size. For instance, 
a right-turn volume increasing from 40 to 55 vehicles represents an increase of almost 40 
percent. However, a volume increase of 15 vehicles during a peak hour condition would be 
categorized as minimal. Based on this comparison, the majority of the peak hour traffic volumes 
entering the study intersections are fairly consistent with the previous data in the 2009 AUAR 
traffic analysis update. Although there are slight changes in the peak hour volumes, there are no 
significant increases or decreases for a particular movement. There is also a clear decrease in the 
peak hour volumes to and from the proposed development area, which likely indicates the 
closure of several businesses in the area. 

The only two intersections that experienced noticeable, but not significant increases in the 
number of entering vehicles are TH 13/Silver Bell Road and Silver Bell Road/Cedar Grove 
Boulevard/Cedar Grove Parkway. In past studies, these closely spaced intersections were the 
critical capacity areas during peak hour conditions. During the a.m. peak hour, the westbound 
through and northbound left-turn movement increased by approximately 100 vehicles, while the 
eastbound through movement decreased by approximately 100 vehicles at the TH 13/Silver Bell 
Road intersection. In addition, the heavy westbound right-turn movement from Silver Bell Road 
towards TH 13 increased by 80 vehicles during the a.m. peak hour. 

Intersection Operations Analysis 
All intersections were analyzed using Synchro/SimTraffic and Highway Capacity software. 
Capacity analysis results identify a Level of Service (LOS) which indicates how well an 
intersection is operating. Intersections are given a ranking from LOS A through LOS F. LOS A 
indicates the best traffic operation and LOS F indicates an intersection where demand exceeds 
capacity. LOS A through D is generally considered acceptable by drivers. 

For side-street stop controlled intersections, special emphasis is given to providing an estimate 
for the level of service of the side-street approach. Traffic operations at an unsignalized 
intersection with side-street stop control can be described in two ways. First, consideration is 
given to the overall intersection level of service. This takes into account the total number of 
vehicles entering the intersection and the capability of the intersection to support these volumes. 
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Second, it is important to consider the delay on the minor approach. Since the mainline does not 
have to stop, the majority of delay is attributed to the side-street approaches. It is typical of 
intersections with higher mainline traffic volumes to experience high levels of delay (poor levels 
of service) on the side-street approaches, but an acceptable overall intersection level of service 
during peak hour conditions. 

Results of the analysis shown in Table 1 indicate that all study intersections are currently 
operating at an acceptable overall LOS C or better during the a.m., p.m., and Saturday peak 
hours, with existing traffic controls and geometric layout. These results for existing conditions 
are consistent with those reported in the 2009 AUAR traffic analysis update.  It should be noted 
that existing signal timing, obtained from MnDOT was used for analysis purposes. 

Table 1 
Existing Peak Hour Capacity Analysis 

Intersection 
Peak Hour Level of Service 

A.M. P.M. Saturday 
TH 13 and Silver Bell Rd  C C C 
Silver Bell Rd and Cedar Grove Blvd/Cedar Grove Pkwy C B B 
Silver Bell Rd and Blackhawk Rd (1) B B B 
Cedar Grove Pkwy and Rahn Rd (1) B B B 
Nicols Rd and Cedar Grove Pkwy (2) A/B A/B A/B 
TH 77 West Ramps and Diffley Rd B C B 
TH 77 East Ramps and Diffley Rd A A A 
Diffley Rd and Nicols Rd B B B 

(1) Indicates an unsignalized intersection with all-way stop control. 
(2) Indicates an unsignalized intersection with side-street stop control. Overall LOS is followed by the worst 

approach LOS. 

Although all study intersections are currently operating at an overall LOS C or better during peak 
hour conditions, minor northbound left-turn queues develop at the TH 13/Silver Bell Road 
intersection during the a.m. peak hour. These queues extend back into the Silver Bell 
Road/Cedar Grove Boulevard/Cedar Grove Parkway intersection (approximately five percent of 
the a.m. peak hour), which impacts the heavy westbound right-turn movement from Silver Bell 
Road. The northbound left-turn movement operates near the LOS E/F threshold and the 
westbound right-turn movement operates at LOS D during the a.m. peak hour.  However, the 
queues in each of these locations fully dissipate during each signal cycle and do not currently 
warrant mitigation.    

PROPOSED REDEVELOPMENT 
As shown in Figure 3, the Cedar Grove redevelopment AUAR area, located northwest and 
southeast of TH 13, is split into three sub-areas. Sub-Area 1 is located northwest of TH 13; Sub-
Area 2 is located southeast of TH 13 and west of Rahn Road; and Sub-Area 3 is located 
southeast of TH 13 and east of Rahn Road. The proposed redevelopment shown in Figure 4 is 
located in Sub-Area 2 and consists of a 420,000 square foot outlet mall with a 1,616 space 
parking ramp planned for construction in 2014. Other proposed redevelopment planned for post 
2014 includes office-type land uses for Sub-Area 1; and retail, office, hotel and residential land 
uses, and a transit station for Sub-Areas 2 and 3. 
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TRAFFIC FORECASTS 
Background Growth 
Traffic forecasts for build conditions were developed for year 2015 (one year after opening) and 
year 2030. These forecast volumes take into account background growth on the adjacent 
roadway system and estimated trips generated by the proposed redevelopment. Based on existing 
area growth patterns, an annual growth rate of one percent was applied to the existing peak hour 
volumes to develop year 2015 background traffic forecasts.  From year 2015 to 2030, a one-half-
percent annual growth rate was assumed.  This is consistent with the previous Cedar Grove 
Redevelopment AUAR Traffic Analysis Update dated August 19, 2009 and the Dakota County 
Travel Demand Model.  It should be noted that only the proposed development was included in 
the year 2015 analysis.  Other planned developments within the AUAR, including the Nicols 
Ridge development, are included in the year 2030 forecasts. 

Trip Generation 
Trip generation estimates for the a.m., p.m., and Saturday peak hours were calculated for the 
proposed redevelopment using the ITE Trip Generation Handbook, 8th Edition. As shown in 
Tables 2 and 3, the trip generation estimates include reductions for multi-modal and multi-use 
trips. A five percent multi-modal reduction for pedestrian, bicycle and transit trips made within 
the site was applied to the AUAR area to account for its overall plan as a transit-oriented 
redevelopment. A 10 percent multi-use reduction developed from methodology described in 
Chapter 7 of the ITE Trip Generation Handbook, 2nd Edition was also applied to the appropriate 
land uses in Sub-Area 2 for year 2030 conditions. Pass-by and diverted link trip reductions are 
typically assumed for retail type uses to account for vehicles already traveling on TH 13 or 
Diffley Road. However in this case, pass-by and diverted link trip reductions were not applied, 
due to the regional attraction of the proposed outlet mall. 

The Dakota County Travel Demand Model was modified to reflect the existing and proposed 
land uses within the study area and develop year 2030 traffic forecasts.  These forecasts were 
then compared to the year 2030 traffic forecasts based on the ITE trip generation methodology.  
Results of this comparison indicated that the travel demand model traffic forecasts were 
approximately 30 percent less than the ITE trip generation estimates. This is a common result 
when using the travel demand model due to the sensitivity of market saturation of retail land use, 
roadway congestion, and multi-purpose land uses. These findings are similar to other analyses 
performed in Dakota County. Therefore, the ITE trip generation methodology was utilized for 
analysis purposes to provide a conservative estimate.    

The directional trip distribution for the proposed redevelopment and AUAR area, shown in 
Figure 5, was based on existing local and regional travel patterns. The Dakota County Travel 
Demand Model was also used to verify the distributions developed.  It should be noted that two 
separate distributions were developed to account for varying travel patterns between different 
land uses. This accounts for the proposed outlet mall, residential, and office developments that 
have a stronger regional attraction versus the transit station which has a more local travelshed. 
The directional distribution for future transit station trips is consistent with the previous Cedar 
Grove Redevelopment AUAR Traffic Analysis Update dated August 19, 2009. The combination 
of background traffic and trips generated by the proposed redevelopment for year 2015 weekday 
and Saturday build conditions are shown in Figure 6A and Figure 6B, respectively.  The year 
2030 weekday and Saturday build condition traffic volumes are shown in Figure 7A and  
Figure 7B, respectively. 



Table 2 
Weekday Trip Generation Estimates

Land Use Type (ITE Code) Size
A.M. Peak 
Hour Trips

P.M. Peak 
Hour Trips Daily 

Trips
In Out In Out

Year 2015 Build
Sub-Area 2

Site B:  Outlet Mall (823) 420,000 SF 205 76 452 510 11,168 
Site H:  Parking Ramp (NA) 1,616 spaces -- -- -- -- --

Modal Reduction (1) (10) (4) (23) (26) (558)
Total Year 2015 Trips 195 72 429 484 10,610

Year 2030 Build
Sub-Area 1

Site A: General Office (710) (2) 170,000 SF 116 16 22 105 936
Site B: General Office (710) 16,000 SF 22 3 4 20 176

Sub-Area 1 Subtotal 138 19 26 125 1,112
Sub-Area 2

Site A: Transit Station (90) 214 spaces 125 29 31 102 963
Site B: Outlet Mall (823) (3) 420,000 SF 205 76 452 510 11,168
Site C: Hotel (310) (3) 160 rooms 55 35 50 44 1,307 
Site D:  Apartment (220) (3) 150 units 15 61 60 33 998
Site E: Townhouse (230) 59 units 4 22 21 10 343
Site F: Senior Apartment (220) 150 units 15 61 60 33 998
Site G: Retail (823) (3) 75,000 SF 37 14 81 91 1,994
Site H: Retail (823) (3) 8,000 SF 4 1 9 10 213
Site H:  Parking Ramp (NA) 1,616 spaces -- -- -- -- --

Sub-Area 2 Subtotal 460 299 764 833 17,984 
Sub-Area 3

Site A: General Office (710) 13,000 SF 18 2 3 16 143
Site B: Apartment (220) 200 units 20 82 81 43 1,330

Sub-Area 3 Subtotal 38 84 84 59 1,473

Sub-Area 1,2, and 3 Total 636 402 874 1,017 20,569

Modal Reduction (1) (32) (20) (44) (51) (1,028)
Multi-Use Reduction (3) (32) (19) (65) (69) (1,568)
Total Year 2030 Trips 572 363 765 897 17,973

Total Year 2025 Trips from 2009 AUAR Update 775 526 749 867 --
Change from 2009 AUAR Update -203 -163 +16 +30 --

(1)  A five percent multi-modal reduction was applied to all land uses to account for other modes of travel (i.e. 
walking, biking, etc.) for year 2015 and year 2030 build conditions.

(2)  Assumes 50 percent office and 50 percent showroom (consistent with 2009 AUAR Study).
(3)  A 10 percent multi-use reduction was applied to the trips generated by the following land uses in Sub-Area 2: 

Outlet Mall/Retail (Site B, G, H), Hotel (Site C), and Apartment (Site D) under year 2030 build conditions.



Table 3 
Saturday Trip Generation Estimates

Land Use Type (ITE Code) Size
Saturday Midday Peak 

Hour Trips
In Out

Year 2015 Build
Sub-Area 2

Site B:  Outlet Mall (823) 420,000 SF 812 780
Site H:  Parking Ramp (NA) 1,616 spaces -- --

Modal Reduction (1) (41) (39)
Total Year 2015 Trips 771 741

Year 2030 Build
Sub-Area 1

Site A:  General Office (710) (2) 170,000 SF 19 16
Site B:  General Office (710) 16,000 SF 4 3

Sub-Area 1 Subtotal 23 19
Sub-Area 2

Site A:  Transit Station (90) (3) 214 spaces 18 18
Site B:  Outlet Mall (823) (4) 420,000 SF 812 780
Site C:  Hotel (310) (4) 160 rooms 65 51
Site D:  Apartment (220) (4) 150 units 42 36
Site E:  Townhouse (230) 59 units 15 13
Site F:  Senior Apartment (220) 150 units 42 36
Site G:  Retail (823) (4) 75,000 SF 145 139
Site H:  Retail (823) (4) 8,000 SF 15 15
Site H:  Parking Ramp (NA) 1,616 spaces -- --

Sub-Area 2 Subtotal 1,154 1,088 
Sub-Area 3

Site A:  General Office (710) 13,000 SF 3 2
Site B:  Apartment (220) 200 units 56 48

Sub-Area 3 Subtotal 59 50

Sub-Area 1,2, and 3 Total 1,236 1,157

Modal Reduction (1) (62) (58)
Multi-Use Reduction (4) (108) (102)
Total Year 2030 Trips 1,066 997

(1)  A five percent multi-modal reduction was applied to all land uses to account for other modes of 
travel (i.e. walking, biking, etc.) for year 2015 and year 2030 build conditions.

(2)  Assumes 50 percent office and 50 percent showroom (consistent with 2009 AUAR Study). 
(3)  Estimated based on a comparison between weekday and weekend bus service provided at the 

Cedar Grove Transit Station.  
(4)  A 10 percent multi-use reduction was applied to the trips generated by the following land uses 

in Sub-Area 2: Outlet Mall/Retail (Site B, G, H), Hotel (Site C), and Apartment (Site D) under 
year 2030 build conditions.
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Forecast Comparison 
The trip generation estimates for the proposed redevelopment for weekday conditions were 
compared to estimates documented in the previous Cedar Grove Redevelopment AUAR Traffic 
Analysis Update dated August 19, 2009. General changes in the proposed land uses for the 
AUAR area include an increase in retail uses in Sub-Area 2 due to the proposed outlet center; 
decrease in residential uses in Sub-Area 2 and relocation of the hotel and residential uses 
between Sub-Areas 2 and 3. With the proposed outlet center in place of residential uses, the trips 
estimated for the updated redevelopment plan have decreased during the a.m. peak hour and 
increased in the p.m. peak hour. However, for the redevelopment AUAR area as a whole (full 
build), trip generation estimates have decreased during the a.m. peak hour and remained 
consistent during the p.m. peak hour.

In the previous Cedar Grove Redevelopment AUAR Traffic Analysis Update dated August 19, 
2009, trip generation estimates were not calculated for weekend conditions. Trip generation 
estimates for the Saturday peak hour were calculated for the proposed redevelopment to 
determine traffic impacts associated with the outlet mall. The trip generation estimates for 
weekend conditions (Table 3) were compared to estimates for weekday conditions (Table 2). 
Approximately 300 additional trips would enter and 100 additional trips would exit the site 
during the Saturday peak hour, compared to weekday p.m. peak hour conditions. However, the 
total number of vehicles currently entering the TH 13/Silver Bell Road intersection during the 
Saturday peak hour is approximately 2,000 vehicles less than the weekday p.m. peak hour. At the 
intersection of Diffley Road/Nicols Road, approximately 500 fewer cars are entering the 
intersection during the weekday p.m. peak hour compared to the Saturday peak hour. Therefore, 
the intersection operations analysis for the weekday a.m. and p.m. peak hour will address all 
traffic impacts related to the proposed redevelopment, with the exception of access locations and 
internal roadways. 

YEAR 2015 BUILD CONDITIONS  
To determine if the existing roadway system can accommodate the year 2015 build traffic 
forecasts, an operations analysis was conducted for the weekday a.m. and p.m. peak hours and 
Saturday midday peak hour.  Results of the year 2015 build operations analysis shown in Table 4 
indicates that all study intersections are expected to continue to operate at an acceptable overall 
LOS D or better during the a.m., p.m. and Saturday midday peak hours with the existing 
geometric layout and optimized signal timing.  Minor queuing will continue to occur in the 
northbound left-turn lane at the TH 13/Silver Bell Road intersection, occasionally extending 
back to the Silver Bell Road/Cedar Grove Boulevard/Cedar Grove Parkway intersection 
(approximately five percent of the weekday a.m. and p.m. peak hours). Minor westbound queues 
are also expected at the Diffley Road/Nicols Road intersection, which extend approximately 500 
feet during the weekday a.m. peak hour (95th percentile). These queuing issues are considered 
relatively minor and do not warrant geometric improvements. It should be noted that with the 
optimized signal timing, the northbound left-turn and westbound right-turn movement level of 
service and delays previously discussed (LOS E and LOS C, respectively) will be relatively 
similar or slightly improved when compared to existing conditions.  If signal timing changes 
occur at the Silver Bell Road/Cedar Grove Boulevard/Cedar Grove Parkway intersection, it 
would be a logical time to eliminate the northbound permissive left-turn phase and implement 
either a flashing yellow arrow or protected only left-turn phase for continuity purposes. 
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Table 4 
Year 2015 Build Intersection Capacity Analysis 

Intersection Peak Hour Level of Service 
A.M. P.M. Saturday 

TH 13 and Silver Bell Rd  D D C 
Silver Bell Rd and Cedar Grove Blvd/Cedar Grove Pkwy C C C 
Silver Bell Rd and Blackhawk Rd (1) B B B 
Cedar Grove Pkwy and Rahn Rd (1) B B B 
Nicols Rd and Cedar Grove Pkwy (2) A/B A/B A/C 
TH 77 West Ramps and Diffley Rd B C B 
TH 77 East Ramps and Diffley Rd A A A 
Diffley Rd and Nicols Rd B B B 

(1) Indicates an unsignalized intersection with all-way stop control. 
(2) Indicates an unsignalized intersection with side-street stop control. Overall LOS is followed by the worst 

approach LOS. 

It should be noted that the access locations (i.e. driveways/internal roadways) for the proposed 
development were included in the operations analysis, but are not shown in Table 4.  All site 
access locations are expected to operate at an acceptable level of service with only minimal 
queuing. Additional discussion regarding the potential development access and turn lane 
recommendations at these locations are mentioned later in this memorandum.     

YEAR 2030 BUILD CONDITIONS  
To determine if the existing roadway system can accommodate the year 2030 build traffic 
forecasts, an operations analysis was conducted for the weekday a.m. and p.m. peak hours and 
Saturday midday peak hour.  Results of the year 2030 build operations analysis shown in Table 5 
indicates that all study intersections are expected to continue to operate at an acceptable overall 
LOS D or better during the a.m., p.m. and Saturday midday peak hours with the existing 
geometric layout and optimized signal timing.   

Table 5 
Year 2030 Build Intersection Capacity Analysis  

Intersection Peak Hour Level of Service 
A.M. P.M. Saturday 

TH 13 and Silver Bell Rd  D D D 
Silver Bell Rd and Cedar Grove Blvd/Cedar Grove Pkwy C C C 
Silver Bell Rd and Blackhawk Rd (1) B B B 
Cedar Grove Pkwy and Rahn Rd (1) B B C 
Nicols Rd and Cedar Grove Pkwy (2) A/B A/C A/C 
TH 77 West Ramps and Diffley Rd B C B 
TH 77 East Ramps and Diffley Rd A A A 
Diffley Rd and Nicols Rd C C B 

(1) Indicates an unsignalized intersection with all-way stop control. 
(2) Indicates an unsignalized intersection with side-street stop control. Overall LOS is followed by the worst 

approach LOS. 



Tim Plath, PE, PTOE July 16, 2012 
City of Eagan  Page 19 

Although all of the study intersections are expected to operate acceptably, several queuing issues 
that warrant mitigation will need to be addressed.  The following queuing issues were identified 
for year 2030 build conditions: 

TH 13 and Silver Bell Road 
During the weekday a.m. and p.m. peak hours, the northbound left-turn queue is expected 
to extend to the Silver Bell Road/Cedar Grove Boulevard/Cedar Grove Parkway 
intersection approximately five percent of the a.m. and p.m. peak hour. 
During the p.m. peak hour, the eastbound right-turn lane queue is expected to extend 
approximately one-quarter mile and the westbound through queue is expected extend 
approximately 850 feet. 

Silver Bell Road and Cedar Grove Boulevard/Cedar Grove Parkway 
During the a.m. peak hour, the westbound right-turn lane queue is expected to extend 
beyond the available storage approximately 10 percent of the time (existing storage is 
approximately 365 feet). 
During the p.m. peak hour, the southbound through lane queue is expected to extend into 
the TH 13/Silver Bell Road intersection approximately five percent of the p.m. peak hour. 

Diffley Road and Nicols Road 
During the a.m. peak hour, the westbound shared through/right-turn lane queue is 
expected to extend approximately 750 feet. 
The northbound shared though/left-turn lane queue is expected to extend beyond the 
available storage approximately five to 10 percent of the a.m. peak hour (existing storage 
is approximately 310 feet). 

It should be noted that all queue lengths identified represent the 95th percentile queues from the 
Synchro/SimTraffic software.  To address and/or minimize these queuing issues, the following 
improvements (also shown in Figure 8) are recommended:

TH 13 and Silver Bell Road 
Install an eastbound right-turn overlap phase. 
o If implementation of the eastbound right-turn overlap phase is not desired, 

construction of an additional eastbound right-turn lane (to provide dual right-turn 
lanes) or an extension of the existing right-turn lane should be considered.

Silver Bell Road and Cedar Grove Boulevard/Cedar Grove Parkway 
Extend the westbound right-turn lane to provide a minimum of 550 feet of storage. 
Extend the eastbound left-turn lane to provide a minimum of 300 feet of storage. 
Install an eastbound protected-permitted left-turn phase. 
o A detailed signal timing plan should be developed to determine if this phase should 

be implemented throughout the day or for specific time-of-day operations. 
Eliminate the northbound permissive left-turn phase and implement either a flashing 
yellow arrow or protected only left-turn phase.
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Diffley Road and Nicols Road 
Restripe the south approach of Nicols Road to include a northbound left-turn lane and a 
shared through/right-turn lane. 
Restripe the north approach of Nicols Road to include a southbound left-turn lane, 
through lane, and right-turn lane. The restriping results in only one northbound lane 
exiting the intersection on the north approach.
Install a northbound protected-permissive left-turn phase. 
o A detailed signal timing plan should be developed to determine if this phase should 

be implemented throughout the day or for specific time-of-day operations.    

An additional improvement that should be considered is at the Cedar Grove Parkway/Rahn Road 
intersection. Currently, this intersection is controlled by an all-way stop condition.  However, 
under year 2030 conditions the eastbound/westbound traffic volumes along Cedar Grove 
Parkway are expected to be significantly higher than the northbound and southbound traffic 
volumes along Rahn Road. These travel patterns indicate a different traffic control (i.e. side-
street stop) may provide more efficient traffic flow through the intersection and minimize 
unnecessary vehicle stops. With all-way stop control, the Cedar Grove Parkway/Rahn Road 
intersection operates at an overall acceptable LOS C during the Saturday midday peak hour, 
which represents the busiest peak hour analyzed. If the traffic control was changed to side-street 
stop control (i.e. eastbound/westbound free movements) the intersection would operate at  
LOS A/D. Therefore, as development occurs, the City should monitor this intersection to 
determine if this traffic control modification or another (i.e. roundabout) is warranted.

SITE ACCESS REVIEW 
The site plan for the proposed redevelopment, shown in Figure 4, indicates several access points 
surrounding the site. Approximately four access points are proposed along Cedar Grove 
Parkway, two along Cedar Grove Boulevard, and one along Nicols Road (north of Cedar Grove 
Parkway). Since the proposed site plan does not indicate any specific turn lanes and traffic 
controls, the year 2030 operations analysis was reviewed to provide general recommendations to 
improve internal operations, circulation, and pedestrian/bicycle access. The following site plan 
improvements (also shown in Figure 9) are offered for consideration: 

Construct and/or stripe left-turn lanes at all access locations along Cedar Grove Parkway. 
o  This may require modification of the existing median along Cedar Grove Parkway. 
Construct a westbound left-turn lane and a northbound right-turn lane at the northeast site 
access along Cedar Grove Boulevard. 
Consider closing the access to the first parking aisle to limit conflicts for entering/exiting 
vehicles at the northeast site access. 
Construct a southbound right-turn lane at the two access locations along Cedar Grove 
Parkway that provide direct connections to the parking ramp. 
Align the southeast parking ramp access directly across from the existing Cedar Grove 
Trail to create a four-legged intersection. 
Provide all-way stop control at the two internal four-legged intersections. 
o All other internal intersections/access locations should have side-street stop control.
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SUMMARY AND CONCLUSIONS 
This traffic study has been completed for the Cedar Grove redevelopment area as an update to 
the Cedar Grove Redevelopment AUAR Traffic Analysis Update dated August 19, 2009. Based 
on the analysis, the following conclusions and recommendations are offered for your 
consideration:

Existing Operations Analysis  
The existing operations analysis results indicate that all study intersections are currently 
operating at an acceptable overall LOS C or better during the a.m., p.m., and Saturday 
midday peak hours, with existing traffic controls and geometric layout.  These results are 
consistent with those reported in the 2009 AUAR traffic analysis update.
Minor northbound left-turn queues develop at the TH 13/Silver Bell Road intersection during 
the a.m. peak hour, which extend into the Silver Bell Road/Cedar Grove Boulevard/Cedar 
Grove Parkway intersection approximately five percent of the a.m. peak hour. These queues 
impact the heavy westbound right-turn movement from Silver Bell Road but do not currently 
require mitigation.  

Proposed Redevelopment 
The Cedar Grove redevelopment AUAR area, located northwest and southeast of TH 13, is 
split into three sub-areas. Sub-Area 1 is located northwest of TH 13; Sub-Area 2 is located 
southeast of TH 13 and west of Rahn Road; and Sub-Area 3 is located southeast of TH 13 
and east of Rahn Road. The proposed redevelopment, located in Sub-Area 2, consists of a 
420,000 square foot outlet mall with a 1,616 space parking ramp planned for construction in 
2014. Other proposed redevelopment planned for post 2014 includes office-type land uses for 
Sub-Area 1; and retail, office, hotel and residential land uses, and a transit station for Sub-
Areas 2 and 3. 

Traffic Forecasts 
Traffic forecasts for build conditions were developed for year 2015 (one year after opening) 
and year 2030. Based on existing area growth patterns and data from the Dakota County 
Travel Demand Model, an annual growth rate of one-percent was applied to the existing peak 
hour volumes to develop year 2015 background traffic forecasts.  From year 2015 to 2030, a 
one-half-percent annual growth rate was assumed. 
Trip generation estimates for the a.m., p.m., and Saturday peak hours were calculated for the 
proposed redevelopment using the ITE Trip Generation Handbook, 8th Edition. A five 
percent multi-modal reduction for pedestrian, bicycle and transit trips made within the site 
was applied to the AUAR area to account for its overall plan as a transit-oriented 
redevelopment. A 10 percent multi-use reduction was also applied to the appropriate land 
uses in Sub-Area 2 for year 2030 conditions. 
o Results of the trip generation estimate indicate that under year 2015 build conditions, the 

proposed development will generate 267 a.m. peak hour trips, 913 p.m. peak hour trips, 
1,512 Saturday midday peak hour trips, and 10,610 daily trips. 

o Results of the trip generation estimate indicate that under year 2030 build conditions, the 
AUAR area will generate 935 a.m. peak hour trips, 1,662 p.m. peak hour trips, 2,063 
Saturday midday peak hour trips, and 17,973 daily trips. 
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Year 2015 Build Conditions 
Year 2015 build operations analysis indicates that all of the study intersections are expected 
to continue to operate at an acceptable overall LOS D or better during the a.m., p.m. and 
Saturday midday peak hours with existing geometrics layout and optimized signal timing. 
Minor queuing will continue to occur in the northbound left-turn lane at the TH 13/Silver 
Bell Road intersection, occasionally extending back to the Silver Bell Road/Cedar Grove 
Boulevard/Cedar Grove Parkway intersection (approximately five percent of the a.m. and 
p.m. peak hours). Minor westbound queues are also expected at the Diffley Road/Nicols 
Road intersection, which extend approximately 500 feet during the a.m. peak hour.  These 
queuing issues are considered relatively minor and do not warrant geometric improvements. 

Year 2030 Build Conditions 
Results of the year 2030 build operations analysis indicates that all study intersections are 
expected to continue to operate at an acceptable overall LOS D or better during the a.m., p.m. 
and Saturday midday peak hours with the existing geometric layout and optimized signal 
timing. However, significant queuing is expected to occur in multiple locations that require 
mitigation. 

To address and/or minimize the queuing issues identified, the following improvements are 
recommended: 

TH 13 and Silver Bell Road 
o Install an eastbound right-turn overlap phase. 

Silver Bell Road and Cedar Grove Boulevard/Cedar Grove Parkway 
o Extend the westbound right-turn lane to provide a minimum of 550 feet of storage. 
o Extend the eastbound left-turn lane to provide a minimum of 300 feet of storage. 
o Install an eastbound protected-permitted left-turn phase. 
o Install either a northbound left-turn flashing yellow arrow or protected only left-turn 

phase.

Diffley Road and Nicols Road 
o Restripe the south approach of Nicols Road to include a northbound left-turn lane and a 

shared through/right-turn lane. 
o Restripe the north approach of Nicols Road to include a southbound left-turn lane, 

through lane, and right-turn lane. The restriping results in only one northbound lane 
exiting the intersection on the north approach.

o Install a northbound protected-permissive left-turn phase. 

Consider changing the traffic control at the Cedar Grove Parkway/Rahn Road intersection to 
side-street stop control (eastbound/westbound free movements) or a roundabout. 

Site Access Review
General recommendations to improve internal operations, circulation, and pedestrian access 
are discussed in the Site Access Review section of this document and are shown in Figure 9. 
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