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INTRODUCTION	
	
This	report	is	a	compilation	of	the	work	of	four	undergraduate	student	teams	
enrolled	in	CEGE	CE3201:	Introduction	to	Transportation	Engineering,	taught	by	
Dr.	David	Levinson	during	fall	semester	2015	at	the	University	of	Minnesota.	The	
students	were	engaged	through	the	Resilient	Communities	Project	(RCP)	to	work	
on	a	Safe	Routes	to	School	Project	for	the	City	of	Chaska,	in	conjunction	with	the		
RCP–Carver	County	Partnership	during	the	2015–2016	academic	year.		
	
The	project	focused	on	the	Chaska	Community	Center	complex	on	the	northeast	
corner	of	the	intersection	of	State	Highway	41	and	CSAH	10.	The	complex	is	the	
location	of	the	Chaska	Community	Center,	Chaska	Elementary	School,	Chaska	
Middle	School	West,	and	Chaska	Middle	School	East.	A	study	of	non-motorized	
facilities	along	County	roads	completed	in	2011	identified	a	number	of	potential	
concerns	within	a	two-mile	radius	of	this	site,	including	numerous	
pedestrian/bicycle	crashes	along	CSAH	10,	high	traffic	volumes	and	speeds	at	the	
intersection,	and	gaps	in	the	sidewalk	and	trail	network	along	CSAH	10.	Onsite,	
the	combination	of	three	school	facilities	and	the	Community	Center	results	in	
circulation	challenges	for	vehicles	and	pedestrians,	particularly	during	morning	
and	afternoon	pick-up/drop-off	times.		
	
Student	teams	were	asked	to	evaluate	the	Chaska	Community	Center	and	School	
District	112	middle	and	elementary	school	complex	located	at	Highway	41	and	
Engler	Boulevard	to	recommend	improvements	that	would	enhance	bike	and	
pedestrian	access	to	the	area	and	circulation	within	the	complex.	
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Introduction

This project involves Safe Routes to School for the Chaska Community Center and School Complex. 
There have been concerns about the safety surrounding the area and the following is an outline of those 
problems including proposed solutions to these problems. Figure 1 shows the node setup of this project in 
which an analysis was completed for nodes 1-5, and 7-9. This project is organized such that each node has 
an introduction of current conditions, a methodology of the data, a result of this data, and proposed 
changes. 

Figure 1: Chaska school site with labeled nodes. 

Node 1

Introduction:

Node 1 is the intersection of State Highway 41, also known as Chestnut Street, and State Highway 10, 
also known as Engler Boulevard in Chaska Minnesota. These two highways make up the western and 
southern borders of the Chaska Elementary and Middle school complex.  Because of this, heavy traffic is 
observed through the signalized intersection of highway 41 and Engler during the morning when school is 
beginning, and again in the afternoon when school is released. Because these highways are so busy during 
the peak hour in which young kids could potentially be walking around, the safety of these young kids is 
an important aspect to consider when looking at the redesign of this intersection. 
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CLV Analysis:
This node 1 was analyzed in terms of the Critical Lane Volume, which will be referred to as CLV 
throughout this analysis. First, this intersection needed to be classified in terms of how many lanes are 
coming into the intersection from each direction, as well as taking note of whether or not the left turn 
lane and the through lane are separate from one another. For this particular node, the road running 
Northbound has two through lanes and 1 left lane in which the left turn lane is a separate entity. The 
other three directions, East bound, West bound, and Southbound, all consist of one through lane and one 
left turning lane that are separate from one another. The left and through lanes are the only lanes of 
interest for the CLV method because of the fact that the cars that occupy these lanes are all attempting to 
occupy the same exact spot within the intersection, but can not do that at the exact same time. So, the 
CLV is a measurement of how many cars can pass through an intersection in an hour, given that no two 
cars can occupy the same place at the same time. The following equations were used to find the CLV for 
each lane coming into the intersection (Huang, 2009). 

𝐶𝐿𝑉𝑁𝐵 =  
𝑇ℎ𝑟𝑢𝑁𝐵

2
+ 𝐿𝑒𝑓𝑡𝑆𝐵

𝐶𝐿𝑉𝑆𝐵 =  𝑇ℎ𝑟𝑢𝑆𝐵 + 𝐿𝑒𝑓𝑡𝑁𝐵 

𝐶𝐿𝑉𝐸𝐵 =  𝑇ℎ𝑟𝑢𝐸𝐵 + 𝐿𝑒𝑓𝑡𝑊𝐵 

𝐶𝐿𝑉𝑊𝐵 =  𝑇ℎ𝑟𝑢𝑊𝐵 + 𝐿𝑒𝑓𝑡𝐸𝐵 

Results:

The results of this CLV analysis for node 1 can be seen in Table 4 of Appendix A. The values seen in 
Table 4 show the total maximum amount of cars to pass through the intersection during the morning hour 
between 7am and 8am, as that is when children are arriving to the school complex, and the evening hour 
between 2:30 pm and 3:30 pm, as this is when children are leaving the school complex. 

Figure 2: Level of Service, LOS, for CLV analysis (Huang, 2009) 

As seen in Table 4. Node 1 has a CLV total value of 966 vehicles/hour for the morning rush hour, which 
gives it a level of service to be a B, according to Figure 2. Likewise, the evening rush hour, with a CLV 
total value of 1,039 vehicles/hour gives a level of service of a B (Huang, 2009). A level of service B 
corresponds to a situation in which a relative free flow is achieved. This means that the intersection is not 
overly busy to the point where it becomes stop and go traffic, but it also is not completely at free flow, but 
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there are no major queuing concerns. Typically, traffic engineers aim to achieve a LOS of a C for each 
intersection (“Wikipedia,” 2015). 

Since the safety of pedestrian traffic is also being analyzed for the Safe Routes to School project, the 
number of pedestrians crossing this intersection was also counted, and can be seen in Table 3 of Appendix 
A. For Node 1, 9 total pedestrians can be seen to cross this intersection in the morning rush hour, with 8
crossing in the evening. Assuming all of these pedestrian crossings are students walking to and from
school, a result of 0.44% of the student body that attend a school on this Chaska school complex was
found to actually walk to school in the morning. The evening percentage of walkers from school drops
slightly to 0.40% of the student body. Meanwhile, the total percentage of the student body that rides a
school bus to and from school is about 94.27%. These numbers of walkers to and from school is predicted
to be so small because the perception by the citizens of Chaska is that walking to this particular school
complex is unsafe for young students. Because of this, several ideas to enhance the safety of pedestrians
will be proposed for each major intersection.

Proposed Changes:

The first idea to make this intersection safer for pedestrians was to decrease the amount of lanes that each 
incoming direction has. This would decrease the distance over which pedestrians have to travel with the 
risk of cars moving towards them ultimately making this intersection easier to navigate for young 
walkers. However, CLV was again analyzed for this decrease in lanes for each incoming lane. With this 
decrease, most left turn lanes needed to be integrated with the through lane such that the through lane and 
the left turn lane now became one lane. Because of this, the total CLV values for this intersection 
increased greatly and ultimately led to LOS that is significantly worse for drivers. This analysis can be 
seen below in Table 1. 

Node 1 CLV: Current CLV: Reduce Lanes

Morning Evening Morning Evening

NB 513.5 368.5 623.5 523.5

SB 549 823 610 888

EB 417 163 610 240

WB 349 216 411 268

Total 966 1039 1233.5 1156

LOS B B D C

Table 1: Results of CLV analysis of Node 1 

The proposition of reducing the lanes reduces the LOS to a D in the morning hour and a C in the 
afternoon hour. This is significantly worse than the current situation and would cause some major queues 
to form, especially in the morning rush hour. Because of this, this solution does not seem to be of the 
greatest benefit for both drivers and pedestrians. 

The next step for a solution that will make this intersection safer for the students while not compromising 
the level of service of the intersection for drivers is to alter the overall design of the intersection itself. 
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The first change that will affect the safety of this node is to reduce the speed limit for the North and South 
bound segments of Highway 41. This will be further discussed in the analysis of Node 8. But, for this 
intersection, it should help improve the safety of pedestrians attempting to cross this busy highway. 

As far as the redesign of the traffic signal itself, several things could be implemented to make this 
intersection safer for both drivers and walkers alike. First, a protected left turn could be implemented 
where left turns are only allowed when the signal shows a green left turn arrow. This is helpful for drivers 
in that they do not have to worry about yielding to oncoming traffic, which can get tricky in multilane 
intersections. Maybe more importantly, it allows safe passage for walkers who are attempting to cross the 
roadway where the left turn lane is also attempting to go. Also, the signals could be upgraded to include a 
countdown timer for pedestrians which helps walkers know just how much time they have to cross the 
intersection before cars will again be allowed to flow through those lanes. This could especially be 
helpful for young students in the middle school range because it gives an exact time period for them to 
follow to ensure that they safely cross the intersection in the given time. It is also possible to make the 
signals allow a short head start for pedestrians to start walking before changing the light to green and 
allowing cars to travel. This will slightly reduce green time for the drivers, but it will allow a small 
advantage to the pedestrians attempting to cross the roadway (Dovey, 2014). 

Along with these changes to the signal at this node, several physical changes can be made to the design of 
the sidewalk system as well as the intersection itself to help increase pedestrian safety. First, a raised 
intersection could be implement in which the entire middle of the intersection, from all four incoming 
lanes will be slightly raised to introduce a type of speed bump to the area. This is slightly inconvenient for 
drivers who approach the intersection at free flow speed, but with the reduced speed limit being proposed, 
this should not become too large of a problem for drivers, but would give an extra security blanket for 
pedestrians, as it would force drivers to slow for the intersection. An example of such an intersection can 
be seen below in Figure 3. 

Figure 3: Image of an example of a raised intersection 

Another option to increase the safety of pedestrian crossing Node 1 in terms of the physical properties of 
the intersection is to make the corner sidewalks a sharp corner instead of a rounded one, please see Figure 
4 for an example of this case. Currently, the intersection has rounded right turns to allow drivers to make 
a wider right turn. However, this also allows drivers to make that right turn at a higher speed. If a sharp 
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corner were to be introduced, it would force drivers to slow down considerably to be able to make a sharp 
90-degree right turn. This type of corner would also shorten the distance between corners that pedestrians 
need to walk which is safer for the walkers. Another simple fix would be to replace the zebra crosswalks 
with a wider crosswalk lane for pedestrians to use while also including a painted stripe before the 
crosswalk at which cars are required to stop (Dovey, 2014). As an extra safety precaution, a safety traffic 
guard can be implemented to this intersection for the morning and afternoon hours when children will 
mostly be present. Finally, the introduction of streetlights regularly placed along the entire pathway from 
the school complex throughout the neighborhoods in the area would also help the perception of safety for 
pedestrians. 

Figure 4: Rounded right turn (left) versus a 90-degree right turn (right) 

With the implementation of these improvements to the intersection of Highway 41 and Engler Boulevard, 
the safety of students attempting to walk to and from the Chaska School complex would be greatly 
improved. With these extra precautions added to this area with minimal inconveniences being added for 
drivers, the percentage of students walking to school in both the morning and evening hours will 
hopefully increase greatly such that the amount of student needing to be bussed into school every day will 
decrease significantly. 

Another way to increase pedestrian safety at this intersection would be to decrease the pedestrian crossing 
time by altering other physical aspects of the intersection. An idea of a pedestrian refuge seems like a 
logical and feasible option here. It was concluded after carefully looking on google maps, that there 
would be space for a right turn median (also known as a pork chop island) at the eastbound and 
westbound approaches of the intersection.  Pork chop islands are triangular islands that are placed 
adjacent to free right turn lanes, shown in Figure 5. This would allow pedestrians to cross the now 
separated right lane before crossing the through and left lanes of this intersection. Thus breaking up the 
pedestrian’s trip across the intersection, allowing the pedestrian to focus on crossing each direction of 
traffic separately, which in turn would increase safety factor.  This is an idea that could be fully explored 
given proper time and budget.  
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Figure 5: A pork chop island. 

Further, supplemental analysis of this intersection could be done by doing a traffic signal analysis of the 
four-way intersection. It was concluded that the cost and time of doing such an analysis was not worth the 
benefit. It is felt that a good understanding of the intersection has been gained through the CLV analysis. 
However, a thorough signal timing analysis could be conducted for further study on the intersection, 
providing time and budget permits.  

Node 2

Introduction:

Node 2 is the intersection of Engler Boulevard and Crest Drive. Engler Boulevard is also known as State 
Highway 10 and runs east and west, while Crest drive runs north into the school complex, and south into 
a residential area. This intersection sees a lot more traffic running east and west bound because of this 
highway as compared to the smaller residential roadway that is Crest Drive. It is also important to note 
that at this intersection, traffic going east and west do not stop, but the traffic going north or south bound 
through this intersection both have stop signs. Again, the CLV was calculated for this intersection during 
the time periods of 7-8 am and 2:30 – 3:30 pm, which are the peak hours in which students will be 
traveling to and from the Chaska school complex. 

CLV Analysis:

For this CLV analysis, the roadways running to this intersection was categorized based on how many 
lanes are present. For this particular node, both the north and southbound roadways consisted of just one 
lane in which the left turn lane and the through lane are the same. On the other hand, the east and west 
bound lanes through this intersection contain one through lane and one left turn lane that are separate 
from one another. The following equations were used to find the CLV for each lane coming into the 
intersection (Huang, 2009). 

𝐶𝐿𝑉𝑆𝐵 =  𝑇ℎ𝑟𝑢𝑆𝐵 + 𝐿𝑒𝑓𝑡𝑁𝐵 + 𝐿𝑒𝑓𝑡𝑆𝐵 

𝐶𝐿𝑉𝑁𝐵 =  𝑇ℎ𝑟𝑢𝑁𝐵 + 𝐿𝑒𝑓𝑡𝑁𝐵 + 𝐿𝑒𝑓𝑡𝑆𝐵 
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𝐶𝐿𝑉𝐸𝐵 =  𝑇ℎ𝑟𝑢𝐸𝐵 + 𝐿𝑒𝑓𝑡𝑊𝐵 

𝐶𝐿𝑉𝑊𝐵 =  𝑇ℎ𝑟𝑢𝑊𝐵 + 𝐿𝑒𝑓𝑡𝐸𝐵 

Results:

The results of this CLV analysis for node 2 can be seen in Table 4 of Appendix A. As these results show, 
the number of vehicles at this intersection during the two chosen peak hours, are significantly lower than 
that of Node 1. However, this is because the northbound and southbound roadways are not a major 
highway like that of the eastbound and westbound roadways. This is why there is a simple stop sign on 
Crest Drive while allowing for free flow traffic on Highway 10. 

When it is compared to the chart in Figure 2, this node clearly has a Level of Service of an A, which 
shows free flow traffic. This may be accurate for the traffic on Engler Boulevard, but it is not quite 
complete for the traffic on Crest drive. This is because this intersection is not a signalized intersection, 
nor does it have a four-way stop at it, which means that these CLV numbers cannot be accurately 
compared to the Level of Service chart as Node 1 was. So, these CLV numbers to show that there should 
be no queuing or delays in traffic on Engler Boulevard at this intersection unless there is spillover from 
Node 1. This also does not seem very probable as it was just discussed that the results of Node 1 show 
little to no queuing or delay. For Crest Drive that comes into Node 2, a different approach to traffic 
analysis needed to be taken. For this, the data for traffic on this roadway was investigated over 15-minute 
intervals to see just how much traffic is attempting to use that intersection from the north and southbound 
directions. This data can be found in Table 2. 

Location: Crest Drive (at Node 1) 

North bound (NB) Peak Hour Left Turn Through Traffic Pedestrians

7:00 A.M. 2 0 0 

7:15 A.M. 4 0 1 

7:30 A.M. 0 0 0 

7:45 A.M. 9 0 0 

Total: 15 0 1

South bound (SB) Peak Hour Left Turn Through Traffic Pedestrians

7:00 A.M. 3 0 0 

7:15 A.M. 8 0 1 

7:30 A.M. 1 0 0 

7:45 A.M. 6 0 0 

Total: 18 0 1
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Location: Crest Drive (at Node 1) 

North bound (NB) Peak Hour Left Turn Through Traffic Pedestrians

2:30 P.M. 1 0 0 

2:45 P.M. 3 0 0 

3:00 P.M. 2 0 0 

3:15 P.M. 1 0 0 

Total: 7 0 0

South bound (SB) Peak Hour Left Turn Through Traffic Pedestrians

2:30 P.M. 11 0 0 

2:45 P.M. 5 0 1 

3:00 P.M. 5 0 3 

3:15 P.M. 1 0 1 

Total: 22 0 5

Table 2: Raw data of traffic flows for Crest Drive in Node 2 

From this data several conclusions can be made. First is that there is no traffic attempting to go directly 
through this intersection. This simply shows that in the morning, there are no residents coming from south 
Crest Drive that are destined for the school complex. It also shows that there are no drivers returning to 
the neighborhood on south Crest Drive. In fact, it just shows that Node 2 is only used for traffic move 
between Engler Boulevard and the school complex. Also, it can be seen that the number of left turns taken 
off of Crest drive and onto Engler Boulevard are fairly small numbers as well. The largest number of left 
turns in the fifteen minute intervals can be observed to be 11 left turn attempts in 15 minutes in the 
afternoon hour headed southbound. Because these numbers are very low, the probability that queuing will 
occur is minimal here. Because of this, the overall layout of the intersection itself should not need any 
changes. However, there are several things to be done to this intersection to help increase the safety level 
of this particular intersection. 

Proposed Changes:

Because this intersection is near a school complex, the speed limits should ideally be lowered to around 
30 miles per hour. This should help improve the safety of all pedestrians in the area. From the data in 
Table 2, it can be seen that there are very few pedestrians attempting to cross this intersection, which 
could be a direct effect of Engler Boulevard being a through way at this intersection. However, because 
the nodes on either side of this Node 2 both four way stops, it seems most efficient for both cars and 
pedestrians to use the crossing areas at Node 1 and Node 3, which means that the proposed changes to this 
intersection are minimal. Like Node 1, streetlights should be added to all sidewalk areas at set intervals 
such that the entire walkway is lit up when it is dark out, an example of this is shown in Figure 6. Also, 
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because pedestrians crossing Engler Boulevard will be deferred to Node 1 or Node 3, an entire sidewalk 
should be installed on the southern border of Engler Boulevard between Node 2 and Node 3. This will 
add a convenient walkway for residents coming from south Crest Drive to be able to access the crossway 
at Node 3. 

Figure 6: Example of street lamps placed for sidewalk safety 

Crest Drive also runs through the interior of the Chaska school complex right past the Middle School 
West building. Currently, this roadway splits off into two areas; the first goes to a parking lot, while the 
other option runs right up next to the building where it is a common place for parents to drop students off 
at. These two split options meet up again near the end of the parking lot where the road then runs parallel 
to Highway 41 until it meets again with other internal roadways at Node 9. With this internal roadway 
being split and very few signs directing traffic, drivers can get confused about the right-of-way rules for 
this particular area. Because of this, there are a few proposed changes that could help make this a safer 
place to drive and for pedestrians to walk. 

The first change that should be made is to make one parking lot with only two entrances to it; one that 
exits the parking lot on the eastern side, and one that exits the parking lot at the North Western corner. 
Not much traffic leaves this area at once so only two exits should be enough to handle the traffic flow 
while at the same time should help reduce the confusion experienced for traffic on the interior Crest 
Drive. Besides the change to the parking lot, Crest Drive will be turned into a two way street with drop 
off lanes on either side of it where parents can temporarily pull to the side, park, and allow their child to 
safely exit the vehicle. This area would be located at the front of the Middle School West building such 
that the drop off sites are very close to the front doors for students to walk to. Ideally, this drop off 
location would be separated from the parking lot by some median that traffic cannot cross over and also 
would provide a safe zone for anyone who is attempting to walk from the parking lot to the school 
building. Between this median and the sidewalk near the school building, a crosswalk will be placed to 
safely transfer pedestrians from their cars to the school. This system will hopefully allow for less 
confusion on the right of way scenarios between several drivers but also between drivers and 
pedestrians. 
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Node 3

Introduction

Node 3 is located at the intersection of Engler Blvd (CSAH 10) & Park Ridge Dr. Students within the 
appropriate walking area have difficulty safely walking or biking to school because there are a lack of 
safe marked crosswalks, appropriate speed limit signing, and sidewalks to the east of intersection across 
the freeway Engler Blvd, see Figures 7, 8 and 9 below.  

Safe route to school (SRTS) programs encourage and enable more children to safely walk and bike to 
school. An onsite assessment was conducted to understand critical conflict points and apply the “three 
Es” of Safe Route to School (engineering, education, enforcement) to make recommendations for 
improvements that the school district, City Chaska, and Carver County could implement. In order to 
implement the three E’s of SRTS, critical lane volume (CLV) was calculated for the intersections at two 
different peak hours: 7 to 8 AM and 2:30 to 3:30 PM. The results are included in the Appendix. 

Figure 7: Lack of clear crosswalk across Park Ridge Drive at Node 3. 

Figure 8: Lack of appropriate speed limit sign ahead of intersection along Engler Blvd. 

Figure 9: Lack of extended sidewalk on Engler Boulevard.
16



CLV Analysis:

Using the data provided by the project team, CLV of the intersections were calculated to determine LOS. 
The single through lane volume and opposing left turning lane volume were calculated in the East-West 
and North-South approaches. The two highest CLV were added and the level of service was evaluated. 
Engler Boulevard has separate left turn and thus CLV is calculated by adding thru and opposing left turn 
lane volumes. The resulting CLV value from 7am to 8 am was found to be 453. Thus when referring to 
the LOS table it can be seen that there are a level of service of A. This was repeated for the peak hour 
from 2:30 to 3:30 pm and the corresponding results can be in Table 4 of Appendix A.  

Results: 

As it can be seen in Table 4, CLV values are small and their level of service is A, which is good 
performance. Even though this intersection does not require major infrastructure change, there are still 
few engineering and enforcement changes should be made. 

Proposed Changes:

The infrastructure improvements recommended for node 3 intersection include the following. Crosswalks 
should be expanded and painted on both roads to provide a safe area for pedestrians and bicyclists to 
safely enter and exit the school zone. Another, improvement could be to install appropriate speed limit 
ahead of the  intersection so that the drivers slow down, thus helping to improve the safety of pedestrians 
and bicyclists. The speed limit device could be a radar speed limit sign pole that only requires vehicles to 
slow down during the peak hours. Also, existing sidewalks should be extended on Engler Boulevard to 
provide a safe area for students to walk and bike to school. 

Node 4

Introduction

Node 4 is located at the intersection of Park Ridge Dr & South School Access. Node 4 has lack of 
crosswalk on both roads; As a result it becomes risky and discourage students to walk or bike. Even 
though there are already sidewalks installed, they are narrow to share for pedestrian bicyclists. Lack of 
stop sign on the EB-WB traffic movement also discourages students from walking or biking, shown in 
Figure 10, 11, 12 below. 

Figure 10: Lack of marked crosswalk on Park Ridge Dr. & South School Access 
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Figure 11: Narrow sidewalk on Park Ridge Drive 

Figure 12: Lack of stop sign on Park Ridge Drive 

CLV Analysis and Results:

CLV of node 4 was calculated using the same method as for node 3 except that node 4 intersection does 
not have separate left turn. Thus, CLV was calculated by adding thru, left turn and opposing left turn lane 
volume. The breakdown of data can be seen in Table 4 of Appendix A. Similarly to node 3, CLVs of node 
4 are also small, thus node 4 has an A level of service. 

Proposed Changes:

There are still some changes need to be done to increase the number of students walking and bicycling to 
school. It is proposed that school buses will exit through node 4 after dismissal. This will decrease the 
LOS of the intersection. To increase the performance of the intersection and decrease the delay the buses 
and parents would encounter, node 4 would only be open for buses and drivers would be forced take a 
detour Ridge Lane during the dismissal hour. Parents would be informed by email, Figure 13.  

The infrastructure improvements recommended for node 3 intersection include the following. Implement 
crosswalks on both roads to provide a safe area for pedestrians and bicyclists to safely enter and exit the 
school zone. Another improvement could be to expand the existing sidewalk in order to increase the 
number of students walking and bicycling. Also, a stop sign could be installed on Park Ridge Drive in 
order to improve pedestrian safety. 
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Figure 13: Enforcement for drivers to take a detour to avoid sharing intersection node 4 with buses. 

Nodes 5 and 7

Introduction:

Currently, the intersection closest to the neighborhood and community center, Park Ridge Drive and the 
school’s private road (node 7), has no sidewalks leading to the schools. There is no safe way for children 
to walk or bike to school without a path. These students in the northeast neighborhood are closest to the 
schools and should feel safe enough to walk and bike to school that is as close as 0.1 miles to 0.5 miles 
away (Google Maps, 2015). This node receives traffic from the neighborhood, the schools, and the 
community center. With cars going so many directions, the children need to have a safe way to walk and 
bike to school. The picture below, Figure 14, shows the road leaving the northeast neighborhood, with the 
community center to the left and Chaska Middle School East to the right. This shows that there are no 
sidewalks leaving the neighborhood for pedestrians and bikers. 

Figure 14: View of Park Ridge Drive leaving the northeast neighborhood with the middle school east to 
the right; shows that there are no sidewalks in the area 

The intersection leaving the community center and entering the Chaska Middle School East’s parking lot 
(node 5) currently has minimal sidewalks. There is a cross walk and a sidewalk that crosses Park Ridge 
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Drive for people who wish to travel between the community center and the school. This intersection is a 
two way stop so that vehicles traveling on Park Ridge Drive can travel without stopping. 

CLV Analysis:

While visiting the site once proved useful, this project heavily relied on Google Maps to view the site at 
any time. Google maps was primarily used to look at the number of lanes for CLV analysis and to plan 
for the improvements of the site. 

In order to look at the traffic at specified intersections, the critical lane volume (CLV) method was used. 
We analyzed CLV for the hours 7-8 AM and 2:30-3:30 PM because that is when the children are arriving 
and departing from school. Node 5 and 7 both are four-way intersections with 1 lane in each direction and 
no separate left-turn lanes. 

Results:

After executing the CLV method, it was found that at node 5 the critical lane volume was 219 in the 
morning and 130 in the afternoon. For node 7, the critical lane volume was 71 in the morning and 30 in 
the afternoon. These results are labeled as a level of service (LOS) of “A.” This is the lowest level of 
service and means that there is a low volume of vehicles at these times. This is not too surprising because 
the traffic during these hours are primarily school traffic. 

It should be noted that we analyzed the volume of pedestrians at both of these nodes and in the morning 
and afternoon there were only 2 pedestrians total at only node 7. This clearly shows the lack of 
pedestrians that feel safe to walk to school. 

Proposed Changes:

Although vehicle traffic may not be a problem in this area, the lack of pedestrians and bikers is. In order 
to encourage children to walk and bike to school, there needs to be changes made to the site. To start, 
sidewalks should be implemented in the area that exits the northeast neighborhood and continue through 
the site. In addition to this sidewalk addition, there should be a pedestrian crossing so that children can 
cross to arrive at Chaska Middle School East. The following picture, Figure 15, shows these changes: 
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Figure 15: Proposed changes for the area surrounding Chaska Middle School East shows an increase in 
sidewalks and pedestrian crossings. 

The black lines are where the proposed sidewalks would be placed while the red lines are where the 
pedestrian crossings would be. These pedestrians crossings would be a standard crossing with signs 
posted to warn drivers to yield to pedestrians. If the northeast neighborhood wants to expand the sidewalk 
within in the neighborhood along Park Ridge Drive, that would be an option for another project. These 
sidewalks would allow children to walk or bike to any of the schools at a relatively low price. 

Node 8

Introduction:

Node 8 is the intersection of State Highway 41, North Chestnut Street, and the school’s private road in 
Chaska Minnesota. This intersection runs along the western border of the Chaska school complex. 
Because of this, most of the traffic at this site is through traffic, with an increase of left turns during 
school hours. Because this is a busy intersection during school hours, there are various potential changes 
that could be made to this intersection in order to increase pedestrian accessibility and make it a safe 
alternative for pedestrian travel.  

CLV Analysis:

In order to conduct the CLV analysis for this node, we looked at Google Maps in order to determine that 
this is T intersection where there is traffic running north and south each with two through lanes, and one 
separate left lane, and one lane for westbound traffic where there is only one lane for through and left 
traffic. We used the given data and did two separate analyses based on two separate peak hours from 7-8 
AM and 2:30-3:30 PM because that is when children are arriving and leaving school.  
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Results:

After solving for the CLV, it was found that the critical lane volume was 755 from 7 to 8 AM and 529 
from 2:30 to 3:30 PM. These results give us a level of service (LOS) of “A”, which is the lowest level of 
service. This means that there is a low volume of vehicles at these times. These values were found using 
the critical lane calculations seen above, as well as the values in Table 4. 

We also looked at pedestrian traffic in this node at the peak times as well. The number of pedestrians that 
used this crosswalk can be seen in Table 3 of Appendix A. At this intersection, it was recorded that one 
pedestrian crossed in the morning, and two crossed in the evening. This clearly shows that the 
overwhelming consensus is that people do not feel safe walking to school. 

Proposed Changes:

At this intersection there are a few issues with vehicle traffic as well as pedestrian traffic. In terms of 
vehicle traffic, there is a lot of movement constantly going through this intersection, most of which is 
through traffic. Despite this, there is still left turn movement. One concern here is the number of crashes 
that occur here. One possibility to prevent this would be to implement a raised median between the South 
and Northbound traffic, thus preventing left turns onto the schools private road as well as left turns out of 
the schools private road.  This however would not help encourage pedestrian safety, but would also make 
it more difficult to access the Chaska school complex. Both of which would not help the safe school 
initiative and only increase the aggravation of those that access the Chaska school site on a daily basis.  

Because we are trying to make the Chaska school complex more pedestrian friendly, there are a few 
different methods that could be implemented in order to encourage pedestrian traffic. One method could 
be a complete redesign of this intersection. In order to make this intersection more accessible to 
pedestrian traffic the first thing to implement would be a school zone speed limit on North Chestnut 
Street during peak school traffic hours. By clearly marking this portion of the street with signs as seen 
below in Figure 16, drivers will be alerted of the change in speed and thus will act accordingly. By 
reducing the speed to 25 miles per hour along the western border of the Chaska school complex, it would 
also help to facilitate pedestrian traffic across North Chestnut Street. If the speed limits were reduced, it 
would ensure that drivers are going slow enough that they can appropriately react when pedestrians are 
crossing the street. Also, if a speed indicator sign was also implemented it would further hold drivers 
accountable and help to enforce the reduced speed limit. 

Figure 16: Proposed signage to be put up at node 8 in order to increase awareness of school speed limit 
(Safety Zones, 2013). 
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To further facilitate the pedestrian traffic on this road, a clearly marked crosswalk will be put going across 
North Chestnut Street as seen below in Figure 17. By clearly marking this section, it will make it clear to 
both drivers and pedestrians that this is a safe place to traverse the street. 

Figure 17: Proposed changes for node 8. Where the black line are cross walks, the red lines are the 
marked crosswalks, and the green rectangle is a pedestrian refuge. 

Another added safety step would be to implement a pedestrian refuge at the center median, like the one in 
Figure 18, in order to increase pedestrian safety when crossing the street. In order to further facilitate 
pedestrian traffic at this point, a hawk signal could also be implemented in order to force the stop of 
traffic in order to ensure pedestrians safety. By only pressing the walk signal when it is needed, it 
prevents unnecessary stops to the flow of traffic, as well as helps to get pedestrians safely across the street 
and to the school complex. 
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Figure 18: Example of a pedestrian refuge. One similar to this could be implemented at the median of 
node 8 (Safety Zones, 2013). 

In order to make this cross walk more useful to the surrounding neighborhoods, a path connecting the 
neighborhood behind to this intersection could also be built in order to encourage pedestrian traffic from 
the surrounding neighborhoods. Figure 19 below shows this new sidewalk. 

Figure 19: New crosswalk that if implemented, could help encourage pedestrian traffic from the 
surrounding neighborhood. 

Also, the addition of a sidewalk near the elementary school will provide a safe way for pedestrians, 
particularly those that are going to the elementary school, to access the school.  This pathway can be seen 
at the top of both Figure 17 and 19. By adding this short cut, it not only makes it easier and quicker to 
access the elementary school but also safer. 

Node 9

Introduction:

Node 9 is the intersection of two of the school’s private roads just South of Chaska Elementary School, as 
seen in Figure 20 below. The biggest issue at this intersection is that there is not a safe way for students 
to walk or bike to school due to the lack of sidewalks. There is no continuous path through the middle of 
the lot that allows for safe pedestrian travel. This node mainly facilitates traffic running through the 
middle of the school lot as well as traffic going to and from Chaska Elementary School and the traffic 
leaving Chaska Middle School West. Because of this, there needs to be a safe way for children to cross 
the street even with so much traffic. 
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Figure 20: Location of node 9 on the site.

CLV Analysis:

In order to conduct the CLV analysis for this node, we looked at Google Maps in order to determine that 
this is a four-way intersection where there is traffic in all directions where there is one lane which 
facilitates both through and left traffic. We used the given data and did two separate analyses based on 
two separate peak hours from 7-8 AM and 2:30-3:30 PM because that is when children are arriving and 
leaving school. 

Results:

After solving for the CLV, it was found that the critical lane volume was 253 from 7 to 8 AM and 140 
from 2:30 to 3:30 PM. These results give us a level of service (LOS) of “A”, which is the lowest level of 
service. This means that there is a low volume of vehicles at these times. 

We also looked at pedestrian traffic in this node at the peak times as well. The number of pedestrians that 
used this crosswalk can be seen in Table 3 of Appendix A. At this intersection, it was recorded that 50 
pedestrians crossed in the morning, and only three crossed in the evening. This once again clearly shows 
the overwhelming opinion that the vast majority of people do not feel safe walking to school. 

Proposed Changes:

At this intersection vehicle traffic does not seem to be a problem, rather it is the lack of pedestrian traffic 
that is more concerning. Meaning that for a highly populated school area, more pedestrian use is 
expected. Because of this, pedestrian traffic needs to be encouraged. In order to do this, sidewalks need to 
be implemented, as well as sidewalk markings in order to make a pedestrian friendly environment. Figure 
21 below shows these changes. 
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Figure 21: Proposed changes for the node 9 area. These include sidewalks and markings in order to 
increase pedestrian safety. 

The solid black lines are the proposed sidewalks, and the red lines are the proposed pedestrian crossing 
markings. The addition of these sidewalks would make it easier and safer for students, particularly those 
going to the elementary school, to walk or bike safely. The implementation of these sidewalks are a 
fairly cheap way to help resolve this issue and increase the amount of pedestrian traffic in the area. Also, 
the addition of signs, such as pedestrian crossing or even making stop signs more visible will once again 
reiterate the importance of drivers being more aware, and thus make it more pedestrian friendly. 

Figure 22: Proposed changes in order to improve busing situation. 
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Bussing Proposal 
Regarding the busing situation in the middle ground between the Middle School East and the Middle 
School West, we feel like a few changes need to be made in order to make it safer for children before and 
after school. We propose to pave the middle area marked Zone 1 and outlined in green on the marked 
map, to have it be an idle zone for buses to pick up and drop off students. The area will be left completely 
open, like a parking lot with the exception of a divider at the back end (outlined in dark green on the 
marked map). Calculations were made on the dimensions of this grassed area and it was calculated that 
50 average sized buses (40ft long and 8ft wide) could comfortably fit within this area (with a bus width in 
between each bus). The dimensions of the grassed area can be seen on Figure 22. Since the current bus 
demand is 40 buses per peak hour, this will be more than enough space for a sufficient amount of buses 
to park here while waiting to pick up kids from school.  

Signs will be installed at points 2 and 3 to block off the area as a bus only zone and prohibit drivers from 
entering during the pickup and drop off times for the schools (i.e. the peak hours from 7-8am and 
2:30-3:30pm). Hefty tickets will be given to any drivers caught not complying with this rule. Now it can 
be noticed that this will limit the usage of this area to cars of parents coming to pick their kids up and 
drop them off to and from school. An alternate route has been created in order to solve this issue. The 
yellow line outlines the path that parents can take to pick up their children from school. Zone 4 will be 
transformed from a parking lot into a pick up/drop off zone for kids. The current pick up/drop off zone 
just south of Middle School East will remain intact and unblocked during peak hours.  During peak 
hours, the cars picking up and/or dropping off can enter either off of 41 south and flow behind Middle 
School East and come back onto Park Ridge drive or vice versa. A new parking lot could be proposed, if 
the demand is there, in the area below the tennis courts and above Engler. 
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Appendix A: Raw Data 

NODE Time Direction Left Thru Number of Lanes Pedestrians 

1 

7-8 AM

SB 61 439 
1 Through 1 Left 
Separate 1 

WB 62 156 
1 Through 1 Left 
Separate 6 

NB 110 905 
2 Through 1 Left 
Separate 1 

EB 193 355 
1 Through 1 Left 
Separate 1 

2:30-3:30 
PM 

SB 65 668 1 

WB 52 139 1 

NB 155 607 3 

EB 77 111 3 

2 

7-8 AM

SB 18 0 
1 Lane Left and 
Through Same 1 

WB 2 284 
1 Through 1 Left 
Separate 1 

NB 15 0 
1 Lane Left and 
Through Same 1 

EB 94 381 
1 Through 1 Left 
Separate 0 

2:30-3:30 
PM 

SB 22 0 5 

WB 33 171 1 

NB 7 0 0 

EB 77 111 3 

3 

7-8 AM

SB 64 9 1 0 

WB 1 142 
seperate 1 thru and 1 
left 1 

NB 33 16 1 1 

EB 198 207 
seperate 1 thru and 1 
left 1 

2:30-3:30 
PM 

SB 35 6 1 5 

WB 9 114 
seperate 1 thru and 1 
left 0 

NB 23 6 1 0 

EB 79 1 
seperate 1 thru and 1 
left 1 

4 7-8 AM SB 4 3 1 0 

28



WB 2 183 1 0 

NB 5 0 1 0 

EB 79 135 1 0 

2:30-3:30 
PM 

SB 26 6 1 0 

WB 0 84 1 1 

NB 7 2 1 0 

EB 27 89 1 1 

5 

7-8 AM

SB 0 0 
1 lane, left and 
through same 0 

WB 1 88 
1 lane, left and 
through same 0 

NB 29 1 
1 lane, left and 
through same 0 

EB 100 27 
1 lane, left and 
through same 0 

2:30-3:30 
PM 

SB 0 0 
1 lane, left and 
through same 0 

WB 0 62 
1 lane, left and 
through same 0 

NB 20 0 
1 lane, left and 
through same 0 

EB 48 27 
1 lane, left and 
through same 0 

7 

7-8 AM

SB 0 70 
1 lane, left and 
through same 0 

WB 0 0 
1 lane, left and 
through same 1 

NB 1 13 
1 lane, left and 
through same 0 

EB 0 0 
1 lane, left and 
through same 0 

2:30-3:30 
PM 

SB 0 16 
1 lane, left and 
through same 1 

WB 4 0 
1 lane, left and 
through same 0 

NB 0 17 
1 lane, left and 
through same 0 
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EB 9 0 
1 lane, left and 
through same 0 

8 

7-8 AM

SB 147 553 
2 through, 1 left 
seperate 0 

WB 16 0 
1 lane, through and 
left same 1 

NB 0 1184 
2 through, 1 left 
seperate 0 

EB 0 0 No lanes 0 

2:30-3:30 
PM 

SB 101 832 
2 through, 1 left 
seperate 0 

WB 12 0 
1 lane, through and 
left same 2 

NB 0 749 
2 through, 1 left 
seperate 0 

EB 0 0 No lanes 0 

9 

7-8 AM

SB 5 9 
1 lane, left and 
through same 0 

WB 11 80 
1 lane, left and 
through same 50 

NB 87 8 
1 lane, left and 
through same 0 

EB 19 122 
1 lane, left and 
through same 0 

2:30-3:30 
PM 

SB 5 7 
1 lane, left and 
through same 1 

WB 9 77 
1 lane, left and 
through same 1 

NB 44 0 
1 lane, left and 
through same 0 

EB 5 66 
1 lane, left and 
through same 1 

Table 3: Raw data of CLV analysis of all 9 nodes. 

NODE Direction CLV 7-8 AM CLV 2:30-3:30 PM

1 NB-SB 513.5 368.5 
NB-SB 549 823 
EB-WB 417 163 
EB-WB 349 216 

Total 966 1039

2 NB-SB 33 29 
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NB-SB 33 29 
EB-WB 383 144 
EB-WB 378 248 

Total 416 277

3 NB-SB 113 64 
NB-SB 106 64 
EB-WB 208 10 
EB-WB 340 193 

Total 453 257

4 NB-SB 9 35 
NB-SB 12 39 
EB-WB 216 116 
EB-WB 264 155 

Total 276 155

5 NB-SB 29 20 
NB-SB 30 20 
EB-WB 189 110 
EB-WB 128 75 

Total 219 130

7 NB-SB 71 16 
NB-SB 14 17 
EB-WB 0 13 
EB-WB 0 13 

Total 71 30

8 NB-SB 423.5 517 
NB-SB 739 475.5 
EB-WB 16 12 
EB-WB 16 12 

Total 755 529

9 NB-SB 101 17 
NB-SB 100 49 
EB-WB 110 91 
EB-WB 152 80 

Total 253 140

Table 4: CLV for each node. 
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Introduction:

“A study of non-motorized facilities along County roads completed in 2011 identified a 

number of potential concerns within a two-mile radius of this, including numerous 

pedestrian/bicycle crashes along CSAH 10, high traffic volumes and speeds at the intersection, 

and gaps in the sidewalk and trail network along CSAH 10. Onsite, the combination of three 

school facilities and the Community Center results in circulation challenges for vehicles and 

pedestrians, particularly during morning and afternoon pick-up/drop-off times (Monk).” The 

project goal is to determine possible changes to the site that would increase the access of bikers 

and pedestrians to the Chaska Community Center and School Complex in the area. To do such a 

thing, one must analyze the surrounding area and the area itself to get an idea of what changes 

need to be made to the system that will enhance bike and pedestrian access to the community 

center and school complex without hindering the vehicle traffic on the surrounding roads. A site 

visit was planned, and students were able to see to the main entrances to the area and how the 

traffic within the area would function on a normal day. From this, applying the “three E’s” of 

Safe Routes to School (engineering, education, and enforcement), each group will be making 

recommendations of what needs to be changed increase safety for bikers and pedestrians without 

negatively impacting the vehicle traffic. 

35



Changes to the Internal Site Network:

Figure 1: Proposed changes to the internal site network. 

Figure 1 outlines several proposed changes to the sites internal network. The first change 

that is made prevents any traffic exiting the site directly onto Highway 41 from turning left. This 

change is proposed to prevent the potential of accidents at this intersection. The high flow of 
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traffic on Highway 41 makes it difficult to find a suitable gap to safely make a left turn. This 

leads to a longer wait time to make a left turn, and frustration of the driver. Being frustrated, a 

driver may be more inclined to make the turn in a gap that is not suitable in size. This can lead to 

an accident, and furthermore lead to backward propagating shock waves that cause Highway 41 

to back up.  

The second change that is proposed is converting the parking lot just south of the 

elementary school into a bus corral for the school. In addition, a new parking lot will be paved 

just between the new bus corral, and the soon to be sports dome. This change will create a safe 

place to unload students off of the buses that is separate from the parent drop off location. The 

new location will have absolutely no moving vehicles while the students are being discharged 

from the buses.  

The final change that is proposed to the internal network is creating a bus corral to serve 

both of the middle schools. This bus corral will be placed where the existing loop between the 

middle schools is located. The circular roundabout portion will be kept to provide a turnaround 

location for parents that drop their kids off at East Middle  

School. The remainder portion of the loop is to be leveled and paved to create the bus corral. It is 

crucial that there be a barrier between the roundabout and the new bus corral to prevent through 

traffic. Furthermore it is essential that the entrance to the bus corral be posted with do not enter 

signs in order to prevent people from accidentally entering the area. Similar to the corral that is 

proposed for the elementary school, there will be absolutely no moving vehicles in the area 

where the children are discharging from the buses. In addition to providing a location for buses 

to unload students, the corral could be utilized as weekend parking for events at the dome. 

37



If these changes are implemented there will no longer be a through road that connects 

Park Ridge Dr to Highway 41. This will prevent people from using the sites internal network to 

bypass the intersection at Engler Blvd, and Highway 41. However, this does prevent an internal 

connection for drop off points between schools. In reality the schools are close enough together 

that students can walk safely from the drop zone at one school to the school that they attend. For 

instance, in the event that a parent has to drop off a student at the elementary school, and the east 

middle school, the parent can drop the elementary student off at the elementary school and drop 

the middle schooler off at the West Middle School. Then the student can walk from the West 

Middle School to the East Middle School. Otherwise, the parent can take a bit of extra time to 

drop each student off at their respective schools. 

Changes to the External Site Network:

Currently, almost all students are picked up and dropped off using a bus system and the 

rest are picked up and dropped off by a parent/guardian. However, if the system were made more 

pedestrian and bike friendly, the school district could save money by only picking up the 

students that live too far away from the site to walk. The following proposal is that all students 

within a half mile radius of the school they attend would walk to school as shown in figure 2. In 

order to achieve a pedestrian/bike friendly system, there are several proposed changes to the 

external site network such as implementing school zone signs and speed limits during school 

hours, the speed limit change from 50 mph to 40 mph on Engler would be moved further north 

and adding a safe network of trails and sidewalks by which students could travel to school as 

shown in figures 3-7. Also, an additional lane for southbound traffic on Highway 41 could be 

added by moving the right turn lane over. This change would allow for southbound traffic 

traveling on 41 to maintain the through movements in the intersection of 41 and Engler without 
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the restriction of the losing one lane to right turns off of 41. With the Critical Lane Volume 

calculations for this intersection, the intersection has a level of service of D. With the addition of 

the extra through lane, the intersection should flow smoothly compared to the present set up 

given the traffic flow remains the same. Since this intersection already has a hard time handling 

the peak hour traffic flow, changing it to favor pedestrian and biker safety would impede the 

high volume of vehicles. On top of that, most parents would want their children crossing a major 

road like 41. In addition, the intersection of 41 and the school access road on 41, during the site 

visit for the project, the class had witnessed an accident of a car that was coming out of the 

school area and taking a left onto 41 going southbound. There is a suggestion of having during 

school drop off and pick up, a left turn out of the school area will be denied so that these 

accidents will not occur. Looking at the traffic counts, the number people that make the decision 

of making a left turn out of the school area onto 41 is a small number compared to the through 

movements and right turns, so this ban on left turns during that specified time will not have a 

major effect. 

Next comes the other changes on the Engler to make it safer for pedestrians and bikers to 

cross. There is already a crosswalk across Engler at Park Ridge Dr, and this cross is very much 

underused during the school hours of drop off and pick up. In addition to this crosswalk, another 

crosswalk at Crest being added will help with students coming from the neighborhood just south 

of the School Complex. To enhance the safety of these crosswalk, during times of drop off and 

pick up, there could be warning lights that warning oncoming traffic that there will be people 

crossing with addition to a crosswalk guard. Then, in non-school hours, these warning lights can 

be used acting hawk lights that can be activated with a push of a button. This can be done and 

not have a very large disturbance of traffic that runs through these intersection on Engler. This 
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can be seen by looking at the level of service that the intersection see during their peak hour 

times, and both these intersections both have a level of service of A.  

Signs and Speed Limits:

On the road now a days, it’s all about efficiency. Even with that, there is a safety part to 

the roads that needs to be upheld, especially when it comes closer to school zones. The safety 

doesn’t only pertain to the vehicles but also to the pedestrians and bikers that will be on the 

system alongside with the vehicles. There will be tradeoffs between the two - efficiency and 

safety - with more efficiency, safety will decrease and vice versa. In most places, when nearing a 

school, the speed limit is usually reduced for the safety of the children that walk or bike to 

school. In the area of this school district, on the site visit to the project area, not a single school 

zone sign was seen on either road that runs past the school complex. Most schools around the 

United States have these signs up and a reduced speed that can range from 15 mph to 25 mph, 

and these signs are usually placed in places where there will most likely be children crossing the 

road or will be walking alongside the road. On top of this, the speed limit coming into the site on 

State Highway 41 is 50 mph next to the access point to the site that is on Highway 41. There are 

some people that try to exit the site and go left onto Highway 41. This is an almost next to 

impossible thing to do during the peak times of the day since both directions of traffic are 

coming at 50 mph. For such a confined area that will high traffic amounts every day, there 

should be more regulations and signs seen on the surrounding roads and interior roads of the site. 

          Let’s begin with the lack of signs within the site and the surrounding area. The site isn’t 

missing too much, but there could be some points that could use a posted speed limit. For 

example, when entering the site from any of the three entrances from Highway 41 and CSAH 10, 
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there should be a posted speed limit for everyone to follow when entering that area. Next is the 

failure to have school zone signs posted on the surrounding roads to warn oncoming traffic so 

that they will know that they are entering a school zone. As it was mentioned earlier, most school 

districts have some kind of sign posted warning incoming traffic that it is a school zone and there 

will be a reduced speed limit when there are children present. These signs can be places no more 

than 700 feet away from the school grounds. This would be the first step towards having a more 

pedestrian/biker friendly system. 

           The next part of this would be the changes to the speed limits on the surrounding roads. 

Presently, most of the roads around the site are set at 40 mph except for the access point to the 

complex on Highway 41, the speed limit coming in and leaving the site is set to 50 mph, and the 

change to 40 mph happens just past that access point to the school. The speed limit change on 

Highway 41 needs to come a bit further back on the road so that the drivers that are making a 

turn into the site or out of the site are in a safer situation when doing so. The speed change from 

50 mph to 40 mph should occur closer to the junction with freeway 212. On top of this change to 

the speed limit on Highway 41, there needs to be an addition of school zone speeds limits when 

there are children present in the area either in the site or on their way to the site. To start, a 

warning sign with flashing lights can be placed at that 700 foot threshold, and then a couple 

hundred feet later, the speed limit change will be placed for the school zone. This sign system 

will be placed on both Highway 41 and CSAH 10 when entering the school zone. This way, with 

the decreased speeds, there will be less of a chance for accidents to occur and will favor the Safe 

Routes to School. 
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Pedestrian and Bike Access:

The Chaska site currently has very few facilities for bike and pedestrian traffic. Currently 

there are trails on the east side of Highway 41, and the north side of Engler Blvd. However, these 

trails have very few direct connections to the school/community center complex. Furthermore, 

there are no good access points for the surrounding neighborhoods. To keep students safe the 

school has decided to bus all students onto site to regardless of the student’s proximity to the 

school which they attend. However, as shown in figure 2, there are several neighborhoods close 

to the schools that could potentially walk. One needs to keep in mind that a fair walking distance 

is anywhere from 0-1 mile indicating that there are several more areas that could potentially 

walk.   

Figure 2: Potential school walk zones with a 0.5 mile radius from the school.   
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Figure 3: Proposed changes at the site entrance off of Highway 41

The changes proposed in figure 3 connect the neighborhood west of the site to the site. 

The changes include a bridge/tunnel to cross Highway 41. A bridge/tunnel is proposed here to 

allow pedestrians to cross Highway 41 with no impact on the already high flow of traffic. There 

will be 2 connections in the western neighborhood to the bridge. The first connection will be to 

Jasper Circle, and the second will be to Highwood Dr. On the east side of the bridge/tunnel there 

will be a connection to the existing trail system. There will then be an addition of a sidewalk 

along the site entrance with 2 crosswalks. The first will cross the entrance road to the elementary, 

and the second will cross the existing parking lot entrance. This will provide access to the 

remainder of the site. 
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Figure 4: Proposed changes to the site at the entrances of Engler Blvd. 

The proposed changes in figure 4 connect the site to the southern neighborhoods. The changes 

include a crosswalk across Engler Blvd at Crest Dr. In addition to the crosswalk, there will also 

be an addition of a sidewalk on the east side of Crest Dr from the intersection on Engler to 

Scenic View Dr. This will give pedestrians a safe place to travel, and negate interactions with 

accelerating cars turning off of Engler Blvd onto Crest Dr. It is also proposed that a segment of 

sidewalk be added along the west side of Skyview Dr from Engler Blvd to the second 

intersection with Sunshine Ct. This sidewalk connects to an existing crosswalk across Engler 

Blvd which connects to the sites internal sidewalk system. 
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Figure 5: Addition of sidewalk to inner school road. 

The change proposed in figure 5 adds a sidewalk to the inner school road depicted. This sidewalk 

will connect two existing sidewalks and provide a safe place for students to travel that is 

separated from the car traffic. The new sidewalk will provide access to existing crosswalks and 

provide access to East Middle School. 

Figure 6: Proposed changes to the site at Park Ridge Dr entrances

The proposed changes in figure 6 include a sidewalk on the west side of Park Ridge Dr 

from the existing crosswalk in front of the community center to Ridge Ln. On that stretch there is 
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a proposed crosswalk across the more northern site entrance. The proposed changes also include 

a crosswalk across Park Ridge Dr, and a sidewalk on the south side of Ridge Ln from Park Ridge 

Dr to the point where Ridge Ln curves and heads south. One challenge with connecting the 

eastern neighborhoods is that they are a compilation of neighborhoods that do not have very 

good connections to one another. To help pedestrians move through these neighborhoods, it is 

proposed that a segment of sidewalk is added to connect Kelly Rd to Ridge Ln. The small 

segment will connect from Kelly Rd to the preexisting trail system, which connects to Ridge Ln. 

Figure 7: Proposed Changes to connect the site to the eastern neighborhoods. 

The proposed changes in figure 7 include a connection between the different 

neighborhoods. To do this it is proposed that a segment of sidewalk be added from Judith Dr to 

the existing trail system which then connects to Waterford Ct. Secondly, it is proposed that the 

neighborhood be connected directly to the site. To do this, it is proposed that a segment of 

sidewalk be added to the small bit of sidewalk that connects the neighborhood to the fields 

through the fields to the parking lot. Then add a crosswalk across the access road for the parking 

lot and add a sidewalk that runs south on the western side of the access road. This will provide 
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access to both the middle schools and the community center. In addition, a segment of sidewalk 

should be added to the southern edge of the parking lot, and cut through the field behind the 

track to provide easy access to the elementary school. 

Education 

Once a Safe Route to School (SRTS) program is adapted, educating the children, parents, 

drivers and neighbors of the school encourages the safety and usage of those facilities. A 

successful SRTS program leads by example in teaching the children and their parents the best 

practices as a pedestrian for crossing streets and reaching their destinations safely. Education 

builds confidence that walking to school is a safe option and encourages an active lifestyle. 

Education can be done in the classroom, by newsletters, signage near the school and 

public engagement. It is important that drivers in the area watch for and yield to pedestrians and 

bicycles near and around the school. This can be done by adding more signs letting drivers know 

where crossings are, doubling the fines near school zones for traffic violations, painting 

crosswalks on the pavement and informing drivers of safely interacting with the children. 

Students and other users of the SRTS should avoid making unnecessary crossings of the 

street and when approaching crossings make a complete stop and engage eye contact with traffic 

before proceeding to cross. Street crossings should only be done at designated crossings to 

reduce the risk of pedestrians being struck by cars. When crossing a street always make sure to 

walk and not run to avoid confusion to motorists. Be aware of vehicles at all times and make sure 

you are visible to motorists. Even though it is state law for motor vehicles to yield to pedestrians 

in crosswalks, this is not always the case and cannot be assumed that all vehicles will stop as you 
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enter the crossing. Young children should be accompanied by older students if available to 

instate good practices for walking to school. 

Beyond safety, education for children may also address benefits to personal health and 

the environment provided by walking and bicycling to school. Each student that walks or bikes 

decreases the need for transportation cutting down on costs and pollution to the environment. 

Children can learn at an early age the importance of daily physical activity and the associated 

health benefits. 

The most important aspect of increasing safety around schools is education. Community 

engagements and education about the benefits of walking or biking to school can lead to students 

following safe practices. Students who are properly trained on using the SRTS are more likely to 

have more confidence in the safety of themselves when going to school. Parents can also be at 

ease knowing that students are safe when going to school.   

Effect of suggested changes:

    The “three Es” of the Safe Route to School (SRTS) program will positively impact the area as 

the enforcement of the school zone speed limits as well as the higher fines for those who speed in 

the school zone will help increase the awareness of pedestrians and bikers traveling in the area. 

Educating the area of the proposed changes will also increase the awareness of pedestrians and 

bikers while also helping the public become more aware of the most safe and effective ways to 

travel in the area. The implementation of the engineered solutions, for the external and internal 

site, provided in the report above will result in more individuals walking and biking to the 

community center and schools which will help reduce the gas emissions in the area which would 

improve the surrounding air quality. The economic cost for constructing the bus corral, 
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sidewalks and parking lot for the dome may be large in comparison to the economic benefit of 

saving money on busing students. However, there will be a long term system for pedestrians and 

bikers to safely utilize that will reduce the number of pedestrian/bike accidents. The engineered 

solutions will also increase the efficiency of the traffic flow in the area resulting in fewer 

accidents while also bringing a sense of security to the residents of the area. The reduction of 

noise levels due to the reduced vehicle traffic in combination with the improved sense of security 

could also encourage the residents of the area to participate in outdoor activities. 

Conclusion:

The goal of this project was to assess the Chaska Community Center and School District 

112 middle and elementary school complex located at Highway 41 and Engler Boulevard in 

order to develop possible improvements that would provide greater pedestrian and bike access to 

the area and increase the efficiency of the traffic system within the complex. The “three Es” of 

Safe Routes to School (engineering, education and enforcement) were used to develop the 

following recommendations. 

Through engineering, internal site changes as well as external changes to the site were 

developed. The internal site could be improved by preventing the ability of traffic to turn left 

onto Highway 41 from the site, converting the park lot south of the elementary school into a bus 

corral, building a new parking lot between the new bus corral and the future sports dome, and by 

creating a bus corral to serve both of the middle schools in the complex. These changes would 

allow students to alight in a safe area where normal vehicular traffic is not present. The proposed 

external changes to the site are as follows: all students residing within half a mile of their school 

will walk, school zone signs and speed limits during school hours, the speed limit change from 

50 mph to 40 mph on Engler would be moved further north, a safe network of trails and 
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sidewalks would be constructed by which students could travel to school, an additional lane for 

southbound traffic on Highway 41 would be added by shifting the right turn lane, and a bridge or 

tunnel would be constructed across Highway 41. The external changes would create a safe 

network for pedestrians and bikers to use and decrease the traffic volume surrounding the site. 

The enforcement and education of the proposed changes as well as the laws and 

regulations pertaining to the established school zones is important to ensuring that drivers, 

pedestrians and bikers can interact safely with one another within the area. This could be 

achieved by adding more signs letting drivers know where crossings are, doubling the fines near 

school zones for traffic violations, painting crosswalks on the pavement. The residents of the 

area could be educated by newsletters within the community, signs around the area as well as 

public engagement.  

The proposed changes to the area may have a negative economic effect at first as the 

construction of the corrals, sidewalks, and parking lot would be larger than the immediate benefit 

of decreasing the cost of busing so many of the students. However, the students attending the 

district would be able to travel to and from school safely. Due to the improved traffic circulation 

of the area there would be positive environmental impacts from improved air quality and 

decreased noise pollution. In addition the long term benefits of the proposed pedestrian and bike 

network would improve the safety of those traveling within the system while also bring a sense 

of security to the residents of the area.  
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Introduction 
The purpose of the proposal is to evaluate the Chaska Community Center and the School 
District 112 middle and elementary school complex located at Highway 41 and Engler 
Boulevard to recommend improvements that would enhance bike and pedestrian access to the 
area and circulation within the complex. Under Bill Monk’s supervision (Project lead), a proposal 
for an increase in service to the area was devised by evaluating the current conditions, including 
the level of service in the intersections involved, the bus system, the parent pick up/drop off, and 
the routes where students may feasibly walk to school. Such implementations include: 
sidewalks, stop signs, crosswalks and bus routes are proposed to increase the safety of the 
area. The three questions being addressed in the study are the critical traffic circulation and 
pedestrian access conflicts that exist surrounding the School and Community Center complex in 
Chaska, How the three Es (engineering, education, enforcement) of Safe Routes to School can 
be applied to improve traffic circulation and the pedestrian environment at this location, and 
improvements to CSAH 10 that should be considered by the County in its corridor study to 
reduce conflicts, improve site access, and increase pedestrian safety. 
 

 
Figure 1: Current area with description of the buildings 

 
Description 
The northeast corner of the intersection of State Highway 41 and CSAH 10 is the location of the 
Chaska Community Center, Chaska Elementary School, Chaska Middle School West, and 
Chaska Middle School East. A study of non-motorized facilities along County roads completed 
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in 2011 identified a number of potential concerns within a two-mile radius of this site, including 
numerous pedestrian/bicycle crashes along CSAH 10, high traffic volumes and speeds at the 
intersection, and gaps in the sidewalk and trail network along CSAH 10. Onsite, the combination 
of three school facilities and the Community Center results in circulation challenges for vehicles 
and pedestrians, particularly during morning and afternoon pick-up/drop-off times. 
An onsite assessment will be done to understand critical conflict points and apply the “three Es” 
of Safe Routes to School to make recommendations for improvements that the school district, 
City of Chaska, and Carver County could implement. 
 
Intersection Analysis 

 
Figure 02: numbering of the intersections that are of interest 

 
Below are the current intersections with the CLVs, subsequent LOS (level of service), and 
pedestrian counts (tables 2-11). Please refer to Figure 02 when examining tables 2-11. 
 
The CLV’s were calculated by taking the North and South thru counts, adding each to their 
respective opposite side left turns, and then comparing the two for larger number. In the same 
manner, the East and West counts for the intersection were compared. From there, the two 
larger numbers each of the two additions were added to produce a final CLV. The LOS was 
then identified from Table 01, below.  
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Table 01 : level of service rankings 
 
In general, an intersection with a grade of “C” or higher is deemed acceptable, and a “D” or an 
“E” is worth looking at for potential solutions to how to improve it. An “F” is deemed 
unacceptable, and measures should be taken to bring it up to a more acceptable level.  
 

Site 01       

Peak Hour  Total CLV  Pedestrians   LOS 

7:15-8:15  1367  11  F 

11:30-12:30  751  10  A 

16:45-17:45  1258  9  D 

Table 02: Site 01 
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Site 02       

Peak Hour  Total CLV  Peds  LOS 

7:00 - 8:00  510  3  A 

11:30 - 12:30  178  8  A 

17:00 - 18:00  430  1  A 

Table 03: Site 02 
 

Site 03       

Peak Hour  Total CLV  Pedestrians   LOS 

7:00-8:00  519  2  A 

11:30-12:30  192  8  A 

17:00-18:00  472  1  A 

Table 04: Site 03 
 

Site 04       

Peak Hour  Total CLV  Peds  LOS 

7:00 - 8:00  276  0  A 

11:30 - 12:30  132  1  A 

17:15 - 18:15  310  3  A 

Table 05: Site 04 
 
 

Site 05       

Peak Hour  Total CLV  Peds  LOS 

6:45 - 7:45  230  2  A 

11:30 - 12:30  123  2  A 

17:00 - 18:00  203  2  A 

Table 06: Site 05 
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Site 06       

Peak Hour  Total CLV  Pedestrians   LOS 

7:00-8:00  91  0  A 

11:30-12:30  53  2  A 

18:30-19:30  131  5  A 

Table 07: Site 06 
 

Site 07       

Peak Hour  Total CLV  Peds  LOS 

6:45 - 7:45  72  1  A 

11:30 - 12:30  28  4  A 

17:15 - 18:15  71  6  A 

Table 08: Site 07 
 
 

Site 08       

Peak Hour  Total CLV  Pedestrians   LOS 

7:15-8:15  1340  2  D 

11:30-12:30  675  9  A 

16:45-17:45  1151  5  C 

Table 09: Site 08 
 

Site 09       

Peak Hour  Total CLV  Pedestrians   LOS 

7:00--8:00  253  50  A 

 10:15--11:15  46  126  A 

17:15-18:15  212  3  A 

Table 10: Site 09 
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Site 10       

Peak Hour  Total CLV  Pedestrians   LOS 

7:00-8:00  160  60  A 

10:00-11:00  27  147  A 

 17:00-18:00  159  3  A 

Table 11: Site 10 
 
Geographical Changes 

 
Figure 03: Proposed geographical changes to the system. 

 
Geographical changes involve any construction done to the ground or any existing structures 
besides the buildings. Figure 3 shows the changes that would make the network safer for school 
children. At location 1, there would be a connecting median which makes that exit a right-turn 
exit only. This allows for less traffic to go through the network. Vehicles that would take the left 
turn at location 1 wouldn’t be able to cut through the network to get to the community center. 
Because of this, it will be safer for children to walk since there will be less vehicle traffic. This will 
also reduce any T-bone accidents for vehicles going into and out of the network. For location 2, 
crosswalks will be painted so that the much younger children will be able to safely cross this 
intersection. Notice, this is the main location where children would get to the elementary school, 
yet no crosswalks are in existence; this does not encourage kids to walk to school. Locations 3 
and 4 will also have crosswalks and stop signs so that children from that neighborhood can also 
walk to school. The next thing since there are more crosswalks, the children need sidewalks so 
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they can navigate the area. In Figure 3, the white lines represents the new sidewalks that the 
children can use to get to different areas in the network. There is also a sidewalk leading into 
the neighborhood Northeast of Middle School East which allows for those children to walk to 
school. 
 
To improve CSAH 10, 3 intersections were examined  (1,2, and 3). For the first intersections, 
intersection queuing analysis with the traffic counts were performed. The effective red times 
were established to reduce the total delay in the intersection (see next section). The safety of 
these intersections for pedestrians, and in particular the students, that are attempting to 
encourage walking to school needs to be addressed. Sidewalks need to be installed in 
intersection 3, so that students that live south of the site can walk to the school safely. Also, it is 
suggested putting school crossing assembly sign on intersection 3 to slow down traffic when 
students are crossing. 
 

 
Figure 04: Proposed sign and sidewalks (site 03) 

 
Intersection 2 also needs a school crossing assembly sign. It is suggested that the site 
managers put four-way stop signs that intersection like intersection 3. Currently, traffic on CSAH 
10 does not stop. This suggestion would stop traffic so students can cross the street to walk to 
school. It is also advised to introduce bike lanes on both sides of CSAH 10 to enhance the bike 
access towards the site, as well as extending the sidewalk that is currently in place in the 
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intersection and putting a sidewalk on the other side of the street. The bikes lanes should 
extend from intersection 1 to 3. Site managers should also consider building bike racks for all 
building on the site to aid in bike storage. 
 

 
Figure 05: Proposed sign and sidewalks (site 02) 

 
Intersection Timing 
To make walking to school safer, the flow of traffic needs to be regulated such that there are as 
few cars at intersection 1 as possible. From the data given, we then did a Traffic Timing analysis 
to see what the effective green times, g, and effective red times, r, were. Our first step was to 
calculate the arrivals from each approach, which was done by taking to total approach in the 
twenty-four hour count and taking the average to get: 

 
Where μ is the departure for the intersection which was taken from the CLV count for this 
particular intersection. Once these values were calculated, we assumed a D/D/1 Model and 
tried to minimize the total delay for the intersection. We wanted to minimize total delay because 
the less delay means there are less cars waiting at the intersection. 

 
From these values, we also know that the total delay is the sum of delays from each approach. 
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There is also a substitution we can make so that there is only one unknown variable and so it 
becomes 

 
Since we want to minimize the delay, we take the derivative and set it equal to zero. From this 
we yield an effective red time for the Eastbound approach of 70.4 s 

 
For the rest of the intersection then we have 

 

Therefore, to minimize delays for this intersection, the traffic signals should mimic the numbers 
above. 
 

 
Bus Route Analysis 
There are 13 buses serving Chaska Elementary. 542 students are enrolled at this school and 
approximately 525 of them ride the bus. Because the vast majority of elementary students ride 
the bus, the main focus will be on how the students can get picked up and dropped off safely in 
the bus loop. Buses start dropping students off at 7:45am. In order for busses to safely and 
efficiently drop off students, a “busses only” rule will be implemented from 7:40 AM to 8:00 AM 
along the bus loop. Students that get dropped off by their parents in that time will need be 
dropped off in the parking lot. Signs will be placed right before the parking lot and at the bus 
loop entrance. The bus line up for afternoon dismissal begins at 2:20 PM. The same rule will 
apply during 2:20 PM to 2:40 PM. Parents will need to pick up their children in the parking lot at 
this time. The following bus route is currently the norm for the area. 
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Figure 06: The current bus route and student pick up/drop off 

 
 

 
Figure 07: The current bus route and student pick up/drop off 

 
There are 706 middle school east students and 775 middle school west students enrolled in 
each school. 662 students from middle school east and 720 students from middle school west 
ride the bus. There are 40 buses serving Middle Schools East and West.  In the morning, the 
buses transport students from both schools, so they make stops at both buildings. All busses 
should enter through intersection 2 and drop off middle school west students first. From 7:00 
AM to 7:30 there will be a “busses only” rule. Parents will need to drop off their children in the 
designated parking lots during said times. Signs will be posted before the middle school west 
parking lot which will let parents know where to drop their kids off.  Once the middle school west 
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students have been dropped off the busses will need to loop around middle school west and 
drop the middle school east students off at the main entry way. Similarly, from 7:00 AM to 7:30 
there will be a “busses only” rule. Once the buses have finished dropping off the students they 
will exit out of intersection three. 

 
Figure 08: Proposed changes to the bus system 

 
In the afternoon, the buses will have designated parking spots in the bus loop. Students from 
both schools will need to walk to their bus where it is parked. The busses will line up for 
afternoon dismissal by 2:10. There will be a “Busses Only” regulation from 2:00 to 2:30 along 
the road that the busses will be parked. The busses will enter through intersection 8 and 2 and 
exit out of intersection 3.  There will be signs posted to let parents know where to pick up their 
children. An extra parking lot will be built near middle school east to reduce the congestion in 
the current parking lots. This will make it easier for parents to pick up and drop off their children 
in the existing parking lots. 
 
Conclusion 
For this project we’ve considered the following three essential questions to make improvements: 
 
Question #1: Where do critical traffic circulation and pedestrian access conflicts exist 
surrounding the School and Community Center complex in Chaska? 

Question #2: How can the three Es of Safe Routes to School be applied to improve traffic 
circulation and the pedestrian environment at this location? 

Question #3: What improvements to CSAH 10 should be considered by the County in its 
corridor study to reduce conflicts, improve site access, and increase pedestrian safety? 

The intersections 1-10 (see figure 02) were analyzed utilizing intersection analysis to determine 
potential issues with traffic circulation and pedestrian access to the site. Data provided was 
utilizaed to calculate the CLVs, and the LOS (level of service) of each intersection. The same 
technique was used for the pedestrian counts. These results have been tabulated in the tables 
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above (2-10). LOS values were compared at each intersection by way of Table 01 to determine 
the service level of each intersection. 
 
To address the critical traffic circulation in the area, bus routes and parent drop off sites were 
addressed, as well as the current level of services at each intersection of importance. The main 
conflicts seemed to be where traffic was highest during the three “peak” times during the day, 
and so those were carefully analyzed for potential changes that could be made to the site. The 
proposed changes exist in the form of traffic signal timing optimization, a change to the current 
bus system, and to the way that parents drop off their children at school. It was determined that 
it is optimal for the elementary school to have a different bus route for students to pick up and 
drop off, and the two middle schools will have the same route for students to be picked up and 
dropped off, but the method will change. The strategy implemented in the bus route is a “busses 
only” rule during the peak hour.  
 
Engineering, education, and enforcement were all implemented into the design proposed. 
Engineering is present in the signal timing optimization and the strategic thinking involved in 
making the geographic changes and vehicle route changes necessary to improve the system 
present. Education is present in the design through way of allowing the public to more efficiently 
arrive at school, and therefore achieve an education. It is also important to educate the public 
on methods implemented to improve the system, and therefore the walkability and driveability 
for students, and their parents. Enforcement is present in the new bus system in that it will take 
driver compliance to make it work, as there will be a new “buses only” section during certain 
times. 
 
CSAH 10 was specifically looked at to make improvements that reduce conflicts, improve site 
access, and increase pedestrian safety. The improvements proposed make CSAH 10 bike 
friendly and safer for pedestrians (especially students that walk to school) by placing bike routes 
and signs that alert drivers of pedestrians. The new signal times for location will also improve 
the site access for drivers using CSAH 10. 
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Intro 
This project addresses issues in transportation surrounding the elementary school, middle 
schools, and community center in Chaska in an attempt to increase safety for students, parents, 
and community members. There have been issues identified in the area due to high traffic 
volumes and speeds, gaps in trails and sidewalks, and a lack of safety features. This study 
investigates where traffic circulation and pedestrian access conflict in the area and proposes 
potential solutions. This report also addresses the engineering, education, and enforcement that 
this project will require to be effective. Using this analysis, suggestions for the future corridor 
study are also included in this report. 
 
Data 
As far as data collection goes in this project, the only calculations made were CLV calculations. 
These were done for each of the 10 external nodes shown in Figure 1. These calculations were 
completed using the raw traffic count data given by Carver County for each of these nodes. 
Both morning and afternoon CLV calculations were completed. The morning calculations were 
completed using the flow rates between 7:00 AM and 8:00 AM because this is the hour in which 
students are being dropped off at the schools. The afternoon calculations were completed using 
the traffic flows between 2:00 PM and 3:00 PM because this is the hour in which students are 
picked up. The calculations can be found in the appendix and the final CLV values are shown in 
Figures 2 and 3. Figure 4 displays the AM and PM CLV values in a graph. 

 
Figure 1: Aerial view of the site with 10 labeled external nodes (labeled with circles) as well as internal nodes (labeled with arrows). 
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Figure 2: Calculated CLV values for the 10 external nodes on the site. CLV values calculated between 7:00 AM and 8:00 AM when 

students are arriving at school. 
 

 
Figure 3: Calculated CLV values for the 10 external nodes on the site. CLV values calculated between 2:00 PM and 3:00 PM when 

students are leaving school. 
 

 
Figure 4: Graph of the AM CLV (blue) and PM CLV (orange) at each of the 10 external nodes. 

 

74



Areas of Concern 
 
At this site there are numerous areas of concern. One of these areas is the roundabout between 
the two middle schools where the buses drop off/pick up students. In the figure, this is where the 
internal nodes 13, 14, and 15 are located. This area raises concern because the density of 
buses at the beginning and end of the school day is high and it becomes congested. With this 
increased congestion the safety of the students is in jeopardy. 
 
Another area of concern on the site is State Highway 41. Due to the high speeds with which 
cars travel this road, it is unsafe for children to be walking to school. The main issue on this road 
is the high rate of crashes that occur when cars leave the site at node eight to turn left. There is 
also an issue because this road is close to the elementary school as well as the east middle 
school which is a source of added danger to the students in the area. 
 
The next issue with this site is the lack of pedestrian friendly crosswalks. At node 2, on the 
south end of the site, there is currently no crosswalk. This forces pedestrians to walk an extra 
block to node 1 or 3 in order to cross. While there is a crosswalk at node 3, it is rarely used 
because of the high speeds with which vehicles travel along this road which raises another 
issue. 
 
There is also a problem with the sidewalk on the north side of the complex. There is a trail and 
bridge that runs through a ravine north of the complex and then meets with a sidewalk that 
leads to the school buildings. Currently there are no steps out of the ravine, just dirt. This is a 
safety concern for the students who take this path to school especially when it rains or in the 
winter with ice. 
 
The area of highest concern on this site is the general lack of sidewalks. The safe routes to 
school program is intended to encourage students to use active modes of travel to and from 
school. Without the presence of sidewalks on the site, this goal is difficult to accomplish and 
there is conflict between cars and pedestrians/bikers. This is the number one source of safety 
issues and because of this none of the students that attend the schools walk to school even 
when they live within walking distance. One of these areas is on the east side of the site where 
the residential area meets the site boundary at node 7. There are also issues on the south side 
of the site due to the lack of sidewalks because there is a large amount of residential housing in 
this area. 
 
Proposals 
Even though there are several areas of concern, there may be some ways in order to alleviate 
these problems. These changes may include, but are not limited to, creating more space for the 
buses the park, adding various crosswalks and signage, reducing speeds on the roads around 
the school area, and putting in more sidewalks. 
 
The first area of concern, the roundabout between the two middle schools, has a high density of 
buses that travel through the area at the beginning and ending of the school day; the area 
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ultimately becomes too congested. In order to try to get rid of some of this congestion, one 
solution is to remove the roundabout in the site and turn the green space in the roundabout into 
a loading zone for buses. It was estimated that around 50 buses could easily fit into this space. 
This was determined by using Google maps and calculating the area being removed, then using 
the area of a single bus (including a buffer around the bus) and seeing how many could fit into 
that space. The road to on the north side of the loading area will then be divided into two-way 
road with a solid yellow line over a raised hump that the buses will still be able to drive over. 
Finally, signs will be placed at the corners of the loading zone saying buses only. With this new 
bus loading lot in place, a rule will be enforced that parents dropping children off or picking them 
up must do so in the lots behind each school. This will reduce congestion on this main road and 
allow through traffic to travel without being stopped by buses or parents. These changes may be 
seen in Figure 5.  

 
Figure 5: Aerial view of the proposed bus lot between the two middle schools. The bus lot is shown in black and separated from the 

new two lane road on the north by a yellow boundary hump. 
 

The next proposal is to add a signaled crosswalk at node three crossing Engler Blvd. This 
signaled crosswalk will operate by turning on a flashing red light when a button is pressed by a 
pedestrian wishing to cross the street. This signaled crosswalk will alert cars to the presence of 
pedestrians at the intersection and require them to stop and allow pedestrians to cross. An 
illustration of this signal and crosswalk can be seen below in Figure 6. In Figure 7, there is a 
picture of what this signaled crosswalk is going to look like. With this, a sidewalk will be 
extended into the neighborhood to encourage students to use them when walking to school. 
These sidewalks will increase the students’ safety as well because they will be separated from 
vehicle traffic in the neighborhood. This is also reassuring for parents sending their children off 
to school. These sidewalks can also be seen below in Figure 6.  
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Figure 6: Intersection located at node 3 with proposed sidewalks (black), crosswalk (red), and signal (yellow circles).  

 

 
Figure 7: Image of what the signalized crosswalk will look like from the ground. 

 
On the way to visit the site for the first time, a car accident was observed at the intersection of 
HWY 41 and the only entrance to the site on the west side. A vehicle that was trying to turn 
southbound on HWY 41 from the site had been hit by another vehicle from HWY 41. It was then 
realized that this incident could have possibly been negated if the speed on the road was lower. 
The proposal is to reduce the speed on HWY 41 to 30 miles per hour. This reduction in speed 
would occur between the intersection of HWY 41 and Engler BLVD, and 0.2 miles north of the 
school road. The 0.2 miles north of the school road is for the cars that start to slow down at the 
change in the speed limit and take longer to slow down, instead of being at 30 miles per hour 
when they arrive at the speed limit change. This area can be seen in Figure 8. At the speed limit 
changes on both the north and south ends, traffic signs that have flashing lights during certain 
times of the day would need to be inserted. A combination of the two signs shown below would 
possibly work (the sign from Figure 9 along with the “your speed” indicator, plus the school 
days’ time section from the sign shown in Figure 10). 
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Figure 8: Image of the area where the speed reduction would occur. 

 

 
Figure 9: This entire sign would be used to indicate the speed limit change. 

 

 
Figure 10: The bottom part of this sign, where the school day hours are listed, would be used from this sign and combined with the 

from Figure B. 
 
At node 2, it is proposed to add a crosswalk running north/south across Engler Blvd. This 
crosswalk will also include pedestrian crossing signs facing the traffic running along Engler Blvd 
to alert them that this is a common crossing for students. Sidewalks will also extend from the 
crosswalk to the south into the neighborhood and north connecting to the existing sidewalk. This 
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will encourage kids in the neighborhood to walk to school and give them a safe place to cross 
the street. This proposal may be seen in Figure 11. 

 
Figure 11: Shows a crosswalk (in red) across Engler Blvd at node 2 and a sidewalk into the neighborhood (in black). Pedestrian 

crossing signs are labeled in the figure as yellow rhombuses. 
 

Another proposal is to put in a sidewalk on the south side of Engler Blvd connecting nodes 2 
and 3. This sidewalk will allow a separation between pedestrians and vehicles. This separation 
increases the safety of both pedestrians and vehicles because vehicles will not feel the need to 
swerve out of the way to avoid pedestrians along this busy road. This sidewalk will also allow 
pedestrians the ability to walk from node 2 to node 3 in order to cross at the signaled crosswalk. 
This can be useful when there is a lot of vehicle traffic along Engler and the pedestrian crossing 
signs at node 2 are not enough signalization for students to safely cross. This can be seen 
below in Figure 12. 

 
Figure 12: Shows the sidewalk (in black) that connects nodes 2 and 3 along the south side of Engler Blvd. 

 
A sidewalk that runs along the west side of Park Ridge Drive is another proposed improvement 
for this site. This sidewalk will extend into the neighborhood along the northeast side of the site 
to allow pedestrian access to Chaska Middle School East and the Chaska Community Center. 
This sidewalk will come south from the neighborhood down to the crosswalk on Park Ridge 
drive that connects the Middle School parking lot and the Community center parking lot. To help 
visualize where these two new crosswalks would be implemented, they may be seen in Figure 
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13. This crosswalk is added to encourage the kids who live in the neighborhood to walk to 
school and give them a safe way to do so that separates them from vehicle traffic in the 
neighborhood. 

 
Figure 13: Shows the sidewalk (in black) that leads from the current sidewalk to the neighborhood with crosswalks in red. 

 
Just east of the current roundabout and north of Park Ridge Drive is an instance of a breakage 
in the sidewalk. This is shown in Figure 14, with the attachment in question highlighted in black. 
For consistency and ease of access, this should be fully connected. The addition would also 
utilize the otherwise wasted sidewalk ends and intersection crossings to the south. The new 
sidewalk can be seen below in black in figure 14. 

 
Figure 14: Shows the missing portion of a sidewalk strip (in black) that should be added. 

On the north end of the site, it is proposed that a sidewalk that runs from the ravine to the north 
of the elementary school be added. This sidewalk will also connect to the sidewalk along the 
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east side of HWY 41. Due to the elevation change along this path, there will also need to be 
steps added and it will be necessary to assign someone, possibly school staff or student 
volunteers, to maintain this route during the winter months when ice and snow accumulate. This 
will make for a safer walk for the kids who take this route to school. A rough idea of where the 
trail currently is and where the new sidewalk and steps would be implemented can be seen 
below in red in figure 15. 

 
Figure 15: Shows the sidewalk (in red) that would lead out of the ravine to the sidewalk. 

 
Implementation 
These evaluations of problem areas and proposed solutions were guided by the three E’s of 
Safe Routes to School: engineering, education, and enforcement. The methods used in deriving 
the proposals utilized engineering basics and calculated flow rates within nodes. This is shown 
with steps like specialized intersection types suggested unique to traffic flow and pedestrian 
activity. However, it’s relevant to evaluate how these options will be presented to the 
prospective community and how these changes will be regulated. 
 
In order to maximize the correct and effective use of these new provisions to traffic design and 
safety, the local public will need to be properly informed and educated about these changes. 
With this remodel, there would be plans to send out newsletters to students and families about 
the new developments in the area. These newsletters would inform parents of the benefits of 
using active modes of transportation; they can have such as increase physical activity, 
encourage community engagement, and reduce vehicle emissions around school areas. The 
newsletter would also include information on the developments to the area and the safety 
features of the new trails and crosswalks. With this information being readily available, there is 
hope that more parents will encourage their children to walk or bike to school with the feeling 
that they will be safe. 
 
Additional promotions could also be directed to local news organizations. Offering content and 
descriptions of the news changes, either before or after implementation, could produce news 
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segments to better inform the surrounding communities. This would highlight traffic safety, help 
nearby commuters better adjust to the proposals, and encourage other neighborhoods and 
school districts to make the same adjustments to their availability of active modes of travel. 
 
Finally, these implementations would need enforcement to stay effective and consistent. The 
most basic standardization would include proper upkeep and maintenance in the face of 
inclement weather or disrepair. This would positively reinforce public use, while also reducing 
accidents and issues from failing infrastructure. 
 
The most direct method for promoting the correct use of the proposals would be to increase the 
overall presence of staff and local police to enforce the new changes. Increasing the amount of 
cursory police patrols near sites of notorious problem areas would heighten personal 
accountability. Raising the fines or penalties relative to the school zone could also help. 
However, the staff and students can be incorporated in this, helping with supervising the 
immediate premise. Students especially could host a crossing-guard at neighborhood 
intersections, integrating parent volunteers to jointly enforce and educate through participation. 
 
Conclusion 
In conclusion, through the implementation of these proposals, it is expected that the safety for 
pedestrians and bicyclists will increase greatly. Improvements to the site address the 
engineering aspect of the three Es in the Safe Routes to School Program. By adding the bus 
loading area, through traffic will benefit as well as the buses and students. The sidewalks and 
crosswalk will make the site more pedestrian friendly as to encourage students to use active 
modes of travel to get to and from school. In order to educate the community, the renovations 
will be broadcasted by the school and local organizations. Lastly, these new policies will be 
enforced by the community officials by raising traffic violation fines in the area to encourage 
drivers to be more alert when passing through the school zone. Through the engineering, 
education, and enforcement of these proposals, there is great hope for success with the Safe 
Routes to School Program. 
 
Appendix  
AM CLV Calculations for Nodes 1-10 

 

82



 

 
 
PM CLV Calculations for Nodes 1-10 
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