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EXECUTIVE SUMMARY 

STUDY AREA 

Planning for the future of CSAH 11 has become a priority for Crow Wing County and its local partners 
including the City of Pequot Lakes, City of Breezy Point, Ideal Township, Jenkins Township, and 
Independent School District #186. With the recent granting of municipal consent for the TH 371 bypass 
alternative by the City of 
Pequot Lakes, existing traffic 
issues identified in Pequot 
Lakes and near the Eagle 
View Elementary School, as 
well as potential issues with 
the approved bypass 
alignment, the County has 
determined that a study of the 
CSAH 11 corridor between 
the Cities of Pequot Lakes and 
Breezy Point needed to be 
completed.  
 
This study specifically has 
evaluated six subareas as listed below. 

 Trail connection between Pequot Lakes and Breezy Point 
 Pequot Lakes (between existing TH 371 and proposed TH 371) 
 Eagle View Elementary School 
 Ranchette Drive 
 Whitebirch Drive 
 Ackerson / Buschmann Road Corridor 

 

2012 IMPROVEMENTS 

The Crow Wing County Highway Department is planning a reconditioning project for CSAH 11 in the 
summer of 2012. This project would entail a mill and fill of the existing driving lanes with minor 
improvements of guard rail, drainage, and pedestrian ramps. The CSAH 11 shoulders are fairly new. 
Some drainage improvements may also be completed at the intersection of CSAH 4 and CSAH 11. The 
sidewalks along CSAH 11 in Pequot Lakes will be improved to meet ADA standards. Design and 
coordination with affected parties is underway so a spring/summer of 2012 letting date can be 
accomplished. 
 
This study identified some short term improvements to the corridor that can be implemented into the 
CSAH 11 reconditioning project in the summer of 2012. These short term improvements being 
constructed provide the best value and target the existing and future intersections where need is the 
greatest. These short term improvements to be included into the 2012 project include turn lanes at the 
Eagle View Elementary School and Ranchette Drive. A right-turn and left-turn bypass lane will be 
provided at a new Breezy Point Ice Arena entrance and Whitebirch Drive. An eastbound left-turn bypass 
lane may also be constructed at Wildwood Lane if funding allows. 
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CORRIDOR VISION 

The County has requested the study partners adopt a resolution of support for this study. This study will 
serve as a guide as development as investments are being made along the corridor. The County will 
remain a partner as the communities develop to preserve the safety and mobility of CSAH 11. 
This Corridor Study is the vehicle to understand issues and concerns from a technical, regulatory, and 
community standpoint. The project included development of alternatives that effectively addressed the 
issues and concerns, essentially becoming the “roadmap” to advance continued planning, design, and 
funding of improvements that address existing and future needs on the corridor. This effort has been 
culminated in the preparation of this study report that the County, Cities, Townships, School District, and 
general public can get behind and support to make traffic flow along the corridor safe and efficient.
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BACKGROUND 

Planning for the future of CSAH 11 has become a priority for Crow Wing County and its local partners 
including the City of Pequot Lakes, City of Breezy Point, Ideal Township, Jenkins Township, and 
Independent School District 
#186. With the recent granting 
of municipal consent for the 
TH 371 bypass alternative by 
the City of Pequot Lakes, 
existing traffic issues 
identified in Pequot Lakes and 
near the Eagle View 
Elementary School, as well as 
potential issues with the 
approved bypass alignment, 
the County has determined 
that a study of the CSAH 11 
corridor between the Cities of 
Pequot Lakes and Breezy 
Point needs to be completed.  
 
Due to funding constraints, both short and long term, it is unknown whether the future junction of CSAH 
11/TH 371 will be an at-grade signalized intersection or a simple diamond interchange. To proactively 
address this uncertainty, the County and the City of Pequot Lakes desire to understand the range of 
feasible alternatives for both configurations and strategically plan for the changes to CSAH 11 in the 
years leading up to the construction of the TH 371 bypass.  
 
This Corridor Study is the vehicle to understand issues and concerns from a technical, regulatory, and 
community standpoint. The project included development of alternatives that effectively address the 
issues and concerns, essentially becoming the “roadmap” to advance continued planning, design, and 
funding of improvements that address existing and future needs on the corridor. This effort has been 
culminated in the preparation of this study report that the County, Cities, Townships, School District, and 
general public can get behind and support to make traffic flow along the corridor safe and efficient. 
 
This study specifically has evaluated six subareas as listed below. 

 Trail connection between Pequot Lakes and Breezy Point 
 Pequot Lakes (between existing TH 371 and proposed TH 371) 
 Eagle View Elementary School 
 Ranchette Drive 
 Whitebirch Drive 
 Ackerson / Buschmann Road Corridor 
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REVIEW OF FORMER PLANS 

The following documents were referenced through the study. 
 Pequot Lakes Draft Comprehensive Plan (April 2011) 
 Pequot Lakes Downtown Plan (2008) 
 Pequot Lakes Highway 371 Alternate Route Study Group (2007) 
 Breezy Point Comprehensive Plan (2010) 
 From Mn/DOT 

o TH 371 EIS 
o 371 ICE (CSAH 11 Intersection) 
o Minnesota Origin Destination Survey Transfro Report - September 2002 
o Traffic Report from August 2002 
o Traffic Report from November 2003 
o Highway 371 Transportation and Land Use Plan for Cass and Crow Wing County - 

December 2003. 
o Mn/DOT Bypass Layout (CAD) – with and without interchange 

 

TRAFFIC STUDY 

The CSAH 11 Traffic Technical Memorandum contained in Appendix B documents the site review, data 
collection, crash analysis, existing traffic, future traffic volumes, and need for signalization.  As the study 
progressed, this information was used to assist the development of recommendations and next steps. 
 
LAND USE ANALYSIS / FUTURE TRAFFIC GENERATORS 

Many factors were considered when determining the growth that will occur in the future. The past studies 
that were completed for the TH 371 bypass were reviewed, the City comprehensive plans, County growth, 
and available lots for development were reviewed. 
 
TRAFFIC ANALYSIS / FORECASTS 

The traffic forecasts were developed using some trip generation as discussed above, County growth 
projections, as well as building on the EIS work that was completed with the TH 371 bypass study. The 
forecasts for CSAH 11 in 2030 range from approximately 12,400 vehicles per day near the proposed 
interchange to approximately 8,600 vehicles per day near Breezy Point. These traffic demands should be 
able to be supported by a two-lane facility with some spot safety and intersection capacity improvements. 
Generally, a two lane roadway can serve up to 12,000 to 15,000 vehicles per day. 
 
CRASH HISTORY / SAFETY 

The corridor operates relatively safely today, with only 34 crashes over the 5 mile stretch of roadway 
between TH 371 in Pequot Lakes and CSAH 4 in Breezy Point over 5 years. There have not been any 
fatal or severe injury crashes during that period. 
 
INTERSECTION CONTROL 

In the future, improved intersection control will be needed to accommodate the growing traffic volumes. 
The intersection with the proposed TH 371 bypass alignment will warrant a signal when constructed. 
Other intersections along CSAH 11 to be monitored (and likely candidates) for future signalization (or 



CSAH 11 CORRIOR STUDY REPORT 
 

 
Prepared by: Bolton & Menk, Inc.    

CSAH 11 Corridor Study  Page 5 

other improved intersection control) include the Edgewood Farm Road (primary school access), 
Ranchette Drive, and CSAH 4. 

 

INTERSECTION CONTROL EVALUATION (ICE) 

The recommendations from this study did not find any immediate need to change intersection traffic 
control through the corridor. The two intersections that will most likely need attention first are CSAH 11 
at Edgewood Farm Road (the primary school access) and CSAH 11 at Ranchette Drive. A Phase I ICE 
was completed for these intersections. The existing conditions modeled in the ICE include the proposed 
2012 improvements as the baseline condition. Please see Appendix C for a copy of the ICE. 

 

CSAH 11 SUBAREA 

As the corridor study evolved, areas that needed further attention emerged and were developed as subarea 
studies. These focused study areas are as follows: 

 Trail connection between Pequot Lakes and Breezy Point 
 Pequot Lakes (between existing TH 371 and proposed TH 371) 
 Eagle View Elementary School 
 Ranchette Drive 
 Whitebirch Drive 
 Ackerson / Buschmann Road Corridor 

 
Below is a summary of each of the subareas. A graphic highlighting the different subareas is contained in 
Appendix A. Planning level cost estimates have been prepared for the corridor improvements and are 
included in Appendix E. These estimates are very high-level and need to be revisited and refined as 
improvements are further developed in the future.  
 

CSAH 11 TRAIL SUBAREA  

Although the paved shoulders of CSAH 11 between Pequot Lakes and Breezy Point are a designated 
segment of the Paul Bunyan Byway, they do not provide the inherit safety for use by all ages as does a 
separated trail, nor the opportunity for added scenic beauty. Consequently, there has been a long-standing 
desire to connect the Cities of Breezy Point and Pequot Lakes with a separated, paved, and multimodal 
trail. 
 
Local officials have discussed the possibility 
of using the trail for purposes beyond 
recreation, including use as a potential 
commuter route between the communities and 
as an alternative mode for student travel. Due 
to the proximity of the Eagle View Elementary 
School at the Pequot Lakes/Breezy Point city 
limit and considering the development of 
Breezy Point as a “bedroom community”, it is 
believed that a properly installed facility may 
provide a limited alternative means for 
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children to commute to school. 
 
In addition, it is anticipated that the high degree of tourism experienced will provide economic benefits to 
both communities. Prior to this study, there have been no official studies to test these theories or potential 
alignments developed, beyond sketches, to determine if such a trail is technically feasible, 
environmentally compatible, economically viable, and publicly acceptable. 
 
Local civic groups have recently expressed an interest in seeking grant funding for a trail facility, but in 
order to advance the trail concept and seek potential funding sources, this study was prepared to 
document the feasibility of the trail concept.  
 
This subarea study provided a high level look at the feasibility and cost of providing a trail between 
Pequot Lakes and Breezy Point along CSAH 11.  Please see Appendix A for a graphic of the trail 
concept. Highlights of the trail subarea study graphic include: 

 This map shows the CSAH 11 study area and identifies the subareas 
 Map also shows the potential trail alignments between Pequot Lakes and Breezy Point 
 Map is more conceptual than the other drawings 
 Trail generally fits within the existing right-of-way 
 Trails are coded to a typical section (see insets on bottom of graphic) 
 Construction cost estimate $2.76 million (see Appendix E for detail) 

o $1.75 million in Pequot Lakes 
o $1.01 million in Breezy Point 

 
The trail is ultimately the cities responsibility.  Paul Bunyan Scenic Byway group or local snowmobile 
clubs in coordination with the cities should be contacted if they want to pursue trail construction and 
funding. The County will not be a funding partner in the trail construction or maintenance, but will 
support the trail being placed in the County’s right-of-way if it is determined that it is the most feasible 
route. 
 

PEQUOT LAKES SUBAREA 

This subarea study focused on the impacts of the bypass. CSAH 11 will be the primary access to the 
community once the bypass is in place. Although the City of Pequot Lakes representatives indicated that 
the comprehensive plan states that land use designations will remain the same as they are today, the City 
will likely receive considerable development interest around this future high activity intersection and land 
use designations could change at the discretion of future City Council action.  This study investigated the 
supporting roadway need around this intersection to manage access in the long term. With this plan in 
place, the City of Pequot Lakes and potential developers will be able to better understand traffic needs 
and align access to conform to the plan if land 
use changes are approved. This subarea study 
also considered the CSAH 11 corridor and 
improvements needed between existing and 
future TH 371. 
 
During the study, the County indicated the City 
should plan to take over responsibility of the 
existing TH 371 and the segment of CSAH 11 
between existing TH 371 and the proposed 
bypass alignment of TH 371when the bypass is 
completed as the County is not interested in 
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maintaining that segment for the long term. The long-term concepts developed in this study were 
reflective of the assumed City desire for a 2-lane divided roadway on CSAH 11 based upon review of 
former planning documents. 
 
The City was not prepared at this time to develop a vision that they could support. The City of Pequot 
Lakes prepared a memorandum in February 2012 outlining elements that the City feels is important as 
continued planning is done for improvements on the CSAH 11 corridor. The City did not officially 
approve the memorandum, rather provided it for information. This memorandum is included in Appendix 
F. This memorandum will serve as a starting point when the project is revisited in the future, including 
discussions regarding a future concept and costs. 
 
PEQUOT LAKES SUPPORTING ROADWAY CONCEPT 

 This concept considers the existing roadway network and proposed bypass to create a supporting 
roadway network that should be preserved/constructed as the area around the interchange 
develops 

 Generally, the City is not planning on development around the interchange at this time although 
the northwest quadrant is zoned commercial. 

 The supporting roadways on either side of the interchange at CSAH 11 will be the primary access 
points to the area. No new driveways with direct access to CSAH 11 should be permitted in this 
area. 

 This concept was developed first to identify primary access points so we could then look closer at 
the corridor for short and long term planning 

 See Appendix A for a graphic of this concept 
 
This concept demonstrates one of the many supporting roadway concepts that could be developed. 
Although the network could change, the identified primary access points are set with this concept and that 
future study should direct the traffic to these access points. 
 
PEQUOT LAKES LONG RANGE CONCEPT 1 ‐ TWO LANE DIVIDED WITH PARKING AND LANDSCAPING 

 This concept demonstrates what the CSAH 11 corridor could become if it were reconstructed as a 
City street with bump-outs and a median 

 City studied Government Drive options recently 
 The corridor roadway width remains at 47’ 
 Opportunity to fix the skew at CR 112 
 This concept provides an improved pedestrian friendly downtown with bump outs and greater 

connectivity 
 Truck turning movements would be constrained with this section 
 Parking is provided on both sides of the roadway, but no turning lanes on CSAH 11 
 Sidewalks are extended to existing TH 371 to better connect downtown (west of existing TH 371) 
 Future pedestrian trail options are shown through town. 
 Paul Bunyan Trail treatment across CSAH 11 
 Turn lanes are provided at the future collector road / City hall 
 7’ landscaped medians / Concept has 12’ lanes – desirable lane width is 14’ 
 Concept matches into Mn/DOT’s improvement at the proposed bypass 
 Estimated cost $840,000 (see Appendix E for detail) 
 See Appendix A for a graphic of this concept 
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PEQUOT LAKES LONG RANGE CONCEPT 2 ‐ TWO LANE DIVIDED WITH BIKE LANES AND LANDSCAPING 

 This concept also provides a landscape median such as Concept 1, but the median is dropped near 
intersections to provide short (50’) left turn lanes 

 City studied Government Drive options recently 
 This concept eliminates parking and provides room for a bike lane on each side of the roadway 

along with a 7’ green median 
 The corridor roadway width remains at 47’ 
 Opportunity to fix the skew at CR 112 
 Truck movements are better accommodated with this concept in comparison to Concept 1 
 The future pedestrian trail options are shown through town 
 Paul Bunyan Trail treatment across CSAH 11 
 Turn lanes are provided at the future collector road / City hall 
 Concept has 12’ lanes – desirable lane width is 14’ 
 Concept matches into Mn/DOT’s improvement at the proposed bypass 
 Estimated cost $890,000 (see Appendix E for detail) 
 See Appendix A for a graphic of this concept 

 
PEQUOT LAKES SHORT RANGE CONCEPT ‐ RESTRIPE TO 3‐LANE WITH PARKING ON NORTH SIDE 

 This concept could be completed with the 2012 mill and overlay 
 Elimination of parking on the south side of the roadway (could also be accomplished by 

eliminating the parking on the north side of the roadway) 
 Introduces a center left turn lane 
 Corridor would receive an operational benefit of added left turn lanes until the bypass is 

constructed and a long term concept could be implemented. 
 As an alternative, a bike lane could be introduced on each side of CSAH 11, but parking would 

have to be eliminated on both sides of the roadway (this was not drawn) 
 Estimated cost $100,000 if combined with the 2012 project (see Appendix E for detail) 
 See Appendix A for a graphic of this concept 

 

SCHOOL SUBAREA 

The County is aware that future increases in 
traffic demand on CSAH 11 east of the bypass 
may worsen traffic movements and exacerbate 
an existing concern at the entrances and exits 
to Eagle View Elementary School. It has long 
been observed that the school’s internal traffic 
pattern has been disrupted by extensive student 
drop-off and pick-up traffic and is not 
functioning as desired during peak times. In 
spite of past traffic control assistance from the 
Breezy Point Police Department and recent 
past access and intersection improvements 
completed through a partnership between the County, the School District, and the City of Breezy Point, 
traffic safety, capacity, and performance problems of CSAH 11 in the immediate area of the Eagle View 
Elementary School remain. Due to local commercial property use and additional commercial land use 
development occurring in the vicinity of the school, a solution that improves traffic safety at the school 
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while allowing the commercial area to develop is the desired outcome. Without a plan for logical 
commercial development access in the area, future options to address the concerns at the school may 
become precluded. 
 
PM PEAK HOUR STACKING 

Below is a summary of the pick-up conditions 
witnessed at the school on September 14th and 
15th, 2011. 
 
2:45 - 8 cars lined up 
3:00 - by this time 59 cars waiting (some park) 
/ school lets out 
3:05 - cars backed up to CSAH 11 
3:10 - buses leave / pickups leaving too 
3:15 - by this time 91 folks have arrived to pick 
up / most cars have left by now 
3:30 - a total of 106 pickups occurred 
Assumed 25’ per car for storage length 
 
 
PLANNED SCHOOL SITE IMPROVEMENTS 

The school began site improvements in October 2011 to add an early childhood addition. This addition 
will introduce parents as well as the existing buses on the eastern access. The school improvements also 
include site revisions on the west side of the school, where all the drop-off and pick-up activity occurs to 
improve safety and operations. 
 
Through this study, conversations were ongoing between the County and school representatives to discuss 
the planned site improvements and safety concerns the County had. The County, as well as the other 
stakeholders, share the same desire to maximize the safety for the access to the school. The County had 
concerns about the planned site improvements that the school was proposing and provided supplemental 
information regarding traffic flow for the school representatives to consider. The County worked out the 
concerns with the school and its representatives.  
 
One idea proposed by the study team included closing the western access point and requiring traffic enter 
the main access and then snake through the parking lot similar as it does today, but with a longer storage 
length. In addition, a visitor area will be made in the parking lot that will be cut off from the circulating 
traffic. 
 
The final decision for the internal circulation of school traffic rested with the School Board. The Board 
does not want the traffic to flow through the parking area after considering the concern raised by the 
County. The School Board decided to continue with the improvements as planned without severing the 
connection between the parking area and drop-off area. They feel the traffic will not back up to CSAH 11 
as a result of their 2012 site improvements. Conditions should still be closely monitored. If traffic is 
backing up to CSAH 11, the barriers should be placed to direct traffic through the parking area to 
accommodate the heavy pick-up demand like it is today until the school has funds to permanently solve 
this issue. 
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SCHOOL LONG RANGE CONCEPT 1 ‐ TWO PRIMARY ACCESS POINTS 

 Focuses traffic to 2 primary access points 
 Highly managed access on CSAH 11 
 School provided 2 ways of access 
 School internal operations / circulation needs further study 
 Much storage for school traffic in turning lanes 
 Supporting roadway network 
 Requires 2 property acquisitions (west of school and north of Log Shop) 
 Bank site needs work to maintain circulation 
 Connection to Wildwood Ln (convenience) 
 Ski Chalet Option 
 Estimated cost $2,040,000 (see Appendix E for detail) 

 
SCHOOL LONG RANGE CONCEPT 2 ‐ MEDIAN AND LEFT TURN LANES 

 This concept was originally developed as an optional low cost improvement to go along with the 
2012 mill and overlay but was found to be too expensive 

 Concept adds a 4’ monolithic median to manage access and channelize traffic 
 Provides access management / better spaced intersections with turn lanes 
 Eliminates right-turn-bypass lanes 
 Provides left turning lanes (and u-turn opportunities to right-in / right-out properties) 
 Median introduces a more urban / developed feel which should alert drivers of potential turning 

traffic and a heightened awareness as the environment changes 
 Could salvage much of the pavement / base that exist due to extensive right-turn lane and left turn 

bypass lanes. 
 There may be further locations that may warrant additional right turn lanes. 
 Further study Ski Chalet intersection treatment options – will not be closed with 2012 project 
 Estimated cost $590,000 (see Appendix E for detail) 

 
SCHOOL SHORT RANGE CONCEPT ‐ TURN LANES 

 This concept adds left and right turn lanes at the school entrances 
 Tapered right turn lane at the primary school entrance ensures sightlines remain during peak 

periods when activity is high entering and exiting the school 
 Turn lanes allow turning traffic to get out of the way of through traffic 
 This concept enhances the schools site improvements to route drop-offs and pickups through the 

school grounds effectively 
 Close Ski Chalet intersection 
 Estimated cost $150,000 if combined with the 2012 project (see Appendix E for detail) 

 
Edgewood Farm Road was realigned recently and currently resides on an easement set to expire in 2013. 
The City just permanently acquired the property needed for the current intersection alignment. 

 

RANCHETTE SUBAREA  

This subarea in Breezy Point focuses on the intersection of Ranchette Drive and CSAH 11. Access to 
Billy’s bar and the Breezy Point Ice Arena, as well as the likely expansion of the arena, and potential 
hotel and convenience store were evaluated. A long range vision will be developed that will likely 
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incorporate access consolidation / 
management improvements to maintain the 
safety, mobility, and capacity. 
 
Through the study, the County met with the 
owners of Billy’s and the Breezy Point Ice 
Arena. The improvements were discussed as 
well as site circulation issues. The concepts 
developed incorporate and represent what was 
learned and concluded at these meetings. 
Through County coordination, the mailboxes 
along CSAH 11 at Ranchette will be relocated 
with the 2012 project. Mailboxes will be moved to the other side of CSAH 11 so stopping does not occur 
in the turn lane. 
 
RANCHETTE DRIVE CONCEPT ‐ TURN LANES / ACCESS MANAGEMENT 

 Part of the concept could be included in 2012 mill and overlay project 
 Adds left and right turn lanes at the 

intersection 
 Manages access around intersection / 

decreases conflict points 
 Capacity improvements on Ranchette 

(Right turners get around through / 
lefts with new RTL) 

 Increase capacity of intersection – 
accommodates growth 

 The Ranchette intersection 
improvements warrant the closure of 
the existing access to Breezy Point Ice 
Arena. This concept shows a relocation of the access to the west side of the arena. 

 When future development occurs west of the Breezy Point Ice Arena, the access to CSAH 11 will 
be severed and redirected to the north, to Ski Chalet Drive. 

 When the property develops just east of the Breezy Point Ice Arena, the access should be directed 
to Ski Chalet Drive. 

 Estimated cost $150,000 if combined with the 2012 project (see Appendix E for detail) 
 

WHITEBIRCH SUBAREA 

This is a subarea added to the study based on 
meetings with the landowner and discussions 
with the City. There is a demand from the east to 
this golf course and a left turn lane would 
provide that turning demand to stack outside of 
the through lanes. Concepts were developed that 
displayed a left turning lane and a left turn 
bypass lane. The turn lane concept is the most 
desirable, but is more costly. The County has 
limited funds to implement spot safety 
improvements in 2012. 
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The group also discussed an abandoned approach west of Whitebirch Drive. The City has researched this 
area and determined that roadway had been vacated many years ago. It is thought that the approach was 
kept open for private building construction. The 2012 project will eliminate this approach. 
 
WHITEBIRCH DRIVE SHORT RANGE CONCEPT 1 ‐ TURN LANES 

 Provides a 300’ westbound left turn lane at Whitebirch Drive 
 Provides a 300’ eastbound right turn lane at Whitebirch Drive 
 Better serves the demand from the east to the golf course / restaurant 
 Provides the turning traffic opportunity to stack outside of the through lanes  
 Estimated cost $130,000 if combined with the 2012 project (see Appendix E for detail) 

 
WHITEBIRCH DRIVE SHORT RANGE CONCEPT 2 ‐ LEFT TURN BYPASS LANE 

 Provides a westbound left turn bypass lane at Whitebirch Drive 
 Provides a 300’ eastbound right turn lane at Whitebirch Drive 
 Better serves the demand from the east to the golf course / restaurant 
 Provides the westbound through traffic opportunity to go around turning traffic onto Whitebirch 

Drive  
 Estimated cost $50,000 if combined with the 2012 project (see Appendix E for detail) 

 

ACKERSON – BUSCHMANN ROAD SUBAREA  

Due to the proposed access changes with the TH 371 bypass, consideration has been given to the 
development of a second route, parallel to CSAH 11, which would address existing traffic issues and 
future traffic generated with the bypass alternative. A Technical memorandum contained in Appendix D 
documents the preliminary assessment of the two roadways and the challenges related to their width, 
current vertical/horizontal alignments, and the extensive presence of wetlands. 
 
This subarea evaluated this corridor, which is north of CSAH 11. This corridor provides a straight east-
west connection between TH 371 and CSAH 11, east of Breezy Point. The roadways generally follow the 
lay of the land and are very hilly and curvy, and substandard. The subarea study evaluated the cost and 
feasibility to improve the corridor to County Road standards. 
 
AKERSON ROAD / BUSCHMANN ROAD CORRIDOR IMPROVEMENTS OVERVIEW ‐ UPGRADE TO A 

COUNTY ROADWAY 

 Road corridor would be designed to carry 
traffic at 50 mph + 

 Roadway widened and regarded to meet 
standards (including shoulders and 
ditches) 

 Provide a 10-ton pavement design 
 Provide proper clear zone 
 Relocate utility lines 
 Acquire right-of-way along the corridor 

(100’ R/W corridor desired) 
 Intersection realignment / improvements 

at Nelson Road, Ranchette Drive, and 
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CSAH 11 
 Existing traffic volumes 800 vehicles per day / Future traffic volumes 1,500 vehicles per day 
 No crashes on corridor between 2005 and 2010 
 Estimated cost $8,100,000 (see Appendix D for detail) 

 
The connections Buschmann Road and Akerson Road provide are valuable connections to the region. The 
corridor is substandard and a safety concern if increased traffic would utilize it in the current state. If the 
corridor were upgraded to the appropriate County standards, the roadway could become a County 
roadway. Improvements to upgrade the roadway are cost prohibitive at this point. Currently funding 
programs are very limited to assist this project to be constructed. The local governments cannot afford to 
upgrade this corridor at this time. The project stakeholders should continue to monitor the traffic volumes 
and crash history on the roadways, especially as traffic patterns adjust to the TH 371 bypass in 2018. This 
roadway could have a larger role in the overall roadway network with the connection to TH 371. If 
demands on the corridor increase, this study and recommendations should be revisited to determine if 
upgrades should be completed at a later date and if the jurisdiction of the roadway should be transferred to 
the County. 

 

PUBLIC AND STAKEHOLDER INVOLVEMENT 

TASK FORCE MEETINGS 

The Task Force met four times through the course of the study. The Task Force was a designated group of 
representatives of the stakeholders in the study area. The purpose of this Task Force was to guide the 
study, review the products, provide local perspective and insight, and keep their boards and commissions 
up to speed on the study. The Task Force assisted in the identification of a vision for the subareas. Below 
is a listing of Task Force members: 

1. Dave Sjoblad  City Council, Pequot Lakes 
2. Dennis Czech  Supervisor, Jenkins Township 
3. Eric Johnson   Engineer, Bolton & Menk 
4. Eric Klang  Chief of Police, Pequot Lakes 
5. Jim Brandt  Supervisor, Ideal Township 
6. Joe Rudberg  City Administrator, Breezy Point 
7. Kevin Merschman Police Chief, Breezy Point 
8. Luke Wehseler  Staff Engineer, Crow Wing County 
9. Mike Dubay  Jenkins Township Board 
10. Mike Loven  City of Pequot Lakes 
11. Paul Thiede  County Commissioner, District 2 
12. Phil Martin  Project Manager, Bolton & Menk 
13. Rick Linnell  Superintendent, ISD# 186 
14. Rob Hall  Assistant Engineer, Crow Wing County 
15. Tom Nelson   City Council, Breezy Point 

 
PUBLIC OPEN HOUSES 

Two public open houses were held during the project. An open house notice was prepared which was 
mailed to the 180 individuals who reside along the corridor between Pequot Lakes and Breezy Point.  
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Open House #1 
The first open house was held on December 15, 2011 at Eagle View Elementary School. The 
sign-in sheet indicated 41 folks signed in, although it is felt many bypassed the sign-in table. 
Comment cards were available for folks to provide written comments. Only 4 comments were 
received from the attendees. All concepts described in this study report were displayed along with 
the planning level cost estimates. 
 
Open House #2 
The second open house was held on February 23, 2012 at Breezy Point City Hall. The sign-in 
sheet indicated 41 folks signed in. Comment cards were available for folks to provide written 
comments. Only 5 comments were received from the attendees, with more coming in following 
the meeting. This open house shared the vision for each subarea. This open house also shared the 
plans for the 2012 improvements. 
 
Below is a summary of comments from the Open House. Most in attendance were residents who 
access CSAH 11 from Wildwood Lane. In the weeks leading up to the Open House it was 
publicized that the access was identified for potential closure or modifications resulting in a large 
opposition to changes at this intersection. The actual written comments received in this study are 
on file at Crow Wing County Highway Department. 

 Do not support the frontage road concepts by the school 
 Support short term turn lane additions at school access points and Ranchette Drive 
 Do not shift traffic from Wildwood Lane to Ski Chalet Drive 

o Sight distance issues 
o Added mileage 
o Safety concerns 
o Emergency services / Deliveries 

 Build turn lanes at Wildwood Lane 
 Light the intersection of Wildwood Lane 
 Find funding for CSAH 11 trail improvements 

 

2012 CORRIDOR IMPROVEMENTS 

The Crow Wing County Highway Department is planning a reconditioning project for CSAH 11 in the 
summer of 2012. This project would entail a mill and fill of the existing driving lanes with minor 
improvements of guard rail, drainage, and pedestrian ramps. The CSAH 11 shoulders are fairly new. 
Some drainage improvements may also be completed at the intersection of CSAH 4 and CSAH 11. The 
sidewalks along CSAH 11 in Pequot Lakes will be improved to meet ADA standards. Design and 
coordination with affected parties is underway so a spring/summer of 2012 letting date can be 
accomplished. 
 
This study identified some short term improvements to the corridor that can be implemented into the 
CSAH 11 reconditioning project in the summer of 2012. These short term improvements to be included 
into the 2012 project will include turn lanes at the Eagle View Elementary School and Ranchette Drive. A 
right-turn and left-turn bypass lane will be provided at a new Breezy Point Ice Arena entrance and 
Whitebirch Drive. An eastbound left-turn bypass lane may also be constructed at Wildwood Lane if 
funding allows. 
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RECOMMENDATIONS AND NEXT STEPS 

SHORT TERM IMPROVEMENTS 

The County intends to construct some of the short-term concepts along with their 2012 mill and overlay 
project at the locations listed below if funding can be assembled: 

 Edgewood Farm Road / School Access Points (turning lanes at two intersections) 
 Breezy Point Ice Arena (right-turn and left-turn bypass lane at a relocated entrance) 
 Ranchette Drive (turning lanes) 
 White Birch Drive (right-turn and left-turn bypass lane) 

 
The short term improvements being constructed provide the best value and target the existing and future 
intersections where need is the greatest. The short term improvements identified in Pequot Lakes were not 
supported by the City at the Task Force level since the concept eliminates parking from one side of the 
roadway, and therefore was not considered further for incorporation into the 2012 plan. Improvements to 
this segment will occur with the planned turnback of CSAH 11, after the TH 371 bypass is constructed. 
The short term improvements at White Birch Drive will include the bypass lane rather than the left turn 
lane design due to the limited amount of funding. 
 
The County is aggressively pursuing additional funding for the 2012 improvements. The County is 
applying for Local Road Improvement Program funds for the intersection improvements along the 
corridor. If the funding application is unsuccessful, the County will look hard to find the necessary funds 
to incorporate the identified improvements. The County feels confident they can deliver the above 
referenced projects in 2012. 
 
The County will continue final coordination and design to deliver the corridor improvements in 2012. 
Some remaining items of coordination include: 

 Final coordination recently occurred to secure the permanent easement for Edgewood Farm Road 
at CSAH 11 

 Final coordination recently occurred with the owner of Billy’s regarding access modifications and 
site circulation. The access in question will remain, but will be altered to be a right-in only. 

 Coordination with Breezy Point Resort regarding the access plans and changes near the Breezy 
Point Ice Arena 

 

LONG RANGE IMPROVEMENTS 

The County has requested the study partners adopt a resolution of support for this study. This study 
should serve as a guide as development and investments are being made along the corridor. The County 
will remain a partner as the communities develop to preserve the safety and mobility of CSAH 11. 
 
While the study identified two very different long range visions for the school subarea, they both can be 
supported by the City. The vision that better fits with future land use demands can be determined at the 
time development pressures will warrant a decision to be made so access and roadway improvements can 
be planned for. The ultimate vision may certainly evolve, but it is likely that the area should create 
primary access points that can be served by turning lanes and a supporting roadway network. 
 
The City of Pequot Lakes should support this study and use it as a guide as the community undergoes 
changes with the TH 371 bypass. Even if the community has no plans to grow to the new CSAH 11 
intersection at TH 371, development pressures in the future may change City position on this issue. 
Access to CSAH 11 should be managed in a fashion that it does not degrade the ability for CSAH 11 to 
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serve as the important connection linking downtown Pequot Lakes to the new TH 371. While this 
segment of CSAH 11 will be under City control once the County turns back the roadway, the function of 
the roadway will still need to serve the capacity demands of this new traffic pattern. The long range 
concepts identified in this study can serve as a guide as to the method of access treatment and supporting 
roadway network the City should plan to develop as the community grows to the east. 
 

PEQUOT LAKES VISION 

The City of Pequot Lakes prepared a memorandum in February 2012 outlining elements that the City 
feels is important as continued planning is done for improvements on the CSAH 11 corridor. The City did 
not officially approve the memorandum, rather provided it for information. This memorandum is included 
in Appendix F. This memorandum will serve as a starting point when the project is revisited in the future, 
including discussions regarding a future concept and costs. 

 

CONTINUE CORRIDOR MONITORING 

The County will continue to monitor the CSAH 11 corridor. There will be a shift in the way traffic will 
flow through this region of the County. Intersections that were identified for likely future signalization 
should be periodically evaluated to identify when changes in traffic control will be warranted. New travel 
patterns should be identified and understood.



CSAH 11 CORRIOR STUDY REPORT 
 

 
Prepared by: Bolton & Menk, Inc.    

CSAH 11 Corridor Study   

 

 

 

 

 

APPENDIX A ‐ GRAPHICS



!(
!(

!(
!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!( !( !( !( !( !( !( !( !(
!(

!(
!(

!(
!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!( !( !( !( !( !( !( !(

!(
!(

!(
!(

!(
!(

!(
!(

!(
!(

!( !( !( !( !( !( !( !(

!(
!(

!(
!(

!(
!(

!(
!(

!(
!(

!(
!(

!(
!(

!(
!( !( !( !( !( !( !( !( !( !(

!(!(!(!(!(!(!(!(

!( !( !( !( !( !( !( !( !( !( !( !(

!(
!(

!(
!(

!(
!(

!(
!(

!(
!(

" """" " " " " " " " " " " " " " " " " " " "
" " " " " " " " " " " " " " " " " " " " " " " "
" " " " " " " " " " " " " " " " " " " " " " " "
" " " " " " " " " " " " " " " " " " " " " " " "
" " " " " " " " " " " " " " " " " " " " " " " "
" " " " " " " " " " " " " " " " " " " " " " " "
" " " " " " " " " " " " " " " " " " " " " " " "
" " " " " " " " " " " " " " " " " " " " " " " "
" " " " " " " " " " " " " " " " " " " " " " " "
" " " " " " " " " " " " " " " " " " " " " " " "
" " " " " " " " " " " " " " " " " " " " " " " "
" " " " " " " " " " " " " " " " " " " " " " " "
" " " " " " " " " " " " " " " " " " " " " " " "
" " " " " " " " " " " " " " " " " " " " " " " "
" " " " " " " " " " " " " " " " " " " " " " " "
" " " " " " " " " " " " " " " " " " " " " " " "
" " " " " " " " " " " " " " " " " " " " " " " "
" " " " " " " " " " " " " " " " " " " " " " " "
" " " " " " " " " " " " " " " " " " " " " " " "
" " " " " " " " " " " " " " " " " " " " " " " "
" " " " " " " " " " " " " " " " " " " " " " " "
" " " " " " " " " " " " " " " " " " " " " " " "
" " " " " " " " " " " " " " " " " " " " " " " "
" " " " " " " " " " " " " " " " " " " " " " " "
" " " " " " " " " " " " " " " " " " " " " " " "

GjWX

GjWX

GjWX

GjWX

GcWX

?òA@

?òA@

Sé112

GjWX

Sé112

R I C E   L A K E

C
it

y 
of 

Pe
qu

ot 
La

ke
s

C
it

y 
of 

B
re

ez
y 

Po
i n

t

City of Breezy Point

C
it

y 
of 

B
re

ez
y 

Po
in

tCITY OF
PEQUOT LAKES

CITY OF
BREEZY POINTA

R
EN

A

WHITE BIRCH
GOLF COURSE

B
R

EEZY        PO
IN

T        A
IR

PO
R

T

CITY
HALL

EAGLE VIEW
ELEMENTARY

SCHOOL

RICE LAKE
LOWELL WMA

HISTORIC
FIRE TOWER

C
ITY H

A
LL

INFORMATION
CENTER

PA
U

L 
 B

U
N

YA
N

  T
R

A
IL

PA
U

L 
 B

U
N

YA
N

  T
R

A
IL

TRAIL COULD FOLLOW
PEDERSON RD OR CSAH 11

CSAH 11 DESIGNATED
AS PAUL BUNYAN

SCENIC BYWAY

MNDOT IS PRESERVING
ROW FOOTPRINT

FOR INTERCHANGE

ALL WAY
STOPSIGNALIZED

INTERSECTION

P E Q U O T   L A K E S   S U B A R E A   S T U D Y

S C H O O L   S U B A R E A   S T U D Y

2011/2012 SCHOOL
EXPANSION PROJECT

OPTIONAL PEDESTRIAN
UNDERPASS

OPTIONAL TRAIL
ALIGNMENT

S U B A R E A   S T U D Y

BREEZY POINT
XC SKI & WALKING TRAIL

ALL WAY
STOP

PELICAN WOODS
CEMETERY & NATURE TRAILS

P E Q U O T   L A K E S   S U B A R E A   S T U D Y

S C H O O L   S U B A R E A   S T U D Y

R A N C H E T T E

R
A

N
C

H
E

T
T

E
 D

R

SKI CHALET DR

PR
O

PO
S

ED
  T

H
  3

71
  B

YP
A

SS
  (

20
18

+ 
C

O
N

ST
R

U
C

TI
O

N
)

S
U

B
A

R
E

A
  S

T
U

D
Y

R
A

N
C

H
E

T
T

E

W H I T E B I R C H S
U

B
A

R
E

A
  S

T
U

D
Y

A

C-1

C-1

B-1

B-1

C-3

B-1

B-1

B-2

B-3

C-1

C-1

C-2

C-1

B-1 C-1
C-2B-1

B-3

C-1

C-1

C-1

C-1

C-2

C-1

B-3

B-2

C
-1

B-1

B-1

C
-1

C-1

C-1

C-1

C-1

W BUTLER ST

S
TAT

E 
H

W
Y 

371

WEAVERS POINT RD

A
LP

IN
E

 D
R

TOWER SQ

2N
D

 S
T

R
E

D
 O

A
K

 L
N

MAIN ST

SUMMER DR

W WOODMAN ST

R
A

IN
IE

R 
D

R

BREEZY POINT DR

SNOQUALMIE LN

O
S

C
E

O
LA 

C
IR

NORTH DR

CEDAR 
DR

1S
T

 S
T

O
LD

 H
W

Y
 3

71

E SIBLEY ST

FOREST PL

CHICKASAW CIR

GRIFFIN CIR

DW
Y 

- W
HIT

EB
IR

CH 
CAM

PI
NG CLUSTERS 2

SHADY TRL

E WOODMAN ST

E GROVE ST

PEAK CIR

A
LP

IN
E

 C
IR

FO
REST PLACE CIR

ALPINE LN

SCENIC 
OVERLOOK

CA
TS

K
IL

L 
LN

SU
FF

O
LK

 D
R

N 
SPRUCE 

DR

S
TA

T
E

 H
W

Y
 371

BEAVER DR

SN
O

Q
U

A
LM

IE 
C

IR

ORIOLE ST

D
W

Y 
W

H
IT

EB

IR
CH

S
 W

A
S

H
IN

G
TO

N
 A

V
E

N
 W

A
S

H
IN

G
TO

N
 A

V
E

SNOWMAN CIR

PILLSBURY ST

OU
RA

Y 
DR

SNOWFLAKE CIR

C
O

 R
D

 4

DEWDROP CIR

WHITEBIRCH DR

W LAKE ST

H
ILLS

ID
E

 PA
S

S

W
IL

D
W

O
O

D
 C

T

LYNX 
DR

BITTERSWEET CIR

MOREHOUSE DR

CHEROKEE TRL

SUN VALLEY DR

NICKEL RD

B
LU

E
B

IR
D

 L
N

D
W

Y
 

W
H

ITEB
IR

C
H

DWY PEQUOT TERRACE ESTATES

SU
N

 VA
LLEY

 PA
SS

WIN
TER TRL

APACHE CIR

N
A

G
E

L 
R

D

TREE FARM RD

PEDERSON RD

M
O

R
E

H
O

U
S

E 
D

R

R
O

B
IN

 L
N

A
P

PA
LA

C
H

IA
N

 D
R

SH
AS

TA
 D

R

RIC
E 

C
R

E
E

K 
D

R

SU
N V

AL
LE

Y 
LN

G
R

A
V

D
A

H
L D

R

ARAPAHO CIR

C
R

EEK 
C

IR

LILA
C

 D
R

SH
AS

TA
 D

R

ENGEN RD

R
A

C
C

O
O

N
 LN

FO
U

R 
S

E
A

S
O

N
S 

P
L

C
AT

S
K

ILL 
D

R

PA
PA

G
O 

C
IR

CO RD 11

PUEBLO CIR

R
A

N
C

H
E

T
T

E
 D

R

N
 P

IN
E

W
O

O
D

 D
R

N
 B

IR
C

H
W

O
O

D
 D

R

LOGGIN
G LN

NICKEL WOODS CIR

W
HITE OVERLOOK DR

H
U

N
T

 B
LV

D

T
E

R
M

IN
A

L R
D

G
O

V
E

R
N

M
E

N
T 

D
R

W
IL

D
W

O
O

D 
LN

W
ILDW

OOD 
LN

A
LP

IN
E

 D
R

ALPINE DR

C
O

 R
D

 1
12

N
 P

IN
E

W
O

O
D

 D
R

D
W

Y 
- W

H
IT

EB
IR

C
H 

C
A

M
P

IN
G 

C
LU

S
T

E
R

S 
2

DWY - WHITEBIRCH 
CAMPING CLUSTERS 1

DW
Y 

- W
HIT

EBIR
CH CAMPING CLUSTERS 2

DW
Y 

- W
HITEBIRCH CAMPING CLUSTERS 1

ST MORITZ BLVD

ST 
M

O
R

IT
Z 

B
LV

D

D
W

Y 
- 

W
H

IT
EB

IR
CH 

C
A

M
P

IN
G 

C
LU

S
T

E
R

S 
2

DW
Y 
- W

HI
TE

BI
RC

H 

CA
M
PI
NG 

CL
US

TE
RS 

1

D
W

Y 
W

H
IT

EB
IR

C
HDW

Y 

- W
H

IT
E

B
IR

C
H 

C
A

M
P

IN
G 

CL
U

ST
ER

S 1

SPRIN
G LOOP

CO 
RD 

11

CO RD 11

EASTW
O

O
D 

DR

EASTWOOD DR

O
LD

 H
W

Y
 3

71

APPALACHIAN CIR

E
D

G
E

W
A

T
E

R
 F

A
R

M
 D

R

B
E

R
G

Q
U

IS
T

 D
R

W
IL

DW
OOD L

N

S
U

FF
O

LK 
C

IR

SUMMIT RIDGE DR

SU
M
M
IT
 R
ID

GE
 D
R

RAE AVE

R
A

E 
A

V
E

R
A

IN
IE

R
 D

R

R
A

IN
IE

R
 D

R

LUND RD

A
IR

P
O

R
T

 R
D

A
IR

P
O

R
T

 R
D

DWY 

- W
H

IT
E

B
IR

C
H 

C
A

M
PI

N
G 

CL
U

ST
ER

S 
1

December, 2011

I

Source: Crow Wing County, MNDNR

CSAH 11 STUDY AREA
OVERVIEW AND TRAIL
SUBAREA STUDY

Figure 1

0 150

Feet

M
a

p 
D

oc
u

m
en

t: 
\\

A
rc

se
rv

e
r1

\g
is

\C
W

C
O

\T
4

21
03

9
34

\E
S

R
I\M

a
ps

\1
03

93
4

 C
S

A
H

 1
1

- 
4

2x
17

0
.m

xd
D

at
e

 S
av

ed
: 

11
/2

9
/2

01
1

 4
:4

5
:4

5 
P

M

CSAH 11 CORRIDOR STUDY
CROW WING COUNTY, MINNESOTA

C S A H  1 1  S T U D Y  A R E A  O V E R V I E W  A N D  T R A I L  S U B A R E A  S T U D Y !I
0 0.25

Miles

!I
0 0.25

Miles

Legend

Parcels

City Limits

National Wetlands Inventory

Overhead Utility Lines

Proposed TH 371 Bypass

Protected Waters

Guard Rails!( !(



?

?

?

?

?

S
S

S
T

O
C

K
 

P
I

L
E

?

?

?

?

?

?

?

?

S

?

?S

?

?

?

S
T

O
C

K
 

P
I

L
E

 
 
 
 
 
9
0
0

 
 
 

 

 
1
2
7
4
.

4

7

TBM 300

 
1
0

0

0
0

 
1
0

0

0
1

 
1
0
0

0

2

 

1

2
7
6
.
4

9

 
1
0

0

0
3

 
1
2

7

6
.
3
4

 
1
0

0

0
4

S.E.COR.WEST BR PIER

 
1
0

0

0
5

N.E.COR.WEST BR PIER

 
1
0

0

0
6

N.E.COR.EAST BR PIER

 
1
0

0

0
7

S.E.COR.EAST BR PIER

    300

    301

NW COR WEST BR PIER

SW COR WEST BR PIER

N.W.COR.EAST BR PIER

S.W.COR.EAST BR PIER

 10008

 10011

 
1

0

0
1
0

 
1
0

0

0
9

BRIDGE CORNER

BRIDGE CORNER

BRIDGE CORNER

BRIDGE CORNER1
2
7

6

.
3
6

 
1

2

7
6
.
4
3

 N 269000 
 

E
 
5
3
8
0
0
0

 N 269000 
 

E
 
5
3
9
0
0
0

 N 269000 
 

E
 
5
4
0
0
0
0

 N 269000 
 

E
 
5
4
1
0
0
0

P
M
 

P
E

A
K
 

H
O

U
R

T
U

R
N
IN

G
 

V
O

L
U

M
E

S

J
U

N
E
 

2
0
3
0
 

W
E

E
K

D
A

Y

C
L

O
S

E

C
L

O
S

E

C
L

O
S

E

C
L

O
S

E

C
L

O
S

E
C

L
O

S
E

CLO
SE

CLOSE

C
L

O
S

E

C
L

O
S

E

C
L

O
S

E

CLOSE

CSAH 11

Ackerson Road

P
r
o
p
o
s
e
d
 T

H
 3

7
1
 B

y
p
a
s
s

T
H
 3

7
1

P
a
u
l 

B
u
n
y
a
n
 T
r
a
il

C
R
 1

1
2

Tree Farm Road

M
o
r
e
h
o
u
s
e
 D

r
iv

e

P
ro

p
o
s
e
d
 T

H
 3
7
1
 B

y
p
a
s
s

h:\CWCO\T42103934\conceptual\Pequot Lakes Long Term Subarea\Pequot Lakes Subarea Layout A.dgn

OCTOBER 2011

CROW WING  COUNTY, MINNESOTA

CSAH 11 CORRIDOR STUDY

Supporting Roadway Network
PEQUOT LAKES SUBAREA

   SCALE IN FEET

200



S
S

?

?

?

?

?

P
M
 

P
E

A
K
 

H
O

U
R

T
U

R
N
IN

G
 

V
O

L
U

M
E

S

J
U

N
E
 

2
0
3
0
 

W
E

E
K

D
A

Y

C
L

O
S

E

C
L

O
S

E

CLOSE1:5

CLOSE
CLOSE

1:15

T
H
 3

7
1

P
A

U
L
 B

U
N

Y
A

N
 T

R
A
IL

ORIOLE ST

N
 W

A
S

H
IN

G
T

O
N
 A

V
E

C
R
 1

1
2

E BUTLER ST

G
R

A
V

D
A

H
L
 D

R

E WOODMAN ST

P
R

O
P

O
S

E
D
 T

H
 3

7
1
 B

Y
P

A
S

S

5 Sta
lls

5 Sta
lls

5 Sta
lls

5 Sta
lls

8 Stalls

2 Stalls 2 Stalls

10 Stalls

7 Stalls 2 Stalls

3 Stalls

6’ WALK

6’ BLVD

12’ LANE

7’ MEDIAN

12’ LANE

6’ BLVD

10’ TRAIL

6’ WALK

6’ BLVD

12’ LANE

7’ MEDIAN

14’ LANE

6’ BLVD

10’ TRAIL

14’ LEFT TURN LANE

FU
T

U
R
E
 C

O
LLE

C
T

O
R
 R

O
A

D
W

A
Y

8’ PARKING

12’ L
ANE

7’ MEDIAN

12’ L
ANE

8’ PARKING

WALK

WALK

6’ SHOULDER

6’ SHOULDER
6’ SHOULDER

6’ SHOULDER

G
O

V
E

R
N

M
E

N
T
 D

R

Concept 1 - Two Lane Divided with Parking and Landscaping
PEQUOT LAKES SUBAREA - LONG TERM

H:\CWCO\T42103934\conceptual\Pequot Lakes Long Term Subarea\Pequot Lakes Subarea Layout B.dgn

SCALE IN FEET   
25

LEGEND

SHOULDERS (PAVED)

LANDSCAPED AREA

PROPOSED RIGHT-OF-WAY

CONCRETE (MEDIAN / WALK)

TRAIL (BITUMINOUS)

ROADWAY / DRIVEWAY (BITUMINOUS)

DECEMBER 2011

CROW WING  COUNTY, MINNESOTA

CSAH 11 CORRIDOR STUDY



S
S

?

?

?

?

?

P
M
 

P
E

A
K
 

H
O

U
R

T
U

R
N
IN

G
 

V
O

L
U

M
E

S

J
U

N
E
 

2
0
3
0
 

W
E

E
K

D
A

Y

C
L

O
S

E

C
L

O
S

E

CLOSE1:5

CLOSE
CLOSE

1:15

T
H
 3

7
1

P
A

U
L
 B

U
N

Y
A

N
 T

R
A
IL

G
O

V
E

R
N

M
E

N
T
 D

R

ORIOLE ST

N
 W

A
S

H
IN

G
T

O
N
 A

V
E

C
R
 1

1
2

E BUTLER ST

G
R

A
V

D
A

H
L
 D

R

E WOODMAN ST

P
R

O
P

O
S

E
D
 T

H
 3

7
1
 B

Y
P

A
S

S

6’ WALK

6’ BLVD

6’ BIKE LANE

14’ LANE

12’ LEFT TURN LANE

7’ MEDIAN

14’ LANE

6’ BIKE LANE

6’ BLVD

10’ TRAIL

6’ WALK

6’ BLVD

6’ BIKE LANE

12’ LANE

7’ MEDIAN

12’ LANE

6’ BIKE LANE

6’ BLVD

10’ TRAIL

WALK

14’ L
ANE

7’ MEDIAN

14’ L
ANE

WALK

6’ BI
KE LANE

6’ BI
KE LANE

11’

FU
T

U
R
E
 C

O
LLE

C
T

O
R
 R

O
A

D
W

A
Y

H:\CWCO\T42103934\conceptual\Pequot Lakes Long Term Subarea\Pequot Lakes Subarea Layout C.dgn

SCALE IN FEET   
25

Concept 2 - Two Lane Divided with Bike Lanes and Landscaping
PEQUOT LAKES SUBAREA - LONG TERM

LEGEND

SHOULDERS (PAVED)

LANDSCAPED AREA

PROPOSED RIGHT-OF-WAY

CONCRETE (MEDIAN / WALK)

TRAIL (BITUMINOUS)

ROADWAY / DRIVEWAY (BITUMINOUS)

DECEMBER 2011

CROW WING  COUNTY, MINNESOTA

CSAH 11 CORRIDOR STUDY



?

?

?

?

T
H
 3

7
1

P
A

U
L
 B

U
N

Y
A

N
 T

R
A
IL

G
O

V
E

R
N

M
E

N
T
 D

R

N
 W

A
S

H
IN

G
T

O
N
 A

V
E

E BUTLER ST

C
R
 1

1
2

G
R

A
V

D
A

H
L
 D

R

12’ LANE

12’ LANE

4’ SHOULDER

8’ PARKING

11’ CENTER LEFT TURN LANE

8’ PARKING

12’ L
ANE

11’ C
ENTER LEFT TURN LANE

12’ L
ANE

4’ SHOULDER

H:\CWCO\T42103934\conceptual\Pequot Lakes Short Term Subarea\Pequot Lakes Subarea Layout A.dgn

SCALE IN FEET   
25

Concept 1 - Restripe to 3-lane with Parking on North Side
PEQUOT LAKES SUBAREA - SHORT TERM

LEGEND

SHOULDERS (PAVED)

LANDSCAPED AREA

PROPOSED RIGHT-OF-WAY

CONCRETE (MEDIAN / WALK)

TRAIL (BITUMINOUS)

ROADWAY / DRIVEWAY (BITUMINOUS)

DECEMBER 2011

CROW WING  COUNTY, MINNESOTA

CSAH 11 CORRIDOR STUDY



CLOSE

CLOSE

CLOSE

CLOSE

CLOSE

CLOSE

C
L

O
S

E
C

L
O

S
E

CLOSE

300’ RTL

300’ LTL

300’ RTL

300’ LTL

1:15

1:15
1:55

1:55

1:15

1:15
1:55

1:55

NI
CKEL R

D

CSAH 11

SKI CHALET RDCSAH 11

N
ic
k
le
 R

o
a
d

Landis Gyr

Vacant

Daycare

Shop
Log

Eagle View Elementary

Baptist Church
Eagles Nest

State Bank
Pine River

NMI

H
U

N
T
 B

L
V

D
.

W
IL

D
W

O
O

D
 C

T
.

WILDWOOD LN.

CLOSE

CLOSE

Reconfigure Parking

300’ RTL

300’ LTL

1:15

1:15
1:55

1:55

300’ RTL

300’ LTL

2
4
0
’ 

L
T

L
1
0
0
’ 

L
T

L

1:55

1:55

1:15

1:15

CLOSE

CLOSE

C
L

O
S

E

CLOSE

CLOSE

C
IT

Y
 L
IM

IT
S
 -
 P

E
Q

U
O

T
 L

A
K

E
S

C
IT

Y
 L
IM

IT
S
 -
 B

R
E

E
Z

Y
 P

O
IN

T

H:\CWCO\T42103934\conceptual\School Subarea\School Subarea Layout B.dgn

OCTOBER 2011

CROW WING  COUNTY, MINNESOTA

CSAH 11 CORRIDOR STUDY

   SCALE IN FEET

 100

LEGEND

SHOULDERS (PAVED)

LANDSCAPED AREA

PROPOSED RIGHT-OF-WAY

CONCRETE (MEDIAN / WALK)

TRAIL (BITUMINOUS)

ROADWAY / DRIVEWAY (BITUMINOUS)

Two Primary Intersections
SCHOOL  SUBAREA - LONG RANGE



Playground

NI
CKEL R

D

CSAH 11

SKI CHALET RDCSAH 11

N
ic
k
le
 R

o
a
d

Landis Gyr

Vacant

Daycare

Shop
Log

Eagle View Elementary

Baptist Church
Eagles Nest

State Bank
Pine River

NMI

H
U

N
T
 B

L
V

D
.

W
IL

D
W

O
O

D
 C

T
.

WILDWOOD LN.

CLOSE

Reconfigure Parking

C
IT

Y
 L
IM

IT
S
 -
 P

E
Q

U
O

T
 L

A
K

E
S

C
IT

Y
 L
IM

IT
S
 -
 B

R
E

E
Z

Y
 P

O
IN

T

1:55

1:55

CLOSE

300’ 330’ 350’

300’

300’

300’

180’

300’

300’

H:\CWCO\T42103934\conceptual\School Subarea\School Subarea Layout C.dgn

   SCALE IN FEET

 100

LEGEND

SHOULDERS (PAVED)

LANDSCAPED AREA

PROPOSED RIGHT-OF-WAY

CONCRETE (MEDIAN / WALK)

TRAIL (BITUMINOUS)

ROADWAY / DRIVEWAY (BITUMINOUS)

DECEMBER 2011

CROW WING  COUNTY, MINNESOTA

CSAH 11 CORRIDOR STUDY

Concept 2 - Median and Left Turn Lanes
SCHOOL  SUBAREA - LONG RANGE



Playground

N
IC

K
E
L 

R
D

CSAH 11

SKI CHALET RD

Landis Gyr

Vacant

Daycare

Shop
Log

Eagle View Elementary

Baptist Church
Eagles Nest

State Bank
Pine River

NMI

H
U

N
T
 B

L
V

D
.

WILDWOOD LN.

CLOSE

300’

300’

300’

300’

1:15

300’

1:15

1:15

1:10
260’

300’

1:55

1:55
CLOSE1:15

H:\CWCO\T42103934\conceptual\School Subarea\School Subarea Layout D.dgn

   SCALE IN FEET

 100

LEGEND

SHOULDERS (PAVED)

LANDSCAPED AREA

PROPOSED RIGHT-OF-WAY

CONCRETE (MEDIAN / WALK)

TRAIL (BITUMINOUS)

ROADWAY / DRIVEWAY (BITUMINOUS)

DECEMBER 2011

CROW WING  COUNTY, MINNESOTA

CSAH 11 CORRIDOR STUDY

Concept 1 - Turn Lanes
SCHOOL  SUBAREA - SHORT RANGE



R
A

N
C

H
E

T
T

E
 D

R

SKI CHALET RD

CSAH 11

N
IC

K
E
L 

R
D

CSAH 11

R
A

N
C

H
E

T
T

E
 D

R

SKI CHALET RD

1:55

1:55

1:15

1:15

and Grill
Billy’s Bar

1:55

1:15

1:15

1:55

300’ RTL

300’ LTL

300’ LTL

300’ RTL

CLOSE

CLOSE

CLOSE

CLOSE

Future Expansion
Ice Arena -

Breezy Point

Future Roadway

Commercial
Zoned

Commercial
Zoned

C
L

O
S

E

1:15

300’ RTL

Left-Turn Bypass Lane

1:15

1:15

PROPOSED MAILBOX LOCATION

DIRECTED TO SKI CHALET RD.
DEVELOPMENT.  ACCESS TO BE
TO BE CLOSED WITH FURTHER
CONDITIONAL FULL ACCESS

DIRECT ACCESS TO SKI CHALET RD.
WHEN PARCEL DEVELOPS, 

OUT OF TURN LANE
RELOCATE MAILBOXES

H:\CWCO\T42103934\conceptual\Ranchette Subarea\Ranchette Subarea Layout A.dgn

   SCALE IN FEET

50

Concept 1 - Turn Lanes
RANCHETTE SUBAREA

LEGEND

SHOULDERS (PAVED)

LANDSCAPED AREA

PROPOSED RIGHT-OF-WAY

CONCRETE (MEDIAN / WALK)

TRAIL (BITUMINOUS)

ROADWAY / DRIVEWAY (BITUMINOUS)

DECEMBER 2011

CROW WING  COUNTY, MINNESOTA

CSAH 11 CORRIDOR STUDY



H:\CWCO\T42103934\conceptual\Whitebirch Drive Subarea\Whitebirch Drive Layout A.dgn

   SCALE IN FEET

50

LEGEND

SHOULDERS (PAVED)

LANDSCAPED AREA

PROPOSED RIGHT-OF-WAY

CONCRETE (MEDIAN / WALK)

TRAIL (BITUMINOUS)

ROADWAY / DRIVEWAY (BITUMINOUS)

DECEMBER 2011

CROW WING  COUNTY, MINNESOTA

CSAH 11 CORRIDOR STUDY

Concept 1 - Turn Lanes
WHITEBIRCH DRIVE SUBAREA

C
S

A
H
 1
1

CSAH 11

Left Turn Lane

Right Turn Lane

R
E

D
 O

A
K
 L

N
R

O
B
IN
 L

N

A
L

P
IN

E
 D

R

S
T
 M

O
R
IT

Z
 B

L
V

D

S
U

N
 V

A
L
L
E

Y
 L

N

S
H

A
S
T

A
 D

R

W
H
IT

E
B
IR

C
H
 D

R

GOLF COURSE
WHITEBIRCH

300’ RTL

300’ LTL



H:\CWCO\T42103934\conceptual\Whitebirch Drive Subarea\Whitebirch Drive Layout B.dgn

   SCALE IN FEET

50

LEGEND

SHOULDERS (PAVED)

LANDSCAPED AREA

PROPOSED RIGHT-OF-WAY

CONCRETE (MEDIAN / WALK)

TRAIL (BITUMINOUS)

ROADWAY / DRIVEWAY (BITUMINOUS)

DECEMBER 2011

CROW WING  COUNTY, MINNESOTA

CSAH 11 CORRIDOR STUDY

Concept 2 - Left Turn Bypass Lane
WHITEBIRCH DRIVE SUBAREA

C
S

A
H
 1
1

Left-Turn Bypass Lane

300’ RTL

1
:1
5

1:15

1:15

CSAH 11

A
L

P
IN

E
 D

R

R
E

D
 O

A
K
 L

N
R

O
B
IN
 L

N

W
H
IT

E
B
IR

C
H
 D

R

S
U

N
 V

A
L
L
E

Y
 L

N

S
H

A
S
T

A
 D

R

S
T
 M

O
R
IT

Z
 B

L
V

D

H:\CWCO\T42103934\conceptual\Whitebirch Drive Subarea\Whitebirch Drive Layout B.dgn

   SCALE IN FEET

50

LEGEND

SHOULDERS (PAVED)

LANDSCAPED AREA

PROPOSED RIGHT-OF-WAY

CONCRETE (MEDIAN / WALK)

TRAIL (BITUMINOUS)

ROADWAY / DRIVEWAY (BITUMINOUS)

DECEMBER 2011

CROW WING  COUNTY, MINNESOTA

CSAH 11 CORRIDOR STUDY

Concept 2 - Left Turn Bypass Lane
WHITEBIRCH DRIVE SUBAREA



CSAH 11 CORRIOR STUDY REPORT 
 

 
Prepared by: Bolton & Menk, Inc.    

CSAH 11 Corridor Study   

 

 

 

 

 

APPENDIX B – TRAFFIC TECHNICAL 

MEMORANDUM



 

H:\CWCO\T42103934\docs\Traffic Memo\Traffic Memo (11-8-11).doc 

 

  

 M E M O R A N D U M 

 

Date: November 8, 2011 

To: Crow Wing County Highway Department 

From: Jacob Bongard, E.I.T. 

Eric Johnson, P.E. 

Subject: CSAH 11 Traffic Technical Memorandum 

 
 
 
Background & Overview 

 
The objective of this technical memorandum is to document and summarize the traffic analysis 
that was completed for the CSAH 11 Corridor Study.  This technical memorandum documents 
the site review, data collection, crash analysis, existing traffic, future traffic volumes, and need 
for signalization.  As the study progresses, this information will be used to assist the development 
of recommendations and next steps. 

 
Eagle View Elementary School Site Review 

 
A key site served by the CSAH 11 corridor is the Eagle View Elementary School located midway 
between Pequot Lakes and Breezy Point on the south side of the roadway.  The School was 
constructed seven years ago and has had site circulation issues ever since the School opened.  
Some minor improvements have been made onsite but further improvements are needed to better 
manage the traffic.   
 
There are currently three access points to the School.  The eastern access currently serves bus 
traffic both before and after school.  The center primary access accommodates both entering and 
exiting vehicles and can operate efficiently during heavily traveled peak periods due to the use 
and availability of both left and thru-right turn lanes.  The western access provides access to only 
vehicles entering the elementary school site, primarily eastbound traffic.  During peak school 
hours (7:30 – 8:30 AM and 2:45 – 3:45 PM) vehicles line up from the entrance doors of the 
School, through the aisles of the parking lot, and sometimes into the turn lanes on CSAH 11. 
While westbound left turns are not currently promoted at the intersection, police would like to see 
restrictions placed on this movement.   
 
The School recently started construction to expand the current School to include an early 
childhood center as well as to improve site circulation.  The addition to the School is on the east 
end of the current building and will therefore promote visitors to utilize the east-most CSAH 11 
access.  To better accommodate the additional traffic generated by the new center, a parking lot 
will be constructed to provide parking for standard vehicles in addition to bus traffic utilizing the 
access. 
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The Evergreen Business Park is located on the north side of CSAH 11 and aligns its access with 
the primary access to Eagle View Elementary School.  The business park is a fairly new edition to 
the CSAH 11 corridor and currently presents an opportunity for future growth.   

 
Data Collection 

In order to determine how traffic is currently operating in the study area, a traffic operations analysis was 
completed for existing conditions at several key intersections and roadway segments within the study 
area.  Turning movement volumes, Annual Daily Traffic volumes (ADT), and Annual Average Daily 
Traffic volumes (AADT) were collected from field studies, prior transportation studies, and information 
from the Minnesota Department of Transportation (Mn/DOT).   

Traffic data collection efforts occurred between the dates of September 15, 2011 and September 21, 2011 
for AM (7:30- 8:30 a.m.), Afternoon (2:45- 3:45 p.m.) and PM (4:00 – 5:00 p.m.) peak periods at the 
following key intersections: 

1. CSAH 11 at Eagle View Elementary School 

2. CSAH 11 at Ranchette Drive 

3. CSAH 11 / Breezy Point Access at CSAH 11 / CSAH 4 

The raw peak hour turning movement counts can be found in Figure 1. 

In conjunction with the turning movement counts listed above, ADT counts were performed at four 
locations near Eagle View Elementary School.  These locations were chosen to gain a deeper 
understanding of the average traffic volumes utilizing the School accesses and CSAH 11 on a daily basis. 

An Intersection Control Evaluation (ICE) Report developed Short Elliott Hendrickson (SEH) Inc. in 
October 2008 documents the existing and future traffic volumes present at various intersections along TH 
371.  For the purpose of this document, the information provided on the intersection of TH 371 and 
CSAH 11was used as a point of reference for both the existing volumes at the current intersection as well 
as the proposed intersection that will be created with the State Highway 371 Bypass Alignment. 
 
Crash Analysis 

This crash analysis included an evaluation of the Minnesota Department of Transportation’s (Mn/DOT)1 

crash data for the years 2006 through 2010.  This data is used to document crash locations, patterns, and 
trends by evaluating the number, type, and severity of crashes that occurred at key intersections and 
roadway segments within the study area.   

The overall CSAH 11 corridor presents a moderately safe driving environment with a limited amount of 
crashes, 34, over a five year period for a segment of roadway approaching five miles in length.  See Table 
2 & 3 in Appendix A.  In order to gain a better understanding of the safety of the corridor, it is often 
beneficial to break down the corridor and isolate specific areas of interest within the project area.  
Conditions at various intersections and segments are described in detail below: 

TH 371 at CSAH 11 has a crash rate of 0.29 crashes per million entering vehicles (MEV) which is lower 
than the District 3 average crash rate of 0.7 and statewide average crash rate of 0.4 crashes per MEV for 
signalized intersections.  The severity of crashes occurring at this intersection including six resulting in 

                                                      
1 Using the Minnesota Crash Mapping Analysis Tool (MnCMAT) 
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property damage, only two possible injury, and one non-incapacitating injury.  See Table 2 & 3 in 
Appendix A for more details. 

CSAH 11 at Eagle View Elementary School accesses have not experienced a crash during the study years 
of 2006 – 2010.  While deer collisions have occurred during this time period at locations near the School, 
none occurred at or can be attributed to any of the three School accesses.  See Table 2 & 3 in Appendix A 
for more details. 

CSAH 11 East of Ski Chalet Drive contains a small segment of roadway on a large horizontal curve that 
has produced four crashes in the past five years.  Of the four crashes, one involved property damage, one 
involved a possible injury, and two resulted in non-incapacitating injuries.  See Table 2 & 3 in Appendix 
A for more details. 

CSAH 11 at Ranchette Drive has a crash rate of 0.16 which is near the average rate of 0.20 present at two-
way stop control intersection in the District 3 and is well below the statewide average of 0.5.  The two 
crashes that occurred at the intersection between 2006 - 2010 were minor in severity with one resulting in 
a possible injury and the other resulting in property damage.  See Table 2 & 3 in Appendix A for more 
details. 

CSAH 11 at CSAH 4/ CSAH 11 has a crash rate of 0.28 which is near the average rate of 0.30 present at 
all-way stop control intersection in District 3 and is well below the statewide average of 0.4.  The two 
crashes that occurred at the intersection between 2006 - 2010 were minor in severity with both crashes 
resulting in property damage only to the involved parties.  See Table 2 & 3 in Appendix A for more 
details. 
 
Existing Traffic Volumes 
 
The existing traffic volumes presented within this document are a collaboration of collected field data and 
information available by the Minnesota Department of Transportation.  While AM and PM peak hour 
counts were completed at multiple intersections throughout the CSAH 11 corridor, the main form of 
analysis will be performed with the collected average daily traffic (ADT) and the attained annual average 
daily traffic (AADT) counts.   To estimate CSAH 11 cross streets ADT volumes, it was necessary to 
calculate the percentage of traffic occupying the peak hour compared to the daily traffic.  In calculating 
this value, the k-factor, it was determined that 9.6% of daily traffic utilizes the roadways during the peak 
hour.  This percentage was then used to estimate the daily cross street volumes by dividing peak hour 
volumes by 0.096 to attain an estimate of the daily traffic. 
 
The values were then modified using Table 3: Month and Day Adjustment Factors from the 2003 
Highway 371 North Improvement Project report to attain the seasonal adjustment 1.02 for the field counts 
performed in September 2011.  The seasonal adjustment factor is recommended for use on the existing 
CSAH 11 mainline volumes to ensure each data point utilized within the trend line has been collected or 
developed in the same manner.  The purpose of these corrections is to ensure that final values are 
independent of elevated seasonal traffic volumes and provide an accurate assessment of future conditions 
on the CSAH 11 corridor.   
 
Future Traffic Volumes 
  
The initial step in developing 2030 study area traffic volumes requires the determination of background 
growth of existing traffic on the CSAH 11 corridor.  To develop accurate values, both historic ADT 
volumes and Crow Wing County growth rates were analyzed.  ADT volumes for CSAH 11 were attained 
to develop a trend line used to estimate 2030 traffic volumes.  Table 4, shown below, displays the ADT 
volumes developed using each of the described methods.  After analyzing the values generated by both 
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methods, the chosen value was based upon the developed historic trend line excluding the outlier AADT 
in the year 2005.  CSAH 4 AADT volumes were developed using similar methodology and attaining a 
trend line to predict 2030 traffic volumes.  
 
Table 4:  2030 Traffic Volumes 

Study Corridor 
2030 AADT 

County Growth 
Rate Historic Trendline 

Utilized 
Value 

CSAH 11 (W. of TH 371) - - 9,400 

CSAH 11 (E. of TH 371) - - 12,400 1 

CSAH 11 (W. of Ranchette Dr.) 8,100 11,600 2  /  10,000 3 9,900 

CSAH 11 (E. of Ranchette Dr.) 7,200 9,200 4 9,200 

CSAH 11 (E. of Catskill Dr.) 6,700 8,600 4 8,600 

CSAH 4 3,100 3,300 3200 5 

1. Values developed by SEH in Traffic Report - Draft EIS Phase document. 
2. Includes 2005 AADT of 7,300, which appears to be an outlier in the data set. 
3. Excludes 2005 AADT of 7,300, which appears to be an outlier in the data set. 
4. Growth rate of 2.79% from CSAH 11(W. of Ranchette Dr.) utilized. 
5. Average of the county growth rate and historic trend line. 

 
While main line traffic volumes were developed through the use of historic AADT volumes and verified 
with county growth rates, intersecting roadway volumes were developed using trip generation estimates 
from the Eighth Edition of the ITE Trip Generation Manual.  For the purpose of this document, the 
generated daily traffic volumes were isolated to the crossing minor streets and were not distributed 
throughout the CSAH 11 network.  CSAH 11 2030 traffic volumes were grown based off growth factors 
described in previous paragraphs and therefore do not require the distribution of generated cross street 
volumes.  The methodology assumed within the ITE Trip Generation Manual estimates traffic volumes 
from the number of housing units, business square footages, and a variety of other factors investigated 
and deemed viable in prior research by the Institute of Transportation Engineers.  The trip generation 
volumes for the Pine River State Bank and future convenience store with gas pumps were modified to 
account for diverted link trips.  These modifications can be seen in Appendix A where a percentage of the 
total volume is removed from the identified land uses due to commuters stopping by the establishments 
on their way to or from their homes or other described businesses. 
 
Due to the large parcel size, land coverage by business was reviewed.  It was determined from current 
parcel development that 6% of developed parcels are occupied by a business footprint.  This value was 
then translated to estimate building square footage of the remaining available parcels in the Evergreen 
Business Park.   Table 5 displays the daily traffic volumes generated by current and future land uses.  The 
daily volumes and land uses are organized by study intersection and proximity to CSAH 11. 
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Table 5:  Trip Generation 

Study Area Trip Generation  

School / 
Evergreen 
Business 

Park 
Access 

North of CSAH 11 Daily Diverted Link 

Single Family Homes (20 Homes) 237 - 

Pine River State Bank 470 350 

Baptist Church 41 - 

Breezy Point Storage 241 - 

Landis Gyr (Manufacturer) 74 - 

Landis Gyr Storage Building 64 - 

NMI Resort Maintenance 167 - 

Future Manufacturing Facility (Undeveloped Parcel) 38 - 

Future Business Park (Undeveloped Parcels) 61 - 

South of CSAH 11 Daily Diverted Link 

Eagle View Elementary School (Actual Data) 1003 - 

Early Childhood Education Facility 234 - 

Vacant (Former Landis Gyr Storage Building) 36 - 

Ranchette 
Drive 

North Of CSAH 11 Daily Diverted Link 

Ice Arena 783 - 

Ice Area Expansion 627 - 

Convenience Store w/ Gas Station (8 Pumps) 1303 945 

Hotel (40 Rooms) 448 - 
*Trip generation for future development is shown in italics 

 
Information was also referenced from a 2008 Intersection Control Evaluation (ICE) developed by SEH.  
The report accounts for the planned construction of the TH 371 bypass and the implications on traffic that 
occurs.  The 2030 ADT volumes produced by SEH, Inc. were developed using sound engineering 
methodology and will therefore be utilized within this document.  As described in Appendix A of the ICE 
report, 2010 and 2030 daily traffic volumes were developed in the following way: 
 

 Estimate turning movement volumes for intersections along TH 371. 
 Determine forecast year annual growth rates for study intersections. 
 Apply annual growth rates to existing turning movement counts. 
 Convert weekday forecast year turning movement volumes for study intersections into 24-hour 

traffic volumes based on existing 2002 24-hour traffic volumes. 
 Convert weekday forecast year turning movement volumes for study intersections into forecast 

year ADTs. 
 Traffic forecasts were then evaluated for reasonableness. 

 
 
To ensure that attained traffic volumes are representative of the current and future conditions found on the 
CSAH 11 corridor, it is necessary to apply a seasonal adjustment factor that will better estimate the yearly 
traffic volumes as a whole.  Table 3 from SEH Traffic Report – Draft EIS Phase, Highway 371 North 
Improvement Project produces seasonal adjustment factors based off Automatic Traffic Recorders (ATR) 
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volumes located on US 10 in Benton County and TH 371 in Cass County.  This table is shown in Table 6 
below: 
 
Table 6: Seasonal Adjustment Factors 

 
Traffic Report – Draft EIS Phase, Highway 371 North Improvement Project (SEH) 
 
The initial adjustment factors utilized within the estimation of future traffic volumes was done so to adjust 
2030 traffic volumes generated for the month of June by SEH in the Draft EIS Phase document.  A June 
weekday adjustment factor of 1.10 was used to reduce 2030 traffic projections at the intersection of TH 
371 and CSAH 11 to represent average daily traffic volumes unaffected by seasonal traffic fluctuations.  
A seasonal adjustment factor of 1.02 was also used to reduce traffic volumes of field data collected during 
weekdays in September.  The final 2030 traffic volumes can be found in windows positioned near the top 
of the map area in Figure 2. 
 
TH 371 Bypass 
 
In 2008, the city of Breezy Point counted traffic on Buschmann Road.  The average annual daily traffic 
(AADT) was estimated to be approximately 800 vehicles at that time.  The city worked with the County 
to determine an upgraded roadway in the future (2030) that should be expected to carry 1,500 vehicles per 
day.  The ADTs projected on CSAH 11with the proposed TH 371 bypass are expected to be in the range 
of 8,600 to 12,400 vehicles per day.  Based on methodology from the Highway Capacity Manual (HCM), 
the daily capacity of a rural 2-lane 55 mph roadway is approximately 12,000 vehicles per day.  If the 
volume threshold of 12,000 is breached on CSAH 11, it would be in the best interest of the stakeholders 
to analyze both Buschmann Road and CSAH 11 when looking to increase capacity on the east-west 
roadways.  If the improvements described within the Subarea Study – Ackerson Road / Buschmann Road 
Corridor are performed, the ability of the roadway to handle more vehicles may provide the additional 
capacity needed to alleviate future issues involving vehicle delay and driver safety.  Both roadways 
should be monitored going forward to ensure the capabilities of each are best utilized when establishing a 
plan of action should CSAH 11 exceed its existing capacity. 
 
Signal Warrants 
 
Major intersections identified along the CSAH 11 corridor were analyzed at a planning level to determine 
which, if any, may require future traffic control mitigation.  While these estimates do not directly indicate 
whether a signal will be necessary, it identifies those intersections that should be monitored.  As a means 
to proactively address potential future intersection safety issues, forecasted vehicles per day (vpd) 
entering intersections currently controlled by a thru-stop or all-way stop condition were reviewed.  
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Intersections with forecasted intersecting daily volumes that met or exceeded the following thresholds 
were identified. 

 6,000 vpd on the major approach and 3,000 vpd on the minor approach or 
 9,000 vpd on the major approach and 1,500 vpd on the minor approach 

 
Existing and 2030 traffic volumes produced through the use of existing and historic traffic volumes, 
background growth, trip generation, and seasonal adjustment factors can now be analyzed using the 
previously described methodology to determine whether further traffic control may be needed at the 
following study intersections :  
 
TH 371 at CSAH 11 (Bypass Alignment): 
The need for signalization at the intersection of TH 371 at CSAH 11 with the bypass alignment was 
investigated within the Intersection Control Evaluation (ICE) Phase I Report developed by SEH.  As 
displayed within Table 1 and Table 2 of that document, the intersection meets multiple signal warrants for 
projected 2010 and 2030 traffic volumes.  
 
CSAH 11 at School / Evergreen Business Park Accesses: 
Existing traffic volumes displayed in Figure 2 indicate that current intersection geometries and traffic 
control are acceptable at each access point.  Both the eastern and western elementary school/ business 
park accesses were included in the 2030 analysis utilizing the proposed design geometry.  As shown in 
Table 7, the western elementary school / business park access narrowly exceeds the traffic signal 
threshold.  This indicates that while the eastern access is far below threshold traffic volumes, the western 
access should be monitored for future safety concerns.  
 
Table 7: Intersection Traffic Control Improvements Thresholds 

Intersection 
2030 ADT Volumes Traffic Signal Threshold 

Major 
Street /

Minor 
Street 

Major 
Street / 

Minor 
Street 

CSAH 11 at School Access (West) 9,900 / 1,600 9,000 / 1,500 

CSAH 11 at School Access (East) 9,900 / 750 9,000 / 1,500 

CSAH 11 at Ranchette Drive 9,900 / 4,800 9,000 / 1,500 

CSAH 11 at CSAH 4 / CSAH 11 8,600 / 3,100 9,000 / 1,500 
 
 
CSAH 11 at Ranchette Drive: 
 
The substantial growth occurring in the north leg of Ranchette Drive is due to the combination of the 
background growth of existing trips, redistribution of current trips to and from the ice arena, and the 
future development of a hotel, convenience store, and ice arena expansion.  Table 5 indicates that with the 
increase in CSAH 11 mainline and Ranchette Drive traffic volumes, it will be necessary to monitor the 
efficiency and safety of the intersection with the projected growth. 
 
CSAH 11 at CSAH 4: 

The intersection of CSAH 11 at CSAH 4 operates efficiently as an all-way stop in current conditions and 
has no immediate need for traffic control mitigation.  With the presence of Breezy Point Resort and 
increasing future traffic volumes on CSAH 11 and CSAH 4, the intersection should be monitored for 
safety and delay to determine if or when a signal would benefit the county.  The guidelines put forth in 
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Table 7 indicate that the estimated 2030 traffic volumes are approaching traffic signal thresholds and 
should therefore should be monitored going forward. 
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Crash Analysis Information 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



North Leg South Leg East Leg West Leg

CO RD 11 at TH 371 SIGNAL 9500 11300 8500 3500 9 1.8 0.30 0.7 0.4 0.48 0.43 1.1 0.5

CO RD 11 at Ranchette Dr TWSC 1400 900 5600 5600 2 0.4 0.16 0.2 0.4 0.60 0.24 0.6 0.5

CO RD 11 at CO RD 4 / CO RD 11 AWSC 2700 2700 1000 51000 3 0.6 0.06 0.3 0.5 0.43 0.06 0.5 0.8

TWSC - Two-Way Stop Control

AWSC - All-Way Stop Control

MEV = Million Entering Vehicles

* District 3 and Statewide average crash and severity rates are based on Mn/DOT 2007 to 2009 Intersection Green Sheets.

CO RD 11 East of Ski Chalet Drive 0.50 0.78 0.3 0.3 1.55 1.76 0.4 0.5

CO RD 11 East of Grardahl Drive 0.50 0.20 0.3 0.3 1.55 0.20 0.4 0.5

MVM = Million Vehicle Miles

* Metro District and Statewide average crash and severity rates are based on Mn/DOT 2006 to 2010 Segment Green Sheets.

Crashes 

from 2006-

2010

Crashes per 

Year

Crash Rate 

(per MEV)

District 3 

Average Crash 

Rate*                   

(per MEV)

Statewide 

Average Crash 

Rate*                 

(per MEV)

Critical Crash 

Rate                 

(per MEV)

Crash 

Severity 

Rate              

(per MEV)

District 3 

Average Severity 

Rate*               

(per MEV)

Statewide 

Average Severity 

Rate*                 

(per MEV)

1 0.40

Table 2: 2006-2010 Segment Crash Rates

Intersection

Traffic 

Control

2011 ADT

Crashes per Year per Mile

Critical Crash 

Rate               

(per MVM)

Crash 

Severity 

Rate                   

(per MVM)

District 3 

Average Severity 

Rate*                 

(per MVM)

Statewide 

Average Severity 

Rate*                       

(per MVM)

4 1.60

Segment ADT

5600

5600

Table 1: 2006-2010 Intersection Crash Rates

Segment 

Length 

(Miles)

Crash Rate 

(per MVM)

District 3 

Average Crash 

Rate*                 

(per MVM)

Statewide 

Average Crash 

Rate*                  

(per MVM)

Crashes from              

2006-2010



CSAH 11 Corridor Study

Crow Wing County, Minnesota

Intersection Crash Analysis

10/26/2011

INCAPACITATING

NON- 

INCAPACITATING

POSSIBLE 

INJURY

PROPERTY 

DAMAGE LEFT TURN

RAN OFF 

ROAD

RIGHT 

ANGLE

RIGHT TURN 

INTO TRAFFIC HEAD ON SIDESWIPE REAR END OTHER

PED./  

BICYCLE
CO RD 11 at TH 371 SIGNALIZED 9 1 2 6 1 3 1 4

CO RD 11 at N Washington Ave AWSC 1 1 1

CO RD 11 at CO RD 112 TWSC 3 1 2 2 1

CO RD 11 at Nagel Rd TWSC 1 1 1

CO RD 11 at Ski Chalet Dr TWSC 1 1 1

CO RD 11 at Ranchette Dr TWSC 2 1 1 1 1

CO RD 11 at Rainer Dr TWSC 5 1 4 2 1 2

CO RD 11 at Shasta Dr TWSC 1 1 1

CO RD 11 at Sun Valley Ln TWSC 1 1 1

CO RD 11 at Terminal Rd TWSC 2 1 1 1 1

CO RD 11 at CO RD 4 / CO RD 11 AWSC 3 3 1 2

29 0 1 7 21 2 2 7 1 0 3 10 4 0

*TWSC - Two-Way Stop Control   /   AWSC - All-Way Stop Control

INCAPACITATING

NON- 

INCAPACITATING

POSSIBLE 

INJURY

PROPERTY 

DAMAGE LEFT TURN

RAN OFF 

ROAD

RIGHT 

ANGLE

RIGHT TURN 

INTO TRAFFIC HEAD ON SIDESWIPE REAR END OTHER

PED./ 

BICYCLE
CO RD 11 East of Ski Chalet Drive - 4 2 1 1 2 2

CO RD 11 East of Grardahl Drive - 1 1 1

5 0 2 1 2 0 2 0 0 0 0 2 1

INCAPACITATING

NON- 

INCAPACITATING

POSSIBLE 

INJURY

PROPERTY 

DAMAGE LEFT TURN

RAN OFF 

ROAD

RIGHT 

ANGLE

RIGHT TURN 

INTO TRAFFIC HEAD ON SIDESWIPE REAR END OTHER

PED./ 

BICYCLE

Entire CSAH 11 Corridor - 34 0 3 8 23 2 4 7 1 0 3 12 5 0

CRASH TYPE
Incapacitating Any visible injury from a crash or person(s) who had to be carried from the scene.

Non-incapacitating Any visible injuries such as bruises, abrasions, limping, etc.

TRAFFIC CONTROL

TOTAL 

CRASHES

INTERSECTION

CRASH TYPECRASH SEVERITY

TOTAL 

CRASHES

ROADWAY SEGMENT

TOTAL 

CRASHES

CRASH SEVERITY CRASH TYPE

CRASH SEVERITY CRASH TYPE

CRASH SEVERITY DEFINITIONS

DEFINITION

Table 3:  2006-2010 CRASH SEVERITY AND CRASH TYPE INFORMATION

TRAFFIC CONTROL*

TOTAL:   

TOTAL:   

TRAFFIC CONTROL

ROADWAY

Non-incapacitating Any visible injuries such as bruises, abrasions, limping, etc.

Possible Injury No visible signs of injury but complaint of pain or momentary unconsciousness.

Property Damage Loss of all or part of an individual's vehicle and/or property, but does not result in injury.

*Definitions attained from the Florida Department of Highways Safety & Motor Vehicles

H:\CWCO\T42103934\excel\CRASH DATA.xls

Bolton & Menk, Inc.

Safety Analysis

Crow Wing County, MN



CSAH 11 Corridor Study 

Crow Wing County, Minnesota 

Page 10 

 

 

H:\CWCO\T42103934\docs\Traffic Memo\Traffic Memo (10-5-11).doc 

 

 

 

 

APPENDIX B 

ITE Trip Generation and Forecasted Traffic Volumes 

 

 



Trip Generation (Average Values) 10/26/2011

Eagle View Elementary / Evergreen Business Accesses

Single Family Detached Housing 20 units ITE Code 210

Based on Dwelling Units

rate # % enter % exit entering exiting

AM 0.75 24 25 75 6 18

PM 1.01 25 63 37 16 9

Weekday 9.57 237 50 50 119 119

Drive-In Bank

Average of SF and Drive Thru Lanes ITE Code 912

rate # % enter % exit entering exiting

AM 12.35 49 53 47 26 23

PM 25.82 87 50 51 43 44

Weekday 148.15 470 50 50 235 235

350

Church

Based on 1,000 Sqft 4.48 1,000 Sqft ITE Code 560

rate # % enter % exit entering exiting

AM 0.87 4 50 50 2 2

PM 0.94 4 50 50 2 2

Weekday 9.11 41 50 50 20 20

Daily Diverted Link Traffic Vol. (25.67% Diverted Link Traffic)

Traditional Single Family Home

Pine River State Bank

Baptist Church

H:\CWCO\T42103934\excel\CWCO Trip Generation.xls

Bolton & Menk, Inc.

Trip Generation (Average Values)

Crow Wing County, MN

Mini Warehousing

Storage Units 141 units ITE Code 151

rate # % enter % exit entering exiting

AM 0.19 4 65 35 3 1

PM 0.03 4 19 81 1 3

Weekday 0.25 33 50 50 17 17

Breezy Point Storage

H:\CWCO\T42103934\excel\CWCO Trip Generation.xls

Bolton & Menk, Inc.

Trip Generation (Average Values)

Crow Wing County, MN



Trip Generation (Average Values) 10/26/2011

Research and Development

Based on 1,000 Sqft 24.197 1,000 Sqft ITE Code 760

rate # % enter % exit entering exiting

AM 1.22 40 83 17 33 7

PM 1.07 41 15 85 6 35

Weekday 8.11 316 50 50 158 158

Manufacturing

Based on 1,000 Sqft 14.56 1,000 Sqft ITE Code 140

rate # % enter % exit entering exiting

AM 0.78 -6 68 32 -4 -2

PM 0.75 6 52 48 3 3

Weekday 3.28 36 50 50 18 18

Average of Business and Utilities

Based on 1,000 Sqft 10.93 1,000 Sqft ITE Code 140

rate # % enter % exit entering exiting

AM 1.18 20 - - - -

PM 1.13 50 31 69 10 40

Weekday 9.67 167 50 50 84 84

Single Tennant Office Building

Landis Gyr

Landis Gyr - Additional Building South of CSAH 11

Vacant Commercial Property

NMI Resort Assistance Company

H:\CWCO\T42103934\excel\CWCO Trip Generation.xls

Bolton & Menk, Inc.

Trip Generation (Average Values)

Crow Wing County, MN

Single Tennant Office Building

Based on 1,000 Sqft 9.22 1,000 Sqft ITE Code 715

rate # % enter % exit entering exiting

AM 1.8 38 89 11 34 4

PM 1.73 49 15 85 7 42

Weekday 11.57 286 50 50 143 143

Day Care Center

Based on 1,000 Sqft 2.95 1,000 Sqft ITE Code 565

rate # % enter % exit entering exiting

AM 13.56 40 53 47 21 19

PM 13.91 41 47 53 19 22

Weekday 79.26 234 50 50 117 117

Addition To School For Early Childhood Development

H:\CWCO\T42103934\excel\CWCO Trip Generation.xls

Bolton & Menk, Inc.

Trip Generation (Average Values)

Crow Wing County, MN



Trip Generation (Average Values) 10/26/2011

Manufacturing

Based on 1,000 Sqft 14.92 1,000 Sqft ITE Code 140

rate # % enter % exit entering exiting

AM 0.78 -6 53 47 -3 -3

PM 0.75 7 47 53 3 4

Weekday 3.28 38 50 50 19 19

Business Park

Based on 1,000 Sqft 4.8 1,000 Sqft ITE Code 130

rate # % enter % exit entering exiting

AM 1.43 8 84 16 7 1

PM 1.29 10 23 77 2 8

Weekday 12.76 61 50 50 31 31

TOTAL ADT 1919

Existing Development Developed Available DENSITY

4470 80000 5.59%

4482 217801 2.06%

10925 104798 10.42%

Church

Bank

Future Land Development

Developed land to total lot area (%) determined to establish development of current unutilized lots. 

6.02%

East Non-Occupied Land

Northwest Non-Occupied Land

NMI

H:\CWCO\T42103934\excel\CWCO Trip Generation.xls

Bolton & Menk, Inc.

Trip Generation (Average Values)

Crow Wing County, MN

10925 104798 10.42%

Landis Gyr 24197 1734531 1.40% Average By Property

Additional Landis Gyr Building 9221 87753 10.51%

53295 2224883 2.40% 5.99%

Therefore Assume 6% Developed

5.95%

NMI

H:\CWCO\T42103934\excel\CWCO Trip Generation.xls

Bolton & Menk, Inc.

Trip Generation (Average Values)

Crow Wing County, MN



Ranchette Dr.

Gasoline/Service Station w/ Convenience Market8 Positions ITE Code 945

Based on Fueling Positions

Average Rate # % enter % exit entering exiting

AM 10.16 82 50 50 41 41

PM 13.38 108 50 50 54 54

Weekday 162.78 1303 50 50 652 652

945

Hotel 40 units ITE Code 310

Based on Rooms

rate # % enter % exit entering exiting

AM 0.56 38 61 39 23 15

PM 0.59 47 53 47 25 22

Weekday 8.17 448 50 50 224 224

Ice Skating Rink 31.85 per 1,000-SF ITE Code 465

Based on 1,000 SF

rate # % enter % exit entering exiting

AM 0.56 33 61 39 20 13

PM 2.36 75 53 47 40 35

Weekday 24.58 783 50 50 391 391

Ice Skating Rink - per 1,000-SF ITE Code 465

rate # % enter % exit entering exiting

AM - 26 61 39 16 10

PM - 60 53 47 32 28

Weekday - 626 50 50 313 313

Traditional Commercial (Gas Station)

Hotel

Existing Ice Areana

Future Ice Arena Expansion

80% INCREASE FROM ORIGINAL RINK DUE TO MAINTENCE PEOPLE AND OTHER STAFF

Daily Diverted Link Traffic Vol. (27.5% Diverted Link Traffic)



w/out 2005

Year AADT AADT

1993 - 1,938

1994 - 2,152

1995 - 2,365

1996 - 2,579

1997 - 2,793

1998 - 3,006

1999 - 3,220

2000 - 3,434

2001 4429 3,647

2002 4676 3,861

2003 4923 4,075

2004 5171 4,288

2005 5418 4,502

2006 5665 4,716

2007 5913 4,929

2008 6160 5,143

2009 6408 5,357

2010 6655 5,570

2011 6902 5,784 5,833

2012 7150 5,998 5,933 1 year

2013 7397 6,211 6,033 2 years

2014 7645 6,425 6,136 3 years

W/Additional Data Points

HISTORIC DATA (CSAH 11 - W of Ranchette Dr.)

COUNTY GROWTH

1.7x Growth Factor

w/ -2%

seasonal 

adjustment

2014 7645 6,425 6,136 3 years

2015 7892 6,639 6,240 4 years

2016 8139 6,852 6,346 5 years

2017 8387 7,066 6,454 6 years

2018 8634 7,280 6,564 7 years

2019 8882 7,493 6,676 8 years

2020 9129 7,707 6,789 9 years

2021 9376 7,921 6,904 10 years

2022 9624 8,134 7,022 11 years

2023 9871 8,348 7,141 12 years

2024 10118 8,562 7,263 13 years

2025 10366 8,775 7,386 14 years

2026 10613 8,989 7,512 15 years

2027 10861 9,203 7,639 16 years

2028 11108 9,416 7,769 17 years

2029 11355 9,630 7,901 18 years

2030 11603 9,844 8,036 19 years

2.79% Growth Rate From Historic Trendline

w/ -2%

seasonal 

adjustment



Historic Growth RateCounty Growth RateCounty Growth Rate Historic Growth Rate

2007 4850 4850 4550 4550

2008 4,985 4,932 4,677 4,627

2009 5,124 5,016 4,807 4,706

2010 5,267 5,102 4,942 4,786

2011 5,414 5,188 5,079 4,867

2012 5,565 5,277 5,221 4,950

2013 5,721 5,366 5,367 5,034

2014 5,880 5,457 5,517 5,120

2015 6,044 5,550 5,670 5,207

2016 6,213 5,645 5,829 5,295

2017 6,386 5,741 5,991 5,385

2018 6,564 5,838 6,158 5,477

2019 6,748 5,937 6,330 5,570

2020 6,936 6,038 6,507 5,665

2021 7,129 6,141 6,688 5,761

2022 7,328 6,245 6,875 5,859

2023 7,533 6,352 7,067 5,959

2024 7,743 6,459 7,264 6,060

2025 7,959 6,569 7,467 6,163

2026 8,181 6,681 7,675 6,268

2027 8,409 6,795 7,889 6,374

2028 8,644 6,910 8,109 6,483

2029 8,885 7,028 8,335 6,593

2030 9,133 7,147 8,568 6,705

CSAH 11 - East of Catskill Dr.CSAH 11 - East of Ranchette

Year

2030 9,133 7,147 8,568 6,705
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Executive Summary 
 
Crow Wing County, MN is proposing improvements at the intersections of CSAH 11 and 

Edgewater Farms Drive and CSAH 11 and Ranchette Drive.  The intersections are both located 

on CSAH 11in the City of Breezy Point.   

 

CSAH 11 at Edgewater Farms Drive/ Eagle View Elementary School currently operates as a thru-

stop intersection with turn lanes on CSAH 11 approaches.   The future condition utilizes the same 

intersection geometry, but moves the intersection to the west, making the north leg Hunt Blvd.  

This change in intersection location would also be accompanied by the closure of various 

accesses along CSAH 11 to reduce the number of conflict points along the corridor.  A signal 

warrant analysis was performed at the intersection under existing conditions, and it was 

discovered that zero warrants were met.  The intersection currently operates at a level of service 

(LOS) F during the AM and PM Peak hours, but this is primarily due to the influx of traffic 

movements  attributed to the beginning and conclusion of a regular school day.  Even with the 

implementation of a traffic signal, the LOS is either unacceptable or approaching an unacceptable 

state. 

 

The intersection of CSAH 11 at Ranchette Drive currently operates as a thru-stop intersection 

with thru lanes on the CSAH 11 approaches.  The future condition utilizes the same intersection 

location and geometry as present day.  The main modifications to the environment surrounding 

this intersection is the addition of a variety of commercial buildings.  The Breezy Point Ice Arena, 

located on the northwest corner of the intersection, may be planning an expansion project that 

will generate additional traffic and a hotel is also proposed to the north of the current intersection.  

Accompanying the future development is the closure of the current ice arena access to CSAH 11.  

To the south of the intersection, a gas station/ convenience store has been considered to the west 

of Ranchette Drive. 

 

A signal warrant analysis was performed for the estimated traffic volumes currently occupying 

the intersection of CSAH 11 at Ranchette Drive.  The analysis indicated that a signal is not 

warranted for the intersection and  LOS and delay values attained from the intersection are all 

within the acceptable range for existing and proposed conditions.  Various forms of traffic control 

were evaluated and while each produced an acceptable driving environment, the existing 

condition of a thru-stop should be acceptable today and in the future. 

 

The best intersection control option provides minimal delay to traffic with a low crash rate 

potential at a low cost and fits with the nature of the roadway and community.  While the thru-

stop, traffic signal, and roundabout options are acceptable in terms of capacity, delay, and safety, 

a thru-stop traffic control is preferable for both study intersections.  Maintaining the intersections 

as a thru-stop induces no additional cost to the community and ideally would produce a below 

average crash rate going forward. 

 

The traffic volumes utilized within this study are based upon estimated AM peak hour volumes at 

Ranchette Drive and estimated 12 hour approach volumes at both study intersections.  The results 

and conclusions drawn from this report should be considered preliminary and revisited in the 

future.
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Intersection Control Evaluation 

 

I. Location 

 
The intersections of County State Aid Highway 11 (CSAH 11) at Edgewater Farms 

Drive/ Eagle View Elementary School and CSAH 11 at Ranchette Drive are located 

east of the City of Pequot Lakes, approximately 2.3 and 3.3 miles, respectively, east 

of the intersection of Trunk Highway 371 (TH 371) at CSAH 11 in Breezy Point.  

Breezy Point is a free-standing city in Crow Wing County and is located 

approximately 20 miles north of the City of Brainerd.  A location map is included in 

Figure 1 of Appendix A.  Breezy Point’s population was 947 in the year 2000 census 

and 2,162 in the 2010 census. 

 

II. Existing (2011) Conditions 

 
The intersection of CSAH 11 at Edgewater Farms Drive/ Eagle View Elementary 

School access is a four-legged intersection with eastbound and westbound left and 

right turn lanes and a northbound thru-right and left turn lane.  The posted speed limit 

of CSAH 11 is 55 mph through the intersection.  In addition to Mn/DOT traffic 

counts performed in 2007, field counts were completed at the study intersections in 

September of 2011.  The 2011 Average Daily Traffic Volume (ADT) is 5,600 for the 

east and west legs of CSAH 11, 850 for Edgewater Farms Drive, and 1,000 for the 

Eagle View Elementary School Access.  Detailed turning movement data was 

collected for the AM peak hour at CSAH 11 and Edgewater Farms Drive /Eagle 

View Elementary School access and the PM peak hour at both study locations.  The 

intersection geometry and 2011 traffic volumes can be seen in Figure 2 in Appendix 

A of this document. 

 

The intersection of CSAH 11 at Ranchette Drive is a four-legged intersection with 

eastbound and westbound left and right turn lanes and northbound and southbound 

right turn lanes.  The posted speed limit of CSAH 11 is 55 mph through the 

intersection.  The 2011 Average Daily Traffic Volume (ADT) is 5,600 to the west of 

Ranchette Drive and 5,500 to the East of Ranchette Drive.  Ranchette Drive is a two-

lane roadway with a thru-left and right turn lane at the intersection with CSAH 11.  

The posted speed limit is 55 mph.  The 2011 ADT to the south of CSAH 11 was 

estimated to be 900 and the north leg of the intersection was estimated to be 1,400.  

With data collection limited to peak hour counts, ADT volumes were estimated by 

applying the k-factor, percent of total daily traffic present during peak hours, to the 

PM peak hour volumes.  The total PM peak hour volumes were divided by the k-

factor of 0.0967 to attain an estimated ADT volume.  The intersection geometry and 

2011 traffic volumes can be seen in Figure 3 in Appendix A of this document. 

 

In addition to the peak hour turning movement count data, heavy truck data was 

collected to ensure the calculated intersection delay and level of service provide an 

accurate representation of current and future conditions.  Turning movement and tube 

count data can be found in Appendix B of this document. 
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III. Future Conditions 

 
Crow Wing County has taken a proactive approach to managing the performance and 

safety of the CSAH 11 corridor within the cities of Pequot Lakes and Breezy Point 

with the proposed 2012 improvements.  Details of intersection geometry and 

estimated traffic volumes can be found in Appendix A of this document.   

 

2030 traffic volumes were estimated for the study intersections by utilizing historic 

ADT volumes, turning movement counts, and engineering judgment.  The baseline 

growth of the corridor was established by developing a trend line from CSAH 11 

ADT volumes attained from historic traffic data attained from MNDOT.  This rate 

along with the county growth rate was then applied to the study intersections in order 

to estimate 2030 traffic volumes. The additional traffic developed with the proposed 

construction was estimated by methodology available in the ITE Trip Generation 

Manual: 8
th
 Edition.  The trips generated by proposed businesses were then added to 

the 2030 baseline traffic volumes to attain future turning movement and ADT values. 

 

The intersection of CSAH 11 at Edgewater Farms Drive maintains the same 

geometry, but is moved to the west where the north leg of the intersection becomes 

Hunt Blvd.  This is based upon the assumption of a vision of future supporting 

roadway network.  Traffic conditions for the intersection are measured and analyzed 

in the following paragraphs for thru/stop, traffic signal, and roundabout control.  

Future traffic volumes were developed based upon the redistribution of existing 

turning movements and the additional traffic created by future development and 

changes in land use.  The estimated 2030 traffic volumes and geometry can be seen 

in Figure 4 of Appendix A. 

 

The intersection of CSAH 11 at Ranchette Drive maintains the same geometry as 

existing conditions but changes in the roadway network are assumed that are 

consistent with the vision. The intersection was analyzed with three control 

possibilities.  Measures of effectiveness of the intersection are evaluated at the 

intersection for a thru/stop, traffic signal, and roundabout control.  Future 

development of the properties surrounding the intersection of CSAH 11 at Ranchette 

Drive will also play a role in the operation of the future intersection.  The 

enhancements to the area may include: 

 

North of CSAH 11 

• Future Ice Arena Expansion 

• Future Hotel 

 

South of CSAH 11 

• Gas Station and Convenience Store 

 

The estimated 2030 traffic volumes and geometry can be seen in Figure 5 of 

Appendix A. 
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IV. Operational and Safety Analysis of Alternatives 

 
Analysis was completed for the traffic volume scenarios; 2011 and 2030, for the 

A.M. and P.M. peak hours. The existing geometry remains intact for future 

conditions of both intersections but the intersection traffic control will be evaluated at 

each to determine the most effective form.  A thru/stop, traffic signal, and roundabout 

will be analyzed and discussed for each of the study intersections.  The delay, level of 

service, and volume to capacity ratio are analyzed for all existing and proposed 

scenarios. The analysis was performed using the methodology of the 2000 Highway 

Capacity Manual through Synchro, a traffic analysis software program by 

Trafficware.  The level of service, delay, volume/capacity, and queue lengths found 

in Table 2 through Table 7 were attained using Sychro Analysis.  The details and 

summary of each condition can be found in Appendix C of this document. 

 

A multi-way stop was not considered as a viable traffic control alternative due to the 

minimal cross-street and high CSAH 11 traffic volumes.  This form of traffic control 

is only used at the far ends of the corridor to manage intersections with a more even 

distribution of traffic volumes for both intersecting roadways, where this type of 

control is best utilized. 

 

Results of the analysis are displayed as measures of effectiveness. 

 

A. Measures of Effectiveness 

 
Measures of effectiveness display quantitative information about the performance of 

an intersection or network of intersections. The primary measures that are used in this 

study are level of service and delay. 

 

Level of Service 

 

The operational analysis results are described as a Level of Service (LOS) ranging 

from A to F. These letters serve to describe a range of operating conditions for 

different types of facilities. Levels of Service are calculated based on the 2000 

Highway Capacity Manual, which defines the level of service, based on control 

delay. Control delay is the delay experienced by vehicles slowing down as they are 

approaching the intersection, the wait time at the intersection, and the time for the 

vehicle to speed up through the intersection and enter into the traffic stream. The 

average intersection control delay is a volume weighted average of delay experienced 

by all motorists entering the intersection on all intersection approaches for signalized 

and roundabout intersections. Level of Service D is commonly taken as an acceptable 

design year LOS. The level of service and its associated intersection delay for a 

signalized and unsignalized intersection is presented below. The delay threshold for 

unsignalized intersections is lower for each LOS compared to signalized 

intersections, which accounts for the fact that people expect a higher level of service 

when at a stop-controlled intersection. 
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Table 1: Level of Service Criteria 
 Signalized Intersection Unsignalized Intersection 

LOS Control Delay per Vehicle (sec.) Control Delay per Vehicle (sec.) 

A ≤ 10 ≤ 10 

B >10 and ≤ 20 >10 and ≤ 15 

C >20 and ≤ 35 >15 and ≤ 25 

D >35 and ≤ 55 >25 and ≤ 35 

E >55 and ≤ 80 >35 and ≤ 50 

F >80 >50 

 

Volume to Capacity Ratios 

 

Volume to capacity ratio is the proportion of the actual traffic utilizing the facility to 

the facility’s physical ability to carry a specific maximum volume. This is calculated 

by dividing the total traffic using the facility by the capacity of the facility. This can 

then determine if a facility is sufficient to handle the traffic that is expected to be 

traveling on it. A ratio greater than 1.00 predicts that the facility will be unable to 

discharge all of the demand arriving on it. Such a situation would result in long 

queues and extensive delays, or diversion to alternate routes. 

 

B. Operational Analysis 
 

Unsignalized Control  

 

The intersections currently operate under thru-stop control with CSAH 11 having the 

eastbound and westbound as free movements. Current lane geometry is analyzed to 

ascertain how the existing intersection operates with existing traffic. The future 

conditions are analyzed to ascertain how the intersections will operate with the 

anticipated increase in traffic volumes for the year 2030. CSAH 11 currently has one 

thru lane, one left turn lane, and one right turn lane in the eastbound/westbound 

directions.  There is also a southbound right turn lane and a northbound right turn 

lane with a stop condition that intersect CSAH 11. The proposed improvements at the 

intersection would not affect the geometry.  

 

Table 2:  Thru-Stop Control Operation Analysis 

CSAH 11 at Edgewater Farms Dr./ Hunt Blvd. /Eagle View Elementary School  

Traffic 

Scenario

Intersection 

Design
Peak Hour

AM 45.3 E 212.7 F 1.31

PM 14.8 B 69.8 F 0.88

AM 1000 F 1000.0 F 3.61

PM 138.8 F 967.6 F 2.93

2011 Existing

Maximum Delay - LOS - v/c**

2030 Proposed

Intersection Delay*    

- LOS

 
 
Unacceptable delay is anticipated with thru-stop control during the AM and PM peak 

hours on the CSAH 11 at Edgewater Farms Drive/Eagle View Elementary School 

access approaches with 2030 traffic conditions present. The measures of 

effectiveness appear to be failing due to the nature of traffic at the intersection of 

CSAH 11 at Edgewater Farms Drive/Eagle View Elementary due to the significant 

influx of vehicles that revolve around the beginning and end of a the school day.  The 
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number of vehicles present during the 30 minute to one hour period in the AM and 

PM cause the maximum delay of an isolated movement to increase and hinder the 

overall performance of the intersection.   

 

The number of vehicles passing through the intersection to pick up and drop off 

children at the elementary school causes the intersection to fail during two distinct 

periods of the day.  Altering the traffic control would help to maintain acceptable 

operations based on the forecasted traffic growth from 2011 to 2030 at the 

intersection. The change in traffic control would reduce delay for the minor 

approaches. 

  

Table 3:  Thru-Stop Control Operation Analysis – CSAH 11 at Ranchette Drive 

Traffic 

Scenario

Intersection 

Design
Peak Hour

AM 3.7 A 18.6 C 0.20

PM 3.4 A 19.0 C 0.16

AM 22.8 C 174.9 F 1.11

PM 75.6 F 687.2 F 2.16

Maximum Delay - LOS - v/c**

2011 Existing

2030 Proposed

Intersection Delay* - 

LOS

 
  
Table 3 indicates that the intersection of CSAH 11 at Ranchette Drive operates at an 

acceptable level of service during existing conditions.  The additional traffic 

occupying the intersection increases the delay and level of service of the intersection 

causing it to approach an unacceptable during the 2030 PM peak hour. 

 

Signalized Control  

 

The operational analysis at CSAH 11 and Edgewater Farms Drive/ Hunt Blvd/ Eagle 

View Elementary School Access was analyzed with the proposed intersection layout 

and the addition of a traffic signal. The left turns at the intersection, in all signalized 

scenarios, were assumed to be permitted turning movements on CSAH 11. The left 

turns on Edgewater Farms Drive and the Eagle View Elementary School approach 

were also assumed to be permitted turning movements to maximize vehicle 

movement within the chosen cycle length. 

 

A signal at CSAH 11 at Edgewater Farms Drive/ Hunt Blvd/ Eagle View Elementary 

is anticipated to maintain acceptable operation in existing and 2030 conditions. The 

existing geometries established at CSAH 11 at Edgewater Farms Drive/ Eagle View 

Elementary and CSAH 11 at Ranchette Drive would be sufficient for the 2011 and 

2030 traffic scenarios.  The primary form of mitigation analyzed within this study 

revolves around the traffic control of the intersection, and does not focus on altering 

the intersection lane configurations.  The results of the signal warrant analysis can be 

seen in Appendix D of this document and delay and level of service values are shown 

in Table 4 and Table 5, below. 
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Table 4:  Signalized Control Operation Analysis 

CSAH 11 at Edgewater Farms Dr./ Hunt Blvd. /Eagle View Elementary School 

Traffic 

Scenario

Intersection 

Design
Peak Hour

AM 9 A 13.3 B 0.55

PM 8.1 A 10.1 B 0.47

AM 11.7 B 22.0 C 0.73

PM 11.7 B 18.4 B 0.72

Maximum Delay - LOS - v/c**

2011 Existing

2030 Proposed

Intersection Delay* - 

LOS

 
 

 

Table 5:  Signalized Control Operation Analysis – CSAH 11 at Ranchette Drive 

Traffic 

Scenario

Intersection 

Design
Peak Hour

AM 6.4 A 8.0 A 0.40

PM 6.3 A 7.6 A 0.40

AM 8.6 A 11.5 B 0.59

PM 8.6 A 11.5 B 0.58

Maximum Delay - LOS - v/c**

2011 Existing

2030 Proposed

Intersection Delay* - 

LOS

 
 
The signal analysis included the evaluation of vehicle queue lengths that are likely to 

appear with the proposed traffic. These queue lengths determine how long the turn 

lanes need to be and also provide a look into how the intersection would appear to be 

operating to the traveling public. 

 

Based on the queue lengths in Table 6, it is anticipated that queuing associated with 

the installation of a signal will not be a concern. The maximum queues for both the 

2011 and 2030 traffic scenarios, on all approaches, are shorter than the lengths of the 

turn lanes. With the turn lane lengths being longer than the queues, this will allow 

traffic to enter the turn lanes without being blocked and keep turning traffic from 

blocking thru traffic. 

 

Table 6:  Signalized Queue Analysis 

CSAH 11 at Edgewater Farms Dr./ Hunt Blvd. /Eagle View Elementary School 

North Leg West Leg South Leg East Leg

AM 20 40 30 100

PM 20 75 30 70

AM 20 75 50 220

PM 20 125 50 120

*Maximum queue length likely to be observed for each leg of the intersection during 

the weekday AM or PM Peak Hour

Maximum Queue (ft.)*
Peak Hour

Intersection 

Design

Traffic 

Scenario

2011 Existing

2030 Proposed
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Table 7:  Signalized Queue Analysis – CSAH 11 at Ranchette Drive 

North Leg West Leg South Leg East Leg

AM 20 40 20 40

PM 20 40 20 40

AM 20 90 25 90

PM 20 90 35 90

*Maximum queue length likely to be observed for each leg of the intersection during 

the weekday AM or PM Peak Hour

Maximum Queue (ft.)*Traffic 

Scenario

Intersection 

Design

2011 Existing

2030 Proposed

Peak Hour

 
 
The introduction of a traffic control signal at an intersection must include an 

engineering study to determine whether the installation of a signal is justified at a 

particular location. This includes an investigation into the need for the traffic control 

signal through a traffic signal warrant analysis as outlined in the December 2011 

Minnesota Manual on Uniform Traffic Control Devices (MMUTCD). Traffic from 

the 2011 field counts were evaluated with respect to the traffic signal warrants 

outlined in Chapter 4C. Analysis indicates that the intersections fail to meet warrants 

for signalization. Right turns were removed from the minor street approach volumes 

in accordance with MMUTCD procedures. This analysis is included in Appendix D.  

 

While the LOS and intersection delay indicate a positive impact is made with the 

implementation of a traffic signal, it does not draw the conclusion that a signal is 

warranted.   Table 3 and Table 4 display the amount of congestion present at the 

intersection during two one-hour periods and do not describe the overall operation for 

an entire day.  The signal warrant analysis evaluates existing traffic volumes for peak 

hours, four-hour time periods, and 8-hour time periods. Therefore, it is able to 

provide a more comprehensive analysis then looking solely at the two highest hourly 

periods of the day.  

 
Roundabout Control  

 

With a change of traffic control to a roundabout, the reconstruction of the intersection 

would be necessary. A concept of a roundabout at the CSAH 11 and Edgewater 

Farms Drive/Eagle View Elementary School intersection would include a single-lane 

roundabout with single-lane entrances for all four approaches. The geometric layout 

was analyzed for the 2011 and 2030 traffic volumes using RODEL Roundabout 

Analysis. The raw output from RODEL can be seen for each condition in Appendix E 

of this document. 

 
 

 

 

 

 

 

 

 



ICE – CSAH 11 and Edgewater Farms Dr. and CSAH 11 and Ranchette Dr. Feb. 2012 

CSAH 11 Corridor Study, Crow Wing County   

 

8 

 

Table 8:  Roundabout Operation Analysis 

CSAH 11 at Edgewater Farms Dr./ Hunt Blvd. /Eagle View Elementary School  

Traffic 

Scenario

Intersection 

Design
Peak Hour

AM 5.2 A 6.0 A 0.41

PM 4.6 A 4.7 A 0.28

AM 9 A 12.1 B 0.69

PM 6.1 A 6.5 A 0.47

Maximum Delay - LOS - 

v/c**

2011 Existing

2030 Proposed

Intersection 

Delay* - LOS

 
 
Similar procedures were also utilized for the evaluation of CSAH 11 at Ranchette 

Drive.  The results are as follows: 

 

Table 9:  Roundabout Operation Analysis – CSAH 11 at Ranchette Drive 

Traffic 

Scenario

Intersection 

Design
Peak Hour

AM 4.4 A 4.6 A 0.26

PM 4.5 A 4.7 A 0.28

AM 6.1 A 6.6 A 0.48

PM 6.8 A 7.5 A 0.53

Intersection 

Delay* - LOS

Maximum Delay - LOS - 

v/c**

2011 Existing

2030 Proposed
 

 
The measures of effectiveness of the study intersections indicate that both operate at 

a level of service A in 2011 and 2030.  While the results shown in Table 7 and Table 

8 indicate that a roundabout is a viable option for the study intersections, the traffic 

conditions may lead to a different conclusion.  The short queue lengths shown in 

Table 9 and Table 10 fortify the assumption that a roundabout would be able to 

support the existing and proposed traffic volumes on the CSAH 11 corridor.  The 

analysis indicates that while a roundabout would adequately provide movement to 

vehicles passing through the intersections, it is not necessarily the best solution for 

either of the study intersections.   

 
Table 10:  Roundabout Queue Analysis 

CSAH 11 at Edgewater Farms Dr. / Hunt Blvd. /Eagle View Elementary School  

North Leg West Leg South Leg East Leg

AM 20 20 20 20

PM 20 20 20 20

AM 20 20 20 20

PM 20 20 20 20

Traffic 

Scenario

Intersection 

Design

Peak 

Hour

Maximum Queue (ft.)*

2011 Existing

2030 Proposed

*Maximum queue length likely to be observed for each leg of the intersection during the 

weekday AM or PM Peak Hour  
 
 

 

 

 

 



ICE – CSAH 11 and Edgewater Farms Dr. and CSAH 11 and Ranchette Dr. Feb. 2012 

CSAH 11 Corridor Study, Crow Wing County   

 

9 

 

Table 11:  Roundabout Queue Analysis – CSAH 11 at Ranchette Drive 

North Leg West Leg South Leg East Leg

AM 20 20 20 20

PM 20 20 20 20

AM 20 20 20 20

PM 20 30 20 20

Intersection 

Design

Peak 

Hour

Maximum Queue (ft.)*

2011 Existing

2030 Proposed

*Maximum queue length likely to be observed for each leg of the intersection during the 

weekday AM or PM Peak Hour

Traffic 

Scenario

 
 
The primary movements on the corridor stem from CSAH 11 and do not see much 

contention from side street movements.  The implementation of a roundabout without 

significant cross-street traffic would create a situation similar to the present day 

traffic control of a thru-stop.  While it may operate similar to a thru-stop, a 

roundabout is a potential safety concern in the event a CSAH 11 motorist discounts 

the possibility of a conflicting movement and crashes into adjoining roadway traffic.   

Therefore, a roundabout is not considered a viable traffic control alternative due to 

the minimal number of conflicting traffic intersecting CSAH 11.  

 

While the LOS, delay, and queue lengths indicate that a positive impact is made with 

the implementation of a roundabout, it does not draw the conclusion that a 

roundabout is warranted.  The values produced in Table 3 and Table 4 display the 

amount of congestion present at the intersection during two one-hour periods and do 

not take into account the overall operation for an entire day.  The reduced delay and 

LOS shown in Table 7 and Table 8 make it undeniable that a roundabout may benefit 

both intersections during the heavily traveled AM and PM peak hours, but this a 

small portion of the entire day and therefore does not directly warrant a roundabout 

be installed. 

 

C. Safety Analysis 

 
Safety is an important consideration when evaluating the traffic control at an 

intersection. Both a signal and roundabout will change the look and character of the 

intersection, altering how a driver, biker, or pedestrian will react to potential conflict.  

A change in intersection traffic control will also change the type of crashes and the 

expected number of crashes at an intersection. 

 

The Traffic Safety Fundamentals Handbook by the Minnesota Department of 

Transportation - Office of Traffic Engineering (published in August 2008), 

Roundabouts: An Informational Guide by FHWA (Pub. No. FHWA-RD-00-067), 

and Crash Reductions Following Installation of Roundabouts in the United States by 

the Insurance Institute for Highway Safety (March 2000) provide average crash rates 

for different traffic control options. These rates are determined using state-wide (stop 

and signal control) and nation-wide (roundabout control) average crash rates for 

intersections with the same type of traffic control and apply to an average volume of 

traffic expected at the intersection.   
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While these rates provide a safety comparison of the different traffic control options, 

changes in traffic volume, delay, or capacity from the average can alter how the 

intersection operates. This can result in a situation where the average crash rates no 

longer apply. Crash frequency at intersections is measured based upon the crash rate, 

which is shown as crashes per million entering vehicles (MEV). 

 

There have been 0 reported crashes from 2006 to 2010 at the intersection of CSAH 

11 and Edgewater Farms Drive/ Eagle View Elementary School. The crash rate for 

the intersection over these five years is 0 per million entering vehicles (MEV).  A 

crash rate of 0 is below the statewide average of 0.3 MEV for rural thru-stop 

intersections.  The average crash rate for a similar type signalized intersection is 0.6 

per MEV. The crash rate is anticipated to remain the same if a thru-stop control is 

maintained, but may escalate if a traffic signal was added to the intersection. 

 

There have been 3 reported crashes from 2006 to 2010 at the intersection of CSAH 

11 and Ranchette Drive. The crash rate for the intersection over these five years is 

0.24 per million entering vehicles (MEV). A crash rate of 0.24 is below the statewide 

average of 0.3 MEV for rural thru-stop intersections.  The average crash rate for a 

similar type signalized intersection is 0.6 per MEV. There was a total of one rear end, 

one right angle, and one left turn crash reported.  Additional crash details and a crash 

diagram can be found in Appendix F of this document.  The crash rate is anticipated 

to remain the same if a thru-stop control is maintained, but may escalate if a traffic 

signal was added to the intersection. 

 

V. Additional Considerations 

 
Other items typically considered in this type of evaluation may include pedestrian 

and/or bicycle issues.  Currently there is very little pedestrian activity at the study 

intersections.  This is due to the proximity of the intersections to the cities of Pequot 

Lakes and Breezy Point.   

 

While the elementary school is located on the south side of CSAH 11 at the 

intersection of CSAH 11 at Edgewater Farms Drive/ Eagle View Elementary School 

Access, there is little to no pedestrian traffic at the study intersection.  This can be 

attributed to the minimal number of students located within walking distance of the 

school and the fact that the entire school campus, including athletic fields, is located 

to the south of CSAH 11. 

 

The addition of a gas station and convenience store on the south side of CSAH 11 at 

Ranchette Drive, shown in Figure 5, could increase pedestrian traffic traveling to and 

from the ice arena and the proposed hotel.  Increased volumes of pedestrian traffic 

crossing CSAH 11 may become an issue going forward and therefore should be 

reevaluated following the construction of the proposed commercial growth at CSAH 

11 at Ranchette Drive. 
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VI. Conclusion/Remarks/Engineering Recommendations 

 
CSAH 11 at Edgewater Farms Dr./ Hunt Blvd./ Eagle View Elementary Access 

 

Both a traffic signal and a roundabout would provide adequate capacity and 

acceptable delay for current traffic levels and traffic levels in the future.  With an 

increase in traffic at the intersection of CSAH 11 at Hunt Blvd/ Eagle View 

Elementary School Access, the current thru-stop traffic control should be capable of 

accommodating elevated traffic volumes and maintain an adequate level of safety to 

motorists.  With zero crashes present at the intersection in the past five years, a 

change in traffic control could lead to crashes due to driver unfamiliarity to the 

changed intersection conditions.   

 

The best intersection control option provides minimal delay to traffic with a low 

crash rate potential at a low cost and fits with the nature of the roadway and 

community.  While the thru-stop, traffic signal, and roundabout options are 

acceptable in terms of capacity, delay, and safety, a thru-stop traffic control is 

preferable for the intersection.  Maintaining the intersection as a thru-stop induces no 

additional cost to the community and ideally would produce a negligible crash rate, 

as in the past, going forward.   

 

CSAH 11 at Ranchette Drive 

 

Both a traffic signal and a roundabout would provide adequate capacity and 

acceptable delay for current traffic levels and traffic levels in the future.  With an 

increase in traffic at the intersection of CSAH 11 at Ranchette Drive, the current thru-

stop traffic control should be capable of accommodating elevated traffic volumes and 

maintain an adequate level of safety to motorists.  With three crashes present at the 

intersection in the past five years, a change in traffic control could lead to additional 

crashes due to driver unfamiliarity to the changed intersection conditions.   

 

The best intersection control option provides minimal delay to traffic with a low 

crash rate potential at a low cost and fits with the nature of the roadway and 

community.  While the thru-stop, traffic signal, and roundabout options are 

acceptable in terms of capacity, delay, and safety, a thru-stop traffic control is 

preferable for the intersection.  Maintaining the intersection as a thru-stop induces no 

additional cost to the community and ideally would produce a below average crash 

rates, as in the past, going forward. 

 

The traffic volumes utilized within this study are based upon estimated AM peak 

hour volumes at Ranchette Drive and estimated 12 hour approach volumes at both 

study intersections.  The results and conclusions drawn from this report should be 

considered preliminary and revisited in the future.  The intersections of CSAH 11 at 

Edgewater Farms Drive/ Eagle View Elementary and CSAH 11 at Ranchette Drive 

should also be revisited if and when the proposed commercial properties are in full 

operation.  

 

VII. Appendices 
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FIGURE 1 LOCATION MAP
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Bolton & Menk, Inc.
Turning Movement Count

File Name : CO RD 11 at School - AM
Site Code : 00000000
Start Date : 9/16/2011
Page No : 1

CO RD 11 at Elementary School Access
Pequot Lakes, MN

Groups Printed- Unshifted
SCHOOL

Southbound
CO RD 11
Westbound

SCHOOL                 
Northbound

CO RD 11
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:30 AM 5 1 3 0 9 9 62 16 0 87 2 0 4 0 6 3 25 4 0 32 134
07:45 AM 6 0 3 0 9 3 88 35 0 126 5 4 16 0 25 1 31 4 0 36 196

Total 11 1 6 0 18 12 150 51 0 213 7 4 20 0 31 4 56 8 0 68 330

08:00 AM 14 1 2 0 17 4 93 22 0 119 20 3 69 0 92 0 30 2 0 32 260
08:15 AM 6 0 2 0 8 3 68 3 0 74 9 0 14 0 23 0 38 3 0 41 146

Grand Total 31 2 10 0 43 19 311 76 0 406 36 7 103 0 146 4 124 13 0 141 736
Apprch % 72.1 4.7 23.3 0  4.7 76.6 18.7 0  24.7 4.8 70.5 0  2.8 87.9 9.2 0   

Total % 4.2 0.3 1.4 0 5.8 2.6 42.3 10.3 0 55.2 4.9 1 14 0 19.8 0.5 16.8 1.8 0 19.2

SCHOOL
Southbound

CO RD 11
Westbound

SCHOOL                 
Northbound

CO RD 11
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total
Peak Hour Analysis From 07:30 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 5 1 3 0 9 9 62 16 0 87 2 0 4 0 6 3 25 4 0 32 134
07:45 AM 6 0 3 0 9 3 88 35 0 126 5 4 16 0 25 1 31 4 0 36 196
08:00 AM 14 1 2 0 17 4 93 22 0 119 20 3 69 0 92 0 30 2 0 32 260

08:15 AM 6 0 2 0 8 3 68 3 0 74 9 0 14 0 23 0 38 3 0 41 146
Total Volume 31 2 10 0 43 19 311 76 0 406 36 7 103 0 146 4 124 13 0 141 736
% App. Total 72.1 4.7 23.3 0  4.7 76.6 18.7 0  24.7 4.8 70.5 0  2.8 87.9 9.2 0   

PHF .554 .500 .833 .000 .632 .528 .836 .543 .000 .806 .450 .438 .373 .000 .397 .333 .816 .813 .000 .860 .708



Bolton & Menk, Inc.
Turning Movement Count

File Name : CO RD 11 at School - PM
Site Code : 00000000
Start Date : 9/15/2011
Page No : 1

CO RD 11 at Elementary School
Pequot Lakes, MN

Groups Printed- Unshifted
EDGEWATER FARM DR.

Southbound
CO RD 11
Westbound

SCHOOL                 
Northbound

CO RD 11
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

02:30 PM 0 0 1 0 1 0 34 4 0 38 4 0 15 0 19 2 35 0 0 37 95
02:45 PM 0 0 1 0 1 0 55 20 0 75 5 0 3 0 8 6 53 0 0 59 143

Total 0 0 2 0 2 0 89 24 0 113 9 0 18 0 27 8 88 0 0 96 238

03:00 PM 1 0 0 0 1 3 76 6 0 85 29 0 57 0 86 1 35 0 0 36 208
03:15 PM 3 0 1 0 4 0 33 3 0 36 10 0 21 0 31 3 86 1 0 90 161
03:30 PM 3 0 1 0 4 0 52 1 0 53 10 0 15 0 25 1 65 3 0 69 151

Grand Total 7 0 4 0 11 3 250 34 0 287 58 0 111 0 169 13 274 4 0 291 758
Apprch % 63.6 0 36.4 0  1 87.1 11.8 0  34.3 0 65.7 0  4.5 94.2 1.4 0   

Total % 0.9 0 0.5 0 1.5 0.4 33 4.5 0 37.9 7.7 0 14.6 0 22.3 1.7 36.1 0.5 0 38.4

EDGEWATER FARM DR.
Southbound

CO RD 11
Westbound

SCHOOL                 
Northbound

CO RD 11
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total
Peak Hour Analysis From 02:30 PM to 03:30 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 02:45 PM

02:45 PM 0 0 1 0 1 0 55 20 0 75 5 0 3 0 8 6 53 0 0 59 143
03:00 PM 1 0 0 0 1 3 76 6 0 85 29 0 57 0 86 1 35 0 0 36 208

03:15 PM 3 0 1 0 4 0 33 3 0 36 10 0 21 0 31 3 86 1 0 90 161
03:30 PM 3 0 1 0 4 0 52 1 0 53 10 0 15 0 25 1 65 3 0 69 151

Total Volume 7 0 3 0 10 3 216 30 0 249 54 0 96 0 150 11 239 4 0 254 663
% App. Total 70 0 30 0  1.2 86.7 12 0  36 0 64 0  4.3 94.1 1.6 0   

PHF .583 .000 .750 .000 .625 .250 .711 .375 .000 .732 .466 .000 .421 .000 .436 .458 .695 .333 .000 .706 .797



Bolton & Menk, Inc.
Turning Movement Count

File Name : CO RD 11 at Ranch - PM
Site Code : 00000000
Start Date : 9/15/2011
Page No : 1

CO RD 11 AT RANCHETTE DR
PEQUOT LAKES, MN

Groups Printed- Unshifted
RANCHETTE DR

Southbound
CO RD 11
Westbound

RANCHETTE DR
Northbound

CO RD 11
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

03:30 PM 3 1 0 0 4 3 45 1 0 49 1 6 8 0 15 5 64 13 0 82 150
03:45 PM 4 1 3 0 8 1 49 1 0 51 1 3 4 0 8 3 49 5 0 57 124

Total 7 2 3 0 12 4 94 2 0 100 2 9 12 0 23 8 113 18 0 139 274

04:00 PM 11 1 2 0 14 3 69 1 0 73 0 2 8 0 10 11 51 13 0 75 172
04:15 PM 10 1 5 0 16 2 54 1 0 57 0 3 6 0 9 4 59 12 0 75 157
04:30 PM 7 1 0 0 8 4 44 3 0 51 2 2 5 0 9 8 51 18 0 77 145
04:45 PM 7 5 4 0 16 6 47 1 0 54 1 2 7 0 10 11 39 13 0 63 143

Total 35 8 11 0 54 15 214 6 0 235 3 9 26 0 38 34 200 56 0 290 617

05:00 PM 8 1 1 0 10 6 40 2 0 48 1 1 8 0 10 7 43 16 0 66 134
05:15 PM 10 1 2 0 13 5 50 3 0 58 2 0 10 0 12 5 55 17 0 77 160
05:30 PM 3 0 1 0 4 3 32 0 0 35 2 1 7 0 10 11 38 13 0 62 111
05:45 PM 11 2 2 0 15 7 33 1 0 41 1 5 9 0 15 9 25 12 0 46 117

Total 32 4 6 0 42 21 155 6 0 182 6 7 34 0 47 32 161 58 0 251 522

Grand Total 74 14 20 0 108 40 463 14 0 517 11 25 72 0 108 74 474 132 0 680 1413
Apprch % 68.5 13 18.5 0  7.7 89.6 2.7 0  10.2 23.1 66.7 0  10.9 69.7 19.4 0   

Total % 5.2 1 1.4 0 7.6 2.8 32.8 1 0 36.6 0.8 1.8 5.1 0 7.6 5.2 33.5 9.3 0 48.1

RANCHETTE DR
Southbound

CO RD 11
Westbound

RANCHETTE DR
Northbound

CO RD 11
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total
Peak Hour Analysis From 03:30 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 11 1 2 0 14 3 69 1 0 73 0 2 8 0 10 11 51 13 0 75 172

04:15 PM 10 1 5 0 16 2 54 1 0 57 0 3 6 0 9 4 59 12 0 75 157
04:30 PM 7 1 0 0 8 4 44 3 0 51 2 2 5 0 9 8 51 18 0 77 145
04:45 PM 7 5 4 0 16 6 47 1 0 54 1 2 7 0 10 11 39 13 0 63 143

Total Volume 35 8 11 0 54 15 214 6 0 235 3 9 26 0 38 34 200 56 0 290 617
% App. Total 64.8 14.8 20.4 0  6.4 91.1 2.6 0  7.9 23.7 68.4 0  11.7 69 19.3 0   

PHF .795 .400 .550 .000 .844 .625 .775 .500 .000 .805 .375 .750 .813 .000 .950 .773 .847 .778 .000 .942 .897



Page 1 
  
 
 

 
 
 

CO RD 11 East of Bus Access - Class
Pequot Lakes, MN

 

Bolton & Menk, Inc.
Hourly Volume Count

 

A to B
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Class  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total
9/15/11 * * * * * * * * * * * * * * *

01:00 * * * * * * * * * * * * * * *
02:00 * * * * * * * * * * * * * * *
03:00 * * * * * * * * * * * * * * *
04:00 * * * * * * * * * * * * * * *
05:00 * * * * * * * * * * * * * * *
06:00 * * * * * * * * * * * * * * *
07:00 * * * * * * * * * * * * * * *
08:00 * * * * * * * * * * * * * * *
09:00 * * * * * * * * * * * * * * *
10:00 * * * * * * * * * * * * * * *
11:00 * * * * * * * * * * * * * * *

12 PM * * * * * * * * * * * * * * *
13:00 * * * * * * * * * * * * * * *
14:00 * * * * * * * * * * * * * * *
15:00 2 150 52 3 9 0 0 2 6 0 0 0 0 1 225
16:00 1 178 73 7 16 0 0 2 0 3 0 0 0 2 282
17:00 0 170 56 0 7 0 0 2 0 1 0 0 0 0 236
18:00 2 115 28 0 9 0 0 1 1 0 0 0 0 0 156
19:00 1 74 23 0 6 0 0 0 0 0 0 0 0 1 105
20:00 0 60 13 1 4 0 0 2 0 0 0 0 0 0 80
21:00 0 40 12 0 2 0 0 0 0 0 0 0 1 0 55
22:00 0 23 8 0 0 0 0 0 0 0 0 0 0 0 31
23:00 0 8 2 0 0 0 0 0 0 0 0 0 0 0 10
Total 6 818 267 11 53 0 0 9 7 4 0 0 1 4 1180

Percent 0.5% 69.3% 22.6% 0.9% 4.5% 0.0% 0.0% 0.8% 0.6% 0.3% 0.0% 0.0% 0.1% 0.3%  
AM Peak                

Vol.                
PM Peak 15:00 16:00 16:00 16:00 16:00   15:00 15:00 16:00   21:00 16:00  

Vol. 2 178 73 7 16   2 6 3   1 2  
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CO RD 11 East of Bus Access - Class
Pequot Lakes, MN

 

Bolton & Menk, Inc.
Hourly Volume Count

 

A to B
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Class  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total
9/16/11 0 8 2 0 0 0 0 0 0 0 0 0 0 0 10

01:00 0 6 3 0 0 0 0 0 0 0 0 0 0 0 9
02:00 0 1 1 0 0 0 0 0 0 0 0 0 0 0 2
03:00 0 3 0 0 0 0 0 0 0 0 0 0 0 0 3
04:00 0 3 3 0 0 0 0 0 0 0 0 0 0 0 6
05:00 0 23 8 0 3 0 0 0 1 0 0 0 0 0 35
06:00 1 32 26 2 4 0 0 0 0 0 0 0 0 0 65
07:00 2 224 69 8 6 0 0 4 1 1 0 0 0 3 318
08:00 0 186 70 3 11 0 0 2 1 0 0 0 0 1 274
09:00 1 120 34 0 9 1 0 2 0 1 0 0 0 0 168
10:00 0 125 54 0 9 0 0 3 1 0 0 0 0 1 193
11:00 2 124 46 1 8 0 0 1 0 0 0 0 0 0 182

12 PM 9 193 43 1 8 0 0 4 1 0 0 0 0 0 259
13:00 1 137 46 5 10 1 0 6 1 0 0 0 0 0 207
14:00 2 132 63 1 12 0 0 0 1 1 0 0 0 0 212
15:00 3 128 45 0 11 0 0 3 0 0 0 0 1 2 193
16:00 0 143 54 7 4 0 0 4 0 0 0 0 0 0 212
17:00 1 144 67 0 4 0 0 5 1 0 0 0 0 0 222
18:00 0 155 45 0 9 0 0 1 0 0 0 0 0 2 212
19:00 1 78 26 1 8 0 0 0 0 0 0 0 0 0 114
20:00 0 67 18 0 0 0 0 0 0 0 0 0 0 0 85
21:00 0 50 14 0 1 0 0 0 0 0 0 0 0 0 65
22:00 0 24 10 0 3 0 0 0 0 0 0 0 0 0 37
23:00 0 26 4 0 0 0 0 0 0 0 0 0 0 0 30
Total 23 2132 751 29 120 2 0 35 8 3 0 0 1 9 3113

Percent 0.7% 68.5% 24.1% 0.9% 3.9% 0.1% 0.0% 1.1% 0.3% 0.1% 0.0% 0.0% 0.0% 0.3%  
AM Peak 07:00 07:00 08:00 07:00 08:00 09:00  07:00 05:00 07:00    07:00  

Vol. 2 224 70 8 11 1  4 1 1    3  
PM Peak 12:00 12:00 17:00 16:00 14:00 13:00  13:00 12:00 14:00   15:00 15:00  

Vol. 9 193 67 7 12 1  6 1 1   1 2  
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CO RD 11 East of Bus Access - Class
Pequot Lakes, MN

 

Bolton & Menk, Inc.
Hourly Volume Count

 

A to B
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Class  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total
9/17/11 0 14 4 0 1 0 0 0 0 0 0 0 0 0 19

01:00 0 10 2 0 0 0 0 0 0 0 0 0 0 0 12
02:00 0 5 0 0 0 0 0 0 0 0 0 0 0 0 5
03:00 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2
04:00 0 0 4 0 0 0 0 1 1 0 0 0 0 0 6
05:00 0 9 6 0 3 1 0 2 0 0 0 0 0 0 21
06:00 0 26 15 0 2 0 0 0 0 0 0 0 0 0 43
07:00 0 79 19 0 4 0 0 2 0 0 0 0 0 0 104
08:00 0 119 39 1 4 0 0 0 0 0 0 0 0 0 163
09:00 0 161 58 0 9 0 0 4 0 0 0 0 0 1 233
10:00 0 187 63 1 13 0 0 3 0 0 0 0 0 2 269
11:00 0 204 69 1 10 0 0 0 0 0 0 0 0 0 284

12 PM 1 169 50 0 4 0 0 0 0 0 0 0 0 0 224
13:00 0 140 53 0 5 0 0 2 0 0 0 0 0 0 200
14:00 0 110 46 0 11 0 0 1 0 0 0 0 0 0 168
15:00 5 143 49 0 8 0 0 2 0 0 0 0 0 0 207
16:00 0 97 43 1 4 0 0 2 0 0 0 0 0 0 147
17:00 0 108 36 1 4 0 0 1 0 0 0 0 0 0 150
18:00 1 94 27 0 3 0 0 2 0 0 0 0 0 0 127
19:00 0 60 26 0 4 0 0 2 1 0 0 0 0 0 93
20:00 0 81 17 0 4 0 0 1 0 0 0 0 0 0 103
21:00 0 43 7 0 2 0 0 0 0 0 0 0 0 1 53
22:00 1 46 8 1 1 0 0 0 0 0 0 0 0 0 57
23:00 0 37 4 0 1 0 0 0 0 0 0 0 0 0 42
Total 8 1944 645 6 97 1 0 25 2 0 0 0 0 4 2732

Percent 0.3% 71.2% 23.6% 0.2% 3.6% 0.0% 0.0% 0.9% 0.1% 0.0% 0.0% 0.0% 0.0% 0.1%  
AM Peak  11:00 11:00 08:00 10:00 05:00  09:00 04:00     10:00  

Vol.  204 69 1 13 1  4 1     2  
PM Peak 15:00 12:00 13:00 16:00 14:00   13:00 19:00     21:00  

Vol. 5 169 53 1 11   2 1     1  
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CO RD 11 East of Bus Access - Class
Pequot Lakes, MN

 

Bolton & Menk, Inc.
Hourly Volume Count

 

A to B
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Class  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total
9/18/11 0 12 2 0 2 0 0 0 0 0 0 0 0 0 16

01:00 0 14 3 0 1 0 0 0 0 0 0 0 0 0 18
02:00 0 12 3 0 0 0 0 0 0 0 0 0 0 0 15
03:00 0 1 0 0 1 0 0 0 0 0 0 0 0 0 2
04:00 0 5 3 0 0 0 0 0 0 0 0 0 0 0 8
05:00 0 6 3 0 1 0 0 1 0 0 0 0 0 0 11
06:00 0 15 9 0 2 0 0 0 0 0 0 0 0 0 26
07:00 0 61 14 0 1 0 0 0 0 0 0 0 0 0 76
08:00 0 97 25 0 1 0 0 2 0 0 0 0 0 0 125
09:00 0 123 33 0 4 0 0 0 0 0 0 0 0 0 160
10:00 1 159 46 0 1 0 0 1 1 0 0 0 0 0 209
11:00 0 154 40 0 7 0 0 1 0 0 0 0 0 1 203

12 PM 0 121 45 1 6 0 0 1 0 0 0 0 0 0 174
13:00 0 96 37 0 4 0 0 1 0 0 0 0 0 0 138
14:00 0 68 35 0 5 0 0 3 0 0 0 0 0 0 111
15:00 0 105 28 0 5 0 0 1 0 0 0 0 0 1 140
16:00 0 104 23 0 5 0 0 1 1 0 0 0 0 0 134
17:00 0 63 25 0 1 0 0 0 1 0 0 0 0 0 90
18:00 0 53 23 0 2 0 0 1 0 0 0 0 0 1 80
19:00 0 37 19 0 2 0 0 0 0 0 0 0 0 1 59
20:00 0 30 11 0 1 0 0 1 0 0 0 0 0 0 43
21:00 0 20 6 0 0 0 0 0 0 0 0 0 0 0 26
22:00 0 12 4 0 1 0 0 0 0 0 0 0 0 0 17
23:00 0 12 1 0 0 0 0 0 0 0 0 0 0 0 13
Total 1 1380 438 1 53 0 0 14 3 0 0 0 0 4 1894

Percent 0.1% 72.9% 23.1% 0.1% 2.8% 0.0% 0.0% 0.7% 0.2% 0.0% 0.0% 0.0% 0.0% 0.2%  
AM Peak 10:00 10:00 10:00  11:00   08:00 10:00     11:00  

Vol. 1 159 46  7   2 1     1  
PM Peak  12:00 12:00 12:00 12:00   14:00 16:00     15:00  

Vol.  121 45 1 6   3 1     1  
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CO RD 11 East of Bus Access - Class
Pequot Lakes, MN

 

Bolton & Menk, Inc.
Hourly Volume Count

 

A to B
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Class  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total
9/19/11 0 2 3 0 1 0 0 0 0 0 0 0 0 0 6

01:00 0 2 1 0 0 0 0 0 0 0 0 0 0 0 3
02:00 0 1 0 0 1 0 0 0 0 0 0 0 0 0 2
03:00 0 3 0 0 0 0 0 0 0 0 0 0 0 0 3
04:00 0 6 4 0 1 0 0 0 0 0 0 0 0 0 11
05:00 0 32 6 0 3 0 0 0 0 0 0 0 0 1 42
06:00 0 43 40 1 5 2 0 0 0 0 0 0 0 0 91
07:00 1 209 100 13 12 1 0 2 0 1 0 0 1 3 343
08:00 0 164 78 2 14 0 0 3 0 2 0 0 0 0 263
09:00 0 88 49 0 9 0 0 0 0 0 0 0 0 1 147
10:00 1 106 52 1 9 2 0 4 2 0 0 0 0 0 177
11:00 1 102 49 0 11 0 0 1 0 0 0 0 0 0 164

12 PM 2 101 50 0 8 0 0 1 4 1 0 0 0 0 167
13:00 1 123 51 0 8 0 0 1 1 0 0 0 0 1 186
14:00 4 113 56 4 3 0 0 2 1 1 0 0 0 1 185
15:00 1 116 56 0 7 1 0 1 0 0 0 0 0 1 183
16:00 3 123 63 6 9 0 0 0 0 0 0 0 0 0 204
17:00 2 123 72 0 12 1 0 1 0 0 0 0 0 0 211
18:00 2 95 36 0 11 0 0 2 0 0 0 0 0 0 146
19:00 2 58 22 0 4 0 0 0 0 0 0 0 0 0 86
20:00 1 43 17 0 2 0 0 0 0 1 0 0 0 0 64
21:00 1 32 12 0 1 0 0 0 0 0 0 0 0 0 46
22:00 0 26 7 0 1 0 0 0 0 0 0 0 0 0 34
23:00 0 7 1 0 0 0 0 0 0 0 0 0 0 0 8
Total 22 1718 825 27 132 7 0 18 8 6 0 0 1 8 2772

Percent 0.8% 62.0% 29.8% 1.0% 4.8% 0.3% 0.0% 0.6% 0.3% 0.2% 0.0% 0.0% 0.0% 0.3%  
AM Peak 07:00 07:00 07:00 07:00 08:00 06:00  10:00 10:00 08:00   07:00 07:00  

Vol. 1 209 100 13 14 2  4 2 2   1 3  
PM Peak 14:00 13:00 17:00 16:00 17:00 15:00  14:00 12:00 12:00    13:00  

Vol. 4 123 72 6 12 1  2 4 1    1  
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CO RD 11 East of Bus Access - Class
Pequot Lakes, MN

 

Bolton & Menk, Inc.
Hourly Volume Count

 

A to B
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Class  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total
9/20/11 0 3 0 0 0 0 0 0 0 0 0 0 0 0 3

01:00 0 3 1 0 0 0 0 0 0 0 0 0 0 0 4
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 2 0 0 1 0 0 0 0 0 0 0 0 0 3
04:00 0 7 4 0 0 0 0 0 0 0 0 0 0 0 11
05:00 0 26 9 0 4 0 0 1 0 0 0 0 0 0 40
06:00 0 57 35 2 4 0 0 0 0 1 0 0 0 0 99
07:00 0 217 77 12 8 0 0 2 0 0 0 0 0 5 321
08:00 0 146 84 2 9 0 0 3 0 0 0 0 0 1 245
09:00 0 96 47 0 11 0 0 2 0 1 0 0 0 0 157
10:00 0 100 44 0 9 0 0 1 1 1 0 0 0 0 156
11:00 1 97 63 0 7 1 0 4 0 1 0 0 0 0 174

12 PM 0 120 48 1 6 0 0 2 2 0 0 0 0 0 179
13:00 2 101 43 0 7 0 0 3 2 2 0 0 0 0 160
14:00 0 130 61 1 5 1 0 3 1 1 0 0 0 0 203
15:00 0 127 56 3 12 0 0 1 0 1 0 0 0 0 200
16:00 0 128 68 6 7 0 0 2 2 2 0 0 0 2 217
17:00 0 131 54 0 5 0 0 0 0 0 0 0 0 0 190
18:00 0 78 41 0 7 0 0 0 0 0 0 0 0 0 126
19:00 0 35 19 0 2 0 0 3 1 0 0 0 0 0 60
20:00 0 40 11 0 2 0 0 0 0 0 0 0 0 0 53
21:00 0 38 15 0 2 0 0 0 0 0 0 0 0 0 55
22:00 0 21 5 0 0 0 0 0 0 0 0 0 0 0 26
23:00 0 3 2 0 0 0 0 0 0 0 0 0 0 0 5
Total 3 1706 787 27 108 2 0 27 9 10 0 0 0 8 2687

Percent 0.1% 63.5% 29.3% 1.0% 4.0% 0.1% 0.0% 1.0% 0.3% 0.4% 0.0% 0.0% 0.0% 0.3%  
AM Peak 11:00 07:00 08:00 07:00 09:00 11:00  11:00 10:00 06:00    07:00  

Vol. 1 217 84 12 11 1  4 1 1    5  
PM Peak 13:00 17:00 16:00 16:00 15:00 14:00  13:00 12:00 13:00    16:00  

Vol. 2 131 68 6 12 1  3 2 2    2  
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CO RD 11 East of Bus Access - Class
Pequot Lakes, MN

 

Bolton & Menk, Inc.
Hourly Volume Count

 

A to B
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Class  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total
9/21/11 0 5 0 0 0 0 0 0 0 0 0 0 0 0 5

01:00 0 6 0 0 0 0 0 0 0 0 0 0 0 0 6
02:00 0 3 0 0 0 0 0 0 0 0 0 0 0 0 3
03:00 0 1 0 0 2 0 0 0 0 0 0 0 0 0 3
04:00 0 4 6 0 0 0 0 0 0 0 0 0 0 0 10
05:00 0 26 5 0 4 0 0 1 1 0 0 0 0 0 37
06:00 0 53 36 2 5 0 0 0 0 2 0 0 0 0 98
07:00 1 203 97 10 16 0 0 0 1 2 0 0 1 0 331
08:00 1 181 74 1 6 0 0 1 0 1 0 0 0 0 265
09:00 0 104 56 0 7 0 0 2 1 4 0 0 0 0 174
10:00 0 151 54 1 10 0 0 2 0 1 0 0 0 0 219
11:00 0 114 61 1 11 0 0 2 3 2 0 0 0 0 194

12 PM 0 112 50 1 6 0 0 2 0 1 0 0 0 0 172
13:00 2 98 43 0 6 1 0 1 0 2 0 0 0 0 153
14:00 0 112 55 1 7 0 0 0 1 1 0 0 0 0 177
15:00 0 120 45 1 4 1 0 0 2 0 0 0 0 0 173
16:00 * * * * * * * * * * * * * * *
17:00 * * * * * * * * * * * * * * *
18:00 * * * * * * * * * * * * * * *
19:00 * * * * * * * * * * * * * * *
20:00 * * * * * * * * * * * * * * *
21:00 * * * * * * * * * * * * * * *
22:00 * * * * * * * * * * * * * * *
23:00 * * * * * * * * * * * * * * *
Total 4 1293 582 18 84 2 0 11 9 16 0 0 1 0 2020

Percent 0.2% 64.0% 28.8% 0.9% 4.2% 0.1% 0.0% 0.5% 0.4% 0.8% 0.0% 0.0% 0.0% 0.0%  
AM Peak 07:00 07:00 07:00 07:00 07:00   09:00 11:00 09:00   07:00   

Vol. 1 203 97 10 16   2 3 4   1   
PM Peak 13:00 15:00 14:00 12:00 14:00 13:00  12:00 15:00 13:00      

Vol. 2 120 55 1 7 1  2 2 2      
  

Grand
Total

67 10991 4295 119 647 14 0 139 46 39 0 0 4 37 16398

Percent 0.4% 67.0% 26.2% 0.7% 3.9% 0.1% 0.0% 0.8% 0.3% 0.2% 0.0% 0.0% 0.0% 0.2%  
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Elementary School Access
Pequot Lakes, MN

 

Bolton & Menk, Inc.
Hourly Volume Count

 
Start 12-Sep-11 Tue Wed Thu Fri Weekday Average Sat Sun
Time SB NB SB NB SB NB SB NB SB NB SB NB SB NB SB NB

12:00 AM * * * * * * * * 0 0 0 0 2 0 0 0
01:00 * * * * * * * * 0 0 0 0 0 0 0 0
02:00 * * * * * * * * 0 0 0 0 0 0 0 0
03:00 * * * * * * * * 2 2 2 2 0 0 0 0
04:00 * * * * * * * * 0 0 0 0 0 0 0 0
05:00 * * * * * * * * 0 0 0 0 0 0 0 0
06:00 * * * * * * * * 7 4 7 4 0 0 0 0
07:00 * * * * * * * * 77 61 77 61 0 2 0 0
08:00 * * * * * * * * 44 113 44 113 1 3 0 0

09:00 * * * * * * * * 6 7 6 7 0 0 0 2

10:00 * * * * * * * * 5 13 5 13 0 1 1 1
11:00 * * * * * * * * 4 33 4 33 3 2 1 1

12:00 PM * * * * * * * * 12 13 12 13 0 1 0 2
01:00 * * * * * * * * 1 10 1 10 0 2 2 3
02:00 * * * * * * 40 48 38 32 39 40 0 0 11 3
03:00 * * * * * * 30 201 17 189 24 195 2 2 2 7

04:00 * * * * * * 61 62 8 41 34 52 0 0 0 2
05:00 * * * * * * 57 89 26 59 42 74 0 0 0 0
06:00 * * * * * * 31 31 4 5 18 18 0 0 0 0
07:00 * * * * * * 7 102 0 2 4 52 1 0 0 0
08:00 * * * * * * 4 6 2 0 3 3 0 0 0 0
09:00 * * * * * * 0 0 0 0 0 0 0 0 0 0
10:00 * * * * * * 0 0 0 1 0 0 0 0 0 0
11:00 * * * * * * 0 4 2 2 1 3 0 0 0 0
Total 0 0 0 0 0 0 230 543 255 587 323 693 9 13 17 21

Day 0 0 0 773 842 1016 22 38
AM Peak         07:00 08:00 07:00 08:00 11:00 08:00 10:00 09:00

Vol.         77 113 77 113 3 3 1 2
PM Peak       16:00 15:00 14:00 15:00 17:00 15:00 15:00 13:00 14:00 15:00

Vol.       61 201 38 189 42 195 2 2 11 7
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Elementary School Access
Pequot Lakes, MN

 

Bolton & Menk, Inc.
Hourly Volume Count

 
Start 19-Sep-11 Tue Wed Thu Fri Weekday Average Sat Sun
Time SB NB SB NB SB NB SB NB SB NB SB NB SB NB SB NB

12:00 AM 0 0 0 0 0 0 * * * * 0 0 * * * *
01:00 0 0 0 0 2 1 * * * * 1 0 * * * *
02:00 0 0 0 0 0 0 * * * * 0 0 * * * *
03:00 2 2 2 2 1 1 * * * * 2 2 * * * *
04:00 0 0 2 3 0 0 * * * * 1 1 * * * *
05:00 0 0 0 0 0 0 * * * * 0 0 * * * *
06:00 8 1 6 2 6 1 * * * * 7 1 * * * *
07:00 87 51 72 54 79 65 * * * * 79 57 * * * *
08:00 36 118 48 105 46 94 * * * * 43 106 * * * *
09:00 12 13 9 14 5 8 * * * * 9 12 * * * *
10:00 6 7 6 16 11 11 * * * * 8 11 * * * *
11:00 7 12 11 16 8 22 * * * * 9 17 * * * *

12:00 PM 2 10 14 25 4 6 * * * * 7 14 * * * *
01:00 2 6 2 12 4 10 * * * * 3 9 * * * *
02:00 28 28 50 45 37 33 * * * * 38 35 * * * *
03:00 23 159 20 197 23 173 * * * * 22 176 * * * *
04:00 7 45 18 65 * * * * * * 12 55 * * * *
05:00 42 74 34 23 * * * * * * 38 48 * * * *
06:00 7 6 4 8 * * * * * * 6 7 * * * *
07:00 4 16 5 53 * * * * * * 4 34 * * * *
08:00 2 1 2 0 * * * * * * 2 0 * * * *
09:00 0 0 0 0 * * * * * * 0 0 * * * *
10:00 2 2 0 1 * * * * * * 1 2 * * * *
11:00 0 2 0 2 * * * * * * 0 2 * * * *
Total 277 553 305 643 226 425 0 0 0 0 292 589 0 0 0 0

Day 830 948 651 0 0 881 0 0
AM Peak 07:00 08:00 07:00 08:00 07:00 08:00     07:00 08:00     

Vol. 87 118 72 105 79 94     79 106     
PM Peak 17:00 15:00 14:00 15:00 14:00 15:00     14:00 15:00     

Vol. 42 159 50 197 37 173     38 176     
  
  

Comb.
Total

830 948 651 773 842 1897 22 38

  
ADT ADT 536 AADT 536
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Co Rd 11 West of School Access - EB
Pequot Lakes, MN

 

Bolton & Menk, Inc.
Hourly Volume Count

 

A to B
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Class  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total
9/15/11 * * * * * * * * * * * * * * *

01:00 * * * * * * * * * * * * * * *
02:00 * * * * * * * * * * * * * * *
03:00 * * * * * * * * * * * * * * *
04:00 * * * * * * * * * * * * * * *
05:00 * * * * * * * * * * * * * * *
06:00 * * * * * * * * * * * * * * *
07:00 * * * * * * * * * * * * * * *
08:00 * * * * * * * * * * * * * * *
09:00 * * * * * * * * * * * * * * *
10:00 * * * * * * * * * * * * * * *
11:00 * * * * * * * * * * * * * * *

12 PM * * * * * * * * * * * * * * *
13:00 2 123 49 0 11 0 0 1 4 0 0 0 0 9 199
14:00 7 121 67 10 11 0 0 1 0 0 0 0 0 18 235
15:00 1 178 59 7 13 1 0 4 4 0 0 0 0 9 276
16:00 3 187 88 4 14 1 0 1 0 0 0 0 0 9 307
17:00 1 161 75 1 10 0 0 4 1 0 0 0 0 8 261
18:00 3 132 61 0 12 0 0 1 0 0 0 0 0 3 212
19:00 0 123 65 0 7 0 0 1 0 0 0 0 0 1 197
20:00 2 128 52 0 8 2 0 2 0 0 0 0 0 1 195
21:00 0 49 17 0 2 0 0 1 0 0 0 0 0 0 69
22:00 0 31 9 0 0 0 0 0 0 0 0 0 0 0 40
23:00 0 6 4 0 1 0 0 0 0 0 0 0 0 0 11
Total 19 1239 546 22 89 4 0 16 9 0 0 0 0 58 2002

Percent 0.9% 61.9% 27.3% 1.1% 4.4% 0.2% 0.0% 0.8% 0.4% 0.0% 0.0% 0.0% 0.0% 2.9%  
AM Peak                

Vol.                
PM Peak 14:00 16:00 16:00 14:00 16:00 20:00  15:00 13:00     14:00  

Vol. 7 187 88 10 14 2  4 4     18  
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Co Rd 11 West of School Access - EB
Pequot Lakes, MN

 

Bolton & Menk, Inc.
Hourly Volume Count

 

A to B
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Class  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total
9/16/11 0 6 5 0 1 0 0 0 0 0 0 0 0 2 14

01:00 0 4 2 0 0 0 0 0 0 0 0 0 0 0 6
02:00 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2
03:00 0 5 0 0 0 0 0 0 0 0 0 0 0 0 5
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 13 8 0 1 0 0 0 0 0 0 0 0 2 24
06:00 0 26 15 4 3 0 0 0 2 0 0 0 0 3 53
07:00 1 93 50 5 6 1 0 3 0 0 0 1 0 45 205
08:00 1 94 52 12 7 0 0 3 2 1 0 0 0 36 208
09:00 0 82 36 2 10 1 0 3 2 0 0 0 0 5 141
10:00 1 84 64 1 5 0 0 1 0 0 0 0 0 5 161
11:00 1 112 48 0 10 0 0 0 0 0 0 0 0 4 175

12 PM 2 87 56 2 7 0 0 1 0 0 0 0 0 4 159
13:00 0 115 65 0 8 0 0 3 0 0 0 0 0 4 195
14:00 0 159 71 9 14 0 0 2 0 0 0 0 0 20 275
15:00 0 197 94 9 9 0 0 4 1 0 0 0 0 6 320
16:00 2 195 78 1 8 0 0 3 1 0 0 0 0 1 289
17:00 2 196 86 0 15 0 0 1 0 0 0 0 0 4 304
18:00 1 123 42 0 10 0 0 2 0 0 0 0 0 1 179
19:00 0 114 51 0 5 1 0 1 0 0 0 0 0 0 172
20:00 0 110 29 0 4 0 0 2 0 0 0 0 0 0 145
21:00 0 175 56 0 10 0 0 0 0 0 0 0 0 0 241
22:00 1 36 16 0 1 0 0 0 0 0 0 0 0 0 54
23:00 0 15 7 0 2 0 0 0 0 0 0 0 0 0 24
Total 12 2043 931 45 136 3 0 29 8 1 0 1 0 142 3351

Percent 0.4% 61.0% 27.8% 1.3% 4.1% 0.1% 0.0% 0.9% 0.2% 0.0% 0.0% 0.0% 0.0% 4.2%  
AM Peak 07:00 11:00 10:00 08:00 09:00 07:00  07:00 06:00 08:00  07:00  07:00  

Vol. 1 112 64 12 10 1  3 2 1  1  45  
PM Peak 12:00 15:00 15:00 14:00 17:00 19:00  15:00 15:00     14:00  

Vol. 2 197 94 9 15 1  4 1     20  
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Co Rd 11 West of School Access - EB
Pequot Lakes, MN

 

Bolton & Menk, Inc.
Hourly Volume Count

 

A to B
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Class  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total
9/17/11 0 18 3 0 0 0 0 0 0 0 0 0 0 0 21

01:00 0 8 1 0 0 0 0 0 0 0 0 0 0 0 9
02:00 0 7 2 0 0 0 0 0 0 0 0 0 0 1 10
03:00 0 5 2 0 0 0 0 0 0 0 0 0 0 0 7
04:00 0 3 2 0 0 0 0 0 0 0 0 0 0 0 5
05:00 0 14 6 0 1 0 0 0 0 0 0 0 0 0 21
06:00 0 12 10 1 2 0 0 0 0 0 0 0 0 0 25
07:00 0 40 14 1 0 0 0 1 0 0 0 0 0 0 56
08:00 0 74 28 0 7 0 0 1 0 0 0 0 0 0 110
09:00 2 74 36 1 2 0 0 5 1 0 0 0 1 3 125
10:00 0 92 67 0 11 0 1 2 1 0 0 0 0 0 174
11:00 0 159 66 0 7 0 0 1 0 0 0 0 0 0 233

12 PM 0 175 65 0 11 0 0 2 0 0 0 0 0 1 254
13:00 1 191 86 0 8 1 0 0 0 0 0 0 0 3 290
14:00 0 183 67 0 12 0 0 3 0 0 0 0 0 2 267
15:00 3 168 59 0 5 1 0 2 0 0 0 0 0 2 240
16:00 1 167 61 1 9 0 0 3 0 0 0 0 0 0 242
17:00 0 156 49 0 7 0 0 3 0 0 0 0 0 0 215
18:00 0 106 37 0 9 0 0 1 0 0 0 0 0 0 153
19:00 0 73 22 0 2 0 0 1 0 0 0 0 0 0 98
20:00 0 66 39 0 2 0 0 1 0 0 0 0 0 0 108
21:00 0 52 12 1 2 0 0 1 0 0 0 0 0 0 68
22:00 0 50 12 1 2 0 0 1 0 0 0 0 0 0 66
23:00 0 20 5 0 3 0 0 0 0 0 0 0 0 0 28
Total 7 1913 751 6 102 2 1 28 2 0 0 0 1 12 2825

Percent 0.2% 67.7% 26.6% 0.2% 3.6% 0.1% 0.0% 1.0% 0.1% 0.0% 0.0% 0.0% 0.0% 0.4%  
AM Peak 09:00 11:00 10:00 06:00 10:00  10:00 09:00 09:00    09:00 09:00  

Vol. 2 159 67 1 11  1 5 1    1 3  
PM Peak 15:00 13:00 13:00 16:00 14:00 13:00  14:00      13:00  

Vol. 3 191 86 1 12 1  3      3  
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Co Rd 11 West of School Access - EB
Pequot Lakes, MN

 

Bolton & Menk, Inc.
Hourly Volume Count

 

A to B
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Class  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total
9/18/11 0 10 1 0 2 0 0 0 0 0 0 0 0 0 13

01:00 0 4 0 0 0 0 0 0 0 0 0 0 0 0 4
02:00 0 7 2 0 0 0 0 0 0 0 0 0 0 0 9
03:00 0 5 0 0 0 0 0 0 0 0 0 0 0 1 6
04:00 0 2 2 0 0 0 0 0 0 0 0 0 0 0 4
05:00 0 11 4 0 0 0 0 0 0 0 0 0 0 0 15
06:00 0 12 3 0 0 0 0 0 0 0 0 0 0 0 15
07:00 0 36 5 0 1 0 0 0 0 0 0 0 0 0 42
08:00 0 38 16 0 1 0 0 1 0 0 0 0 0 0 56
09:00 0 52 27 0 5 0 0 1 0 0 0 0 0 0 85
10:00 0 89 48 1 2 0 0 2 0 0 0 0 0 0 142
11:00 0 149 57 0 8 0 0 1 0 0 0 0 0 0 215

12 PM 0 110 42 1 6 0 0 1 0 0 0 0 0 0 160
13:00 0 86 19 0 3 0 0 3 0 0 0 0 0 0 111
14:00 0 75 32 1 4 0 0 1 0 0 0 0 0 0 113
15:00 0 121 37 0 4 0 0 1 0 0 0 0 0 3 166
16:00 0 95 33 0 5 0 0 1 0 0 0 0 0 0 134
17:00 0 97 30 1 2 0 0 3 1 0 0 0 0 2 136
18:00 0 85 21 0 2 0 0 0 0 0 0 0 0 0 108
19:00 0 65 31 0 1 0 0 1 0 0 0 0 0 0 98
20:00 0 40 16 0 4 0 0 0 0 0 0 0 0 0 60
21:00 0 35 12 0 1 0 0 0 0 0 0 0 0 0 48
22:00 0 14 7 0 1 0 0 0 0 0 0 0 0 0 22
23:00 0 8 3 0 0 0 0 0 0 0 0 0 0 0 11
Total 0 1246 448 4 52 0 0 16 1 0 0 0 0 6 1773

Percent 0.0% 70.3% 25.3% 0.2% 2.9% 0.0% 0.0% 0.9% 0.1% 0.0% 0.0% 0.0% 0.0% 0.3%  
AM Peak  11:00 11:00 10:00 11:00   10:00      03:00  

Vol.  149 57 1 8   2      1  
PM Peak  15:00 12:00 12:00 12:00   13:00 17:00     15:00  

Vol.  121 42 1 6   3 1     3  
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Co Rd 11 West of School Access - EB
Pequot Lakes, MN

 

Bolton & Menk, Inc.
Hourly Volume Count

 

A to B
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Class  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total
9/19/11 0 2 2 0 0 0 0 0 0 0 0 0 0 0 4

01:00 0 4 0 0 0 0 0 0 0 0 0 0 0 0 4
02:00 0 5 1 0 0 1 0 0 0 0 0 0 0 0 7
03:00 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
04:00 0 6 3 0 1 0 0 0 0 0 0 0 0 0 10
05:00 0 22 8 0 0 1 0 0 0 0 0 0 0 1 32
06:00 0 27 18 4 3 1 0 0 0 0 0 0 0 1 54
07:00 0 101 61 9 9 0 0 3 0 0 0 0 0 37 220
08:00 2 79 45 2 8 2 0 1 1 1 0 0 0 17 158
09:00 0 66 55 1 4 0 0 5 0 0 0 0 0 5 136
10:00 1 85 44 2 10 0 0 2 0 0 0 0 0 4 148
11:00 1 86 53 0 16 0 0 3 1 1 0 0 1 3 165

12 PM 2 116 53 0 9 0 0 1 2 0 0 0 0 5 188
13:00 2 95 51 0 8 0 0 4 0 0 0 0 0 3 163
14:00 2 132 78 10 8 0 0 3 0 0 0 0 0 12 245
15:00 3 146 78 9 9 0 1 0 0 0 0 0 0 4 250
16:00 1 188 90 1 13 0 0 1 0 0 0 0 0 4 298
17:00 4 161 82 0 12 1 1 1 0 0 0 0 0 13 275
18:00 3 98 53 0 9 0 0 1 0 0 0 0 0 2 166
19:00 2 89 28 0 7 0 0 0 0 0 0 0 0 1 127
20:00 0 71 31 0 6 0 0 0 0 0 0 0 0 0 108
21:00 0 46 24 0 1 0 0 0 0 0 0 0 0 0 71
22:00 0 14 5 0 1 0 0 0 0 0 0 0 0 0 20
23:00 0 9 5 0 0 0 0 1 0 0 0 0 0 0 15
Total 23 1649 868 38 134 6 2 26 4 2 0 0 1 112 2865

Percent 0.8% 57.6% 30.3% 1.3% 4.7% 0.2% 0.1% 0.9% 0.1% 0.1% 0.0% 0.0% 0.0% 3.9%  
AM Peak 08:00 07:00 07:00 07:00 11:00 08:00  09:00 08:00 08:00   11:00 07:00  

Vol. 2 101 61 9 16 2  5 1 1   1 37  
PM Peak 17:00 16:00 16:00 14:00 16:00 17:00 15:00 13:00 12:00     17:00  

Vol. 4 188 90 10 13 1 1 4 2     13  
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Co Rd 11 West of School Access - EB
Pequot Lakes, MN

 

Bolton & Menk, Inc.
Hourly Volume Count

 

A to B
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Class  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total
9/20/11 0 5 1 0 0 0 0 0 0 0 0 0 0 1 7

01:00 0 2 1 0 0 0 0 0 0 0 0 0 0 0 3
02:00 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2
03:00 0 2 1 0 0 0 0 0 0 0 0 0 0 0 3
04:00 0 4 0 0 1 0 0 0 0 0 0 0 0 1 6
05:00 0 18 6 1 0 1 0 0 0 0 0 0 0 2 28
06:00 0 31 16 2 7 0 0 0 0 0 0 0 0 2 58
07:00 0 95 59 9 9 1 1 4 0 1 0 0 0 46 225
08:00 0 86 55 3 6 0 0 4 0 0 0 0 1 26 181
09:00 0 57 47 3 4 0 0 2 1 0 0 0 0 3 117
10:00 1 74 45 0 8 0 0 3 2 0 0 0 0 2 135
11:00 0 75 36 1 6 0 0 3 1 0 0 0 0 1 123

12 PM 1 109 50 1 9 0 0 1 3 0 0 0 0 2 176
13:00 0 103 52 0 9 0 0 3 1 0 0 0 0 1 169
14:00 0 113 62 9 13 1 0 1 2 0 0 0 0 21 222
15:00 0 151 71 9 9 0 1 1 0 0 0 0 0 7 249
16:00 0 194 69 3 8 2 0 4 1 0 0 0 0 6 287
17:00 0 181 80 1 9 1 0 2 0 0 0 0 0 9 283
18:00 0 116 40 0 3 0 0 0 0 0 0 0 0 2 161
19:00 0 97 48 0 6 0 0 0 0 0 0 0 0 1 152
20:00 0 60 28 0 5 0 0 0 0 0 0 0 0 0 93
21:00 0 55 18 0 2 0 0 0 0 0 0 0 0 0 75
22:00 0 24 10 0 0 0 0 0 0 0 0 0 0 0 34
23:00 0 9 1 0 0 0 0 0 0 0 0 0 0 0 10
Total 2 1663 796 42 114 6 2 28 11 1 0 0 1 133 2799

Percent 0.1% 59.4% 28.4% 1.5% 4.1% 0.2% 0.1% 1.0% 0.4% 0.0% 0.0% 0.0% 0.0% 4.8%  
AM Peak 10:00 07:00 07:00 07:00 07:00 05:00 07:00 07:00 10:00 07:00   08:00 07:00  

Vol. 1 95 59 9 9 1 1 4 2 1   1 46  
PM Peak 12:00 16:00 17:00 14:00 14:00 16:00 15:00 16:00 12:00     14:00  

Vol. 1 194 80 9 13 2 1 4 3     21  
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Co Rd 11 West of School Access - EB
Pequot Lakes, MN

 

Bolton & Menk, Inc.
Hourly Volume Count

 

A to B
Start Class Class Class Class Class Class Class Class Class Class Class Class Class Class  
Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total
9/21/11 0 7 2 0 0 0 0 0 0 0 0 0 0 2 11

01:00 0 2 1 0 0 0 0 0 0 0 0 0 0 0 3
02:00 0 1 1 0 0 0 0 0 0 0 0 0 0 0 2
03:00 0 2 1 0 1 0 0 0 0 0 0 0 0 1 5
04:00 0 3 0 0 1 0 0 0 0 0 0 0 0 0 4
05:00 0 23 7 1 1 0 0 0 2 0 0 0 0 1 35
06:00 0 31 13 2 6 0 0 0 0 0 0 0 0 2 54
07:00 0 94 65 8 7 0 0 2 1 0 0 0 0 46 223
08:00 0 100 53 3 7 0 0 1 1 1 0 0 0 23 189
09:00 0 68 44 1 9 0 0 2 0 0 0 0 0 2 126
10:00 0 53 46 1 16 0 0 1 3 0 0 0 0 1 121
11:00 2 90 52 4 5 1 0 2 0 0 0 0 0 1 157

12 PM 2 90 39 0 6 1 0 0 1 0 0 0 0 2 141
13:00 0 97 43 0 5 0 1 0 3 0 0 0 0 3 152
14:00 0 123 70 10 10 1 0 2 1 0 0 0 0 22 239
15:00 0 205 76 9 10 0 0 1 4 0 0 0 0 7 312
16:00 * * * * * * * * * * * * * * *
17:00 * * * * * * * * * * * * * * *
18:00 * * * * * * * * * * * * * * *
19:00 * * * * * * * * * * * * * * *
20:00 * * * * * * * * * * * * * * *
21:00 * * * * * * * * * * * * * * *
22:00 * * * * * * * * * * * * * * *
23:00 * * * * * * * * * * * * * * *
Total 4 989 513 39 84 3 1 11 16 1 0 0 0 113 1774

Percent 0.2% 55.7% 28.9% 2.2% 4.7% 0.2% 0.1% 0.6% 0.9% 0.1% 0.0% 0.0% 0.0% 6.4%  
AM Peak 11:00 08:00 07:00 07:00 10:00 11:00  07:00 10:00 08:00    07:00  

Vol. 2 100 65 8 16 1  2 3 1    46  
PM Peak 12:00 15:00 15:00 14:00 14:00 12:00 13:00 14:00 15:00     14:00  

Vol. 2 205 76 10 10 1 1 2 4     22  
  

Grand
Total

67 10742 4853 196 711 24 6 154 51 5 0 1 3 576 17389

Percent 0.4% 61.8% 27.9% 1.1% 4.1% 0.1% 0.0% 0.9% 0.3% 0.0% 0.0% 0.0% 0.0% 3.3%  
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1: CSAH 11 & Edgewater Farms Dr. AM Peak Hour

HCM Unsignalized Intersection Capacity Analysis CSAH 11 at Wildwood Ct./School Access

H:\CWCO\T42103934\synchro\Existing AM Peak hour.syn Synchro 7 -  Report

Bolton & Menk, Inc. 3/27/2012

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 13 124 73 76 311 19 103 7 36 10 2 31

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.81 0.82 0.33 0.54 0.84 0.53 0.37 0.44 0.45 0.83 0.50 0.55

Hourly flow rate (vph) 16 151 221 141 370 36 278 16 80 12 4 56

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 406 372 893 871 151 923 1056 370

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 406 372 893 871 151 923 1056 370

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 88 0 94 91 94 98 92

cM capacity (veh/h) 1153 1186 213 251 895 195 196 675

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2

Volume Total 16 151 221 141 370 36 278 96 12 60

Volume Left 16 0 0 141 0 0 278 0 12 0

Volume Right 0 0 221 0 0 36 0 80 0 56

cSH 1153 1700 1700 1186 1700 1700 213 628 195 581

Volume to Capacity 0.01 0.09 0.13 0.12 0.22 0.02 1.31 0.15 0.06 0.10

Queue Length 95th (ft) 1 0 0 10 0 0 378 13 5 9

Control Delay (s) 8.2 0.0 0.0 8.4 0.0 0.0 212.7 11.8 24.6 11.9

Lane LOS A A F B C B

Approach Delay (s) 0.3 2.2 161.2 14.0

Approach LOS F B

Intersection Summary

Average Delay 45.3

Intersection Capacity Utilization 42.1% ICU Level of Service A

Analysis Period (min) 15



2: CSAH 11 & Edgewater Farms Dr. PM Peak Hour

HCM Unsignalized Intersection Capacity Analysis CSAH 11 at Wildwood Ct./ School Access

H:\CWCO\T42103934\synchro\Existing PM Peak hour.syn Synchro 7 -  Report

Bolton & Menk, Inc. 3/27/2012

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 4 239 53 30 216 3 96 0 54 3 0 7

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.33 0.69 0.46 0.38 0.71 0.25 0.42 1.00 0.47 0.75 1.00 0.58

Hourly flow rate (vph) 12 346 115 79 304 12 229 0 115 4 0 12

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 316 462 845 845 346 948 948 304

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 316 462 845 845 346 948 948 304

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 93 12 100 84 98 100 98

cM capacity (veh/h) 1244 1100 261 275 697 189 240 736

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2

Volume Total 12 346 115 79 304 12 229 115 4 12

Volume Left 12 0 0 79 0 0 229 0 4 0

Volume Right 0 0 115 0 0 12 0 115 0 12

cSH 1244 1700 1700 1100 1700 1700 261 697 189 736

Volume to Capacity 0.01 0.20 0.07 0.07 0.18 0.01 0.88 0.16 0.02 0.02

Queue Length 95th (ft) 1 0 0 6 0 0 186 15 2 1

Control Delay (s) 7.9 0.0 0.0 8.5 0.0 0.0 69.8 11.2 24.5 10.0

Lane LOS A A F B C A

Approach Delay (s) 0.2 1.7 50.2 13.6

Approach LOS F B

Intersection Summary

Average Delay 14.8

Intersection Capacity Utilization 37.9% ICU Level of Service A

Analysis Period (min) 15



1: CSAH 11 & Edgewater Farms Dr. 2030 Proposed AM Peak Hour

HCM Unsignalized Intersection Capacity Analysis CSAH 11 at Eagle View Elementary School

H:\CWCO\T42103934\synchro\2030 AM Peak hour - No Signal.syn Synchro 7 -  Report

Bolton & Menk, Inc. 3/27/2012

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 28 211 91 95 529 41 109 15 39 13 3 41

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.81 0.82 0.33 0.54 0.84 0.53 0.37 0.44 0.45 0.83 0.50 0.55

Hourly flow rate (vph) 35 257 276 176 630 77 295 34 87 16 6 75

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 707 533 1386 1385 257 1412 1584 630

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 707 533 1386 1385 257 1412 1584 630

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 96 83 0 70 89 77 93 85

cM capacity (veh/h) 891 1035 82 114 781 67 87 482

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2

Volume Total 35 257 276 176 630 77 295 121 16 81

Volume Left 35 0 0 176 0 0 295 0 16 0

Volume Right 0 0 276 0 0 77 0 87 0 75

cSH 891 1700 1700 1035 1700 1700 82 295 67 359

Volume to Capacity 0.04 0.15 0.16 0.17 0.37 0.05 3.61 0.41 0.23 0.22

Queue Length 95th (ft) 3 0 0 15 0 0 Err 48 20 21

Control Delay (s) 9.2 0.0 0.0 9.2 0.0 0.0 Err 25.4 73.9 17.9

Lane LOS A A F D F C

Approach Delay (s) 0.6 1.8 7099.3 27.0

Approach LOS F D

Intersection Summary

Average Delay 1505.0

Intersection Capacity Utilization 53.9% ICU Level of Service A

Analysis Period (min) 15



2: CSAH 11 & Edgewater Farms Dr. 2030 PM Peak Hour

HCM Unsignalized Intersection Capacity Analysis CSAH 11 at Eagle View Elementary Access

H:\CWCO\T42103934\synchro\2030 PM Peak hour - No Signal.syn Synchro 7 -  Report

Bolton & Menk, Inc. 3/27/2012

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 9 407 61 34 368 10 112 0 68 18 0 41

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.33 0.69 0.46 0.38 0.71 0.25 0.42 1.00 0.47 0.75 1.00 0.58

Hourly flow rate (vph) 27 590 133 89 518 40 267 0 145 24 0 71

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 558 722 1412 1382 590 1486 1474 518

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 558 722 1412 1382 590 1486 1474 518

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 90 0 100 71 64 100 87

cM capacity (veh/h) 1013 880 91 126 508 66 111 557

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2

Volume Total 27 590 133 89 518 40 267 145 24 71

Volume Left 27 0 0 89 0 0 267 0 24 0

Volume Right 0 0 133 0 0 40 0 145 0 71

cSH 1013 1700 1700 880 1700 1700 91 508 66 557

Volume to Capacity 0.03 0.35 0.08 0.10 0.30 0.02 2.93 0.29 0.36 0.13

Queue Length 95th (ft) 2 0 0 8 0 0 645 29 34 11

Control Delay (s) 8.7 0.0 0.0 9.6 0.0 0.0 967.6 14.9 87.4 12.4

Lane LOS A A F B F B

Approach Delay (s) 0.3 1.3 632.5 31.4

Approach LOS F D

Intersection Summary

Average Delay 138.8

Intersection Capacity Utilization 47.6% ICU Level of Service A

Analysis Period (min) 15



17: CSAH 11 & Ranchette Dr. Existing AM Peak Hour

HCM Unsignalized Intersection Capacity Analysis CSAH 11 at Ranchette Drive

H:\CWCO\T42103934\synchro\Ranchette - Existing Unsignalized.syn Synchro 7 -  Report

Bolton & Menk, Inc. 2/1/2012

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 35 214 26 3 200 11 34 8 6 15 9 56

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.80 0.78 0.92 0.38 0.85 0.55 0.77 0.40 0.92 0.62 0.75 0.78

Hourly flow rate (vph) 44 274 28 8 235 20 44 20 7 24 12 72

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 255 303 691 633 274 629 641 235

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 255 303 691 633 274 629 641 235

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 99 86 95 99 93 97 91

cM capacity (veh/h) 1310 1258 309 381 764 364 377 804

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2

Volume Total 44 274 28 8 235 20 64 7 36 72

Volume Left 44 0 0 8 0 0 44 0 24 0

Volume Right 0 0 28 0 0 20 0 7 0 72

cSH 1310 1700 1700 1258 1700 1700 329 764 368 804

Volume to Capacity 0.03 0.16 0.02 0.01 0.14 0.01 0.20 0.01 0.10 0.09

Queue Length 95th (ft) 3 0 0 0 0 0 18 1 8 7

Control Delay (s) 7.8 0.0 0.0 7.9 0.0 0.0 18.6 9.8 15.8 9.9

Lane LOS A A C A C A

Approach Delay (s) 1.0 0.2 17.8 11.9

Approach LOS C B

Intersection Summary

Average Delay 3.7

Intersection Capacity Utilization 33.6% ICU Level of Service A

Analysis Period (min) 15



3: CSAH 11 & Ranchette Dr. Existing PM Peak Hour

HCM Unsignalized Intersection Capacity Analysis CSAH 11 at Ranchette Drive

H:\CWCO\T42103934\synchro\Ranchette - Existing Unsignalized.syn Synchro 7 -  Report

Bolton & Menk, Inc. 2/1/2012

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 56 200 34 6 214 15 26 9 3 11 8 35

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.78 0.85 0.77 0.50 0.78 0.62 0.81 0.75 0.38 0.55 0.40 0.80

Hourly flow rate (vph) 72 235 44 12 274 24 32 12 8 20 20 44

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 299 279 731 701 235 691 721 274

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 299 279 731 701 235 691 721 274

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 94 99 89 96 99 94 94 94

cM capacity (veh/h) 1263 1283 288 339 804 328 330 764

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2

Volume Total 72 235 44 12 274 24 44 8 40 44

Volume Left 72 0 0 12 0 0 32 0 20 0

Volume Right 0 0 44 0 0 24 0 8 0 44

cSH 1263 1700 1700 1283 1700 1700 300 804 329 764

Volume to Capacity 0.06 0.14 0.03 0.01 0.16 0.01 0.15 0.01 0.12 0.06

Queue Length 95th (ft) 5 0 0 1 0 0 13 1 10 5

Control Delay (s) 8.0 0.0 0.0 7.8 0.0 0.0 19.0 9.5 17.4 10.0

Lane LOS A A C A C A

Approach Delay (s) 1.6 0.3 17.6 13.6

Approach LOS C B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 33.2% ICU Level of Service A

Analysis Period (min) 15



17: CSAH 11 & Ranchette Dr. 2030 AM Peak Hour

HCM Unsignalized Intersection Capacity Analysis CSAH 11 at Ranchette Drive

H:\CWCO\T42103934\synchro\Ranchette - 2030 Unsignalized.syn Synchro 7 -  Report

Bolton & Menk, Inc. 2/1/2012

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 73 360 54 6 336 23 63 27 11 22 26 83

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.80 0.78 0.92 0.38 0.85 0.55 0.77 0.40 0.92 0.62 0.75 0.78

Hourly flow rate (vph) 91 462 59 16 395 42 82 68 12 35 35 106

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 437 520 1195 1113 462 1117 1130 395

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 437 520 1195 1113 462 1117 1130 395

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 92 98 25 64 98 71 81 84

cM capacity (veh/h) 1123 1046 109 189 600 122 184 654

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2

Volume Total 91 462 59 16 395 42 149 12 70 106

Volume Left 91 0 0 16 0 0 82 0 35 0

Volume Right 0 0 59 0 0 42 0 12 0 106

cSH 1123 1700 1700 1046 1700 1700 134 600 146 654

Volume to Capacity 0.08 0.27 0.03 0.02 0.23 0.02 1.11 0.02 0.48 0.16

Queue Length 95th (ft) 7 0 0 1 0 0 212 2 56 14

Control Delay (s) 8.5 0.0 0.0 8.5 0.0 0.0 174.9 11.1 50.4 11.6

Lane LOS A A F B F B

Approach Delay (s) 1.3 0.3 162.7 27.0

Approach LOS F D

Intersection Summary

Average Delay 22.8

Intersection Capacity Utilization 43.9% ICU Level of Service A

Analysis Period (min) 15



3: CSAH 11 & Ranchette Dr. 2030 PM Peak Hour

HCM Unsignalized Intersection Capacity Analysis CSAH 11 at Ranchette Drive

H:\CWCO\T42103934\synchro\Ranchette - 2030 Unsignalized.syn Synchro 7 -  Report

Bolton & Menk, Inc. 2/1/2012

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 124 336 72 13 360 33 63 36 7 28 33 90

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.78 0.85 0.77 0.50 0.78 0.62 0.81 0.75 0.38 0.55 0.40 0.80

Hourly flow rate (vph) 159 395 94 26 462 53 78 48 18 51 82 112

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 515 489 1381 1280 395 1269 1320 462

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 515 489 1381 1280 395 1269 1320 462

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 85 98 0 65 97 43 36 81

cM capacity (veh/h) 1051 1074 43 137 654 90 130 600

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2

Volume Total 159 395 94 26 462 53 126 18 133 112

Volume Left 159 0 0 26 0 0 78 0 51 0

Volume Right 0 0 94 0 0 53 0 18 0 112

cSH 1051 1700 1700 1074 1700 1700 58 654 111 600

Volume to Capacity 0.15 0.23 0.06 0.02 0.27 0.03 2.16 0.03 1.20 0.19

Queue Length 95th (ft) 13 0 0 2 0 0 307 2 215 17

Control Delay (s) 9.0 0.0 0.0 8.4 0.0 0.0 687.2 10.7 222.6 12.4

Lane LOS A A F B F B

Approach Delay (s) 2.2 0.4 600.8 126.4

Approach LOS F F

Intersection Summary

Average Delay 75.6

Intersection Capacity Utilization 47.9% ICU Level of Service A

Analysis Period (min) 15



1: CSAH 11 & Edgewater Farms Dr. AM Peak Hour W/ Signal

Lanes, Volumes, Timings CSAH 11 at Edgewater Farms Dr. / School Access

H:\CWCO\T42103934\synchro\Existing AM Peak hour - Signal.syn Synchro 7 -  Report

Bolton & Menk, Inc. 3/27/2012

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 13 124 73 76 311 19 103 7 36 10 2 31

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 300 300 300 300 0 0 0 0

Storage Lanes 1 1 1 1 1 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1630 0 1770 1602 0

Flt Permitted 0.480 0.661 0.718 0.695

Satd. Flow (perm) 894 1863 1583 1231 1863 1583 1337 1630 0 1295 1602 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 221 36 80 56

Link Speed (mph) 30 30 30 30

Link Distance (ft) 663 640 371 323

Travel Time (s) 15.1 14.5 8.4 7.3

Lane Group Flow (vph) 16 151 221 141 370 36 278 96 0 12 60 0

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 4 8 8 2 6

Total Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 0.0 20.0 20.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Act Effct Green (s) 11.8 11.8 11.8 11.8 11.8 11.8 12.6 12.6 12.6 12.6

Actuated g/C Ratio 0.36 0.36 0.36 0.36 0.36 0.36 0.39 0.39 0.39 0.39

v/c Ratio 0.05 0.22 0.31 0.32 0.55 0.06 0.54 0.14 0.02 0.09

Control Delay 7.8 8.5 3.0 10.1 12.1 3.7 13.3 3.7 7.4 3.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 7.8 8.5 3.0 10.1 12.1 3.7 13.3 3.7 7.4 3.5

LOS A A A B B A B A A A

Approach Delay 5.3 11.1 10.8 4.2

Approach LOS A B B A

Queue Length 50th (ft) 2 16 0 15 44 0 34 2 1 1

Queue Length 95th (ft) 9 41 0 26 101 4 29 4 7 5

Internal Link Dist (ft) 583 560 291 243

Turn Bay Length (ft) 300 300 300 300

Base Capacity (vph) 455 948 914 626 948 824 681 869 659 843

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.04 0.16 0.24 0.23 0.39 0.04 0.41 0.11 0.02 0.07

Intersection Summary

Area Type: Other

Cycle Length: 40

Actuated Cycle Length: 32.7

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.55

Intersection Signal Delay: 9.0 Intersection LOS: A

Intersection Capacity Utilization 42.1% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     1: CSAH 11 & Edgewater Farms Dr.



2: CSAH 11 & Edgewater Farms Dr. PM Peak Hour W/ Signal

Lanes, Volumes, Timings CSAH 11 at Edgewater Farms Dr. / School Access

H:\CWCO\T42103934\synchro\Existing PM Peak hour - Signal.syn Synchro 7 -  Report

Bolton & Menk, Inc. 3/27/2012

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 4 239 53 30 216 3 96 0 54 3 0 7

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 300 300 300 300 0 0 0 0

Storage Lanes 1 1 1 1 1 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1583 0 1770 1583 0

Flt Permitted 0.562 0.496 0.750 0.683

Satd. Flow (perm) 1047 1863 1583 924 1863 1583 1397 1583 0 1272 1583 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 115 12 356 409

Link Speed (mph) 30 30 30 30

Link Distance (ft) 663 640 371 323

Travel Time (s) 15.1 14.5 8.4 7.3

Lane Group Flow (vph) 12 346 115 79 304 12 229 115 0 4 12 0

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 4 8 8 2 6

Total Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 0.0 20.0 20.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Act Effct Green (s) 11.5 11.5 11.5 11.4 11.4 11.4 14.2 14.2 14.2 14.2

Actuated g/C Ratio 0.40 0.40 0.40 0.39 0.39 0.39 0.49 0.49 0.49 0.49

v/c Ratio 0.03 0.47 0.17 0.22 0.42 0.02 0.34 0.12 0.01 0.01

Control Delay 7.2 10.1 2.8 9.1 9.5 4.3 9.8 0.3 7.3 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 7.2 10.1 2.8 9.1 9.5 4.3 9.8 0.3 7.3 0.0

LOS A B A A A A A A A A

Approach Delay 8.3 9.3 6.6 1.8

Approach LOS A A A A

Queue Length 50th (ft) 1 36 0 7 30 0 25 0 1 0

Queue Length 95th (ft) 3 72 2 11 66 1 28 0 3 0

Internal Link Dist (ft) 583 560 291 243

Turn Bay Length (ft) 300 300 300 300

Base Capacity (vph) 637 1132 1007 562 1132 967 849 1102 773 1123

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.02 0.31 0.11 0.14 0.27 0.01 0.27 0.10 0.01 0.01

Intersection Summary

Area Type: Other

Cycle Length: 40

Actuated Cycle Length: 29.1

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.47

Intersection Signal Delay: 8.1 Intersection LOS: A

Intersection Capacity Utilization 37.9% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     2: CSAH 11 & Edgewater Farms Dr.



1: CSAH 11 & Hunt Blvd 2030 AM Peak Hour - W/ Signal

Lanes, Volumes, Timings CSAH 11 at Eagle View Elementary School

H:\CWCO\T42103934\synchro\2030 AM Peak hour - Signal.syn Synchro 7 -  Report

Bolton & Menk, Inc. 1/30/2012

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 28 211 91 95 529 41 109 15 39 13 3 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 300 300 300 300 0 0 0 0

Storage Lanes 1 1 1 1 1 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1662 0 1770 1604 0

Flt Permitted 0.252 0.600 0.704 0.679

Satd. Flow (perm) 469 1863 1583 1118 1863 1583 1311 1662 0 1265 1604 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 276 77 87 75

Link Speed (mph) 30 30 30 30

Link Distance (ft) 663 640 371 323

Travel Time (s) 15.1 14.5 8.4 7.3

Lane Group Flow (vph) 35 257 276 176 630 77 295 121 0 16 81 0

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 4 8 8 2 6

Total Split (s) 31.0 31.0 31.0 31.0 31.0 31.0 24.0 24.0 0.0 24.0 24.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Act Effct Green (s) 20.3 20.3 20.3 20.3 20.3 20.3 14.7 14.7 14.7 14.7

Actuated g/C Ratio 0.47 0.47 0.47 0.47 0.47 0.47 0.34 0.34 0.34 0.34

v/c Ratio 0.16 0.30 0.31 0.34 0.73 0.10 0.67 0.20 0.04 0.14

Control Delay 9.8 8.8 2.4 10.2 15.7 2.7 22.0 6.0 11.5 4.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 9.8 8.8 2.4 10.2 15.7 2.7 22.0 6.0 11.5 4.7

LOS A A A B B A C A B A

Approach Delay 5.7 13.5 17.4 5.9

Approach LOS A B B A

Queue Length 50th (ft) 5 36 0 25 116 0 64 6 3 1

Queue Length 95th (ft) 18 74 0 35 219 4 46 6 12 5

Internal Link Dist (ft) 583 560 291 243

Turn Bay Length (ft) 300 300 300 300

Base Capacity (vph) 311 1237 1144 742 1237 1077 652 870 629 835

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.11 0.21 0.24 0.24 0.51 0.07 0.45 0.14 0.03 0.10

Intersection Summary

Area Type: Other

Cycle Length: 55

Actuated Cycle Length: 43.6

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.73

Intersection Signal Delay: 11.7 Intersection LOS: B

Intersection Capacity Utilization 53.9% ICU Level of Service A

Analysis Period (min) 15



1: CSAH 11 & Hunt Blvd 2030 AM Peak Hour - W/ Signal

Lanes, Volumes, Timings CSAH 11 at Eagle View Elementary School

H:\CWCO\T42103934\synchro\2030 AM Peak hour - Signal.syn Synchro 7 -  Report

Bolton & Menk, Inc. 1/30/2012

Splits and Phases:     1: CSAH 11 & Hunt Blvd



2: CSAH 11 & Hunt Blvd. PM Peak Hour W- Signal

Lanes, Volumes, Timings CSAH 11 at Hunt Blvd / Eagle View Elementary School

H:\CWCO\T42103934\synchro\2030 PM Peak hour - Signal.syn Synchro 7 -  Report

Bolton & Menk, Inc. 1/31/2012

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 407 61 34 368 10 112 0 68 18 0 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 300 300 300 300 0 0 0 0

Storage Lanes 1 1 1 1 1 0 1 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1583 0 1770 1583 0

Flt Permitted 0.354 0.286 0.711 0.665

Satd. Flow (perm) 659 1863 1583 533 1863 1583 1324 1583 0 1239 1583 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 133 40 209 257

Link Speed (mph) 30 30 30 30

Link Distance (ft) 663 640 371 323

Travel Time (s) 15.1 14.5 8.4 7.3

Lane Group Flow (vph) 27 590 133 89 518 40 267 145 0 24 71 0

Turn Type Perm Perm Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 4 8 8 2 6

Total Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 20.0 20.0 0.0 20.0 20.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Act Effct Green (s) 16.4 16.4 16.4 16.4 16.4 16.4 12.1 12.1 12.1 12.1

Actuated g/C Ratio 0.44 0.44 0.44 0.44 0.44 0.44 0.33 0.33 0.33 0.33

v/c Ratio 0.09 0.72 0.17 0.38 0.63 0.06 0.62 0.22 0.06 0.10

Control Delay 7.6 14.5 2.4 13.1 12.3 3.1 18.4 1.8 10.0 0.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 7.6 14.5 2.4 13.1 12.3 3.1 18.4 1.8 10.0 0.3

LOS A B A B B A B A A A

Approach Delay 12.1 11.9 12.5 2.7

Approach LOS B B B A

Queue Length 50th (ft) 3 91 0 11 75 0 48 0 4 0

Queue Length 95th (ft) 5 126 1 13 112 0 41 14 12 0

Internal Link Dist (ft) 583 560 291 243

Turn Bay Length (ft) 300 300 300 300

Base Capacity (vph) 397 1121 1006 321 1121 969 607 839 568 865

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.07 0.53 0.13 0.28 0.46 0.04 0.44 0.17 0.04 0.08

Intersection Summary

Area Type: Other

Cycle Length: 45

Actuated Cycle Length: 37

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 11.7 Intersection LOS: B

Intersection Capacity Utilization 47.6% ICU Level of Service A

Analysis Period (min) 15



2: CSAH 11 & Hunt Blvd. PM Peak Hour W- Signal

Lanes, Volumes, Timings CSAH 11 at Hunt Blvd / Eagle View Elementary School

H:\CWCO\T42103934\synchro\2030 PM Peak hour - Signal.syn Synchro 7 -  Report

Bolton & Menk, Inc. 1/31/2012

Splits and Phases:     2: CSAH 11 & Hunt Blvd.



17: CSAH 11 & Ranchette Dr. Existing AM Peak Hour - W/ Signal

Lanes, Volumes, Timings CSAH 11 at Ranchette Drive

H:\CWCO\T42103934\synchro\Ranchette - Existing Signalized.syn Synchro 7 -  Report

Bolton & Menk, Inc. 2/1/2012

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 35 214 26 3 200 11 34 8 6 15 9 56

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 0 1801 1583 0 1803 1583

Flt Permitted 0.612 0.591 0.827 0.840

Satd. Flow (perm) 1140 1863 1583 1101 1863 1583 0 1540 1583 0 1565 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 28 20 7 72

Link Speed (mph) 30 30 30 30

Link Distance (ft) 510 540 359 275

Travel Time (s) 11.6 12.3 8.2 6.3

Lane Group Flow (vph) 44 274 28 8 235 20 0 64 7 0 36 72

Turn Type Perm Perm Perm Perm Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 4 8 8 2 2 6 6

Total Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Act Effct Green (s) 9.2 9.2 9.2 9.1 9.1 9.1 10.4 10.4 10.4 10.4

Actuated g/C Ratio 0.37 0.37 0.37 0.37 0.37 0.37 0.42 0.42 0.42 0.42

v/c Ratio 0.10 0.40 0.05 0.02 0.34 0.03 0.10 0.01 0.05 0.10

Control Delay 5.3 7.3 2.5 4.7 6.8 2.6 8.0 5.3 7.8 3.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 5.3 7.3 2.5 4.7 6.8 2.6 8.0 5.3 7.8 3.3

LOS A A A A A A A A A A

Approach Delay 6.7 6.4 7.7 4.8

Approach LOS A A A A

Queue Length 50th (ft) 3 19 0 1 16 0 5 0 3 0

Queue Length 95th (ft) 10 39 6 2 38 2 9 4 12 10

Internal Link Dist (ft) 430 460 279 195

Turn Bay Length (ft)

Base Capacity (vph) 751 1226 1052 725 1226 1049 1112 1145 1130 1163

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.06 0.22 0.03 0.01 0.19 0.02 0.06 0.01 0.03 0.06

Intersection Summary

Area Type: Other

Cycle Length: 40

Actuated Cycle Length: 24.7

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.40

Intersection Signal Delay: 6.4 Intersection LOS: A

Intersection Capacity Utilization 33.6% ICU Level of Service A

Analysis Period (min) 15



17: CSAH 11 & Ranchette Dr. Existing AM Peak Hour - W/ Signal

Lanes, Volumes, Timings CSAH 11 at Ranchette Drive
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Splits and Phases:     17: CSAH 11 & Ranchette Dr.



3: CSAH 11 & Ranchette Dr. Existing PM Peak Hour - W/ Signal

Lanes, Volumes, Timings CSAH 11 at Ranchette Drive

H:\CWCO\T42103934\synchro\Ranchette - Existing Signalized.syn Synchro 7 -  Report

Bolton & Menk, Inc. 2/1/2012

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 56 200 34 6 214 15 26 9 3 11 8 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 300 300 300 300 0 0 0 0

Storage Lanes 1 1 1 1 0 1 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 0 1798 1583 0 1818 1583

Flt Permitted 0.591 0.612 0.827 0.881

Satd. Flow (perm) 1101 1863 1583 1140 1863 1583 0 1540 1583 0 1641 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 44 24 8 44

Link Speed (mph) 30 30 30 30

Link Distance (ft) 663 640 371 319

Travel Time (s) 15.1 14.5 8.4 7.3

Lane Group Flow (vph) 72 235 44 12 274 24 0 44 8 0 40 44

Turn Type Perm Perm Perm Perm Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 4 8 8 2 2 6 6

Total Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Act Effct Green (s) 8.7 8.7 8.7 8.8 8.8 8.8 9.9 9.9 9.9 9.9

Actuated g/C Ratio 0.36 0.36 0.36 0.37 0.37 0.37 0.41 0.41 0.41 0.41

v/c Ratio 0.18 0.34 0.07 0.03 0.40 0.04 0.07 0.01 0.06 0.06

Control Delay 5.9 6.7 2.2 4.7 7.2 2.5 7.6 5.0 7.5 3.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 5.9 6.7 2.2 4.7 7.2 2.5 7.6 5.0 7.5 3.5

LOS A A A A A A A A A A

Approach Delay 6.0 6.7 7.2 5.4

Approach LOS A A A A

Queue Length 50th (ft) 4 15 0 1 18 0 3 0 3 0

Queue Length 95th (ft) 13 35 5 2 36 3 12 1 6 8

Internal Link Dist (ft) 583 560 291 239

Turn Bay Length (ft) 300 300 300 300

Base Capacity (vph) 744 1259 1084 770 1259 1077 1139 1173 1213 1182

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.10 0.19 0.04 0.02 0.22 0.02 0.04 0.01 0.03 0.04

Intersection Summary

Area Type: Other

Cycle Length: 40

Actuated Cycle Length: 23.9

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.40

Intersection Signal Delay: 6.3 Intersection LOS: A

Intersection Capacity Utilization 33.2% ICU Level of Service A

Analysis Period (min) 15



3: CSAH 11 & Ranchette Dr. Existing PM Peak Hour - W/ Signal

Lanes, Volumes, Timings CSAH 11 at Ranchette Drive
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17: CSAH 11 & Ranchette Dr. 2030 AM Peak Hour W/ Singal

Lanes, Volumes, Timings CSAH 11 at Ranchette Drive

H:\CWCO\T42103934\synchro\Ranchette - 2030 Signalized.syn Synchro 7 -  Report

Bolton & Menk, Inc. 2/1/2012

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 73 360 54 6 336 23 63 27 11 22 26 83

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 0 1812 1583 0 1818 1583

Flt Permitted 0.503 0.430 0.799 0.813

Satd. Flow (perm) 937 1863 1583 801 1863 1583 0 1488 1583 0 1514 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 59 42 12 106

Link Speed (mph) 30 30 30 30

Link Distance (ft) 510 540 359 275

Travel Time (s) 11.6 12.3 8.2 6.3

Lane Group Flow (vph) 91 462 59 16 395 42 0 150 12 0 70 106

Turn Type Perm Perm Perm Perm Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 4 8 8 2 2 6 6

Total Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Act Effct Green (s) 12.1 12.1 12.1 12.1 12.1 12.1 8.3 8.3 8.3 8.3

Actuated g/C Ratio 0.42 0.42 0.42 0.42 0.42 0.42 0.29 0.29 0.29 0.29

v/c Ratio 0.23 0.59 0.08 0.05 0.50 0.06 0.35 0.03 0.16 0.20

Control Delay 7.3 10.1 2.4 5.7 8.9 2.6 11.5 5.3 9.5 3.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 7.3 10.1 2.4 5.7 8.9 2.6 11.5 5.3 9.5 3.7

LOS A B A A A A B A A A

Approach Delay 9.0 8.2 11.0 6.0

Approach LOS A A B A

Queue Length 50th (ft) 7 44 0 1 36 0 17 0 7 0

Queue Length 95th (ft) 23 90 11 3 85 4 19 6 21 14

Internal Link Dist (ft) 430 460 279 195

Turn Bay Length (ft)

Base Capacity (vph) 543 1081 943 464 1081 936 863 923 878 963

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.17 0.43 0.06 0.03 0.37 0.04 0.17 0.01 0.08 0.11

Intersection Summary

Area Type: Other

Cycle Length: 40

Actuated Cycle Length: 28.7

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.59

Intersection Signal Delay: 8.6 Intersection LOS: A

Intersection Capacity Utilization 43.9% ICU Level of Service A

Analysis Period (min) 15



17: CSAH 11 & Ranchette Dr. 2030 AM Peak Hour W/ Singal

Lanes, Volumes, Timings CSAH 11 at Ranchette Drive
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3: CR 11 & Ranchette Dr. 2030 PM Peak Hour W/ Singal

Lanes, Volumes, Timings CSAH 11 at Ranchette Drive
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Bolton & Menk, Inc. 2/1/2012

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 124 336 72 13 360 33 63 36 7 28 33 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 300 300 300 300 0 0 0 0

Storage Lanes 1 1 1 1 0 1 0 1

Taper Length (ft) 25 25 25 25 25 25 25 25

Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 0 1807 1583 0 1827 1583

Flt Permitted 0.434 0.506 0.744 0.842

Satd. Flow (perm) 808 1863 1583 943 1863 1583 0 1386 1583 0 1568 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 94 53 18 112

Link Speed (mph) 30 30 30 30

Link Distance (ft) 663 640 371 319

Travel Time (s) 15.1 14.5 8.4 7.3

Lane Group Flow (vph) 159 395 94 26 462 53 0 126 18 0 133 112

Turn Type Perm Perm Perm Perm Perm Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 4 8 8 2 2 6 6

Total Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Act Effct Green (s) 12.3 12.3 12.3 12.3 12.3 12.3 8.1 8.1 8.1 8.1

Actuated g/C Ratio 0.43 0.43 0.43 0.43 0.43 0.43 0.28 0.28 0.28 0.28

v/c Ratio 0.46 0.49 0.13 0.06 0.58 0.07 0.32 0.04 0.30 0.21

Control Delay 11.2 8.6 2.2 5.6 9.8 2.5 11.5 5.0 11.0 3.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 11.2 8.6 2.2 5.6 9.8 2.5 11.5 5.0 11.0 3.7

LOS B A A A A A B A B A

Approach Delay 8.3 8.9 10.7 7.7

Approach LOS A A B A

Queue Length 50th (ft) 14 34 0 2 43 0 15 0 16 0

Queue Length 95th (ft) 41 85 10 5 90 5 34 2 17 15

Internal Link Dist (ft) 583 560 291 239

Turn Bay Length (ft) 300 300 300 300

Base Capacity (vph) 468 1079 956 546 1079 939 802 924 908 964

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.34 0.37 0.10 0.05 0.43 0.06 0.16 0.02 0.15 0.12

Intersection Summary

Area Type: Other

Cycle Length: 40

Actuated Cycle Length: 28.8

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.58

Intersection Signal Delay: 8.6 Intersection LOS: A

Intersection Capacity Utilization 47.9% ICU Level of Service A

Analysis Period (min) 15



3: CR 11 & Ranchette Dr. 2030 PM Peak Hour W/ Singal

Lanes, Volumes, Timings CSAH 11 at Ranchette Drive
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APPENDIX D 
Traffic Signal Warrant Analysis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



LOCATION: Pequot Lakes

COUNTY: Crow Wing

REF. POINT: Speed Approach Description Lanes

DATE: 1/27/2012 55 Major App1: CSAH 11 EB 3

55 Major App3: CSAH 11 WB 3

OPERATOR: JJB 30 Minor App2: Edgewater Farms Drive 1

30 Minor App4: Eagle View Elementary 2

YES

POPULATION < 10,000? Yes Yes

EXISTING SIGNAL ? No No

THRESHOLDS 1A/1B: 420/630 105/52 140/70

MAJOR MAJOR TOTAL MAJOR MINOR MINOR 2 MINOR MINOR 4 MET SAME

HOUR APP. 1 APP. 3 1+3 1A/1B APP. 2 1A/1B APP. 4 1A/1B 1A/1B

0:00 - 1:00 9 4 13  / 0  / 0  /  / 

1:00 - 2:00 3 5 8  / 0  / 0  /  / 

2:00 - 3:00 2 2 4  / 0  / 0  /  / 

3:00 - 4:00 4 3 7  / 0  / 2  /  / 

4:00 - 5:00 5 11 16  / 0  / 1  /  / 

5:00 - 6:00 32 39 70  / 1  / 0  /  / 

6:00 - 7:00 56 99 155  / 2  / 1  /  / 

0.70 FACTOR USED?

   SIGNAL WARRANTS ANALYSIS

CSAH 11 at Edgewater Farms Drive / Eagle View Elementary School Access

2011 Hourly Approach Volume Counts

Yes

No

6:00 - 7:00 56 99 155  / 2  / 1  /  / 

7:00 - 8:00 224 326 550 X/ 10  / 26  /  / 

8:00 - 9:00 185 255 440 X/ 7  / 91  /X  / 

9:00 - 10:00 122 166 287  / 4  / 6  /  / 

10:00 - 11:00 128 188 316  / 4  / 7  /  / 

11:00 - 12:00 140 184 324  / 4  / 12  /  / 

12:00 - 13:00 159 176 334  / 4  / 8  /  / 

13:00 - 14:00 173 157 330  / 4  / 6  /  / 

14:00 - 15:00 232 190 422 X/ 4  / 23  /  / 

15:00 - 16:00 279 199 478 X/ 3  / 103  /X  / 

16:00 - 17:00 297 250 547 X/ 6  / 30  /  / 

17:00 - 18:00 272 213 485 X/ 5  / 33  /  / 

18:00 - 19:00 187 141 328  / 3  / 7  /  / 

19:00 - 20:00 175 83 257  / 2  / 23  /  / 

20:00 - 21:00 144 67 211  / 2  / 1  /  / 

21:00 - 22:00 72 55 127  / 1  / 0  /  / 

22:00 - 23:00 37 29 66  / 1  / 1  /  / 

23:00 - 24:00 11 8 18  / 0  / 2  /  / 

  Met (Hr) Required (Hr)

Warrant 1A 0 8 Not satisfied

Warrant 1B 0 8 Not satisfied

Warrant 2 0 4 Not satisfied

Warrant 3 0 1 Not satisfied

Warrant 7 0 8 Not satisfied

Yes

No

Bolton & Menk, Inc.

H:\CWCO\T42103934\excel\CSAH 11 @ Wildwood Ct. Warrant.xls 3/27/2012



LOCATION: Pequot Lakes

COUNTY: Crow Wing

REF. POINT: Speed Approach Description Lanes

DATE: 1/27/2012 55 Major App1: CSAH 11 EB 3

55 Major App3: CSAH 11 WB 3

OPERATOR: JJB 30 Minor App2: Edgewater Farms Drive 1

30 Minor App4: Eagle View Elementary 2

0.70 FACTOR USED? YES

POPULATION < 10,000? Yes

EXISTING SIGNAL ? No
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Figure 1.  Four Hour and Peak Hour Warrant Analysis

Note: For data points outside the graph range, check the minor street volume against the lower thresholds

Warrant Criteria         Actual Hourly Count
Major    Warrant 2, Four-hour Volumes Warrant 3, Peak-hour VolumesMajor Actual Hourly Count
200 420 13 0
300 350 500 8 0
400 285 435 4 0
500 230 370 7 2
600 175 315 16 1
700 135 260 70 1
800 103 215 155 2
900 80 175 550 26

1000 80 140 440 91
1100 80 115 287 6
1200 80 100 316 7
1300 80 100 324 12
1400 80 100 334 8
1500 80 100 330 6
1600 80 100 422 23
1700 80 100 478 103
1800 80 100 547 30

485 33
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257 23
211 2
127 1
66 1
18 2
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Bolton & Menk, Inc.

H:\CWCO\T42103934\excel\CSAH 11 @ Wildwood Ct. Warrant.xls 3/27/2012



LOCATION: Pequot Lakes

COUNTY: Crow Wing

REF. POINT: Speed Approach Description Lanes

DATE: 1/27/2012 55 Major App1: CSAH 11 EB 3

55 Major App3: CSAH 11 WB 3

OPERATOR: JJB 30 Minor App2: Ranchette Dr. SB 2

30 Minor App4: Ranchette Dr. NB 2

YES

POPULATION < 10,000? Yes Yes

EXISTING SIGNAL ? No No

THRESHOLDS 1A/1B: 420/630 140/70 140/70

MAJOR MAJOR TOTAL MAJOR MINOR MINOR 2 MINOR MINOR 4 MET SAME

HOUR APP. 1 APP. 3 1+3 1A/1B APP. 2 1A/1B APP. 4 1A/1B 1A/1B

0:00 - 1:00 9 4 13  / 0  / 1  /  / 

1:00 - 2:00 3 5 8  / 0  / 1  /  / 

2:00 - 3:00 2 2 4  / 0  / 0  /  / 

3:00 - 4:00 4 3 7  / 0  / 1  /  / 

4:00 - 5:00 5 11 16  / 0  / 1  /  / 

5:00 - 6:00 32 39 70  / 2  / 5  /  / 

0.70 FACTOR USED?

   SIGNAL WARRANTS ANALYSIS

CSAH 11 at Ranchette Drive

2011 Hourly Approach Volume Counts

Yes

No

5:00 - 6:00 32 39 70  / 2  / 5  /  / 

6:00 - 7:00 56 99 155  / 4  / 12  /  / 

7:00 - 8:00 224 326 550 X/ 14  / 43  /  / 

8:00 - 9:00 185 255 440 X/ 11  / 34  /  / 

9:00 - 10:00 122 166 287  / 7  / 22  /  / 

10:00 - 11:00 128 188 316  / 8  / 24  /  / 

11:00 - 12:00 140 184 324  / 8  / 25  /  / 

12:00 - 13:00 159 176 334  / 8  / 26  /  / 

13:00 - 14:00 173 157 330  / 8  / 26  /  / 

14:00 - 15:00 232 190 422 X/ 11  / 33  /  / 

15:00 - 16:00 279 199 478 X/ 10  / 40  /  / 

16:00 - 17:00 297 250 547 X/ 19  / 35  /  / 

17:00 - 18:00 272 213 485 X/ 10  / 41  /  / 

18:00 - 19:00 187 141 328  / 8  / 25  /  / 

19:00 - 20:00 175 83 257  / 7  / 20  /  / 

20:00 - 21:00 144 67 211  / 5  / 16  /  / 

21:00 - 22:00 72 55 127  / 3  / 10  /  / 

22:00 - 23:00 37 29 66  / 2  / 5  /  / 

23:00 - 24:00 11 8 18  / 0  / 1  /  / 

  Met (Hr) Required (Hr)

Warrant 1A 0 8 Not satisfied

Warrant 1B 0 8 Not satisfied

Warrant 2 0 4 Not satisfied

Warrant 3 0 1 Not satisfied

Warrant 7 0 8 Not satisfied

Yes

No

Bolton & Menk, Inc.

H:\CWCO\T42103934\excel\CSAH 11 @ Ranchette Warrant.xls 1/27/2012



LOCATION: Pequot Lakes

COUNTY: Crow Wing

REF. POINT: Speed Approach Description Lanes

DATE: 1/27/2012 55 Major App1: CSAH 11 EB 3

55 Major App3: CSAH 11 WB 3

OPERATOR: JJB 30 Minor App2: Ranchette Dr. SB 2

30 Minor App4: Ranchette Dr. NB 2

0.70 FACTOR USED? YES

POPULATION < 10,000? Yes

EXISTING SIGNAL ? No
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Figure 1.  Four Hour and Peak Hour Warrant Analysis

Note: For data points outside the graph range, check the minor street volume against the lower thresholds

Warrant Criteria         Actual Hourly Count
Major    Warrant 2, Four-hour Volumes Warrant 3, Peak-hour VolumesMajor Actual Hourly Count
200 420 13 1
300 350 500 8 1
400 285 435 4 0
500 230 370 7 1
600 175 315 16 1
700 135 260 70 5
800 103 215 155 12
900 80 175 550 43

1000 80 140 440 34
1100 80 115 287 22
1200 80 100 316 24
1300 80 100 324 25
1400 80 100 334 26
1500 80 100 330 26
1600 80 100 422 33
1700 80 100 478 40
1800 80 100 547 35
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APPENDIX E 
RODEL Roundabout Analysis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



-------------------------------------------------------------------------------- 

|                                                                              | 

|  30:1:12                 Existing CSAH 11/Edgewater Farms Dr.            102 | 

|                                                                              | 

|------------------------------------------------------------------------------| 

|                                                 |                            | 

| E    (m)    4.20   4.20   4.20   4.20           | TIME PERIOD     min    90  | 

| L'   (m)   40.00  40.00  40.00  40.00           | TIME SLICE      min    15  | 

| V    (m)    3.66   3.66   3.66   3.66           | RESULTS PERIOD  min 15 75  | 

| RAD  (m)   20.00  20.00  20.00  20.00           | TIME COST      $/hr 15.00  | 

| PHI  (d)   25.00  25.00  25.00  25.00           | FLOW PERIOD     min 15 75  | 

| DIA  (m)   45.00  45.00  45.00  45.00           | FLOW TYPE   pcu/veh   VEH  | 

| GRAD SEP       0      0      0      0           | FLOW PEAK  am/op/pm    AM  | 

|                                                 |                            | 

|------------------------------------------------------------------------------| 

| LEG NAME |PCU | TURNS (1st exit, 2nd..U)   |FLOF|CL|  FLOW RATIO   |FLOW TIME| 

|          |    |                            |    |  |               |         | 

|Southbound|1.02|   31    2   10  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|Eastbound |1.02|   73  124   13  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|Northbound|1.02|   36    7  103  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|Westbound |1.02|   19  311   76  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|          |    |                            |    |  |               |         | 

|          |    |                            |    |  |               |         | 

|          |    |                            |    |  |               |         | 

|------------------------------------------------------------------------------| 

|                                                            |                 | 

| FLOW        veh      43    210    146    406               | AVEDEL  s   5.2 | 

| CAPACITY    veh     789   1011    978    992               | LOS   SIG     A | 

| AVE DELAY  secs     4.7    4.4    4.2    6.0               | LOS UNSIG     A | 

| MAX DELAY  secs     6.1    5.7    5.4    8.1               |                 | 

| AVE QUEUE   veh     0.1    0.3    0.2    0.7               | VEHIC HRS   1.2 | 

| MAX QUEUE   veh     0.1    0.3    0.2    0.8               | COST    $    17 | 

|                                                            |                 | 

-------------------------------------------------------------------------------- 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                  

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

 

 

 

 

 



-------------------------------------------------------------------------------- 

|                                                                              | 

|  30:1:12                 Existing CSAH 11/Edgewater Farms Dr.            103 | 

|                                                                              | 

|------------------------------------------------------------------------------| 

|                                                 |                            | 

| E    (m)    4.20   4.20   4.20   4.20           | TIME PERIOD     min    90  | 

| L'   (m)   40.00  40.00  40.00  40.00           | TIME SLICE      min    15  | 

| V    (m)    3.66   3.66   3.66   3.66           | RESULTS PERIOD  min 15 75  | 

| RAD  (m)   20.00  20.00  20.00  20.00           | TIME COST      $/hr 15.00  | 

| PHI  (d)   25.00  25.00  25.00  25.00           | FLOW PERIOD     min 15 75  | 

| DIA  (m)   45.00  45.00  45.00  45.00           | FLOW TYPE   pcu/veh   VEH  | 

| GRAD SEP       0      0      0      0           | FLOW PEAK  am/op/pm    PM  | 

|                                                 |                            | 

|------------------------------------------------------------------------------| 

| LEG NAME |PCU | TURNS (1st exit, 2nd..U)   |FLOF|CL|  FLOW RATIO   |FLOW TIME| 

|          |    |                            |    |  |               |         | 

|Southbound|1.02|    7    0    3  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|Eastbound |1.02|   53  239    4  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|Northbound|1.02|   54    0   96  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|Westbound |1.02|    3  216   30  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|          |    |                            |    |  |               |         | 

|          |    |                            |    |  |               |         | 

|          |    |                            |    |  |               |         | 

|------------------------------------------------------------------------------| 

|                                                            |                 | 

| FLOW        veh      10    296    150    249               | AVEDEL  s   4.6 | 

| CAPACITY    veh     871   1041    924   1004               | LOS   SIG     A | 

| AVE DELAY  secs     4.0    4.7    4.5    4.6               | LOS UNSIG     A | 

| MAX DELAY  secs     5.2    6.1    5.9    6.1               |                 | 

| AVE QUEUE   veh     0.0    0.4    0.2    0.3               | VEHIC HRS   0.9 | 

| MAX QUEUE   veh     0.0    0.5    0.2    0.4               | COST    $    14 | 

|                                                            |                 | 

-------------------------------------------------------------------------------- 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                  

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                                    

                                                                             

 

 

 

 

 

 

 



-------------------------------------------------------------------------------- 

|                                                                              | 

|  30:1:12                   2030 CSAH 11/Edgewater Farms Dr.              104 | 

|                                                                              | 

|------------------------------------------------------------------------------| 

|                                                 |                            | 

| E    (m)    4.20   4.20   4.20   4.20           | TIME PERIOD     min    90  | 

| L'   (m)   40.00  40.00  40.00  40.00           | TIME SLICE      min    15  | 

| V    (m)    3.66   3.66   3.66   3.66           | RESULTS PERIOD  min 15 75  | 

| RAD  (m)   20.00  20.00  20.00  20.00           | TIME COST      $/hr 15.00  | 

| PHI  (d)   25.00  25.00  25.00  25.00           | FLOW PERIOD     min 15 75  | 

| DIA  (m)   45.00  45.00  45.00  45.00           | FLOW TYPE   pcu/veh   VEH  | 

| GRAD SEP       0      0      0      0           | FLOW PEAK  am/op/pm    AM  | 

|                                                 |                            | 

|------------------------------------------------------------------------------| 

| LEG NAME |PCU | TURNS (1st exit, 2nd..U)   |FLOF|CL|  FLOW RATIO   |FLOW TIME| 

|          |    |                            |    |  |               |         | 

|Southbound|1.02|   45    5   15  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|Eastbound |1.02|   95  215   30  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|Northbound|1.02|   40   15  110  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|Westbound |1.02|   45  530   95  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|          |    |                            |    |  |               |         | 

|          |    |                            |    |  |               |         | 

|          |    |                            |    |  |               |         | 

|------------------------------------------------------------------------------| 

|                                                            |                 | 

| FLOW        veh      65    340    165    670               | AVEDEL  s   9.0 | 

| CAPACITY    veh     654    996    916    974               | LOS   SIG     A | 

| AVE DELAY  secs     6.0    5.4    4.7   12.1               | LOS UNSIG     A | 

| MAX DELAY  secs     8.1    7.1    6.1   18.5               |                 | 

| AVE QUEUE   veh     0.1    0.5    0.2    2.3               | VEHIC HRS   3.1 | 

| MAX QUEUE   veh     0.1    0.6    0.3    3.1               | COST    $    46 | 

|                                                            |                 | 

-------------------------------------------------------------------------------- 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                  

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

 

 

 

                                                                                 

 

 



-------------------------------------------------------------------------------- 

|                                                                              | 

|  30:1:12                   2030 CSAH 11/Edgewater Farms Dr.              105 | 

|                                                                              | 

|------------------------------------------------------------------------------| 

|                                                 |                            | 

| E    (m)    4.20   4.20   4.20   4.20           | TIME PERIOD     min    90  | 

| L'   (m)   40.00  40.00  40.00  40.00           | TIME SLICE      min    15  | 

| V    (m)    3.66   3.66   3.66   3.66           | RESULTS PERIOD  min 15 75  | 

| RAD  (m)   20.00  20.00  20.00  20.00           | TIME COST      $/hr 15.00  | 

| PHI  (d)   25.00  25.00  25.00  25.00           | FLOW PERIOD     min 15 75  | 

| DIA  (m)   45.00  45.00  45.00  45.00           | FLOW TYPE   pcu/veh   VEH  | 

| GRAD SEP       0      0      0      0           | FLOW PEAK  am/op/pm    PM  | 

|                                                 |                            | 

|------------------------------------------------------------------------------| 

| LEG NAME |PCU | TURNS (1st exit, 2nd..U)   |FLOF|CL|  FLOW RATIO   |FLOW TIME| 

|          |    |                            |    |  |               |         | 

|Southbound|1.02|   45    5   10  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|Eastbound |1.02|   65  410   10  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|Northbound|1.02|   70    5  115  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|Westbound |1.02|   10  370   35  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|          |    |                            |    |  |               |         | 

|          |    |                            |    |  |               |         | 

|          |    |                            |    |  |               |         | 

|------------------------------------------------------------------------------| 

|                                                            |                 | 

| FLOW        veh      60    485    190    415               | AVEDEL  s   6.1 | 

| CAPACITY    veh     772   1032    822    988               | LOS   SIG     A | 

| AVE DELAY  secs     5.0    6.5    5.6    6.2               | LOS UNSIG     A | 

| MAX DELAY  secs     6.5    8.8    7.4    8.3               |                 | 

| AVE QUEUE   veh     0.1    0.9    0.3    0.7               | VEHIC HRS   2.0 | 

| MAX QUEUE   veh     0.1    1.1    0.4    0.9               | COST    $    29 | 

|                                                            |                 | 

-------------------------------------------------------------------------------- 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                  

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

      

 

 

 

 

 

 



-------------------------------------------------------------------------------- 

|                                                                              | 

|  30:1:12              Existing CSAH 11/Ranchette Drive                  106  | 

|                                                                              | 

|------------------------------------------------------------------------------| 

|                                                 |                            | 

| E    (m)    4.20   4.20   4.20   4.20           | TIME PERIOD     min    90  | 

| L'   (m)   40.00  40.00  40.00  40.00           | TIME SLICE      min    15  | 

| V    (m)    3.66   3.66   3.66   3.66           | RESULTS PERIOD  min 15 75  | 

| RAD  (m)   20.00  20.00  20.00  20.00           | TIME COST      $/hr 15.00  | 

| PHI  (d)   25.00  25.00  25.00  25.00           | FLOW PERIOD     min 15 75  | 

| DIA  (m)   45.00  45.00  45.00  45.00           | FLOW TYPE   pcu/veh   VEH  | 

| GRAD SEP       0      0      0      0           | FLOW PEAK  am/op/pm    AM  | 

|                                                 |                            | 

|------------------------------------------------------------------------------| 

| LEG NAME |PCU | TURNS (1st exit, 2nd..U)   |FLOF|CL|  FLOW RATIO   |FLOW TIME| 

|          |    |                            |    |  |               |         | 

|Southbound|1.02|   56    9   15  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|Eastbound |1.02|   26  214   35  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|Northbound|1.02|    6    8   34  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|Westbound |1.02|   11  200    3  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|          |    |                            |    |  |               |         | 

|          |    |                            |    |  |               |         | 

|          |    |                            |    |  |               |         | 

|------------------------------------------------------------------------------| 

|                                                            |                 | 

| FLOW        veh      80    275     48    214               | AVEDEL  s   4.4 | 

| CAPACITY    veh     929   1045    914   1017               | LOS   SIG     A | 

| AVE DELAY  secs     4.1    4.6    4.0    4.4               | LOS UNSIG     A | 

| MAX DELAY  secs     5.3    5.9    5.2    5.6               |                 | 

| AVE QUEUE   veh     0.1    0.4    0.1    0.3               | VEHIC HRS   0.8 | 

| MAX QUEUE   veh     0.1    0.4    0.1    0.3               | COST    $    11 | 

|                                                            |                 | 

-------------------------------------------------------------------------------- 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                  

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

 

 

 

 

 

                                                                                 

 



-------------------------------------------------------------------------------- 

|                                                                              | 

|  30:1:12              Existing CSAH 11/Ranchette Drive                  107  | 

|                                                                              | 

|------------------------------------------------------------------------------| 

|                                                 |                            | 

| E    (m)    4.20   4.20   4.20   4.20           | TIME PERIOD     min    90  | 

| L'   (m)   40.00  40.00  40.00  40.00           | TIME SLICE      min    15  | 

| V    (m)    3.66   3.66   3.66   3.66           | RESULTS PERIOD  min 15 75  | 

| RAD  (m)   20.00  20.00  20.00  20.00           | TIME COST      $/hr 15.00  | 

| PHI  (d)   25.00  25.00  25.00  25.00           | FLOW PERIOD     min 15 75  | 

| DIA  (m)   45.00  45.00  45.00  45.00           | FLOW TYPE   pcu/veh   VEH  | 

| GRAD SEP       0      0      0      0           | FLOW PEAK  am/op/pm    PM  | 

|                                                 |                            | 

|------------------------------------------------------------------------------| 

| LEG NAME |PCU | TURNS (1st exit, 2nd..U)   |FLOF|CL|  FLOW RATIO   |FLOW TIME| 

|          |    |                            |    |  |               |         | 

|Southbound|1.02|   35    8   11  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|Eastbound |1.02|   34  200   56  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|Northbound|1.02|    3    9   26  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|Westbound |1.02|   15  214    6  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|          |    |                            |    |  |               |         | 

|          |    |                            |    |  |               |         | 

|          |    |                            |    |  |               |         | 

|------------------------------------------------------------------------------| 

|                                                            |                 | 

| FLOW        veh      54    290     38    235               | AVEDEL  s   4.5 | 

| CAPACITY    veh     924   1046    912   1009               | LOS   SIG     A | 

| AVE DELAY  secs     4.0    4.7    4.0    4.5               | LOS UNSIG     A | 

| MAX DELAY  secs     5.2    6.0    5.1    5.9               |                 | 

| AVE QUEUE   veh     0.1    0.4    0.0    0.3               | VEHIC HRS   0.8 | 

| MAX QUEUE   veh     0.1    0.4    0.0    0.3               | COST    $    12 | 

|                                                            |                 | 

-------------------------------------------------------------------------------- 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                  

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

    

 

 

 

 

                                                                              

 



-------------------------------------------------------------------------------- 

|                                                                              | 

|  30:1:12                2030 CSAH 11/Ranchette Drive                    108  | 

|                                                                              | 

|------------------------------------------------------------------------------| 

|                                                 |                            | 

| E    (m)    4.20   4.20   4.20   4.20           | TIME PERIOD     min    90  | 

| L'   (m)   40.00  40.00  40.00  40.00           | TIME SLICE      min    15  | 

| V    (m)    3.66   3.66   3.66   3.66           | RESULTS PERIOD  min 15 75  | 

| RAD  (m)   20.00  20.00  20.00  20.00           | TIME COST      $/hr 15.00  | 

| PHI  (d)   25.00  25.00  25.00  25.00           | FLOW PERIOD     min 15 75  | 

| DIA  (m)   45.00  45.00  45.00  45.00           | FLOW TYPE   pcu/veh   VEH  | 

| GRAD SEP       0      0      0      0           | FLOW PEAK  am/op/pm    AM  | 

|                                                 |                            | 

|------------------------------------------------------------------------------| 

| LEG NAME |PCU | TURNS (1st exit, 2nd..U)   |FLOF|CL|  FLOW RATIO   |FLOW TIME| 

|          |    |                            |    |  |               |         | 

|Southbound|1.02|   85   30   25  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|Eastbound |1.02|   55  360   75  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|Northbound|1.02|   10   40   65  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|Westbound |1.02|   25  340   10  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|          |    |                            |    |  |               |         | 

|          |    |                            |    |  |               |         | 

|          |    |                            |    |  |               |         | 

|------------------------------------------------------------------------------| 

|                                                            |                 | 

| FLOW        veh     140    490    115    375               | AVEDEL  s   6.1 | 

| CAPACITY    veh     830   1024    805    960               | LOS   SIG     A | 

| AVE DELAY  secs     5.1    6.6    5.1    6.0               | LOS UNSIG     A | 

| MAX DELAY  secs     6.7    9.1    6.7    8.1               |                 | 

| AVE QUEUE   veh     0.2    0.9    0.2    0.6               | VEHIC HRS   1.9 | 

| MAX QUEUE   veh     0.2    1.1    0.2    0.8               | COST    $    28 | 

|                                                            |                 | 

-------------------------------------------------------------------------------- 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                  

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

                                                                                 

 

 

 

 

 

                                                                                 

 



-------------------------------------------------------------------------------- 

|                                                                              | 

|  30:1:12                2030 CSAH 11/Ranchette Drive                    109  | 

|                                                                              | 

|------------------------------------------------------------------------------| 

|                                                 |                            | 

| E    (m)    4.20   4.20   4.20   4.20           | TIME PERIOD     min    90  | 

| L'   (m)   40.00  40.00  40.00  40.00           | TIME SLICE      min    15  | 

| V    (m)    3.66   3.66   3.66   3.66           | RESULTS PERIOD  min 15 75  | 

| RAD  (m)   20.00  20.00  20.00  20.00           | TIME COST      $/hr 15.00  | 

| PHI  (d)   25.00  25.00  25.00  25.00           | FLOW PERIOD     min 15 75  | 

| DIA  (m)   45.00  45.00  45.00  45.00           | FLOW TYPE   pcu/veh   VEH  | 

| GRAD SEP       0      0      0      0           | FLOW PEAK  am/op/pm    PM  | 

|                                                 |                            | 

|------------------------------------------------------------------------------| 

| LEG NAME |PCU | TURNS (1st exit, 2nd..U)   |FLOF|CL|  FLOW RATIO   |FLOW TIME| 

|          |    |                            |    |  |               |         | 

|Southbound|1.02|   90   35   30  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|Eastbound |1.02|   75  340  125  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|Northbound|1.02|   10   40   65  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|Westbound |1.02|   35  360   15  0          |1.00|85|0.75 1.125 0.75|15 45 75 | 

|          |    |                            |    |  |               |         | 

|          |    |                            |    |  |               |         | 

|          |    |                            |    |  |               |         | 

|------------------------------------------------------------------------------| 

|                                                            |                 | 

| FLOW        veh     155    540    115    410               | AVEDEL  s   6.8 | 

| CAPACITY    veh     817   1015    786    933               | LOS   SIG     A | 

| AVE DELAY  secs     5.3    7.5    5.3    6.8               | LOS UNSIG     A | 

| MAX DELAY  secs     7.1   10.4    6.9    9.3               |                 | 

| AVE QUEUE   veh     0.2    1.2    0.2    0.8               | VEHIC HRS   2.3 | 

| MAX QUEUE   veh     0.3    1.4    0.2    1.0               | COST    $    34 | 

|                                                            |                 | 

-------------------------------------------------------------------------------- 
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J. Bongard

Light: Weather:

X= Other or Unknown (99)

W= Severe Crosswinds (8)

B= Blowing Sand/Dust (7)

F= Fog, Smog, Smoke (6)

S= Snow or Sleet (4 or 5)

R= Rain (3)

C= Clear or Cloudy (1 or 2)

Surface:

X= Other or Unknown (99)

O= Oily (7)

DB= Debris (6)

M= Muddy (5)

S= Snow or Ice (3 or 4)

W= Wet (2)

D= Dry (1)
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X= Unknown (99)
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X= Other or Unknown (99)
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1 / 2 100%

Crash Detail Report
CSAH 11 at Ranchette Drive, Crow Wing County, MN

Report Version 1.0 March 2010

BREEZY POINT

03/03/2007

County: City:

Severity:

Road Type:

Crash  Type:

Surf Cond:

Light Cond:

Weather 1:

Weather 2: # of Vehicles:

First Event:

To Junction:

Traffic Device:

Speed Limit:

Diagram:

Reliability:

Officer:

Trav Dir:

Veh Act:

Veh Type:

Age:

Gender:

Cond:

Cont Fact 

Cont Fact 

Unit 1 Unit 2 Unit 3

Sys:

Route:

04-CSAH

18000011 003+00.590

Crash ID: Date: Time:

Road Char:

POSSIBLE INJURY

2 LANES UNDIV 2_WAY

FREEWAY MAINLINE

COLL W/MV IN TRANSPORT

ICE/PACKED SNOW

DAYLIGHT

CLEAR

CLEAR

ON ROADWAY

4-LEGGED INTERSECTION

NOT APPLICABLE

55

LEFT TURN INTO TRAFFIC

CONFIDENT

2.00

070620189

CROW WING

1715

W

STRAIGHT AHEAD

VAN OR MINIVAN

45

F

NORMAL

NO IMPROPER DRIVING

NOT SPECIFIED

E

LEFT TURN

SPORT UNTILITY VEHICLE

42

M

UNKNOWN

FAIL TO YIELD ROW

DISTRACTION

BREEZY POINT

05/05/2007

County: City:

Severity:

Road Type:

Crash  Type:

Surf Cond:

Light Cond:

Weather 1:

Weather 2: # of Vehicles:

First Event:

To Junction:

Traffic Device:

Speed Limit:

Diagram:

Reliability:

Officer:

Trav Dir:

Veh Act:

Veh Type:

Age:

Gender:

Cond:

Cont Fact 

Cont Fact 

Unit 1 Unit 2 Unit 3

Sys:

Route:

04-CSAH

18000011 003+00.590

Crash ID: Date: Time:

Road Char:

PROPERTY DAMAGE

2 LANES UNDIV 2_WAY

FREEWAY MAINLINE

COLL W/MV IN TRANSPORT

DRY

DAYLIGHT

CLOUDY

OTHER

ON ROADWAY

4-LEGGED INTERSECTION

NOT APPLICABLE

55

NOT APPLICABLE

CONFIDENT

2.00

071270014

CROW WING

1807

W

LEFT TURN

VAN OR MINIVAN

50

M

NOT APPLICABLE

NO IMPROPER DRIVING

NO IMPROPER DRIVING

W

STRAIGHT AHEAD

PASSENGER CAR

16

M

NORMAL

ILLEGAL SPEED

INEXPERIENCE

01/24/2012 Page 1 of 2MnCMAT 1.0.0

Page 1 of 1Crash Details Report

1/24/2012http://gisservices.dot.state.mn.us/MnCMAT/reports/CrashDetailReport.aspx
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BREEZY POINT

10/04/2007

County: City:

Severity:

Road Type:

Crash  Type:

Surf Cond:

Light Cond:

Weather 1:

Weather 2: # of Vehicles:

First Event:

To Junction:

Traffic Device:

Speed Limit:

Diagram:

Reliability:

Officer:

Trav Dir:

Veh Act:

Veh Type:

Age:

Gender:

Cond:

Cont Fact 

Cont Fact 

Unit 1 Unit 2 Unit 3

Sys:

Route:

10-M

04470052 001+00.835

Crash ID: Date: Time:

Road Char:

PROPERTY DAMAGE

2 LANES UNDIV 2_WAY

FREEWAY RAMPS

OTHER

DRY

DAYLIGHT

CLEAR

CLEAR

ON ROADWAY

INTERSECTION-RELATED

STOP SIGN OTHER

55

RIGHT ANGLE

CONFIDENT

2.00

072770255

CROW WING

1300

N

STRAIGHT AHEAD

ATV

45

M

NORMAL

FAIL TO YIELD ROW

OTHER HUMAN FACTOR

E

STRAIGHT AHEAD

PICKUP TRUCK

50

F

NORMAL

NO IMPROPER DRIVING

NO IMPROPER DRIVING

WORK AREA: COUNTY_CODE('18') - FILTER: CRASH_YEAR('2006','2007','2008','2009','2010') - SPATIAL FILTER APPLIED

Selection Filter:

Analyst: Notes:

Jacob Bongard

01/31/2012 Page 2 of 2MnCMAT 1.0.0

Page 1 of 1Crash Details Report

1/31/2012http://gisservices.dot.state.mn.us/MnCMAT/reports/CrashDetailReport.aspx
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M E M O R A N D U M 

 

Date: November 8, 2011 

To: Crow Wing County Highway Department 

From: Eric Johnson, P.E. 

Phillip Martin, P.E. 

Subject: Subarea Study - Akerson Road / Buschmann Road Corridor Improvements 

 
 
 
Background & Overview 
Due to the proposed access changes with the TH 371 
bypass alternative and the widely discussed issues 
associated with Buschmann Road in Breezy Point, 
consideration has been given to the development of a 
second route, parallel to CSAH 11, which would 
address existing traffic issues and future traffic 
generated with the bypass alternative. 
 
The proposed TH 371 bypass alignment will create a 
new intersection at the west end of Akerson Road near 
its current junction of CR 112 as shown in the graphic 
to the right. The creation of this TH 371 connection on 
the west end of Akerson Road has created a renewed 
interest by the County to evaluate a combined 
improvement of Akerson Road and Buschmann Road 
as a parallel corridor to CSAH 11 north of Pequot 
Lakes and Breezy Point.  
 
This Memorandum documents the preliminary 
assessment of the two roadways and the challenges 
related to their width, current vertical/horizontal 
alignments, and the extensive presence of wetlands. 
 
This preliminary assessment includes identification of 
potential challenges that would have to be overcome or 
preclude it from being utilized as a future parallel route 
to the CSAH 11 Corridor. Available GIS mapping has 
been utilized in conjunction with a site visit to 
document challenges. These include technical, 
regulatory agency, and community issues and concerns. 
A planning-level cost estimate required to achieve County State Aid Standards has been prepared.  
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Existing Conditions 
Ackerson Road and Buschmann Road are City streets that run east-west between CSAH 112 in Pequot 
Lakes and CSAH 11 in Breezy Point. Akerson Road is the western 2 miles of the corridor and 
Buschmann Road is the eastern 2.4 miles of the 4.4 mile corridor. The alignment of the roadway 
conforms to the existing topography with substandard vertical and horizontal geometrics which limit sight 
distance. The posted speed of the corridor is 40 mph, but the design fails to meet this speed in numerous 
locations. The “goat trail,” as it has been apparently referred to in the past, was graded and widened with 
aggregate many years ago, and eventually paved in 1996.  

 
The existing right-of-way varies from 66 feet to essentially prescriptive easements for the occupied width. 
There are no City utilities in these areas of the communities. The sizes of the parcels abutting the road are 
large enough to not require City sanitary sewer according to City policy. Two overhead power lines exist 
on the south side of the road that conflict with roadway widening.  
 
Akerson Road and Buschmann Road are used by residents living adjacent to the corridor and by multiple 
commercial aggregate operations located along and north of the corridor. Motorists have also found the 
route attractive as a short cut between County Highway 11 and County Highway 16. Beyond the west end 
of Buschmann Road, it is an additional two miles to County Highway 16, via one mile north on Nelson 
Road and one mile west on Wild Acres Road. This route abuts the jurisdictions of Pequot Lakes, Ideal 
Township, and Jenkins Township. An alternate route is one mile west on Akerson Road and one mile 
north on Evenson Road.  
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Akerson Road and Buschmann Road are located in an area of the communities that are not extensively 
developed. There are some residential lots with septic systems and wells along the corridor. Both the City 
of Pequot Lakes and Breezy Point Comprehensive plans do not anticipate substantial change in the land 
use vision along the corridor. The area adjacent to the corridor is mostly wooded with wetlands dispersed 
throughout. In many places, the wooded areas extend to the edge of the road. Improvements to the 
horizontal and vertical alignment will likely impact adjacent property, including woods and wetlands. The 
extent of those impacts will be dependent on the long-term jurisdiction and corresponding corridor design 
standards.  
 
In 2008, the City of Breezy Point counted traffic on Buschmann Road as part of a preliminary engineering 
study. The average annual daily traffic (AADT) was estimated to be approximately 800 vehicles at that 
time. Heavy commercial traffic accounts for approximately 10 to 15 percent of the traffic. The heavy 
commercial vehicle traffic varies on the mining operations. The City worked with the County to 
determine that an upgraded roadway in the future (2030) should be expected to carry 1,500 vehicles per 
day. 
 
According to the Mn/DOT Crash Mapping Analysis Tool database, there have been no reported crashes 
within the five year period from 2005 to 2010 on the corridor. However, there have been numerous local 
reports of traffic incidents on the corridor. Limited sight distances, numerous access points, and 
increasing truck traffic could contribute to actual or perceived safety risks. 
 
As part of the 2008 preliminary engineering study, topography was obtained and roadway alignments 
were evaluated. Multiple alignment alternatives were developed for the intersections at Ranchette Drive 
and Nelson Road. In 2008, the City conducted a number of public meetings on the project directed toward 
the residents who live along the corridor. The City has also conducted meetings with representatives from 
Crow Wing County and the neighboring jurisdictions. 
 
An issues map has been prepared and attached to this document that summarizes the existing conditions 
along the corridor. 
 
Improvements Needed to Upgrade to County Standards 
If the corridor were upgraded to County standards, the roadway should have: 

 12’ lanes and 6’ shoulders 
 30’ clear zone should be provided to minimize conflicts with roadside hazards 
 Pavement design to 10-ton design standards to carry truck traffic 
 Design speed should be 50 mph or greater 
 The horizontal and vertical site distance will need to be improved to allow for proper sight 

distance 
 A maximum of a 1:4 inslope 
 Utility relocation (Utility poles) 
 A larger right-of-way corridor (estimated at 100’) is needed to accommodate this standard 
 Geometric improvements at the intersection of Akerson Road, Buschmann Road, and Nelson 

Road 
 Geometric improvements at the intersection of Buschmann Road and Ranchette Drive 
 Geometric improvements may be needed at CSAH 11 and Buschmann Road 

 
The 2008 Breezy Point study just looked at Buschmann Road, but found these improvements detailed 
above were needed to upgrade the roadway. The preliminary alignment options developed at that time are 
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attached to this document. Similar improvements will be needed along Akerson Road as the same issues 
and constraints are along that roadway. 
 
Estimated Costs 
Planning level cost estimates have been prepared for the corridor improvements. These estimates are very 
high-level and need to be revisited as improvements are further developed in the future. These estimates 
reflect costs in 2011 dollars. 
 
Construction costs for roadway improvements are estimated at $1,000,000 per mile. Utility relocation is 
estimated at $125,000 per mile on Buschmann Road and Akerson Road. The existing right-of-way 
(ROW) width varies to 66’. To achieve the desired 100’ corridor width, it was estimated an additional 40’ 
will need to be acquired along Akerson Road and Buschmann Road. It was assumed a new 66’ corridor of 
ROW will need to be acquired for the improvements to Ranchette Drive. ROW acquisition was estimated 
to cost $40,000 per acre. 
 
Project development and delivery costs were estimated at 20% of all costs. This estimate should cover 
preliminary and final design, ROW acquisition services, as well as construction inspection services. 
 
Below is a summary of the cost estimates completed. 

Roadway 
Length 
(miles) 

Construction Cost  ROW 
Project 

Development 
and Delivery 

Total Construction 
Cost per 
Mile 

Construction 
Cost 

Utility 
Relocation 

Estimated 
ROW 

Needed 
(Acres) 

Estimated 
ROW Cost 
per Acre 

Land 
Acquisition 

Cost 

Akerson 
Road 

2.0  $1,000,000  $2,000,000  $250,000  9.7  $40,000  $387,879  $527,576  $3,200,000 

Buschmann 
Road 

2.4  $1,000,000  $2,400,000  $300,000  11.6  $40,000  $465,455  $633,091  $3,800,000 

Ranchette 
Drive 

0.7  $1,000,000  $700,000  $0  5.6  $40,000  $224,000  $184,800  $1,100,000 

Total  5.1     $5,100,000  $550,000  26.9     $1,077,333  $1,345,467  $8,100,000 

 
 
Conclusions 

The connections Buschmann Road and Akerson Road provide are valuable connections to the region. The 
corridor is substandard and a safety concern if increased traffic would utilize it in the current state. If the 
corridor were upgraded to the appropriate County standards, the roadway could become a County 
roadway. Improvements to upgrade the roadway are cost prohibitive at this point. Currently funding 
programs are very limited to assist this project to be constructed. The local governments cannot afford to 
upgrade this corridor at this time. The project stakeholders should continue to monitor the traffic volumes 
and crash history on the roadways, especially as traffic patterns adjust to the TH 371 bypass in 2018. This 
roadway could have a larger role in the overall roadway network with the connection to TH 371. If 
demands on the corridor increase, this study and recommendations should be revisited to determine if 
upgrades should be completed at a later date and if the jurisdiction of the roadway should be transferred to 
the County. 
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APPENDIX E – COST ESTIMATES 



Subarea Concept Description Cost
Cost w/o 

M&O

Short Term 

Concept 1

Restripe to 3‐lane with Parking 

on North Side
$180,000 $100,000

Long Term 

Concept 1

Two Lane Divided with Parking 

and Landscaping
$840,000 n/a

Long Term 

Concept 2

Two Lane Divided with Bike 

Lanes and Landscaping
$890,000 n/a

Long Term 

Concept 1
Two Primary Intersections $2,040,000 n/a

Long Term 

Concept 2
Median and Left Turn Lanes $590,000 n/a

Short Term 

Concept 1
Turn Lanes $250,000 $150,000

Ranchette Drive 

Subarea

Short Term 

Concept 1

Turn Lanes / Access 

Management
$230,000 $150,000

Short Term 

Concept 1
Turn Lanes $170,000 $130,000

Short Term 

Concept 2
Left Turn Bypass Lane $60,000 $50,000

Pequot Lakes 

Segment
$1,740,000 n/a

Breezy Point 

Segment
Excludes Optional Underpass $1,010,000 n/a

Total Trail $2,750,000 n/a

H:\CWCO\T42103934\cost estimates\[CWCO Cost Estimate.xls]Summary

Whitebirch Drive 

Subarea

CSAH 11 Trail 

Subarea

Cost Estimate Summary
CSAH 11 Corridor Study

Crow Wing County, Minnesota

Pequot Lakes 

Subarea

School Subarea



Description Units Unit Cost, $ Notes

County Road Pavement SF $3.60 Includes grading, base, and 3.5" paving

Full Recon Pavement SF $3.83 Includes grading, base, and 4" paving

Shoulder Pavement SF $1.69 Includes grading, base, and 1.5" paving

Sidewalk SF $4.00 Includes grading, base, and paving

Local Roadway Pavement SF $2.65 Includes grading, base, and 2.5" paving

Median SF $4.00 Includes grading, base, and paving

Monolithic Median SF $8.00 8" Concrete

Trail SF $1.69 Includes grading, base, and 1.5" paving

Landscaping SF $2.00 Areas shaded green

Mill and Overlay SF $0.771 1.5"

Right‐of‐Way Acre $75,000
H:\CWCO\T42103934\cost estimates\[CWCO Cost Estimate.xls]Summary

Unit Costs



Description Quantity Units Unit Cost Cost

Full Recon Pavement 106,883 SF $3.83 $409,718

Shoulder Pavement 20,888 SF $1.69 $35,249

Median 1,580 SF $4.00 $6,320

Sidewalk 26,649 SF $4.00 $106,596

Trail 35,460 SF $1.69 $59,839

Landscaping 28,336 SF $2.00 $56,672

Contingency 25% $168,598

TOTAL COST $842,992
H:\CWCO\T42103934\cost estimates\[CWCO Cost Estimate.xls]Summary

Pequot Lakes Subarea
Long Term Concept 1

Two Lane Divided with Parking and Landscaping



Description Quantity Units Unit Cost Cost

Full Recon Pavement 122,134 SF $3.83 $468,180

Shoulder Pavement 18,800 SF $1.69 $31,725

Sidewalk 26,166 SF $4.00 $104,664

Trail 35,123 SF $1.69 $59,270

Landscaping 25,004 SF $2.00 $50,008

Contingency 25% $178,462

TOTAL COST $892,309
H:\CWCO\T42103934\cost estimates\[CWCO Cost Estimate.xls]Summary

Pequot Lakes Subarea
Long Term Concept 2

Two Lane Divided with Bike Lanes and Landscaping



Description Quantity Units Unit Cost Cost

County Road Pavement 20,219 SF $3.60 $72,873

Shoulder Pavement 8,785 SF $1.69 $14,825

Sidewalk 564 SF $4.00 $2,256

Mill and Overlay 90,186 SF $0.77 $69,518

Contingency 10% $15,947

TOTAL COST $175,419
H:\CWCO\T42103934\cost estimates\[CWCO Cost Estimate.xls]Summary

Pequot Lakes Subarea
Short Term Concept 1

Restripe to 3‐lane with Parking on North Side



Description Quantity Units Unit Cost Cost

School ‐ East Pavement 26,825 SF $2.65 $70,974

School ‐ West Pavement 40,945 SF $2.65 $108,334

Wildwood Lane Pavement 7,265 SF $2.65 $19,222

Hunt Blvd Pavement 23,568 SF $2.65 $62,357

Bank Road Pavement 21,658 SF $1.69 $36,548

Bank Drive through Pavement 11,777 SF $1.69 $19,874

Church Drive Pavement 4,981 SF $1.69 $8,405

East Frontage Road Pavement 61,819 SF $2.65 $163,563

Business Entrance Pavement 19,175 SF $1.69 $32,358

CSAH 11 Pavement 990 SF $3.60 $3,568

Shoulder Pavement 7,841 SF $1.69 $13,232

Mill and Overlay 333,083 SF $0.77 $256,751

Median 432 SF $4.00 $1,728

Full Property Acquisition 2 2x EMV $808,600

Right‐of‐Way 3.4 Acre $75,000.00 $251,250

Contingency 10% $185,676

TOTAL COST $2,042,440
H:\CWCO\T42103934\cost estimates\[CWCO Cost Estimate.xls]Summary

School Subarea
Long Term Concept 1

Two Primary Intersections



Description Quantity Units Unit Cost Cost

County Road Pavement 59,539 SF $3.60 $214,588

Shoulder Pavement 29,077 SF $1.69 $49,067

Mill and Overlay 176,958 SF $0.77 $136,405

Monolithic Median 14,705 SF $8.00 $117,640

Right‐of‐Way 0.3 Acre $75,000 $21,750

Contingency 10% $53,945

TOTAL COST $593,396
H:\CWCO\T42103934\cost estimates\[CWCO Cost Estimate.xls]Summary

School Subarea
Long Term Concept 2

Median and Left Turn Lanes



Description Quantity Units Unit Cost Cost

County Road Pavement 28,275 SF $3.60 $101,908

Shoulder Pavement 19,300 SF $1.69 $32,569

Mill and Overlay 123,000 SF $0.77 $94,813

Contingency 10% $22,929

TOTAL COST $252,218
H:\CWCO\T42103934\cost estimates\[CWCO Cost Estimate.xls]Summary

School Subarea
Short Term Concept 1

Turn Lanes



Description Quantity Units Unit Cost Cost

County Road Pavement 14,508 SF $3.60 $52,289

Local Roadway Pavement 7,461 SF $2.65 $19,741

Shoulder Pavement 172 SF $1.69 $290

Mill and Overlay 21,853 SF $0.77 $16,845

Contingency 10% $8,917

$98,082

County Road Pavement 12,276 SF $3.60 $44,245

Shoulder Pavement 11,067 SF $1.69 $18,676

Mill and Overlay 79,613 SF $0.77 $61,368

Contingency 10% $12,429

$136,718

$234,799
H:\CWCO\T42103934\cost estimates\[CWCO Cost Estimate.xls]Summary

Ranchette Drive Subarea
Short Term Concept 1

Turn Lanes / Access Management

ICE ARENA

RANCHETTE DR

TOTAL COST

TOTAL RANCHETTE DR COST

TOTAL ICE ARENA COST



Description Quantity Units Unit Cost Cost

Local Roadway Pavement 34,780 SF $2.65 $92,022

Shoulder Pavement 172 SF $1.69 $290

Mill and Overlay 34,664 SF $0.77 $26,720

Contingency 10% $11,903

TOTAL ICE ARENA COST $130,936

County Road Pavement 12,276 SF $3.60 $44,245

Shoulder Pavement 11,067 SF $1.69 $18,676

Mill and Overlay 79,613 SF $0.77 $61,368

Contingency 10% $12,429

TOTAL RANCHETTE DR COST $136,718

$267,653
H:\CWCO\T42103934\cost estimates\[CWCO Cost Estimate.xls]Summary

Ranchette Drive Subarea
Short Term Concept 1‐B (Local Road Built)

Turn Lanes / Access Management

ICE ARENA

RANCHETTE DR

TOTAL COST



Description Quantity Units Unit Cost Cost

County Road Pavement 26,150 SF $3.60 $94,249

Shoulder Pavement 15,985 SF $1.69 $26,975

Mill and Overlay 42,135 SF $0.77 $32,479

Contingency 10% $15,370

TOTAL COST $169,073
H:\CWCO\T42103934\cost estimates\[CWCO Cost Estimate.xls]Summary

Whitebirch Drive Subarea
Short Term Concept 1

Turn Lanes



Description Quantity Units Unit Cost Cost

County Road Pavement 10,877 SF $3.60 $39,203

Shoulder Pavement 3,252 SF $1.69 $5,488

Mill and Overlay 14,129 SF $0.77 $10,891

Contingency 10% $5,558

TOTAL COST $61,140
H:\CWCO\T42103934\cost estimates\[CWCO Cost Estimate.xls]Summary

Whitebirch Drive Subarea
Short Term Concept 2
Left Turn Bypass Lane



Trail Section Quantity Units Unit Cost Cost

Typical Section A 1,705 LF $30 $51,150

Typical Section B‐1 2,768 LF $30 $83,040

Typical Section B‐2 1,315 LF $530 $696,950

Typical Section B‐3 0 LF $50 $0

Typical Section C‐1 5,293 LF $30 $158,790

Typical Section C‐2 1,121 LF $530 $594,130

Typical Section C‐3 0 LF $510 $0

Contingency 10% $158,406

Pequot Lake's Sement Cost $1,742,466

Description Quantity Units Unit Cost Cost

Typical Section A 0 LF $30 $0

Typical Section B‐1 1,373 LF $30 $41,190

Typical Section B‐2 0 LF $530 $0

Typical Section B‐3 2,138 LF $50 $106,900

Typical Section C‐1 8,484 LF $30 $254,520

Typical Section C‐2 604 LF $530 $320,120

Typical Section C‐3 387 LF $510 $197,370

Contingency 10% $92,010

Optional Pedestrian Underpass 110 LF $1,000 $110,000

Breezy Point's Sement Cost $1,012,110
H:\CWCO\T42103934\cost estimates\[CWCO Cost Estimate.xls]Summary

CSAH 11 Trail Subarea

Pequot Lakes Segment

Breezy Point Segment
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Memorandum 

Date: February 22, 2012 

To: Crow Wing County Highway Department 

From: Charles Marohn, Pequot Lakes City Planner 

Re: County State Aid Highway 11 

At their February 16 meeting, the City of Pequot Lakes Planning Commission reviewed the County’s 
proposal for improvements to CSAH 11.  Various questions from the County Highway Department were 
also reviewed.  The following is preliminary feedback on the proposed project and questions from the 
County Highway Department.  The Planning Commission will continue to review the project at the 
March 14, 2012 meeting.  A representative from the County is welcome to attend the meeting to 
answer any questions the Planning Commission may have.    

 

Function: The primary function of this segment of CSAH 11 is to provide a framework for capturing value 
from the local land use pattern. The primary function is not moving traffic at speed. East of the future 
TH 371 alignment, the primary function becomes moving traffic at speed – it is important that this 
corridor remain a safe and efficient highway for high-speed automobile travel -- but west of the future 
intersection, the movement of traffic at high speeds is counterproductive.  

Capturing Value: The City of Pequot Lakes has made some enormous investments in – and has some 
very large obligations for long-term maintenance of – infrastructure within its core downtown. In order 
to make sufficient use of these investments, the transportation system within the core downtown needs 
to provide a platform for capturing value. 

Street segments, including CSAH 11, must provide for a complex, town environment. We must 
accommodate the movement of traffic as well as the sudden stopping and turning of cars, the parking of 
cars, safe interaction with pedestrians and bikers as well as a community ambiance that has a 
recreational destination feel. For this level of complexity, automobile traffic must be slow and must 
share priority with other modes of travel within the public realm. 



 

It is only with this type of design that downtown Pequot Lakes can attract and retain the level of private 
sector investment necessary to sustain prior investments. There needs to be natural, market demand for 
filling in the gaps between existing structures and, over time, making incremental improvements to 
increase the intensity of use of existing structures. This will only happen if (1) people can get to Pequot 
Lakes quickly and easily and (2) once in town, can be accommodated in a comfortable, town setting. 

Concept #1: The concept put forward by the County labeled “Concept 1” is the closest representation of 
what a future CSAH 11 corridor within downtown Pequot Lakes needs to look like. To that concept, as 
presented, we suggest the following modifications: 

1. In general, the median should be removed and the automobile travel lanes reduced to 10 feet. 
Correspondingly, the sidewalks should be widened by 5 to 6 feet on each side of the street. The 
cost difference of moving the concrete from the center of the street – where it has little value – 
to the edge of the street where it creates immense value for the adjacent property owners, 
should be negligible. Narrowing the lanes will further slow traffic through this section and allow 
for a more complex environment to emerge. 
 

2. The space available at County Road 112 provides an opportunity to offset reduced design 
speeds by providing for a continuous flow intersection. A properly-designed round-a-bout 
(meaning designed to a neighborhood context, not a highway context) would improve flow and 
reduce stacking in this area. 
 

3. The intersections at Government Drive and N. Washington Ave. should be designed to 
emphasize shared space. The intersections should be designed to provide for automobile and 
pedestrian traffic in a free flow (not priority) design. Traffic will be going slow enough through 
this section where such a design should be attainable.  
 

4. Ultimately, the intersection with TH 371 needs to be reconfigured to provide for continuous 
flow with a complex town environment. For the time being, the design as presented is 
adequate. 
 

5. It is highly questionable what the value of a “future collector roadway” would be as presented. If 
said roadway is to be a frontage road along the highway, the improvement would need to be 
development driven. If the desire is to provide for industrial traffic, the design for TH 371 
provides for such traffic at the southern junction with the current TH 371 alignment. Extending 
E. Woodman St. would be quite costly and it is not clear what benefit it would provide in terms 
of adding to the value captured within the downtown, particularly since it would require the 
condemnation and removal of at least one home.  
 
As such, it is premature and likely unwarranted to plan CSAH 11 to accommodate such an 
improvement. What is planned for areas to the west would also give mixed signals to drivers 
leaving the highway, confusing them that they are passing through a high-speed environment, 



 

and thus be likely cause unsafe conditions. If a street were put in to the south at this point, it 
would follow the grid pattern set up in the downtown and thus not function as a “collector” as 
shown. 
 
The turn lanes should be removed and the same section that begins at Government Drive should 
be extended to the west. 
 

6. The City would desire to coordinate with the improvements to have the existing overhead 
electrical and telephone wires buried, existing street lighting removed and pedestrian-scaled 
lighting installed as part of the improvement. 

Concept 2 is a variation on Concept 1 with greater emphasis on improving traffic speed. Concept 3 
employs the “third lane” concept for the same reason. Neither of these alternatives meets the 
objectives and priorities of the City of Pequot Lakes. 

+++ 

In response to your specific questions, we offer the following: 

1. Does/can the City support the CSAH 11 Corridor Study that is underway? 
 
Yes, the City of Pequot Lakes supports efforts to plan for the future of CSAH 11. 
 

2. Does the City support turnback of CSAH 11 to the City? 
 
The City of Pequot Lakes is not categorically opposed to the turnback and may ultimately be in support 
of it. The main issues in determining the mood of the City on this matter will be the long-term cost of 
the corridor, the ability of the corridor to create and capture value for the taxpayers of Pequot Lakes 
and the extent and ramifications of any other turnback commitments the City will make as part of the 
project. As this point, it is too early to speak definitively on this. 
 

3. Does the City view CSAH 11 as a gateway to the community once the bypass is in place? 
 
Yes. Absolutely. 
 

4. What is the City’s vision for CSAH 11 between existing and proposed TH 371? 
 
In a big picture sense, the area between the existing and proposed TH 371 must be about creating and 
capturing value within the City. The first half of this memo details the City’s vision for how to accomplish 
that.  
 

5. If the City does want changes along CSAH 11, then what do you envision for: 
a. Roadway improvements? 
b. Pedestrian accommodations? 
c. Parking? 
d. Access? 
e. Land Use? 



 

f. Other? 
 
Again, see the first half of this memo. 
 

6. How is the City going to prevent land use changes around the interchange as council members 
and planning commission staff changes? 

 
This question seems to be based on a number of incorrect assumptions. First, the City is not in the 
business of “preventing” land use changes. To state otherwise is a misnomer.  
 
Second, there is an underlying assumption in the question that somehow the City’s approach to this 
corridor will not withstand future scrutiny, that a future Council will take a different course of action. 
This seems to be based on the belief that strip highway development, complete with frontage roads and 
the extension of sewer and water utilities, is somehow the natural order of municipal development. 
 
The study group should be clear on what the City of Pequot Lakes has done. The City has analyzed the 
cost of running utilities to the alternate alignment. Just that expense alone – not even including the cost 
for frontage roads and further extension of utilities – cannot be justified by any cost/benefit analysis 
performed. The City’s cost for this style of development far exceeds anything the taxpayers of Pequot 
Lakes can hope to receive back in terms of additional tax revenue. 
 
Based on that finding, the City opted not to pay the millions of dollars to extend the utilities to the new 
alignment and has elected not to proactively “up-zone” properties for more intensive use.  
To be clear; there is nothing in the City’s approach that prohibits development along the new TH 371. 
The only thing that makes Pequot Lakes different from the other communities along the corridor is that 
we have chosen not to pass large tax increases onto our residents and business owners – either today or 
in the future – to subsidize development along the highway. 
 

7. Should the City be planning for growth around the new interchange? 

The City has planned for growth around the new interchange. The development pattern is an extension 
of the downtown pattern, which is a mere block away.  

Again, there appears to be an assumption that the City should be planning for highway-oriented 
development such as a gas station or a fast food stop. Even if the City did not already have existing 
convenience stores and restaurants that we value, there is little to be gained financially in an approach 
that would have the City subsidize that style of development in that location. 

8. What other plans does the City have for accommodating the bypass? 
 
We’re not sure what is being asked with this question. 
 

9. If not now, when does the City feel is the appropriate time to plan for these improvements? 

The City of Pequot Lakes has planned extensively for the rerouting of TH 371. Again, the question seems 
to be assuming that the City should be planning for a specific style of development. We have studied 
what other communities along the corridor have done and found it to be financially unproductive for 



 

Pequot Lakes. We are not going to repeat that approach, so the assumption that there will be strip 
highway “improvements” is uninformed. 

Charles Marohn would be happy to meet with the study group to discuss this memo and the planning 
efforts of the City in regards to the realignment of TH 371. 
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