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Draft Planning Commission Minutes 
 
Zoning Case 16-01: Land Use Guide Plan Amendment, Rezoning and Site Plan 
Chairperson Berglund reviewed the public hearing procedures and format and opened the public 
hearing for Zoning Case 16-01, Land Use Guide Plan Amendment, Rezoning and Site Plan.  He 
asked Mr. Cottingham to provide an overview of the application.  Mr. Cottingham noted that this 
is a public hearing with a legal notice published in the Pine Journal on January 28, 2016 and 
property owners within 350 feet were sent notice of the meeting.  Kwik Trip is proposing a land 
use guide plan amendment and rezoning for a 35 foot strip of land on the east side of their site 
from Single Family Residential to Regional (Highway) Commercial and also a site plan for a gas 
station, convenience store and car wash on the entire site.  The convenience store and car wash 
are located in the center rear portion of the lot with the gas pump island located between the store 
and Washington Avenue and a diesel island located between the store and Holmes Drive. He 
noted that Mr. Scott Teigen, CFO for Kwik Trip was present to answer any questions that the 
Commission or public may have. 
 
Chairman Berglund opened the public hearing and asked Mr. Teigen if he would like to address 
the Commission. 
 
Mr. Scott Teigen, Kwik Trip noted the city had requested them to do a traffic study to see what 
impacts the proposed change might have on the surrounding roads.  The study did show there 
would be an increase in traffic but not a large enough increase that changes to the intersection 
were warranted when they would open their business.  He did note according the traffic study the 
intersection with Hwy 33 would reach a level of service of F by 2036 if a signal was not 
installed.  His company would be willing to put $100,000 towards the signal if it were to be 
installed prior to the intersection meeting warrants for the signal.  He reference this store is setup 
for groceries with gas and it isn’t a truck stop, there might be some semi traffic but should not be 
a lot. 
 
Dan Unulock, 1001 15th Street, wondered if Kwik Trip was aware of the changes to Highway 33.  
With the relocation of Tall Pine Lane intersecting with Highway 33 that could be a great location 
if they were willing to wait for this to happen. 
 
Eugene Preiner, 1001 Washington Avenue, was concerned with the increased traffic from Kwik 
Trip.  He also noted that the church parks on the shoulder of the road and that makes it difficult 
with the traffic. 
 
Bob Grossman, 910 Wilson Avenue, had concerns with the noise from the PA system at the 
pump islands.  He felt that additional traffic control should be installed on Washington Avenue at 
both the Frontage Road and Highway 33. 
 
Jeff Rock, 1312 Washington Avenue, he wondered where safety is involved, he has reports of 
traffic accidents, the intersections are dangerous, and the city has no control over the road speed.   
He is concerned with the noise impacts on the neighborhood. He also thinks the future Tall Pine 
Lane intersection might be a better location. 
Alan Birman, 701 Washington Avenue, he too is concerned with the safety at the intersection 
with Highway 33 but this is currently there.  This would definitely be a nice addition to the 
community and the area.  He did not believe that noise was an issue with the store on North Road 
with homes closer to that site than this one. 
 



 
 
Judd Selland, Taco John’s, agreed with Mr. Birman and signals at Highway 33 are a good idea. 
 
Dick Singpiel, 505 12th Street, felt safety is an important issue regardless of Kwik Trip.  He felt 
things should be weighed as positives and negatives.  In the case of Kwik Trip he felt there were 
more negatives for the area than positives.  This will create additional traffic on Washington 
Avenue and does Cloquet really need another gas station. 
 
Mary Soyring 820 Taylor Avenue, she lives two blocks north of the site and is concerned with 
sewer from the new store and the backups the area has had in the past.  She is concerned with the 
Lemon Tree, the congestion on 8th Street and the area.  She does like having them in the 
community.  She is also concerned with the lights from cars as they are leaving the site. 
 
Patrick Began, 914 8th Street, he crosses Washington Avenue every day and is concerned with 
the additional traffic this will add to the area and the safety of the roads with the additional 
traffic. 
 
Chairman Berglund asked if anyone else wished to speak and since nobody wished to he closed 
the public hearing. 
 
Mr. Teigen addressed the Commission regarding the different questions that were raised. The 
lighting of the site meet the city standards with the lumins from the lights being kept on the site, 
the P.A. system would be turned off between 10 pm. and 7 am. and would not be on during 
church.  They would be more than happy to work with the neighbors across Washington Avenue 
to provide screening on their side of the street.  Fuel tankers would typically come every day to 
the site with groceries being delivered three to four times each week. 
 
Commissioner Sanders inquired about the area around Tall Pine Lane and Highway 33. 
 
Mr. Teigen stated they had looked at the Lund property when they were first looking for sites 
and it was determined to be too small for their needs. 
 
Commissioner Haubner inquired where the parking stalls for the store were located. 
 
Mr. Teigen noted there were 20 stalls around the store and 22 under the gasoline canopies. 
 
Commissioner Sanders was concerned with the truck movement around the site and didn’t 
believe they could enter and exit the site without encroaching on other lanes of traffic.  He was 
also concerned with the storm water runoff onto Holmes Drive from the new entrance and 
wondered if additional catch basins should be added to handle the runoff. 
Commissioner Wilkinson noted that the things planned for the Highway 33 corridor might not 
happen for a number of years.   This makes if difficult to ask someone to wait until other areas 
open up for development. 
 
Mr. Teigen noted that they are a permitted use in this district.  They would like to see the 
intersection with Highway 33 signalized sooner than later and are willing to pay up to half of the 
cost of the signals with a cap at $125,000. 
 
 
 
 
 



 
Mr. Birman noted that there are semi-trucks in the area daily making deliveries to the automobile 
dealer and Cloquet Motor Sports. 
 
Commissioner Sanders felt the site plan did not meet the requirements of the site plan review as 
spelled out in Section 17.2.14, Subd. 4.  He believed the site drainage and the truck circulation 
did not meet the minimum standards. 
 
There being no further discussion Chairman Berglund called for a motion noting there were three 
different actions the Commission was asked to deal with for this application. 
 
Motion: Commissioner Johnson made a motion to adopt Resolution No. 16-01 Comp 

Recommending Approval of the Comprehensive Plan Amendment (Land Use 
Plan) from “Low Density Residential” to “Highway Commercial”, 
Commissioner Bosto seconded. (Roll Call, Motion was approved 6-0). 

 
Motion: Commissioner Johnson made a motion to adopt Resolution No. 16-01 Rezone 

Recommending Approval of the Rezoning  from “R1 – Single Family 
Residential” to “RC – Regional (Highway) Commercial”, Commissioner 
Wilkinson seconded. (Roll Call, Motion was approved 6-0). 

 
Motion: Commissioner Sanders made a motion to deny Resolution No. 16-01 Site 

Plan Recommending Approval of a Site Plan in the RC – Regional (Highway) 
Commercial District for Kwik Trip, Motion failed for lack of second. 

 
Motion: Commissioner Wilkinson made a motion to adopt Resolution No. 16-01 Site 

Plan Recommending Approval of a Site Plan in the RC – Regional (Highway) 
Commercial District for Kwik Trip, Commissioner Bosto seconded. (Roll 
Call, Motion failed 3-3 Haubner, Johnson and Sanders opposed). 

 
Mr. Cottingham noted that if the Commission is going to deny a request they need to provide 
reasons for the denial.  He believed that Commissioner Sanders had stated his reasons but had 
not heard anything from the other two members. 
 
Commissioners Johnson and Haubner stated they were concerned with the drainage onto Holmes 
Drive. 
 
Mr. Cottingham stated that this could be handled as a condition of approval without the need to 
deny the application. 
 
Motion: Commissioner Johnson made a motion to reconsider Resolution No. 16-01 

Site Plan Recommending Approval of a Site Plan in the RC – Regional 
(Highway) Commercial District for Kwik Trip adding Condition No. 13 
“Drainage from the Driveway onto Holmes Drive needed to be collected 
before reaching Holmes Drive, Commissioner Bosto seconded. (Roll Call, 
Motion was approved 5-1 Sanders opposed). 

 
Commissioner Sanders stated he had concerns with safety and the semi’s not staying in their 
lanes while making turning movements. 
 
Mr. Cottingham noted these recommendations would be forwarded to the City Council at their 
meeting on Wednesday, March 2, 2016 at 7:00 pm. 
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MEMORANDUM 

TO: Brad Fry 
 KWIK TRIP Inc. 
 
FROM: Thomas A. Sohrweide, PE, PTOE 
 Chad M. Jorgenson, EIT 
 
DATE: November 2, 2015 
 
RE: Kwik Trip Traffic Impact Study 
 SEH No. KWIKT 134413  
 
 
This technical memorandum provides findings related to a traffic impact analysis performed to evaluate 
the proposed Kwik Trip gasoline and convenience store in the City of Cloquet, MN.   
 
This study includes analysis of the impact of this development on the following intersections: 
 

• MN TH 33 and CSAH 16 (Washington Avenue) 
• CSAH 16 and 8th Street/TH 33 Frontage Road 
• Future intersection of CSAH 16 and Kwik Trip Driveway #A1 
• Future intersection of CSAH 16 and Kwik Trip Driveway #A2 
• Future intersection of TH 33 Frontage Road and Kwik Trip Driveway #A3 

 
The development site is shown in the attached Figure 1. 
 
Data Collection 
Existing traffic turning movement counts were collected for the AM and PM peak hours at the intersection 
of CSAH 16 and 8th Street/TH 33 Frontage Road and an AM peak hour turning movement count was 
conducted for the intersection of TH 33 & CSAH 16 on October 1, 2015.  The PM peak hour count for this 
intersection was collected on September 15, 2015 as part of the TH 33 corridor study.  The AM and PM 
peak hours for these intersections were found to be 7:30 AM - 8:30 AM and 4:15 PM – 5:15 PM.  The 
existing traffic turning movements are shown in the attached Figure 2. 
 
Existing Conditions 
The existing geometrics and traffic control for the study intersections are as follows: 

• MN TH 33 and CSAH 16 
o Un-signalized T-intersection with stop control for westbound CSAH 16 
o Two through lanes northbound and southbound with a southbound left turn lane and 

northbound right turn lane 
o A left and right turn lane for westbound CSAH 16 

 
• CSAH 16 and 8th Street/TH 33 Frontage Road 

o Northbound and southbound stop control on 8th Street/TH 33 Frontage Road 
o Single lane approach for all approaches 

 
TH 33 has a speed limit of 45 mph while CSAH 16 has a speed limit of 30 mph. 

 
 

Engineers   |   Architects   |   Planners   |   Scientists 

Short Elliott Hendrickson Inc., 3535 Vadnais Center Drive, St. Paul, MN 55110-5196 
SEH is 100% employee-owned   |   sehinc.com   |   651.490.2000   |   800.325.2055   |   888.908.8166 fax 
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Traffic Forecasting, Trip Generation and Distribution 
Traffic forecasting, trip generation and distribution was completed for six study scenarios. The proposed 
Kwik Trip lot will be redeveloped to replace the funeral home with a Kwik Trip gas station as shown in 
Table 1. 

Table 1  
Proposed Kwik Trip Gas Station Plan 

Location Land Use Unit Quantity Completion 
Year 

SE of CSAH 16 and TH 33 
East Frontage Road 

Gas Station with 
Convenience Market 

and Car Wash 

Fueling 
positions 

20 gas 
2 diesel 2016 

 
The study scenarios to be analyzed in this study are as follows: 
 

S1: 2016 No Development:  
• Existing conditions as of 2015 
• Assuming no redevelopment in the study area. 
 
S2: 2016 Development 
• S1, plus 
• Assuming completion of redevelopment in the study area 

 
S3: 2036 No Development:  
• S1,  
• Only experience background growth in the study area 
 
S4: 2036 Development 
• S3,  
• Assuming completion of redevelopment in the study area 

 
S5: 2036 No Development with Mitigations 
• S3,  
• With Mitigations 

 
S6: 2036 Development with Mitigations 
• S4,  
• With Mitigations 

 
The daily traffic forecasts for major roadway segments in the study area under no development conditions 
were developed based on the historical Average Daily Traffic (ADT) volumes and they were consistent 
with the TH 33 corridor study. Based on the analysis, an annual background growth rate of 2% was 
assumed for TH 33, 1% for CSAH 16 and 0.75% for 8th Street/TH 33 East Frontage Road. The 
background growth factors were applied to existing turning movements to develop peak hour turning 
movement forecasts under no development conditions. Some adjustments were made to account for 
different growth rates at different approaches.  Figure 3 illustrates the turning movement forecasts for 
2016 no redevelopment scenario. 
 
Trip generation was completed using the Institute of Transportation Engineer’s (ITE) Trip Generation 
Manual, 9th Edition. The current proposal for the Kwik Trip site includes 22 fueling positions.  Trips were 
generated assuming a Gas Station with Convenience Market and Car Wash use from the ITE Trip 
Generation Manual.  Table 2A, 2B and 2C respectively summarize the trip generation calculations for AM 
peak hour, PM peak hour, and daily trips. 
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Table 3 summarizes assumed directional distributions for the new trips and their uses via three accesses. 
The turning movement traffic forecasts under development condition were estimated by combining the 
new trips using the study intersections and the turning movements under no development conditions. 
Figure 4 illustrates the turning movement forecasts for 2016 development scenario. Figure 5 illustrates 
the turning movement forecasts for 2036 no development scenario. Figure 6 illustrates the turning 
movement forecasts for 2036 development scenario. 
 

Table 2A 
Trip Generation for Planned Land Use in the study area (AM Peak) 

 
Table 2B 

Trip Generation for Planned Land Use in the study area (PM Peak) 

 
 

Table 2C 
Trip Generation for Planned Land Use in the study area (Daily) 

 
 

Table 3  
Directional Distributions of the New Trips using Study Intersection 

Direction To/From Trips-
In 

Trips-
Out 

Trips-In via Access Trips-Out via Access 
A1 A2 A3 A1 A2 A3 

TH 33 North 10% 30% 70% 20% 10% 50% 50% 0% 
TH 33 South 30% 10% 70% 20% 10% 50% 50% 0% 

Frontage Rd North 10% 10% 80% 10% 10% 50% 50% 0% 
Frontage Rd South 25% 25% 0% 0% 100% 0% 0% 100% 

CSAH 16 East 25% 25% 20% 80% 0% 20% 80% 0% 
Total 100% 100%       

 
Operational Analysis 
Synchro/SimTraffic was used in the analysis with the reporting of SimTraffic results for an average of five 
runs.  Under existing conditions the synchro model was calibrated to match delays and queue lengths 
that were observed in the field during the data collection period.  This included adding the traffic signal 
immediately to the south at the intersection of TH 33/Gillette Road to produce the platooning of vehicles 
at the intersection of TH 33/CSAH 16.  Also observed in the field was westbound vehicles making two-
stage left turns at the intersection of TH 33/CSAH 16.  SimTraffic does not model two stage left turns and 
therefore the gap acceptance factors in SimTraffic were adjusted to reflect a two-stage left turn.  The 
turning movement traffic volumes for each of the analyzed scenarios is shown in the attached in Figures 
2-6. 
 

Land Use
ITE 

Code Rate % in %out Trips In Out

Twik Trip Gas Station with Car Wash 946 22 positions 13.32 51% 49% 293 149 144

Total 100% 293 149 144

Southeast Quadrant of 
CSAH 16 and TH 33 
Frontage Rd East for assignment

Location Quantity Units

Land Use
ITE 

Code Rate % in %out Trips In Out

Twik Trip Gas Station with Car Wash 946 22 positions 14.52 50% 50% 319 160 159

Total 100% 319 160 159

Southeast Quadrant of 
CSAH 16 and TH 33 
Frontage Rd East for assignment

Location Quantity Units

Land Use
ITE 

Code Rate % in %out Trips In Out

Twik Trip Gas Station with Car Wash 946 22 positions 152.84 50% 50% 3,362 1,681 1,681

Total 100% 3,362 1,681 1,681for assignment

Southeast Quadrant of 
CSAH 16 and TH 33 
Frontage Rd East

Location Quantity Units
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Existing Condition 
All intersections operate at a LOS A in both peak hours as shown in the attached Table A1.  The worst 
movements at any intersection operate at a LOS E for the westbound left turn vehicles at TH 33/CSAH 16 
and all average and maximum queue lengths are contained within the storage lengths available. 
 
2016 No Build Condition 
The 2016 No Build Condition includes only forecasted background traffic.  All intersections operate at a 
LOS A in both peak hours as shown in the attached Table A2.  The worst movement is the westbound left 
turn at TH 33/CSAH 16 operating at a LOS E in the AM peak hour and LOS F in the PM peak hour. All 
average and maximum queue lengths are contained within the storage lengths available. 
 
2016 Build Condition 
The 2016 Build Condition includes forecasted background traffic and trips generated from Kwik Trip. All 
intersections operate at a LOS A in both peak hours as shown in the attached Table A3.  The worst 
movement is the westbound left turn at TH 33/CSAH 16 operating at a LOS F in the AM peak hour and 
LOS F in the PM peak hour and all average and maximum queue lengths are contained within the 
storage lengths available. 
 
2036 No Build Condition 
The 2036 No Build Condition includes only forecasted background traffic.  All intersections operate at a 
LOS C or better in both peak hours as shown in the attached Table A4.  The worst movements at any 
intersection operate at a LOS F.  In the PM peak hour, queueing issues develop due to the westbound 
approach at TH 33/CSAH 16 backing up past the intersection of CSAH 16/8th Street/TH 33 Frontage 
Road causing the northbound and southbound approaches of 8th Street/TH 33 Frontage Road to incur 
significant delay.  
 
2036 Build Condition 
The 2036 Build Condition includes forecasted background traffic and trips generated from the Kwik Trip. 
Intersections in both the AM and PM peak hour experience poor operations as shown in the attached 
Table A5.  The worst movements at any intersection operate at a LOS F due to the queuing issues that 
develop from the westbound traffic at the intersection of TH 33/CSAH 16 in both the AM and PM peak 
hours.   
 
2036 No Build Mitigations Condition 
The 2036 No Build Condition with Mitigations includes only forecasted background traffic.  A future signal 
warrant analysis was conducted for the intersection of TH 33/CSAH 16 using the existing turning 
movement count data, the forecasted ADT’s for TH 33 and CSAH 16, and MnDOT’s Hourly Distribution of 
Traffic by vehicle Type 1998-2014 Table.  
 
MnDOT generally does not include right turn traffic volumes in signal warrant analysis.  However, in 
certain circumstances such as high right turning volume, MnDOT allows for the inclusion of 50% of the 
minor street right turning traffic in the analysis.  Based upon this MnDOT guidance the right-tuning volume 
exceeds 70% of its potential capacity for the PM peak hour and therefore 50% of the right-turning volume 
was added back into the analysis. 
 
Based on the 2036 No Build forecast traffic demands a traffic signal is warranted due to the volume 
threshold being met for 15 hours out of a minimum required 8 hours.  
 
With the addition of the traffic signal at the intersection of TH 33/CSAH 16, intersections in both the AM 
and PM peak hour operate at a LOS B or better in both peak hours as shown in the attached Table A5.  
All average and maximum queue lengths are contained within the storage lengths available. 
 
2036 Build Mitigations Condition 
The 2036 Build Condition includes forecasted background traffic and trips generated from the Kwik Trip.  
All intersections operate at a LOS B or better in both peak hours as shown in the attached Table A6. 
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Site Plan Review 
The site plan is very typical for this type of use and therefore will function well with familiarity for its users.  
Having access onto two roadways is beneficial and does not create any traffic operational problems. 
 
Generally, a driveway near an intersection, such as the CSAH 16 westerly driveway, is not desirable.  
However, our analysis did not show any traffic operational problems with this and it is needed to best 
accommodate truck traffic to and from the diesel pumps. 
 
We recommend that consideration be given to aligning the TH 33 frontage road site driveway with the 
existing driveway on the opposite side. 
 
Findings and Conclusion 
The traffic volumes from the proposed Kwik Trip site do not create unacceptable traffic operations.  All 
proposed driveway locations for the Kwik Trip operate acceptably in the 2016 year of opening conditions 
and in 2036 with the addition of a traffic signal. 
 
Consideration should be given to the aligning the TH 33 frontage road site driveway with the existing 
driveway on the opposite side. 
 
 
CMJ 
Attachments:  
Figures 1-6 
Tables A1-A6 

 
s:\ko\k\kwikt\134413\8-planning\80-data\memo\kwik trip traffic impact study 102015.docx 
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map acknowledges that SEH shall not be liable for any damages which arise out of the user's access or use of data provided.
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Table A1

Scenario 1: Existing Conditions

2015

Cloquet, MN

L T R Total L LOS T LOS R LOS
Delay

(S/Veh)
LOS

Delay

(S/Veh)
LOS Storage Avg. Max

Link 

Length
Avg. Max Storage Avg. Max

TH 33 at CSAH 16 NB 0 510 61 571 0.0 A 2.2 A 2.1 A 2.2 A 0 0 0 1078 0 0 300 1 27

SB 188 411 0 599 10.4 B 2.5 A 0.0 A 5.0 A 5.1 A 300 48 108 1078 0 0 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0

WB 46 0 126 172 46.7 E 0.4 A 4.2 A 15.7 C 390 34 92 390 0 0 200 25 66

CSAH 16 at TH 33 Frontage Road NB 26 23 10 59 5.8 A 6.6 A 3.6 A 5.7 A 0 0 0 242 27 60 0 0 0

SB 9 18 11 38 6.4 A 7.1 A 2.5 A 5.7 A 1.6 A 0 0 0 400 21 51 0 0 0

EB 7 195 17 219 2.6 A 0.8 A 0.5 A 0.8 A 0 0 0 282 1 28 0 0 0
WB 24 130 19 173 1.8 A 0.2 A 0.0 A 0.4 A 0 0 0 100 5 30 0 0 0

CSAH 16 at Entrance 1 NB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 100 0 0 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0.2 A 0 0 0 0 0 0 0 0 0

EB 0 214 0 214 0.0 A 0.1 A 0.0 A 0.1 A 0 0 0 100 0 0 0 0 0
WB 0 173 0 173 0.0 A 0.4 A 0.0 A 0.4 A 0 0 0 103 2 35 0 0 0

CSAH 16 at Entrance 2 NB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 100 0 0 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0.1 A 0 0 0 0 0 0 0 0 0

EB 0 214 0 214 0.0 A 0.1 A 0.0 A 0.1 A 0 0 0 100 0 0 0 0 0
WB 0 173 0 173 0.0 A 0.1 A 0.0 A 0.1 A 0 0 0 500 0 0 0 0 0

CSAH 16 at Entrance 3 NB 0 59 0 59 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 500 0 0 0 0 0

SB 0 59 0 59 0.0 A 1.0 A 0.0 A 1.0 A 0.5 A 0 0 0 300 0 0 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0
WB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 100 0 0 0 0 0

TH 33 at CSAH 16 NB 0 577 58 635 0.0 A 2.8 A 2.9 A 2.8 A 0 0 0 1078 0 4 300 3 29

SB 186 731 0 917 10.8 B 3.5 A 0.0 A 5.0 A 5.5 A 300 48 122 1078 0 0 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0

WB 58 0 178 236 49.7 E 0.6 A 5.0 A 14.4 B 390 38 109 390 0 0 200 31 87

CSAH 16 at TH 33 Frontage Road NB 46 75 48 169 8.0 A 8.7 A 4.8 A 7.3 A 0 0 0 242 46 116 0 0 0

SB 31 68 30 129 8.4 A 9.0 A 5.1 A 7.9 A 3.3 A 0 0 0 400 40 94 0 0 0

EB 12 208 25 245 3.2 A 1.0 A 0.6 A 1.0 A 0 0 0 282 3 47 0 0 0

WB 19 174 32 225 1.9 A 0.3 A 0.1 A 0.4 A 0 0 0 100 4 30 0 0 0

CSAH 16 at Entrance 1 NB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 100 0 0 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0.4 A 0 0 0 0 0 0 0 0 0

EB 0 287 0 287 0.0 A 0.3 A 0.0 A 0.3 A 0 0 0 100 0 0 0 0 0
WB 0 225 0 225 0.0 A 0.5 A 0.0 A 0.5 A 0 0 0 103 2 35 0 0 0

CSAH 16 at Entrance 2 NB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 100 0 0 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0.1 A 0 0 0 0 0 0 0 0 0

EB 0 287 0 287 0.0 A 0.1 A 0.0 A 0.1 A 0 0 0 100 0 0 0 0 0
WB 0 225 0 225 0.0 A 0.2 A 0.0 A 0.2 A 0 0 0 500 0 0 0 0 0

CSAH 16 at Entrance 3 NB 0 169 0 169 0.0 A 0.1 A 0.0 A 0.1 A 0 0 0 500 0 0 0 0 0

SB 0 112 0 112 0.0 A 1.5 A 0.0 A 1.5 A 0.7 A 0 0 0 300 0 0 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0

WB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 100 0 0 0 0 0
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Table A2

Scenario 2: No Build

2016

Cloquet, MN

L T R Total L LOS T LOS R LOS
Delay

(S/Veh)
LOS

Delay

(S/Veh)
LOS Storage Avg. Max

Link 

Length
Avg. Max Storage Avg. Max

TH 33 at CSAH 16 NB 0 525 65 590 0.0 A 2.3 A 1.9 A 2.3 A 0 0 0 1078 0 4 300 2 31

SB 195 425 0 620 10.3 B 2.5 A 0.0 A 5.0 A 5.1 A 300 52 118 1078 0 0 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0

WB 50 0 130 180 47.7 E 0.5 A 4.4 A 14.4 B 390 32 94 390 0 0 200 27 71

CSAH 16 at TH 33 Frontage Road NB 30 25 10 65 5.8 A 6.9 A 3.5 A 5.8 A 0 0 0 242 27 52 0 0 0

SB 10 20 15 45 6.3 A 7.8 A 3.3 A 6.2 A 1.6 A 0 0 0 400 22 58 0 0 0

EB 10 200 20 230 2.8 A 0.8 A 0.5 A 0.8 A 0 0 0 282 1 28 0 0 0
WB 25 135 20 180 1.6 A 0.2 A 0.0 A 0.3 A 0 0 0 100 4 30 0 0 0

CSAH 16 at Entrance 1 NB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 100 0 0 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0.3 A 0 0 0 0 0 0 0 0 0

EB 0 220 0 220 0.0 A 0.2 A 0.0 A 0.2 A 0 0 0 100 0 6 0 0 0
WB 0 180 0 180 0.0 A 0.4 A 0.0 A 0.4 A 0 0 0 103 1 25 0 0 0

CSAH 16 at Entrance 2 NB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 100 0 0 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0.1 A 0 0 0 0 0 0 0 0 0

EB 0 220 0 220 0.0 A 0.1 A 0.0 A 0.1 A 0 0 0 100 0 0 0 0 0
WB 0 180 0 180 0.0 A 0.1 A 0.0 A 0.1 A 0 0 0 500 0 0 0 0 0

CSAH 16 at Entrance 3 NB 0 65 0 65 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 500 0 0 0 0 0

SB 0 65 0 65 0.0 A 1.0 A 0.0 A 1.0 A 0.5 A 0 0 0 300 0 0 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0
WB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 100 0 0 0 0 0

TH 33 at CSAH 16 NB 0 590 60 650 0.0 A 2.9 A 2.6 A 2.9 A 0 0 0 1078 0 0 300 2 28

SB 190 750 0 940 11.5 B 3.7 A 0.0 A 5.3 A 5.9 A 300 50 104 1078 0 0 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0

WB 60 0 180 240 53.8 F 0.6 A 4.7 A 15.2 C 390 43 137 390 0 0 200 32 76

CSAH 16 at TH 33 Frontage Road NB 50 80 50 180 8.2 A 9.6 A 5.6 A 8.1 A 0 0 0 242 49 100 0 0 0

SB 35 70 35 140 9.1 A 9.7 A 4.7 A 8.3 A 3.6 A 0 0 0 400 42 86 0 0 0

EB 15 215 30 260 2.8 A 1.1 A 0.6 A 1.1 A 0 0 0 282 5 39 0 0 0

WB 20 180 35 235 1.5 A 0.3 A 0.1 A 0.4 A 0 0 0 100 3 26 0 0 0

CSAH 16 at Entrance 1 NB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 100 0 0 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0.4 A 0 0 0 0 0 0 0 0 0

EB 0 300 0 300 0.0 A 0.3 A 0.0 A 0.3 A 0 0 0 100 0 6 0 0 0
WB 0 235 0 235 0.0 A 0.5 A 0.0 A 0.5 A 0 0 0 103 1 25 0 0 0

CSAH 16 at Entrance 2 NB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 100 0 0 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0.1 A 0 0 0 0 0 0 0 0 0

EB 0 300 0 300 0.0 A 0.1 A 0.0 A 0.1 A 0 0 0 100 0 0 0 0 0
WB 0 235 0 235 0.0 A 0.2 A 0.0 A 0.2 A 0 0 0 500 0 0 0 0 0

CSAH 16 at Entrance 3 NB 0 180 0 180 0.0 A 0.2 A 0.0 A 0.2 A 0 0 0 500 0 0 0 0 0

SB 0 120 0 120 0.0 A 1.5 A 0.0 A 1.5 A 0.7 A 0 0 0 300 0 0 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0

WB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 100 0 0 0 0 0
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Table A3

Scenario 3: Build

2016

Cloquet, MN

L T R Total L LOS T LOS R LOS
Delay

(S/Veh)
LOS

Delay

(S/Veh)
LOS Storage Avg. Max

Link 

Length
Avg. Max Storage Avg. Max

TH 33 at CSAH 16 NB 0 525 110 635 0.0 A 2.4 A 2.2 A 2.4 A 0 0 0 1078 0 0 300 6 42

SB 210 425 0 635 12.3 B 2.7 A 0.0 A 5.9 A 6.3 A 300 55 139 1078 0 0 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0

WB 65 0 175 240 57.9 F 0.0 A 5.0 A 18.5 C 390 45 140 390 0 0 200 33 99

CSAH 16 at TH 33 Frontage Road NB 35 25 20 80 6.9 A 7.5 A 4.8 A 6.5 A 0 0 0 242 29 62 0 0 0

SB 25 20 15 60 8.1 A 8.0 A 3.5 A 6.8 A 1.9 A 0 0 0 400 23 65 0 0 0

EB 10 255 25 290 2.7 A 1.1 A 0.6 A 1.1 A 0 0 0 282 2 34 0 0 0
WB 35 185 35 255 2.2 A 0.5 A 0.3 A 0.7 A 0 0 0 100 10 30 0 0 0

CSAH 16 at Entrance 1 NB 60 0 10 70 7.9 A 0.0 A 4.4 A 7.4 A 0 0 0 100 32 62 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 1.4 A 0 0 0 0 0 0 0 0 0

EB 0 235 65 300 0.0 A 0.4 A 0.2 A 0.4 A 0 0 0 100 0 12 0 0 0
WB 10 195 0 205 2.9 A 0.7 A 0.0 A 0.8 A 0 0 0 103 6 44 0 0 0

CSAH 16 at Entrance 2 NB 15 0 30 45 6.7 A 0.0 A 3.3 A 4.3 A 0 0 0 100 24 50 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0.9 A 0 0 0 0 0 0 0 0 0

EB 0 230 15 245 0.0 A 0.3 A 0.1 A 0.3 A 0 0 0 100 0 6 0 0 0
WB 30 190 0 220 2.5 A 0.6 A 0.0 A 0.9 A 0 0 0 500 5 56 0 0 0

CSAH 16 at Entrance 3 NB 0 70 30 100 0.0 A 0.3 A 0.1 A 0.2 A 0 0 0 500 0 0 0 0 0

SB 10 70 0 80 2.1 A 0.8 A 0.0 A 1.0 A 1.3 A 0 0 0 300 1 12 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0
WB 30 0 10 40 4.8 A 0.0 A 2.6 A 4.3 A 0 0 0 100 26 57 0 0 0

TH 33 at CSAH 16 NB 0 590 110 700 0.0 A 3.0 A 2.8 A 3.0 A 0 0 0 1078 0 0 300 4 48

SB 205 750 0 955 12.2 B 3.8 A 0.0 A 5.5 A 7.3 A 300 53 114 1078 0 0 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0

WB 75 0 230 305 83.4 F 0.0 A 6.1 A 22.2 C 390 63 188 390 0 0 200 43 137

CSAH 16 at TH 33 Frontage Road NB 55 80 60 195 11.5 B 10.5 B 7.3 A 9.9 A 0 0 0 242 51 105 0 0 0

SB 50 75 35 160 11.0 B 11.0 B 6.5 A 10.0 B 4.1 A 0 0 0 400 48 94 0 0 0

EB 15 270 35 320 2.8 A 1.2 A 0.6 A 1.2 A 0 0 0 282 4 49 0 0 0

WB 30 235 50 315 2.0 A 0.7 A 0.3 A 0.8 A 0 0 0 100 11 40 0 0 0

CSAH 16 at Entrance 1 NB 70 0 10 80 9.7 A 0.0 A 5.6 A 9.2 A 0 0 0 100 32 62 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 1.7 A 0 0 0 0 0 0 0 0 0

EB 0 310 70 380 0.0 A 0.6 A 0.2 A 0.5 A 0 0 0 100 0 12 0 0 0
WB 10 245 0 255 3.0 A 0.9 A 0.0 A 1.0 A 0 0 0 103 6 44 0 0 0

CSAH 16 at Entrance 2 NB 15 0 35 50 7.4 A 0.0 A 3.8 A 4.8 A 0 0 0 100 24 50 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 1.0 A 0 0 0 0 0 0 0 0 0

EB 0 305 15 320 0.0 A 0.4 A 0.1 A 0.4 A 0 0 0 100 0 6 0 0 0
WB 35 240 0 275 2.9 A 0.6 A 0.0 A 0.9 A 0 0 0 500 5 56 0 0 0

CSAH 16 at Entrance 3 NB 0 185 35 220 0.0 A 0.5 A 0.3 A 0.5 A 0 0 0 500 0 0 0 0 0

SB 10 130 0 140 3.2 A 1.4 A 0.0 A 1.5 A 1.4 A 0 0 0 300 2 31 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0

WB 35 0 10 45 5.8 A 0.0 A 3.1 A 5.3 A 0 0 0 100 24 57 0 0 0
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Table A4

Scenario 4: No Build

2036

Cloquet, MN

L T R Total L LOS T LOS R LOS
Delay

(S/Veh)
LOS

Delay

(S/Veh)
LOS Storage Avg. Max

Link 

Length
Avg. Max Storage Avg. Max

TH 33 at CSAH 16 NB 0 705 70 775 0.0 A 2.7 A 2.1 A 2.6 A 0 0 0 1078 0 0 300 2 26

SB 240 570 0 810 18.7 C 3.2 A 0.0 A 7.8 A 9.3 A 300 74 213 1078 0 0 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0

WB 55 0 160 215 151.1 F 0.0 A 7.4 A 37.8 E 390 70 185 390 0 0 200 45 154

CSAH 16 at TH 33 Frontage Road NB 35 30 15 80 6.5 A 7.6 A 3.9 A 6.4 A 0 0 0 242 31 59 0 0 0

SB 15 25 15 55 8.7 A 7.7 A 3.3 A 6.8 A 1.9 A 0 0 0 400 24 58 0 0 0

EB 10 240 20 270 2.4 A 0.9 A 0.6 A 0.9 A 0 0 0 282 1 14 0 0 0
WB 30 160 25 215 1.8 A 0.5 A 0.1 A 0.6 A 0 0 0 100 8 34 0 0 0

CSAH 16 at Entrance 1 NB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 100 0 0 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0.5 A 0 0 0 0 0 0 0 0 0

EB 0 270 0 270 0.0 A 0.2 A 0.0 A 0.2 A 0 0 0 100 0 0 0 0 0
WB 0 215 0 215 0.0 A 0.9 A 0.0 A 0.9 A 0 0 0 103 3 40 0 0 0

CSAH 16 at Entrance 2 NB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 100 0 0 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0.1 A 0 0 0 0 0 0 0 0 0

EB 0 270 0 270 0.0 A 0.1 A 0.0 A 0.1 A 0 0 0 100 0 0 0 0 0
WB 0 215 0 215 0.0 A 0.2 A 0.0 A 0.2 A 0 0 0 500 1 10 0 0 0

CSAH 16 at Entrance 3 NB 0 80 0 80 0.0 A 0.1 A 0.0 A 0.1 A 0 0 0 500 0 0 0 0 0

SB 0 75 0 75 0.0 A 0.9 A 0.0 A 0.9 A 0.5 A 0 0 0 300 0 0 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0
WB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 100 0 0 0 0 0

TH 33 at CSAH 16 NB 0 795 65 860 0.0 A 3.7 A 3.3 A 3.7 A 0 0 0 1078 0 6 300 4 38

SB 235 1005 0 1,240 16.0 C 4.7 A 0.0 A 6.8 A 13.2 B 300 68 146 1078 0 0 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0

WB 65 0 235 300 302.1 F 0.0 A 16.4 C 67.8 F 390 162 297 390 0 0 200 97 225

CSAH 16 at TH 33 Frontage Road NB 55 215 60 330 35.7 E 39.0 E 26.8 D 36.2 E 0 0 0 242 129 238 0 0 0

SB 40 80 40 160 60.0 F 51.2 F 60.6 F 55.9 F 19.8 C 0 0 0 400 101 287 0 0 0

EB 15 255 30 300 3.1 A 1.3 A 0.9 A 1.3 A 0 0 0 282 5 43 0 0 0

WB 25 215 40 280 2.3 A 3.6 A 0.3 A 3.0 A 0 0 0 100 16 42 0 0 0

CSAH 16 at Entrance 1 NB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 100 0 0 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 4.5 A 0 0 0 0 0 0 0 0 0

EB 0 355 0 355 0.0 A 0.4 A 0.0 A 0.4 A 0 0 0 100 0 0 0 0 0
WB 0 280 0 280 0.0 A 10.0 B 0.0 A 10.0 B 0 0 0 103 3 40 0 0 0

CSAH 16 at Entrance 2 NB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 100 0 0 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 10.1 B 0 0 0 0 0 0 0 0 0

EB 0 355 0 355 0.0 A 0.1 A 0.0 A 0.1 A 0 0 0 100 0 0 0 0 0
WB 0 280 0 280 0.0 A 23.3 C 0.0 A 23.3 C 0 0 0 500 1 10 0 0 0

CSAH 16 at Entrance 3 NB 0 205 0 205 0.0 A 21.5 C 0.0 A 21.5 C 0 0 0 500 36 313 0 0 0

SB 0 135 0 135 0.0 A 1.5 A 0.0 A 1.5 A 13.4 B 0 0 0 300 0 0 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0

WB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 100 0 0 0 0 0

LOS By

Intersection
ThroughLeft Turn Right Turn

Intersection Approach

Demand Volumes

A
M

 P
e

a
k

 H
o

u
r

P
M

 P
e

a
k

 H
o

u
r

Delay (s/veh)
LOS By

Approach

Queing Information (feet)



Table A5

Scenario 5: Build

2036

Cloquet, MN

L T R Total L LOS T LOS R LOS
Delay

(S/Veh)
LOS

Delay

(S/Veh)
LOS Storage Avg. Max

Link 

Length
Avg. Max Storage Avg. Max

TH 33 at CSAH 16 NB 0 705 115 820 0.0 A 2.8 A 2.6 A 2.8 A 0 0 0 1078 0 4 300 6 38

SB 255 570 0 825 22.5 C 3.2 A 0.0 A 9.0 A 13.4 B 300 86 218 1078 0 6 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0

WB 65 0 205 270 219.3 F 0.0 A 14.3 B 58.1 F 390 115 290 390 0 0 200 83 225

CSAH 16 at TH 33 Frontage Road NB 40 30 20 90 33.5 D 23.8 C 41.4 E 31.0 D 0 0 0 242 48 135 0 0 0

SB 25 25 15 65 10.8 B 13.2 B 7.3 A 11.1 B 5.6 A 0 0 0 400 30 87 0 0 0

EB 10 295 30 335 3.2 A 1.2 A 0.7 A 1.2 A 0 0 0 282 2 32 0 0 0
WB 40 215 40 295 2.2 A 1.9 A 0.3 A 1.7 A 0 0 0 100 15 46 0 0 0

CSAH 16 at Entrance 1 NB 60 0 10 70 49.7 E 0.0 A 28.2 D 45.9 E 0 0 0 100 51 194 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 6.8 A 0 0 0 0 0 0 0 0 0

EB 0 275 65 340 0.0 A 0.5 A 0.1 A 0.4 A 0 0 0 100 2 25 0 0 0
WB 10 235 0 245 10.7 B 4.6 A 0.0 A 4.9 A 0 0 0 103 17 99 0 0 0

CSAH 16 at Entrance 2 NB 15 0 30 45 20.9 C 0.0 A 4.6 A 10.8 B 0 0 0 100 27 69 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 5.7 A 0 0 0 0 0 0 0 0 0

EB 0 270 15 285 0.0 A 0.4 A 0.1 A 0.4 A 0 0 0 100 0 5 0 0 0
WB 30 230 0 260 18.3 C 10.2 B 0.0 A 11.0 B 0 0 0 500 31 241 0 0 0

CSAH 16 at Entrance 3 NB 0 80 30 110 0.0 A 6.2 A 6.5 A 6.3 A 0 0 0 500 5 44 0 0 0

SB 10 85 0 95 2.1 A 0.9 A 0.0 A 1.0 A 4.0 A 0 0 0 300 1 18 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0
WB 30 0 10 40 4.7 A 0.0 A 5.9 A 5.1 A 0 0 0 100 24 51 0 0 0

TH 33 at CSAH 16 NB 0 795 115 910 0.0 A 3.7 A 3.6 A 3.7 A 0 0 0 1078 0 6 300 6 50

SB 250 1005 0 1,255 19.7 C 4.7 A 0.0 A 7.8 A 19.1 C 300 81 214 1078 0 0 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0

WB 80 0 285 365 493.4 F 0.0 A 36.3 E 110.9 F 390 258 305 390 0 0 200 163 225

CSAH 16 at TH 33 Frontage Road NB 65 90 70 225 270.2 F 210.6 F 218.9 F 231.4 F 0 0 0 242 213 250 0 0 0

SB 55 80 40 175 361.9 F 362.7 F 374.7 F 365.3 F 76.1 F 0 0 0 400 340 444 0 0 0

EB 15 315 40 370 4.5 A 1.5 A 0.8 A 1.5 A 0 0 0 282 5 70 0 0 0

WB 35 275 55 365 3.2 A 10.1 B 1.7 A 8.1 A 0 0 0 100 32 66 0 0 0

CSAH 16 at Entrance 1 NB 70 0 10 80 507.7 F 0.0 A 672.4 F 530.8 F 0 0 0 100 51 194 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 53.1 F 0 0 0 0 0 0 0 0 0

EB 0 370 70 440 0.0 A 0.6 A 0.2 A 0.5 A 0 0 0 100 2 25 0 0 0
WB 10 295 0 305 30.5 D 33.8 D 0.0 A 33.7 D 0 0 0 103 17 99 0 0 0

CSAH 16 at Entrance 2 NB 15 0 35 50 330.1 F 0.0 A 155.1 F 205.1 F 0 0 0 100 27 69 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 56.1 F 0 0 0 0 0 0 0 0 0

EB 0 365 15 380 0.0 A 0.5 A 0.2 A 0.5 A 0 0 0 100 0 5 0 0 0
WB 35 290 0 325 98.6 F 96.4 F 0.0 A 96.6 F 0 0 0 500 31 241 0 0 0

CSAH 16 at Entrance 3 NB 0 215 35 250 0.0 A 334.3 F 245.1 F 323.2 F 0 0 0 500 350 514 0 0 0

SB 10 145 0 155 3.2 A 1.2 A 0.0 A 1.3 A 174.9 F 0 0 0 300 1 19 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0

WB 35 0 10 45 213.9 F 0.0 A 508.8 F 257.3 F 0 0 0 100 90 225 0 0 0
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Table A6

Scenario 6: No Build Mitigations

2036

Cloquet, MN

L T R Total L LOS T LOS R LOS
Delay

(S/Veh)
LOS

Delay

(S/Veh)
LOS Storage Avg. Max

Link 

Length
Avg. Max Storage Avg. Max

TH 33 at CSAH 16 (Signal) NB 0 705 70 775 0.0 A 12.1 B 5.0 A 11.5 B 0 0 0 1078 76 182 300 20 53

SB 240 570 0 810 12.7 B 5.5 A 0.0 A 7.6 A 9.5 A 300 60 123 1078 31 83 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0

WB 55 0 160 215 14.9 B 0.0 A 7.1 A 8.5 A 390 23 63 390 0 0 200 36 113

CSAH 16 at TH 33 Frontage Road NB 35 30 15 80 6.8 A 7.0 A 4.1 A 6.3 A 0 0 0 242 32 67 0 0 0

SB 15 25 15 55 6.4 A 8.0 A 3.6 A 6.6 A 1.9 A 0 0 0 400 23 61 0 0 0

EB 10 240 20 270 2.6 A 1.0 A 0.8 A 1.0 A 0 0 0 282 2 26 0 0 0
WB 30 160 25 215 1.8 A 0.2 A 0.1 A 0.4 A 0 0 0 100 6 28 0 0 0

CSAH 16 at Entrance 1 NB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 100 0 0 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0.3 A 0 0 0 0 0 0 0 0 0

EB 0 270 0 270 0.0 A 0.2 A 0.0 A 0.2 A 0 0 0 100 0 0 0 0 0
WB 0 215 0 215 0.0 A 0.5 A 0.0 A 0.5 A 0 0 0 103 2 30 0 0 0

CSAH 16 at Entrance 2 NB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 100 0 0 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0.1 A 0 0 0 0 0 0 0 0 0

EB 0 270 0 270 0.0 A 0.1 A 0.0 A 0.1 A 0 0 0 100 0 0 0 0 0
WB 0 215 0 215 0.0 A 0.2 A 0.0 A 0.2 A 0 0 0 500 0 0 0 0 0

CSAH 16 at Entrance 3 NB 0 80 0 80 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 500 0 0 0 0 0

SB 0 75 0 75 0.0 A 1.0 A 0.0 A 1.0 A 0.5 A 0 0 0 300 0 0 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0
WB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 100 0 0 0 0 0

TH 33 at CSAH 16 (Signal) NB 0 795 65 860 0.0 A 15.7 B 6.5 A 15.0 B 0 0 0 1078 101 188 300 22 65

SB 235 1005 0 1,240 15.4 B 8.9 A 0.0 A 10.1 B 11.7 B 300 64 129 1078 63 149 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0

WB 65 0 235 300 15.4 B 0.0 A 7.4 A 8.6 A 390 27 79 390 0 0 200 50 115

CSAH 16 at TH 33 Frontage Road NB 55 215 60 330 12.9 B 14.3 B 10.1 B 13.2 B 0 0 0 242 89 174 0 0 0

SB 40 80 40 160 11.7 B 10.3 B 6.4 A 9.6 A 5.8 A 0 0 0 400 47 114 0 0 0

EB 15 255 30 300 3.3 A 1.3 A 0.8 A 1.3 A 0 0 0 282 5 39 0 0 0

WB 25 215 40 280 2.4 A 0.4 A 0.1 A 0.5 A 0 0 0 100 8 44 0 0 0

CSAH 16 at Entrance 1 NB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 100 0 0 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0.5 A 0 0 0 0 0 0 0 0 0

EB 0 355 0 355 0.0 A 0.3 A 0.0 A 0.3 A 0 0 0 100 0 0 0 0 0
WB 0 280 0 280 0.0 A 0.7 A 0.0 A 0.7 A 0 0 0 103 2 30 0 0 0

CSAH 16 at Entrance 2 NB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 100 0 0 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0.1 A 0 0 0 0 0 0 0 0 0

EB 0 355 0 355 0.0 A 0.1 A 0.0 A 0.1 A 0 0 0 100 0 0 0 0 0
WB 0 280 0 280 0.0 A 0.2 A 0.0 A 0.2 A 0 0 0 500 0 0 0 0 0

CSAH 16 at Entrance 3 NB 0 205 0 205 0.0 A 0.2 A 0.0 A 0.2 A 0 0 0 500 0 0 0 0 0

SB 0 135 0 135 0.0 A 1.5 A 0.0 A 1.5 A 0.7 A 0 0 0 300 0 0 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0

WB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 100 0 0 0 0 0
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Table A7

Scenario 7: Build Mitigation

2036

Cloquet, MN

L T R Total L LOS T LOS R LOS
Delay

(S/Veh)
LOS

Delay

(S/Veh)
LOS Storage Avg. Max

Link 

Length
Avg. Max Storage Avg. Max

TH 33 at CSAH 16 (Signal) NB 0 705 115 820 0.0 A 14.8 B 5.8 A 13.5 B 0 0 0 1078 86 220 300 32 84

SB 255 570 0 825 15.5 B 6.5 A 0.0 A 9.3 A 11.0 B 300 76 152 1078 42 96 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0

WB 65 0 205 270 15.2 B 0.0 A 7.3 A 8.6 A 390 26 66 390 0 0 200 45 120

CSAH 16 at TH 33 Frontage Road NB 40 30 20 90 7.3 A 8.4 A 6.0 A 7.4 A 0 0 0 242 33 66 0 0 0

SB 25 25 15 65 10.8 B 10.2 B 3.9 A 9.0 A 2.4 A 0 0 0 400 31 73 0 0 0

EB 10 295 30 335 3.8 A 1.4 A 0.8 A 1.4 A 0 0 0 282 4 37 0 0 0
WB 40 215 40 295 2.2 A 0.5 A 0.3 A 0.7 A 0 0 0 100 10 36 0 0 0

CSAH 16 at Entrance 1 NB 60 0 10 70 11.5 B 0.0 A 6.1 A 10.6 B 0 0 0 100 33 79 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 1.8 A 0 0 0 0 0 0 0 0 0

EB 0 275 65 340 0.0 A 0.6 A 0.2 A 0.5 A 0 0 0 100 2 32 0 0 0
WB 10 235 0 245 2.3 A 0.8 A 0.0 A 0.9 A 0 0 0 103 7 61 0 0 0

CSAH 16 at Entrance 2 NB 15 0 30 45 6.6 A 0.0 A 3.3 A 4.3 A 0 0 0 100 24 52 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0.8 A 0 0 0 0 0 0 0 0 0

EB 0 270 15 285 0.0 A 0.4 A 0.1 A 0.4 A 0 0 0 100 0 0 0 0 0
WB 30 230 0 260 2.8 A 0.5 A 0.0 A 0.7 A 0 0 0 500 5 61 0 0 0

CSAH 16 at Entrance 3 NB 0 80 30 110 0.0 A 0.3 A 0.2 A 0.3 A 0 0 0 500 0 0 0 0 0

SB 10 85 0 95 2.2 A 0.9 A 0.0 A 1.0 A 1.2 A 0 0 0 300 1 29 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0
WB 30 0 10 40 5.0 A 0.0 A 2.5 A 4.4 A 0 0 0 100 22 51 0 0 0

TH 33 at CSAH 16 (Signal) NB 0 795 115 910 0.0 A 16.5 B 6.7 A 15.2 B 0 0 0 1078 101 188 300 32 76

SB 250 1005 0 1,255 15.8 B 9.2 A 0.0 A 10.5 B 11.9 B 300 68 134 1078 68 130 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0

WB 80 0 285 365 15.5 B 0.0 A 8.0 A 8.8 A 390 31 77 390 0 0 200 60 146

CSAH 16 at TH 33 Frontage Road NB 65 90 70 225 14.6 B 14.0 B 10.9 B 13.2 B 0 0 0 242 66 153 0 0 0

SB 55 80 40 175 13.0 B 13.6 B 8.0 A 12.1 B 5.0 A 0 0 0 400 52 106 0 0 0

EB 15 315 40 370 3.8 A 1.6 A 0.9 A 1.6 A 0 0 0 282 9 60 0 0 0

WB 35 275 55 365 3.1 A 0.6 A 0.3 A 0.8 A 0 0 0 100 14 47 0 0 0

CSAH 16 at Entrance 1 NB 70 0 10 80 11.4 B 0.0 A 5.8 A 10.8 B 0 0 0 100 33 79 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 1.7 A 0 0 0 0 0 0 0 0 0

EB 0 370 70 440 0.0 A 0.6 A 0.2 A 0.5 A 0 0 0 100 2 32 0 0 0
WB 10 295 0 305 2.9 A 0.9 A 0.0 A 1.0 A 0 0 0 103 7 61 0 0 0

CSAH 16 at Entrance 2 NB 15 0 35 50 7.9 A 0.0 A 3.8 A 5.0 A 0 0 0 100 24 52 0 0 0

SB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 1.0 A 0 0 0 0 0 0 0 0 0

EB 0 365 15 380 0.0 A 0.4 A 0.2 A 0.4 A 0 0 0 100 0 0 0 0 0
WB 35 290 0 325 3.3 A 0.7 A 0.0 A 1.0 A 0 0 0 500 5 61 0 0 0

CSAH 16 at Entrance 3 NB 0 215 35 250 0.0 A 0.7 A 0.3 A 0.6 A 0 0 0 500 0 0 0 0 0

SB 10 145 0 155 3.3 A 1.5 A 0.0 A 1.6 A 1.5 A 0 0 0 300 2 25 0 0 0

EB 0 0 0 0 0.0 A 0.0 A 0.0 A 0.0 A 0 0 0 0 0 0 0 0 0

WB 35 0 10 45 6.1 A 0.0 A 3.2 A 5.4 A 0 0 0 100 27 62 0 0 0

LOS By

Intersection
ThroughLeft Turn Right Turn

Intersection Approach

Demand Volumes

A
M

 P
e

a
k

 H
o

u
r

P
M

 P
e

a
k

 H
o

u
r

Delay (s/veh)
LOS By

Approach

Queing Information (feet)








