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* What is an Intersection Control Evaluation (ICE) Study?
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e Summary of ICE Studies

* Close-Out Discussion



What is an Intersection Control Evaluation (ICE) Study?

e Answers the question, “What is the best, long-term intersection control for
an intersection?”

* A comprehensive review of an intersection that considers geometry, traffic
volumes and trends, and safety performance (crashes).

* Considers a range of intersection control alternatives. —
* Do Nothing :m:wmm
e Side-Street STOP Control m
* All-Way STOP Control et on
 Traffic Signal e
* Roundabout -
e Reduced Conflict Intersection e
e Other Non-Traditional T
(> —
YANT ;




* Duluth-Superior Metropolitan Interstate Council performed an ICE study at
the intersection of Rice Lake Road (CSAH 4) and Martin Road (CSAH 9) in
2013.

* One of eight (8) intersections included in that ICE Study package.
* Findings

* Found the intersection operated at an acceptable level of service (LOS C) in the AM
and PM peak hours in 2013.

* Estimated that the intersection (as is) would operate at an unacceptable level of
service (LOS F) in the AM and PM peak hours in 2035.

* The observed crash rate was found to be equal with the statewide average.

« Recommended a roundabout as the best long-term option to increase intersection
capacity for future traffic growth, minimize vehicle delay, and reduce crash frequency
and severity.
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* St. Louis County has received multiple requests to allow additional access
(driveways) be installed on Rice Lake Road for new development.

* Current challenges with granting additional access...
* Rice Lake Road is functionally classified as a Minor Arterial. It’s primary function is to
move traffic with limited access to property.

* Rice Lake Road is a controlled access corridor established by the County Board in the
1970s. The County invested significant resources to reconstruct Rice Lake Road to
reduce access density. Controlled access is meant to preserve this investment by the

County.
* The costs of increasing access density are reduction in traffic capacity, increased
traffic congestion, and increased crash frequency.

* There are good and poor examples locally...



History
Requests to Install Additional Access on Rice Lake Road

Central Entrance
Begin: Arlington Avenue
End: Blackman Avenue

33 access points 2>
66 access points/mile

Maple Grove Road
Begin: Haines Road
End: Mall Drive

10 access points 2
23 access points/mile
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History

Requests to Install Additional Access on Rice Lake Road
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History

Rice Lake Road Corridor Planning Study

* St. Louis County proposed to the City of Rice Lake on October 22, 2018 to
complete a corridor planning study for Rice Lake Road.

* Known challenges for the corridor
e Concentration of recent and planned development
 Demand for additional access
* Traffic operations and safety of several intersections
* Expected growth in the City of Rice Lake, and corresponding traffic volumes

* Objectives

. . Rice Lake Road Corridor
* Adjacent land use planning o S Eaa

 City street network planning
* City utility planning
* Rice Lake Road corridor improvements

AALR
St. Louis County Public Works Department .'
October 22, 2018 9 pUBLIC WORKS




History

City of Rice Lake Comprehensive Plan - 2020
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There is Tension on the Corridor
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* Improve traffic operations and safety at the intersections
* Preserve the function of Rice Lake Road

* Create a commercial corridor that invites development

* Manage access and facilitate a new city street network

* Support traffic calming

* I[ncorporate accessibility for pedestrians and bicyclists

Gateway for the City of Rice Lake



Ridgeview Road (CR 694)

|ICE Summary

* Known Issues
* Northbound vehicles turning left onto Ridgeview Rd to access WLSSD
* Intersection of Old Rice Lake Rd/Ridgeview Rd very close proximity to Rice Lake Rd

* Current Site Conditions
e Side-street STOP control
» Combination right-turn/bypass lane serving northbound traffic
* Dedicated right-turn lane serving southbound traffic

e Safety Review
* Crash rate (2011-2020) is less than statewide average
* No fatalities or serious injuries in this time period
* Predominate crash type was rear-end

* All-Way Stop and Signal Warrant Analysis
* Does not satisfy warrants for an all-way stop = do not implement
* Does not satisfy warrants for a traffic signal 2 do not implement

Intersection control gvaluation
n

Rice Lake, MN
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Ridgeview Road (CR 694)

|ICE Summary
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* Intersection Alternatives Analyzed
e Construct a % access intersection (maintain side-street STOP control)

Install dedicated turn lanes on Rice Lake Rd (maintain side-street STOP control)
Single Lane Roundabout

* Decision Points

% access intersection and dedicated turn lanes have similar traffic delay present and future

(slightly higher delay for % access intersection)
% access intersection and dedicated turn lanes have equivalent benefit/cost ratios (0.9) whereas a

roundabout has a negative benefit/cost ratio assuming no future commercial development occurs

Roundabout has a benefit/cost ratio >1.0 only if significant commercial development occurs

% access intersection would prevent left-turn movements from the side-street

Dedicated turn lanes would address the rear-end crash pattern

Dedicated turn lanes would maintain full access for the intersection

e Recommendation: Dedicated Turn Lanes on Rice Lake Road



Ridgeview Road (CR 694)
|ICE Summary

Conceptual layout




West Calvary Road (CR 234)

|ICE Summary

* Known Issues

* Periods of unacceptable delay on West Calvary Rd waiting to turn left onto Rice Lake Rd
* Intersection of Old Rice Lake Rd and West Calvary Rd very close proximity to Rice Lake Rd

* Current Site Conditions
* Side-street STOP control
* Dedicated right-turn lane serving northbound traffic

e Safety Review
* Crash rate (2011-2020) is less than statewide average
» K/A crash rate (2011-2020) is greater than statewide average
but less than the critical rate
* No predominate crash type (mixture)

* All-Way Stop and Signal Warrant Analysis
* Does not satisfy warrants for an all-way stop = do not implement
* Does not satisfy warrants for a traffic signal 2 do not implement

Rice Lake Road (CSAH e
West Calvary Road ((R 2{“ .

trol Evalua
\ntersection Con

Rice Lake, MN
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West Calvary Road (CR 234)

|ICE Summary

COLLISION DIAGRAM
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* Intersection Alternatives Analyzed

Intersection improvements (e.g. LED STOP Signs and dedicated left-turn lane, remain side-street STOP control)
Single Lane Roundabout
Continuous-T Intersection

* Decision Points

Continuous-T intersection does not allow full access on the west side of Rice Lake Rd

Intersection improvements and Continuous-T intersection fail sooner than a roundabout based upon future
development scenarios

All alternatives have benefit/cost ratios > 1.0 assuming no future commercial development occurs; if
development occurs, only the Continuous-T intersection and roundabout have benefit/cost ratios >1.0

Continuous-T intersection does not calm traffic and still includes a potential for a high-speed right-angle crash

Roundabout eliminates high-speed right-angle conflict points

Continuous-T intersection side-street traffic must still wait for gap in northbound traffic; roundabout equalizes

right-of-way for all legs (first come, first serve)
Roundabout promotes traffic calming on the corridor

 Recommendation: Single Lane Roundabout



West Calvary Road (CR 234)
|ICE Summary

P

 cLOSED

Conceptual layout




Martin Road (CSAH 9)

|ICE Study Summary

* Known Issues

» Periods of unacceptable delay on Rice Lake Road (especially northbound PM peak hour)
* Limited intersection capacity for future traffic growth and commercial development

» Traffic queue occasionally blocks driveways

* Current Site Conditions
e All-Way STOP control
* Dedicated right-turn lanes on all legs

» Safety Review
* Crash rate (2011-2020) is less than statewide average
* No fatalities or serious injuries in this time period
* Crash types were right-angle (n=6) and rear-end (n=5)

* All-Way Stop and Signal Warrant Analysis
 Satisfies warrants for an all-way stop = consider in the analysis
* Satisfies warrants for a traffic signal = consider in the analysis

Rice Lake Road (CSAH 4) at

oad (CSAH 9)
r\::‘s::!hn Control gvaluation

Rice Lake, MN
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Martin Road (CSAH 9)

|ICE Study Summary
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* Intersection Alternatives Analyzed

Intersection improvements (dedicated left-turn lanes on north/south legs, remain all-way stop)

* Traffic Signal (dedicated left-turn and right-turn lanes on all legs)

Single Lane Roundabout

* Decision Points

Intersection improvements fail within the expected service life without including commercial

development

Roundabout has the lowest delay for all future traffic growth and commercial development
scenarios

The traffic signal and roundabout have benefit/cost ratios > 1.0 assuming no future commercial
development occurs; if development occurs, the roundabout has the greater benefit/cost ratio

Traffic signal results in artificial delay due to the signal phase

Traffic signal does not calm traffic and still includes a potential for a high-speed right-angle crash
Roundabout eliminates high-speed right-angle conflict points

Roundabout promotes traffic calming on the corridor

« Recommendation: Single Lane Roundabout



Martin Road (CSAH 9)
|ICE Study Summary
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West Tischer Road (CSAH 2)

|ICE Study Summary

* Known Issues
* Potentially influenced by future development on the Rice Lake Road corridor
* Current Site Conditions

* Side-street STOP control
* Dedicated right-turn lane serving northbound traffic

Rice Lake Road (CSAH =

2)
r Road (CSAH
West Tische ol Evaluation

\ntersection Con

Rice Lake, MN

» Safety Review
* No reported crashes (2011-2020)

* All-Way Stop and Signal Warrant Analysis

» Does not satisfy warrants for an all-way stop = do not implement o
* Does not satisfy warrants for a traffic signal = do not implement =
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West Tischer Road (CSAH 2)

|ICE Study Summary

* |Intersection Alternatives Analyzed

* Do Nothing
* Intersection improvements (turn lanes)

* Decision Points
* Do nothing and intersection improvements have equivalent delays (present and future) at
LOS = A
* Intersection improvements has a negative benefit/cost ratio assuming no future commercial

development occurs; if development occurs, intersection improvements has a benefit/cost
ratio <1.0

 Recommendation: Do Nothing
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Questions/Comments/Discussion

Victor Lund, PE

St. Louis County Traffic Engineer
218-625-3873

lundv@stlouiscountymn.gov
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Table 1. Crash Rate Summary — Ridgeview Road Intersection Figure 14. Planning Level Roundabout Capacity Analysis (Continued)

T e — TS -
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Total Entering Volume * 35,344,167

:

K/A Crashes 0

1:Crash data obtained from MnCMAT2 and detailed crash rarratives.

2: AADT obzalined from MrDOTs Traffic Mapping Appl lcation.
3: Sewerity rate factors: 5 for Fatal {Type E) crashes, 4 for Type &, 3 for Type B,  for Type £, and 1 for PDO crashes.

4: MrDOTs 2015 Green Sheets were used to determine state average rates.

5: A confidence level of 99°% was asswmed for oritical crash rate and S50% asswmed for critical severity and K& rates. Capacity of either lane of two-tane

entry aganst cne conflicting lane
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Table 2. Signal Warrant Analysis Summary 3 WD 6] @
] 200 400 600 800 1000 2000

Warrant 1- Eight-Hour Warrant 2 - Four-Hour Warrant 3- Warrant 7 -
Vehicular Volumes Vehicular Volumes PeakHour  Crash History

Conflicting Flow Rate (pee/hr)

Forecast Year 2042 100% Build-out Roundabout Capacity Analysis - Rice Lake Rd. & Ridgeview Rd.

1A 1B 1C Met? Hours 3B Met? 7B TC Met?
Existing 2021 o|0]| 0 No 0 Mo 0 No a 5 ] No
Foreast 2042 0% 0 2 0 Mo 0 Mo 0 No 0 7 Mo
Foreast 2042 100% 0 2 0 Mo 0 Mo 0 No 0 7 Mo

A-1



Table 3, Safety Analysis Summary (Year 20421 Estimate)

Lrazh Rate 0.14 0.11 0.11 0.32
[CrashesMEV]

Injury Crashes . 20.0% 18.6% 18.6% 24.5%
[Percent of Total Crashes)

2042 Estimated Crash Cost

coe blimaled Lrash bus $31,666 23,510 £23 510 $66,989
(2021 Dollars)

' Estimated wsing Crazh Modification Factor (CMWF) from the CMF Clearinghouse
* Estimated from statewide averages in A Study of the Traffic Safety ot Roundobouts in Minnesota [Oct. 2017}

Table 6. Construction Cost Estimate Summary

Construction Cost Estimate
Alternative Comments
{2021 Dollars)
Alternative 1A .
. SE00,000 Construct NB right-turn lane and 5B |eft-tum lane
Intersection Improvements
Altemative 18 . S250,000 Construct median on WE Ridgeview Road
3/d Access Intersection
At ative 4
S 52,000,000 Full reconstruction

Single-Lane Roundabout

Table 7. 20-Year (2021-2041) Benefit/Cost Analysis Summary for 020 Build Velumnes

Alternative 1A Alternative 18 Alternative 4
Intersection Improvements 3/4 Access Intersection Single-Lane Roundabout
Total Traffic Operation Benefit | % 163,254 - =1 288,468
Total Safety Benefit 157,112 150,067 | & | &80, 485]
Total Cost’ 344,527 176,157 | & 1,397,576
Banefit to Cost Ratio 0.8 0.9 0.3

TTotal cost is a 20-year estimate (2021-2042) that incdudes the discounted constructon cast plus professional fees minus the remaining
capital alue at the end of the analysis penad.

Table 5. Operations Analysis Summary

AM Peak Hour PM Peak Hour
Altemative Scenarlo 10S'"  Delay(s) 108"  Delay(s)
Existing Year 2021 A A 24 /51 AJB 38/ 10.2
Forecast Year 2032 0% Build A A 28 /91 A A 43 /81
Alt 0 No Build Forecast Year 2032 50% Build AL A 3.0/57 DfF 348 / 516
Alt 1B: 3/4 Access Forecast Year 2032 100% Build ASA 3.0/94 F/F| 2482 / 3855
Intersection Forecast Year 2042 0% Build AL A 29 [ B.7 A A 4.2 /9.4
Forecast Year 2042 50% Build A A 31 /55 FJI 617 J 92.2
Forecast Year 2042 100% Build AL A 28 /87 F/I 2688 [ 4225
Existing Year 2021 AJ A 23/ 6.4 AJ B 3.7/ 101
Forecast Year 2032 0% Build AL A 26 /9.0 A A 40/ 87
Alt 1A: Mainline Forecast Year 2032 50% Build AL A 28 /58 AJB 58/ 118
Dedicated Turn Forecast Year 2032 100% Build AL A 25 /9.6 FJFE | 2899 / 490.0
Lanes Forecast Year 2042 0% Build AL A 28 /6.0 A S A 39/ 79
Forecast Year 2042 50% Build AJA 3.0/ 68 DSE 298 / .2
Forecast Year 2042 100% Build AJA 27/9.0 F/lI 324.0 / 566.7
Existing Year 2021 A A 2.7 / 5.4 AL A 3.0/ 3.0
Forecast Year 2032 0% Build AL A 3.0/33 A A 34 /35
Forecast Year 2032 50% Build ASA 35 /67 ASA 64 /73
Alt 4: Roundabout Forecast Year 2032 100% Build AL A 47 /73 F/F 576 / 1019
Forecast Year 2042 0% Build ASA 31 /54 AJA 38 /40
Forecast Year 2042 50% Build AJA 4.0 / 4.3 AL A 5.0/ 10.0
Forecast Year 2042 100% Build AJA 45 /53 F/I 66.7 [ 121.6
! Overall Intersection LOS / Worst Approach LOS
? overall Intersection Delay / Worst Approach Delay
Table 8. 20-Year (2021-2042) Benefit/Cost Analysis Summary for 100% Build Volumes
Alternative 1A Alternative 1B Alternative 4
Intersection |mprovemeants 3/4 Access Intersection Single-Lane Roundabout
Total Traffic Operation Benefit | & (40,284, 246)| & - ] B2,829 488
Total Safety Benefit 5 157,112 150,067 | & (680, 485]
Total Cost 5 344,527 176,157 | & 1,397,576
Benefit to Cost Ratio -116.5 0.9 588 A-2

TTotall costis a 20-year estimate {2021-2042] that includes the discounted construct on cost plus professional fees minus the emaining
capital value at the end of the analyis penod.




Table 1. Crash Rate Summary — West Calrary Road Intersection

Intersection Crash Analysis (2011-2020) Rate Category *

Through/Stop
Rural

Total Crashes * 5

Traffic Control Intersection

State Average * 0.27

36,986,667 0.50

Total Entering Volume 2

0.27

K/A Crashes 1

1:Crash data obtained from MnCMATZ and detailed crash rarratives.

2: AADT obzained from MnDOTs Traffic Mapping Appl ication.
3: Sewerity rate factors : S for Fatal (Type E) crashes, 4 for Type A, 3 for Type B, 2 for Type C, and 1 for PDO crashes,
4: MrDOTs 2015 Green Sherts were used to determine state awerage rates.

5: A confidence lewel of 99% was asswmed for critical crash rate and S0% asswumed for critical severity and K& rates.

Table 2. Signal Warrant Analysis Snmmary

Warrant 1-Eight-Hour Warrant 2 - Four-Hour Warrant 3 -

0.59

0.41

Vehicular Volumes Vehicular Volumes Peak Hour

1A 1B I1C Met? Hours Met? 3B Met?
Existing 2021 0 2 0 No 1 Mo 0 No 1 g Mo
Foreast 2042 0% o 3 o No 1 Mo 4] No 1 10 | No
Foreast 2042 100% 1] 4 2 No 3 Mo 2 Yes 1 11 | No

Figure 14. Planning Level Roundabout Capacity Analysis (Continued)
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Table 3. Safety Analysis Snmmary (Year 2042 Estimate)

Crash Rate
0.14 012 032 0.10

[Crashes /MEV)
Injury Crashes . 40.0% 37.7% 245% 45.2%
[Percent of Total Crashes)
2042 Estimated Crash Cost

sHmalsdbrash tos $102,131 596,690 $70,143 $85,653
[2021 Dollars)

" Estimated using Crash Modification Factor (CMF) from the CMF Clearinghouse

? Estimated from statewide averages in A Study of the Traffic Sofety ot Roundabouts in Mi

* Forecasted using a combination of CMFs to approximate multiple intersection improvements

Table 6. Construction Cost Estimate Summary

Construction Cost Estimate
Alternative Comments
(2021 Dollars)
Alternative 1 4500,000 Cumtrur.‘tSE-le‘tI-t.JrnIane andadc‘|itluna|warn|ng
Inte rsection Improvements devices for WB motorists
Alternative 4
. ernative 52,000,000 Full reconstruction
Single-Lane Roundabout
Alternative 5 Construct 5B left-turn lane, 58 through by-pass
’ . 51,000,000 : )
Continuous-T Intersection lane, and median{s)

Table 7. 20-Year (2021-2042) Benefit/Cost Analysis Swmmary for 020 Build Volumes

Alternative 1 Altermnative 4 Alternative 5

Single-Lane Roundabout Continuous-T Intersection

Intersection Improve ments

Table 5. Operations Analysis Summary

AM Peak Hour PM Peak Hour
Altemative Scenario 10S'  Delay(s)  LOS'  Delay(s)®
Existing Year 2021 A LA 18 /) 7.5 A A 33/ 89
Forecast Year 2032 0% Build AJA 1.8 / 7.9 AJB 39 /135
Forecast Year 2032 50% Build AJSB 2.4 /107 FJ/F| 1278/ 2007
Altd: No Build Forecast Year 2032 1008 Build A S B 2.6 / 10.4 ESF 2836 / 449.7
Forecast Year 2042 0% Build AJA 22 /96 AJC 74 /203
Forecast Year 2042 50% Build AJB 26 /126 FJ/F| 1601 / 2504
Forecast Year 2042 1008 Build A S B 25 /10.7 JF 280.6 [ 462.6
Existing Year 2021 AL A 1.7 /80 A A 31/ 73
Forecast Year 2032 0% Build AL A 18 / BS AJB 35 /113
Alt 1: Thru/Stop w/ Forecast Year 2032 50% Bmlfd ASB 2.2 /109 _ I : 41.7 / 619
Improvements Forecast Year 2032 100% _B-uuld AfB 24 /117 F/F| 3040 / 5442
Forecast Year 2042 0% Build A LA 2.2 J 10.0 A B 34 /111
Forecast Year 2042 50% Build AL B 2.4 /133 F/EF 110.7 / 173.3
Forecast Year 2042 100% Build AJB 2.3 /109 F/F 312.7 [ 586.7
Existing Year 2021 AL A 2.3 /25 A A 3.3 / 3.5
Forecast Year 2032 0% Build A A 26 /28 AJA 37 /41
Forecast Year 2032 50% Build A LA 33 /35 &) A 67 /7.7
Alt4: Roundabout Forecast Year 2032 100% Build AL A 4.7 / 5.0 F/fF 137.3 / 265.7
Forecast Year 2042 0% Build AL A 2.6 /28 A A 4.2 / 4.5
Forecast Year 2042 50% Build AJA 35 /37 B/C 13.7 / 187
Forecast Year 2042 1005 Build AL A 50 /54 E/E 147.4 [/ 294.2
Existing Year 2021 A LA 0.8 /38 &) A 10/ 7.4
Forecast Year 2032 0% Build AJA 09 /39 AJA 11/ &0
AlL5: Continuous Forecast Year 2032 50% Build AJA 09 /43 D/F 252 / 56.9
GreanT Forecast Year 2032 100% Build [ A/ A 09 /46 F/F 779 / 1675
Forecast Year 2042 0% Build AL A 0.9 /4.2 A A 12 /82
Forecast Year 2042 50% Build A A 0.9 /4.4 EfF 375 / 69.5
Forecast Year 2042 1008 Build AJA 10/ 4.8 F/F 79.5 / 1485

' Owerall Intersection LOS / Worst Approach LOS
2 Owverall Intersection Delay / Worst Approach Delay

Table 8. 20-Year (2021-2042) Benefit/Cost Analysis Summary for 100% Build Volumes

Alternative 1 Altemative 4 Alternative 5

Single-Lane Roundabout Continuous-T Intersection

Intersection Improve ments

Total Traffic Operation Benefit | & LI76540] & BEOSIA| 5 2,953 654 Total Traffic Operation Benefit | & [33,78B.636)| & 47587241 | 5 90,424,884
Total Safety Benefit 5 MWa793 | 5 616,034 | 5 119,169 Total Safety Benefit 5 W,793 | 5 b16,034 | & 119,169
Total Cost’ 4 363,004 | 5 1,397576 | & 765 570 Total Cost’ 5 363,994 | 5 1387576 | 5 765,574
Benefit to Cost Ratio 3.8 11 4.0 Benefit to Cost Ratio -92.5 34.5 118.3

'Total costis & 20-year estimate (2021-2042) that includes the discounted construction cost plus professional fees minus the remaining capita
walue at the end of the analysis period.

'Total costis a 20-year estimate (2021-2042) that includes the discounted construction cost plus professional fees minus the remaining capita
walue at the end of the analysis period.
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Table 1. Crash Rate Summary — Martin Road Intersection

ey T Py Ty
0.30 0.00

Traffic Control Intersection

All Way Stop 0.23
Total Crashes * 1 State Average * 0.35 0.51 0.60
Critical Index 0.40 0.46 0.00

Total Entering Volume 47,419,583

K/AC 0

1:Craszh data obtained from MaCMATZ and detailed crash narratives.
2: a0 T obtained from MnDOTS Traffic Mapping Application.
3: Severity rate factors: 5 for Fatal (Type K) crashes, 4 for Type A, 3 for Type B, 2 bor Type C, and 1 for PDOcrashes.

4: MnDOTS 2015 Green Sheets were used to determine state average rates.

S:hconfidence level of 99% was assurmed for critical crash rate and 90% assumed for critical severity and KA rates.

Table 2. Signal Warrant Analysis Snmmary

Warrant 1-Eight-Hour Warrant 2 - Four-Hour Warrant 3-

Vehicular Volumes Vehicular Volumes Peak Hour

1A 1B I1C Met? Hours Met? 3B Met?
Existing 2021 12 3 7 Yes 4 Yes 1 Yes 2 12 | No
Foreast 2042 0% 12 | 4 11 Yes ] Yes 2 Yes 2 12 | No
Foreast 2042 100% 12| 5 11 Yes 7 Yes L Yes 2 12 | No

Approach Demand [peafhr)

Over Capacity
— W]
(W8
1 Capac ty of orelane ertry or nght lane of
’\\‘ \\\ two-Lare entiry aganst bwo confiicting Lares
e~ i
NN
e
% Mg /_| apacity of iy lane >
¢ P Sev ma T —
G ~n e~ / erary gyt one conticiing &
Under " (58) b N / —_—
o, 20 e v ! (s
H e . L - ey .
Capacity %, —
400 P =
)
- Capacity of cow-Lire suilry
s one tonficting bne ! R o =
200 [Siegfe Lame Rousdabout| 4
Capacty of el Uee of Do -une
nilry agaies! bad confctiog lanes
0
0 200 400 600 800 1000 1200 1400 1600 1800

Conflicting Fow Rate [pce/r)

Forecast Year 2042 100% Build-out Roundabout Capacity Analysis - Rice Lake Rd. & Martin Rd.

Source: Highway Capacity Manual, 6th Edition, Chapter 22 Roundzbouts
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Table 5. Operations Analysis Summary

Table 3. Safety Analysis Snmmary (Year 2042 Estimate)

AM Peak Hour PM Peak Hour
Alternative Scenario
LOs' Delay (s)* Los! Delay (s)*
Existing Year 2021 B/C 133 / 18.0 D/E 27.0 ) 39.4
Forecast Year 2032 0% Build cC/D 19.2 / 28.8 F/F 52.8 / 93.6
Crash Rate Forecast Year 2032 50% Build F/F| 1192 /2495 | £/ F | 3514 / @05.9
iCrashes (MEV] 0.3 Dag 0.45 032 AlL0: No Build Forecast Year 2032 100%Build | F / F | 382.0 / 808.8 | F / F | 576.7 / 1050.0
i Crash Forecast Year 2042 0% Build C/E 24.3 ) 403 F/ 94.0 / 1775
I;’“"’LL"I"T'“’; | Crashes! 27.3% 26.4% 7% 245% Forecast Year 2042 50% Build JF| 1826 /3553 | F/F | 4046/ 8613
' £ i ]
———— Forecast Year 2042 100% Build /7| 4266 /8856 | F/ F | 6421/ 11061
2042 Estimated Crash Cost isti
4 i i Crash Cos 553,609 £39.540 $206.376 592,476 Existing Year 2021 : BfC 135/ 18.2 c/C 18.2 / 19.8
(2021 Dollars) Forecast Year 2032 0% Build cC/D 19.0 / 28.5 D/D 258 / 29.3
! Estimated wsing Crazh Modification Factor (CMF) from the CMF Clearinghouse Al 1: AWS wf e ca s e A MEL 2 SOMGIH LA 240 956/219.1 | F/F | 3145/ 7538
! Estimated from statewide averages in MnDOT 2011 and 2015 Intersection Green Sheets [Low Volume, High Speed) Impravements Forecast Year 2052 1008% Bulld 7 |TF FIFUIE 300.8'/T77. 31| OF TFT 7 468,47 1062.9
5 Eeti df i . . . } e Forecast Year 2042 0% Build c/E| 228/34 |Ee/F]| 412/ 604
A iy of the Tro e Sofe R —— 307 7]
stimate romm statew! 2 aVErages in A sfugy af e It a.:.:.,_ry Ol NOWMIgdouwes in fidq 2L L4 Forecast Year 2042 50% Build - ", 1518 / 344.1 T ", P 3455 / 8505
Forecast Year 2042 1008 Build / 3449 / 8610 | F /T 509.4 / 1153.5
Existing Year 2021 B/B 153 / 196 B/C 18.1 / 26.0
. B ) . Forecast Year 2032 0% Build BfC 17.1 / 240 B/C 196 / 27.3
Table 6. Construction Cost Estimate S-ummm'}' Eorecast Year 2032 50% Build D/F 45.2 | 94.8 F/F| 1577 / 4675
T —— Alt 2: Traffic Signal Forecast Year 2032 100% Build F/F| 2132 /4782 | F/F | 3065/ 12283
Altemative Comments Forecast Year 2042 0% Build B/C| 191/27.7 |cjcC| 211/ 293
(2021 Dellars) Forecast Year 2042 50% Build D/F| 508/1068 [F/F| 1578/ 4811
Alternative 1 Forecast Year 2042 1008 Build | F /F | 2273 /5305 | F/F | 3294 / 13042
500,000 Construct NB and SB left-turn lanes —
Intersection Improvements 5 - Existing Year 2021 A A 2.8 /3.7 A A 4.4 / 54
Alternative 2 Full reconstractio Forecast Year 2032 0% Build Afal 31/44 lasal s3/68
ernative £1.000,000 ull reconstruction, ForecastVear203250%Build__|A/A| 45/66 | C/D| 193/ 349
Traffic Signal riew signal system Alt3: Roundabout | Forecast Year 2032 100% Build | A / B 80,146 | F/F | 103.7 / 249.0
Alternative 3 5 Eull truct Forecast Year 2042 0% Build A A 32 /4.7 A ) A 58/ 76
2,500,000 ull reconstruction - —
3”_'&'9_'__&”& Roundabout Forecast Year 2042 50% Bu|lf:i A A 51/ 83 E/ 433 / 983
Forecast Year 2042 100% Build AJC 9.2 / 16.1 F /S 110.3 / 2658
TOverall Intersection LOS / Worst Approach LOS
 Owverall Intersection Delay / Worst Approach Dalay
Table 7, 20-Year (2021-2042) Benefit/'Cost Analysis Summary for 020 Build Volumes Table 8. 20-Year (2021-2042) Benefit/Cost Analysis Summary for 100% Build Volumes
Alternative 2 Alternative 3 Altemative 2 Altermative 3
Traffic Signal Single-Lane Roundabout Traffic Signal Single-Lane Roundabout
Total Traffic Operation Benefit | & 27684840 | 5 33598632 5 50,973,169 Total Traffic Operation Benefit | & 418,265,454 | 5 210389175 | S 573,796,856
Total Safety Benefit 5 267,161 5 (2,900,957)( 5 (738,052 Total Safety Benefit 5 267161 5 (2,900,957)( 5 (738,052)
Total Cost™ Z 344527 & 776589 | & 1,768,016 Total Cost™ Z 344527 | 5 776585 | 5 1,768,016
Benefit to Cost Ratio 811 39.5 28.4 Benefit to Cost Ratio 1214.8 267.2 324.1
'"Total costis a 20year estimate |20031-2042) that indudes the discounted construction cost plus professional fees minus the remaining "Total costis a 20-vear estimate |2001-2042) that includes the discounted construction cost plus professional fees minus the remaining

capital value at the end of the analysis peried. capital value at the end of the analysis period.



Table 1. Crash Rate Summary — West Tischer Road Intersection

e——————— R R gy e

Traffic Control T“'”:E““:S‘”F’ [ra—r— ' ' 0.00
ra

Total Crashes * 0 State Average * 0.27 0.43 1.14

Total Entering Volume ? 0.57 0.64 6.40

K/A Crashes 0

1:Crash data obtained from MnCMATZ and defailed crash rarratives.

2:- AADT obsalined from MnDOTs Traffic Mapping Application.

3:-Spverity rate factors: S for Fatal {Type K} crashes, 4 for Type &, 3 for Type B, 2 for Type £, and 1 for PDO crashes.
4:MnDOTs 2015 Green Sheets were used to determine state average rates.

5- A confidence level of 99'% was asswmed for critical crash rate and 50% assumed for critical severity and KS& rates.,

Table 2. Signal Warrant Analysis Snmmary

Warrant 1 - Eight-Hour 'Warrant 2 - Four-Hour
Vehicular Volumes Vehicular Volumes

1A 1B I1C Met? Hours

Existing 2021 0 0 0 Mo 0 Mo 0 No 0 2 No
Foreast 2042 0% o 0 o No 0 Mo o No 0 4 No
Foreast 2042 100% 1] 3 1] No 2 Mo 1] No 0 5 No




Table 3. Safety Analysis Summary (Year 2042 Estimate)

ALTO ALT1
(Mo Build) [WE RTL)"
Estimated
Craih Rate
0.00 0.0
[Crashes /MEV)
i =
njury Crashes 0.0% 0.0%
[Percent of Total Crashes)
2042 Estimated Crash Cost &0 &0
(2021 Dollars)

! Estimated using Crash Modifiation Factor (CMF) from the CMF Clearinghouse

Table 6. Construction Cost Estimate Swmmary

Construction Cost Estimate

s
(2021 Dollars) Commen

Alternative

Altermative 1
Intersection Improvements

500,000 Construct 5B and WE left-turn lanes

Table 7. 20-Year (2021-2041) Benefit/Cost Analysis Summary for 020 Build Velumes

Altemnative 1

Intersection Improvements

Total Traffic Operation Benefit | 5 (37,781)
Total 5afety Benefit 5 -
Total Cost’ 4 344 527
Benefit to Cost Ratio -0.1

'"Total costis a 20-year estimate (2021-2042) that includes the
discounted construction cost plus professional fees minus the
remaining capital value atthe end of the analysis period.

Table 5. Operations Analysis Summary

AM Peak Hour PM Peak Hour
Alternative Scenario
LOS' Delay (s)* Los' Delay (s)*
Existing Year 2021 AJA 22 /49 A A 20/ 56
Forecast Year 2032 0% Build AJA 24 /47 AJA 21/ 60
Forecast Year 2032 50% Build AJA 25 /48 AJA 24 /173
Alt 0: No Build Forecast Year 2032 1006 Build AJA 27 /54 AJA 28/ 70
Forecast Year 2042 0% Build AJA 26 [ 4.6 A A 2.2 /57
Forecast Year 2042 50% Build AJA 26 /5.3 A A 27 [ 81
Forecast Year 2042 100% Build AJA 28 /513 AJA 35 /05
Existing Year 2021 A A 23/ 49 A S A 21/ 6.4
Forecast Year 2032 0% Build ASA 24 [/ 4.6 ASA 21/ 67
Forecast Year 2032 50% Build ASA 24 /49 ASA 24 /73
Alt 1: Thru/St
- rw‘f;’i 12” W/ [Crorecast ear 2032 100%Build__| A/ A| 26 /51 | A/ A| 28/ 77
provemer Forecast Year 2042 0% Build AfAl 26/47 |lasal 2367
Forecast Year 2042 50% Build A S A 25 /5.3 A S A 27 ) &7
Forecast Year 2042 100% Build AJA 27 /56 AJA 0/ 717
" Owverall Intersection LOS / Worst Approach LOS
? Overall Intersection Delay / Worst Approach Delay
Table 8, 20-Year (2021-2042) Benefit'Cost Analysis Swmmary for 10096 Build Velumes
Alternative 1
Intersection Improvements
Total Traffic Operation Benefit | 5 127,647
Total Safety Benefit 5 -
Total Cost® 5 344 527
Benefit to Cost Ratio 0.4
'"Total costis a 20-yearestimate (2021-2042) that includes the
discounted construction cost plus professional fees minus the A-8

remaining capital value atthe end of the analysis period.




