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City of
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REPORT TO CITY COUNCIL

Report Prepared by: Nancy Malecha

Date: February 5, 2019
Subject:  Highway 371/County Road 29 Intersection Update

Report: At the November 14, 2018 City Council Meeting, the Council heard
from concerned citizens regarding safety concerns at the Highway 371/County
Road 29 intersection. The Council requested that MnDOT look into this issue
further and report back. Attached is the updated Intersection Evaluation Report
from MnDOT. Ken Hansen from MnDOT will be present at the Council Meeting
to review and discuss this with the Council.

Council Action Requested: Council discussion with MnDOT representatives
regarding the Highway 371/County Road 29 Intersection Evaluation Report.
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Location

The junction of Minnesota Trunk Highway (TH) 371 at Crow Wing County State Aid Highway (CSAH)
29/Wilderness Road is located in the City of Pequot Lakes, MN. The roadway is a four-lane expressway with an
Average Annual Daily Traffic (AADT) of 10,700 and a Heavy Commercial Average Annual Daily Traffic (HCAAT) of
660. The speed limit on TH 371 at this intersection is 65 miles per hour and the speed limit on CSAH 29 and
Wilderness Road is statutory 55 miles per hour. Prior to 2016-2017, TH 371 was a conventional two-lane two-
way roadway.

Existing Conditions

The intersection of TH 371of CSAH 29/Wilderness Road was reconstructed with SP 1810-92 which expanded the
roadway to the current four-lane expressway. This project was a Design-Build project with the construction done
by Mathiowetz Construction Company and the highway design by WSB & Associates.

TH 371 is on a curve at CSAH 29/Wilderness due to the presence of West Twin Lake, Lake Edna, Lower Cullen
Lake, and a wetland area in the southeast quadrant of the intersection (see Figure 1). During preliminary design,
there was discussion to remove/smooth out part of this curve by constructing the new TH 371 alignment over
the wetland area. The wetland impact was found to be too great and ultimately the roadway was to remain and
expand on the previous alignment.

Figure 1: TH 371 alignment at CSAH 29/Wilderness Rd
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To accommodate the additional lanes on TH 371, the Paul Bunyan Trail needed to be relocated further to the
east. A pedestrian bridge needed to be built for this relocation rather than an at-grade trail to mitigate impacts
to the wetland.

Standard rural intersection highway lighting was added to SP 1810-92 to replace aging wood pole mounted
lighting previously installed.

Figure 2 shows the design plan overlaying the satellite overhead view. The intersection is more clearly shown in
an excerpt from the Release for Construction (RFC) in the Appendix.

Figure 2: Design plan overlay of the intersection of TH 371 at CSAH 29/Wilderness Rd

Crash Analysis

TH 371 at CSAH 29/Wilderness Rd was reconstructed in 2016. The geometry at the intersection was changed
significantly so that crash data prior to 2016 is not representative to the intersection’s current state. Crash data
during the construction year of 2016 is also is not representative of the intersection’s final geometry. For this
crash analysis, the period between January 2017 and September 2018 was used.
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Note, three, five, and ten years of crash data is used to form a statistical analysis. A three year study is typically
used as a minimum for reliable data. This study uses 1.75 years of data which shows trends in the crash data
however may skew the crash rate higher or lower than it may actually be.

Between January 2017 and September 2018, there have been seven total crashes at the intersection but only
two that could be directly attributed to the intersection. The other five included run off the road crashes more
related to the curve on TH 371 as well as a deer-vehicle crash. Neither of these 2 intersection related crashes
resulted in a fatal or in-capacitating/serious injuries. A breakdown of the individual crashes is shown in the
Appendix.

The total crash rate of this intersection is 0.27 crashes per million entering vehicles (MEV) which is slightly above
the statewide average of 0.26 crashes per MEV. However this intersection is significantly below the critical crash
rate of 0.81 crashes per MEV, which means that this intersection is operating within the expected range.

Proactive Risk Assessment

MnDOT has created a Proactive Risk Assessment for intersections and highway segments that are more “at-risk”
for severe crashes that do not exceed the critical crash rate as a means of prioritizing safety improvement
projects. A set of risk factors were identified based on common factors present at locations with fatal and
serious injury crashes.

Risk factors (also called stars in the District and County Road Safety Plans) for rural four-lane expressway
intersections include 1) skew of 10 degrees or more, 2) on/near a horizontal or vertical curve, 3) adjacent
development, 4) previous stop sign on the minor approach is greater than 5 miles, 5) volume cross product
(multiplication of the major and minor approach average entering ADT) is greater than 6M, 6) severe right angle
density (fatal and incapacitating injury crashes per intersection per year) is greater than 0.022, 7) presence of a
railroad crossing on the minor road.?
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Figure 3: Severe Crash Densities for Rural Intersections — Statewide CRSP Data’
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Figure 3 shows the relationship between the number of stars/risk factors and the severe crash density and
severe right angle crash density. Intersection locations are considered for safety treatment when the star/risk
factors are 4 star or greater.

Risk Factor Intersection Characteristics | Meets Criteria
Skew of 10 Degrees No No
On/Near Curve Yes Yes
Adjacent Development No No
Distance from Previous Stop Rk il Yes
7.5mi 2.6mi
Volume Cross Product 8,827,500 Yes
Severe Right Angle Density 0.000 No
Railroad presence No No

Table 1: Proactive Risk Factors present at TH 371 at CSAH 29/Wilderness Rd.

As shown in Table 1, the intersection of TH 371 at CSAH 29/Wilderness Road exhibits 3 stars/risk factors.

Sight Distance

One of the common concerns brought forward from citizens was sight restriction at the intersection. The most
common concern was regarding westbound (WB) Wilderness Rd looking to the south and the sight restriction
with the Paul Bunyan Trail pedestrian bridge (Figure 4).

Figure 4: WB Wilderness Rd looking to the south
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TH 371 Stopping Sight Distance

Stopping Sight Distance (SSD) is used for vehicles on TH 371 approaching the intersection with CSAH
29/Wilderness Rd. SSD is the distance traveled by a vehicle in the time it takes for a driver to perceive a conflict
and for that vehicle to come to a stop under breaking.

Figure 5 shows the required stopping sight distance for a 65mph roadway (TH 371).

U.S. Customary
Design P!erccp?mn Braking | Stopping sight distance
speed /reaction | 4 tance -
(mph) distance @) Calculated Design
™ (ft) (ft)
30 1103 86.4 196.7 200
35 128.6 117.6 246.2 250
40 147.0 153.6 300.6 305
45 1644 194.6 3598 360
50 1838 240.0 4238 425
55 2021 2003 492 4 405
60 2205 3455 566.0 T
65 2389 405.5 644.4 645
70 257.3 4703 7276 R
75 275.6 5309 815.5 820

Figure 5: Stopping Sight Distance on Level Terrain?

CSAH 29/Wilderness Rd. Decision Sight Distance

MnDOT’s Road Design Manual contains Cases® regarding necessary sight distances a vehicle on the minor
approach requires to make the decision to enter the intersection and perform a movement. Case IllA refers to a
vehicle crossing TH 371 from a stop, Case IIIB refers to a vehicle that is making a left turn from CSAH
29/Wilderness Rd onto TH 371 from a stop. Figure 6 shows the intersection of TH 371 at CSAH 29/Wilderness Rd
with the widths of TH 371 used in the sight distance calculations.
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Figure 6: TH 371 Roadway Widths (W)
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Sight distance is calculated using the following formula.
d = (velocity)(time) = 1.47V(J + t,)

Where:

d = minimum sight distance along the major highway from the intersection (ft)

V = design speed on major highway {mph). Posted speed limit is 65mph

J = perception-reaction time (sec). MnDOT uses 2.0sec

t, = time (sec) required to traverse distance S to clear the major highway pavement

S =D+W+L

D = distance from the near edge of the pavement to the front of the stopped vehicle (ft) MnDOT
uses 10ft

W = width of the pavement along the path of the crossing vehicle (ft). See Figure 6.

L = Overall length of the vehicle (ft). MnDOT uses 30ft for passenger vehicle, 30ft for single unit
truck, and 69ft for a WB-62 semi-truck

a
§ =3 (ta)* + vo(ta) + Do

a = acceleration of the vehicle from stop. Assumed at 3.8 (ft/sec?)*
v, = initial velocity of the vehicle. Since vehicle is at rest, 0 (mph)
Dy = initial distance at stop bar is considered O (ft)

TH 371 at CSAH 29 Intersection Evaluation 10



Case llIA — Crossing maneuver, Enabling a Stopping Vehicle to Cross a Major Highway

S=D0+%W+L

—

— MAJOR HIGHwAY

—
Vg —=

A —
{—e

Figure 7: Sight Distance Diagram for Case llIA
W = Full Pavement width = 106ft

S = D+W+L = 10ft+106ft+30ft = 146ft

a 3.8
§ =2 (ta)* + vo(ta) + Do = = (ta)” + 0tq + 0 = 146ft

, 2
ty= [55(146) = 8.77sec

d=147V(J +t,) = 1.47(65)(2.0 + 8.77) = 1029.1ft



Case IlIB — Turning Left onto a Major Highway, Enabling a Stopped Vehicle to Make a Left-Turn
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Figure 8: Sight Distance Diagram for Case /1IB

o Sight Distance for NB 371, d,
W = Pavement width from outside edge of shoulder to NB TH 371 left turn lane buffer = 35ft

S = D+W+L = 10ft+35ft+30ft = 75ft

a 3.8
S= E(t“)z + vo(tg) + Do = 7(ta)2 + 0ty +0 = 75ft

, 2
ty = 3_8(75) = 6.28sec

d; = 147V(J +t,) = 1.47(65)(2.0 + 6.28) = 791.2ft

¢ Sight Distance for SB 371, d,
W = Pavement width from outside edge of shoulder to SB TH 371 centerline between inside and
outside through lanes = 83ft

S = D+W+L = 10ft+83ft+30ft = 123ft

a._ 38
§ =2 (ta)” +vo(ta) + Do = —-(ta)* + 0tg + 0 = 123t

’ 2
t, = ﬁ(IZB) = 8.05sec

d, = 147V +t,) = 1.47(65)(2.0 + 8.05) = 960.3ft



Sight Distance Measurements

Sight distance was measured using a 12 inch diameter paddle 4 foot tall. The vehicle used to take was a 2016

Chevrolet Equinox with an eye height of 4.25 feet to account for the prevalence of SUV and pickup trucks in the
area.

Measured sight distances are shown alongside the minimum calculated sight distance for TH 371 in Table 2 and
both CSAH 29 and Wilderness Rd in Table 3.

NB TH 371 SBTH 371
Minimum | Measured Minimum | Measured
SSD (ft) 645 800 645 1500
Table 2: Minimum SSD and field measured SSD
Wilderness Rd (WB) CSAH 29 (EB)
Minimum | Measured Minimum | Measured
d (ft) 1029.1 1050 1029.1 1075
di (ft) 791.2 800 791.2 1500
d2 (ft) 960.3 1050 960.3 1075

Table 3: Minimum calculated decision sight distance and field measured decision sight distance
The intersection of TH 371 at CSAH 29/Wilderness road meets SSD and decision sight distance.

The Paul Bunyan pedestrian bridge does create a blind spot for both NB TH 371 drivers and WB Wilderness Road
drivers in two locations. The blind spot occurs when NB TH 371 vehicles are 500-570ft from the intersection and
660-760ft from the intersection. At the posted speed limit, these blind spots equate to 1.05 sec and 0.73 sec
respectively. Both are shorter duration than the perception-reaction time of 2.0 seconds.

Gap Analysis

The sight restriction from CSAH 29/Wilderness Rd. was measured by the time period (gap) between seeing an
approaching vehicle and that vehicle entering the intersection. Drivers select an acceptable gap in which to cross
the roadway. Research shows the 50" percentile gap selection (gap at which 50 percent of drivers will accept
and enter the intersection) is 6.5 seconds and 85™ percentile gap selection is 8.25 seconds?.

Gap data was collected from TH 371 at CSAH 29/Wilderness Rd in four different locations (see Figure 9). The
referenced locations in the figure correspond with the Gap Collection Locations shown in Table 3. The minimum
observed gap (8.19 seconds) and smallest average observed gap (10.02 seconds) occurred for eastbound CSAH
29 looking to the north for southbound TH 371 vehicles (Location 1). Location 3, westbound Wilderness Rd
looking to the south for northbound TH 371 vehicles, was the location of most concern which had a minimum
observed gap of 9.60 seconds and an average observed gap of 11.18 seconds.
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Note that the gap at Location 3 was taken from the first sight of an approaching vehicle to the intersection. The

pedestrian bridge did block the view of an approaching vehicle as noted in the Sight Distance section of this

report.

POLE MOUNTED SERVICE CA3INET TYPE B
1207240 VOLT (WETERED: CROW ®[NG POSER

FEED POINT 1806 /f
FA&1 2" RSC & 3-1/C ™2 FAUM SERVICE CAR1MET
TD NEY POLE NONUNTED TRANSFORWER.

Figure 9: Plan Sheet with Gap Collection Locations

Gap (seconds)

Gap Collection Standard
Location Description Min Max | Average | Deviation
1 | EB CSAH 29 looking North for SB TH 371 8.19 | 12.20 10.02 0.92
1 | EB CSAH 29 looking South for NB TH 371 13.00 | 16.97 15.20 1.01
EB CSAH 29 looking South from median for
2 | NBTH 371 10.37 | 12.07 11.25 0.67
WB Wilderness looking South for NB TH
31371 9.60 | 12.54 11.18 0.87
WB Wilderness looking North for SB TH
31371 12.66 | 15.47 13.73 0.98
WB Wilderness looking North from
4 | Median for SB TH 371 12.92 | 14.64 13.73 0.66

Table 3: Measured Gaps in Traffic

TH 371 at CSAH 29 Intersection Evaluation
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Pedestrians

Pedestrians were considered in the pre-design process for SP 1810-92. MnDOT’s Traffic Engineering Manual
(TEM) gives guidance and recommendations to pedestrian facility treatments (shown in the Appendix).

» The Unsignalized Marked Crosswalk Installation Flowchart shows “No Action” required due to low
pedestrian volumes at this intersection.

e Table 13-1 Pedestrian Facility Treatments show Treatment “D. Do not install marked crosswalk” based
on TH 371 roadway configuration, volume, and design speed.

The rural expressway nature of the intersection, the super-elevation (banking necessary for vehicles to drive the
curve at the design speed), and the very low volume of pedestrians weighed into the decision not to include
pedestrian ramps at the intersection. This decision was validated during the volumetric data collection period, as
only one pedestrian was observed.

The roadway features a small median of six feet from front of curb to front of curb due to geometric constraints.
While not designed originally for pedestrians, the median does meet the minimum acceptable median width to
provide pedestrian refuge.

Speed Limit

The section of TH 371 between Nisswa and Jenkins was set to a 65 miles per hour speed limit following
completion of SP 1810-92 based on MN Statue 169.14 Subd. 2. (2) for non-interstate expressways.

A speed study will be conducted on TH 371 to verify 65 miles per hour is the appropriate speed limit.

Analysis of Alternatives

Traffic Signal

A traffic signal warrant analysis was conducted and shown in the Appendix. The analysis concluded that a signal
system is not warranted due to the low volumes on CSAH 29 and Wilderness Road.

Further analysis of the roadway geometry suggests this location is a poor location for a traffic signal. The
intersection is on a curve in super-elevation on TH 371. Stopped traffic on TH 371, due to a signal, would not be
expected nor have good visibility which would lead to high speed rear end crashes and an increase in fatal
and/or serious injuries.

Roundabout

Roundabouts can be used where volumes meet all-way STOP or signal warrants however work best when the
entering roadways have similar volumes. Since CSAH 29 and Wilderness Road have much lower volumes than TH
371, a roundabout would cause significant delay to the intersection.
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Similar to the concern for a traffic signal, the slow moving or even stopped traffic on TH 371 due to a
roundabout would lead to high speed rear end crashes.

Reduced Conflict intersection (RCI)

There are currently no warrants available for the analysis of RCl intersections. To date RCl intersections have
been installed at location were safety has been a concern especially where cross street traffic has difficulty
entering or crossing the major roadway.

RCls can allow left turning traffic from the major road however if the mainline left turning traffic is low, the
median can be closed entirely. Left turning vehicles without a median opening would use the turnaround areas.
This configuration is being planned for TH 169 at Mille Lacs CSAH 12 and 13.

MnDOT is using RCls as a corridor approach to safety on TH 371. Currently RCIs have been installed on TH 371 at
both north and south Patriot Ave intersections in Pequot Lakes. RCls are currently planned for installation on TH
371 at Crow Wing CSAH 125 (Gull Dam Rd) and 126 (Green Gables Rd). RCI would be a good safety strategy for
this intersection.

Two-way Stop Controlled

Two-way Stop Controlled is the intersection of TH 371 at CSAH 29/Wilderness Rd’s current configuration. The
current crash rate is below the critical rate. There has not been a fatal or incapacitating/serious injury crash at
this intersection.

Recommendations

Short Term (present — 5yrs)

Continue to operate as a Two-way Stop Controlled intersection. Crashes will be monitored; if the crash rate
reaches the critical crash rate, a long term safety improvement can be implemented in an accelerated manner.

Pedestrian ramps and a cut through of the existing six foot median could be planned.
A speed study will been conducted on TH 371 between Nisswa and Pequot Lakes.
Mid/Long Term (5-20yrs)

Convert the intersection to a RCI. Since this intersection was reconstructed in 2016, a project likely wont be
planned until the pavement needs rehabilitation which could be in 20 years.

If safety needs require immediate action/treatment, the median can be closed completely and turn arounds can
utilize Lower Cullen Rd (2600ft south) and Olson Rd (6100ft north) with added signing.
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Future planned RCI would identify if the median left turns from TH 371 should be closed or open based on traffic
volumes. Turn arounds are typically planned for roughly 800-1000ft from the intersection — MnDOT Design and
Geometrics will determine the exact location during preliminary design.

TH 371 at CSAH 29 Intersection Evaluation 17
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Intersection Safety Screening

intersection: TH 371 at Crow Wing CSAH 29/Wilderness Rd

4

.*"é"’
%ﬁwﬂ'

Crash Data, Jan 2017- Sept 2018.

Crashes by Crash Seweriby Intersection Characteristics

Fatal ] Entering Volume 11,525
Incapacitating Injury 0 Traffic Control Thru / stop
Non-incapacitating Injury 0 Environment Rural
Possible Injury 1 Speed Limit 65 mph
Property Damage i
Total Crashes 2
Annual crash cost = $51,771

Statewide Comparison Rural Tkru / Stop
Chserved 0.27 Observed 0.00
Statewide Average 0.26 Statewide Average 106
Critical Rate 081 Critical Rate 12.72
Critical index 0.33 Critical Index 0.00

The observed crash rate Is the number of croshes per million entering vehicles (MEV). The eritical
rate is a statistical comparisen based on similar intersections statewide. An observed crash rate
greater than the critico! rate indicates that the intersection operates gutside the expected, norma!
range. The critical index reports the magnitude of this difference.

The abserved total crash rate for this period is 0.27 per MEV; this is 677 below the criticol rote.
Based on simifar statewide intersections, an additional 4 crashes over the three years vould
indicate this intersection operaters sutside the normal renge.

The chserved fata) and serious injury crash rate for this period is 0.00 per 160 MEV, this is 200%
belovs the critical rar2. The intersection agerates within the normal range.

Develeped by MnDOT Cffice of Traffic, Safety Technology. May 2014



Crash Data from January 2017 to September 2018

tocalID |[Month |Day Year DayWk [Time [Severity |piagram Contributing Factor
Property Damage Failure to Yield Right
17800318 2 10 2017}Friday 8:34|Only M§ht Angle of Way
Possible Injury  |Sideswipe - Fallure to Yield Right
18801003] 6 10]  2018|sunday 14:47|Crash (C€) IOppogg of Way

Crashes in Proximity of the Intersection from January 2017 to September 2018*

tocaliD |Month |Day Year Daywk |Time [severity Diagram Contributing Factor
|Property Damage N

17802354 2017|Thursday 10:51|Only Run off Rcad _ |Medical Emergency
|Property Damage Taoo Fast for

17802423 29 2017|Friday 10:51]Only Run off Road  |Conditions
Property Damage

18800367, 3 S 2018]Monday 15:53|Only Run off Read  |Snowy Road
Property Damage

18006578 5 5 2018|Saturday 1:41{Only Other Struck Deer
Possible Injury

18801759 o 18 2018|Tuesday 16:32|Crash (C) Run off Road  |Medical Emergency

*Crashes not attributed to the intersection

TH 371 at CSAH 29 Intersection Evaluation
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Signal Warrant Analysis

LOCATION: TH371 &CR 29
COUNTY: Crow Wing
REF. POINT: Speed Approach Description Lanes

DATE: 10/18/2018 65 Major App1: TH 371 NB 2
65 Major App3: TH 371 SB 2
OPERATOR: Ken Hansen 55 Minor App2: Wilderness Rd 1
5 Minor App4: CR 29 1
0.70 FACTOR USED? YES
POPULATION < 10,000? No -
EXISTING SIGNAL ? No  v|
THRESHOLDS 1A/1B:
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 1]
1:00 - 2:00 0
2:00 - 3:00 0
3:00 - 4:00 1]
4:00 - 5:00 0
5:00 - 6:00 0
6:00 - 7:00 280 144 424 Y/- 10 -/- 13 - /- -/-
7:00 - 8:00 456 276 732 Y1Y 14 - | 32 -1- -7-
8:00 - 9:00 408 318 726 Y.TY 23 -/- 23 -/ - -/-
9:00 - 10:00 412 298 710 YIY 10 -/- 20 -/ - -/-
10:00-11:00| 503 733 YTY 14 e 14 -7- e
11:00 - 12:00 427 266 693 YIY 13 -/- 17 -/- -/-
12:00 - 13:00
13:00 - 14:00 380 504 884 YIY 10 -/- 23 -/ - -f-
14:00 - 15:00 401 477 878 YIY 5 -/- 29 -1- -/-
15:00 - 16:00 455 564 1019 YIY 4 -/- 20 -/- -/-
16:00 - 17:00 397 570 967 Y.IX 9 -/- 39 -/- -/-
17:00 - 18:00 360 606 966 YIY 11 -/- 39 -/- -/-
18:00 - 19:00 0
19:00 - 20:00 0
20:00 - 21:00 0
21:00 - 22:00 [1]
22:00 - 23:00 0
23:00 - 24:00 0
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 8 Not satisfied

TH 371 at CSAH 29 Intersection Evaluation



Unsignalized Marked Crosswalk Installation Flowchart

Traffic Engineering Manual Chapter 13

Go to Tadile 1

15 the pecestrian volume S 5 the pesestrisn volume
pester or equal to 20 --“" ~ grester orequaito 20 .

m-.:: o bot] | -,-:‘-in- ‘o cimer peopie/hour with s
neasty™

v ;
I B S

- == J- = ' “*
fes3 than 300" sway™ genenators e, transit stopl®

=) = =

1 Urban, suburban, and rural locations may vary in this casmsification. Urban may want to Lse locations that have higher valumes than the surrounding crossings. Rural locations may want to mark locations
that have regular pedestrian crossings but may never meet the 20 pedestrians/hour minimum.

ZA ble walking di 5660 in frural ications, urban marked crossings should never be doser than 150",

3 See the “Additional Treatment Considerations’ section for more information.

November 2014 UNSIGNALIZED MARKED CROSSWALK INSTALLATION FLOWCHART F'G,‘USE




Pedestrian Facility Treatment

Trafhc Engineering Manual Chapter 13
Table 13-1 Pedestrian Facility Treatments
Lo R Vehicle ADT 5 9000 Vehicle ADT > 9000 - 12,000 Vehicle ADT > 12,000 - 15,000 Vehicle ADT > 15,000
- £30mph | 35mph | 40mph | 245 530 mph | 35 mph | 30 mph 530 mph | 35 mph | 40 mph | 245 mph | $30 mph | 35 mph | 40 mph | 245 mph
2 lanes (with or without a rased
median) A A [ [} A A B ) A A c [ A ] < )
3 lanes with raisec median A A c D A ] [3 D A [ c [ [ c (5 ']
3 lanes without raised median A [ g D a [] [ D B [ c [ [ c < [}
(Multiane (4 or more lanes) with
; : A 8 4 [ & £ < [
Multiane (4 or more lanes)
without raizec mecian’ A c c D ] C c D c c c D < c (] D
5 Descript

A Consider merked crosswalk and signs

Guidance: Consicer installing marked crosswalk with advance warning signs (W11-2): use 51-1 signs for schooi crossings. Consicer in-roadway (R1-6) or overhead (R1-9b) signs
B. Consider marked crasswalk with enhanced signs (R1-6 or R1-9b) and/or geometric improvements

Guidance: Consider installing treatment options from Type A treatments. Add curd extensions or mecian refuge slancs.

€ Consider marked with signs, P ming devices"
- Consider inszallin raized median refuse land f one iz noe oresent nzidler inataline marked crosswalk 3nd 3ppropriate cressing signs along with 3 pedestrian activated
D. Do not install marked crosswalk.
Guidance: Consicer pedestrian hybrid beacon. pedesirian traffic signal. or grade separated crossing.
Specific Notes:

1. Advanced stop lines and signing [R1-55 or ¢] showuid be usec whenever possible i¥ a muitipie threat crash issue iz present. Overhead signing. RRFS: or other overheac treatments should be usec to mitigate
muitipie threat crash risks.

2. Do not install 2 markec cosswalk where there are 3 or more through lanes per direction. Conzider 2 pecesinan hybrid beacon. pedestrian traffic signal. or grace separated crossing.
3. Traffic calming measures should be considered o reduce speed

4 ¥ 2 median cannot be or is not currently instalied go to Treatment Type D

5. Mirimum acceptable mecian width to provide a refuge is 6 feet.

General Notes;

1. Adding crosswaiks alone will not make crossings safer, result in more vehicies stopping for pecesirians, nor will they necessarily create 3 faise serse of security.

2. Crozswalks have not been prover to create a false sense of security - research shows that pegiestrians 3can the road mare st marked crosswalks.

3. Whether 3 crosswalk is marked or not, additional crossing should be i See the "Additiona! Tr Corai hons” section

4. See MUTCD Section 3B.18 for additional guicance on using this table.

5. Lanes are total croa: section

13-17
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