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Part A - Background

What’s wrong with these pictures?
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Specified Levels of Retroreflectivity

GOT 

THAT?

Which meet retroflectivity requirements?



Frequently Asked Questions about Sign Maintenance

Retroreflective Sheeting Designations



Comparison of Reflective Sheeting Material

Life Cycle Costs & Initial Retroreflectivity Degradation Curves

Note: Use this with caution, it represents a best guess. Research 
is underway to develop more reliable information about how 
retroreflectivity degrades overtime.



Retroreflectivity Compliance Dates



Consequences for Non-Compliance



Part B – Maintenance Methods

What’s wrong with this picture?



Maintenance Methods

ManagementM

Assessment

Combination or 
Other Methods

How Do I 

Decide?



Assessment Methods (1/2)

1. Visual Nighttime Assessment

Calibration Signs Procedure

Comparison Panels Procedure

Consistent Parameters Procedure



Assessment Methods (2/2)

2. Measured Sign Retroreflectivity



Management Methods

1. Expected Sign Life

2. Blanket Replacement

3. Control Signs



What Method is Best for Your Agency? (1/2)

Assessment Methods 

Management Methods



So which Method is Best?

What Method is Best for Your Agency? (2/2)

Make a decision, move forward, evaluate, and make changes if you have to.



What’s wrong with this picture?

Part C – Financial Budgeting



Financial Budgeting



Financial Budgeting – Townships (1/3)

30 miles x 6 signs/mile = $27,000x $150/sign
100% of signs = $5,400

75% of signs = $4,050



Financial Budgeting – Townships (2/3)



Financial Budgeting – Townships (3/3)



Financial Budgeting – Cities under 5,000 Population (1/3)

50 miles x = $325,000
100% of signs = $65,000

75% of signs = $49,000

25 signs/mile x $200/sign

6 signs/mile x $250/signS t P a u l
Fo re s t L a ke



Financial Budgeting – Cities under 5,000 Population (2/3)



Financial Budgeting – Cities under 5,000 Population (3/3)



Financial Budgeting – Cities over 5,000 Population (1/3)

200 miles x = $1,300,000
100% of signs = $260,000

75% of signs = $195,000

25 signs/mile x $200/sign

6 signs/mile x $250/signS t P a u l
Fo re s t L a ke



Financial Budgeting – Cities over 5,000 Population (2/3)



Financial Budgeting – Cities over 5,000 Population (3/3)



Financial Budgeting – Counties (1/3)

500 miles x 20 signs/mile = $2,000,000x $200/sign
100% of signs = $400,000

75% of signs = $300,000



Financial Budgeting – Counties (2/3)



Financial Budgeting – Counties (3/3)



Financial Budgeting – Summary



What’s wrong with this picture?

Part D – Policy Development



Policy Development



Example Policy Outline – Sign Maintenance



Model Sign Maintenance Policy

The following pages provide examples of a snow plowing policy, signing 

policy for the City of Eagan and a signing policy for a rural county.  

Additional examples can be found in the appendix.



Example Policy Outline – Snow Plowing

Example Snowplow Policy Outline



Example Signing Policy – City of Eagan, MN



Example Signing Policy – Rural County



Case Study #1: Monnens vs. City of Orono (1/3)



Case Study #1: Monnens vs. City of Orono (2/3)



Case Study #1: Monnens vs. City of Orono (3/3)



Part E – Implementation

What’s wrong with this picture?



Process Chart – Implementation



Sign Inventory



Sign Inventory – Pencil & Paper



Sign Inventory – Software



Engineering Study Process (1/2)

The MUTCD defines an Engineering Study as:

The MUTCD also defines the requirements for individuals that are 

assigned the task of conducting the Engineering Study as:

These definitions clearly indicate:



Engineering Study Process (2/2)

Understand Basic MNMUTCD Guidance:

Understand:

Decide/Document: 



Engineering Study / MNMUTCD Guidance (1/3)

STANDARD

SHALL
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Engineering Study / MNMUTCD Guidance (2/3)



Engineering Study / MNMUTCD Guidance (3/3)



Engineering Study / System Consideration Example - Rural Curves
(1/2)



Engineering Study / System Consideration Example - Rural Curves
(2/2)



Engineering Study / System Consideration Example - Urban & Rural
Low Volume



ROADSIDE SIGN

ROADSIDE SIGN

RURAL DISTRICT

BUSINESS OR
RESIDENTIAL DISTRICT

Not less than
3.7 m (12')

N
o

t
le

s
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n

2
.2

m
(7

ft
)

WARNING SIGN

SIGN ON NOSE
OF MEDIAN

WITH ADVISORY
SPEED PLATE
RURAL DISTRICT

N
o

t
le

s
s

ROADSIDE SIGN

ROADSIDE ASSEMBLY

RURAL DISTRICT

RURAL DISTRICT

PAVED SHOULDER

Not less than
3.7m (12')

Not less than
3.7m (12')

Not less than
3.7m (12’)

Not less than
1.9m (6 ft)

2 5

50

SP EED

L I M I T
Not
less
than
0.7m
(2 ft)

N
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)
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(5
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)

MNMUTCD Guidance (1/3)



MNMUTCD Guidance (2/3)

ACUTE ANGLE INTERSECTION

MINOR CROSSROAD URBAN INTERSECTION

CHANNELIZED INTERSECTION

Minimum
1.8m (6 ft) to
3.7m (12 ft)

Minimum
1.8m (6 ft) to
3.7m (12 ft)

Minimum
1.8m (6 ft) to
3.7m (12 ft)

0.7m (2 ft) Minimum

SIDEWALK

MINOR

ROAD

MAJOR

ROAD

Y I E LD

MARKED OR

UNMARKED

CROSSWALK

0.7m (2 ft) Minimum

1.3m (4 ft) Minimum

DIVISIONAL ISLAND WIDE THROAT INTERSECTION

Minimum
1.8m (6 ft) to
3.7m (12 ft)

Minimum
1.8m (6 ft) to
3.7m (12 ft)

0.7m (2 ft) Minimum

16m (50 ft) Maximum



MNMUTCD Guidance (3/3)



Regulatory Sign Usage (1/3)

Sign
Number

Sign
Picture

Sign
Colors Metric

(millimeters)
English
(inches)

Sign Size Use Manual
Section

R1-1 2B.4,5,6,7
5B.2
8B.8
9B.3
10C.4

White on
Red

450 x 450
600 x 600
750 x 750
900 x 900

1200 x 1200

18 x 18
24 x 24
30 x 30
36 x 36
48 x 48

B
M

CR
E
O

R1-2

R1-2a

2B.8,9,10
5B.2
8B.8
9B.3
10C.4

White on
Red

Black on
White

450
750
900
1200
1500

18
30
36
48
60

B
M

CR
E
F

Y I E LD

R1-3 2B.4White on
Red

300 x 150
600 x 300

600 x 450
900 x 750
1200 x 900

12 x 6
24 x 12

24 x 18
36 x 30
48 x 36

CR
E

CR

4 WAY-

R1-4

R1-6b

2B.4

2B.12
7B.9

White on
Red

Black on
White and

Fluorescent
Yellow-Green

450 x 150

300 x 900
300 x 1120

18 x 6

12 x 36
(post mounted)

12 x 44
(w/mounting

flange)

CR

CR

ALL WAY

R2-1 2B.11
5B.3
7B.11

Black on
White

600 x 750
900 x 1200

1200 x 1500

24 x 30
36 x 48
48 x 60

CR
E
F

50

SP E ED

L I M I T

R1-X1

R1-X2

2B.45
2B.56

2B.4.1

Black on
White

Black on
White

600 x 750

600 x 450
750 x 600

24 x 30

24 x 18
30 x 12
30 x 24
36 x 18

CR

CR
CR
E
E

FO R

I N

STO P

P ED ESTR IAN

CROSSWALK

STAT E

S T O P

F O R

W I T H I N

C R O S SWAL K

LAW

C RO S S T RA F F I C

D O E S N O T S T O P



Part 2B - Regulatory Signs

Regulatory Sign Usage (2/3)

M ED IAN
O F F
K E E P

WAY
O N E

R I G H T

KE EPSTATE
LAW

FO R

W I T H I N
CROSSWALK

STOP

Let’s determine which Regulatory signs are in fact required.



Regulatory Sign Usage (3/3)



Warning Sign Usage (1/4)

Sign
Number

Sign
Picture

Sign
Colors Metric

(millimeters)
English
(inches)

Sign Size Use Manual
Section

W9-2
(R or L)

W10-1

W10-1a

W10-2
(R or L)

W10-3
(R or L)

2C.33

5F.3
6F.46
8B.4
9B.18
10C.15

8B.5
10C.10

5F.3
8B.4
10C.15

5F.3
8B.4
10C.15

Black on
Yellow

Black on
Yellow

Black on
Yellow

Black on
Yellow

Black on
Yellow

750 x 750
900 x 900

1200 x 1200

450 x 450
600 x 600
750 x 750
900 x 900

1200 x 1200

600 x 300

450 x 450
600 x 600
750 x 750
900 x 900

1200 x 1200

450 x 450
600 x 600
750 x 750
900 x 900

1200 x 1200

30 x 30
36 x 36
48 x 48

18 x 18
24 x 24
30 x 30
36 x 36
48 x 48

24 x 12

18 x 18
24 x 24
30 x 30
36 x 36
48 x 48

18 x 18
24 x 24
30 x 30
36 x 36
48 x 48

CR
E,F
O

B
M

CR
E
O

CR,E

B
M
M

CR
E, F

B
M
M

CR
E, F

LAN E EN DS

M ERG E

R I G H T

R R

EX EM PT

W9-1 2C.33
5F.46

Black on
Yellow

600 x 600
750 x 750
900 x 900

1200 x 1200

24 x 24
30 x 30
36 x 36
48 x 48

M
CR
E
F

R I G H T

LAN E

EN DS

5F.3
8B.4
10C.15

450 x 450
600 x 600
750 x 750
900 x 900

1200 x 1200

18 x 18
24 x 24
30 x 30
36 x 36
48 x 48

B
M
M

CR
E, F

W10-8

W10-4

W10-5

W10-7

8B.13

8B.14
8B.17
10C.16

10C.17

Black on
Yellow

Black on
Yellow

Black on
Yellow

Yellow on
Black

750 x 750
900 x 900

1200 x 1200

600 x 600
750 x 750
900 x 900

1200 x 1200

600 x 600
750 x 750
900 x 900

30 x 30
36 x 36
48 x 48

24 x 24
30 x 30
36 x 36
48 x 48

24 x 24
30 x 30
36 x 36

M
CR
E, F

M
M

CR
E, F

M
CR
E, F

TRA I N S

MAY EXC E ED

80 M . P. H .

Sign
Number

Sign
Picture

Sign
Colors Metric

(millimeters)
English
(inches)

Sign Size Use Manual
Section

W10-9 8B.14Black on
Yellow

600 x 450 24 x 18 M
CR
E, F

N O

T RA I N H O R N



Warning Sign Usage (2/4)

Part 2C - Warning Signs 

S PE ED
H U M P 1 2 6

Which Warning Signs are required?



Warning Sign Usage (3/4)



Warning Sign Usage (4/4)



Guide Sign Usage (1/3)

Sign
Number

Sign
Picture

Sign
Colors Metric

(millimeters)
English
(inches)

Sign Size Use Manual
Section

M1-1

M1-2

M1-4A
(used as
Overlay)

M1-4
(for

Independent
Use)

2D.11
2E.25

2D.11
2E.25

2D.11
2E.25

2D.11
2E.25

White
on Red

and Blue

White on
Green

Black on
White

White on
Black

450 x 450
550 x 450
600 x 600
750 x 600
900 x 900
1125 x 900

1200 x 1200
1500 x 1200

450 x 450
550 x 450
600 x 600
750 x 600
900 x 900
1125 x 900

1200 x 1200
1500 x 1200

450 x 450
550 x 450
600 x 600
750 x 600
900 x 900
1125 x 900

1200 x 1200
1500 x 1200

600 x 600
900 x 900

1200 x 1200

18 x 18
22.5 x 18
24 x 24
30 x 24
36 x 36
45 x 36
48 x 48
60 x 48

18 x 18
22.5 x 18
24 x 24
30 x 24
36 x 36
45 x 36
48 x 48
60 x 48

18 x 18
22.5 x 18
24 x 24
30 x 24
36 x 36
45 x 36
48 x 48
60 x 48

24 x 24
36 x 36
48 x 48

M
M

CR
CR
E, F
E, F
O
O

M
M

CR
CR
E, F
E, F
O
O

M
M

CR
CR
E, F
E, F
O
O

CR
E, F
O

94

I N T ERSTAT E

9 4

BUS I N ESS
LOO P

6 1

6 1

Sign
Number

Sign
Picture

Sign
Colors Metric

(millimeters)
English
(inches)

Sign Size Use Manual
Section

M1-5a
(for

Independent
use)

M1-5b
(used as
Overlay)

M1-6

2D.11
2E.25

2D.11
2E.25

2D.11

White
and Gold
on Blue

White
and Gold
on Blue

White
and Yellow

on Blue

600 x 600
900 x 900

450 x 450
550 x 450
600 x 600
750 x 600
900 x 900
1125 x 900

450 x 450
600 x 600
900 x 900

24 x 24
36 x 36

18 x 18
22.5 x 18
24 x 24
30 x 24
36 x 36
45 x 36

18 x 18
24 x 24
36 x 36

CR
E, F

M
M

CR
CR
E, F
E, F

M
CR
E, F44

WR I G H T

CO U N TY



Part 2E - Guide Signs

Guide Sign Usage (2/3)

2
M I L E

J U N CT I O N

47 3

Which Guide signs are required?



Guide Sign Usage (3/3)



Low Volume Road Sign Usage (1/3)



Low Volume Road Sign Usage (2/3)



Low Volume Road Sign Usage (3/3)



Which Signs are Required by the 2005 MNMUTCD?

Warning

Guide

Regulatory



Background:

Lessons Learned:

Case Study #2: Ireland vs. Lengsfeld and Carver County (1/3)



Background

Issues

Case Study #2: Ireland vs. Lengsfeld and Carver County (2/3)

Crash History



Legal Process:

Court of Appeals Decision (CX-96-19)

Case Study #2: Ireland vs. Lengsfeld and Carver County (3/3)



Part F – Effectiveness of Traffic Signs

What’s wrong with these pictures?



How to Measure Effectiveness?



Effectiveness of Regulatory Signs – Speed Limit



Effectiveness of Regulatory Signs – STOP signs

Summary of Previous Research on  
Driver Behavior at STOP Signs1

Summary of Significant Data1



Effectiveness of Warning Signs – Children at Play



Effectiveness of Warning Signs – Horizontal Alignment



Effectiveness of Warning Signs – Pedestrian Crossings



Effectiveness of Warning Signs



Effectiveness of Guide Signs



Sign Effectiveness Summary



Making the Case For Considering Sign Removal

Minnesota Manual
on

Uniform TrafficControl Devices

MN MUTCD
May 2005



Sign Removal – Which Signs Are Candidates? (1/2)



Sign Removal – Which Signs Are Candidates? (2/2)



If you can’t think of any opportunities in your system to 
remove signs, consider these examples:

Potential Sign Removal Examples (1/4)



Potential Sign Removal Examples (2/4)



Potential Sign Removal Examples (3/4)



Potential Sign Removal Examples (4/4)



Sign Removal – Managing Risk

Why Consider Removing Signs

Process to Follow – Manage Risk

DISCRETIONARY OFFICIAL



Public Notice

A Final Thought About Sign Removal

Public Notice



Key Issue: STOP Sign Removal

Key Facts:

Case Study #3: City of South Lake Tahoe, CA vs. Markham (1/2)1



Case Study #3: City of South Lake Tahoe, CA vs. Markham (2/2)1



Key Issue: Political Installation of STOP sign

Background:

Case Study #4: Pedrosa vs. City of Alhambra, CA



Part G – Summary of Key Points

What’s wrong with this picture?



Key Points



Answers to Quiz

Part A Divider

Part B Divider

Part C Divider

Part D Divider

Part E Divider

Part F Divider

Part G Divider

Appendix Divider



What’s wrong with this picture?

Appendix



Example Signing Policy – Metro County 



Example Signing Policy – Cass County



Sample Response to Request for SLOW CHILDREN Sign



Why Won’t They Put Up “CHILDREN AT PLAY” Signs?



Why Don’t They Put In More STOP SIGNS?



When Will a Lower Speed Limit be Posted on My Street?




