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Document Information and Disclaimer:

B The information in this Best Practices guide is provided to assist agencies in their effort to better maintain the
traffic signs on their system of roads and highways.

— This Best Practices Guide does not set requirements or mandates.

— This Best Practices Guide is not a best practice document for design or operations.

— This Best Practices Guide contains no warrants or standards and does not supersede other publications that do.

— This Best Practices Guide is a resource document and is intended to help transportation professionals develop a technically
sound set of policies and practices to better maintain their system of traffic signs.

— This Best Practices Guide is not a standard and is neither intended to be, nor does it establish, a legal standard of care for
users or professionals.

— This Best Practices Guide does not supersede publications such as the USDOT FHWA's Manual on Uniform Traffic Control

Devices (MUTCD); Association of American State Highway Transportation Officials’ (AASHTO) “Green Book” titled A Policy on
Geometric Design of Highways and Streets; or other AASHTO and agency guidelines, manuals and policies.

» fisﬁ, ><LTAP
S =

©

UniversITY oF

MinngsoTa’s BesT PracTices FOR TRAFFIC SigN MAINTENANCE/MANAGEMENT HANDBOOK Octoger 2010



MinnesoTa’s BEsT PRAGTICES FOR TRAFFIC SiGN MAINTENANGE/MANAGEMENT HANDBOOK

Table of Contents

Acknowledgements .............ovevecuemneeinsesesseneneeens i

Document Information and Disclaimer: ............... i

Part A — Background

Minnesota Manual on Uniform

Traffic Control Devices — Background ...........occoovvveveennes A-1

Minnesota Manual on Uniform

Traffic Control DEVICES ...........oovvevireev e A-210 A-3

Specified Levels of Retroreflectivity ...........ccoovvevvriceeennnne A-4

Retroreflective Sheeting Designations ..........cc.ceeveervevveena, A-5

Comparison of Reflective Sheeting Material ....................... A-6

Retroreflectivity Compliance Dates............co.covveevriesienne, A-7

Consequences for Non-Compliance............cocveeicincnnnceee, A-8

Part B — Maintenance Methods

Maintenance Methods ...........cccovevieevieeccceeseee e, B-1

Assessment Methods .....cvmarmnaimanin i B-2t0B-3

Management Methods...........c.coeveveveieseeseesee s, B-4

What Method is Best for Your Agency?.................... B-5to0 B-6

Part C - Financial Budgeting

Financial BUBGBHNG: ..o C-1

Financial Budgeting — Townships .........c.ccooevvevrnnne C-2to C-4

Financial Budgeting —

Cities under 5,000 Population ............ccceveveereveveann. C-5to C-7

Financial Budgeting —

Cities over 5,000 Population .............ccc...ccovoveene. C-81o C-10

Financial Budgeting — Counties ..............c.coo....... C-11to C-13

Financial Budgeting — SUMMArY .......ocoovoevcerereeen, C-14
SRS, >

@ =28

Part D - Policy Development

Policy Development........ccoooiveieicicieeeesssessssss i D-1
Example Policy Outline — Sign Maintenance ....................... D-2
Model Sign Maintenance POlicy ........cc.covovneneneererivains D-3
Example Policy Outline — Snow Plowing...............ccocevvennee. D-4
Example Signing Policy — City of Eagan, MN...................... D-5
Example Signing Policy — Rural County.........coceeevivevmnnne. D-6
Case Study #1: Monnens vs. City of Orono............ D-7to D-9
Part E — Implementation

Process Chart — Implementation............ccccccoevvvvvivivennnnee. E-1
SION INVEMOIY coi s aninmm s m e T T drareres E-2
Sign Inventory — Pencil & Paper..........cc.coooevevevneereeesennen, E-3
Sign Inventory — SOFtWArE.............ovvovvcreeeeeeesress e E-4
Engineering Study Process .........cccoevvivrecerverennnne. E-5to E-6
Engineering Study / MNMUTCD Guidance................ E-7to E-9
Engineering Study / System

Consideration Example - Rural Curves.................. E-10to E-11
Engineering Study / System Consideration Example -

Urban & Rural Low VOIUME.......c..ccvveviiieicren, E-12
MNMUTCD GUIdance.........c..oveveermreererrresreereeen. E-13t0 E-15
Regulatory Sign USAge ......c.ccovvvvvvvevieiceer, E-16to E-18
Warning Sign USage ........coevuvvenveeiveieieeieereeenns E-19to E-22
GUIde:SIgNUSage.: cuvm s mmmnsnisiae E-23to E-25
Low Volume Road Sign Usage...........ccccoovrvvenens E-26 to E-28
Which Signs are Required by the 2005 MNMUTCD?......... E-29
Case Study #2: Ireland vs. Lengsfeld

and Carver CoUNtY ..........cvvecceeceeeeeeeeeceeereeeenn, E-30to E-32

Part F — Effectiveness of Traffic Signs

How to Measure Effectiveness?.......ccoevveeciiicniciennnn, F-1
Effectiveness of Regulatory Signs — Speed Limit................. F-2
Effectiveness of Regulatory Signs — STOP signs................. F-3
Effectiveness of Warning Signs — Children at Play............... F-4
Effectiveness of Warning Signs — Horizontal Alignment.......F-5
Effectiveness of Warning Signs — Pedestrian Crossings ......F-6
Effectiveness of Warning Signs.........c.cueveieinenneissesiennes F-7
Effectiveness of GUide SignS.........cc.cvrvevveieeeienssesi, F-8
Sign Effectiveness SUMMATY ......c.mmssisisissesesarsssssesses F-9
Making the Case For Considering Sign Removal ............... F-10
Sign Removal — Which Signs Are Candidates? .....F-11 to F-12
Potential Sign Removal Examples .........cc.cccocvnn... F-13to F-16
Sign Removal — Managing Risk ...........c.cccoeevvnvirinninnnn, F-17
A Final Thought About Sign Removal ........ccccoveeeverieniinne, F-18
Case Study #3:

City of South Lake Tahoe, CA vs. Markham........... F-19to F-20
Case Study #4: Pedrosa vs. City of Alhambra, CA............ F-21
Part G — Summary of Key Points

T 1 G-1
AneWers {0 QUIZ: .o i G2
Appendix

Example Signing Policy — Metro County .......cocevvevveenee. AP-1
Example Signing Policy — Cass County ..........ccccccoevvee.. AP-2
Sample Response to Request for

SIDVWCEHILDEEN B0 commmmmsrmmanssimmons AP-3
Why Won't They Put Up “Children at play” Signs?.......... AP-4
Why Don't They Put In More STOP SIGNS? ..................... AP-5
When Will a Lower Speed Limit

be Posted on My SEreet?...........coovveeveveeeeee e AP-6

Octoser 2010



What's wrong with these pictures?
(See page G-2 for answer.)

Part A - Background

Minnesota Manual on Uniform Traffic Control Devices — Background .................. A-1 Comparison of Reflective Sheeting Material ................ccooveeviiiricciceee, A-6
Minnesota Manual on Uniform Traffic Control Devices...........ccc.ccocvevevnnn... A-210A-3  Retiorefleciivity Compliance Dates . commmmmanmismons s i A-7
opacified LevEIS o RECOMENBBHVIt .. n e s A-4  Consequences for Non-ComplianCe...........coovoveevieeeiieee e A-8
Retroreflective Sheeting DeSIgNAtioNS ............ocoveveveeeeee e A-5

CONTEN o TS Srcnia
llllll

>
| 4 {gb «<LTAP

l NIVERSITY OF MINKESOTA

_ MiwnesoTa’s Best PracTices For TRaFFC Sieh MANTENANCE/ManagemenT Hanosook O N . Ocroeer 2010 _



Minnesota Manual on Uniform Traffic Control Devices — Background

23 Code of Federal Regulations (CFR), Part 655.603
adopts the MUTCD as the national standard for any
street, highway or bicycle trail open to the public.

Section 15 of the Uniform Vehicle Code adopts

the MUTCD as the standard of the conformance of
signs, signals, markings and other devices intended
to regulate, warn or guide traffic.

The Commissioner of Transportation has adopted
Minnesota Manual the MNMUTCD for all public roadways [and

on | private roadways open to the public] in Minnesota

Uniform Traffic (Commissioner Order No. 88522 — May 5th, 2005).

Control Deyices MS 169.06 empowers the Commissioner and local
road authorities to place and maintain traffic control
devices on roadways within their jurisdiction, to
regulate, warn, or guide traffic.

Yes, the MNMUTCD applies to
your roads - it applies to all public
roads and private roads open to
the public in Minnesota

www.dot.state.mn.us/trafficeng/publimutcd/index. htmi

» fi"ﬁg >«LTAP
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Mo @
innesota Manual on Uniform Traffic Control Devices

AMENDED It
UNIFORM TRAFFIC CONTROL DEVICES MANUAL is further ordere f
ORDER NO. 88522 State except for th control devices installed the 2005 MN MUTCD shay ikl
ith i mented and

WHEREAS, the United States of Department of Transportation, Federal Highway

Administration (FHWA) has adopted and published a Manual on Uniform Traffic Control This Order supe rds herein when rep| in the 2005 MN

Devices, dated November 10, 2003) (herein referred to as the Federal MUTCD) including the 2001 Minn e-[; Orfcedes Order No. 86252 4 placement occurs

Revision No. 1 (Change List, dated November, 2004), and List of Known Errors (dated May 22, 2003, 5 da Manual on Uniform Traﬁated April 15, 1992, which

September 21, 2004). » and Order 87570, dated Janu;Crs(f: gmzrg:)DewceS ;ilong wicr’logt;d and prescribed
» 2004 which ers 87127, dated

Dated at :
, ' ” St. Paul, Minnesota, this 5t
WHEREAS, this Federal MUTCD has been approved by the Federal Highway Administrator h day of May, 2005
as the National Standard for all highways open to public travel in accordance with Title 23, ’ :
U.S.C. Sections 109(d), 315 and 402, and 49 C.F.R. Section 1.48; and

WHEREAS, the Minnesota Department of Transportation has amended the Federal MUTCD
by adding Appendices and revising or adding text and figures to make provisions for Minnesota
Statutes and department procedures; and

NOW, THEREFORE, pursuant to quthority vested in my office and as provided in Minnesota
Statutes, Section 169.06, subd. 1 (2004), | do hereby adopt and prescribe the following as the

2005 Minnesota Manual on Uniform Traffic Control Devices (referred to as the “2005 MN | \—@Ai\

| United States Department of Transporiation, Federal Highway Administration Manual Etaml Molnau
on Uniform Traffic Control Devices, 2003 edition (dated November 10, 2003), including g GOVErnor}Commissimer
Revision No. 1 (Change List, dated November, 2004), and List of Known Errors (dated
September 21, 2004).

II. Minnesota Department of Transportation Appendices:

A. APPENDIX A1 - Congressional Legislation

B. APPENDIXAZ - Phase-in Compliance Periods

C. APPENDIX A3 - Retroreflective Sheeting \dentification Guidelines

C. APPENDIX B - Warrants, Standards, and Guidelines for traffic Control Devices
used at Senior Citizen and Handicapped Pedestrian Crossings

D. APPENDIX C - Sign Listings & Recommended Sizes

State of Minnesota, Department of Transportation, additional sections, revisions, and
corrections to the 2003 Federal MUTCD.

- May, 2005
i % (LTAP 10
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Minnesota Manual on Uniform Traffic Control Devices

Old Guidelines New Requirements Reminder

B The MNMUTCD previously B In February 2008, language ® In the MNMUTCD words have
recommended that agencies adopted in the MNMUTCD very specific meanings:
should establish a process to requires all agencies that T - a statement of
provide and maintain reasonable maintain roadways open required practice and the verb
nighttime sign visibility and to public travel to adopt a is used.
legibility. sign maintenance program 2. [GUIDANCE] - a statement

® In addition to nighttime designed to maintain traffic sign of recommended practice with
inspections, agencies may use retroreflectivity at specific levels. deviations allowed based on
the following methods: ®m All agencies responsible for engineering judgement. The verb

— Scheduled sign replacement maintaining traffic signs are SHOULD | is used.

— Inspection panels required to comply with the new 3. - a statement of

— Measured Sign retroreﬂec’[ivity MNMUTCD requirements. practice that is permiSSiVB. The verb
B There were no specified | Public agencies or officials IS used.

minimum levels of retroreflectivity ~ aving jurisdiction shall use an

; assessment or management

‘é method that is designed to
maintain sign retroreflectivity
at or above the minimum
levels in MNMUTCD Table 2A-3
(page A-4).

MinnesaTa’s BesT PracTices For TRarric SiaN MAINTENANGE/MANAGEMENT HANDBOOK OcroBer 2010



Table 2A-3: Minimum Maintained Retroreflectivity Levels

i ST 56
St or Sheoting Type (ASTM D4956-04) R
9 Beaded Sheeting Prismatic Sheeting Criteria
| 1l 11} T, 1V, VI, VIL VI X, X
\White on Green W G=7 (WhG21 W*G>25 W>250; G225 Overhead
W G>7 W=>120; G215 Ground-Mounted
Black on Yellow Yy ¥>50; 0>50 2
or - OF
Black on Orange ¥4 0 Y>75; 0275 3
White on Red W2>35; R>7 4
Black on White wW>50 22

1 The minimum maintained retroreflectivity levels shown in this table are in units o
at an observed angle of 0.2° and an entrance angle of -4.0°,
2) For text and fine symbol signs measuring at least 1200mm

f cd/ix/m’ measured

(48 in) and for all sizes of bold symbol signs.

Specified Levels of Retroreflectivity

B The minimum retroreflectivity
levels are in units of —
Candelas / lux / meterz
measured at an observation
angle of 0.2° and an entrance angle of -4.0°

- o
These minimum retroreflectivity levels apply to

ALL signs, with the following exceptions:
— Parking, Standing and Stopping /7 N

+ W3-1 -- Stop Ahead: Red retroreflectivity > 7

3 For text and fine symbol signs measuring less than 1200mm (48in).
4 Minimum Sign Contrast ratio > 3:1 (white retroreflectivity -+ red retroreflectivity). :
* This sheeting type should not be used for this color for this application. ngnS (R7 and R8 Serles) N O N 0
Bold Symbol Signs e H . - .
T PR i e sgns (39 seres, FI0-T vt | e
. W?USN? Winding Road : V\n’\{'::j’l = T:I:geEnds : m}é - g:::fgzﬁasr:‘gnt throu g h R‘] 0_ 4b ’ ) TImYE P AV?Z:IA
e 7 LaeArow | 7 ST e Roada L S eaan Crossing _ 0-4b) - - s
« WA1-10 -- Intersection in Curve Merge 9 4 + W11-8 -- Fire Station Adopt'A'H |g hway Slgns  S—
i v e |+ WS Ry Sy — Al signs with blue (mot —
| veri e |l T services) arbrown (o)
VL 5Tt : WS TNV UG gl NO ||| sorron
« W3-1 -- Stop Ahead l-\'gg:\:;r?;-Raiiroad Advance B .a ) dC kQ rounds H IT C H FOR
Fine Symbol Signs - Symbol signs not listed as Bold Symbol Signs. B Ikeway 3|gnS that dre mtended GREEN
Spocial Cases for exclusive use by bicyclists .HIKING LIGHT
or pedestrians — 4

« W3-2 -- Yield Ahead: Red retroreflectivity = 7, White retroreflectivity 2 35
+ W3-3 -- Signal Ahead: Red retroreflectivity > 7; Green retroreflectivity = 7
. W3-5 -- Speed Reduction: White retroreflectivity = 50

sing Zone), W4-4p (Cross Traffic Does Not Stop),

« For non-diamond shaped signs such as W14-3 (No Pas
or W13-1,-2,-3,-5 (Speed Advisory Plaques, use lergest sign dimension to determine proper minimum

retroreflectivity level.

Source: MNMUTCD, May 2005
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Retroreflective Sheeting Designations

Frequently Asked Questions about Sign Maintenance

m Can any type of sheeting material be used as long as it
meets the minimum retroreflectivity levels?
— Type | sheeting shall not be used for Warning, Guide or Work
Zone signs. Type Il and lll should not be used on Overhead
Guide signs. (Even brand new Type |, II, and Ill sheeting I
material is not bright enough to be used in these applications.)

Previous Designation  Typical Application

Highway Signing, construction-zone
devices and delineators
Highway Signing, construction-zone
devices and delineators

I Engineering Grade

Super Engineering Grade

— Type | sheeting may be used for STOP signs and Black on Il High Intensity Highway Signing, construction-zone
White Regulatory signs. dgwces agd dpluneators _
—Even though a particular type of sheeting may intially meet V. High Intensity Prismatic ~ H1onWay Signing, construction-zone

devices and delineators
V Delineators
Temporary roll-up signs, warning

the minimum retroreflectivity levels when new, it might quickly
degrade to below the specified threshold levels. The use of

higher performance sheeting, even though it has a higher Diamond Grade

g . . Vi Lo o igns, traffic cone collars and post
initial cost, usually provides a better life cycle cost. Flexibility Signs Ele?nds : Erei
B [s brighter always better for sign sheeting? Vil Long Distance Highway Signing, construction-zone
— Usually. It is generally true that brighter signs are more Performance (LDP) devices and delineators
conspicuous and legible. However, legibility is also a function VIl MVP Prismatic Highway Signing, construction-zone
of letter (or image) size—a good rule of thumb is 30 feet of devices and delineators
legibility distance for each inch of letter height. i  VisualImpact Highway Signing, construction-zone
: . : . Performance (VIP) devices and delineators
B When upgrading the sheeting material, do sign Highway Signiny, constructon-zone
5 ) 7
sup:{porti a.lso need ;co bedid(:)resseﬁ. . X Crystal Grade Aomicos st ol radior:
— Yes, all sign supports need to be crash worthy Hi o FR
: : ghway Signing, construction-zone
(see page E-13 for details) S e e

» (Dﬁ ><LTAP
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Comparison of Reflective Sheeting Material

Life Cycle Costs & Initial Retroreflectivity Degradation Curves
Type | Type IV Type IX Type XI
: - Engineering High Intensity = Diamond Grade Diamond Grade Type IV

Sheeting Material (ASTM) Grade Prismatic vIP DG3 £ -

Material Cost ($/SF) $0.85 $1.65 $4.25 $3.98 S

Finished Sign Cost $30 $35 $51 $50 S ol

Anticipated Life (years) 57 10-12 15 20 £

Life Cycle Cost $130 $70 $119 $50 = —

Initial REtrOﬂeCtiVity (Whltﬂ) 70 300 380 580 Note: Use this with caution, it represents a best guess. Research
Source: 3M Traffic Safety Systems Division, April 2010 is underway to develop more reliable information about how
Tvaa' Insta"atio n COSt retroreflectivity degrades overtime.

StOD (30)(30) $240 $250 $260 $260 Source: FHWA Sign Retroreflectivity Guidebook, September 2009
Warning (36x36) $240 $260 $280 $280

Regulatory (24x30) $230 $240 $250 $250

Source: Mn/DOT

B A comparison of the types of reflective sheeting material suggests:
— The low initial cost material would meet most of the minimum retroreflectivity levels but would be expected to degrade
quickly below minimum levels.
— The higher performance sheeting, initially more expensive, provides a much longer anticipated life, much higher levels of
retroreflectivity and superior life cycle costs.
B The fairly narrow range of typical sign installation costs (sign blank + sheeting + posts + labor) suggests that
agencies would pay a premium of between 5% to 15% for using higher performance sheeting.
B Additional installation cost information provided by a number of agencies indicates that quantity discounts could
reduce the per sign cost by 20% to 30%.

g,
" {gpz (LTAP
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Retroreflectivity Compliance Dates

January 2008 - New retroreflectivity requirements become effective in Federal MUTCD

2008 February 2008 - New requirements added to Minnesota MUTCD
@, F 2009
- AR 2010
3 _ O Jfy F 2011 January 2012 - Agencies must establish a traffic sign maintenance program
S »0iM Jly 2012 January 2015 - All agencies MUST comply
e S Ofm JID F with the new retroreflectivity requirements
' e f t of their traffic si ALL"
Your Agency S (US| ] F 5014 or most o t‘ elr tra |(3 S|gn§. |
should start O ) regulatory signs, ALL warning signs and
considering S o 2015 post mounted guide signs
how to address M D, F 2016
maintenance of S OfmMnuly F 2017 January 2018 -
your signs. ‘ — S Olm | F All agencies MUST
Your Agel]c_y MUST o 2018 comply with the new
4 adopt policies MDD F moA retroreflectivity
o 3 and procedures to S O|M . J A|requirements for
support your sign — S 0 N D|overhead guide
maintenance program. Most of your signs - signs and all street
7 Years K| MUST meet the name signs
Il new retroreflectivity .
requirements. ALL* of your signs
10 Years ‘ MUST meet the
new retroreflectivity
requirements.
g {gbﬁi :%I?? *See Page A-4 for exceptions

Univigs
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Consequences for Non-Compliance

B There are no sign police in Minnesota to check to
see if your agency is complying with MNMUTCD.

B However, the closer an agency’s practices are
to being consistent with the guidance in the
MNMUTCD, the better the agency will be from a risk-
management standpoint.

B In Minnesota the standard of care against which
traffic professionals are measured is —what would a
reasonable person have done under a given set of
circumstances. In most cases the better answer is to
have followed the guidance in the MNMUTCD.

B The new retroreflectivity requirements apply to
ALL’ signs — required, not required and even those
unique signs that are not listed in the MNMUTCD.

w fiﬁg ><LTAP
L ’s,ﬂ_ e

*For exceptions, see page A-4.
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Whats wrong with z‘/mpzcnu e?
(See page G-2 for answer.)

Part B — Maintenance Methods

MAITENANGE METDOS i iommumsinntimosim s s st e esmmsaraiass B-1 Management MethodS. ...........ocueviveiicecceceece e B-4
ASSESSMENt MEINOUS ... B-2t0 B-3  What Method is Best for Your AQenCY?........ccoveevvveeriieveeseeeeiseeecseee, B-5t0 B-6

CRNTER PO TRAMMRTAT N Siank
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Maintenance Methods

Management ® What Are The Choices?
— Expected Sign Life — Assessment Methods
ent — Blanket Replacement = Visual Nighttime Assessment
ess™® ~ Control Signs ibration Si
Ass oert g — CGalibration Signs Procedure

— Comparison Panels Procedure
el — Consistent Parameters Procedure
W = Measured Sign Retroreflectivity
— Management Methods
= Expected Sign Life
= Blanket Replacement
= Control Signs
— Combination or Other Methods
= Blanket Replacement & Expected Sign Life
= Visual Nighttime Inspection & Control Signs

= (QOther Methods documented in an
Engineering Study

L
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Minnesota’s Best PRACTICES FOR TRAFFIC SiaN MAINTENANGE/MIANAGEMENT HANDBOOK

Assessment Methods (1/2)

1. Visual Nighttime Assessment

This is an on-the-fly assessment of retroreflectivity made
by trained inspectors during nighttime conditions. The
inspection should be conducted at normal speed from

the travel lane, using the low-beam headlights and at
typical viewing distances (180 feet for street name blades,
300 feet for stop signs and up to 1,100 feet for symbol
type warning signs based on a 30 feet per inch legibility
distance). One or more of the following procedures should
be used to support the visual nighttime inspections.

Calibration Signs Procedure

B An inspector views a calibration sign each time prior
to conducting a nighttime field review. The calibration
signs have known retroreflectivity levels at or above the
specified minimums. The calibration signs are set up in
a maintenance yard where the inspector can view the
signs in a manner similar to nighttime field inspections.
The inspector uses the visual appearance of the
calibration sign to establish the evaluation threshold for
that night’s inspection activities.

1 Inspectors must be trained. Training courses are available through many Local Technical Assistance Programs
(LTAP); check http:/www.ltp2.0rg

T
" i(b dTTﬁP

Comparison Panels Procedure

This procedure involves assembling a set of
comparison panels that represent retroreflectivity
levels above the specified minimums. Inspectors then
conduct a nighttime field review and when a marginal
sign is found, a comparison panel is attached and the
sign/panel combination is viewed. The signs found to
be less bright than the panel would then be scheduled
for replacement.

Consistent Parameters Procedure
.

The nighttime inspections would be conducted
under similar factors that were used in the research
to develop the minimum retroreflectivity levels. These
factors include:

— Using a sport utility vehicle or pick-up truck to conduct
the inspection.

— Using a model year 2000 or newer vehicle for the inspection.

— Using an inspector who is at least 60 years old with 20/20
vision (corrected).

OcToBER 2010



Assessment Methods (2/2)

2. Measured Sign Retroreflectivity

B The retroreflectivity of every sign in your system is measured
with a retroreflectometer (approximate purchase price of
$10,000) and the results are compared to the threshold levels
documented in Table 2A-3 of the MNMUTCD. Signs with actual

retroreflectivity levels below the specified minimums would be
scheduled for replacement.

4

1HRE
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Management Methods

1. Expected Sign Life

B When signs are installed, the installation date would be recorded so that the age of the sign is known. The age
of the sign is compared to the expected sign life — based on the documented retroreflectivity degradation for a
specific geographic area compared to the minimum levels. Signs older than the expected sign life would be
scheduled for replacement.

2. Blanket Replacement

B All signs in an area/corridor would be replaced at specified intervals. The
replacement interval would be based on the expected sign life or warranty
period. This method eliminates the need to assess retroreflectivity or track
the life of individual signs. If the warranty period is 12 years, replacing 1/12
of the signs each year would demonstrate compliance with the specified
minimum retroreflectivity levels.

3. Control Signs

B Replacement of signs in your system would be based on the performance
- of a small sample of control signs. For convenience and safety, the small
'sample of signs (all of the basic colors, oriented in the most adverse
direction) would be located in a maintenance yard and these signs
would then be monitored to determine when they are at the end of their
retroreflective life. All field signs, represented by the control sample would
P - then be replaced just before the control samples reach the minimum
Soblow:: Aot GEtareie qurle Gidabook, Seimber 2005 specified levels. New signs would have to be added to the control sample
_ > every year.
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What Method is Best for Your Agency? (1/2)

Assessment Methods (Visual Assessment, Measured Sign Retroreflectivity)

B Requires training and lots of staff hours on the road. Your inspectors will
have to view every one of your signs in the field (at 20 signs/hour, 10,000
signs [typical county] = 500 hours per year).

B May require the purchase of technology—a Retroflectometer or reflective
sheeting samples—and an investment of training your staff.

B The primary advantage of using one of the Assessment Methods is that
your agency will get the most years of service from each sign in your
inventory as is practically possible.

Management Methods (Expected Sign Life, Blanket Replacement, Control Signs)

B Reduces staff time in the field versus possibly replacing some signs before
they meet the minimum thresholds.

B It has been suggested that if you are concerned about replacing signs
with some life left in the sheeting material, you could go through the effort
of measuring for retroreflectivity of salvaged signs after they are delivered
to your maintenance yard for use as replacements for signs damaged by
vandalism or knockdowns.

Maintenance Service Life Lost
Methods Types Staff Hours Technology From Each Sign
Source: FHWA Sign Retroreflectivity Guidebook, September 2009 AssEAsEl Visual Nighttime Inspection $5% 355 $

Measured Sign Retroreflectivity

Expected Sign Life
Management Blanket Replacement $ $ 5%
Control Signs

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

So which Method is Best?

® No one can tell you which method is best. FHWA'’s Sign Retroreflectivity Guidebook can provide some assistance, but you
know the characteristics of your system and your organization better than anyone else. Think about three primary factors:

— Inventory
= |fthe number of signs on your system is small (<500), conducting an annual inspection would be relatively easy.

= If the number of signs on your system is large (>10,000), conducting an annual inspection could require 500 or more staff hours per year:
$0 you should consider one of the management methods.

—  Staff
| € 2> |C N 1y hup:i/safety.fwa.dot.gov/roadvay_dept/night_visbiretrotooldt/ » ™M O F-
= If your professional staff is trained and has experience P i
conducting nighttime inspections, it would be easy W o N iSERE
to continue. QL YRETROREFLECTIVITY TOOLKIT
= Ifyou don’t have trained staff, the choices would include 4 e e B
adding staff and training them or using one of the Swalcsion Mai 9
management methods. == Slepito Ii;npte:nir?aﬁno:\ o
= TBChﬂOlOgy Funding
= If you already own or are willing to purchase a Technical Resources
retroreflectometer ($10,000) or a kit with samples of Educational Resources
sheeting material at the thresholds (the kit is currently under Sample Forms and Letters
development - check Mn/DOT State Aid website for further More Info

information), the measurement method may be best.

= If you are not willing to make these investments, the visual
assessment or one of the management methods would be a

better choice. http://safety.fwa.dot. goviroadway_deptinight visibiretrotoolkit/

Download this sile

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

» 4B 2«<LTAP
i O ===
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What's wrong with this picture?
(See page G-2 for answer.)

Part C - Financial Budgeting

EaneialiBldnetinn sy ois el bs prastiua oo e, Ly e o o s CeEE L el C-1  Financial Budgeting - Cities over 5,000 Population..............ccccovceueveun.e. C-8to C-10
Financial Budgeting — TOWNSNIPS .....cvoveeiiicieeee e C-210C-4: Financial Budgeting = COUNTES .. i simsismmnimomammmissimasisin C-111to C-13
Financial Budgeting — Cities under 5,000 Population............ccoceeevvveevnnn... C-51t0 C-7  Financial Budgeting — SUMMAIY ........ccvoveeiveeieieeeeeeeeeeeeeeeeee e e e e C-14
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Financial Budgeting

OK, I get it — the new retroreflectivity requirements apply to my
agency! How much is it going to cost to comply?

That depends...
® Number of signs in your inventory

B Selected replacement schedule and method
B Estimated annual cost to address vandalism and knockdowns

>
mn 5:(91 “‘EH&B
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Fmanc1a1 Budgetmg Townshlps (1/ 3)

B Atypical Township has approximately 30 miles of roadway with an average of 6 total traffic signs per mile
(both directions).

B A recent Township signing pilot project' documented an average cost for sign replacement to be $150 per sign.”
B The total cost to upgrade/replace regulatory and warning signs in a typical Township would be:

Annual Replacement Cost

100% of signs = $5,400

30 miles x 6 signs/mile l

i x $150/sign = $27,000 <

75% of signs = $4,050

® All" Regulatory, Warning and Ground Mounted Guide signs must meet retroreflectivity requirements by
January 2015.

B The rest of your signs (Overhead Guide And Street Names)
must meet the retroreflectivity requirements by January 2018.

B If you have to replace 100% of your signs the annual cost
would be $5,400. But if you only had to replace 75% of your
signs, the cost would be $4,050 per year.

B A strategy to consider in an effort to reduce your costs —
reduce your inventory of signs.

1 Mn/DOT Township Sign Inventory and Replacement Pilot Program

* Replacement costs include sign blank, sheeting material, sign posts, and installation.
**See A-4 for exceptions

Constant 2010 $

>
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Fmanaal Budgetmg Townshlps (2/ 3)

B Atypical Minnesota Township has 30 miles of roadway at a density of 6 total traffic signs per mile
(both directions).

B [f the typical Township decided to replace their regulatbry and warning signs and began in 2010, they would
have to spend $5,400 per year over the 5 year period 2010 to 2015.

W After the initial investment in upgrading your signs, you also need to consider Annual Maintenance and
beginning the on-going replacement of signs to address maintaining minimum levels of retroreﬂectwlty

B Annual maintenance consists of:
— Replacing sign faces that have been damaged by vandalism (paint balls and fire arms) and
mother nature (tree sap, water damage, and the sun)
— Repairing knock downs
— Areport prepared by North Carolina State University' found that approximately 4% of signs
along the rural secondary system sustained damage to sign faces that required replacement
= |n the typical Minnesota Township, this sign face damage results in annual costs of 30 miles per
Township x 6 signs per mile x $150 per sign x 4% = $1,080 per year
= No estimate of sign knockdowns has been determined, but a conservative
estimate would be 1%. At this rate repairing knock downs would also cost
approximately $270 per year

1 Harris, Road Sign Deterioration and Management, North Carolina State University, 2006
Constant 2010 $

V f(D*a > <LTAP
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F1nanc1a1 Budgetmg Townshlps (3/ 3)

B If the typical Minnesota Township selects the blanket replacement method and planned to replace 1/12 of the signs
each year (based on the 12 year warranty period for sheeting material) the annual cost would be: 30 miles per
Township x 6 signs per mile x $150 per sign x 1/12 = $2,250 per year.

B If you are interested in reducing your sign maintenance costs — consider reducing the number of signs in your
inventory. (See Part D)

$10
H Initial Upgrade -

100% replacement
over 5 year period
($5,400/year)

 Sign Knock Total Annual Cost = $3,600/year

- Down Cost = | |
$270/vearw Blanket Replacement (:ost $2 250/vear

*Cost (Thousands)
|

Sign Face Vendellsm Cost = $1 080/vear

| | |
| 1 | ! ! I | ! | 1 1 | 1 ! I

|
2010' 2015 2020 2025 = ' 2030

*Constant 2010 $ Years

>
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F1nanc1al Budgetmg CltleS under 5,000 Populatlon (1/3)

® Atypical small city has approximately 50 miles of streets with an average of 25 regulatory and warning signs
per mile plus 6 guide signs per mile (both directions).

W Atypical cost for replacing the regulatory and warning signs is $200 per sign* and $250 per sign” for the guide
(street name) signs.

B The total cost to upgrade/replace ALL of the signs in a typical small city would be:

SPEED ' Annual Replacement Cost
o <I->x $200/sign

25 signs/mile(3 5

100% of signs = $65,000
X =$325 OOO<

6 signs/mile _ x $250/sign s e

® All** Regulatory, Warning and Ground Mounted Guide signs must
meet retroreflectivity requirements by January 2015.

B The rest of your signs (Overhead Guide and Street Names) must
meet the retroreflectivity requirements by January 2018.

B If you have to replace 100% of your signs the annual cost would
be as high as $65,000. But if you only have to replace 75% of your
signs, the cost would be $49,000 per year.

® Consider reducing your inventory of signs.

50 miles

* Replacement costs include sign blank, sheeting material, sign posts, and instaliation.
**See A-4 for exceptions
Constant 2010 $

lIIII
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Fman(:lal Budgctmg Cltles under 5 ,000 Populatlon (2/3)

B After the initial investment in upgrading your signs, you also need to consider Annual Maintenance and
beginning the on-going replacement of signs to address maintaining minimum levels of retroreflectivity.

B Annual maintenance consists of: .
— Replacing sign faces that have been damaged by vandalism (paint balls, etc) and mother nature (tree sap, water damage, the sun)
— Repairing knock downs
— The North Carolina State University' report found that approximately 4% of sign faces sustained damage that required replacement

= |n the typical small city this sign face damage results in annual costs of
50 miles x 25 (Reg. & Warning) signs per mile x $200 per sign x 4% = $10,000
+ 50 miles x 6 (Guide) signs per mile x $250 per sign x 4% = $3.000
$13,000 per year
= No estimate of sign knockdowns has been determined, but a conservative estimate
would be 1%. At this rate repairing knock downs would cost approximately
$3,250 per year

1 Harris, Road Sign Deterioration and Management, North Carolina State University, 2006
Conslant 2010 §

» {&} ><LTAP
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Financial Budgeting — Cities under 5,000 Population (3/3)

® If the typical smalll city selects the blanket replacement method and planned to replace 1/12 of the signs each
year, the annual cost would be approximately $27,100.

W If you are interested in reducing your sign maintenance costs - consider reducing the number of signs in
your inventory. (See Part D)

$70 — Initial Upgrade - 100% replacement
over 5 year (Regular and Warning - $50,000/year)
$60 [— and 8 year (Guide - $9,400/year) period.

$50

g Total Annual Cost = $43,350/year

5 $40 -, Ty

S $30

=

2 $20 |

¥ <€ Sign Knock
$10 i Down Cost =

~ Sign Face Vandalism Cost = $13,000jear oo ya on:
l & S sy J ,

il | | Il 1 | il
! | | 1

2010" | ~Top1s5 2020 2025 " 2030

*Constant 2010 $ Years —»
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Fmanmal Budgetlng Cltles over 5,000 Populatlon (1/3)

® Atypical large city has approximately 200 miles of city streets with an average of 25 regulatory and warning signs
per mile plus 6 guide signs per mile (both directions).

® Atypical cost for replacing the regulatory and warning signs is $200 per sign® and $250 per sign” for the guide
(street name) signs.

B The total cost to upgrade/replace ALL of the signs in a typical large city would be:

e
25 signs/mile| 3 |<|'>" empn 100% of signs = $260,000
200 miles X = $1,300,000

o signs/milc SRR 5250 g e 155,

m AlI** Regulatory, Warning and Ground Mounted Guide signs
must meet retroreflectivity requirements by January 2015.

B The rest of your signs (Overhead Guide and Street Names)
must meet the retroreflectivity requirements by January 2018.

B If you have to replace 100% of your signs the annual cost
would be as high as $260,000. But if you only had to replace
75% of your signs, the cost would be $195,000 per year.

B Consider reducing your inventory of signs

* Replacement costs include sign blank, sheeting material, sign posts, and installation.
**See A-4 for exceptions
Constant 2010 §
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Fmancml Budgetmg Cltles over 5, 000 Populatlon (2/3)

B After the initial investment in upgrading your signs, you also need to consider Annual Maintenance and
beginning the ongoing replacement of signs to address maintaining minimum levels of retroreflectivity.

B Annual maintenance consists of:
— Replacing sign faces that have been damaged by vandalism (paint balls, etc) and mother nature (tree sap, water damage, the sun)
— Repairing knock downs
— The North Carolina State University' report found that approximately 4% of sign faces sustained damage that requmred replacement
= |n the typical large city this sign face damage results in annual costs of .
200 miles x 25 (Reg. & Warning) signs per mile x $200 per sign x 4% = $40,000

+ 200 miles x 6 (Guide) sians per mile x $250 per sign x 4% = $12.000
$52, 000 per year

— No estimate of sign knockdowns has been determined, but a conservative
estimate would be 1%. At this rate repairing knock downs would also cost
approximately $13,000 per year

1 Harris, Road Sign Deterioration and Management, North Carolina State University, 2006
Constant 2010 §

>
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Fmanc1al Budgetmg Cltles over 5 000 Populatlon (3/3)

W If the typical large city selects the blanket replacement method and planned to replace 1/12 of the signs each
year, the annual cost would be approximately $108,000.

B If you are interested in your sign maintenance costs — consider reducing the number of signs in your inventory.

$400 [~ Initial Upgrade -
100% replacement
S over 5 year (Reg. and Warning - $200,000/year)
g $ and 8 year (Guide - $380,000/year) period.
£ s200 - o Total Annual Cost = $173 000/year_
e 108 000 ear
© $100 {] $ /V ~ Sign Knock
S ' (—Down Cost =
11 . 1 | ISlgn F?ce I\Ianlclahlsm (I:ost $52 000/year -~ $13,000/year
R T T 2030
*Constant 2010 $ Years
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Financial Budgeting — Counties (1/3)

B Atypical county highway system consists of approximately 500 miles of rural roadways with an average of 20 traffic
signs per mile (both directions).

B Atypical sign replacement cost is $200 per sign”

B The total cost to upgrade/replace signs in a typical County would be: Annual Replacement Cost

100% of signs = $400,000
x 20 signs/mile U x $200/sign = $2,000,000<
' 75% of signs = $300,000

® AllI” Regulatory, Warning and Ground Mounted Guide signs must meet retroreflectivity requirements by
January 2015.

B The rest of your signs (Overhead Guide
and Street Names) must meet the
retroreflectivity requirements by January
2018.If you have to replace 100% of your
signs, the annual cost would be $400,000
per year.

® But if you only have to replace 75% of your
signs, the cost would be $300,000 per year.

B Another strategy to consider in an effort
to reduce your costs - reduce your

inventory of signs.

* Replacement costs include sign blank, sheeting material, sign posts, and installation.
**See A-4 for exceptions
Constant 2010 $

»
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Financial Budgeting — Counties (2/3)

B Atypical Minnesota County has 500 miles of roadway and a sign density of 20 traffic signs per mile.

B [twas previously determined that if the typical county decided to replace all of their signs and began in 2010, they would
have to spend $400,000 per year over the 5 year period 2010 to 2015.

B However, after your initial investment you also need to consider annual maintenance and beginning the on-going
replacement of signs to address maintaining minimum levels of retroreﬂectlvuty

B Annual maintenance consists of:
— Replacing sign faces that have been damaged by vandalism
(paint balls & fire arms), or good old Mother Nature (tree sap
& water damage).
— Repairing knock downs
— Avreport prepared by North Carolina State University' found that
approximately 4% of signs along their rural secondary system
sustained damage to sign faces that required replacement.
= In the typical Minnesota County, this sign face damage results in
annual costs of:
500 Miles x 20 Signs/Mile x $200/Sign x 4% = $80,000/year
— Based on an inventory of signs replaced in Sibley County, it is
estimated that approximately 1% of signs sustained damages from
knockdowns.
= |n the typical Minnesota County, repairing sign knock downs results
in annual costs of:
500 Miles x 20 Signs/Mile x $200/Sign x 1% = $20,000/year

1 Harris, Road Sign Deterioration and Management, North Carolina State University, 2006
Constant 2010 §
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Financial Budgeting — Counties (3/3)

B [f the typical Minnesota County chose the blanket replacement method and planned to replace 1/12 of the
signs each year (based on 12 year warranty period), the annual cost would be:
500 Miles x 20 Signs/Mile x $200/Sign x 1/12 = $167,000/year
B [f you are interested in reducing your sign maintenance costs — consider reducing the number of signs in
your inventory (see Part D).
r Initial Upgrade - 100% replacement
over 5 year period ($400,000/year)

400 —

300 = Total Annual Cost = $267,000
o | _ 2 < Sign Knock
S " Sign Face Vandalism Cost = $80.000/vear  Down Cost =
3 a0 | e lmln ol SA0A00NR | s20,000/vear
3 100 —
(di)
.k

2010 L YT a s B e T T

*Constant 2010 § Years
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B You probably found these suggested levels of
investments necessary to maintain your inventory of
signs as shocking as we did.

B These levels are likely to be 10 to 20 times more than
you have previously spent.

B Please don’t walk away from this issue and either do
nothing or merely continue on with your previous levels
of replacement — from a risk management perspective,
the stakes are too high.

B The only part of the cost formula that you can control is
the size of your inventory.

B |t appears that the best way to reduce your sign
maintenance costs is to reduce the size of your
inventory and that will require removing some signs.

B [t also appears that the best way to manage your risk
when removing signs is to bring your actions under two
umbrella’s of immunity (from liability)

=» Discretionary Immunity - policy driven
=» Official Immunity - exercise of engineering judgement
B Intrigued? Please continue...

cr

T O =T
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What's wrong with this picture?
(See page G-2 for answer.)

Part D — Policy Development

Policy Development Example Signing Policy - City of Eagan, MN
Example Policy Outline — Sign Maintenance Example Signing Policy — Rural County

Model Sign Maintenance Policy Case Study #1: Monnens vs. City of Orono
Example Policy Outline — Snow Plowing
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Policy Development

Guides maintenance and
inspection efforts

Provides direction/information to staff
Establishes procedures
Sets priorities

Supports Statutory
Discretionary Immunity

TRANSIORTATION

5@t

TR 1 i 51
UNIVERSITY OF MINNE

The League of Minnesota cities encourages their
members to develop and adopt a variety of policies
relative to municipal maintenance activities.

The League cites five specific benefits associated
with policy development:

Guiding allocation of resources

Provide direction to staff

Establish the procedures to be followed

Sets priorities

Supports establishing discretionary immunity

The League has developed a number of model
policies — check out: www.Imc.org

oo e =

One caution — work with your agency’s attorney
when developing a policy.

. Ocroser 2010



Example Policy Outline — Sign Maintenance

Introduction

Adopted Maintenance Method
Recurring Schedule

Field Inventory

Classification of Roads to be Included
Sign Removal/Sign Retention
Financial Considerations

STAY TUNED - The League of Minnesota
Cities has recently undertaken a
process to prepare a sample policy for
sign maintenance.

Please check their website:
www.lmc.org

The Minnesota Association of Townships is
another resource for policy information.

g Please check their website:
Deviation from Policy

Review and Modification of Policy

www. mntownships.org

sy
5@ ATE

o
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Model Sign Maintenance Policy

B Which sign maintenance method is adopted? B What is the Objective of the policy?
(Blanket Replacement - replace 1/12 of signs/year) — Document the maintenance method
B Which Roads are to be covered by the policy? — Exclude certain types of signs from usage (Not
— All Required, Not Effective, i.e, No warning signs on
— Low Volume residential streets, speed limit signs only on collectors
S and arterials, no marked pedestrian crossings at
— Roadway Classifications uncontrolled intersections, etc.)
= Residential . , ,
B What Actions are required to implement
= Collector the policy?
= Minor Arterial — Inventory
= Principal Arterial — Sign Replacement
B Which Signs are to be covered by the policy? — Sign Removal
- All — Engineering Study
— Regulatory — Notification of Decisions/Actions
— Warning — Sign Sheeting Material
— Guide — Establish Budget

— All signs must conform to MNMUTCD

'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.

_ Muinesara’s Best PRAcTICES FOR TRAFFIC_SiGN MAINTENANGE/IVIANAGEMENT HANDBOOK. Ocroser 2010



Example Policy Outline — Snow Plowing

Example Snowplow Policy Outline

B Introduction B Weather conditions
@ @ B When will city start snow or ice B Use of sand, salt, and other chemicals
[ EAGUE of control operations? B Sidewalks

MINNESOTA  m How will snow be plowed?
CITIES B Snow Removal

i s dib :
Priorities and schedule for which streets NOTE: The League of Minnesota Cities Snow Plowing Policy is included

will be plowed because a “best practice” sign maintenance policy has not been

developed and because it provides an example of a policy generated
B Work schedule for snowplow operators Shrough ] saplia s ocise:

B Deviation from Policy
B Review and modification of Policy

o v 1 be

i sl s e ke ek
e Kirrimed

vakicles shall sy o=ty i e ¥

WING
\1(,[1 \‘lDDLl S\O\‘VPI o
. AND ICE CONTROL POLICY

y i(?} > (LTAP Source: League of Minnesota Cities Insurance Trust

Sl el g Mimie hitp:/fwww.Ime.org/media/document/1/modelsnowplowingpalicy. pdf

UNIVERSITY 0F MINNESOTA
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Example Signing Policy - City of Eagan, MN | B cfag;” ™

Signs; Traffic Signals,

Traffic Markings, -

Pavement Striping
5 & Retro~reﬂectivity

1! Policy

b. EXPECTED SIGN LIFE {
o i. Expected sign life processes/praclices will be | |
established utilizing a combination of expected |
sheeting warranty life estimations of i ‘! March. 2010 |
manufacturers/suppliers and “on the ground”
experience in the field at the city. The city will develop o R |

and update as needed general criteria for life cycle
replacement of signs in companion with calibration E Responge 10 Incig
wi cident Report fo, ‘

il respong after r, Sign Repair Needs: Sig

review and nighttime sign examinations. ! i ep
aclion with the follo €Iving notice of arepair

n Maintenance slaff

|v. SIGN MA!.NTENANCE

|
intained to meet federd : ! :
! ; e T d and maintaing iform Traffic 1. The city began installing 3M High Intensity !
Sign Mals?tfr:nasgt:laﬂunz Signs will best"r‘es::a;:\et Minnesota Ma";-‘é'ag"w? ;:%gﬁnes. F'rismasl,ic (EIIP) sheeﬂng signs in 2002 and 8. Slop sign: WIng priorities. %ed to delerming 3
£ slgndards get forth in tﬁ‘é‘g, in accordance to City O migrated to 3M Diamond Grade 3 (DG3) !Empo.-gn' as Soqn as practia) s appropriate
Control Dev‘u:éils }%:%Lale and practices. o sheeting in 2006. A systen‘}l‘w[da evaluation will b. Other regusalgp Sign will b Dfaéedcira:::r than ope business day,
installat £ i ce pracli occur identifying all signs that are not c. . Halory signs: qQuired, . a
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Example Signing Policy — Rural County

The County Highway Department will complete a daytime inspection, twice a year, for
traffic signs along the county roads, and complete E-911 daytime inspection once a year. In the process of

“Maintaining Traffic Retroreflectivity” the County will use the Expected Sign life method and replace the traffic
sign as follows:

Engineering 8 Years
10 Years (South Facing)
HI or HIP 11 Years (East/West Facing)

10 Years (South Facing)
VIP or DG3 11 Years (East/West Facing)
12 Years (North Facing)
E-911 Signing (HIP) 12 Years
E-911 Signing (DG3) 15 Years

(
(
12 Years (North Facing)
(
(
(

Signs requested to be placed within the right of way, along the county roadway, must meet the requirement

of the MNMUTCD and have the County Highway Engineer’s approval. (See Signing
Request Policy)
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Case Study #1: Monnens vs. City of Orono (1/3)

B |n 2001, the City of Orono adopted a Community
Management Plan that codified the City’s desire
to maintain the natural, wooded private residential
nature of the community and to provide that virtually
all city streets be low volume, low speed roadways.

B The Plan also identified general design (paved
roads, narrow gravel shoulders, no curb and
gutter and no traffic control devices that are NOT
required by MNMUTCD) and maintenance practices
(tree removal and trimming limited to sight line
maintenance for motorists) intended to support
the preservation of the natural, rural, residential
character of the City.

B In May 2001, Kristal Monnens was killed in a single
vehicle crash that occured along one of the local
roads - North Arm Drive.
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Case Study #1: Monnens vs. City of Orono (2/3)

B The vehicle in which Ms. Monnens was a passenger
was drag racing and was estimated exceeding
60 mph. When the vehicle failed to negotiate a
curve to the left, it veered off the roadway and
collided with a tree.

B The expert for the plaintiffs testified that Orono’s
failure to place a curve warning sign was the primary
cause of the crash and was evidence of the City’s
negligence because the MNMUTCD required the
use of the warning sign.

B The City argued summary judgement - dismissal of
the lawsuit based on three key facts.

— First, the City’s Community Management Plan specifies
that in order to support the rural, residential nature of their
local roads, traffic control devices that are NOT required
will NOT be used.

— Second, none of the horizontal alignment series of
warning signs are required (a SHALL condition) by
the MNMUTCD - they are all optional signs that may be
used based on engineering judgement.

— The City had consistently avoided the use of warning
signs along their local roads.

Octoeer 2010



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

B Minnesota tort law provides for Discretionary
Immunity where actions are found to be
consistent with policies enacted by the highest
decision making body of an organization (City
Council, County Board, etc.) AND where there
is evidence that the body considered social and
economic issues.

B The Court issued the Summary Judgement — agreed
that curve warning signs are NOT required and that
the action (of not installing the curve warning sign)
was consistent with the city’s ordinance and was in
fact covered by Discretionary Immunity.

LESSON LEARNED = The establishment of
ordinances and/or policies that restrict the use of
traffic control devices are a proven method for man-
aging risk associated with actions that are consisted
with the adopted ordinances.
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What's wrong with this picture?
(See page G-2 for answer.)

Part E — Implementation

Process Chart — Implementation....................o.ooeeorreeoeooeeeeeeeee oo E-1 Engineering Study / System Consideration Example - Urban & Rural Low Volume.....E-12
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Process Chart — Implementation

I

Sign Inventory

Engineering Study

Understand Basic Guidance
in MNMUTCD

Understand Site Specific &
System Characteristics

Understand Agency
Policies & Procedures

Decide/Document

Implementation
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Sign Inventory

B The first step in the Implementation process involves
documenting the location, type, installation date,
sheeting type, direction facing, sign post type,
and condition of all the signs along your system —
conduct a Sign Inventory.

— There are 2 basic approaches:
= Pencil & Paper
= Commercially available software

B Both approaches require investing time
and resources:

— Time in the field collecting data
— Time in the office analyzing data
B Which approach is best for your agency?

— Probably depends on how many signs are in your
system — if you only manage a small system with
relatively few signs, it probably wouldn’t be worth the
expense associated with buying software, attending
training, and spending time in the field.

PO Trass
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Sign Inventory — Pencil & Paper

B These are examples of traffic sign inspection sheets

Traffic Sign Inspection Sheet

o anicalion_________Diesion that would be used to conduct the field inventory of
e eampon sign location, type and condition.
Bt R e T B The inventory sheets can be linked with GIS to
o __ create system sign maps.

B Data can be entered directly into spreadsheets in
the field or back at the office

o= R s
. . ...‘ i
H T o —— e
l..~lllll...§
o —— T ———
e
1 _
A.pproved —_| ....-........ ‘
Tile® —————— | []] .....~
]
X = needs attenti ....§
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Sign Inventory — Software

B There are many sign management software
options available

B Two free versions include:

— Signs Plugin offered by Utah LTAP
www.utahltap.org

— Roadway Sign Inventory & Management system offered
by North Dakota LTAP
www.ndltap.org/library/software.php

ere are: E:fﬂ Posts In Excellent Condition
Ij__] In Good Condition
EI In Fair Condition
[__© | InPoor Condition

EE Post Condition Is Improperly Coded

Total Number of Posts
Im———-——l:ll. J @m&“l y l:hcanl

=
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Engineering Study Process (1/2)

COLLISION DIAGRAM

LECATIONS 13) CSAH 2 & CoWi &5 CONTY ) 1ot
TIEFPRINS  2pG2 -2006 0 o of hcoidents .
PREPAEDDTs ¥ OATEy 2.34.2000 | Fetde ©

O
'The MUTCD defines an Engineering Study as: gl

B The comprehensive analysis and evaluation of available information.

B The application of Principles, Standards and Guidance and practices contained
in this Manual.

B For the purpose of making a decision about the application, design, operation
or installation of a traffic control device.

'The MUTCD also defines the requirements for individuals that are
assigned the task of conducting the Engineering Study as:
B An engineer or staff working under the supervision of an engineer.

B Having knowledge of the procedures, policies and criteria
established by the engineer.
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These definitions clearly indicate:

B Trained professional staff should be making the decisions
about the application and design of traffic control devices
(as opposed to elected officials).

B The key steps in the study process include: understanding
MNMUTCD basics, location/system characteristics, agency
policies, and obtaining and evaluating information.

spzel?

o <kt i3

]

5
3
-
2
5
a
6
L
v
8
4
&
5
]
5
&
]
K3
1

o nof o of REEHEEBEgERdees glgg

st Shedids Shetatab= bt 4 Sedafahs 23

I

% @ 2ATAP

Ui

N

. Minnesora’s Best PRACTICES FOR TRAFFIC iGN MAINTENANCE/MANAGEMENT HANDBOOK .. OcToBEer 2010 _



Engineering Study Process (2/2)

Understand Basic MNMUTCD Guidance: Decide/Document:

B Objective’s of Traffic Control Devices B What is the Problem/Issue to be addressed?
B Requirements to be Effective — Safety
B Engineering Study Process Usage — Speed
B Effectiveness — Congestion
i P B |dentify the applicable Guidelines
B Specific Location Characteristics = MHMEICD
B System Characteristics ~§iaahid
— Mn/DOT

B Agency Policies
— Local Agency

B |dentify possible Alternatives

— Invirtually ALL cases there will be multiple choices
B |dentify the evaluating Criteria

— Effectiveness

— Cost (first and ongoing maintenance)

— Potential Impacts

— Consistency
B |Implementation

» a5 «<LTAP
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Engineering Study / MNMUTCD Guidance (1/3)

B STANDARD: The MNMUTCD describes the application of
traffic control devices, but is not a legal requirement for their
installation.

B The MNMUTCD provides Standards, Guidance, Options
and Support for the design and application of traffic control
devices. — It is NOT a substitute for engineering judgement.

B The MNMUTCD previously recommended that agencies

Minnesota Manual | should establish a process to provide and maintain reasonable
on i nighttime sign visibility and legibility.
. ~ o C ¢ . .
Umff”:‘ I')Té“;ic;s 1. - a statement of required practice and the verb
Contro is used.

2. |GUIDANCE | - a statement of recommended practice with deviations
allowed based on engineering judgement. The verb |[SHOULD
is used.

3 - a statement of practice that is permissive. The verb

is used.

u*""“a >
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Engineering Study / MNMUTCD Guidance (2/3)

B Purpose of Traffic Control Devices:
— Notify road users of regulations

— Provide warning and guidance needed for safe, uniform
and efficient operation

— Any message not related to traffic control is prohibited

B Basic Requirements of Effective Traffic
Control Devices:

— Fulfill a need

— Command attention

— Convey a clear, simple message
— Command respect

— Give adequate time to respond

g, Y
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Engineering Study / MNMUTCD Guidance (3/3)

B Use only where a need is indicated by engineering
judgement or studies.

B REGULATORY signs give notice of traffic laws or
regulations.

B WARNING signs give notice of situations that are not
self-evident

B GUIDE signs provide information as to highway
routes, directions, destinations, distances, services
and points of interest.

B Signs are ordinarily not needed to confirm rules of
the road.

» gi"ﬁ; ><LTAP
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Engineering Study / System Consideration Example - Rural Curves
(1/2)

B On Rural roads a typical system consideration involves the use of curve warning signs. These
signs are not required and a recent Mn/DOT research project' found that about 80% of the curves
in the sample selected for analysis had these signs in place. However, the usage was found to be
inconsistent—some curves in each of the radius categories (0-500 feet, 500-1,000 feet, etc.) did not
have the advance warning signs. It doesn’t appear that any particular set of criteria or strategy was
used to identify at-risk curves.

B The Mn/DOT report also noted that the curve warning signs appeared to have only a small effect
on crashes and then only on curves in a fairly narrow range of radii. The advance warning signs
between approximately 1,000 and 1,800 feet and chevrons at very short radius curves (be careful—
very small sample size) appear to be effective.

B The information in Mn/DOT’s report combined with the results from a
Texas Transportation Institute Report? suggest a possible new approach
to systematically deploying warning signs at horizontal curves. Both
reports indicate that the crash risk at curves is a function of radius—long ~ *°
radius curves have crash rates similar to the system average for rural
roads, but as the radius decreases the crash rate increases.

4.0

85% Tangent Speed = 60MPH

2.0

Fatal + Injury + PDO

Crash Rate, Crashes/MVM

1.0

S Bonneson et al. (5)
Fitzpatrick et al. (6)

1 Pitale, J., Shankwitz, C., Preston, H.Barry, M. Benefit:Cost Analysis of In-Vehicle Technologies and Infrastructure
Modifications as a Means to Prevent Crashes Along Curves and Shoulderss, Mn/DOT December 2009
2 Texas Transportation Institute (FHWA/TX-07/0-5439-1)
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Engineering Study / System Consideration Example - Rural Curves
(2/2)

B A sample system curve warning policy could include:
— Curves > 2,000 foot radius (low crash risk/at system average crash rate) =» No advance warning signs
— Curves between 1,500 and 2,000 foot radii (moderate crash risk/2 x system crash rate) = Advance warning sign
— Curves < 1,500 foot radius (high crash risk/5 x system average crash rate & 90% of fatal road departure crashes) = Advance warning
signs and Chevrons

B To support ANY system wide approach to consistently

: ) : 30% - -8
sign curves, an inventory of your curves is required ’ W Length (~441,135 feet)
including estimating either the radius or degree of curvature :‘é’:\‘;m e Crashes 50 || 2 | 7
(Radius = 5729.6/Degree of Curve). 25% L | m Crash Rate

B |tis NOT necessary to have a precise measurement of the

radius of every curve - the curve research in Minnesota . 5
estimated curve radii using measurements from aerial = 2l s
photography. Other | =« e §
methods could g | g 5% £
include using as- S 2]
built plans, county S 3
maps, information 10% =
for a county =

surveyor or the T —
measuring feature
on Google Earth.

5%
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s S 500-100  1000-1500 1500-2000
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Mn/DOT District 3 Highway Safety Plan, September 2009
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Engineering Study / System Consideration Example - Urban & Rural

LL.ow Volume

B On urban and rural low volume roads, a typical B All of this suggests
system consideration involves the use of STOP signs, developing a systemwide
particularly at low volume residential intersections. STOP sign policy that:

B A casual drive around the Minneapolis/St. Paul — Limits the deployment
metropolitan area reveals that STOP signs are regularly to locations where your
used at low volume intersections where there is rarely a judgement indicates
need to actually stop. that there is a need

B This overuse of STOP signs is likely contributing to the to stop (residential streets intersecting with collectors,
fact that only around 20% of the people actually stop. collectors with minor arterials, etc.).

B Studies of low volume intersections by Texas — Prohibits the deployment (or calls for the removal of existing
Transportation Institute’ and lowa State University? found STOP signs) at locations where there is no need to stop (low
that increasing levels of intersection control at these low volume residential intersections).
volume locations does NOT improve safety. B The research clearly indicates that at low volume

B The MNMUTCD also advises against using STOP intersections, there are NO safety benefits associated
signs for speed control-because there is no proof with increasing the level of intersection control;
of effectiveness. uncontrolled intersections have the lowest frequency of

B [t appears that the bottom line relative to the use of crashes and the highest function of intersections with
STOP signs at low volume intersections is: no crashes.

— STOP signs are not required B If your agency is uncomfortable with the notion of
— STOP signs are not a safety device uncontrolled intersections, consider the use of YIELD
— STOP signs have been deployed at many locations where we signs-compared to STOP signs they have a lower crash
do not mean stop and as a result only about 20% of drivers frequency, a higher fraction of intersections without
actually stop crashes and would be more consistent with actual
1 Stockton, W, Brackett, R. and Mounce, J.,Stop, Yield, and No Control at Intersections. Final Report FHWA/RD- driver behavior.

81-084. FHWA, US Department of Transportation, June 1981.

- 2 Guidelines for Removal of Traffic Control Devices in Rural Areas, Center for Transportation Research and
’!‘"

' j(hﬁ > d_TAp Education and lowa State University, October 2005.
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MNMUTCD Guidance (1/3)

B The MNMUTCD identifies suggested sign mounting
heights and lateral offsets.

2 B These are suggestions - but, be careful! Some
1 |2 experts have been known to say that these are
"""" standards that must be followed.

B Ground-mounted sign supports shall be breakaway,
yielding, or shielded with a longitudinal barrier or
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1 than 1.3m (4 1)
E'

*— RISER POST (NO SPLICE PERMITTED)

“ 9 v v
AR AN

MINNESOTA ' L ot
h 2-5/16" STAINLESS STEEL
ROADSIDE ASSEMBLY 12" MIN. BOLTS WITH NYLON INSERT
RURAL DISTRICT (SR LOCK NUTS PLACED IN TOP
N

VA
e VA

SIGN ON NOSE AND BOTTOM HOLES.
OF MEDIAN ke
£z = S5O +—— STUB POST
a= O
| | 28 gT 18" MIN,
\ 858 B
.......... P NOTE:
. II : | |3_5, A reduced lateral offset distance
Source: MNMUTCD, May 2005 PN : : CRASH WORTHY may be used along low volume rural

roads due to vegetation or terrain.

| ¢ ’Mﬁ% >«LTAP L SIGN SUPPORT
[R_ll_ﬂ 36,,““”‘.; Cantrn you TRASCKTATIN STUutES
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MNMUTCD Guidance (2/3)

Minimum

ACUTE ANGLE INTERSECTION

s

1.8m (6 fl) to
3.7m (121

UNMARKED _

B The MNMUTCD also includes examples for locations
for signs at intersections.

0.7m (2 ft) Minimum
AR B
- Minimum
i 4—1.8m (6 ft) to
3.7m (12 ft)

CHANNELIZED INTERSECTION

MARKED OR

B || CROSSWALK
MAJOR : ] R S
1 0.7m (2 ft) Minimum
'ROAD | SIDEWALK _.Iﬁl._
— - r— o

T [

ol I <= 1.3m (4 ft) Minimum

Minimum TR R T @
L _1.8m (6 ft) to

3.7m (12 ft) + |
A 0.7m (2 ft) Minimum

16m (50 ft) Maximum

s

Minimum
1.8m (6 ft) to

1 hﬁiNdR 3.7m (12 1t)
OAI Minimum
ROAD @ A 18m (6 Mto
ot 3.7m (12 ft)

MINOR CROSSROAD URBAN INTERSECTION DIVISIONAL ISLAND WIDE THROAT INTERSECTION

Source: MNMUTCD, May 2005
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MNMUTCD Guidance (3/3)

Pl Minimum Advance Placement Distance' B This table provides Guidelines for the
85th Condition A: Speed Condition B: Deceleration to the listed advisory i i

pcel;centile Rgdnuétli?m and Lane speed (MPH) for the condition advance placement of Warning Signs.

speed mph | Changing in Heavy Traffic? 03 104 20 30* 404 501 60° 70! ’

(mph) (feet) Ges) | (e) | doe) | ey | ey | (e | ey | ey | M FOr example;

20 225 i I G ETE R ERIER RN RN A — Ifyou are on a 65 mph rural expressway
See See TR (T S N ST S and want to place a curve warning sign
i JEE Notes® Notes® Notes® .
= = 1 o o in advance of a 50 mph curve - the
B0 L GRS SNSRI suggested distance is 300 feet.
35 550 125 | 125 ol s S ipneleayl TN URENES SRR
Notes Ngtes — If you are on a 55 mph rural two-lane
it e 2 175 0 e | = e e and want to place a STOP AHEAD sign -
45 775 275 250 225 LB | e S the suggested distance is 450 feet.
50 875 350 350 300 225 150 =R | el o e
See
55 975 450 425 375 325 225 s | — | —
60 1125 525 525 475 425 325 200 — | —
See
65 1200 625 625 575 525 425 300 Mo |
70 1275 750 725 700 625 525 400 275 -
75 1375 850 850 800 750 650 525 375 200
Notes:

1. The distances are adjusted for a sign legibility distance of 175 ft, which is the appropriate legibility distance for a 5 inch Series D word legend. The distances may be adjusted by deducting another 100 feet if alignment symbal
signs are used. Adjustments may also be made for grades, limited sign distance, or pavement condition.

2. Typical conditions are locations where the road user might use extra time to adjust speed and change lanes in heavy traffic because of a a complex driving situation. A typical sign is Right Lane Ends. The distances are based on
the 2001 AASHTO Policy. Exhibit 3-3, Decision Sight Distance, Avoidance Maneuver E, providing the driver a PIEV Maneuver time of 14.0 to 14.5 seconds minus the sign legibility distances of 175 feet.

3. Typical condition is the warning of a potential Stop situation. Typical signs are Stop Ahead, Yield Ahead, Signal Ahead and intersection Warning signs. The distances are based on the 2001 AASHTO Policy, Equation 3-2,
providing the driver a PIEV time of 2.5 seconds, a deceleration rate of 8.1 f/second? minus the sign legibility distance of 175 ft.

4. Typical conditions are where the road user must decelerate to the advised speed to maneuver through the warned condition. Typical signs are Turn, Curve, Reverse Turn, or Reverse Curve combined with an Advisory Speed sign.
The distances are based on the 2001 AASHTO Policy, Equation 3-2, providing the driver a PIEV time of 2.5 seconds a deceleration of 8.1 fi/second? minus the sign legibility distance of 175 ft.

5. No suggested minimum distances are provided for these speeds, as placement location is dependent on site conditions and other signing to provide an adequate advance warning for the driver.

Source: MNMUTCD, May 2005
» ai. «<LTAP
! k(?.i

Covron P Prsmrcmarrs S
LRRB sk s i

UNIVERSITY OF MINKESOTA
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Regulatory Sign Usage (1/3)

Sign sign Sign Sign Size Use  Manual B These are examples of Regulatory signs described
Number Picture Colors Metric English Section .
(millimeters)  (inches) in the MNMUTCD.
R1-1 Whit 450 x 450 18x 18 B 2B.4,56,7 - : .
Rod  600x600 2424 M 583 B Regulatory signs notify drivers of the rules of
750 x 750 30 x 30 CR 8B.8
900 x 900 36 x 36 E 9B.3
1200 x 1200 48 x 48 o 10C.4 the road-
R1-2 [ White on 450 18 B 2B8.8,9,10
Red 750 30 M 58,2
'w 900 36 CR 8B.8
1200 48 E 9B.3
1500 60 F 10C.4
Ri-2a o Black on 600 x 450 24x18 CR
cONisE White 900 x 750 36 x 30
A 1200 x 900 48 x 36
R1-3 i White on 300 x 150 12x6 CR 2B.4
4=HAY Red 600 x 300 24x12 E
R1-4 I 3 White on 450 x 150 18x6 CR 2B.4
(AL WAY | o
R1-6b Black on 300 x 900 12x36 CR 2B.12
White and 300 x 1120 (post mounted) 8.9
Fluorescent 12x 44
Yellow-Green (w/mounting
flange)
R1-X1 Black on 600 x 750 24x 30 CR 2B.45
STOP White i 2B.56
FOR
PEDESTRIAN
IN
CROSSWALK
R1-X2 Black on 600 x 450 24x18 CR 2B.4.1
White 750 x 600 30x 12 CR
30x24 E
36x18 E
R2-1 Black on 600 x 750 24 x30 CR 2B.11
SPEED White 900 x 1200 36 x 48 E 5B.3
LIMIT 1200 x 1500 48 x 60 F 7B.11

MinnesaTa’s BesT PracTices For TRaFFIC SiaN MAINTENANCE/MANAGEMENT HAnDROOK OctoBer 2010



Regulatory Sign Usage (2/3)

B This is a more comprehensive list of the Regulatory signs found in Part 2B of the MNMUTCD.

B An all too frequent response to the question — why did your agency install a particular sign is —
the MNMUTCD required the installation.

Part 2B - Regulatory Signs

B Road/Bridge/ Sidewalk Closed

B Pedestrian Crossing B Speed Reduction B Do Not Pass

B Speed Limits B Right/Left Turn Lane B Traffic Signal(Clarifications)
B Pass With Care B Weight Limits

B Do Not Enter M Cross Traffic Does Not Stop

B All Way (Stop) Plaque B No Parking STATE )

B Slower Traffic Keep Right B Begin/End One-Way KEEP _LAW KEEP
B Divided Highway B Advance Intersection Lane OFF @ ’
® Turn Prohibition Control MEDIAN | J RIGHT
B Intersection Lane Control W End Speed Zone " -y

m STOP & Yield B Keep Right ONE

m State Law Signs B Stop For Peds In Crosswalk WAY S

B Two-Way Left Turn Lane B Keep Off Median « D

® Wrong Way ® One Way

Let’S determine WhiCh Regulatory SignS are in fact l'eqUil‘ed.
‘z > <L|AP

UUHI sesam bodbbscir
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Regulatory Sign Usage (3/3)

B Understand the difference in the levels of guidance provided in the MNMUTCD.
B In the category — Regulatory Signs — the only signs that are required are:

— Speed Limits (if in an established speed zone) STANDARD GUIDANCE OPTION SUPPORT
— ONE WAY / DO NOT ENTER {Shall (Should) {[day)
| Speed Limits Stop Yield No Parking
— Turn Prohibitions - One Way Road/Bridge/ Slower Traffic End Speed Zone
— ALL-WAY STOP Supp]ementary plaque Do Not Enter Sidewalk Closed Keep Right
2 Turn Prohibition Pass With Care Wrong Way
® All other Re_QUIatory_SlgnS [y be usted bE}SGd or All Way (Stop) Intersection Lane Cross Traffic Does
your agencies policies, system considerations, Supplementary Control Not Stop
and the results of an engineer (or their designated Plague _
representative) exercising their judgement. | T%rﬁi nL:ﬂ | Ad"i’;;i'gg*gfrgft"}"
B This is not an error — STOP signs are NOT required. Right/Left Turn Lane  Stop For Peds In
The MNMUTCD states that STOP signs SHOULD Cross Walk
be used based on the results of an engineering State Law Signs Qoothass
study and that one of the suggested applications Spes HEUUCOn_t__ HBE0 QETGHiAN
should be at a street entering a “through highway.” el
Minnesota Statute §169.30 says that the through Pedestrian Crossing
highway is generally the approach with the highest Weight Limits
traffic flow. Minnesota Statute §169.30 also says that Begin/End One-Way
normally it is desirable to erect STOP signs at alll Divided Highway
public entrances to highways. Keep Right

% @ 2<TAP
= l‘ENW‘HMI:I‘Y(!l?iil;s;:;;la

LRRB
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Warning Sign Usage (1/4)

B These are examples of warning signs described in the MNMUTCD.

B Warning signs are to provide drivers with notice of conditions that are not readily apparent.

Sign Sign Sign Sign Size Use Manual Sign Sign Sign Sign Size Use Manual
Number Picture Colors Metric English Section Number Picture Colors Metric English Section
(millimeters)  (inches) (millimeters)  (inches)
Yellow 750 x 750 30 x 30 CR 5F.46 il €00 x 60D o424 M B4
900 x 900 36 x 36 E 750 x 750 30 x 30 M 10C.15
1200 x 1200 48 x 48 F 900 x 900 36 x 36 CR
1200 x 1200 48 x 48 E,F
Wo-2 Black on 750 x 750 30x 30 CR 2C.33
W10-5 Black on 600 x 600 24 x 24 M 8B.14
(R or L) Yellow 900 x 900 36 x 36 E.F Yellow 750 x 750 30 x 30 M 8B.17
1200 x 1200 48 x 48 o % 900 x 900 36 x 36 CR 10C.16
1200 x 1200 48 x 48 E F
W10-1 Black on 450 x 450 18 x 18 B 5F.3 )
Yellow 600 x 600 24 x 24 M 6F.46 W10-7 | Yellow on 600 x 600 24 x 24 M 10C.17
750 x 750 30 x 30 CR 8B.4 | Black 750 x 750 30 x 30 CR
900 x 900 36 x 36 E 9B.18 900 x 900 36 x 36 EF
1200 x 1200 48 x 48 0 10C.15
W10-1a Black on 600 x 300 24x12  CRE 8BS " '
Yellow 10C.10 W10-8 Black on 750 x 750 30x 30 M 8B.13
Yellow 900 x 900 36 x 36 CR
W10-2 Black on 450 x 450 18x18 B 5F.3 1200 x 1200 48x48 EF
(RorL) Yellow 600 x 600 24 x 24 M 8B.4
750 x 750 30x 30 M 10C.15
900 x 900 36 x 36 CR
1200 x 1200 8 c48 EF wW10-9 s Black on 600 x 450 24 x18 M 8B.14
TRAINHORN Yellow CR
W10-3 Black on 450 x 450 18 x 18 B 5F.3 EF
(Rorl) Yellow 600 x 600 24 x 24 M 8B.4
750 x 750 30x 30 M 10C.15
900 x 900 36 x 36 CR
1200 x 1200 48 x 48 E,F

Y
% @ 2<LTAP

UNIVERSITY 0F M

1A
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Warning Sign Usage (2/4)

B This is a more comprehensive list of Warning Signs found in Part 2C of the MNMUTCD.

Part 2C - Warning Signs =
Hill

Pavement Ends

Dead End/No Outlet

Horizontal Alignment

Speed Bump/HumpRoad/Bridge Narrows
Next XX Miles Distance Plaque

One Direction Large Arrow Divided Highway
Slippery When Wet
Chevron Alignment
Prepare To Stop
Advisory Speed Plaque
Lane Ends

Bump/Dip

Railroad Crossing
Two Direction Large Arrow
No Passing Pennant

s (D)

MinngsoTA's BEsT PRACTICES FOR TRAFFIC SigN MAINTENANCE/MANAGEMENT HANDBOOK

Soft Shoulder

Two-Way Traffic

Advance Traffic Control (Limited Sight Distance)
Added Lane

Intersection Warning

Cross Traffic Does Not Stop

Playground

Merge Advance Traffic Control (General Application)

Low Clearance (Less Than 12 In. Above Legal
Max. Height)

Crossings(Pedestrians, Bicycles,Snowmobilers, etc.)

/4

,/,: Wﬁ‘ >LTAP Which Warning Signs are required?
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Warning Sign Usage (3/4)

B In the category — Warning Signs — the only signs that are required are:
— Railroad Crossing

Low CI STANDARD GUIDANCE
— Low Clearance (Shall) (Should)
— Advance Traffic Control (if sight Railroad Crossing Hill

distance to the device is limited
or impaired)

Low Clearance (Less Than 12 In.
Above Legal Max. Height)

Road/Bridge Narrows

_ Advance Traffic Control Divided Highway
— No Train Horn (Limited Sight Distance)
B All other Warning signs may i) 2 Eump/Dip

Pavement Ends

be used based on your
Speed Bump/Hump

agencies policies, system

: ; Soft Shoulde
considerations and the Added Ll;ner
results of an engineer (or their Lane Ends

designated representative)

.. ol Two Direction Large Arrow
exercising their judgement.

Two-Way Traffic

OPTION
(May)
No Passing Pennant
Horizontal Alignment

Next XX Miles Distance Plague

Advisory Speed Plague
One Direction Large Arrow
Chevron Alignment
Dead End/No Outlet
Slippery When Wet
Prepare To Stop

Crossings(Pedestrians, Bicycles,
Snowmobilers, Etc)

Merge
Cross Traffic Does Not Stop
Playground
Intersection Warning

Advance Traffic Control
(General Application)

Minnesota’s Best PracTICES FOR TRAFFIC SiaN MAINTENANCE/MANAGEMENT HANDBOOK
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Warning Sign Usage (4/4)

B Railroad Crossing Warning signs are required by i % .
the MNMUTCD. i
B Various signs and guidelines have been wor Showm. e =
established for various types of railroad ROADWAY. HAS. RICHT, OF WAY
crossings. A few scenarios include:
— Parallel road is over 100 feet from crossing, 5(§
— Parallel road is within 100 feet of crossing and a 5 P -
v . . bl <=
intersecting road traffic must stop 3 =
— Low ground clearance, and 5 ) ( _
— Restricted storage distance when intersecting road Z WI0-1 @
must stop. =) "
B For more information on Warning sign usage, " - ] —
refer to the Mn/DOT Office of Freight and "] NOT SHoWN"FOR CeaRITY z fﬁéé&‘%ﬁéﬁsﬂéﬁs"?"o"
Commercial Vehicle Operations website: 5
— http://www.dot.state.mn.us/ofrw/railroads.html Rls'lx
- 12NN, I

S reee——— ey

— .L_IZ_M].NT' E E =
xmﬁ-l & g g
2 B2 g
N 2 2
CIRE
5 Wio-1 2y T
| ¢ {("ﬁ@ >«LTAP TYPICAL SIGN PLACEMENT WHERE PARALLEL ROAD IS OVER 100 FEET FROM CROSSING
i QY
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Guide Sign Usage (1/3)

B These are examples of Guide signs described in the MNMUTCD.
B Guide signs identify and confirm the marked routes on State and local highway systems.

Sign Sign Sign Sign Size Use Manual Sign Sign Sign Sign Size Use Manual
Number Picture Colors Metric English Section Number Picture Colors Metric English Section
(millimeters)  (inches) (millimeters) (inches)
M1-1 White 450 x 450 18 x 18 M 2D.11
on Red 550 x 450 225x18 M 2E.25 M1-5a R MINNESOTA White 600 x 600 24 x 24 CR 2D.11
and Blue 600 x 600 24 x 24 CR (for and Gold 900 x 900 36 x 36 E,F 2E.25
750 x 600 30x 24 CR Independent on Blue
900 x 900 36 x 36 E,F use)
1125 x 800 45x 36 E,F
1200 x 1200 48 x 48 o]
1500 x 1200 60 x 48 0
M1-5b thNESDTD\ White 450 x 450 18 x18 M 2D.11
M1-2 White on 450 x 450 18 x 18 M 2D.11 (used as and Gold 550 x 450 225x18 M 2E.25
Green 550 x 450 225%x18 M 2E.25 Overlay) on Blue 600 x 600 24 x 24 CR
600 x 600 24x24 CR ol dxed R
750 x 600 30x 24 CR 30l s a0y il EF
900 x 900 36 x 36 EF bl L g
1125 x 900 45 x 36 E,F
1200x 1200 48 x 48 0 M1-6 White 450 x 450 18 x 18 M 2D.1
1500 x 1200 60 x 48 0 WRIGHT and Yellow 600 x 600 24 x 24 CR
M1-4 White on 600 x 600 24 x 24 CR 2D.11 on Blue 900 x 900 36 x36 E.F
(for Black 900 x 900 36 x 36 E,F 2E.25
Independent 1200 x 1200 48 x 48 (0]
Use)
M1-4A Black on 450 x 450 18x18 2D.11
(used as White 550 x 450 225x18 2E.25
Overlay) 600 x 600 24 x 24 CR
750 x 600 30x 24 CR
900 x 900 36x36 E,F
1125 x 900 45 x 36 E,F
1200 x 1200 48 x 48 o]
1500 x 1200 60 x 48 o]

@ e

HRSITY OF MINNESOTA
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Guide Sign Usage (2/3)

B This is a more comprehensive list of Guide Signs
found in Part 2E of the MNMUTCD.

Part 2E - Guide Signs

Confirming Assemblies

Street Names

County Name Marker

City Name Marker

Junction Assembly (Jct US 63)

Route Numbers (On All Numbered Highways)
Destination and Distance

Reference Location (Mile Markers)

Advance Route Turn Assembly

- . . . ° ;
» @ J<LTAP Which Guide signs are required:
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Guide Sign Usage (3/3)

B Inthe category — Guide Signs — the only signs that are required are:
— Route Numbers (on all numbered highways)
— Junction Assembly (i.e., Jct US 63)
— Advance Route Turn Assembly

STANDARD GUIDANCE OPTION SUPPORT
(Shall) (Should) (May)
Route Numbers (On All Numbered Highways) Street Names Reference Location (Mile Markers) Destination and Distance
Junction Assembly (Jct US 63) City Name Marker ' Confirming Assemblies
Advance Route Turn Assembly County Name Marker

><LTAP

L

s
OTA
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Low Volume Road Sign Usage (1/3)

B For the first time in the 2000 MUTCD, FHWA acknowledged that the typical driver on most low volume roads is
different — most likely local residents that need less information about traffic regulations, unexpected conditions
or guidance to destinations, thus allowing for the use of fewer signs.

B [f your agency has jurisdiction over “Low Volume Roads”, there are even fewer usage requirements.
— No Regulatory or Guide signs are required — a variety may be used based on engineering judgement

— Four types of Warning signs are required — Advanced Traffic Control (i.e., STOP AHEAD if sight distance is Ilmlted) Vertical
Clearance, Railroad Crossing signs and MINIMUM MAINTENANCE ROADS.

B Low Volume Roads are
defined in Minnesota Statute
§ 160.095 as:

— Having fewer than 400 vehicles
per day

— Not being on a designated
State system

— Qutside of built up areas of cities
or towns

— Roads may be paved or unpaved

MinnesoTA’s BesT PRacTICES FOR TRAFFIC SigN MAINTENANCE/MANAGEMENT HANDBOOK

STANDARD
(Shall)

Regulatory Signs

STOP Ahead (Limited Sight Distance)
YIELD Ahead (Limited Sight Distance)
Vertical Clearance
Rail Grade Crossing
Rail Advance Warning
No Train Horn
MINIMUM MAINTENANCE ROAD

Warning Signs

Guide Signs

GUIDANCE
(Should)

STOP
YIELD
Traffic Movement
Traffic Prohibition

ONE LANE BRIDGE
Crossings (vehicles)

- Destinations

OPTION
(May)

Speed Limit
No Parking

Horizontal Alignment
Intersections
Narrow Bridge

Hill
PAVEMENT ENDS
Crossings (Pedestrians)
Advisory Speed Plague
DEAD END/NO OUTLET

OcToBER 2010



Low Volume Road Sign Usage (2/3)

Minnesota Association of Townships Document Number: TRI000
Information Library Revised: June 24, 2005

B The Minnesota Legislature enacted the Statute

UNDERSTANDING MINIMUM MAINTENANCE ROADS (§ 160.095) that created Mini
ini i
roads in 1985. mum Maintenance

by
Troy I. Gilchrist, Attorney

In 1985, the legislature created an opportunity for local road authorities to designate certain = M i n i i
roads as minimum-maintenance. This statute, codified as Minn. Stat. § 160.095, provides two imum M al nte nance I'OE:ld S p I’OVI d € t b i
distinct benefits to town boards: (1) minimum-maintenance roads may be maintained at a level to ToWn S h | pS . Wo e n efltS

lower than other town roads; and (2) the town, its officers, and employees are provided protection

from liability on minimum-maintenance roads. One of the most important things to remember Th e d
about both of these benefits is that they only apply to minimum-maintenance roads that were = Se I‘O a S m ay b e m a .
intained at a lower |
evel than

properly established and signed. Failure to comply with these requirements, or any of the other
requirements contained in the statute, could unnecessarily expose the OWn to linbility. To help Other ‘tOWn Sh Ip roa d S

avoid these risks, and clear up some of the misunderstandings that surround minimum-maintenance
roads, the following will break down and discuss the various aspects of Minn. Stat. § 160.095. k. Th e tOW ns h i ;
The first thing to realize about this statute is that only certain roads are proper to designate i Ip’ Its Oﬁlc ers an d em p | Oyees have
as minimum—maim_cnancc roads. The authority to designate a road minimum-maintenance is p rotectlo n fro m |iabi | Ity 0 n |S
specifically conditioned on the town board finding the road is used “only occasionally or S U eS re | a‘ted thes e road S .

intermittently for passenger and commercial travel.” Minn. Stat. § 160.095, subd. 1. Therefore, . Th ese be :
nefits only apply to Mini
o Minimum

attemnpting to designate a road receiving even moderate amounts of traffic could jeopardize the
designation and the protections it offers. Even if a road is only occasionally used, a town board

should be vi esitant to designate a road as inimum-maintenance if there ar s on the road. Malntena
lgcc:m:: sc;r:oillbu:::st;nd posgx:l::ea:ﬁcri(i)ﬁc:l“rgﬁuls.en:oxna::lc?lnnrt:nil;]rm-;;:l‘::::ncz nl]:ils,o 3 an d h nee roads that were properly eStathhed
ave the necessary signs.

designating a road minimum-maintenance could significantly impact homeowners on the road.
ver access by emergency

Also, the lower level of maintenance on these roads could raise concerns O
vehicles. These concerns should lead any board considering designating a road with homes or other Ll FOr & t i 4
structures on it to proceed with caution and in cooperation with the owners on the road. owns h | t A
Sl ip to designate a road as being
Once the board determines a particular road is eligible, the next step is to pass a resolution Inimums M al ntenan ce th e t i
making the designation. The resolution must include a description of the road, the board’s f d 1 owns h | p b Oard mu St
determination that the road qualifies under the statute, and a description of the beginning and end in th e road o b e us ed “ | .
points of the designation. See APPENDIX A fora sample resolution. If the town has adopted an . X on y occaslio nal Iy or
official map of its road under Minn. Stat. § 164.35, the map must show the minimum-maintenance |ntefm lttently fO r passe n :
roads. 2 ger or commercial travel.”
After the resolution is passed, the board must have minimum-maintenance signs “posted at Road S Wlth h omes s h ou | d n Ot b i
the entry points to and at regular intervals along a minimum-maintenance road.” Minn. Stat. t e con Sld er ed d ue
§ 160.095, subd. 2. The designation is not effective until the proper signs are erected. The signs O concerns abo u‘t access by sC h OOI b
uses, postal
)

rmust conform to the Minnesota Department of Transportation’s Manual of Uniform Traffic Control
Devices. The Manual provides the following standards and guidance:

carriers and emergency responders.

%’ fwﬁg ><LTA

Wi e

MinnESOTA
_Mmnesora’s BesT PRACTICES FOR TRAFFIC_SiGN MAINTENANCE/MANAGEMENT HANDBOOK

Octoeer 2010



Low Volume Road Sign Usage (3/3)

. , ; i 1984 - 2009
B We have established that most township roads likely o o i e o

meet the definition of Low Volume Roads, as a result A
very few signs (four types of Warning signs) are ® /

considered requir.ed. | ‘ ) /‘\\ /\ /\_1
B We've also established that the average annual sign 4 * /\ /\ \ / ¢ vy

maintenance cost for a typical township would be ) \ I [-

approximately $3,600 to $5,400 per year. T V v \ |
B [f townships are unable to establish this level of \ / )

funding in their annual budget, consideration should Township Sigring Program V

be given to conducting a sign inventory and study 10

then removing signs that are not required.

B The Federal Highway Administration has suggested
that sign reductions in the range of 25% should be
easily achieved without any adverse effect on safety. £ 2 £ 5% 3 2832 EEE 8223333833888 8

® ® O © © W W O W W W v o &S o e S & o o o o
mmmmmmmmmmmmmmmmmmmmmmmmmm

B The idea of sign reduction has been discussed with = il s
a number of township officials and many have been skeptical. A common response involves perceived concerns
about safety — the signs were installed to address safety, if they are taken down there will be an adverse effect. In
reality, the general safety effect of most signs is not well documented (See Part F) and in particular the effect on
low volume township roads has never been studied. However, the graph of fatal crashes on township roads in
Minnesota indicates that the long-term trend line is flat — even after the last major township signing initiative in the
mid 1980’s.

— This suggests that replacing signs on low volume township roads that are primarily used by local drivers does not appear to be
associated with improved safety.

Number of Fatal Crashes
®

«

g,y

LINIVERSITY OF MINNESOTA
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Which Signs are Required by the 2005 MNMUTCD?

Speed Limits IF a speed zone (other than a statutory limit) has
been established.

ONE-WAY & DO NOT ENTER where applicable.
The ALL-WAY STOP plaque at All-Way Stops.
Prohibition signs where applicable

Regulatory

Rail Road Advance Warning and No Train Horn
(if quiet zone established)

Clearance |F clearance is less than 14'-6" (12" above the
statutory minimum clearance height)

Advance Traffic Control IE there is limited sight distance.
Minimum Maintenance

WRIGHT Route Numbers on ALL numbered highways

44 Junction Assembly
COUNTY Advance Route Turn Assembly

Note: The determination as to which signs in the MUTCD are required is based on the 2005 version. Subsequent editions may result in additions to or deletions from the list.
B |f you have Low Volume roads, only the Warning signs listed above are required.
B Bottom Line - out of the hundreds of signs contained in the MNMUTCD - 13 types of signs are actually required.

B This suggests that if you decide to put up a sign — most of the time that action will be based on exercising your
judgement and NOT on the requirements in the MNMUTCD.

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

Background:
B Design
B Crash History
W [ssues

Lessons Learned:
B Importance of Documentation

B Application of Doctrine of Official Immunity Applied to
Traffic Engineering

L

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

Background Crash History

B 55 MPH Speed Limit B 2 Crashes per Year

B Curve Warning Sign in Place B Crash Rate = 0.5 Crashes/Million Entering Vehicles

B Stop Ahead Sign in Place B Statewide Average = 0.6 Crashes/Million Entering Vehicles
~ B Rumble Strips in Place/Partially Filled B Critical Rate = 1.3 Crashes/Million Entering Vehicles

B Crash Occurred in the Middle of a Clear,
Bright Summer Day

Issues R
B No Speed Advisory on Curve Warning Sign

B No Distance Plaque on Stop Sign Ahead Sign

B Stop Ahead Sign at 750 Feet instead of 450 feet
B Maintenance of Rumble Strips 750 feet

CSAH 10

AHEAD

»

Cultivated Field
(D’% ?(LTAP
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Case Study #2: Ireland vs. Lengsfeld and Carver County (3/3)

Legal Process:
1. Criminal Trial
2. Civil Case
— County’s Motion for Summary Judgement (Denied)
— County’s Appeal (Reversed District Courts Decision)
— Plaintiffs Appeal to State Supreme Court (Refused to Hear the Case - Appeals Court Decision Stands)

Court of Appeals Decision (CX-96-19)
1. Reversed District Court Decision
— Affirmed the sign placement was discretionary
Acknowledged MNMUTCD’s express deference to the judgement of engineers in installing traffic control devices
— Affirmed that rumble strip maintenance is discretionary
— Extended the Doctrine of Official Immunity to the decision making of a traffic engineer
— Inthe future, plaintiffs will have to demonstrate that the government employee engaged in willful or malicious acts

Lessons Learned = Written documentation of decisions regarding the placement of traffic signs (including

a clear understanding of the guidance, facts that caused you to vary from the guidance and your ultimate
decision) is a proven method for managing risk associated with actions that may not be entirely consistent with
the MNMUTCD. No one expects you to document every decision you make — you will need to exercise your
judgement to decide which of your decisions are potentially controversial enough to make the added investment
of your time worth the effort.

o TRANSORTATIEN
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Part F — Effectiveness of Traffic Signs

How t0 Measure EffeCTIVENESS?..........oviioeiiie e F-1
Effectiveness of Regulatory Signs — Speed Limit..........c.ccoocierieeviveerieesecenn. F-2
Effectiveness of Regulatory Signs — STOP SIgNS ........ccoviivivioeceieeeeeeeeeeee, F-3
Effectiveness of Warning Signs — Children at Play .................ccoovvovieeeeeen, F-4
Effectiveness of Warning Signs — Horizontal Alignment ..........ccooeevveeeeeeeeeene. F-5
Effectiveness of Warning Signs — Pedestrian Crossings ..........cccooeecvveecvveeeerevennn. F-6
Effectiveness of Warning Signs ..........cooeeoieiicicceeccce e F-7
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Making the Case For Considering Sign Removal............cccoooovvveeiieicinieie, F-10
Sign Removal — Which Signs Are Candidates?.............ccccovevvvevevvveennee. F-11to F-12
Patentidl Sidgn Bemoval EXAMPIES «uissnsiss s s F-13 to F-16
Sign Removal — Managing RisK ..o F-17
A Final Thought About Sign Removal ..o F-18
Case Study #3: City of South Lake Tahoe, CA vs. Markham .................. F-19 to F-20
Case Study #4: Pedrosa vs. City of Alhambra, CA............cccovvoeiieeeee e, F-21
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How to Measure Effectiveness?

Regulatorv B [n order to determine the effectiveness of signs —

i : you have to ask what is the Performance Measure?
to safety and there are too few crashes at most
BEHAVIOR. Did the sign change behavior in

B The most commonly cited measure is CRASHES,
LIMIT but that is a very difficult piece of information to
; 0 locations to produce statistically reliable results.
B [t appears that a second (and possibly better)
the desired way? Was the response consistent
among drivers?

work with because only a very few signs are related
Warning measure of effectiveness would be DRIVER

WRIGHT

44 Ml & vain st

COUNTY

F';(bafg%IAF'
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Effectiveness of Regulatory Signs — Speed Limit

outd - Betore AU ALAMR R ete e e B Drivers select a speed they perceive as safe based on their reaction
wem) (e [ 5 to actual conditions, presence of pedestrians, road width, parked
TH. 65 Limir - 0 .
30 34 vehicles, etc.) along a roadway.
s %‘ﬁg" :L...,,;’ o “ 3 B Speed limit signs have never proven to change driver behavior.
— B Drivers only comply with speed limits (and the signs) if the
poe | 2EN 20l o +2 posted limits are consistent with a driver’s perception of the
=== road environment and their selection of a safe speed, that is
Anok Lt f | f 15 49, 1 :
csivzs ||30}|(45] i : ggtfrogrlg;?:g Zy é};i MN Urban Roadway Crash Rates
woke | [ || (]| s s > p _ p ' vs. Posted Speed Limits
cesi |(40)((45 B Lower speed limits are 10
o | L 5 y frequentl-y requested in
csia |(90]{40 order to improve safety. g 4|
Nobles Ave. T || | L +5 % +3 There is F)ne Very z 6.96
35 substantial problem 25 6L
P [ —— ¥ ; I b <
6o e N || || [Tw || s 37 with this theory — it is < s
“"1135(3 i ; : - G = 4.30
NOT consistent with Ss= | 3.94
SPEED | [SPEED o3 4
s st ||| (B || S . +1 actual crash data. @
Analysis of a sample gl
Before Adter of urban, conventional -
TH 210 L 4 roads found that crash 0
Baxter % Compliance 68 38 rates decreased with 30 3% 40 45 50 55
. oo 3 mph
TH 316 R 5 increased speed limits. Speed Limit on Urban Conventional Roadways (UC)
Hastings o Compharize 60 12 Source: Unpublished Mn/DOT Data (Includes 2, 4, and 6 Lane Roads)
e Source: Preston, H., Statistical Relationship Between Vehicular Crashes and
% f(ﬁ“z > (LTAP Highway Access, Minnesota Department of Transportation Report No. 1998-27,
i NP e August 1996.
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Effectiveness of Regulatory Signs — STOP signs e —
Aol Rapery ‘_

B A comprehensive study of a sample of low volume rural intersections with STOP, YIELD and NO
CONTROL found that the number of crashes was NOT related to the degree of control.!

Summary of Significant Data’ B Increasing levels of control at low volume
intersections did NOT reduce the number of crashes.

—SH%ZC(:TM_ S?Jﬁ:;fct;fna; Bl The fraction of intersections with NQ crashes is inversely
Do e 43 18 m = related to the level of control — 95% of the intersections with
Average Volume (vpd) No Control had no crashes compared to 69% for STOP

Major Roadway 2,530 2,380 3,800 — controlled intersections.

NG Roadvay 200 | 140 120 B STOP signs have proven to have only a marginal effect on
AR R o i el = driver behavior at the low volume intersections, where the need
INIGESCGLOE Wbk Liashes - 6o | i35 o S guitialt to stop (based on interacting with conflicting vehicles) may not
D"\)’:|Lﬁf;r;v&ps 19% 8% 9% Not Significant be obvious. Fewer than 20% of vehicles voluntarily stopped

Slow Entries (<=5mph) 65%  79% 80% Not Significant at STOP signs (vs. 9% at No Control intersections) and the

Fast Entries (>=5mph) 16%  13% 1% Not Significant fraction of Fast Entries at STOP controlled intersections was
Summary of Previous Research on 45% higher than at intersectionls with N.O Coptrol.

Driver Behavior at STOP Slgns B A recent study of intersections in lowa? found

that at low volumes (less than 150 entering
vehicles per day), there was no statistically

Morrison  Fisher Elliot Hanson  Leisch Beaubien  Dyar

Company (1931)  (1935)  (1935)  (1960)  (1963)  (1976)  (1977) o :

Full Stops 47% 459% 38% 0% 17% 999 109 significant difference between the safety
Partial Violation performance of a STOP controlled versus an
(Rolling Stop) s S ok 69% 69% 48% 60% uncontrolled intersection.

Full Violation 3 . . . .

(No Stop) 11% 21% 20% 11% 14% 30% 28%

1 Stockton, Brackett and Mounce, “STOR YIELD and NO CONTROL at Intersections, Report No. FHWA/RD-81/084, 1981
2 Souleyrette, Tenges, McDonald, Maze, “Guidelines for the Removal of Traffic Control Devices in Rural Areas”, lowa Highway Research Board Project TR-527, 2005

_ lﬁh f(b‘! d.TAP
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Effectiveness of Warning Signs — Children at Play

B A research synthesis prepared for the Wisconsin Department of
Transportation’ found that there is no evidence that special warning
signs of this sort either change driver behavior (reduce travel speeds) or
improve safety (reduce crash frequency).

B The synthesis supplements the research with common sense
observations that such signs:

— Do not give clear and enforceable guidance to drivers.

— Provide a false sense of security to parents and children that may increase risk
— Give the false impression that areas without signs do not have children

— Represent an unnecessary cost that then propagates as additional signs are requested.

— Violates the principle that signage should be based on engineering,
not political, judgement.

B The Minnesota Department of Transportation and the Local Road Research
Board are currently conducting a research project to determine the effects
on driver behavior associated with placing a playground warning sign
along a 30 mph city street in Bloomington. Preliminary results of Before vs.
After speed study found this sign had no effect on the maximum, mean or
85th percentile speed.?

B Traffic control devices are intended to éhange driver behavior and improve
safety — these special warning signs have been found to do neither.

WATCH FOR
CHILDREN

1 Wisconsin Department of Transportation, “Effectiveness of Children at Play” Warning Signs, Transportation Synthesis Report, 2007
2 Unpublished Mn/DOT document dated July 1, 2010, Office of Research Services, Investigation 890

% @ 2LTAP
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Effectiveness of Warning Signs — Horizontal Alignment

B The most frequently used Horizontal Alignment Warning
signs include the Advanced Curve Warning and the
Speed Advisory.

B FHWA'’s Desktop Reference for Crash Reduction’
indicates that the standard Advance Curve Warning
signs have been found to reduce road departure
crashes by about 20 to 30% and the use of enhanced
delineation (Chevrons) reduced crashes by 20 — 50%.

B A study of a sample of approximately 200 curves in
Minnesota? found the crash reduction associated in the
Advanced Curve Warning was limited to curves with
radii between 1,000 and 1,800 feet.

B The analysis of over 1,300 curves along highways in five
counties in Minnesota (part of the Mn/DOT sponsored
project to prepare safety plans for all counties) found that 80% of severe crashes occurred in curves with radii
between 500 and 1,500 feet. This same analysis also found that longer radius curves present a much lower
total crash risk and very short radius curves a much lower severe crash risk. This kind of information can be

used to prioritized curves across a system and aid in the development of a systemwide approach to deploy
horizontal alignment signs.

B A recent study® of the effect of enhanced delineation — Chevrons — in Connecticut and Washington found crash
reductions in the range of 20-30% and a benefit/cost ratio of 8:1.

1 Desktop Reference for Crash Reduction Factors, Report No. FHWA-SA-07-015, September 2007

2 Pitale, Shankewitz, Preston and Barry; Benefit.Cost Analysis of In-Vehicle Technologies and Infrastructure Modifications to Prevent Crashes along Curves and Shoulders, MnDOT Research Report 2008-XX, June, 2009
3 Techbrief: Safely Evaluation of Improved Curve Delineation, FHWA Report — HRT-09-046, November, 2009

% @ <HUAP
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Effectiveness of Warning Signs — Pedestrian Crossings

141 Sig. = Significant Difference Sig. Crosswalk Type
N.S. = No Significant Difference AL 0 M = Marked
121 \ Bl U = Unmarked

Pedestrian Crash Rate
(Pedestrian Grashes per Million Crossings)

M U

U MU M
No Median No Ralsed No Raised No Haxsed Raised Median ~ Raised Median
All ADT's Median Med 0 ADT >15,000 ADT

2 Lanes <12 ooo ADT 12,000-15, uuu ADT 15000 ADT 3-8 Lanes
(914 Sites) 3-8 La 3-8 Lane 3-8 Lanes (87 Sites) (173 Sites)
(26[} Sltes] (149 Sltes) (417 Sites)

Type of Crossing

sy
4 ;(a} <LTAP
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One of the most commonly requested strategies

to address pedestrian safety is the installation of

a marked crosswalk accompanied by pedestrian
crossing warning signs.

However, the results of two recent studies indicate
that marked crosswalks (with pedestrian crossing
warning signs) are NOT safety devices when used at
uncontrolled intersections.

A cross-sectional study of 2,000 intersections

in 30 cities across the U.S. found that marked
crosswalks at uncontrolled intersections resulted in
higher pedestrian crash rates' (then at unmarked/
signaled crosswalks) and this effect is greatest for
multi-lane arterials with traffic volumes over 15,000
vehicles per day.?

A Before vs. After study at over 500 intersections in
San Diego and Los Angeles found a 70% reduction
in pedestrian crashes following the removal of
marked crosswalks at uncontrolled intersections.?

1 Crash rate is the frequency of crashes divided by the number of pedestrians crossing at a particular location.

2 Charles V. Zegeer, et al., Safety Effects of Marked vs. Unmarked Cross-Walks At Uncontrolled Locations:
Executive Summary and Recommended Guidelines, 1996-2001

3 [TE (Institute of Transportation Engineers) Journal, September 2000

_ Minnesora’s Best Pracices FOR TRAFFIC SiaN MAINTENANCE/MANAGEMENT HANDBOOK
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Effectiveness of Warning Signs

B A search of the safety research literature found NO documentation
of crash reductions associated with any other Warning signs.
B |t appears the use of warning signs is more out of fear of litigation

as opposed to the strategic application of a traffic control device
to solve a specific problem at a specific location.

B The most comprehensive study' of a Deer Crossing warning signs
found these signs did NOT either change driver behavior (reduce
vehicle speeds) or reduce deer-vehicle crashes and concluded
that in order to increase effectiveness, research should focus on
developing a dynamic system that would provide accurate real
time information

SLIPPERY

B There appears to be a consensus among traffic engineers
that static signs that warn of infrequent conditions or general
possibilities — deer crossings, pavements that are slippery only
when wet, rocks that may have fallen, low volume intersections
and driveways with limited sight distances — are routinely
ignored by drivers. This suggests that these signs would fail
the effectiveness test because drivers do not choose to change
their behavior based on information they determine to be either
regularly wrong or of no value.

1 Knapp, K., Deer—Vehicle Crash Counter Measure Toolbox: A Decision and Choice Resource, University of Wisconsin. Report No.
DVCIC-02, June 2004

® @) JLTAP
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Effectiveness of Guide Signs

B The MNMUTCD suggests the use of Guide Signs
— Junction, Advance Junction and Street Name to
support navigation and way-finding.

B A recent study of the safety effectiveness of
advanced street name signs at signalized
intersections found a minimal and statistically
insignificant effect on crashes.’

B A preliminary evaluation of one rural expressway
corridor in Minnesota found that upgrading the
Advance Junction and street name signs from
conventional to a freeway style sign resulted in a
30% reduction of right angle crashes. (Note: this is
an interesting conclusion, moves the crash data in
a desired direction, but is not statistically significant.
The sample size is too small.)?

B Many Minnesota counties have decided to
participate in the program to provide a complete
set of street name signs to improve way-finding for
emergency response. There is a general consensus
that these signs are a high priority and an important
component of an overall effort to reduce emergency
response time.

S 1 Safely Evaluation of Advance Street Name Signs. Federal Highway Administration. FHWA-HRT-09-030.
E {)(91% > (LTAp 2 NCHRP Report 650, Median Intersection Design for Rural High-Speed Divided Highways. Maze, T. April, 2010.
A P
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Sign Effectiveness Summary

Signs that ARE | Signs thathave |  Signs that SIINTEETTI B OK, which signs have been proven effective
proven to be not been tested appear to be proven at either reducing crashes or changing

effective for effectiveness ineffective ineffective . :
driver behavior?
"W v — A search of the traffic safety literature found that the
Uik 50 only types of signs that have been proven effective
Regulatory — are the Horizontal Alignment Series (but only in a

TRAFFIC fairly narrow range of curve radii).

KEEP

RIGHT — Research published by NCHRP found that pedestrian

warning signs in combination with marked crosswalks
at uncontrolled intersections in fact resulted in greater
numbers of pedestrian crashes.

— | 55 — Guide Signs have been found to only have a
By A minimal effect on intersection crashes but are

B o assumed to improve way finding and navigation.

) — Bottom line — if your decision to install a sign is
based on an expectation of effectiveness — either
reducing crashes or changing driver behavior — the
i literature in support is virtually non-existent.

huigg 44 — It appears that most signs fall into a category of hope
COUNTY - hope they do some good and an expectation that at
least they don’t do any harm.

4 {fﬁt >«LTAP
L W o
e g UNIVERSITY OF MINNRSOTA
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Making the Case For Considering Sign Removal

B When evaluating your inventory of signs and
deciding which signs should be retained versus
which would be candidates for removal, consider
the following issues:

— What is the problem you are attempting to resolve and has
the particular sign ever been effective at either changing
driver behavior or reducing crashes?

— What is the cost of maintaining your inventory? Can you
afford this?

— Is the use of a particular sign consistent with the
guidance in the MNMUTCD? For example, the MNMUTCD
discourages the use of stop signs for speed control
because they aren’t effective.

— Think systematically — is the usage of a type of sign
consistent along all of your roads?

. B [f the answer to these questions are negative —
Problem Solution not effective, can’t afford to maintain the system
and inconsistent — then you should give very
careful consideration to removing some signs in
your inventory.

Minnesota Manual

on
Uniform Traffic
Control Deyjcas

» g O«LTAP
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Sigﬁ Removal — Which Signs Are Candidates? (1/2)

B Speed Limit signs are only effective if the limit is near the

SPEED
LIMIT 85" percentile speed. Speed Limit signs that merely state the
50 statutory limit are not necessary.

y ¥

B STOP and YIELD signs at low volume intersections are not safety devices,
uncontrolled intersections have a lower expected crash frequency.

B Turn prohibitions relying solely on signage have only proven to be effective in the
presence of law enforcement — you need to ask, how often will officers be present?

RIGHT B The use of turn lane signs are linked to helping law enforcement get convictions
(LEFT) and snow plow drivers clearing turn lanes. Ask law enforcement how much
o time they devote to going after passing on the shoulder? Would a delineator be

sufficient to assist the plow drivers?

SLOWER
TRAFFIC B Statements of the obvious are a waste of money if

égif; there is little or no enforcement of the law.

trossrarric) @ Research suggests that typical drivers do NOT understand the concept
DOES NOT STOPI of “CROSS TRAFFIC”. To traffic engineers “Cross Traffic” means traffic

approaching from the right and left but some drivers thought that this
referred to vehicles coming towards them (Crossing the highway) from the

| ¢ is} »<LTAP opposing minor leg approach to the intersection.
LRHB e AT
By O LINIVERSITY OF MINNESOTA
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Sign Removal — Which Signs Are Candidates? (2/2)

B Static signs that warn drivers of hazardous conditions they
rarely encounter quickly lose credibility and become part of the
/ background noise that drivers tune out.

B Mn/DOT is removing DEER CROSSING Warning signs because they have
not proven to be effective at reducing deer/vehicle collisions. (They also
determined that the signs had proven ineffective at training the deer where
to cross the highways.)

B Advance curve warning signs were found to be effective in only a fairly narrow range of
curve radii — curves with radii between 1,000 feet and 1,800 feet. There was no safety
effect in larger radius curves and in shorter radius curves it was found that a combination of
Advance Curve Warning PLUS Chevrons was required to produce a crash reduction. Try to
achieve consistency across your system. If you have curve warning signs in advance of long
radius curves, those could be candidates for removal based on system wide considerations.

B A number of studies have found that marked pedestrian crosswalks
and their advance warning signs are NOT safety devices when used
\ / at uncontrolled locations. Pedestrian crash rates are actually higher at

marked locations.

B There is no evidence that special warning signs of this type either
change driver behavior (reduce travel speed) or improve safety.

WATCH
FOR

\HlLDREN

>
» (bi <LTAP
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Potential Sign Removal Examples (1/4)

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

B The Children at Play sign isn’t required (it isn’t even listed in the
MNMUTCD) and recent studies couldn’t find any history of either crash
reduction or changed driver behavior. In other words, this sign has never
been observed to have a positive effect and may even contribute to
making the situation worse — giving the parents a false sense of security
that the sign is somehow protecting their children.

B The Keep Right and Left Turn Lane signs in this photo are along a 30mph,
multi-lane city street that has continuous street lighting. These signs
aren't required. The Left Turn Lane sign is merely telling drivers what they
should already know — they are in a turn only lane. The Keep Right sign
might provide guidance at night (the median noses are entirely visible
in daylight), however, all of the intersections have street lights. When w8
asked why all these signs were installed, the response was - they are in the MNMNTCD
(absolutely true) and State Aid would pay for them. But the local agency has to pay for
ALL future costs forever.

B On the approach to this STOP sign located along a 30 mph city street, an Intersection
Ahead and a STOP AHEAD sign are provided to help drivers comply with a STOP sign that
is entirely visible along a road that is travelled primarily by residents that live in the area.
The Intersection Ahead warning sign is not required and has never been proven effective
at either reducing crashes or changing driver behavior. The STOP AHEAD sign would be
required — if there was any sight restriction on the approach, which isn’t the case.

{(6“ > <LTAP
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Potential Sign Removal Examples (2/4)

B These signs were obstructed by tree limbs - if they are not important
enough to trim the vegetation, they could be candidates for removal.

B A 30 mph Speed Limit sign was installed along this narrow, winding
residential street. The sign merely restates the statutory residential
speed limit and was likely installed to placate residents. However it has
been proven that speed limit signs have virtually no effect on driving
behavior unless the limit is consistent with the driver’s perceptions of
the road or there is a significant presence of law enforcement. (This city
does NOT have a police force).

B STOP signs have been routinely installed at hundreds of low-volume
residential intersections where there is no compelling reason to stop. Also,
there is no proof that these signs have ever accomplished anything other
than wasting fuel. STOP signs could be removed if an engineering study
determined that to do so did not result in an unusual level of hazard (or if an
agency is uncomfortable with right-of-way at the intersection being based
on drivers exercising the rule of the right, the STOP signs could be replaced
with YIELD signs).

>
| ¢ (Da <LTAP
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Potential Sign Removal Examples (3/4)

B Limited sight distance signs have never been proven effective at either
reducing crashes or changing driver behavior. These signs do not convey
a clear, simple message and doesn’t provide the driver with any guidance
relative to an intended action.

B If you have any of these signs (or are ever considering installation), a
better idea would involve adopting ordinances that prohibit land owners
from planting trees or shrubs that impair visual sight lines at street or
driveway intersections and that allow city crews to enter private property to
trim landscaping in cases where there is a danger to the public.

B These examples were provided by Faribault and Eagan.

— Faribault
Information from City Code of Ordinances, Appendix B - Unified Development Regulations

R S Sight distance triangle. A triangular shaped portion of land established at street or driveway intersections in which
T Sight Distance nothing is erected, placed, planted, or allowed to grow in such a manner as to limit or obstruct the sight distance
Triangle of motorists entering or leaving an intersection. Such triangle shall be defined beginning at the intersection of the
projected curb lines of two (2) intersecting streets or at the intersection of projected curb lines where a driveway
intersects a street, measured twenty-five (25) feet along each curb line and connected by a diagonal line.

Fences. (2) Any fence extending into a front building setback area, a corner side building setback area, or
within a required sight distance triangle shall not exceed three (3) feet in height, except as provided under
[Subsection] (3) below.

Signs. (F) Safety obstructions. No sign in the city shall be placed or installed that obstructs access to fire escapes or
required windows, doors, exits, or standpipes. Additional, no sign shall be placed within the twenty-five (25) foot sight
distance triangle required at all intersections including driveways and alleys.

Street

Street

Street

& Sight Distance
Triangle

Driveway

r SaR, O
% @ 2LTAP
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Potential Sign Removal Examples (4/4)

— Eagan

. Information from City Code of Ordinances, Appendix B - Unified Development Regulations

D.4. Trees, shrubbery, and other plant material shall not be planted or maintained on public
—Rw or private property in such a manner as to obscure or impede the visual sight lines required to
ensure the safe and efficient circulation of vehicles and pedestrians on streets, intersections,
trails, and sidewalks. Trees, shrubbery or other plant material shall not be planted as to block
the visibility of any regulatory warning, or street identification sign or block the illumination

of streetlights. The city shall have the authority to determine the minimal amount of required
setback and clear zones in such circumstances. Property owners in violation of said

8 UNCONTROLLED /INTERSECTION requirements shall be given written notice, which notice shall be given by mail to their last
= (ASSUME 30 MPH) known address, to remove, relocate, or trim all related plant materials in compliance with the
] LEGEND directives given therein. If any owner or occupant failes to assume the responsiblity of these
|| SIGHT CLEARANCE — requirements, the city may proceed to order the work done in accordance with subsections
NO OBJECTS BETWEEN 2.5" TO 8 . e
ABOVE EDGE OF ROAD SURFACE D.5. and D.6 of this subdivision.

STREET 30 MPH —> y G 3 . i 5 5 .
ROAD EDGE o9 Mot — 2 E. Any tree, shrub or landscaping within a street right-of-way, which is in violation of this

section, shall be timmed or removed, as the city shall require, as to ensure elimination

of any threat to public safety due to sight line or physical obstruction. The city shall have
the authority to remove or trim any tree, shrub or landscaping, without first notifying the
property owner, in the case where imminent public danger exists if removal or trimming is
not immediately completed. It shall be the property owner’s responsibility to trim, or remove
when necessary, any shrub or landscaping within the street right-of-way which is in violation
REGULATORY of this subdivision. It shall be the responsibility of the city to trim and the repsonsibiity of the
) property owner to remove when trimming is not a feasible option, any tree in violation of this
subdivision. The city may perform the work that is the responsiblity of the property owner
when the property owner has failed to do so. The city may charge the property owner the
cost incurred by the city in performing any work required under this paragraph puersuant to
sudivision 5 herein.

30"

30 MPH ——>

CORNER CLEARANCE

ROAD EDGE

CONTROLLED /INTERSECTION

£607

Revised | standard
A : late #
'f (ityofBapan | BOULEVARD SIGHT CLEARANCE | 305 | 607

Engineering Department
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Sign Removal — Managing Risk

Why Consider Removing Signs

/ B Maintenance Costs
DIS?RETIONARY
_ \

B Problem=>Solution Link
B Effectiveness/Ineffectiveness
B System Considerations
B Safety-Crosswalks, Unnecessary
STOP signs, Children at Play —
these types of signs could actually
B Have the highest decision B Conduct an engineering study. increase the number of crashes.
making body (City Council, B Document the appli :
oy _ pplicable _ "
gourg;/ ;omgssé?n, TOWﬂSShIp guidelines in the MNMUTCD,  Process to Follow — Manage Risk
oar op ICy Or pass a - . B Bring your decisions under an
. I i
resolution — specifying types of E]C;Cfligr dent e CSClT D umbrella of immunity.

signs that will be installed and
those that will not (candidates B Document your decision.
for removal)

B Discretionary Immunity is generated
by actions consistent with adopted

policies and ordinances.
B Document the outcome of your

actions relative to installing/
replacing signs vs. removing
signs, consistent with the
direction provided by your
decision making body.

.{"‘ (’"ﬁa £ <LTI-\P

B Official Immunity is generated
by exercising your engineering
judgement as part of an
engineering study and then
documenting your actions.

Minnesata’s Best PRACTICES FOR TRAFFIC Sian MAINTENANGE/MANAGEMENT HANDBOOK

OctoBer 2010



A Final Thought About Sign Removal

B [f you decide to include sign removal as an integral part of your
comprehensive sign maintenance/management program and intend to
remove a variety of signs along your roads/streets - consider two public
information/outreach actions.

B First, prepare a short public notice that could be run in your official paper, be
distributed with newsletters or utility bills, posted on your website, etc.

B Second, if the sign removal involves intersection control (STOP or YIELD)
consider the temporary placement (four weeks would be a typical duration)
of Traffic Control Change Advance Warning Signs on a TYPE Il barricade or
a temporary support (supplement with flags to draw attention to the sign).

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

Key Issue: STOP Sign Removal

Key Facts:

B The STOP sign for NB traffic on Eloise Avenue was

- knocked down early in the day, but no one notified

107 the City.

| —y \ B Driver #1 was traveling EB on Third Street and was
familiar with the intersection knowing that EB/WB

o _ traffic had the right-of-way.

= Drhves 41 > B Driver #2 was traveling NB on Eloise Avenue and

Familiar with Intersection

Eloise
Avenue

was not familiar with the intersection, didn’t see
\ A ﬁ_smp sign knocked down the STOP sign that was down, and drove into the
[@ intersection hitting driver #1.

B The City was sued by both drivers for not
maintaining the STOP sign — the lack of
maintenance was alleged to have caused the crash.

B There have been a number of similar cases where
a STOP sign had been knocked down and the
roadway agency failed to re-erect the signin a
reasonable time and a crash resulted. In these
cases the key issue was NOTICE - the agency was

1 Souleyrette & Maze, “Guidelines for Removal of Traffic Control Devices in Rural Areas,” i i i i i
lowa Highway Research Board Project TR-527, October, 2005. &,lware Of th_e situation and Slmply falled toactina
timely fashion.

Driver #2
Unfamiliar with Intersection

g,y
g @ -E
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Case Study #3: City of South Lake Tahoe, CA vs. Markham (2/2)!

B In this case, the City asserted that there was a very important difference = a STOP sign was NOT required
and due to the very low traffic volumes the operation of the intersection without 2-way STOP control would not
present a hazard.

B The California legal code contains a statutory exception where an agency has immunity from liability for injuries
caused by not erecting a sign. However, once a sign is erected, there is no immunity for failure to maintain
the sign.

B The California Appellate Court granted Summary Judgement and found:

— The City had NO duty to provide the sign and could NOT
be held liable if no sign had ever existed. Therefore,
the City cannot become liable if the sign is removed,
whatever the reason for the removal (including knocked
down by another motorist). To conclude otherwise
would require the court to accept the proposition that
once the STOP sign was in place, it could never be
removed and that motorists, particularly those on Third
Street, could forever after rely on its presence. This
reasoning, which is implicit in the Plaintiff’s arguments,
finds no support in Statute or State law.

Lesson Learned = An agency can remove a STOP
sign(s)as long as the resulting intersection control
does not present a hazard.

1 Souleyrette & Maze, “Guidelines for Removal of Traffic Control Devices in Rural Areas,”
lowa Highway Research Board Project TR-527, October, 2005.
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Case Study #4: Pedrosa vs. City of Alhambra, CA

Key Issue: Political Installation of STOP sign

Background:

B On September 15, 1982 a Rear End crash occurred at a mid-block STOP sign located on
Hellman Avenue, just east of the Long Beach Freeway.

B The City of Alhambra, CA City Council debated installing STOP signs at
the mid-block location in an effort to slow down students from Cal State,
located just west of the freeway, when entering their City.

B During the City Council debate, the City Traffic Engineer sent a memo

Uus 710
Long Beach Freeway

to the Council advising against installing the STOP signs as a result of a AR
concern that the mid-block STOPs would actually increase crashes. [-\\_
B The City Council decided to install the STOP signs — _|
their desire to respond to residents complaints about : '
students speeding through the neighborhood was Hellman
more compelling than the concern for crashes. Avenue &G W)
B Following the crash, the driver of the lead vehicle r ! I_
sued the City and the driver of the following vehicle. .
B A Pasadena Superior Court jury found the driver of the following car and l@'
the City negligent and awarded the lead driver $810,000.

Lesson Learned =» There can be real consequences for agencies that
choose to disregard the advice of their professional staff.

gy
m f(b‘a <LTAP
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What's wrong with this plctme3
(See page G- 2 for answe; )

Part G — Summary of Key Points

Key Points G-1  Answers to Quiz

% @ Laae

Tmbﬂl. Svvons
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Key Points

B The MNMUTCD is a compilation of guidelines regarding the design and installation of signs, markings and
signals. However, unlike other design guides, the MNMUTCD carries with it a higher level of authority because
it has been adopted by the State for use on ALL roads in the State.

B BUT - do not fall into the trap of saying that the MNMUTCD made you install a particular device. The authors
clearly intended all of the guidance to be filtered through YOUR judgment and specifically states that the
MNMUTCD is NOT a legal requirement for the installation of anything.

B The rules regarding an agency’s approach to sign maintenance have fundamentally changed. It was always a
good idea to keep your signs in good shape - now it is required!

B The regulations require agencies to select a maintenance method and to engage in a program to keep levels
of retroreflectivity above specified minimum levels.

B Your agency is now “On the Clock”. You have until January 2012 to evaluate, discuss and then declare what
maintenance method your agency will use. You have until January 2015 to bring your Regulatory, Warning,
and Ground Mounted Guide signs up to the minimum level and until January 2018 to get your Overhead

Guide and Street Name signs above the minimums. Think about getting your agency to start on this
effort Tomorrow!

B You are encouraged to work with your elected officials to develop a policy to guide your sign maintenance
program. The policy would establish direction for your staff and support statutory discretionary immunity.

B Your agency will need to develop an implementation process — create one of your own or modify the approach
identified in this guide. But make sure to include exercising engineering judgment and to create some kind

of written record regarding signs to remain and signs to be removed - this supports establishing official
immunity for your agencies actions.

* See page A-4 for exceptions

P ogn. 2«<LTAP
i %Q j o
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Answers to Quiz

Part A Divider

In both photos the STOP AHEAD signs are clearly not needed — the STOP signs

are completely visible. The use of these STOP AHEAD signs was likely based on a
blanket practice of installing these warning signs at every intersection. Getting back
to a location specific decision process would represent an opportunity to reduce
an agency’s inventory of signs by supporting the removal at intersections with
adequate sight distance.

Part B Divider

This speed limit sign merely states the statutory speed limit for urban streets. It is
entirely obvious that the area is residential. The road is narrow and curvilinear. The
sign fulfills no real purpose and could be considered for removal.

Part C Divider

The STOP and YIELD signs in the photo are at the intersection of two, low-volume
residential streets. These signs are not required and research shows that the use of
these signs in low-volume conditions are not safety devices. These signs could be
candidates for removal at this particular location and across the system.

Part D Divider

The chevron in this photo is on a city street and is approximately 100 feet from

a STOP sign at a multi-lane urban arterial. The horizontal alignment series of
warning signs has proven to be effective at reducing road departure crashes, but
never at curves with a 60 foot radius. It appears that the chevron is being used to
supplement the STOP sign, a use for which it was never intended. It appears that
this sign at this location is a candidate for removal.

-~
4 (1) <|- P

A
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Part E Divider

The static Deer Crossing Warning sign has been found to be ineffective at reducing
vehicle/deer crashes. As a result, a number of agencies (including Mn/DOT) have
identified these signs as candidates for removal (not replacing them when knocked
down or removed as part of corridor-based upgrades).

Part F Divider

Watch for Children and Slow Children signs have never been proven effective at
gither reducing crashes or changing driver behavior. As a result, their usage does
NOT result in any real improvement for either the children or drivers and could
actually make matters worse by giving parents a false sense of security based on
the hope that a sign can somehow replace their own responsibility to supervise
their children. These types of warning signs should be considered for removal
because agencies cannot afford to install signs that are ineffective.

Part G Divider

This static Intersection Warning sign has never been proven effective at improving
safety. In this case, the intersection has very low volumes and drivers almost
certainly live in the area, knowing that there is an intersection ahead. The low
volume at the intersection suggests that the probability of a crash is low and this
sign has no history of reducing crashes — it should be considered a candidate

for removal.

Appendix Divider
STOP and YIELD signs at iow volume intersections are not safety devices, nor
should they be used for traffic calming purposes. STOP signs have a marginal

effect on driver behavior at low volume intersections with fewer than 20% of vehicle
voluntarily stopping.
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What's wrong with this picture?
(See page G-2 for answer.)

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? .......covveeeveeccreee, AP-4
Why Don’t They Put In More STOP SIGNS? ........covoeiieeeceeee e AP-5
When Will a Lower Speed Limit be Posted on My Street?.............ccccocvvevvvnnnee. AP-6

MinnesoTa’s Best PRacTICES FOR TRAFFIC SigN MainTENANCE/MANAGEMENT HANDBOOK
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Example Signing Policy — Metro County

- Procedures
Maintenance Policies ;;““,ubllc Agencies (Sample

from County) Page 10f2
Sign

Sample Document for use

(Specific agency name) Transspgrtsaal\r?‘: - e
Sign Maintenance Policies and Procedure
i

T
ted by County) Board: Date — Resolutio
Adopte {

i \ablish and maintain

ok Procedures is 10 €5 on (spe
urpose fions Policies and Pr and operalions
P st Tl o e S L e
o i i 0 ¥

oy name) nohwars: The 2L o gy usrs 30 S0 Chioperten

iy Palammlu‘:mm. ftisinthe wﬂm ihe weather, traffic if:::;ﬁ: rrgnain

and environ variables i

maintenance P | standards and other factors, “Wﬂ“w“ under contract o provide

demographics, road d'“;‘g.n.]gg county employeas of other

flexible. The county

this service.

The sign main nance su| r or designate 'Ieadwoﬂafw"l make decisions I
d conceming
e Sig el pervisor of esig
and subsequent yearly detailed condition inspections. Scheduling and the procedures to be
P ,and
device to drive safely, cor dition & d effectiveness of the device, standards com iance
whether damage or condition creates an immediate safety hazard.
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nsite Traffic Technician must assess the conditions O,
the of

. correct of
\he appropriale action 1o
In every instance, nce to detemine .,a:-w i
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"
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i [ " \d sign
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nventory dat ; oy
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Sign Maintenance Policies and Procedures
“ample Document for use by Public Agencies (Sample from Counly) Page 2 of 3

to meet federal sign retro-refl di E: d sign life will be conducted

vty
through a combination of review of signs thal are al the sheeting warranty life and
sample measurements to establish a base line life for each sign type.

Prior Lo completion of the database, County will utilize the Visual Inspection Method,
following the general criteria of the calibrated sign procedure to conduct a nighttime
inspection as outlined in the specific seclion below.

Once the sign management practice is fully implemented nighttime sign survey may
be conducted periodically (up to every four years) to supplement the management

program and monitor for sign replacement needs based on vandalism or other pre-
mature sign degradalion.

i ibility: Maintain highway signs and street identification
n all (specific agency name) highways, with the exceplion of:
All signing on approaches 1o county highways are not installed or
maintained by the county other than street name signs and slop signs
intersecting the county Highway which are maintained by the county .
2) Stop signs at Mil Depart of Transp ion (MnDOT) conlrolled

intersections and highway ramps with county highways;

3) Specific signs installed by others (Mn/DOT, transit agencies, and Cities
permitted lo place signs on county highways) as oullined in the advanced
signing guideline document.
Signs along county Highway within Mn/DOT right of way, unless specific
agreement with M/DOT stipulates a county maintenance responsibility for

i
signs o

4
signing.

5) Bike path and other pedestrian-control signs nol pertaining to vehicle traffic.

. Response to ant R
respond after receiving
the following priorities:

1) Stop sign: as soon as praclical, no later than one business day, a temporary
stop sign will be placed if required.

2) Other regulatory signs: ne later than three business days.

3) Waming signs: within one scheduled workday.

4) Informational/guidance signs: within two scheduled workweeks.

Visuel Sign Inspeclion: Traffic staff will perform a night time survey as follows:

1) tro reflectivity will be by the technicians conducting

epo

eport for Sign Repair Nee
notice of a repair need to

ds: Sign maintenance staff will
determine appropriate action with

p rel

the night time inspect.
Staff will be given direction as training by the supervisor or take a night time
sign inspeclion course if available in the area for conducting the study
approprialely. The night of the inspection, staff will view each sign type
mounted at the standard sign height (regulatory black/white, stop sign,
warning sign and guidance sign) that are at or above minimum criteria from

the standard county pick-up truck with low-beans to mimic field conditions as
much as practical.

2)
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Example Signing Policy — Cass County

Cass County Highway Department
Guidance Policy
Roadway Signage & Striping

T R . Introduction
=t ek The Cass Counry Highway Department believes it is in the best interest of the residents of the county
to assume basic responsibility for installation and maintenance of roadway signage and pavement
markings on county roadways. Roadway signage and pavement markings are essential for joutine
i Department tiave! and safsry of the motoring public. The County Highway Depantment wil) provide such
Cass COUﬂty nghWaY services in a safe and cost effective manner, keeping in nund sajety, budgei, personne! and %-.-LM%
3 environmenal concerns. L = P, dclices
m p}::z”;nﬂg M“‘“lmnncc Sehedu]
N12.W57 5 "‘ or e ona 85 : Ue-/\j . .
‘ E,m,_??scu :,:M Striping ) ) evcle. The [‘):L'mzus Maintenanee schré;gi"'l‘ that are NeCessary for i, @
e Hahway ERper el Supsnison The Cass County Highway Department is commitied to providing and maintaining roadway all signs wigh;, Pﬂrunlc.u should gl5, o dl-l € and shoulg b, Ttplﬂctdﬂ 1€ Contra] shoyg be
L il markings and striping on all paved county roadways, Due 1o the volume of paved roadways quajiries Th In the "’Shl‘of-wa} in Drdn Uct periogic nighttime rep ona 10 ) vear life
- — (approximately 420 miles in 2003)and budget constraints, it is not financially feasible for the traffie en.m—‘ 5 observations shiould MET Lo monjior e Perforimg ectivity ObServalions o
BNt S Department tore-stripe all of the readways on an annual basis. As such, the effeets of traffic volume 198 from Jaca) roygy 5 include all gigng g, Ccu:"?f-‘ of the gigyys refleciive
CASS GOUNT.;(MENT 2nd maintenance activities on the striping performance were reviewed. Following this review, the ;] — iy Hgin-of-way that fuce
HIGHWAY DEPAR Department determined schedules needed to maintain an ad stripe for different waffic counts. &n Fiejd Invenory .
NG POLICY, The re-striping schedules are as follows: ) Jocated wigp, the n.-:;c; CPartmeny ghy) develg )
IGN . 0 5;’!1 MANNemen Dr";c:j::wavnfau County fo:dﬁ:::d mall‘.lf.a:ljn 4 field inyen
“siow, Cridren oL 2t 0 1) A highways with traffic counts of 1,000 vehicles per day or greater will be re-striped N iitenance pjje, ~ 7 (0 Allow budgeing c::}sTlh'i,”m“’ O signaga
“Wateh for Ch annually (every year) 1mited 1 > e informarg 0 be deery;
it is not . . " . . vpe and sj. N incluge, Sy mined foyr
e 2) All highways with traffic counts greater than 500 and less than 1,000 vehicles per day will the sign ya5 irsmu::e of sign, 1ype of | rsﬂ'ccu'c: :nc S dinveng,, ¥ shuuld
| 3 - - € Coaling locarioy e
i 1ol the

jlize these S0

» L will not utilize trol Devices
Tho 623 CoF ‘l?.*Jé&'K’?J Srn:mnma“m "T'E.S?f;f.‘;'nlrﬁ?f s signs are not be re-striped bi-annually (every other year) J
fﬂc"g‘é‘zo‘;dmﬁ legal sign manual in the Stale: 3) Al highways with traffic counts of less than 500 vehicles per day wiil be re-striped once | damageq o Signs - It js the
(ahrigepmﬁ.'“! the MUTCD are: Local law enforcement cannot wiite every five (5) years. due g bc;nggsj:zzn u?c Cﬂumy madw3}- sy'::ounﬁes r"SPGDsihifj;). 1 rep)
: ble. 2l . exceeding % D, involved ;, igns ¢ €piace aj] myice:
These signs are unenfofCOaYE. " L ce matorists are _ B ) due 1o typicy in d S can i i Missing of
v lickets based W"‘d\? ";‘“’“‘e " To gain the most effective performance of the stripe and to allow sufficient time for the striping paint safery {3?:,1 8 8 and/or Weatheri, 0t Or vindaljzeq 1S wel) © Missing and/q, damageq
the posted spoad [ 1t bo playing near &l 1o cure, it is the Departments goal that all re-striping operations that are made a part of the striping Possible o DCLONG public fie 8 processes, Wy, . 3‘-"“, coming dysfinerin
2. Molorists should bo awere ‘:2;:;::;:&% imply that those highways program should be completed by June 30™ of each year. djspamhez”:cc the proble Jag b e‘rs:;’p SIENS, erc ), the sign ‘:-Yi;iconsjdg, ed vita) 14 rl]l,ae]
. s c ighway is signed. (o Tepajy ~ . --thdentifieq Ul be rep)
highways. To 5100 SPECCE l earby. If one highway Crews wi) ’ & deficiene This meang 1} Placed ag g,
without signs have no 1ed, which would be impractical. . Y will be dijs tched Y a3 s00n g5 the De, that CDumy pers 0N ag
highways should be signed. : ] . Signage o . A ts exisgence ; ' Tegardiess of ‘Partien; js 1y TSONNE] wil] e
N ive parents and children & {alse sense of secunty. The Cass County Highway Department is commitied to providing adequate signage on all County imporian m:;:ﬂ 18 not direcyly Vita] ¢ :;me of_d“}' and/or gyey hg:ﬁﬂd. Tm‘s indicages tha
3. Thesesigns of o heso signs eftecivel modify drive roadways. However, with the volume of roadways thar the Deparunc?l maintail:xs, il i§ not signs, ere. “!“;fgffandefﬁciem use DTII::n ing the safery °flhe.' iy € 518N is of 5 type
4 There is no data to support ! financially feasible to sign all roadways. Because of this, it has been decided that signs will be Benezally yig € replaced a5 o e Toadway Vtem (i, i a‘lo:_mg Public by i
© pehavior. provided only on paved roadways with some signs on gravel roads in exceptional circumstances. importan ke lh.r:c‘(j‘) businegs dgyPDSISIBIedi:.ﬁng norma) Dc‘pm imit signs, Warning
f\ll signs that are deemed lf’ be required on a madv_.-ay will be placed, conslru_cted and maintzined a'highway signsjgc-?e@ safely of the i the sign is of 4 type tha :n_cm working hotirs,
in accordance with the ‘menesola Manual On Uniform Traffic Control Devices” (Mn/MUTCD) Operalions, Ap s'l will be replaced a5 So:fp'-'bﬂcﬁ.e. TOUte markey 18 existence jg ot
that was current at the time that the sign was installed. All new signs that are placed or replaced Engineer ang will 180 mainte e, e 3 practical wigp,, A 5, Buide sjgys, adopr.
. ioners - May 17,2005 within Cass County right-of-way should be constructed with High Intensity Diamond grade facing il be subjecy | Departm 0ns will be Performeq © Departmes normal
Adopted by Cass Gounly Board of Commissiont or higher, dependent on the Departments budget. When the Beuiies ent budger apg Personne] :: the discretiop of the
B ent is g, astraings,
Way of other auhanirs.. orHaCted r . :
thorities (; garding mpisg;
| Coniacied 1o notify they, o or wm!ﬂ:lg o7 damageq SIgns withiy the rig}
i 1 the right-of.

S or t
of the daﬁciency_ :

Source:  http:/iwww.co.cass.mn.us/highway/pdfs/signing_policy.pof
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Sample Response to Request for SLOW CHILDREN Sign

e Requestforsiow childrensigns ™ L
' 4_—-—'-;* e e R ST Sent: Fri 6/11/2010 4:46 PM
r::g.?*'i N Adobe PDF

concerned Resident
@ PublicWorks Directort

RE: Request for Slow Children Signs = s

Request for Slow Children Signs

I !ns-e-;'f -i.)plion;- 7 -I;t;m;t.Text NXPowerlite Developer AdobcPD.F-
_ Concemedgesioene OO i
| e e |

Subject:

Public Works Director,

anager for a town hom?datss&cgtloonn.
erson | should talk?
pletie ik meeting last evening

lam a prope"‘,}’ m
1 am notsure iT yo d
) home boar
t:ls‘ A:vzhseatfglest by several homeowners for

there

i ssociation
four slow/children at play areas in thea

; . They have The City doesn't install (and has | d all exi

: ically placed). T e City doesn all (and has long removed all exi
(two on each sldez{‘ast:?th children a"_d have one || public streets like Windy Lane South. Some homeow
had severa.l close ighborhood. What is proper || on their private streets (like Windy Lane North, whe
deaf child in theof:’z %c,rwa"d with this? ownership/maintenance), but the City has no role i
procedure tom

Concerned Resident:

sting) SLOW CHILDREN-type signs from
ners associations have installed them

re they have the responsibility for
n the process.

’ There never has been an
Best Regards,

i t
Concerned Residen

Similarly, the Manuals do not provide for si
CHILD, etc. so the City doesn't install those
seem to be relevant only to
research or data that sugge
Please let me know if you h

gns like DEAF CHILD, AUTISTIC CHILD, BLIND |8
either . While seemingly well-intentioned, they

the people who know of the conditions anyway and there is no ;
sts that motorists change their behavior around such signs. (4
ave any questions or require further information. P

Public Works Director
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Why Won't They Put Up “CHILDREN AT PLAY” Signs?

E———_

An often heard neighborhood request concerns the posting of generalized warning signs with the “SLOW-
CHILDREN AT PLAY” or other similar messages. Parental concern for the safety of children in the street

near home, and a misplaced but wide-spread public faith in traffic signs to provide protection often prompt
these requests.

Although some other states have posted such signs widely in residential areas, no factual evidence has been
presented to document their success in reducing pedestrian accidents, operating speeds or legal liability.
Studies have shown that many types of signs attempting to warn of normal conditions in residential areas have
failed to achieve the desired safety benefits. If signs encourage parents and children to believe they have an
added degree of protection, which the signs do not and ‘cannot provide, a great disservice results.

Because of these serious considerations, Minnesota law does not recognize, and
Federal Standards discourage, use of “Children at Play” signs. Specific warnings for

schools, playgrounds, parks and other recreational facilities are available for use where
clearly justified.

Children should not be encouraged to play within the street travelways. The
sign has long been rejected since it is a direct and open suggestion that this
behavior is acceptable.
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Why Don’t They Put In More STOP SIGNS?

A stop sign is one of our most valuable and effective control devices when used at the right place and under the right
conditions. It is intended to help drivers and pedestrians at an intersection decide who has the right-of-way.

One common misuse of stop signs is to arbitrarily interrupt through traffic, either by causing it to stop, or by causing such an
inconvenience as to force the traffic to use other routes. Where stop signs are installed as “nuisances” of “speed breakers,”
there is a high incidence of intentional violation. In those locations where vehicles do not stop, the speed reduction is
effective only in the immediate vicinity of the stop sign, and frequently speeds are actually higher between intersections. For
these reasons, it should not be used as a speed control device.

A school crossing may look dangerous for children to use, causing parents to demand a stop sign to halt traffic. Now a
vehicle which had been a problem for 3 seconds while approaching and passing the intersection becomes a problem for a
much longer period. A situation of indecision is created as to when to cross as a pedestrian or when to start as a motorist.
Normal gaps in traffic through which crossings could be made safely no longer exist. An intersection which previously was
not busy now looks like a major intersection. It really isn't— it just looks like it. It doesn't even look safer and it usually isn't.

Most drivers are reasonable and prudent with no intention of maliciously violating traffic regulations; however, when an

unreasonable restriction is imposed, it may result in flagrant violations. In such cases, the stop sign s T
can create a false sense of security in a pedestrian and an attitude of contempt in @ motorist. These
two attitudes can and often do conflict with tragic results. r

Well-developed, nationally recognized guidelines help to indicate when such controls become |
necessary. These guidelines take into consideration, among other things, the probability of vehicles \
arriving at an intersection at the same time, the length of time traffic must wait to enter, and the
availability of safe crossing opportunities.
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When Will a Lower Speed Limit be Posted on My Street?

A common belief is that posting a speed limit will influence drivers to drive at that speed. The facts indicate otherwise.

Research conducted in many parts of this country over a span of several decades has shown that drivers are influenced more by the appearance
of the highway itself and the prevailing traffic conditions than by the posted speed limit.

Minnesota’s Basic Speed Law requires that:

“No person shall drive a vehicle on a highway at a speed greater than is reasonable and prudent under the conditions and having regard to
the actual and potential hazards then existing. In every event speed shall be so restricted as may be necessary to avoid colliding with any
person, vehicle or other conveyance on or entering the highway in compliance with legal requirements and the duty of all persons to use
due care.”

In Minnesota, the maximum speed limit in an urban district is 30 miles per hour unless otherwise posted. An urban district is defined as the
territory contiguous to and including any street which is built up with structures devoted to business, industry, or dwelling houses situated at
intervals of less than 100 feet for a distance of a quarter of a mile or more. Outside urban districts, the maximum speed limit for any passenger
vehicle is currently 55 miles per hour. These speeds are not always posted but all Minnesota motorists are required to know these basic 30 and
55 mile per hour speed laws.

Under Minnesota law, intermediate speed limits (except school speed limits) between 30 and 55 miles per hour may be established on any
road, including county highways and city streets, only by the State Commissioner of Transportation. The commissioner must establish the
speed limit upon the basis of an engineering and traffic investigation. This investigation includes an analysis of roadway conditions, accident
reports, and the prevailing speed of prudent drivers. If speed limit signs are posted for a lower limit than = ——
is needed to safely meet these conditions, many drivers will simply ignore the signs. At the same time, SPEED |
other drivers will stay within the posted limits. This generally increases the conflicts between faster and |
slower drivers, reduces the gaps in traffic through which crossings could be make safely and increases
the difficulty for pedestrians to judge the speed of approaching vehicles. Studies have shown that where
uniformity of speed is not maintained, accidents generally increase.
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