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Robert Herling, Planner
Duluth-Superior Metropolitan Interstate Council

rherling@ardc.org (218)–529-7573
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�� BiBi --state metropolitan planning organization (MPO)state metropolitan planning organization (MPO)

• federally designated

• coordinate; provide leadership & technical support

• shared between ARDC (MN) and NWRPC (WI)

� ResponsibilitiesResponsibilities

• Long-Range Transportation Plan (LRTP) - four years

• Transportation Improvement Program (TIP) - annually

• Unified Work Program (UWP) - annually
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�� Federal Transportation Bill Federal Transportation Bill –– SAFETEASAFETEA--LULU

• emphasis on safety

• data-driven decision making

�� Funding limitationsFunding limitations

• higher construction costs, but less funding available

• new emphasis on preservation vs. expansion

• find projects with best “bang for buck”

FHWA – Highway Statistics Series
• http://www.fhwa.dot.gov/policy/ohim/hs06/xls/hm71.xls
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8.64532459,000
National Averages

for UZAs

6.873,2792,519,000
Twin Cities

UZA

14.63358127,000
Duluth/Superior

UZA

people miles ft / people
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Improved safety & efficiency through low-cost, 
high-benefit solutions

�� perform a systemperform a system--wide assessmentwide assessment

•• prioritize locations by needsprioritize locations by needs

•• provide a method of monitoringprovide a method of monitoring
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• 3 crashes per year3 crashes per year

•• Reduced crash rateReduced crash rate

•• High severity rateHigh severity rate

•• 3 Crashes per year3 Crashes per year

•• Moderate crash rate Moderate crash rate 

•• Low severity rateLow severity rate
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•• 6 Crashes per year6 Crashes per year

•• High crash rateHigh crash rate

•• High severity rateHigh severity rate
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• running a system-wide analysis with any frequency

• balancing safety and efficiency needs

• balancing spot locations and road segments

• comparing needs between two states
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• thresholds to limit number of locations analyzed

• address spot locations and road segments separately

• two separate assessments (MN & WI)

• make the resources we have work for us
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� Safety

• crash frequency

• crash rate

• crash severity

� Mobility

• Level of service

• travel time

• delay time
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� Safety

• state-available crash data

• ADT counts – city, county, state

� Mobility

• level of service (LOS) – from traffic model

• ADT counts – city, county, state

* System-wide travel time and delay data are cost-prohibitive
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• statewide data

• updated annually

• filtering capabilities

• provides a variety of info.

stacker functionstacker function
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Adjusted Scale

5 year crash trend

Current crash severity

Level of service

Functional class

1 2 3 4 5 6

0 2 4 6 8 10

A B C D E F

Major/
Major

Major/
Minor

Major/
Collector

Minor/
Minor

Minor/
Collector

Collector/
Collector

• Only analyzed spot locations

• Safety threshold: 3 or more crashes in most recent year

• Mobility threshold: LOS D or poorer

• Did not compare MN results with WI results
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Locations ranked with Locations ranked with weight valuesweight values (LOS given more influence)(LOS given more influence)

For each location, analysis of For each location, analysis of 
conditions contributing to poor safety conditions contributing to poor safety 
& capacity& capacity

• Too simplified

• Crash rate not the best measure for all cases

• Too much emphasis put on LOS
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• Use similar measures for both capacity and safety

• Use same number of measures for both 

• Get rid of the weights

*  Quantify even-handedly & objectively
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== �5��5� scientificscientific

== �5��5� statistically significantstatistically significant

?? measure of measure of relativerelative performanceperformance

?? inexpensiveinexpensive

?? fair & balancedfair & balanced

- from “Burger Kings” by Dara Grumdahl, Minnesota Monthly, July 2008
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• Crash frequency  (Quantity)

• Crash severity rate  (Severity)

• Average increase in crash rate  (Change)
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• AADT per lane mile  (Quantity)

• LOS  (Severity)

• % change in AADT  (Change)
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(crashes '**'� + '**�� + '**(� + '**<� + '**�� � ÷

Average number of crashes per yearAverage number of crashes per year
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property
damage
crashes

( � 1) injury
crashes( � 2) fatality

crashes( � 3)

Number of equivalent property damage crashes per million vehicleNumber of equivalent property damage crashes per million vehicless
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x � � � �
total years  x 365 days  x intersection AADT

1,000,000
vehicles
entering

example result: *AB���	���
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State Hwy 194 & Mesaba Ave E 4th St & 6 th Ave E
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Average change in crash rate  vs.  base yearAverage change in crash rate  vs.  base year’’s change in crash s change in crash 
rate (2002 to 2003)rate (2002 to 2003)
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- 0.34

+ 0.20
C

ha
ng

e 
in

 R
a

te

1 year

C D'**�D'**�� + D'**(� + D'**<� + D'**�� � ÷ (� �

AADT per lane (factored by traffic control type)AADT per lane (factored by traffic control type)
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where:

No control (not an intersection) = .01

Roundabout = .02

Signal (protected L-turn for all) = .03

Signal (protected L-turn for some) = .04

Signal (no protected L-turns) = .05

Stop or Yield = .06
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x  traffic control device factornumber of lanes( )�AADT'**�
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LOS as identified by TP Plus modelLOS as identified by TP Plus model
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A, B, C, D, E, F( )

LOS A = 1

LOS B = 2

LOS C = 3

LOS E = 5

LOS F = 6

LOS A = 4where:

example result: $�
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% change in AADT from 1% change in AADT from 1stst year to last year (adjusted by year to last year (adjusted by funcfunc. class). class)
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Where FC is: Major arterial = .05

Minor arterial = .04

Major collector = .03

Major collector = .02

Local road = .01

( )
FC1 + �� � +… FC�+ ( )

AADT'**� - AADT'**'
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• Indexing
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• Composite scoring

� � = -100(X/R) +100

�
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Creates an individual score between 0 Creates an individual score between 0 –– 100100

Combines all individual scores for a final score     Combines all individual scores for a final score     
between 0 between 0 -- 600600

worst
severity

rate
( �best

severity
rate )_� worst 

severity
rate

)( _ locationlocation’’ss
SeveritySeverity

raterate

• Indexing � � = -100(X/R)+100

÷-100 x +100

example:

• Composite scoring
�
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index value 
for LOS( )index value 

for AADT
per lane mi

( ) index value 
for % change 

in AADT
( )

index value 
for % change
In crash rate

( )index value 
for crash
frequency

( ) index value 
for severity

rate
( )+ +

+ ++

�

��

���

���

���

���

 ��

 ��

!�"�
�#��$�%�

����!

� ����
����&�
$�'����������

(#�������$
#����������)"

#*�����+*���$
,�-�
�#�

#����������)"
$�.���������

�����	�
	���E
�!
����
���&���
%�
���
���
	
�����	�
	���E
�!
����
���&���
%�
���
���
	


��������������������������

�� 
!��

���
���

���
�� 

!��
���

���
���



6

5	����!�E
�!
����
�������
����
��	����&��5	����!�E
�!
����
�������
����
��	����&��
���
������
��� 
	
	 
�����
���
�����
���

�

��

���

���

���

���

 ��

 ��

!�"�
�#��$�%�

����!

�����
����&�
$�'����������

(#�������$
#����������)"

#*�����+*���$
,�-�
�#�

#����������)"
$�.������� ��

#�
����.���	���
.��������.���	���

��������������������������

�� 
!��

���
���

���
�� 

!��
���

���
���

��	 "# �"�� $%&'(�)���

� "# �*%���� $%&'(�)��+

8�(8�( ���� $��F��$��F�� ���� �6
�83��"
&�!������� 
���6
�83��"
&�!������� 
��

0 50 10025
Feet! �

"
! �

"
� 
� 

#�#�

%%� 
� 

� � � �!
� � � �!

/0#�1/0#�1

/0#�2/0#�2

�
* Lack of protected L-turns on E 4th St
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* Inadequate sight distances

� �5�� scientific

� �5�� statistically significant

� �$ a way to measure relative performance

� �$� inexpensive

� �$ fair & balanced
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Robert Herling, Planner:    rherling@ardc.org
Duluth-Superior Metropolitan Interstate Council (MIC):    www.dsm ic.org


