PAVEMENT QUALITY FORECASTING

Technical Analysis Peer Exchange (TAPE)

May 28, 2015







Des Moines Area MPO
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Voting Member

Associate, Non-Voting Member

“ny anse
. &
wemensvssanne Lanades  a,
- :
P .
= . Temur,
.
ey ePolk City H
(1a1) [ . tb .
ol ' l= '” 89 :
. ..ﬂ' 5 :
Y.t (1) .
% .
& boaaua g ssuns
‘l,,‘ Ankery
".‘ )
Bondugdnt
Grimes Johnston 80
T 0 Altoona
Urbandale Ej
Windsor
:. Waukea i Heights
. %
H Plegsant Hill
. .
. .
65 .
.
(?s) Des Moines] H
West D&s Moinesg i
'
e e
Van Méter s
() {
: 5 Carlisle .
H .
i .
- -t
H Norwalk o*
P .ceeseseesq Pumming % ~a
e P H 5)
.

1
Mitchellille

| TR -



Mobilizing Tomorrow
-

* Along-range transportation plan for
the year 2050

* Four Goals:

1. Enhance multimodal transportation options

2. Manage and optimize transportation

infrastructure and services MOBILIZING TOMORROW

3. Improve the region’s environmental health J Transportation Plan for a

Further the health, safety, and well-being
of all residents in the region




Performance-Based Planning
-

* Moving Ahead for Progress in the 215t Century (MAP-21)

— Signed into law in 2012 as the nation’s transportation
authorization bill

— Focuses on a fix-it first mentality, encouraging regions to
prioritize the protection of prior investments and to
improve upon their safety and reliability

— Most importantly, it requires performance-based planning




GOAL 2:

Manage and Optimize Transportation Infrastructure and Services

Performance Measures:
Pavement Conditions

Bridge Conditions

DART’s Fleet

Congestion

Freight Impediments



Setting Regional Targets

i
1
i
STATE Of t h e R O a d S E The lowa Department of Transportation (DOT) and the Institute for Transportation at lowa State P V m n
' University (InTrans) annually collect pavement condition data for roads across the state. This data
\ includes the Pavement Condition Index (PCI), which tells us the level of quality we can expect when
1 driving on the roadways. PCI scores range from O to 100, with 100 being the best possible score.
Condition Index

Current Status:

Average PCl: 60

% of roads in poor or worse
condition: 18%

Target for 2050:

Maintain conditions




Project Selection Process STREETS + Highways

* Projects solicited from
communities & evaluated

* Balance of community priorities
and system need

* Two project lists
— Constrained = STP eligible
— lllustrative = non-STP eligible




A Need for Forecasting

* Fiscal Capacity
— Maintenance becomes top priority for federal funding

— Raises a need to determine whether any funds will be left after
maintenance projects are completed

* Two Key Questions:
1. How is the region performing based on current maintenance
budgets?
2. How much additional funding is needed to maintain the regional

target




Methodology
@ Results



Study Area
MPO Planning Boundary
2013 Local Road Assessment
2,470 miles of non-DOT roads

Data



Measuring Pavement Quality
-

* Pavement Condition Index (PClI) 100

Excellent

— Collected by the lowa DOT and InTrans 20

— PCl gives a user the level of quality they
should expect when driving on the
roadways 40

— Range: 0-100 e

20

60

Fair

Very Poor




Forecasting Software
.

* Deighton Total Infrastructure Management System (dTIMS®)

— Purchased from InTrans

— Pavement forecasting software that uses custom models and
budget scenarios to forecast their affect on conditions into the

future

— Applies various treatment types with estimated costs associated
with each treatment




Applying the Right Treatments

* Pavement treatments needed to reflect an entire region

 Worked with the MPQO’s Planning + Engineering
Subcommittees to develop list of treatments:
— Concrete Pavement Restoration
— Mill and Overlay for HMA and COM
— 3” Overlay for HMA and COM I
— Replacement for PCC HMA  Hot Mix Asphalt

Pavement Treatment Types

— CraCk Sea“ng PCC  Portland Cement Concrete




Treatment Types
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Determining Budgets
i e =
e Street Financial Reports (IDOT)

— 6-year average for maintenance spending
— Region: $30m/year

— Des Moines: $15.5m/year
— West Des Moines: $2.3m/year

* Used dTIMS to determine what should be spent on
maintenance needs




Regional + Local Perspectives
-

 Step 1 - Regional
— Regional Targets

* 18% of roads in poor or worse condition
* Average PCl of 60

— Two Questions

1. How is the region performing based on current
maintenance budgets? o)
2. How much additional funding is needed to maintain the ©

regional target
11_95-




Regional + Local Perspectives
-

+ Step 1 - Regional e

— Applied four budget o

@Eudget By Year and Catec

Scenarlos to entlre . = Years Mazintenance Budget Capital Budget
\..% g 20714 S000¢  $40,000,000.00
d k I >015 $0.00 . $40,000,000.00
roadway networ 20m i 000, S0000%0
2017 000 $40,000,000.00
3 2018 000 $40,000,000.00
§-§ 2019 000 $40,000,000.00
¢ 2020 $0.00  $40,000,000.00
30M 2021 $0.00  $40,000,000.00
2022 $0.00 ¢ $40,000,000.00
2023 $0.00  $40,000,000.00
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Regional + Local Perspectives

e Step 2 - Local
— Are some cities doing better than others?
— Budget scenarios

1. Current annual funding
2. Annual funding needed to maintain regional goals

— Detailed reports for each jurisdiction
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Regional Pavement Quality
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540 Million 2050 TARGET: MAINTAIN CURRENT

Annually PAVEMENT QUALITY
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Local Conditions
| —

* Individual city forecasts

— Two Scenarios
1. Current annual maintenance budgets (Street Financial Reports)

2. Annual budget needed to reach regional target




PERCENT POOR OR WORSE WITH CURRENT
FUNDING LEVELS, 2023

Windsor Heights

rimes

Mitchellville
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2013 LOCAL ROAD ASSESSMENT CITY OF WINDSOR HEIGHTS

URBANDALE AVE|

Annual Maintenance (6-Year Average): $498,948

72ND ST

Miles of Road Measured: 22
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2013 LOCAL ROAD ASSESSMENT CITY OF URBANDALE

‘\T Annual Maintenance (6-Year Average): $2,042,375

H Miles of Road Measured: 190
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How much
funding is
needed?

City

Altoona
Ankeny
Bondurant
Carlisle
Clive
Cumming
Des Moines
Grimes
Johnston
Mitchellville
Norwalk
Pleasant Hill
Polk City
Urbandale

Waukee

West Des Moines

Windsor Heights

Total

Current Annual
Funding

$696,106
$1,544,627
$256,328
$343,530
$1,662,341
$27.451
$15,551,818
$913,603
$1,218,221
$58,568
$679,457
$579,915
$253,022
$2,042,375
$559,356
$2,237,219
$498,948

$20,122,885

Total Annual Funding

Needed
$1,500,000
$5,000,000

$400,000
$450,000
$2,500,000
$175,000
$16,500,000
$3,000,000
$275,000
$1,300,000
$400,000
$4,000,000
$1,500,000
$4,000,000

$41,000,000

Additional Funding

Needed
$803,894
$3,455,373
$143,672
$106,470
$837,659
$147,549
$948,182
$1,781,779
$216,432
$620,543
$146,978
$1,957,625
$940,644
$1,762,781

$11,877,115



Environmental Justice Areas

* Concentrated area of traditionally
underserved populations. Defined using:
— Limited English Proficiency (LEP)
— Non-White Population
— Persons in Poverty
— Carless Households
— Single Heads of Households with Children
— Persons Over 65
— Persons with a Disability

ES MOINES AREA




Environmental Justice Areas

60 .

N About 14% of local roads in
50 the region lie within EJ areas.
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City Attention
.

* Following release of the report, City of Des Moines staff
took a closer look at their maintenance budgets

 Requested to re-run forecasts based on adjusted budget
scenarios

— S4 million (actual)
— $6.5 million (increased RUT)




City of Des Moines Adjustments

Average Condition (PCl)
Budget Used in Report ($15.5M) Adjusted Budgets
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Metro Comparisons
.

2013 Local Road Assessment (Non-DOT Roadways)

Jurisdiction Average PCI % Poor or Worse
Corridor MPO (Cedar Rapids Region) 50.2 31%
MPO of Johnson County (lowa City Region) 51.0 29%
Dubuque Metropolitan Area Transportation Study 58.7 21%
Des Moines Area MPO 52.0 28%

ES MOINES AREA
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Gas Tax
Increase

Additional 10¢ per
gallon starting
March 1%, 2015

Current Annual

Maintenance

Total Funding
Needed

Addition Funding
Needed

Increased Funding
with 10cpg Increase

Altoona $696,106 $1,500,000 $803,894 $261,738
Ankeny $1,544,627 $5,000,000 $3,455,373 $820,476
Bondurant $256,328 $400,000 $143,672 $69,480
Carlisle $343,530 $450,000 $106,470 $69,768
Clive $1,662,341 $2,500,000 $837,659 $278,046
Cumming $27,451 $175,000 $147,549 $3,601
Des Moines $15,551,818 $16,500,000 $948,182 $3,675,960
Grimes $913,603 = . $148,428
Johnston $1,218,221 $3,000,000 $1,781,779 $311,004
Mitchellville $58,568 $275,000 $216,432 $40,572
Norwalk $679,457 $1,300,000 $620,543 $161,070
Pleasant Hill $579,915 - - $158,130
Polk City $253,022 $400,000 $146,978 $61,524
Urbandale $2,042,375 $4,000,000 $1,957,625 $710,334
Waukee $559,356 $1,500,000 $940,644 $248,220
West Des Moines | $2,237,219 $4,000,000 $1,762,781 $1,020,996
Windsor Heights | $498,948 - - $87,480
$29,122,885 $41,000,000 $11,877,115 $8,126,827

Source: lowa DOT
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Aaron Bartling

abartling@dmampo.org
515-334-0075

Report available at: dmampo.org/reports
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