Transportation Performance
Management Webinar Series

Case Studies: The Next Generation of Continuous TPM
Improvement Methodologies
Qi

Sponsored by AASHTO and FHWA

Wednesday, July 17, 2024
TPM Webinar 23
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Our TPM webinar series is held every two
months, on topics such as communications,
system performance management, data
sources, and many more to come!
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Use the webinar chat panel during the
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— Submit questions for today’s presenters

— Submit ideas for future webinar topics

Find us on the AASHTO TPM Portal
https://www.tpm-portal.com
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Webinar Agenda

Introduction & Agenda

- Gary Vansuch, Colorado DOT, Chair, AASHTO CPBM Subcommittee on Organizational
Management.

FHWA Perspective

- Mshadoni Smith-Jackson.

AASHTO Perspective

- Anna Mclaughlin, AASHTO.

CPBM lIssues Survey: Initial Findings

- David Putz, lowa DOT, Co-Chair, AASHTO CPBM Subcommittee on Organizational
Management.

The Next Generation of Continuous Improvement Methodologies and Introduction of National

Focus Innovations from AASHTO Innovation Management

- Gary Vansuch, Colorado DOT, Chair, AASHTO CPBM Subcommittee on Organizational
Management



Webinar Agenda

2:30  State DOT Case Studies
- Kalli Wegren, Colorado DOT — GIS Potholes Field Map & GeoHub Layer (2:30-2:45)
- John Kronholm, Colorado DOT — Wildlife Underpass Sizing (2:45-3:00)
- Mark Kilian, Arizona DOT — Remote-Controlled Skid Steer (3:00-3:15)

3:20 Audience Q&A.

- Moderated by Gary Vansuch, Colorado DOT.
3:25 Wrap-Up.
- Gary Vansuch, Colorado DOT, Chair CPBM Subcommittee on Organizational

Management.
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AASHTO 2024 Conference on Data Management & Analytics,
Planning, and Performance-Based Management
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CPBM Issues Survey: Initial Findings

Dave Putz

lowa DOT

Co-Chair, AASHTO CPBM Subcommittee
on Organizational Management TPM
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TPM Webinar 23

CPBM Issues Survey

Presentation of Initial Findings

Conducted by AASHTO's
Committee on Performance Based Management



2024 CPBM Issues Survey Respondents
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Scope of Responsibilities

Scope of Responsibilities

©

Performance Azzet Mansgement Crganizational Rizk Management System Mobility and Other |pleaze zpecify)
Management Management Emerging Technologies



TOPICS TO CHOOSE FROM

« Accountability

* Asset Management

« Change Management

« Communication

* Culture

* Customer Service

« Data Management

+ Decision-Making

* Innovation

« Knowledge
Management

 Leadership
+ Organizational Alignment
* Organizational

Improvement

* Performance Management

Policy

 Portfolio (Construction)

Management
Portfolio (Organization)
Management

* Prioritization

* Process Management
* Program (Construction)

Management

* Project Management
* Project/Program /Policy

Strategy & Evaluation

* Resilience

* Risk Management

+ Strategic Planning

« Technology

* Workforce Management



TOPICS OF INTEREST

Topics of Interest
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'OPICS OF INTEREST

Topics of Interest - Top 10
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CHALLENGES - Biggest, 2" Biggest, 3"
Biggest

Challenges (Simple-Stacked)
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CHALLENGES - Biggest, 2" Biggest, 3™
Biggest

Weighted Challenges - Top 12
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Why is the Issue Pressing for Your Agency?

« Organizational Resource Constraints/Issues - Staffing (people and skills), workforce
turnover, and funding/available resources were constraints impacting performance
management efforts.

* Organizational Response - Technology, ever evolving, needed to be understood and
used - often requiring leadership to champion performance management efforts.

* Organizational Function - Change management as well as prioritization are needed to
identify, focus, and carry efforts from development through implementation.

e Culture - It will take a shift in culture and mindsets to be open to the innovation and
new approaches needed.

* Data - Both management and integration of data were needed to better leverage as
much value as possible.



Maturity — Operational/Strategic Decisions

Maturity of Agency's Practice in Facing Operational or Strategic Decisions
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Importance - How important the effortisto Implementation - How much work isneeded to Impact - How much impact the effort will have Sustainability - How much work is needed to

improving performance? get the effort "off the ground?" on improving performance? maintain the effort?



Maturity — Operational/Strategic Decisions

Maturity of Agency's Practice in Facing Operational or Strategic Decisions

35%
32%

30% 30%

Have No Practice (1) Ad Hoc (2) Defined (3) Actively Managed (4) Integrated (5)

30% 28%

25%
20%
15%
10% 3%

5%

2%
0% 0%
- ]

26% 26%

24%
22%
18%
16% I

20%

18%

16%
I 12% 12% I

| 28%

B Importance - How important the effort is to improving performance? W Implementation - How much work is needed to get the effort "off the ground?"

B Impact - How much impact the effort will have on improving performance? M Sustainability - How much work is needed to maintain the effort?



External Resources

Principal External Resources in Support/Enhancement of PBM Efforts
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FHWA AASHTO NCHRP Research Web Portals Conferences Peers Consultants



Future Performance Management Practices

* Technology and Automation - Leveraging technology will enhance data-driven
decisions and improve efficiency.

* Maturing of Practice - Maturity of practice will lead to a growing body of best
practices across agencies.

* Improved Data Practices - Data collection, management, and analysis will
support more effective performance management practices.

* Shift in Focus - Improved practices will lead to an expansion of performance

management focus: long-range planning, resilience, equity, customer, and other
societal outcomes.
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CPBM Issues Survey

Presentation of Initial Findings

THANK YOU!



The Next Generation of Continuous Improvement Methodologies & Introduction
of National Focus Innovations from AASHTO Innovation Management

Gary Vansuch
Colorado DOT

Chair, AASHTO CPBM Subcommittee on
Organizational Management

TPM

US.Department of Transportation
e‘ Federal Highway
@7 Administration
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AASHTO Organizational Management Subcommittee

Mission: Help transportation agencies achieve
organizational excellence and advance the practice of
performance excellence by identifying, analyzing and
sharing information to improve organizational
performance at the strategic, tactical and operational
levels of the organization!




cg GIS Potholes Fieldmap & GEOHUB Layer Improvement
< = AASHTO/FHWA TPM Webinar

GIS Potholes Field Map & (}
Brac:lley Myers, Paul Juszczak, and GeoHub Layer A n
Kal.l] Wegren Hydraulics Team / Region 4 6Yeﬂ{ddl{ M
Region 4

Knowing what potholes exist and

where can be difficult to know A photo of a pothole in the Region 4 are

The GIS Pothole Field Maps allows e
pothole data to be captured easily and §
efficiently in the field.

Maintenance Personnel CDOT's GIS
GeoHub (Online System)
CDOT's GIS Field Map

Saves money and time
Improves internal and external
customer experience

Kalli Wegren

Bradley Myers
CLICK HERE FOR MORE DETAILS Paul Juszezak

Region 4




& Pothole Tracking Needs

™

Bad winter with a wet spring =

significant rise in potholes

Data needed for local area meetings

Internal Accountability

Bridge the gap between maintenance

and engineering




O Pothole Tracking Evolution

Pot Hole Repair Schedule

Seadiey rpera@etate oo sm St wo oo &

- Started as a Google Form informed spreadsheet

Emoil *

Bacir bemfimy ymes § atate Co on a8 Tu e 10 be b kefmd =t oy reages .

- Maintenance would input data back in office

WOt i the scheduled dote? *

- Spreadsheet required significant cleaning &
updates

om0 prvy

Wrot Foreman Area?
O wng aves

O Uncom Aee

O ot dres
O vy Arwa Nhat is the sche Estimated compl What Foreman ﬂEsnma‘eu tmed What Highway? What are the mil Number of emplc Cold Mix, Hot Mi Is this a tempora If the repair is tei Are the employe If overtime was §***"After work is completed™**** ¥
O PesdAres 6/13/2023 6/15/2023 John Area 8 hours 076-076A 47.000-44.000 8 Hot mix Permanent Regular time Section completed, pothole free
:; i i 6/13/2023 6/15/2023 John Area 8 hours 257 14-18 4 Hot mix Permanent Regular time Section completed, pothole free
6/13/2023 6/15/2023 John Area 2 days 14 150-170 3 Hot mix Permanent Regular time Section completed, pothole free
O Bdoe G 6/13/2023 6/14/2023 George Area 8 hours 170 329 to 340 3 Cold mix Temp 6/23/2025 Reqular time Section completed, pothole free
6/13/2023 6/13/2023 King Area 2 hours 125 270-271 3 Cold mix Temp 7/18/2023 Regular time Section completed, pothole free
Setnstod Gine of warlds 6/12/2023 6/12/2023 King Area 1 hour 392 97-98 3 Cold mix Temp 9/6/2023 Regular time Section completed, pothole free
6/12/2023 6/12/2023 King Area 1 hour 125 291 2 Cold mix Temp 7/18/2023 Regular time Section completed, pothole free
6/12/2023 6/12/2023 King Area 1 hour 125 281 2 Cold mix Temp 7/182023 Regular time Section completed, pothole free
Crsoss - {12/2023 6/12/2023 King Area 1 hour 125 frontage 276 2 Cold mix Permanent Regular time Section completed, pothole free
2/2023 6/12/2023 King Area 1 hour 125 W frontage 277 2 Cold mix Temp 7/18/2023 Regular time Section completed, pothole free
6/12/2023 6/12/2023 King Area 1 hour 125 E frontage 2n 2 Cold mix Temp 7/19/2023 Regular time Section completed, pothole free
Wrot Highwoy? * 6/12/2023 6/12/2023 King Area 1 hour CR 52 272 2 Cold mix Temp 7/18/2023 Regular time Section completed, pothole free
6/14/2023 6/14/2023 Paul Area 6 hours 006J 454 3-454.4 10 Hot mix Permanent Regular time Work completed, need to return to complete potholes
R 6/14/2023 6/14/2023 George Area 8 hours 070A 394.390-419.311 4 Cold mix Permanent Regular time Section completed, pothole free
6/15/2023 6/15/2023 Lincoln Area 4 hours 119 62.9-63 2 Cold mix Permanent Regular time Section completed, pothole free
ek e N e ey 6/15/2023 6/15/2023 Lincoln Area 4 hours 025A frontage 231-233 2 Cold mix Permanent Regular time | Section completed, pothole free
6/15/2023 6/15/2023 Paul Area 5 hours 076A 148-149 5 Mastic Permanent Regqular time Work completed, need to return to complete potholes
Yo e 6/20/2023 6/22/2023 John Area 3 days 076-078A 45.000-41.000 7 Hot mix Permanent Regular time Work completed, need to return to complete potholes

NumBer of empicyess? *




e

CDOT utilizes ESRI Tools

GEOHUB! = Online GIS

Patched Potholes data layer

GeoHub

Mapped known pothole repairs

Spatially mapped data

GIS & Pothole Data Integration

Foreman
HWY
MP_Start
MP_End
Direction
Material
Temp_or_Pe

SQ_Yards

SHAPE__Length

Store important information

Integrate data into other maps & tools

Generate reports

How to capture pothole data in real-time...

Paul Aree 7
006J i
419.000000 Boundaries and Routes
£27.000000 Engineering Regions
Cold mix
Temp \ Maintenance
0
Patched Potholes_Completed FY23
port Da emp_o
Temporan
Evp - — Parmznent
. CAR -]
uvp

fem Information

RT
RGAN

O




E% GIS Potholes Field Maps App Advantages

#_  Download on the
S App Store

Collect

FIELD MAP APP

o Collects REAL-TIME data

e Offline areas (mountains) no longer an
issue!

o Data & pictures

e Syncs to GeoHub for maintenance,
leadership, and others to pull data any
time

e Problem areas and lower ADT roads
get increased visibility by engineers
and leadership

o Additional funding for problem areas

Points, lines, and polygons




E@ GIS Field Maps Rollout

Training! LS [womies. ..
I n i ti a l Di ffi C u lti eS : - GeoHub & Field Maps Pothole Data Collection Training

Promoting to Foreman area’s leadership - Snpeee——

. . map in CDOT': Geotub placform. Thiz veorkfiow iz meant to ascompany the tuzonal video at thiz
Presenting benefits S

Gained momentum when one particular area had sttt —
higher visibility by engineers T i e o i

Recognition for the creation of the app ko
Division of Maintenance looking to utilize for e
funding disbursement of project money provided s

by traffic commission. e ey




e

Potholes are marked before patching operations
Rollout is gaining traction within our region

Data and historical data sets are growing
The first engineer project is being planned

Current Status

/ 3 o\

Points, lines, and polygons 0 X /é;
3 HA AT

~—




E@ Hopeful Future of the Pothole App

Gain evidence of the value from Region 4
The app goes statewide
Linked to COTrip to identify pothole areas




E% Thank You!

Bradley Myers I-70, Utah & CDOT Region 3
Maintenance Project Manager, Region 4 CDOT

bradley.myers@state.co.us

Rt e e

Paul Juszczak  epep—
Environmental PWQ & GIS, Region 4 CDOT |
paul.juszczak@state.co.us "0 .

oo
...,_‘_

Kalli Wegren, PE, CFM
Project Manager, Region 4 CDOT
kalli.wegren@state.co.us




Use of Statistical Analysis When
Sizing Wildlife Underpasses
COLORADO for Large Mammals)

Department of Transportation

July 17,2024




E@ How do | size my wildlife underpass?

Wildlife Passages Sizes for Large Mammal Underpasses: Existing research

» Stakeholders: “you should just make it 80’ wide” - Vail Pass Environmental Assessment

 Patricia Cramer: Kept shorter then 120’°, can be as low as 10’, height is not as important, can
get 80% success (one study didn’t have wildlife fence...)

» Reed: Muddy Springs 10°’x10°x100’.... 61% effective (but deer are frightened as they exit)

» Tony Clevenger: Banff Study averaged 76.4% success rate @187.6’ Lx 23.8° Wx 11.8’ H

« Bill Ruediger: 10’-12’h x 20°-23’w (or bigger, length?)

» FHWA Crossing Handbook: min: 23’w x 13’t recommended: 32’w x 13’t (bigger is better)

 Julia Kintsch SH 9: overall 96% success rate 42’w x 14’t x 66’l

Nothing definitive, but all generally agree that the shorter
and wider, the better.

What about length?

Concept of openness ratio?

“height” x “width” divided by “length” - not reliable index*

Openness Ratio? Questionable*

*Publication No. FHWA-CFL/TD-11-003 March 2011




Measuring Success Rates

Wildlife Underpasses effectiveness can be
measured

Wildlife Underpass

Success and Repel

I = Camera Location




Measuring Success Rates (from video)




E@ Combining Multiple Success Rates

REPORT CDOT-2022-01 MARCH 2022

Hypothesis [paraphrased]: Can success rates of wildlife
underpasses be predicted using “length” x “width” x “height”?

A Literature Analysis and Study to

Determine Optimal Wildlife Crossing

Combine results from 16 different studies: Stracture Size
Species Animal Count | Percent of Total | Number of Underpasses
Animal Count Used by Each Species
Deer 270,020 98.5% 75
Elk 3,810 1.4% 33
Bighorn Sheep & Pronghorn 127 >0.1% 5
Lynx 6 >0.1% 5
Moose 68 >0.1% 5
Wild Horse unknown - 3

Average Results of all studies:
Success Rate = 65% APPLIED RESEARCH & ey

Length = 1 38 ’ INNOVATIONBRANCH Teresa Smithson

Width = 46, George Woolley
Height = 14’ https://www.codot.gov/programs/research/pdfs/2022/2022

COLOFKADO

Department of Transportation




E@ Valid Study Results

This Study’s results, using regression modeling, may inform development and
sizing of highway wildlife passages relative to defining success criteria for larger wildlife and
reducing wildlife-related vehicle collisions across Colorado.

Modeling is Valid of (L)x(W)x(H): ): The results indicate that, given a statistically valid sample

size, modeling can be done to determine which structure dimensions (length, width, and
height) most strongly influence a species’ (such as mule deer) success rate through wildlife
underpass crossing structures.

Predictable Success Rates: , , , , , ,
S - X€5: Given this analysis, modeling to predict success rates for a given

tructy 1N | , ateq
O°F 2022-09-21 6:41:41 PM M 1/3 C SO°F

2022-06-28 8

g 30



E@ Model 4 Study Results: Deer Underpasses

MODEL 4: UNDERPASS PREDICTED SUCCESS RATES FOR MULE DEER

Underpass Predicted Success Rate for Mule Deer, Widths

= - =& Height?

ZEm e e e e = fe—————————————— Diminishing Return?

80%

N
o
X

........................

Under pass) \ 1

Success Rate, %
o
2
>~

5’

----------------------------------------------------------------

100 105 110' 115 120' 128" 130"
Underpass Length, ft

Model 4 Results: Deer Success Rate = 188.528 - (33.663*In(length)) + (10.428*In(width)) o



e

REAL WORLD PRACTICAL APPLICATION SAVES MONEY $S$

Model 4 for mule deer was used to assist in sizing a wildlife underpass on Vail Pass I-70 Colorado, resulting in a

$1.7M+ savings. Final underpass was more efficient (higher success r

Model was just a part of the evaluation:
1)  FHWA Guidance in sizing wildlife underpasses
2)  Similar sizes used successfully elsewhere in Colorado
3) The Statistical Model
4)  Camera traps
[0 Developed Wildlife Movement in Corridor
[0 Determined Target Species to be Mule Deer
0 (Elk prefer different crossing location)
5)  Cost Savings to Project ($1.7M Total)
Original Dimensions: 140’x50'x14’ — 63% Success Rate
Final: 120'x40’'x13’ — 66% Success Rate @ $10.4M
(120'x50'x14’ would be a 68% Success Rate)

Length (ft)

140"

ate) than original dimensions.

Mule Deer Success Rate, %, Underpass

130' 4

125’
120"
115
110’
105’
100"
95'

85'
80'

Vail Pass Colorado Underpass SizingI

Real World Practical Application
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Thank you for your time!

Questions?

John W. Kronholm, PE

John.Kronholm@state.co.us
(970) 306-5395



Remote Control Skid Steer and Box
Culvert Drainage Maintenance




ADD l ARIZONA DEPARTMENT OF TRANSPORTATION

Mark Kilian
ADOT Highway Operations Maintenance Supervisor
Avondale Yard




ADD l ARIZONA DEPARTMENT OF TRANSPORTATION

What are some of the issues we face with Box
Culverts?




ARIZONA DEPARTMENT OF TRANSPORTATION

Historical Cleaning Options

Air replacement system required
High noise ievels
‘xte siv< confined space training

Potential for Life saving operation within
confined space

Claustrophobic conditions / Anxiety




ARIZONA DEPARTMENT OF TRANSPORTATION

Historical Cleaning Options

Hiring of Contrac or

High & hour. s ef water needed

> Jw process / Extended working time
Traffic control needed at times

Dump site needed for wet material

Travel time to dump site




ARIZONA DEPARTMENT OF TRANSPORTATION

Historical Cleaning Options

Sigrifi an rorm needed on each side
. wiaple large pieces of equipment
Precise teamwork

Have to get cable/chain through box
somehow

Not feasible for Box Culverts with bends




ARIZONA DEPARTMENT OF TRANSPORTATION

Historical Cleaning Options

What the H***?
Your not serious!

| QUIT!!




ADD l ARIZONA DEPARTMENT OF TRANSPORTATION

ADOT’s Answer to Box Culvert Maintenance

Lifting capacity 2000 Ibs

Max travel speed (high range) 9.2 mph

Operating weight 4920 lbs
Height on Stock wheels 43.375”
Height on Tracks 44"
Standard bucket size 62"

i




ADDT ARIZONA DEPARTMENT OF TRANSPORTATION







ARIZONA DEPARTMENT OF TRANSPORTATION

Before and After




ADD l ARIZONA DEPARTMENT OF TRANSPORTATION

Before and After




ARIZONA DEPARTMENT OF TRANSPORTATION

Before and After




ARIZONA DEPARTMENT OF TRANSPORTATION

Before and After




=
o
=
<
-
o
o
o
wv
=
<
-4
-
'S
o
=
=
w
=
-
o
<
o
w
(=]
<
=
o]
N
-4
<

Before and After




ADOT = ARiZONA DEPARTMENT OF TRANSPORTATION

Safety Benefits
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20

740 Cyds

Scope of Work: 4 barrel box culvert (2) 75% full & (2) 25% full.
Box culver size is considered to be 10°.5" x 4’ x 210’ each.

estimates that scope of work can be completed in (63) working days.

Hourly Rate $253.00 (882hrs)

5223,146.00

Out of Scope Work (debris greater than 6" in diameter or hard
dig areas are considered to be out of scope and will be at
additional hourly rate of $253.00)

5253.00 per hour

Double time Rate

N/A

Travel Charges — MOB or DEMOB (21mi one-way at $3.10 per
mile)

54,882.50

Water Per Load

Client will provide water

Material Off Loading Fees per Load (109 loads $70.00 per load)

§7,630.00

Coil Heater Charge for Heated Water

N/A

Additional Labor

N/A

Remote Hose per Foot (250° of 6" remote)

No Charge

Per Diem

N/A

Hourly Rate for Chase Truck

N/A

Third Party Services

N/A

Fluctuating Fuel Recovery Fee

N/A

Estimated Total: $235,658.50
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114 Working days
100+ Locations

\_Total cost to State - $236,44
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Moving Forward

ADOT Central District has purchased second machine to
assist with demand

Rental company in Arizona has purchased numerous machines to assist with
the demand Statewide for this need

Foreign manufacturer continues to grow output and increase
reliability as demand Nationwide and Globally is significantly rising

This new innovative process will bring high cost savings annually for years
to come and will ensure our Box Culverts are maintained to the highest
levels of reliability

i
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Thank you!




Panel Q&A

Moderated by Gary Vansuch
Colorado DOT ~

US.Department of Transportation
e‘ Federal Highway

@ Administration
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All TPM Webinars:

TPM

Visit TPM-Portal.com to register for future webinars Webinars Typically

Join us for future TPM events! Begin at 2:00 PM
Eastern Time
e AASHTO 2024 Conference on Data Management &

Analytics, Planning, and Performance-Based == Y
Management (in-person), September 17-20, 2024

e TPM Webinar #24 - Best of the Annual Joint Conference,
October 2024

e TPM Webinar #25 - Driving Equitable Transportation
Outcomes, November 20, 2024

e AASHTO CPBM/TPM TSP Quarterly Meeting (virtual), CEO .
Roundtable, December 5, 2024 o

ettt For more information or to reaister:
Federal Highwa
Qmmlshullon Y AASH o TPM-Portal.com

. Calendar

11 12 13 14 15 16
18 19 20 21 22 23
25 26 27 28 29 30
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