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EXECUTIVE SUMMARY

Introduction

The Indiana Department of Transportation (INDOT) is divided

into six districts, with district offices located in LaPorte, Fort

Wayne, Crawfordsville, Greenfield, Vincennes, and Seymour.

Each district has a Technical Services Department who, with

support from INDOT Central Office staff, are responsible for

managing INDOT assets and providing technical support to the

district (including capital programs, maintenance, construction

projects, and others). They also provide input to statewide asset

management and capital programs. Each Technical Services

Department has assigned asset owners who are responsible for

the management of assets such as roadways/pavement, bridges,

large culverts, small culverts, traffic/safety, mobility, and (in the

case of Crawfordsville) drainage.

The researchers of this project were chartered to work with the

Technical Services Department in the Crawfordsville District by

using Value Stream Mapping (VSM) techniques to identify and

recommend improvements to the asset management workflows.

Findings

The most significant issue identified by the Crawfordsville

Technical Services project team is the unbalanced workload

throughout the year and the concentrated time demand in the fall

to support the Annual Call process. This time demand hinders the

effectiveness of the process and the quality of the results.

While numerous actions have been recommended, and some

piloted, those with the highest impact will address this funda-

mental issue.

1. Implement early scoping on select projects.

N Use the Asset Management 20-Year Plans to identify

low-risk projects which can have scoping started up to a

year ahead, thereby leveling the workload for the asset

managers/owners.

2. Increase on-call consulting resources.

N Increase both the budget and the number of on-call

consultants to enable an early start to scoping.

3. Implement a deadline for changes to the Annual Call process

and scoring system.

N This deadline will limit increases to the already high time

demands late in the year.

Implementation

VSM techniques were used to analyze the following four

workflows of the Crawfordsville Technical Services Department’s

asset management:

1. Annual Call process,

2. maintenance work planning process,

3. discretionary funding process, and

4. systemic funding process.

For each workflow, the Crawfordsville Technical Services team

developed a current state Value Stream Map (VSM) and analyzed

it for improvement opportunities. Preliminary results of this

analysis were reviewed by key INDOT Central Office personnel

and Technical Services personnel at four of the other five districts.

Feedback from these reviews, along with the Crawfordsville

team’s analysis and insights, were used to generate 24 recommen-

dations for improvement (17 actions internal to Crawfordsville

Technical Services and seven external actions to Crawfordsville

but within INDOT).

The project team also developed future state VSMs that

depicted the projected workflows if the recommended actions

were implemented.

The current state VSM was analyzed extensively, yielding

numerous opportunities for improvement, including those listed

above. Recommended actions were developed, and select key

actions were implemented on a pilot basis. Prototype Excel

models were developed to enable the analysis, pilot implemen-

tation, and simulate the desired outcomes in the future state

VSM.
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1. INTRODUCTION

The Indiana Department of Transportation (INDOT)
is divided into six districts, with district offices
located in LaPorte, Fort Wayne, Crawfordsville,
Greenfield, Vincennes, and Seymour. Each district
has a Technical Services Department with responsi-
bility (with support from INDOT Central Office
staff) for managing the INDOT assets within the
district and providing technical support to the district
(including capital programs, maintenance, construc-
tion projects, and others). They also provide input to
statewide asset management and capital programs. each
technical services department has assigned asset owners
responsible for management of assets such as roadways/
pavement, bridges, large culverts, small culverts, traffic/
safety, mobility, and (in the case of Crawfordsville)
drainage.

This project was chartered to work with the Tech-
nical Services Department at the Crawfordsville District,
utilizing VSM techniques to identify and recommend
improvements to the asset management workflows.

2. METHODOLOGY

Continuous improvement concepts and tools were
used as the fundamental methodology for this project.
The overall approach was to identify a current state
of the Crawfordsville Technical Services processes,

analyze the current state to identify opportunities for
improvement, and then develop a desired future state
and associated recommendations for actions to move
toward the future state.

A project team was established with members of the
Crawfordsville Technical Services staff, including.

N Technical Services Director (TSD) (Bill Smith)

N System Asset Manager (SAM) (Scott Chandler)

N Asset Owners

˚ Traffic/Safety (Tim Watson)

˚ Mobility (also Scoping Manager) (Mike Eubank)

˚ Pavement/Roadway (Vanessa McCauley)

˚ Bridge/Large Culvert (Chris Wheeler)

˚ Small Culvert (Dan Sturgeon) (replaced mid-project

by Jessica Lindley)

˚ Drainage/Special Projects (Joe Mallory)

The team developed current state process flow
diagrams using a process called VSM. The preliminary
results were shared with Technical Services staff
members from other INDOT districts, as well as key
INDOT Central Office staff. The Crawfordsville
Technical Services staff then identified and prioritized
potential improvement opportunities and piloted
selected actions where feasible. Then the team used
these results to develop future state VSMs and
associated action plans. Figure 2.1 depicts the overall
project methodology.

Figure 2.1 Flow diagram of the project methodology.

Joint Transportation Research Program Technical Report FHWA/IN/JTRP-2022/30 1



3. RESULTS/ACTIVITY SUMMARY

3.1 Conduct VSM Workshop

As outlined in the Figure 3.1, the project team
participated in a half-day VSM workshop on February
14, 2022, which included the following.

N An overview VSM methodology and lean manufacturing
principles.

N Identification of the primary deliverables of the
Technical Services operation (see Figure 3.2).

N Development of preliminary current state VSM of the
Annual Call process, using sticky notes and markers,
capturing the team’s knowledge, and understanding of
the overall process flow.

N Brainstorming of current problem areas, pain points, and
opportunities for improvement.

N Discussion of how the success of this project could be
measured (i.e., what were we trying to improve, and how
could improvement of the process be quantified).

˚ The team agreed that the focus should be on efficiency
improvements and ways to balance the workload
throughout the year. Each year there is concentrated

time demand late in the year to support the Annual
Call for projects, and the intensity can lead to
shortcomings in effectiveness and quality of the
output.

˚ The team was unable to identify specific objective
measurables by which to assess the success of this
project but accepted that subjective evaluation of the
improvements would have to suffice.

3.2 Identify Technical Services Value Streams

Over the next 8 months, the team met 18 times
(typically 1/2 days sessions) to execute the project
methodology.

Based on the insights gained from the VSM work-
shop, the team identified the core value streams for
which Technical Services is responsible (or into which
it provides significant contribution) (see Figure 3.3 and
Figure 3.4). The team selected four value streams to
focus on improving, based on overall importance,
required time commitments, and perceived potential
for improvement.

Figure 3.1 The first step in the project methodology was to conduct the VSM workshop.
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Figure 3.2 Primary functions and deliverables of technical services.



Figure 3.3 The second step in the project methodology was to identify value streams.

Figure 3.4 Selection of technical services value streams to map.

3.3 Develop Current State VSMs

The preliminary VSM developed during the VSM
workshop for the Annual Call process was used to
create a computerized version of the current state VSM
(Figure 3.5). As this current state VSM was detailed,
additional observations, clarification, and data collec-
tion were conducted to yield as accurate of a depiction
of the process as possible. VSMs were similarly
generated for maintenance work plans, discretionary
projects, and systemic projects (note that the discre-
tionary and system VSMs were combined to enable
depiction of the overlap in the processes).

Appendix A displays the four completed current
state VSMs.

3.4 Review Current State VSMs with Other Districts and
Central Office

In June, individual review sessions were conducted
with Technical Services staff members at the Greenfield
District, the Seymour District, the Vincennes District
(held in Evansville), and the Fort Wayne District. Due
to scheduling constraints, no session was conducted
with the LaPorte District staff (Figure 3.6). Individual
review sessions were also conducted at INDOT Cen-
tral Office with Louis Feagans (Managing Director of
Asset Management and Planning), Todd Shields
(Statewide Asset Management Engineer) and Justin
Berger (Statewide Highway Maintenance Director)
(see Figure 3.7).

Detailed notes were taken during these sessions,
and subsequently shared and reviewed with the
Crawfordsville Technical Services project team. This
information was used for the following:

N validation of the VSMs,

N confirmation of consistency (or lack thereof) of some

of the pain points and opportunities for improvement

already identified, and

Figure 3.5 The third step in the project methodology was to develop current state VSMs.
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Figure 3.6 The fourth step in the project methodology was to review the VSMs with other districts and Central Office.

Figure 3.7 Details of interviewees at the districts and Central Office.

4 Joint Transportation Research Program Technical Report FHWA/IN/JTRP-2022/30

N identification of best practices and additional opportu-
nities for improvement for Crawfordsville Technical
Services.

Central Office interviews primary takeaway.

N Strong emphasis on the utilization of the 20-year plans,
for both Capital Programs project selection and Main-
tenance Work Plans.

Districts session primary takeaway.

N The most common pain point was the need to not change
the scoring process (or any other aspects of the project
selection process) mid-to-late in the process of preparing
projects for the Annual Call. This concern was empha-
sized by multiple system asset managers and asset owners
throughout the state.

Highlights of some of the similarities and differences
between districts regarding some common topics that
were discussed are summarized in Figure 3.8.

3.5 Analyze Current State VSMs for Improvement
Opportunities

Note first that this VSM and analysis was conduc-
ted over a period of several months (Figure 3.9).

During this time, as is typical, numerous improvement
activities were already conceived and being initiated/
implemented. The VSMs are therefore not ‘‘snapshots’’
of the current state of the process but reflect the state at
the beginning of the project, combined with some indi-
cations of these improvements that were made through-
out the project (as noted below, where applicable).

Analysis of the current state VSMs included the
following.

N Identification of issues, problem areas, and ideas for

improvement for each of the current state VSMs

(represented on the VSMs in Appendix B by yellow

Kaizen Bursts) included the following.

˚ From Call Process VSM

N Issues/Problems

- Condition data is poor and coming in late.

- Roadway asset process keeps changing.

- Need to formalize Pre-Van Trip Coordination

Meeting procedure (currently happens but

informal).

- Would like list of corridor projects by early

March.

- Not getting much feedback from District

Capital Programs on initial candidate list



Figure 3.8 Comparison of districts on select discussion topics.

Figure 3.9 The fifth step in the project methodology was to analyze the current state VSMs for improvement opportunities.
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- Testing requests being submitted too late (by

INDOT Central Office).

- Hydraulics analysis coming in late.

- Data accessibility to consultants (e.g., condi-

tion data not available).

- ‘‘Noise’’ is higher in summer.

- On-call scopes coming in late.

- Timing of Geotech meeting.

- Geotech report coming in late.

N Improvement Ideas

- Focused call work activities (dedicated time).

- Start on-call consultant assignment earlier.

- Conduct Division Tech Services Van Trip

earlier in the year (March suggested).

- Get earlier start on gather data for next year.

- Move target date to before holidays (12/15/

20xx or earlier).

- Feed long-range needs data into NDP/Map/

GIS.

˚ From Maintenance Work Plan VSM

N Issues/Problems

- Need direction for purchasing to come from

maintenance, not technical services.

N Improvement Ideas

- Use GIS maps (planned for next year).

˚ From Discretionary and Systemic VSM

N Issues/Problems

- Traffic/safety doesn’t use discretionary much.

- Must research whether it’s 2nd chip seal since

rumbles added.

- Determining locations of RPMs/rumbles late

can put strain on delivery.

N Improvement Ideas

- 5-year plan for systemic.

- Lock in systemic and use discretionary for

your flexibility.

N Identification of pain points and improvement ideas

highlighted during the review of the interviews with the

other districts and INDOT Central Office (note that

some overlap with Kaizen Bursts above). These included

the following.

˚ Virtual van trip app.

˚ Data accessibility to consultants (e.g., condition data

not available) (Kaizen Burst above).

˚ Biggest pain point: Can’t tweak the scoring mid-

process (Kaizen Burst above).

˚ Improved attendance/participation in van trips by

doing by sub-district.

˚ Budgets for on-call consultants limits capacity.

˚ Hydraulics coming in late (Kaizen Burst above).

˚ New culvert inspection data needs updated (i.e., when

maintenance or construction replaces pipes, not getting

the feedback to the asset owners and not getting into

the database) (and not getting its new NBI #).

N Analysis of the asset owners’/engineers’ typical work

loading throughout the year. The roadway asset owner’s

work loading is depicted in Figure 3.10.

˚ While this diagram does not depict the magnitude

of the work in each category, it does reflect the

inherent imbalance in the work loading over the year.

There are numerous and high demands for asset

owners’ time during the summer associated with

Construction Support, IDIQ Projects, Institutional

Support, various Daily Management activities. This

time demand inhibits activity on the Annual Call

activities, thereby pushing them to the fall. This creates



Figure 3.10 The Crawfordsville District roadway asset owner’s typical workload throughout the year.

Figure 3.11 Internal issues and recommended actions.
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a heavy time requirement in the fall for the Annual

Call process.

˚ As identified in the VSM workshop at the beginning

of the project (see Section 3.1), one of the overall

goals of the project was to drive efficiency improve-

ments and find ways to balance the workload through-

out the year.

Based on the above analysis, a list of issues and
recommended actions was developed for both internal

issues (i.e., those within the control of Crawfordsville

Technical Services) (Figure 3.11) and external issues

(i.e., those needing support from other organization

within INDOT) (Figure 3.12).



Figure 3.12 External issues and recommended actions.

Figure 3.13 The sixth step in the project methodology was to pilot recommended actions.
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3.6 Pilot Recommended Actions

As the internal issues and recommended actions
(Figure 3.11) were being developed, consideration for

each item was given to whether the action could be

piloted within the timeframe of the project, or within

this year’s Annual Call (Figure 3.13).

Those recommended actions which were selected to
be piloted are shown in Figure 3.14.

All the piloted recommended actions are self-
explanatory and in-process, except for Item # 2 in

Figure 3.14, Phased Scoping (Early start on Scoping

‘‘Year 7’’ projects), which merits further explanation.

To maximize the value of the 20-year plans, and to
level the workload across the year, the team developed
this approach to allow starting the scoping process up
to one year early for select projects.

The first step is to classify projects for a given year
(Year 7) from the 20-year plans in to three categories

(shown in Figure 3.15 as Class A, Class B, and Class C).

Class A projects (those with minimal risk and high

confidence in work type) would be triggered to have

scoping initiated up to a year in advance. Class B

projects (low risk) would be triggered to have scoping

initiated up to 6-months in advance. Class C projects

would go through the normal Annual Call scoping

timeline.

Through increased use of on-call consultants for
these early-start projects would alleviate the intensity
of the scoping activities in the fall of each year,
allowing for more thorough and more accurate
scoping results. Specifically, it was identified that
there would be benefits in early starts on the
following:

N preliminary pavement designs,

N hydraulics,

N network level traffic/safety/mobility data and analysis,

N drainage analysis, and

N small culvert conditions.

The project team attempted to pilot this phased
scoping approach. The Crawfordsville Bridge and
Roadway Asset Owners developed sample classifica-
tions for 2029 projects (see Figure 3.16 for roadway
example), and the asset owners and scoping manager
met to discuss project coordination and move forward.



Figure 3.14 Recommended actions selected to be piloted.

Figure 3.15 Concept diagram for phased scoping.
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However, the pilot implementation was unable to
proceed due to limited capacity and budget for on-call
consulting. This stalled pilot implementation resulted
in Recommendation #1 on the External Issues and
Recommendations List in Figure 3.12.

3.7 Develop Future State Value Stream Maps

The next step in the project was to develop future
state VSMs based on the projected completions of
the recommended action (see Figure 3.17) Appendix
C displays the completed future VSMs. In most
cases, the differences between the current state and
future state VSMs are subtle. Several of the

recommended actions do not impact the flow
depicted in the VSM, but just the timing of the
activities.

3.8 Develop Future State Action Plan

The action plan to achieve the future state VSMs
(Figure 3.18) is essentially a systemization of the
recommended actions detailed in Figure 3.11 and
Figure 3.12. The internal actions require implementa-
tion of tools and systems to sustain the implementation
beyond just the first year. Figure 3.19 and Figure 3.20
provide examples of the types of actions needed to
sustain the implementation long term.



Figure 3.16 Example of project classification for phased scoping.

Figure 3.17 The seventh step in the project methodology was to develop future state VSMs.

Figure 3.18 The final step in the project methodology was to develop a future state action plan.
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Figure 3.19 Actions to achieve VSM future state—internal to technical services.

Figure 3.20 Actions to achieve VSM future state—external to technical services.
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4. CONCLUSIONS

The project team was successful in developing
current state VSMs for four value streams, identifying
numerous improvement opportunities, both internal
and external to Crawfordsville Technical Services.
Recommendations have been presented which will
help make the asset management processes more
efficient, leveling the workload across the year, with

should facilitate more effective and higher quality
outputs and results.

In addition to the potential improvements in the
Crawfordsville District, several of these improvements
may be applicable to other districts.

The district will further benefit from using the VMSs
as tools for training existing district personnel as well as
new hires.

Joint Transportation Research Program Technical Report FHWA/IN/JTRP-2022/30 11



APPENDICES

Appendix A. Current State Value Stream Maps

Appendix B. Current State Value Stream Maps with Kaizen Bursts

Appendix C. Future State Value Stream Maps

12 Joint Transportation Research Program Technical Report FHWA/IN/JTRP-2022/30



Annual Call for Capital Projects 
Current State Value Stream Map 

Crawfordsville District Technical Services Asset Management 

Legend 

Activity Center Supplier / 
Owner Too l Used 

Customer 
Source 

Database 
Process Flow 

• 

• 

Bridge & Large Culverts 

Dra i nage 

• Small Culverts 

• Ro ad 

• Mobi lity 

• Traf fi c/Safet y 

CV District 
Capital 

Programs 

Testing 
Requests 

Long Range 
Needs Central Office 

Central Office 
Asset 

INDOT 
Research & 

Small Culvert 
Asset Mgr 

Drainage Asset On-Call 

(Access dB) Hydraulics Management Development 
Mgr Consultants 

(CV v-drive) Central Office 
Capital Programs 

Maintenance 

Outside 
Developers 

Drainage 
Conduct Program 

Review 

Dr ai n age AO Sha repo int 
P roject s per year: 
• 
• 

2027 : 2 

• 
2028 : 2 
Typical: 2 - 3 

Long Range 
Needs 

(Access dB) 
(CV v-drive) 

Drainage Asset 
Mgr 

Traffic/Safety 
Conduct Program 

Review 

Traf /Sa fety AO Sha repo int 
P rojec ts per ye ar : 
• 
• 

2027 : 3 

• 
2028 : 15 
Typical: 10 

Develop Initial 
Project Candidate 

List 
Traf/Sa fety AO Sharepo int 

Locals (Towns, 
Counties) 

MPOs 

Central Office 
Traffic Engrg 

Cville District 
Traffic Engrg 

Onl 
GIS 
ine Map 

Culvert 
Inspectors 

BIAS 
Central Office 

Bridge 
Inspection 

Bridge 
Asset Mgr 

Roadway Asset 
Mgr 

Roadway 
Conduct Program Develop Initial 

Project Candidate 

Central Office 
Review List 

Geotech 
G e t i n la te F a ll 

R oadw a y A O Sharepo int 
Pr oject s per year: 

Ro adwa y A O Sharepo int 

• 
• 

20 27 :  6 (cu t f rom 20) 

• 
20 28 :  18 

• 
20 29 :  23 
Typical:  20 

Initiate Early Scoping 
(Roads) 

Central R oadw a y A O 

Office 
Power BI Ha s i m p ro v ed 

Mobility 
Conduct Program 

Review 

Mobility AO Sha repo int 
P rojec ts per ye ar : 
• 
• 

2027 :  1 

• 
2028 :  2 
Typical:  1 – 2 

Small Culvert 
Conduct Program 

Review 

Culver t AO Sharepo int 
P roject s per year: 
• Included i n 

Roa dway project s 

Bridge & 
Large Culvert 

Conduct Program 
Review 

Br id g e AO Sharepo int 
P rojec ts per ye ar : 
• 
• 

2027 :  40 

• 
2028 :  39 

• 
2029 :  55 
Typical: ~50 

Develop Initial 
Project Candidate 

List 
Mobility AO Sha repo int 

Develop Initial 
Project Candidate 

List 
Culver t AO Sharepo int 

Develop Initial 
Project Candidate 

List 
Br idg e AO Sharepo int 

Conduct Division 
T/S Van Trip 

Compile Initial 
Candidate List (A

Gather Data 

T/S S taf f 

Assets) 
ll 

Scoping Engr Exce l Ass et Ow ner s 

Conduct Pre-Van Trip 

4/20xx 5/20xx 

Meeting 
(Coordinate Asset Plans) 

(Corridor Planning) 
A ss et Own e r s Exce l 

Collect Pre-Scope 
Field Data 

Ass et Ow ners 

Gather Geotech info 
w/i District 

Conduct Geotech 
Field Day 

Drainage AO Dra inage AO 

April ‘22 

Initiate Scopes 

Ass et O w ner s 

Corridor Projects 

Scopi ng Mgr 

9/1/20xx 

Assign On-Call 
Consultant Scoping 

Scoping Mgr 

7/20xx 

Draft Costing 

Scopin g & B /C 

On-Call Consultant 
Scoping 

Consultant 

Conduct District 
Project Coordinati 

(incl. Van Trip) 
on 

Di stric t Sta ff 

10/20xx 

Obtain & Analyze 
Geotech Data 

C/O Geotech 

11/20xx 

Finalize Scopes 
(Scoping Team & Asset 

Owners) 

Scopi ng Mgr 

Large Culvert & 
Bridge BCPMA 

Fall Call (2-yr p 
Br id g e AO 

lan) 

10/20xx 

Review & Sign 
Scopes 

SAM 
Pr oject s per year: 
• 
• 

20 27:  71 

• 
20 28:  128 

• 
20 29:  ?? 
Typical:  100+ 

1/14/20xx 

Submit Project List 

SAM 

1/15/20xx 

February 1 April 1 July 1 October 
1 

January 
1 

Maintenance Work Planning 
Current State Value Stream Map 

Crawfordsville District Technical Services Asset Management 
(Asset Owners’ inputs to Maintenance) Maintenance Logistics (for 

Purchasing) SAM 

Roadway Asset Roadway 
Mgr Conduct Field Visits 

w/ Maint. Unit Develop Pre-Winter 
Validate Pre-Winter 

Review Winter Draft List (meeting w/ Develop/Submit Final Impacts (Field visits Draft Initial MWP List Foremen (17) Draft List Maint.)(w/ Drainage, Sm. MWP List with some units) w/ Drainage, Sm. Culvert Culvert Asset Mgrs) 
Asset Owners 

Roadway AO Roadway AO Excel Roadway AO Roadway AO Excel 
Roadway AO Roadway AO 2/15/20xx 2/28/20xx 8/20xx 10/31/20xx Sep - Oct 12/24/20xx 

Maintenance 

Central Office Review Culvert Input 
BIAS Bridge information 

Inspection 
Culvert AO 

8/20xx Culverts 
(Lg & Sm) 

Review Winter 
Develop Final MWP Impacts Develop Pre-Winter List GIS Culvert Draft List Online Map Inspectors ~ 50 items on Bridge AO Bridge AO Excel 

list Bridge AO Excel 
2/15/20xx 2/28/20xx 

10/31/20xx 

Bridge 
Asset Mgr Bridge 

Draft MWP List 

Develop/Submit Final Compile Final Review/Validate Final Submit Final 
MWP List All-Asset All-Asset All-Asset Bridge AO Excel 

Central Office 12/24/20xx MWP List MWP List MWP List 
BIAS Bridge 

Bridge AO Excel SAM Spreadsheet SAM Spreadsheet SAM Spreadsheet 

2/28/20xx 2/15/20xx 2/28/20xx 3/1/20xx 
Submit to 

District Maint 
& Central 

Customer Office 
Service Operations 

Inspection 

(Actually due 
4/1, but Cville 

Review Routes to ID Prepare list for Sheet Review List Submit Sheet Sign does early) 
New this changes for year Sign order w/ Traffic Ops replacement plan to 

year (Sheet Signs) 

Traffic/Safety 

S.A.M. 
Traf/Safety AO Traf/Safety AO Traf/Safety AO Traf/Safety AO 

Traffic Ops Spring/Summer Spring/Summer 10/31/20xx 
Sign Traffic Engrg 

Inventory 
Database 

Legend 

Review Panel Signs Submit Panel Sign 
• Bridge Developing 20-year plan for changes needed replacement plan to 

Traffic Ops (panel & sheet signs) Traffic S.A.M. Activity Center • Large & Small Culverts Supplier / Database Sign Operations Traf/Safety AO Traf/Safety AO Inventory Source Process Flow • Roadway Owner Tool Used Database 10/31/20xx 
• Traffic/Safety 
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Identify New Need 

Drainage A/O 

Pipes 

Develop Scope 

T/S T ea m 

Program Project 
(Capital Programs 

Division) 
CPM 

Identify New Need 

Drainage A/O 

Drainage 

Identify New Need 

Asset Owner 

Identify New Need 
(Warranted) 

Tra f/Safe ty AO 

Program Project 
(District Discretionary 

Committee) 

Committee 

Review Scope 

Scoping & SAM 

Develop Scope 

Tr af/Safety 

Identify New Need 

Drainage A/O 

Project that don’t score 
well but necessary 

Legal Drain 

New Traffic Signals 

Review Scope 

SAM 

Develop Scope 

Drainage Team 

Develop Scope 

Appli cable Team 

CVille Traffic 
Safety Team 

County 
Surveyor 

Call Process 

District Deputy 
Commissioner 

Systemic 
Projects 

Local Govt 

Discretionary Funding 

Systemic Funding 

* 2 – 3 Year horizon 
* $3MM annual budget 

(likely to increase to $5 – 6 MM) 

* Traffic/Safety Projects 
* 2 – 5 year horizon 
* ~$4MM annual budget 

Identify Annual 
Maintenance 

Requirements 
T/S Team 

RPMs & Rumble Stripes 

Annual Maintenance 
Requirements 

T/S Team 

List of 20 (FHWA) eligible types 

Roadway Asset 
Owner 

Roadway Asset 
Owner 

RPMs & Rumbles 
programmed 2yrs, out 
but not locations 

Hydraulics 

Traffice/Safety 
Asset Team 

Tool now used for 
small pipes, bridges 

Review & Finalize Cost 
(Permit Process) 

(multiple functions) 

TS D 

New Traffic Signals & 
Legal Drains are top 

priority for 
Discretionary 

Dra inage 4th priority * Drainage project that 
don’t score well 
* Outside MWP 

Maintenance 

Inspection 
Data 

Customer 
Service 

Deadlines vary by 
FY due 

Doing more RPMs in 
the future 

RPM & Rumbles 1st 

priority 

Traffic/Safety AO 
prioritizes within this 

Customer 
Sevice 

Customer 
Service 

Government 
(Local, County) 

INDOT internal 
(various) 

Discretionary & Systemic Projects 
Current State Value Stream Map 

Crawfordsville District Technical Services Asset Management 

* Pipes that can’t wait 5 yrs 
* Outside MWP 

Pipes 3rd priority 

Develop Scope 

Drainage Team 

Supplier / 
Source 

Legend 

Activity Center 

Owner Too l Use d Process Flow 
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Annual Call for Capital Projects 
Current State Value Stream Map 

Crawfordsville District Technical Services Asset Management 

Legend 

Activity Center Supplier / Database 
Source Process Flow 

Customer 
Owner Too l Us ed 

Drainage 
Maintenance 

Conduct Program 
Review 

Drai nage AO Sha repoint 
Projects p er ye ar : 
• 2027: 2Outside • 2028: 2 
• Typical: 2 - 3 Developers 

Long Range 
Needs 

(Access dB) 
(CV v-drive) Traffic/Safety 

Conduct Program 
Review 

T ra f/Sa fe ty AO Sha repoint 
Projec ts per ye ar : 
• 2027: 3Drainage Asset • 2028: 15 
• Typical: 10Mgr 

Locals (Towns, 
Counties) 

Mobility 
Conduct Program 

Review MPOs 
Mobility AO Sha repo int 
Projects per year: 
• 2027:  1 
• 2028:  2 
• Typical:  1 – 2 

Central Office 
Traffic Engrg 

Cville District 
Traffic Engrg Small Culvert 

Conduct Program 
Review 

Culver t AO Sha repoint 
Projects p er ye ar : 

GIS Culvert • Included i n 
Roa dway projects Online Map Inspectors 

Central Office 
BIAS Bridge 

Inspection 

Bridge & 
Large Culvert 

Conduct Program 
Bridge Review 

Asset Mgr 
Br idg e AO Sha repoint 

Projec ts per ye ar : 
• 2027:  40 
• 2028:  39 
• 2029:  55 
• Typical: ~50 Roadway Asset 

Mgr 

Roadway 
Develop Initial 

Project Candidate 
List 

Conduct Program 
Review 

Central Office 
R o adw a y AO Sharepoint Ro ad way AO Sha repoint 
P rojects p er ye a r: Geotech 

Get in late F all 
• 2027 :  6 (cut f rom 20) 
• 2028 :  18 
• 2029 :  23 
• Typical:  20 

Initiate Early Scoping 
(Roads) 

Roadway AO Central 
Office Has im prov ed Power BI 

February 1 

Maintenance Work Planning 
Current State Value Stream Map 

Crawfordsville District Technical Services Asset Management 
(Asset Owners’ inputs to Maintenance) 

Roadway Asset 
Mgr 

Maintenance 

Central Office 
BIAS Bridge 

Inspection 

GIS Culvert 
Online Map Inspectors 

Bridge 
Asset Mgr 

Central Office 
BIAS Bridge 

Inspection 

Customer 
Service 

New this 
year 

Traffic Ops 
Sign Traffic Engrg 

Inventory 
Database 

Developing 20-year plan 
Traffic Ops (panel & sheet signs) 

Sign 
Traffic 

Operations Inventory 
Database 

Roadway 

Draft Initial MWP List 

Roadway AO 

8/20xx 

Review Culvert Input 
information 

Culvert AO 

8/20xx 

Traffic/Safety 
Review Routes to ID Prepare list for Sheet Review List 

changes for year Sign order w/ Traffic Ops 
(Sheet Signs) 

Traf/Safety AO Traf/Safety AO Traf/Safety AO 

Spring/Summer Spring/Summer 

Review Panel Signs 
for changes needed 

Traf/Safety AO 

• Brid ge & Lar ge Cul verts 
Testing • D ra ina ge 

Requests 
• Sma ll Culverts 

• Roa d 

• Mobi lit y 

• Tr af fic /Safe ty 

CV District Long Range Central Office INDOT Small Culvert Drainage Asset On-Call 
Capital Needs Asset Research & 

Programs (Access dB) Management Development 
Central Office 

Hydraulics Asset Mgr Mgr Consultants 

(CV v-drive) Central Office 
Capital Programs 

Develop Initial 
Project Candidate 

List 
T ra f/Sa fe ty AO Sha repoint 

Develop Initial 
Project Candidate 

List 
Mobility AO Sha repo int 

Conduct Division Compile Initial Gather Data 
T/S Van Trip Candidate List (All 

Conduct District Finalize Scopes Review & Sign 
Scopes Project Coordination (Scoping Team & Asset Initiate Scopes Draft Costing Submit Project List 

Assets) (incl. Van Trip) Owners) 

T/S S taf f Scoping Engr Excel Asset Owne r s Asset Owners Scoping & B/C Distr ict Staff Scoping Mgr SAM SAM 
Proj ect s per year: 
• 2027 :  714/20xx 10/20xx 1/15/20xx 5/20xx 

Develop Initial Conduct Pre-Van Trip • 2028 :  128 
Meeting 

(Coordinate Asset P lans) 
Project Candidate 

List 
• 2029 :  ?? 
• Typical:  10 0 + (Corridor Planning) 

Culver t AO Sha repoint Ass et Ow ne r s Exce l 

1/14/20xx 
Collect Pre-Scope 

Field Data 
Corridor Projects 

Asset Owne r s 
Scoping Mgr Large Culvert & 

Bridge BCPMA 
Fall Call (2-yr plan) 9/1/20xx 
Bridge AO 

10/20xx Assign On-Call On-Call Consultant 
Consultant Scoping Scoping 

Scoping Mgr Consultant 
Develop Initial 7/20xx Project Candidate 

List 
Obtain & Analyze 

Geotech Data 
Br id g e AO Sha repoint C/O Geotech 

11/20xx 

Gather Geotech info Conduct Geotech 
w/i District Field Day 

Dra inage AO Dra inage AO 

April ‘22 

October January 
1 1

April 1 July 1 

Logistics (for 
Purchasing) Maintenance SAM 

Conduct Field Visits 
w/ Maint. Unit 

Validate Pre-Winter 
Develop Pre-Winter Review Winter Draft List (meeting w/ Develop/Submit Final Impacts (Field visits Foremen (17) Draft List Maint.)(w/ Drainage, Sm. MWP L ist with some units) w/ Drainage, Sm. Culvert Culvert Asset Mgrs) 

Asset Owners Roadway AO Excel Roadway AO Roadway AO Excel 
Roadway AO Roadway AO 2/15/20xx 2/28/20xx 10/31/20xx Sep - Oct 12/24/20xx 

Culverts 
(Lg & Sm) 

Review Winter 
Develop F inal MWP Impacts Develop Pre-Winter List 

Draft List 
~ 50 items on Bridge AO Bridge AO Excel 

list Bridge AO Excel 
2/15/20xx 2/28/20xx 

10/31/20xx 

Bridge 

Draft MWP List 

Develop/Submit Final Compile Final Review/Validate Final Submit Final 
MWP List All-Asset All-Asset All-Asset Bridge AO Excel 

12/24/20xx MWP List MWP List MWP List 
Bridge AO Excel SAM Spreadsheet SAM Spreadsheet SAM Spreadsheet 

2/28/20xx 2/15/20xx 2/28/20xx 3/1/20xx 
Submit to 

District Maint 
& Central 

Office 
Operations 

(Actually due 
4/1, but Cville 

Submit Sheet Sign does early) 
replacement plan to 

S.A.M. 
Traf/Safety AO 

10/31/20xx 

Legend 

Submit Panel Sign 
replacement plan to • Bridge 

S.A.M. Activity Center Supplier / • Large & Small Culverts 
Traf/Safety AO 

Database 
Source Process Flow • Roadway Owner Tool Used 10/31/20xx 

• Traffic/Safety 
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Identify New Need 

Drainage A/O 

Pipes 

Develop Scope 

T/S T ea m 

Program Project 
(Capital Programs 

Division) 
CPM 

Identify New Need 

Drainage A/O 

Drainage 

Identify New Need 

Asset Owner 

Identify New Need 
(Warranted) 

Tra f/Safe ty AO 

Program Project 
(District Discretionary 

Committee) 

Committee 

Review Scope 

Scoping & SAM 

Develop Scope 

Tr af/Safety 

Identify New Need 

Drainage A/O 

Project that don’t score 
well but necessary 

Legal Drain 

New Traffic Signals 

Review Scope 

SAM 

Develop Scope 

Drainage Team 

Develop Scope 

Appli cable Team 

CVille Traffic 
Safety Team 

County 
Surveyor 

Call Process 

District Deputy 
Commissioner 

Systemic 
Projects 

Local Govt 

Discretionary Funding 

Systemic Funding 

* 2 – 3 Year horizon 
* $3MM annual budget 

(likely to increase to $5 – 6 MM) 

* Traffic/Safety Projects 
* 2 – 5 year horizon 
* ~$4MM annual budget 

Identify Annual 
Maintenance 

Requirements 
T/S Team 

RPMs & Rumble Stripes 

Annual Maintenance 
Requirements 

T/S Team 

List of 20 (FHWA) eligible types 

Roadway Asset 
Owner 

Roadway Asset 
Owner 

RPMs & Rumbles 
programmed 2yrs, out 
but not locations 

Hydraulics 

Traffice/Safety 
Asset Team 

Tool now used for 
small pipes, bridges 

Review & Finalize Cost 
(Permit Process) 

(multiple functions) 

TS D 

New Traffic Signals & 
Legal Drains are top 

priority for 
Discretionary 

Dra inage 4th priority * Drainage project that 
don’t score well 
* Outside MWP 

Maintenance 

Inspection 
Data 

Customer 
Service 

Deadlines vary by 
FY due 

Doing more RPMs in 
the future 

RPM & Rumbles 1st 

priority 

Traffic/Safety AO 
prioritizes within this 

Customer 
Sevice 

Customer 
Service 

Government 
(Local, County) 

INDOT internal 
(various) 

Discretionary & Systemic Projects 
Current State Value Stream Map 

Crawfordsville District Technical Services Asset Management 

* Pipes that can’t wait 5 yrs 
* Outside MWP 

Pipes 3rd priority 

Develop Scope 

Drainage Team 

Supplier / 
Source 

Legend 

Activity Center 

Owner Too l Use d Process Flow 
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Annual Call for Capital Projects 
Future State Value Stream Map 

Crawfordsville District Technical Services Asset Management 

Legend 

• Bridge & Large Cul vert s Testing 
• D ra i nag e Requests 
• Small Culve rts Activity Center Supplier / Customer Database 

Source Process Flow • Roa d Owner Tool Used 
• Mobi lity 

• Traffic/Safety 
CV District Central Office INDOT 

Capital Asset Research & 
Long Range Small Culvert Drainage Asset On-Call Central Office 

Programs (Access dB) Management Development 
Needs Asset Mgr Mgr Consultants Hydraulics 

(CV v-drive) 

Maintenance 
Drainage 

Conduct Program 
Review 

Outside 

Dr ai nage AO Sha repoint 
Pr ojects per year: 
• Typical : 2 - 3 

Developers 

Long Range 
Needs 

(Access dB) 
& NDP Traffic/Safety 

Conduct Program 
Review 

Develop Initial 
Project Candidate 

List 
T raf/Saf e ty AO Sha repoint T raf/Saf e ty AO Sha repoint 

Drainage Asset 
Mgr 

Pr ojects per year: 
• Typical : 10 

• Y ea r 6 
• Category “A” Year 7 

Locals (Towns, 
Counties) 

Mobility 

MPOs 
Conduct Program 

Review 

Develop Initial 
Project Candidate 

List 
Mobility AO Sha repoint Mobility AO Sha repoint 

P roject s per year : 
• Typical :  1 – 2 

• Year 6 
• Category “A” Y ear 7 

Central Office 
Traffic Engrg 

Conduct Division 
T/S Van Trip 

Compile Initial 
Candidate List (All 

Assets) 

Gather Data 
Initiate Scopes Draft Costing 

Conduct District 
Project Coordination 

(incl. Van Trip) 

Cville District 
Traffic Engrg 

GIS 
Online Map 

Culvert 
Inspectors 

Small Culvert 
Conduct Program 

Review 

Culvert AO Sharepoint 
Pr ojects per year: 
• Included in 

Roa dway projects 

Develop Initial 
Project Candidate 

List 
Culvert AO Sha repoint 

• Y ea r 6 
• Category “A” Year 7 

Conduct P re-Van Trip 
Meeting 

(Coordinate Asset P lans ) 
(Corr idor Planning) 

A sset Owne r s Ex cel 

• Year 6 
• Cat egory “A” Y ear 7 

3/20xx 

T/S S taff VVT App 

3/20xx 
Scoping Engr Exce l 

• Year 6 
• Category “A” Y ear 7 

4/20xx 

Collect Pre-Scope 
Field Data 

Ass et O w ners 

Ass et Own e r s 

5/20xx 
Ass et O w ners 

Corridor Projects 

Sc opin g & B/C Di str ic t Sta f f VVT App 

10/20xx 

Scoping Mgr 

Central Office 9/1/20xx 

BIAS Bridge 
Inspection 

Bridge 
Asset Mgr 

Bridge & 
Large Culvert 

Conduct Program 
Review 

Br id g e A O Sharepoint 

Projects per year : 
• Typical : ~50 

Develop Initial 
Project Candidate 

List 
B r id g e A O Sha repoint 

• Y ea r 6 
• Category “A” Year 7 

Assign On-Call 
Consultant Scoping 

(x2 Consultants) 
Scoping Mgr 

• Y ear 6 
• Category “A” Year 7 

4/20xx 

On-Call Consultant 
Scoping 

(x2 Consultants) 
Consultant 

Obtain & Analyze 
Geotech Data 

C/O Geotech 

Roadway Asset 
Mgr 

9/1/20xx 

Central Office 
Geotech 

G et in la te Fall 

Roadway 
Conduct Program 

Review 

Ro adwa y AO Sharepo int 

Projects per ye ar: 
• Typical:  20 

Develop Initial 
Project Candidate 

List 
Ro adway AO Sharepo int 

• Y ear 6 
• C ategory “A” Year 7 

Gather Geotech info 
w/i District 

Dra in age AO 

Conduct Geotech 
Field Day 

Dra inage A O 

April ‘22 

Initiate Early Scoping 
(Roads) 

Central Ro adwa y A O 

Office 
Power BI 

February 1 April 1 July 1 October 
1 

Maintenance Work Planning 
Future State Value Stream Map 

Crawfordsville District Technical Services Asset Management 
Logistics (for (Asset Owners’ inputs to Maintenance) Purchasing) Maintenance SAM 

Roadway Asset Roadway 
Mgr Conduct Field Visits 

w/ Maint. Unit 
Validate Pre-Winter 

Develop Pre-Winter Review Winter Draft List (meeting w/ Develop/Submit Final Draft List Impacts (Field visits Draft Initial MWP List Foremen (17) Maint.)(w/ Drainage, Sm. MWP List with some units) w/ Drainage, Sm. Culvert Culvert Asset Mgrs) 
Asset Owners 

Roadway AO Roadway AO Excel Roadway AO Roadway AO Excel 
Roadway AO GIS Maps Roadway AO 2/15/20xx 2/28/20xx 8/20xx 10/31/20xx Se p - Oct 12/24/20xx 

Maintenance 

Central Office Review Culvert Input 
Bridge information BIAS 

Inspection 
Culvert AO 

8/20xx Culverts 
(Lg & Sm) 

Review Winter 
Develop Final MWP Impacts Develop Pre-Winter List GIS Culvert Draft List Online Map Inspectors ~ 50 items on Bridge AO Bridge AO Excel 

list Bridge AO Excel 
2/15/20xx 2/28/20xx 

10/31/20xx 

Bridge 
Asset Mgr Bridge 

Draft MWP List 

Develop/Submit Final Compile Final 
MWP List All-Asset Bridge AO Excel 

Central Office 12/24/20xx MWP List 
BIAS Bridge 

Bridge AO Excel SAM Spreadsheet 

2/28/20xx 2/15/20xx 
Inspection 

Customer 
Service 

Traffic/Safety 
Review Routes to ID Prepare list for Sheet Review List Submit Sheet Sign 

New this changes for year Sign order w/ Traffic Ops replacement plan to 
year (Sheet Signs) S.A.M. 

Traf/Safety AO Traf/Safety AO Traf/Safety AO Traf/Safety AO 

Traffic Ops Spring/Summer Spring/Summer 10/31/20xx 
Sign Traffic Engrg 

Inventory 
Database 

Legend 

Review Panel Signs Submit Panel Sign 
Developing 20-year plan for changes needed replacement plan to 

Traffic Ops (panel & sheet signs) Traffic S.A.M. Activity Center Supplier / Database Sign Operations Traf/Safety AO Traf/Safety AO Inventory Source Process Flow Owner Tool Used Database 10/31/20xx 

Central Office 
Capital Programs 

Finalize Scopes 
(Scoping Team & Asset 

O wner s) 
Review & Sign 

Scopes 
Submit Project List 

Scoping Mgr SAM SAM 

Projects per year: 1/15/20xx 
• Typical:  10 0 + 

12/15/20xx 

Large Culvert & 
Bridge BCPMA 

Fall Call (2-yr plan) 
Bridge AO 

10/20xx 

January 
1 

Review/Validate Final Submit Final 
All-Asset All-Asset 
MWP List MWP List 

SAM Spreadsheet SAM Spreadsheet 

2/28/20xx 3/1/20xx 
Submit to 

District Maint 
& Central 

Office 
Operations 

(Actually due 
4/1, but Cville 

does early) 

• Bridge 

• Large & Small Culverts 

• Roadway 

• Traffic/Safety 
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Identify New Need 

Drainage A/O 

Pipes 

Develop Scope 

T/S Tea m 

Program Project 
(Capital Programs 

Division) 
CPM 

Identify New Need 

Drainage A/O 

Drainage 

Identify New Need 

Asset Owner 

Identify New Need 
(Warranted) 

T ra f/Safe ty AO 

Program Project 
(District Discretionary 

Committee) 

Committee 

Review Scope 

Scoping & SAM 

Develop Scope 

Tr af/Safety 

Identify New Need 

Drainage A/O 

Project that don’t score 
well but necessary 

Legal Drain 

New Traffic Signals 

Review Scope 

SAM 

Develop Scope 

Drainage Team 

Develop Scope 

Applicable Team 

CVille Traffic 
Safety Team 

County 
Surveyor 

Call Process 

District Deputy 
Commissioner 

Systemic 
Projects 

Local Govt 

Discretionary Funding 

Systemic Funding 

* 2 – 3 Year horizon 
* $3MM annual budget 

(likely to increase to $5 – 6 MM) 

* Traffic/Safety Projects 
* 2 – 5 year horizon 
* ~$4MM annual budget 

Identify Annual 
Maintenance 

Requirements 
T/S Tea m 

RPMs & Rumble Stripes 

Annual Maintenance 
Requirements 

T/S Tea m 

List of 20 (FHWA) eligible types 

Roadway Asset 
Owner 

Roadway Asset 
Owner 

RPMs & Rumbles 
programmed 2yrs, out 
but not locations 

Hydraulics 

Traffice/Safety 
Asset Team 

Tool now used for 
small pipes, bridges 

Review & Finalize Cost 
(Permit Process) 

(multiple functions) 

TS D 

New Traffic Signals & 
Legal Drains are top 

priority for 
Discretionary 

Drainage 4th priority * Drainage project that 
don’t score well 
* Outside MWP 

Maintenance 

Inspection 
Data 

Customer 
Service 

Deadlines vary by 
FY due 

Doing more RPMs in 
the future 

RPM & Rumbles 1st 

priority 

Traffic/Safety AO 
prioritizes within this 

5-year Plan for 
Systemic 

Customer 
Service 

Government 
(Local, County) 

INDOT internal 
(various) 

Discretionary & Systemic Projects 
Future State Value Stream Map 

Crawfordsville District Technical Services Asset Management 

* Pipes that can’t wait 5 yrs 
* Outside MWP 

Pipes 3rd priority 
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About the Joint Transportation Research Program (JTRP) 
On March 11, 1937, the Indiana Legislature passed an act which authorized the Indiana State 
Highway Commission to cooperate with and assist Purdue University in developing the best 
methods of improving and maintaining the highways of the state and the respective counties 
thereof. That collaborative effort was called the Joint Highway Research Project (JHRP). In 1997 
the collaborative venture was renamed as the Joint Transportation Research Program (JTRP) 
to reflect the state and national efforts to integrate the management and operation of various 
transportation modes. 

The first studies of JHRP were concerned with Test Road No. 1 — evaluation of the weathering 
characteristics of stabilized materials. After World War II, the JHRP program grew substantially 
and was regularly producing technical reports. Over 1,600 technical reports are now available, 
published as part of the JHRP and subsequently JTRP collaborative venture between Purdue 
University and what is now the Indiana Department of Transportation. 

Free online access to all reports is provided through a unique collaboration between JTRP and 
Purdue Libraries. These are available at http://docs.lib.purdue.edu/jtrp. 

Further information about JTRP and its current research program is available at 
http://www.purdue.edu/jtrp. 

About This Report 
An open access version of this publication is available online. See the URL in the citation below. 

Boehm, T. W., & Handy, J. (2022). Crawfordsville technical services asset management workflow 
improvement project (Joint Transportation Research Program Publication No. FHWA/IN/JTRP-
2022/30). West Lafayette, IN: Purdue University. https://doi.org/10.5703/1288284317581 

https://doi.org/10.5703/1288284317581
http://www.purdue.edu/jtrp
http://docs.lib.purdue.edu/jtrp
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