FROM DATA TO DECISIONS:
SMARTER INFRASTRUCTURE
STRATEGIES




WALTER HAMBRICK
Director, Road and Bridge

20 years experience in
transportation focused
on roadway
infrastructure,
operations, maintenance
and public service

JEREMY GASKINS

Director, Technology
Solutions

25 years experience in
technology, and leads a
team of technologists
focused on driving
business value through
technology




"EARNIN BJECTIVES ™ "+ "

Recognize how technology adoption, connected systems, and
trusted data create the foundation for better infrastructure
decisions.

Apply a practical framework for prioritizing pavement
investments that balances condition, preservation,
rehabilitation, safety, local priorities, and available funding.

Use scenario planning and lifecycle analysis to evaluate

investment strategies and support more defensible long-term
planning and budgeting.




CWHY 1S THIS S CAL RIGHT NOW?*

Public works leaders face mounting pressure to deliver more
value with fewer resources—while meeting rising expectations.
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FUNDING TRANSPARENCY
s INCREASING DEMAND UNCERTAINTY
Much of our infrastructure More people. More vehicles. Budgets are constrained The public expects clear istamawaathia andlation i
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it : . . : o risks are increasing costs,
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HARRIS COUNTY PRECINCT 4
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Serving Precinct 4
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Tomball
Houston
Katy

RIS COUNTY PRECINCT 4
COMMISSIONER

RIONES

Lead portions of

Stafford
Waller

1.2 million people

-
»

1,600+ road miles
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3,000+ miles of sidewalks & trails

7 school districts

10 community centers

62 parks
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6.9 million feet of roadside ditches

\ 832-927-4444 service@hcp4.net @ cp4.harriscountytx.gov n@ @hcprecinct4 We're building a resilient, connected, and safe Precinct 4
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Drawing from a diverse pool of dedicated
talent, BGE is an engineering consulting
firm for numerous public and private
clients.

» Air Quality Services

*= Construction Management

= Environmental Services

» Land/Site Development

» Planning + Landscape Architecture
»  Public Works

= Surveying

» Transportation Services

» Technology Solutions




FIRST TASK: IMPLEMENT
OPENGOV




POOR OR INCONSISTENT DISCONNECTED SYSTEMS TECHNOLOGY DOESN'T STAFF ADOPTION &
ASSET DATA & DATA SILOS MATCH WORKFLOWS RESISTANCE TO CHANGE
Incomplete, outdated, or Critical systems don't Software not aligned to Without user buy-in and
inconsistent data leads to communicate, creating real-world processes creates ongoing support, adeption
unreliable information and data silos and inefficient, workarounds and limits the suffers and return on
poor decisions. manual work. value of the system. investment is lost.

Overcoming these challenges is the foundation for trusted data,

strong adoption, and better infrastructure decisions.
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A new challenge emerged

(@) OPENGOV
>

IMPLEMENTED A NEW HOW DO WE MAKE
OPENGOV CHALLENGE BETTER LONG-TERM

EMERGED PAVEMENT INVESTMENT
DECISIONS?




START WITH PEOPLE
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One reason people Engagement
resist change is
because they focus on
what they have to give
up instead of what they
have to gain.

JohwAssaraf

Innovate
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LOG
Find the Data
* Disconnected data (GIS, Excel, PDFs, apps)

¢ Manual handoffs and field verification
¢ Limited visibility into assets




EVALUATE

Understand the Data
e Centralized asset data

* Integrated with O&M and other systems
* Dashboards and basic reporting




NETWORK

Connect the Data
* Near real-time asset performance
insights

* Preventive & predictive maintenance
* Linked across enterprise systems




SIMULATE

Test Outcomes
* Real-time optimization analytics

* What-if scenarios
* System-driven recommendations




EMPOWER

Operate Smarter

¢ Augmented or autonomous
operations

* Systems working together
end-to-end

e Al/ML-driven decision support
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LOG
Find the Data
* Disconnected data (GIS, Excel, PDFs, apps)

¢ Manual handoffs and field verification

¢ Limited visibility into assets

EMPOWER

Operate Smarter
¢ Augmented or autonomous
operations

* Systems working together
end-to-end

e Al/ML-driven decision support

SIMULATE

Test Outcomes
* Real-time optimization analytics

* What-if scenarios
* System-driven recommendations

EVALUATE

Understand the Data
e Centralized asset data

* Integrated with O&M and other systems
* Dashboards and basic reporting

NETWORK

Connect the Data
* Near real-time asset performance
insights

* Preventive & predictive maintenance
* Linked across enterprise systems




STEP 1: REVIEW PAVEMENT
ASSESSMENT DATA AND
DEGRADATION CURVE
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@ E Harris County PC4 - Pavement Assessment

76.46 80 6823

Average PCl Target PCI

1.69K 4.10K

Center Lane Miles  Total Lane Miles

Street Count

Center Lane Miles by Rating

70.88 (4.21%)

266.04 (15.79%) —
—— 688.16 (40.84%)

241.41 (14.33%) —

418,69 (24.85%) —

18.70K

Segment Count

PCl Rating
®Excellent (85-100)
@®Good (70-84)

Bad (60-69)
@ Very Bad (40-59)
@ Worst (0-39)

Count of Streets by Pavement Classification Average of PCl by Pave Classification

Pave Classification

Road Class

Yy

Asphalt l 442

0K

Access | 112
PRIVATE | 98
MAJOR | 89

0K

All Roads

Count of Streets

Count of Streets by Road Class Average of PCl by Road Class

woca. [N 5565

5K

5K

Count of Streets

Pave Classification

0

» coplor @ 0~ 01

5/5/2026 7:20:11 AM CST

Last Refresh

50
Average of PCI

ane) I ©7.22

Road Class

toca. I :.7
vaor I ;<7

rave I 7715

50

Average of PCI

Street > ID From Road Pave Class Driving  Miles Area (SqFt) Traffic Weight Average of PCI  PCl Gap to
. Class Lanes Normalized Target
e 105

HC24_00239184-105-PAVE_0830360-5 PRIVATE  Asphalt 0.03 1,955.20 0.06 79.05 @ 0.95
e 187

HC24_00239184-187-PAVE_0830640-5 ACCESS Asphalt 0.05 2,513.00 011 7421 @ 5.7¢
e 192

HC24_00239184-192-PAVE_0830670-5 PRIVATE  Asphalt 0.06 404370 0.06 2181 @ 58.15
6 204

HC24_00239184-204-PAVE_0830720-5 ACCESS  Asphalt 011 7.556.10 0.11 57.00 @ 2291
221

HC24_00239184-211-PAVE_0830770-5 ACCESS Asphalt .10 5,613.90 o1 7244 @ 7.56
5 314

HC24_00239184-314-PAVE_0831020-5 ACCESS Asphalt 043 24,898.80 011 59.09 @ 2091

= Filters

Q@ Search

P search

Select al

Worst (0-35)
Very Bad (40-58)
Bad (60-69)
Good (70-84)
Excellent (85-100)

oooooo

Pavement Classification
is (All)

Filter type

Basic filtering

L Search

O Selectal

O Asphatt

[0 Concrate

Road Classification

is (A)

Filter type
Basic filtering
L Search

Select al

(Blank)

ACCESS

LOCAL

MAJOR

PRIVATE

1gooooo

is (Al)

c B o

580
3192
2636

7493

189
16807

e—— 131% O
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Asphalt Degradation Curve
Source @ASTM D6433 -30 year @ BGE-HCP4 @ City of Celina @ OCE
100

PCI

50

20
0
0
40
Year
Concrete Degradation Curve
Source @ ASTM D6433 - 40 year @BGE-HCP4 @ City of Celina @ OCE
100
g so
25
0

50

Year




STEP 2: PARAMETERS,
CONSTRAINTS, AND WORK FLOW
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PAVEMENT PLAN PARAMETERS &

CATEGORY CONSTRAINT / RULE

BUDGET ¢ Annual funding is limited and varies by year.

BUDGET SPLIT e Funding is allocated between asphalt and concrete each year.
SUPPLEMENTAL FUNDING ¢ Additional funding is available annually for the High Injury Network.
PROJECT-LENGTH RULES e Minimum project length requirements apply to certain treatments.
TREATMENT RULES e Treatment selection is determined by pavement condition (PCl) and asset type.

OTHER FUNDING / CIP RESET ¢ Certain conditions are reset to a defined PCl at no cost.

PRIORITY STRATEGY e Funding is balanced between preservation and rehab/rebuild priorities.
DETERIORATION e Pavement condition declines over time based on a defined deterioration curve.
EXCLUSIONS e Ineligible roadways are excluded from treatment selection.

e Priority Score = Impact Per Dollar x Strategy Multiplier x Road Class Multiplier,
Ly PRIORITY SCORE where Impact Per Dollar = (Area SqFt x PCI Lift) + Project Cost and

Strategy Multiplier reflects preservation opportunity and rehab need.

L RHEEB0Q00

o These parameters define the logic and rules used to develop the pavement plan scenarios.




COLLECT

ROADWAY DATA

.

s PCI
¢ Miles & Area (SqFt)

* Pavement Type
(Asphalt / Concrete)

* HIN Flag

AL IR .

APPLY COUNTY
PRIORITIES &
CIP PROJECTS
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* Client Priority Corridors

(Year 1)

o Set CIP Projects
(PCl = 95 at $0 Cost)
* Apply Other Funding
(PCl = 95 at $0 Cost)
* Add HIN Supplemental
($2M per year)
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IDENTIFY APPROPRIATE
TREATMENT

ASPHALT

* 0-59 — Asphalt w/ 40% Base (PCI 98)
* 60-69 — Preventive Overlay (PCI 92)

® 70-85 — Seal Coat (+10 PCI, cap 90)

® 86-95 — Crack Seal (+4 PCI, cap 95)
CONCRETE

e 0-39 — Full Reconstruction (PCI 98)

* 40-59 — Panel Replacement (PCI 90)

Other Funding / CIP Reset: PCI 95 (No Cost)
LS A

°

RANK PROJECTS BY
BENEFIT PER DOLLAR

Calculate PCI Lift
Consider Area Impact
Estimate Project Cost

Compute Priority Score
(Area x PCI Lift + Cost)

OPTIMIZE WITHIN
AVAILABLE
FUNDING

|

. Concrete

75%

Asphalt

Year 1 Budget: $10M
Years 2-5 Budget: $7.5M
75% Asphalt / 25% Concrete

Preservation 50% /
Rehab & Rebuild 50%

->

MEASURE NETWORK
IMPROVEMENT
OVER TIME

s Apply PCI Improvements
(Treatment Resets)

e Apply Annual Deterioration
(Curve-Based)

e Track 5-Year PCl Trend




STEP 3: SCENARIOS AND
ANALY SIS
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Scenario

Planned Cost

Starting PCI

Ending PCI

Project Count Planned Miles Miles Per Million $

#26 - Increase Budget - V2 & No Budget Split $89.963.694.51 76.46 80.27 3.81 3587 605.05 6.73
#25 - Increase Budget - V2 $83,577.003.79 76.46 75.58 -0.87 1479 44527 5.33
#24 - Increase Budget - V1 $84.208.056.91 76.46 75.49 -0.97 1488 445.67 5.29
#23 - 10M Yr 1, 7.5M Yrs 2-5: BGE Deg V2, W/ Prev | $49,961,967.04 76.46 71.53 -4.93 874 316.21 6.33
Modeled PCI by Year g T8 Planned Cost by Scenario
Scenario @23 @24 @25 @26 Treatment @Asphalt with 40% Ba.. @Crack Seal @ Full Reconstructi.. @Mixed Panel Re.. @ Preventive Ov.. @Seal Coat
80.46 80.53
80 7937 30l64 2007 $44,698,899.15 $42,993,049.24 $89.963,694.51
g 7648 76.32 7645 1891 76182 e $55.703,172.35 667.172. $84,208,056.91
b L]
k] =TS 77.03 76/91 Z
o 76.46 s
E 75 76.21 7411 o 7549 || B $55,464,074.34 $24,666,795.45 $83,577,003.79
$33.806,510.68 $49,961,967.04
70 71.53
0 1 2 3 [ 5 $OM $20M $40M $60M $80M
Year Treatment Cost
Planned Miles by Year Planned Miles by Scenario

Scenario @23 @24 @25 @26

Planned Miles

45.28

Year

50.22

Funding @Base Pavement Plan @ HIN Supplemental @ Other Funding

605.05
400
83.45
. 45,67 44527
E’
5 o 316.21
H
= 503.99
200
0
26

Scenario




STEP 4: RESULTS AND NEXT
STEPS
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PAVEMENT PLAN PARAMETERS & CONSTRAINTS

Key assumptions and rules used to develop the 5-Year Pavement Plan

BUDGET * Year 1: $10,000,000; Year 2-5: $7,500,000

BUDGET SPLIT ¢ Base plan targets 75% asphalt and 25% concrete each plan year.
HIGH INJURY NETWORK

SUPPLEMENTAL » $2,000,000 per year.

PROJECT-LENGTH RULES =+ Asphalt uses a minimum threshold of 1 mile.

« PCI 0-59 Asphalt with 40% Base Reset to 98
ASPHALT ¢ PClI 60-69 Preventive Overlay (No Base) Reset to 92
TREATMENTS * PClI 70-85 Seal Coat Add 10 to PCI (cap 90)
* PCl 86-95 Crack Seal Add 4 to PCI (cap 95)
CONCRETE « PCI 0-39 Full Reconstruction Reset to 98
TREATMENTS *« PClI 40-59 Mixed Panel Replacement Reset to 90
OTERFNONG/ g
PRIORITY STRATEGY * Preservation 50% of budget; Rehab/Rebuild weighting 50% of budget.
DETERIORATION ¢ Curve-based deterioration based on BGE-P4 derived curve.
EXCLUSIONS ¢ Unnamed, Private, Access
T;": I Impact Per Dollar Strategy Blend PRIORITY SCORE
) PRIORITY SCORE (Area SqFt x PCILifty X (0.50 x Preventative Opportunity) = X ':;’:ﬂiﬁ:?;s = ;{‘:;i‘“ F’;Lﬁf’:fefr"x
- + Project Cost +(0.50 x Rehab Need) 2 e

Road Class Multiplier




Total miles per treatment type

100

1 2 3 4 5

Seal Coat D Preventive Overlay (No Base) ([l Mixed Panel Replacement

8
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B Full Reconstruction B CrackSeal B Asphatt with 40% Base

- ' 5-year Plan By Year
City of Houston | Texas Parks & Wildlife | CONANP | Esri | TomTom | Garmin | SafeGraph | METVNASA | USGS | EPA | NPS | USDA | USFWS | Harris County Engineering Department GIS, Harris County ATS Powerad by Esri 4 4 v
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City of Houston | Texas Parks & Wildiife | CONANP | Esti | TomTom | Garmin | SafeGraph | METI/NASA | USGS | CPA | NPS | USDA | USFWS | Harris County Engineering Depariment GIS, Harris County ATS
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40

S-year Plan

Asphalt
with 40%
Base

By Year /

Seal

0.1

Full
Reconstruction

Mixed Panel
Replacement

07
—
Preventive
Overay
(No Base)

Seal Coat
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Crash Cluster Summary 5 o~ x
@, Zoomtwo [EF Browse features
Recommended Mitigation Actions
Work Crash |[ Reduction
Ranking| Cod Description ¢ e
1 516 Close Crossover 146 50%
Improve Vertical
2 505 Alignment 136 50%
Install Continuous
3 518 Turn Lane 127 50%
4 107 Install Traffic Signal 162 35%
5 506 Positive Offset Left- 127 6%
turn Lanes
Replace Flashing
6 118 || Beacon with a Traffic || 162 25%
Signal
Convert 2 Lane
7 538 Facility to 4 Lane 90 45%
Divided
8 [ si0 | ComstustTum oo | a0%
Arounds
9 | 108 | ImeroveTufic ., 24%
Signals
10 203 |fInstall Raised Median || 148 25%

BEBEERe




THANK YOU

>
*

%
%
.,

Of
<Y 7%

g 'y & 7
§IC W "
W Ao
“&‘\,\ ) =

NPk
, Sa g

¢
Ot Ny PEy




