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Disclaimer Regarding Pavement Management System (PMS) Reports

The Parties acknowledge and agree that the Pavement Management System (PMS) report provided
under this Agreement contains forecasts and recommendations pertaining to pavement conditions and
treatment strategies. These forecasts and recommendations are based upon analytical parameters,
assumptions, and models that have been specified and approved by the District.

The assumptions utilized in the preparation of the report—including, without limitation, treatment
costs, treatment impacts, and performance deterioration models applicable to roadways and related
infrastructure—may materially affect the results of the analysis. Accordingly, all forward-looking
statements contained in the report are provided solely as estimates and projections, and are not
guarantees of future outcomes.

The Consultant has made reasonable efforts to interpret and model the District infrastructure based on
the data and parameters provided. However, the Consultant makes no representations or warranties,
express or implied, regarding the accuracy, completeness, or reliability of the forecasts, and shall not be
held liable for any variance between the projected outcomes and actual future conditions.

To improve the accuracy and reliability of future analyses, the District is encouraged to conduct regular
and comprehensive data collection regarding the condition of its assets.
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Community Services District of Bear Valley, CA
Abbreviations, Acronyms and terms used in the Analysis

Abbreviation

AR Definition
10X Profile A series of 10 unconstrained budget runs to establish the Post Rehab PCI curve
$k Dollars in thousands ($,000)
$M Dollars in millions
%SP Percent Spreadability - component of deflection analysis
AC Asphalt Concrete - asphalt streets, flexible pavements, also known as ACP
ACP Asphalt Concrete Pavement - asphalt streets, flexible pavements, also known as AC
ADA American s with Disability Act - refers to handicap or para - ramps
APCI Aged PCI - PCI aged to the start of the analysis period
ART Arterial roadway functional classification
ASTM American Society of Testing Methods
Avg Average
BCI Base Curvature Index - component of deflection analysis
BL or B/L Backlog - percentage of network by area falling below a minimum PCI value
Brk Break
C&G or CG Curb and Gutter
CAL Coarse Aggregate Loss
Cbv Corrected Deduct Value - part of the ASTM D6433 PCI calculation
COL Collector roadway functional classification
Cndtn Condition
Control A series of budgets used to establish minimum budget requirements based on PCI and Backlog
Control PCI Minimum recommended PCI to maintain a manageable network

Control Backlog

Maximum recommended backlog to maintain a manageable network

CPCI

Current PCI - PCI aged from date of survey to a specified date

CSDI Current SDI - SDI aged from date of survey to a specified date

Csl Current Sl - Sl aged from date of survey to a specified date

CRI Current RI - Rl aged from date of survey to a specified date

Crk Crack

DefICON Deflection Condition - structural load analysis based on traffic loading and deflection
DMD Dynamic Maximum Deflection - temperature corrected deflection

Div Slab Divided Slab - concrete distress

DynaCON Dynamic Condition - structural layer analysis

EM or E/Mill Edge mill

E/FWM Edge Mill or Full Width Mill

ftor FT Foot

ft2 or FT2 Square foot

Fall Thru Yr X Year when a segment was in its Need Year but there was insufficient monies for its rehab
FunCL Functional classification or simply classification

FWD Falling weight deflectometer - device to measure pavement strength

FWM Full Width Mill

GClI Gravel Condition Index

GFP Good - Fair - Poor

GIS Geographic Information System

GISID GIS segment identification number

H&V Horizontal and Vertical

IRI International Roughness Index, measure of pavement smoothness in mm/m or in/mi

Abreviations used in Analysis




Community Services District of Bear Valley, CA

Abbreviations, Acronyms and terms used in the Analysis

Abbreviation

AR Definition
Jtor JNT Joint
km or Km Kilometer
L&T Longitudinal and Transverse - generally refers to cracking
LAD or LADD Load associated distress deducts - pavement distress related to heavy loading and trucks
LOC Local roadway functional classification - same as RES
LOG Lip of Gutter
m Metre or meter
m2 Square metre or square meter
MART Major arterial roadway functional classification
Max Maximum
MaxDV Maximum Deduct Value
MCOL Major collector roadway functional classification
mi or Mi Mile
Min Minimum
MnART Minor arterial roadway functional classification
MnCOL Minor collector roadway functional classification
MND Must Not Do - project is included in the reporting, but excluded from the analysis
MOD Moderate
NI Network Index - 0 to 100 scoring of the manageability of the network, NI = (PCI X (100 - B/L)/100
NLAD Non-load associated distress deduct -materials related pavement distress
Need Year Year when a pavement is optimally due for its next rehabilitation
Network Index Aggregation of the Backlog and Condition score of a network. NI = (PCl x (100 - B/L))/100
Non-Crtcl Yr X Year when a segment was selected even though it is not in its need year
OCl Overall condition index, also known as PCI
Olay Overlay
OPCI Override PCI
PART Primary arterial roadway functional classification
Pavetype Pavement Type
PCC Portland Cement Concrete - concrete streets
PPCC Peripheral PCC - curb and gutter, sidewalks, ramps, etc.
PCI Pavement Condition Index - generic term for OCI, PCN, PQl etc.
P-CPCI Project Current PCI - project PCI aged to current date

Profile Analysis

Series of 10 budget runs used to develop post rehab PCl and Backlog curves

PVT or Pvmnt

Pavement

R&R or RR Remove and replace, structural patching

RART Rural arterial roadway functional classification

PWF Priority Weighting Factor

Recon Reconstruction

Rehab Rehabilitation

Rplecmnt Rplcmnt

RES Local roadway functional classification - same as LOC
Rl or RCI Roughness Index

Strng Strong

SART Secondary arterial roadway functional classification
SCI Surface Curvature Index - component of deflection analysis

Abreviations used in Analysis




Community Services District of Bear Valley, CA

Abbreviations, Acronyms and terms used in the Analysis

Abbreviation

AT Definition
SDI Surface Distress Index - 0 to 100 measure of visible pavement condition
Selected Yr 1 Year a segment was selected for rehabilitation
Si Structural Index - Estimate based on LAD
SN Structural Number
SP or Strctrl Ptch Structural Patching
STA Station or chainage
Surf Surface
Surf Trtmt Surface Treatment
SW or S/W Sidewalk
TDV Total Deduct Value
V Very
W Weak
Yd2 Square Yard
Zone Any user defined subdivision, neighborhood or district.
Zone Code Assigned numeric ID to textural zones
Zone Rank Ranking of the Zone Network Index Value compared to all other Zones

Abreviations used in Analysis




1.0 EXECUTIVE SUMMARY

1.1 Project and Methods Overview

In November of 2025, IMS Infrastructure Management Services, LP (IMS) utilized a cutting-edge
Integrated Road Information System (IRISpro Pave) (Figure 1) to capture continuous, high-resolution
pavement images that were used to assess pavement cracking, rutting, and roughness on 97 miles of
asphalt roadways in Bear Valley Springs, CA (District). IMS followed the American Society for Testing
and Materials (ASTM) D6433 standard to analyze the images and distress data collected by the IRISpro
to determine the Pavement Condition Index (PCI) for each segment of the road. PCl values were
recorded to provide an indication of the surface conditions and structural integrity* of a pavement.

Using the Easy Street Analysis (ESA) pavement management system, IMS developed multi-year
pavement maintenance and rehabilitation (M&R) recommendations for the roadways surveyed. The
recommendations consider the severity, quantity, and type of pavement distresses, surface type,
pavement strength and functional class. By utilizing these recommendations, the District can make
informed decisions on how best to allocate their resources to ensure the longevity and safety of their
roadways.

Figure 1 - IMS Integrated Road Information System platform (IRISPro Pave)

The PCl method was used in accordance with a modified ASTM D6433 approach to assess the condition
of the District’ s p a vaednsexpldingd further in section 3.4. This method is considered an
objective and repeatable approach to assess pavement condition, which is preferrable to alternative
methods that rely upon potentially biased human ratings. Based on the PCl results, ESA prioritizes
funding using a cost-of-deferral approach, recommending M&R activities that optimize funding by
selecting rehabilitation candidates only when they approach the critical point where a heavier
maintenance activity will soon be needed to restore the roadway to full service.

* Structural strength conditions are estimates only based on Load Associated Distresses, since true
structural testing was not performed. This is covered in Section 3.4 of this report.
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The analysis and data presented in this report are based on the inspections performed by IMS in
November of 2025 onthe District’ s pavement network, using avail abl e
assumptions that are elaborated later in this report. All pavement segments were deteriorated using the

defined pavement deterioration models to reflect the conditions of the roadways at the time of analysis,

July of 2026.

1.2 Results Overview and Recommendations

PCl values provide an indication of the surface conditions and structural integrity of a pavement. The 0—
100 PCl range is commonly divided into categories using descriptive terms: Very Poor, Poor, Marginal,
Fair, Good, Very Good, and Excellent. Divisions between the terms are not fixed but are meant to reflect
common perceptions of pavement conditions. These divisions are discussed in more detail in Section
3.0.

TheDistrictt s roadways were generally f awmgtPClof43.be i n Mar
Figure 2 provides a visual breakdown of the distribution of pavement area across different PCI

categories at the time of analysis. Approximately 13% of the District’ s r oadways wer e found
Excellent or Very Good condition. If structurally sound, these pavements are often suitable candidates

for cost-effective preventive maintenance treatments. On the other hand, pavements with a PCl below

40 (i.e., pavements in Poor or Very Poor condition) comprise the District’ s “ backl og” of M&R.
District’ Isacklog was found to be 50%. These pavements typically require full or partial reconstruction.

Pavements falling within the middle categories, such as Fair or Marginal condition, often benefit from

mill and overlay projects. It's important to note that these are general recommendations, and the

specific M&R strategy may vary based on factors such as distress types, soil conditions, structural

adequacy, and other project-specific details.

|V Poor
(0 to 25)

Good
(60 to 70)
11%

mPoor
(25 to 40)

OMarginal
(40 to 50)

Fair
(50 to 60)
10%

OFair
(50 to 60)

O0Good
Poor (60 to 70)

2 4
( %20% 0) @V Good

(70 to 85)

Marginal
(40 to 50)
17% B Excellent

(85 to 100)

Figure 2 - Distribution of the District's Pavement System on a Condition Scale
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Metrics of Health

The following three metrics are frequently used as indicators of overall pavement network health. The
pavement analysis uses these metrics as benchmarks when determining budget goals.

Pavement Condition Index (PCI) — The PCl score is a ranking assessment on the overall health of a
pavement segment on a scale of 0 to 100. The network average PCl is a good global indicator of a
net work’'s overall healt h.

Percent of Excellent Roads — Roads with a condition category of Excellent are those that score between
a PCl of 85 to 100.

Backlog —Backlog is the Very Poor and Poor roads (between a PCl of 0 and 40) that represent a portion
of the network in need of extensive rehabilitation such as full and partial reconstruction. Using sound
pavement management and finance principles, a healthy network will have a backlog of 12% or less.

The District met none of the three metrics for evaluating the quality of its roadway network.

o The network average pavement condition score falls below the national average currently seen
by IMS of 60 to 65, with the District’ s aver age scoring 4

o The number of streets rated Excellent is below the minimum recommended target of 15% at 0%.
o The backlog amount is far above the maximum recommended target of 12% at 50%.

The analysis conducted by IMS using the ESA pavement management system has provided the District
with valuable insights into the condition of its roadways. To assess the effect of annual budget on PCI
over a five-year period, Figure 3 has been generated to depict the anticipated PCl in five years relative to
different annual budget allocations. The blue line allows the user to assess the effect of a given annual
budget on the PCl in five years, serving as a valuable tool for understanding the potential effects of
budget decisions on future pavement conditions.
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— 2026 to 2030 Rehab Analysis Results

Steady State PCI: Final PCI = 43, Backlog = 55%, Annual Budget = $2.08M/Yr

----- Maintain Current Backlog: Final PCI = 47, Backlog = 50%, Annual Budget = $2.79M/Yr
Bear Valley Budget 1: Final PCI = 33, Backlog = 69%, Annual Budget = $0.17M/Yr
Bear Valley Budget 2: Final PCI = 47, Backlog = 50%, Annual Budget = $2.86M/Yr

= ==-Bear Valley Budget 3: Final PCI = 50, Backlog = 45%, Annual Budget = $3.5M/Yr

60

55 ]

L L L L LT Y L L L L L P T L L L PP P Y L L L P T L L LY

45

40

Post Rehab Network Average Condition

35 /

30

P eaoaoaeoocoaoaeaomoaaeaaeac oo

0.0 1.0 2.0 3.0 4.0 5.0
Annual Budget ($M/Yr)

Figure 3 - PCI Based on Five-Year Annual Budget Funding Models

It is important to note that the information presented in the Executive Summary is condensed from
various sections of this report.
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2.0 PRINCIPLES OF PAVEMENT MANAGEMENT

This section provides an overview of pavement management, including its objectives and the best
practices for M&R planning throughout the lifecycle of a pavement. It also highlights the integration of
these concepts in the ESA pavement management system, which was used in this report to develop
recommendations and analyze the District’ s pavement network. This
understanding the content and findings of the report.

2.1 Pavement Management Principles

Pavement management is the process of assessing, prioritizing, and preserving or rehabilitating
pavements through a logical system that attempts to use available funds in the most cost-effective
manner possible. The process is iterative, and as more data becomes available, prediction models are

refined to improve accuracy. Figure 4 illustrates that pavements typically start deteriorating rapidly once

they hit a specific threshold. Therefore, it is more cost-effective to invest in cheaper surface treatments
during the first 40% o f a p alifegpan ehantto’ defer maintenance until heavier overlays or
reconstruction is required just a few years later. Streets that are repaired while in good condition will
have an extended lifespan and will cost less to maintain over their lifetime than those left to deteriorate
to a poor condition. Without an adequate routine pavement maintenance program, streets will require
more frequent reconstruction, thereby requiring significantly greater funding.

15% drop in quality
in 40% of life

-
am

Inexpensive surface treatment
40% drop in quality
in 15% of life

Pavement Condition

"I
Costly pavement rehabilitation -=~ \

Time

Figure 4 - Pavement Deterioration and Life Cycle Costs

The types of rehabilitation activities that the District chooses to deploy can have a significant effect on
the longevity of a pavement. Depending on the PCl zone in which a pavement falls, a detailed
rehabilitation strategy needs to be formed. Common rehabilitation types include localized preventive or
stop gap activities (e.g. crack sealing, joint sealing, and patching), global preventive maintenance (e.g.
fog seals, rejuvenators, slurry seals, microsurfacing, chip seals, cape seals, and thin overlays), major
Rehabilitation (e.g. thin or thick mill and overlays), and major Reconstruction (e.g. surface
reconstruction or full reconstruction). Popular examples of cost-effective preventative activities include:

IMS Pavement Management Report Bear Valley Springs, CA 2026 Page | 5
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¢ Crack and Joint Sealing e Microsurfacing ¢ Fog Seal and
Rejuvenators

e Patching ¢ Slurry and Chip Seals e Thin Overlays

A proactive pavement management program focuses on the preventative maintenance category and
advocates proper incorporation and application of cost-effective preventative activities. These activities
help maintain and repair the surface integrity which can slow deterioration and, depending on the
treatment, also extend the life of a pavement. The outcome of this exercise is to increase long-term cost
savings and network-level pavement quality over time.

When completed within the target zone for prevent
conveniently extended. The dashed curves in Figure 5 show the typical lifespan of a pavement that does

not undergo any preventive maintenance. Major reconstruction becomes necessary after approximately

20 years. The blue curves show the benefits of preventive maintenance during the first 40% of a

pavement ' Esentlailyfalepsvemams will need to undergo reconstruction; however, proactive

maintenance and rehabilitation can delay this process for up to an additional 40 years.

Pavement Life Cycle

Target Zone for Pavement

- Preservation '-,.

=]

T

g '.- d \"

o “ 7.,
_*_ Increased Pavement Life *.

't | Target Zone for Pavement Rehabilitation ™.,

w .

£

)

>

©

=8

Time
Figure 5 - Pavement Life Cycle Curve

The most effective approach to ensure optimal usage of available funds or to determine the necessary
funding to achieve a predetermined level of service is by using a pavement management system. An
effective pavement management system can assist agencies in developing an organized catalog of
pavement assets, storing periodic condition assessments, and tracking spending and costs. This enables
the District to compare trends in data to assess the effectiveness of maintenance activities and new
technologies.
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3.0 DATA COLLECTION AND ANALYSIS

3.1 Field Survey Methodology

IMS deployed one of its IrisPro Pave Integrated Road Information Systems for data collection. IrisPro
Pave integrates industry-leading subsystems, including 3D pavement imaging systemes, lasers,
accelerometers, right-of-way cameras, GPS antenna, distance measurement instruments, computers
and more (Figure 6). All collected data is captured with Drive™ data collection software, which is
designed to simplify the collection of quality road data with built-in calibration schedules, real-time
quality control, GIS maps, section tracking, audible alerts and voice memos, fly-by events, and exception
reporting. The custom-designed hardware and software on IrisPro Pave provides sub-millisecond
synchronization between all subsystems.

¥ Teledyne FLIR Ladybug 5+
Captures 360° Imagery at
Defined Intervals

¥ ASTM Class 1 IrisPRO
Pavement Profiler
Continuous Right and Left Wheel
Path Roughness Measurements

¥ Pavement Distress Imaging
LCMS-2 Continuous 3D Imaging,
1mm Resolution

¥ Drive™
Automated Data Collection
Paired with Field Observations

¥ GPS Positioning
GPS with Integrated IMU, Sub
Meter Positional Accuracy

¥ Samsara Monitoring
Real-Time Tracking and
Reporting

v Texture
Continuous Surface Texture
Measurements

¥ Linear Distance Positioning
DMI for Precise Linear Distance
Measurements

v Safety Lighting H
Front and Back Facing Flashing rls ave

Lights Ensure High Visibility

Figure 6 — LCMS-2 data collection vehicle
3D Pavement Imaging

The Laser Crack Measurement System (LCMS-2) captures continuous 2D and 3D images at 1 mm
resolution in the lane of travel up to 4 m (13 ft) wide at highway speeds, allowing for the visualization
and characterization of all features on the road surface. The system allows for collection rates up to
28,000 profiles per second, five times faster than the first edition of LCMS. This allows smaller cracks,
especially transverse cracks, to be detected more consistently than in the past. The vertical accuracy has
also improved from 0.50 mm to 0.25 mm.
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High-Definition Imaging

The Ladybug 5+ captures high quality 30MP spherical images using six cameras for a 360-degree view of
the roadway and surroundings. The images can be viewed in panoramic mode, 360 mode, or individual
directional images can be extracted at any desired camera angle. Both the Pavement imaging and right
of way cameras are triggered on a fixed-distance basis, image capture is precisely synchronized to
GPSTime and DMI, and cameras are calibrated for asset inventory and geo-referenced image
measurements.

3.2 Data Collection Vehicle Validation Testing

To verify the reliability of the survey data, each IRISpro Pave platform is subjected to a series of rigorous

tests on a bi-annual basis. The primary objective of these procedures is to ensure the accuracy, reliability
and performance of the vehicles' equipment and systems. Certification and validation play a vital role in

guaranteeing that vehicles meet stringent quality standards and comply with specific acceptance criteria
for any pavement data collection job.

The validations testing procedures include a focus on GPS accuracy, profiler certification, rutting and
faulting measurements, pavement surface texture and crack detection capabilities.

GPS Validation

The GPS validation test involves a procedure in which a vehicle must successfully present data with a
sub-meter precision in order to pass. This is accomplished using a 180-degree test which is shown in
Figure 7 below.

7

ey — \
Position B

S e’
S
\

o—
-—

/ A \
Position A
\ —

—

'

Figure 7 — GPS Validation Test

With the vehicle parked on the marked location (indicated by the red +) a data collection event is
started. The collection vehicle is then maneuvered 180 degrees so that the marked location is in the
same relative position to the vehicle, with the vehicle now facing the opposite direction. Here another
collection event is initiated. This process is repeated several times to ensure the accuracy of the test.
The accuracy of the internal GPS is then measured against the reference point (the red +) and scored for
sub-meter accuracy.
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Profiler Certification

The profiler certification is conducted according to the AASHTO R56 standard and using a design analysis
software called ProVAL to ensure accuracy and repeatability. Prior to collecting the 10 repeated
precision runs needed to validate the profiler for International Roughness Index (IRl) measurements, a
series of additional vehicle checks are performed including:

* Laser Calibration

* Block Check

* Bounce Test

* Tire Pressure Check

e DMI Calibration

Validation Loop

The validation loop includes four preapproved pavement locations with pavement conditions specifically
chosen to measure IR, rutting, faulting, texture, and crack detection. The specific locations are selected
ahead of the test and then all collected in a single run. The validation loop includes multiple pavement
types and surface conditions, as well as segments with previously identified rutting and surface
distresses. The total length of the validation loop is approximately 3.5 miles but may vary slightly when
additional testing sites are chosen.

To score the survey results of the validation loop the data is compared to a baseline, which is an average

gathered by other validated survey vehicles, combined with readings from the SurPro5000 walking

profiler. These results are compared for a minimum passing repeatability score of 92% which identifies

how closely the tested vehicle's survey results c

The testing survey results are then analyzed through the Connect platform and subjected to similar
quality control measures detailed in the following section. Connect is used to confirm that that the
profiler data, the LCMS pavement imagery, the forward camera imagery, and the GPS data are all
perfectly synchronized. As shown in Figure 8.

e The pavement window (top left) shows that the profiler and the LCMS are in sync, as the target
position (the white stripe in the LCMS pavement image marked by the green square) matches
the position (profiler), indicated by the red vertical line centered on the red square.

e The map (top right) shows that the GPS position is correct, as the event position (profiler),
indicated by the red square box is where the tape Is on the ground.

e The forward image (bottom) shows that the target tape is close to the bottom of the image.
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Figure 8 — Lever Arms Final Validations Check
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3.3 Data Quality Assurance

The collected data is processed in the office using the Connect™software. Connect provides a perfectly
synchronized multi window platform to view and alter all collected data including profile, distress, slope,
International Roughness Index (IRI), events, images, and GPS map. Figure 9 shows some examples of
how data can be viewed in Connect. Using Connect, the LCMS-2 3D pavement images are analyzed to
identify and classify distresses, and the longitudinal profile of the road is analyzed to determine the IRI
and ride quality under the wheel paths according to industry standards. All processed data is matched to
the segment ID of the roadway.

To ensure the accurate determination of PCl scores, the field data undergoes a rigorous series of
processing phases and quality checks. These checks encompass synchronized assessment of both
processed and raw data streams. The automatic distress identification and classification process involves
various steps: First, different rules and processing parameters are applied on different pavement types;
next, the auto detected lane markings are manually adjusted to exclude non-pavement areas and limit
the assessment area for cracking and rutting to between the lane markings and invalidation rules are
applied to exclude additional anomalies (e.g. near railroad crossing or bridge decks) from the
assessment area. Finally, a team of pavement raters who are well-versed in both the distress standards
and the data in its digital format review images and make the necessary corrections on areas with gross
under/over detection.

4905 4903 Icc0uSspe 1395 / 157 @ IR W
Ikfoads WMatches| @Netwcrk | Hforvars

27 S SUMTER BIVD (S8) 6436
2022 N %

Figure 9 - QC Image from Connect™Software

To further confirm the accuracy of our condition data, spot checks are conducted on a network-wide
basis by both the QC team and engineering staff. These spot checks are carried out on a random
selection of road sections across the entire network to verify that the condition data is consistent and
accurate. They also help to identify any potential issues that may have been missed during the initial
data collection and review process.
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Once the QC team and engineering staff have established the integrity of the data, an initial condition
spreadsheet with detailed data and summary tables and charts is prepared and submitted for review by
the Client. This review process involves a careful examination of the condition data and includes a
comprehensive analysis of the data's completeness, accuracy, and consistency before preparing data for
import to District’ S pavement management sSsystem.

3.4 Pavement Condition Survey

The goal of the pavement condition survey is to determine an accurate rating for each pavement
section. The process of collecting and assessing data involves both automated and manual observations
that originate from the data collected with the IrisPro Pave equipped with LCMS-2 downward imaging
lasers, an array of 4k cameras, and trained rating personnel.

Within the “Network Anal ysi s” SurfadDistreses, EoGghness | MS has
score, and Strength Rating. These three indices form the foundation on which ESA operates. They allow
weighing factors to be uniquely specified for PCI calculation.

Surface Distress Index (SDI)

ASTM D6433 provides a method of categorizing surface distress observations for both asphalt and
concrete pavements, based on the extent and severity of distresses along the roadway.* The Surface
Distress Index (SDI) is used to represent the observed pavement defects on a scale from 0 to 100.
However, not all surface distresses are given equal weight. Load-associated distresses (LAD), such as
rutting or alligator cracking on asphalt streets, and divided slabs on concrete streets, have a greater
impact on the SDI than non-load associated distresses (NLAD), such as raveling or longitudinal and
transverse cracking. Even when present in low extents and moderate severity, LAD can significantly
decrease the SDI. The SDI inputs are shown in Figure 10.

P s ——

Figure 10 - SDI Inputs and Detailed Scale

*Factors such as culvert condition, drainage deficiencies, shoulder condition, edge-support loss, steep
grades, snow exposure, freeze-thaw exposure, and snowplow damage were outside the scope of work.
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ASTM D6433 covers nearly forty unique distress

road network. For that reason, IMS uses a modified approach that collects the most common and
relevant and repeatable distresses. The descriptions in Table 1 outline some of the most common
distresses collected for the District:

Table 1 - Distress Descriptions

. Pavement _—
Distress Type Description
Type
Alligator Asphalt e Quantifie
Cracking and square footage

e Caused by
bending from vehicle
loads

e Propagate
bottom, meaning that
structural failure has
occurred

e« An LAD wi
impact on the condition
score, even at low extents

Rutting Asphalt e Caused by
permanent deformation
of the pavement and/or
subgrade layers

¢ Even in Low densities
can have a large impact
on the final condition
score due to their
implication of possible
structural failure

Longitudinal & | Asphalt e Quantifie
Transverse length and width
Cracking

e Results f
shrinkage due to natural
daily and seasonal
temperature cycles,
construction issues, or
other factors
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Roughness Index (RI)

The Roughness Index (RI) provides a quantifiable measure of ride quality, which is determined using the
industry-standard ASTM E1926 for calculating the IRI. This value is derived from the longitudinal profile
captured by the LCMS as it records the change in elevation over a distance. Once calculated, it is
expressed as a slope and reported in millimeters per meter (mm/m). Typical IRI levels for new, older,
and damaged pavements are displayed in Figure 11. The IRl is lower on average for roads or pavements
that are normally used for higher speed travel.

IRl (mm/m) Normal Use
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Figure 11 - IRl Scale Definitions

To provide some context, a newly constructed street would typically have an Rl value of above 85,
whereas a street that requires an overlay would fall within the range of 40 to 70. Lower quality paving
practices can lead to a pavement surface with less-than-optimal smoothness, resulting in a low Rl value.
However, since the distress or imperfection is not caused by severe failures within the pavement
structure, the blended PCl value may not be significantly affected.

Structural Index (SI)

Structural adequacy testing was not requested by the District. Instead, IMS investigated the relationship
between the PCl and the number of LAD observed in each pavement section to generate structural
indices. Based on this analysis, each section was assigned a rating of Weak, Moderate, or Strong in terms
of its strength. These ratings were represented by an Sl of 30, 60, or 80, respectively. The established SI
was not used in calculating the overall pavement condition score but rather to help determine
appropriate rehabilitation strategies based on the pavement strength rating.
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Pavement condition index (PCl) — Following the field surveys, the condition data was imported to ESA
for calculating the overall PCI. The PCI for each segment was calculated using the following percentages
of weighing factors:

PCl =100% SDI

Table 2 presents each PCl category along with a brief description of the typical distresses and
recommended treatments for each.

Table 2 - Pavement Condition Categories

Category Typical Distresses and M&R Recommendations PCI Range

Like new condition —little to no maintenance required. 85<PClI
Fog Seals and Rejuvenators

Monitor condition or preventive maintenance.

Minor cracking, raveling, and other NLAD 70<PCI

Very
Good Routine or preventive maintenance.
E.g., Crack sealing, surface treatment

Minor to moderate cracking and low severity LAD such as alligator 60<PClI

cracking and rutting.

Good
Surface treatments with localized repairs and overlays

E.g., Surface treatments, localized surface patching, thin overlay

More extensive and severe longitudinal and transverse cracking,as | 50 <P C|
well as moderate severity LAD
Fair . . . S
Localized repairs or major rehabilitation.
E.g., Localized surface and/or full-depth patching, moderate
overlays, In-place recycling

Localized high-severity alligator cracking, and rutting 40<PCI

Marginal Major rehabilitation.
E.g., Localized full-depth patching, mill and overlay, traditional
overlay, in-place recycling

A greater extent of severe alligator cracking, rutting 25 < P4DI

Major rehabilitation.
E.g., More extensive full-depth patching, mill and overlay,
traditional overlay, in-place recycling

Extensive and severe alligator cracking, more extensive and deeper O<PClI
rutting, and potholes.

Major rehabilitation.
E.g., Full-depth reclamation, reconstruction
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3.5 ESA Pavement Management System

The ESA software provides all the functionalities of a standalone software
package while being user-friendly. It provides the District with a tool that can /
effectively catalog, classify, assess, track, and analyze condition data to aid in

the processes of budget planning and pavement rehabilitation. Easy Street Analysis

More specifically the program helps the District streamline its pavement management by giving
structure to the basic information required for a management system:

¢ Pavement Section Inventory * Inspection Data

e Pavement Deterioration Modeling * Rehabilitation Selections & History
e Prioritization *  Work Planning

e Funding Analysis * Reporting

Pavement Section Inventory

An accurate inventory of all District-owned streets is necessary to make any determinations,
assumptions, or projections within a management system. Individual attributes such as length, width,
location, traffic use, surface type, condition, and other factors may be tracked and tied back to a single
management segment within ESA. Thereafter, they are given a unique ID within the program. These
attributes are critical in determining appropriate rehabilitation activities, prioritizing the management
segments within the system, and facilitating placement and sorting during reporting.

Inspection Data

ESA provides the District with the flexibility to use a blended condition index that can be tailored to
meet specific goals and requirements. The inputs for this index rely on inspection data from the field
survey. This custom reporting value is built based on various aspects considered while ranking the
condition of a pavement. The inputs for this index are derived from inspection data collected during the
field survey, including PCl and IRI data. Details on the individual components of the inspection are
available earlier in Section 3.0.

Pavement Deterioration Modeling

Inspection data by itself is only capable of representing conditions at the time of collection.
Nevertheless, within ESA there are customizable curves that can predict the rate of pavement
deterioration based on a streets functional class, pavement type, and strength rating. These
deterioration curves are critical in predicting future pavement conditions and determining appropriate
rehabilitation strategies. The model assumes that pavements with similar attributes and usage will
deteriorate at similar rates. For instance, high volume asphalt arterials that are already in poor condition
are expected to deteriorate faster and are represented in Figure 12 by a purple line. In contrast, low
volume concrete local streets are expected to deteriorate slowly and are represented by a blue dashed
line.
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Figure 12 - Asphalt Concrete Pavement (ACP) and Portland Cement Concrete (PCC)
Deterioration Curves

Table 3 — Performance Curves

ACP Weak Moderate Strong
Arterial 1 2 3
Collector 2 3 4
Local 3 4 5

Rehabilitation Work Selections & History

ESA uses a set of protocols that allow for activities to be assigned to PCl ranges based on filter criteria
that give the District the ability to create detailed rehabilitation strategy sets for each functional class
and pavement type according to the best practices determined for that pavement.

As planned rehabilitation work is completed, a record of the work should be added to the pavement
management system. This ensures that conditions are up to date for future selections and creates a
repository of information to aid in planning.
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Prioritization

Within ESA, the option is available to prioritize pavement projects for rehabilitation based on six main
criteria: PCl, Cost of Deferral, Pavement Strength, Pavement Type, Functional Class, and the Area of a
segment. Depending on the goals set forth at the beginning of the project, these criteria can be
weighted differently based on their definition to create an overall priority factor for a project. Additional
details on these factors are available in Section 5.

Project planning

The ability to plan work as needed allows the management program to better reflect the realities of a
paving program. Certain constraints may be applied to funds that require their use within a certain year
and activities relating to other assets may dictate the time and type of work to be performed. ESA allows
for predefined projects to be entered into the management plan to account for work that is known. This
ensures that the outcome is consistent with overall District planning and accurately reflects current
funding allocations.

In terms of pavement management efficiency, a program based on worst-first, that is starting at the
lowest-rated street and working up towards the highest, does not achieve an optimal expenditure of
funds. Generally, under this scenario, agencies cannot sufficiently fund pavement rehabilitation and lose
ground despite injecting large amounts of capital into the network.

The preferred basis of rehabilitation candidate selection is to examine the cost of deferral of a street
against increased life expectancy.

Funding analysis

The actual process of determining where and when to spend funds is a function of the inputs mentioned
in this section. Information from the street section inventory, condition survey, deterioration modeling,
rehabilitation activity protocols, prioritization, and project planner are all assessed to predict the
potential outcomes of funding scenarios. These can either be goal-based or budget-based. A more
detailed description is available in Section 5.0.

Reporting

ESA has the ability to generate basic reports
for common data requests through a set of
predefined layouts. This allows for quick

access to section condition summaries,

inspection data, budget scenario summaries,
and data charts. The GIS data used to
generate this report is also linked to the

section summary information to allow for
quick and easy visualizations of the data if " w ~‘

imported into a GIS utility. :. L e a I
° g ATl - e |

Curvnt Povrmant Contion sig Dvsrgto Tomy 7= 14

evcantage of Netmart By Ases

Figure 13 —Example of ESA Data
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3.6 ICC Inform Pavement Network Condition Viewer

Included with every IMS pavement management project is an out-of-the-box, user friendly, browser-
based image and condition viewer tool called ICC Inform. Inform provides a convenient medium through
which the District may view the imagery collected during the pavement survey. This includes a forward
view of the pavement, the downward LCMS view, and a panoramic 360-degree view allowing the District
to view each pavement observation from several perspectives. Lastly, a complete map of the District will
track the location of every pavement image, providing additional context to the individual pavement
segments. An example of Inform can be seen in Figure 14 below.

FromStest  ToSteet  Blecks __ GSID _lPmmsobiecion

T — S meas g0 ks
INFORM ~ « . > > » =.@- HB- B - B- B - B B Bo NeEocsee

FayettolleAR  Colloction Date: Jan 11 2024 EIONCEBVD 4505 NSUNBEST PL_ EMILLENNIUM OR 30

Streets v | #
LS

rafee

£

5% Coy s
Py ” 4
SPEED.MPH  SURFTYPE  STREET NAME 10 STREE

AcP £J0YCE BLVD
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2as AcP EJOYCE BVD 4805 NSUNBESTPL EMILLEND
195 AcP £ JOYCE BVD 4805 NSUNBESTAL E MILLENA
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Figure 14 —ICC Inform Image Viewer

The “play” button in the top |l eft of the I nform a
survey vehicle as it drives the District streets. The drop-down menus in the top-center portion of the

screen allow the user to quickly search for a particular street segment by GISID, and to even compare

images from multiple years of surveys (if data is available from previous survey years).

The entirety of this proprietary image-viewing application can be accessed through a web browser by
following a link that has been provided to the District staff.

3.7 Summary

This section outlined the fundamental concepts of pavement management and described the

implementation process for the District’ S pavement management system. Th
ESA were reviewed, and the inputs provided by the LCMS-2 technology were explained to provide

context for calculating PCl, Roughness Index, and Pavement Strength.
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4.0 PAVEMENT CONDITION SURVEY RESULTS

This section will review the results of the pavement condition survey performed in November of 2025.
The segments were deteriorated using the defined pavement deterioration models to reflect the
conditions of the roadways at the time of analysis (July of 2026). This section includes a summary of
anal ysi s,
photos taken from the survey vehicle. A series of charts will then summarize the findings of the

conditions in the functional classes used in the District’ S

condition survey and provide an overview of the PCl distribution across the District’ S

4.1 District Street Inventory and Condition Summary

The District of Bear Valley is currently responsible for approximately 97 centerline miles of pavement
inventory
and pavement condition breakdown across different functional classes. Detailed information for each
management section is available in Appendix A.

with an overall PCl of 43 and a backlog of 50%. The following Table 4 presents the District’ s

f ol

| owed

pavement

Table 4 - Network Inventory Summary by Functional Class and Pavement Type

Network Arterial Collector Local

Segment (Block) Count 393 163 43 187
Network Length (mi): 97 47 12 38
Average Width (ft): 27 28 25 27
Network Area (yd2): 1,540,916 753,338 179,413 608,165
Current Pavement Condition 43 40 35 49
Current Backlog (%) 50

Current Roughnes