2021 Pavement Management Services

Pavement Condition Report
City of Cincinnati, Ohio
September 2022

Prepared by:

Data Transfer Solutions, LLC

3680 Avalon Park East Blvd., Suite 200
Orlando, FL 32828

www.dtsgis.com

@dts

makers oF VUEWorks.



Table of Contents

1.0

2.0
2.1

3.0

4.0

5.0

6.0
6.1
6.2
6.3
6.4

7.0
7.1
7.2
7.3
7.4
7.5

EXECUTIVE SUMMARY ...oocitimmsmmssssmssssssssssssssssss s s s ssss s s sssssssssssssssssssssssasssssssanes 1
INTRODUCTION ...otuitcusmssssesssssssssssssssssssssssesssssssessssssssssssssssssssssss sssssssssss s s s sssssssssssssssssassnssssnes 2
SAMPLE UNITS «.ocveuueeessseeessssesesssseessssesessssesssssessssssesessssesssssesssssessssssesssssessssssessssssssssssesssssessssssesssssesssssessssssssssasesesssesess 4
e 2 S0 5
PROJECT SCOPE AND METHODOLOGY ....covcnmmnmnmmmsmssmssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssaes 6
AUTOMATED DATA COLLECTION AND EQUIPMENT ......oonmnmmnmmmssmsssssssssssssssssssssssssssssssssssssseass 7
PAVEMENT CONDITION ASSESSMENT .....cccovnmnmmmnmsmssmsssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssasass 13
PAVEMENT DISTRESS INVENTORY w.ucvuueesseesseessessssessssessssesssssssssssssssessssessssessssessssessssesssssessssessssessssessssesssssssssssssanes 14
PAVEMENT CONDITION INDEX (PCI) CALCULATION ...cuutuuieueeseesserssessseessesssessssssssessssssssssssssssssssssssessssssssssssssanes 16
INTERNATIONAL ROUGHNESS INDEX ANALYSIS ...vcvvvuseeesssesssssesssssessssssssssssssssssessssssssssssessssssssssssessssssessssssssssesess 20
PAVEMENT CONDITION RESULTS ovuseeuseesseessessssessssessssessssessssssssssesssessssessssessssessssessssesssssessssessssassssessssesssssssssssssanes 22
PAVEMENT MAINTENANCE METHODS ....cccovonmmmmmsssssssssssssssssssssssssssssssssssssssssssssssssssssasas 27
PAVEMENT MAINTENANCE FUNDING .cvvvuutestuseesssessssssesssssessssssssssssesssssssssssssssssssesssssssssssssssssssssssssessssssesssasesssssessss 28
5-YEAR BASELINE SCENARIO = DO NOTHING ...uuvuuueesseessesssseesssessssessssesssssssssssssssessssessssesssssssssssssssessssesssssssssesssas 29
5-YEAR CURRENT BUDGET SCENARIO — BEST FIRST ....cuuietueeeseesmsessesssssessssessssesssesssssssssssssssssssssssssessssessssesssas 30
5-YEAR CURRENT BUDGET SCENARIO = WORST FIRST c.oouvuruseessssssmsesssssssssssessssssssssssssssssssssssssssssssssssssssssanens 34
5-YEAR BUDGET SCENARIO ~MAINTAIN CURRENT PClL....oouieeriersisisssssssessssssssssssssssssssssssssssssssssssssanees 38

APPENDIX A: SEGMENT LEVEL PCI DATA



List of Figures

Figure 1:
Figure 2:
Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:

Figure 10:
Figure 11:
Figure 12:
Figure 13:
Figure 14:
Figure 15:
Figure 16:
Figure 17:
Figure 18:
Figure 19:
Figure 20:
Figure 21:
Figure 22:
Figure 23:
Figure 24:
Figure 25:

Surface Type Distribution
Deterioration Curve Example
DEteriorationN CUTVE .. iiiiisissssissssssssss s s sssssss bbb bbb bbb AR SRR bbb
DTS MAC Vehicle.....oeneeerneeenns
Network Coverage Map
Nine-Point Calibration Sit€ EXAIMPLE......ceeermieseersseesessssesssessseesssessssssssesssessssssssssssesssssssssssssssssessssssssssssasssssssseses
Pavement Image Example
Right-of-Way Image Example
EarthShaper™ Pavement Tool Example
PCI Distribution Map
PCI Example Map.....couemenseseennes
IRI Distribution Map
Asphalt Distress Breakdown
Concrete Distress Breakdown
Overall Pavement Condition Distribution
5-Year “Do-Nothing” Baseline Scenario - PCI Plot
5-Year Current Budget Scenario (Best First) - PCI Plot
5-Year Current Budget Scenario (Best First) - Distribution of Cost per Activity.......
5-Year Current Budget Scenario (Best First) — Distribution of Miles per Activity
5-Year Current Budget Scenario (Worst First) - PCI Plot
5-Year Current Budget Scenario (Worst First) - Distribution of Cost per ACtiVity .....ccoreeenmeernreenseeennes
5-Year Current Budget Scenario (Worst First) - Distribution of Miles per ActiVity .......cccnmenreenseeennes
5-Year Budget Scenario (Maintain Current PCI) - PCI Plot
5-Year Budget Scenario (Maintain Current PCI) - Distribution of Cost per ACtiVity .......ueeernneeens
5-Year Budget Scenario (Maintain Current PCI) - Distribution of Miles per Activity




List of Tables

Table 1: Pavement INSPECtion BreaKAOWTI ........uceceieeeeiseeesssesseessseesssssssessssesssesssssssssssssesssssssssssssesssesssssssssssssessssessssssssassssssssnses 1
Table 2: City of Cincinnati Custom PCI Groups
Table 3: Custom PCI Ranges by Percent
Table 4: IRI Category Ranges by Miles
Table 5: Percent of Surface Type in each PCI Condition Group
Table 6: Weighted Average PCI by Neighborhood
Table 7: Asphalt Distress Breakdown by Severity
Table 8: Concrete Distress Breakdown by Severity
Table 9: Treatments, Activities, and Costs for Rural Roads
Table 10: 5-Year “Do-Nothing” Baseline Scenario - Total Funded Plan Cost
Table 11: 5-Year Current Budget Scenario (Best First) - Total Funded Plan Cost
Table 12: 5-Year Current Budget Scenario (Best First) — Activities Breakdown..................

Table 13: 5-Year Current Budget Scenario (Worst First) - Total Funded Plan CosSt.......cemenneeneeesssessneesseennes 34
Table 14: 5-Year Current Budget Scenario (Worst First) — Activities BreaKdoWn .........ccveoecneenecenneeseeenneesseeeseeennes 35
Table 15: 5-Year Budget Scenario (Maintain Current PCI) - Total Funded Plan CoSt......c.coeernmeeeeeseessseeseeennes 38

Table 16: 5-Year Budget Scenario (Maintain Current PCI) - Activities BreaKdOwWn ........ocoenmienernmeeneeenssessseesseennss 39



City of Cincinnati, Ohio - Pavement Condition Report

1.0 Executive Summary

Data Transfer Solutions, LLC (DTS) performed a pavement condition assessment for the City of
Cincinnati, Ohio, to complement and update the existing Pavement Management Plan (PMP). The
data collection started in August 2021 and was completed in December 2021. This report provides
the processes and procedures for pavement condition data collection and evaluation, assessment of
the results, and maintenance recommendations for the City’s maintained roadway network.

The pavement condition assessment includes an automated mobile data collection, calculated
Pavement Condition Index (PCI), measured International Roughness Index (IRI) based on the
previously listed parameters, and the delivery of an ESRI file geodatabase. The assessment and
conditions rating were performed in general accordance with national standards, where applicable.

PAVER® Pavement Management Software (PMS) was used to calculate the PCI. The PCI is a numerical
rating of the pavement condition based on the type and severity of distresses observed on the
pavement surface. The PCI value is represented by a numerical index between 0 and 100, where 0 is
the worst possible condition and 100 is the best possible condition. The network PCI was determined
following the American Society for Testing and Materials (ASTM) D6433-20 “Standard Practice for
Roads and Parking Lots Pavement Condition Index Surveys.” The weighted average of the road
segment PCI values for the collected roads was calculated to be 67 at the time of collection. This value
indicates the roadway network is generally in ‘Fair’ condition.

Table 1 lists the roadway network system surveyed as part of this pavement condition project.

Table 1: Pavement Inspection Breakdown

Percent of
Item Description Lane Miles
Network
1 Asphalt Segments with PCI 2,781.35 95.02%
2 Concrete Segments with PCI 1,16.82 3.99%
3 Brick Segments 8.58 0.29%
4 Alleys / Boots on the Ground 10.71 0.37%
5 Not Collected - Does Not Exist 0.81 0.03%
6 Not Collected - Inaccessible 6.53 0.22%
7 Not Collected - Unsurfaced 2.37 0.08%
Total With PCI 2,898.17 99.01%
Total Without PCI 29.00 0.99%
Total 2,927.17 100%
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2.0 Introduction

A pavement condition survey was conducted from August 2021 to December 2021 on 2,898.17 lane
miles of the City’s 2,927.17 lane mile network. A Mobile Asset Collection (MAC) vehicle was used to
collect street-level right-of-way (ROW) and pavement images. Pavement images were used to
determine street segment pavement conditions, while the street level ROW images were used to
identify area distresses. The roadways analysis results were used to develop multiple budget
scenarios in VUEWorks® Asset Management Software (AMS) and evaluate the maintenance needs of
the City’s roadway network.

Roadway networks are usually divided into four pavement surface types: Asphalt Concrete (AC),
Portland Cement Concrete (PCC), Brick (BR), and Unsurfaced (UNS). The distribution of the roadway
network by surface types in the City is displayed in Figure 1. These roads account for the entirety of
the collected roadway network, with approximately 2,898.17 lane miles (99.01%) of the surveyed
roads. Approximately 29.00 lane miles (0.99%) of roadway were unable to be collected (Table 1 lists
the inspection breakdown).

The pavement condition survey included a set of pre-defined parameters to develop a segment and
network-level index (number) that correlates to existing pavement surface conditions. This project
used the ASTM D6433-20 ‘Standard Practice for Roads and Parking Lots Pavement Condition Index
Surveys’ pavement condition analysis method to determine the road segment and network PCI. The
ASTM D6433-20 method covers the process of quantifying pavement conditions and identifies
pavement distress types, distress extent measurements, and distress severity. ASTM D6433-20
outlines the method of PCI value calculation.

This project used PAVER® PMS to calculate the PCI value and analyze the network PCI ranges.
Additionally, VUEWorks® AMS was used in a parallel analysis to set maintenance procedures and
associated costs, develop budgets, and plan projects to meet the City’s pavement maintenance
requirements.
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Figure 1: Surface Type Distribution
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2.1 Sample Units

The ASTM D6433-20 procedure outlines how the road network is divided into sections and sample
units; first identifying the branches of the pavement with different uses, then dividing each branch
into sections based on pavement design, construction history, traffic, and condition. These sections
are then divided into sample units that are approximately 2,600 square feet in size. The number of
sample units to be inspected within each area may vary based on the following options: all the sample
units in the section, a number of sample units that provides a 95% confidence level, or a lesser
number. DTS typically follows the 95% confidence level method for a cost-efficient representation.
Once the number of sample units to be inspected has been determined, the spacing interval of the
units is computed using systematic random sampling. Samples are spaced equally throughout the
section, with the first sample selected at random, at least 100 feet from the intersection. The samples
surveyed within the City of Cincinnati consisted of approximately 719.24 lane miles, comprising
24.57% of the entire network.

DTS believes this sampling method provides the most economical representation of the 2,927.17 lane
miles of pavement conditions within the City of Cincinnati. This approach has been used as a national
standard for over 40 years to provide adequate representation of the roadway without the need to
expend excessive time and money to evaluate 100% of the roadway.

Based upon the national standards, the first survey sample is typically not located within 100 feet of
an intersection for multiple reasons. Intersections often contain specific distresses that are not
observed throughout the remainder of the pavement section and would not represent the condition
of the overall section. Intersections also receive traffic from both directions, along with severe
turning and stopping movements that are not indicative of the traffic in most of the pavement
sections. As a result, specific and localized maintenance may be required for the intersections. It is
important to note that the PCI method is designed as a network-level analysis for the overall
condition of pavement sections and is not intended to provide the information required to make
complex maintenance decisions. DTS recorded and provided images for all intersections; therefore,
distress and condition ratings can be extracted from the intersections’ images upon request.
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3.0 Purpose

The purpose of this report is to describe the tools, processes, and procedures used to collect and
analyze the pavement condition data, as well as provide a summary of the results obtained from
calculating each segment’s PCI using PAVER® PMS.

A pavement begins to deteriorate from the day it is constructed. Many factors affect the deterioration
rate, such as the traffic loads, climatic conditions, age, material durability, damage caused by poor
drainage, and construction factors. These factors cause the deterioration rate to be different for every
pavement section. In order to manage an extensive pavement network, “family performance curves”
were developed from available data to represent the expected performance of like roadways and help
determine optimal times to apply preventive and rehabilitation treatments. In order to create more
accurate curves, periodic evaluations of the pavement condition must be performed to gain a realistic
representation of the condition versus the age of the pavement network. The graph in Figure 2
provides an example deterioration curve that represents the exponential deterioration of a typical
pavement.

As shown in the graph, the initial deterioration of the pavement is at a slow rate and after
approximately 40% to 50% of a pavement’s service life, the pavement rapidly deteriorates.
Understanding the condition and age at which this rapid drop in condition occurs is valuable in
determining the optimal time for maintenance. This philosophy is the basis for good pavement
management. This condition evaluation aims to understand better the value of preventive
maintenance versus reactive maintenance, which is often at a much higher cost.

Figure 2: Deterioration Curve Example

The industry standard is to assess pavements every three to five years. More frequent assessments
will likely not indicate significant changes in the condition since most pavements are anticipated to
deteriorate two to five points per year. Assessments that take place more than five years apart will
likely miss critical changes and not provide adequate data to define points in the curve where
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preventive maintenance is best applied. DTS recommends assessments every three years for
networks greater than 500 miles.

Each road segment’s install/construction date was back-calculated based upon its current PCI score
and the VUEWorks® deterioration curve displayed in Figure 3. Every road segment’s PCI value is
anticipated to deteriorate according to this curve until pavement maintenance work is performed.
The VUEWorks® deterioration curve is based on the assumption of a 35-year life for asphalt roads.
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Figure 3: Deterioration Curve

4.0 Project Scope and Methodology

The overall project scope of work included the six tasks outlined below:

* Verify the City’s road network

* Mobile image data collection

* Pavement Condition Index (PCI)

* International Roughness Index (IRI)
* Pavement condition final report

* Pavement maintenance methods
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5.0 Automated Data Collection and Equipment

In order to determine the general distress characteristics of each roadway segment, DTS utilized a
MAC vehicle, displayed in Figure 4, to collect street-level ROW imagery and downward pavement
imagery. The MAC vehicle used a Class 1 device as defined by the specifications.

DTS MAC vehicles combine multiple engineered technologies to collect real-time pavement data,
ROW data, and images at posted speed limits. This effectively eliminates the need to place pavement
inspection technicians in the field in close proximity to vehicle traffic. Some MAC vehicle components
include:

Navigation System

* Inertial Measurement Unit (IMU): Generates an accurate representation of vehicle motion
in all three axes; produces continuous, precise position and orientation information

* Position and Orientation Computer System: Enables raw GPS data from as few as one
satellite to be processed directly into the system, to compute accurate positional information
in areas of intermittent, or no GPS reception

* GPS Receivers: Provide heading aiding to supplement the inertial data
* GPS Antennas: Generate raw observables data

* Sub-meter accuracy: Rated to get 0.3 m accuracy in the X, Y position and 0.5 m in the Z
position

Distance Measuring Indicator (DMI)

» Allows for collection of high-resolution imagery at posted speeds. DMI computes wheel
rotation information to aid vehicle positioning.

Cameras

* High-definition cameras with precision lenses allow for accurate asset extraction and
videolog recording

* Frame rate: 15 images per second, with 1936 x 1456 color resolution

Pavement Imaging System

* Two line-scan cameras and lasers configured to image 4m transverse road sections with 1
mm resolution (4000 pixel) at speeds that can reach 100 km/h

* Allows fully illuminated pavement image collection even in heavy shadow/canopy areas
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Figure 4: DTS MAC Vehicle

Downward-facing pavement images were used in quantifying distress type, severity, and extents
present on segments of the road. The resolution of the imagery allows for distresses to be easily
identified and measured during the analysis portion of the contract.

The mobile image collection of the City’s roadway network was accomplished through coordination
with the City’s staff. Efforts associated with the mobile image collection included a review of the
client’s GIS street centerline file, route planning based on the GIS street centerline, and coordination
of existing construction projects along the City’s streets. DTS and the City’s staff reviewed all MAC
image collection routes to assure all roads attained complete image coverage. This effort was
accomplished by checking a GIS shapefile of the MAC daily GPS point associated with each image
collected overlaid on the GIS street centerline file, as displayed in Figure 5. The DTS MAC vehicle
collected pavement and ROW images every 25 feet along each street segment.
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Figure 5: Network Coverage Map

DTS MAC image collection included a daily check of the onboard systems. This vehicle component
check consisted of a calibration site survey of a nine-point grid in state plane coordinates, as
displayed in Figure 6. Each morning and afternoon, before and after a day’s image collection, the MAC
vehicle drove over the surveyed location. The MAC technician then extracted each point’s location to
verify the location of the point extracted was within approximately three feet of the surveyed points.
DTS’ QA/QC manual includes additional details regarding MAC quality control procedures.

9|Page



City of Cincinnati, Ohio - Pavement Condition Report

Figure 6: Nine-Point Calibration Site Example

Each day’s image and road data collection were recorded on a MAC server and backed up to an
external hard drive. The external hard drives were mailed back to DTS’s office. The data was placed

on a production server for post-processing of images and data, quality control review, and pavement
distress inventory.
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Figure 7: Pavement Image Example

ROW images were also collected as part of this contract. Figure 8 displays an example of a ROW
image. The MAC vehicle was configured with a four-camera setup; three forward-facing cameras and
one rear-facing camera. The images were captured at roughly 25-feet intervals and were post-
processed using collected inertial and GPS data. This allowed for more accurate asset extraction to
be completed.
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Figure 8: Right-of-Way Image Example

The automated data collection effort for the City of Cincinnati roadway network began in August
2021 and was completed in December 2021.
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6.0 Pavement Condition Assessment

The MAC GPS, IMU, DMI, and ROW imagery is post-processed daily. A project data dictionary that
includes all distress types and allowable severities was created after coordination with the City. This
data dictionary is provided to trained pavement condition technicians who utilize DTS’ spatial image
analysis software EarthShaper™ to analyze and digitize pavement distress types, extents, and
severities as a point, line and/or polygon, as displayed in Figure 9. Depending on the distress type
measurement required by the project data dictionary, each distress was digitized, recorded in the
pavement condition database, and associated with the surveyed road section. In addition, each road
section’s total type, severity and extent of distresses was calculated.

Figure 9: EarthShaper™ Pavement Tool Example

This method of pavement distress inventory provides a quantifiable and repeatable process for the
City to use in future MAC image collection projects. Each road segment, in conjunction with the
pavement and ROW imagery, allows pavement engineers to review each pavement technician’s data,
allowing for an open quality control process.

After completion of distress identification and analysis, the City’s roadway network distress data was
then imported into PAVER® PMS, where the PCI was calculated.

13|Page



City of Cincinnati, Ohio - Pavement Condition Report

6.1

Pavement Distress Inventory

A pavement distress inventory identifies specific pavement surface distress types associated with the
degradation of a pavement surface due to traffic loads, environmental factors, lack of maintenance,
and other anthropogenic or natural occurrences. The distress type is then assigned a severity rating
(low/medium/high), and the extents of the distress type and severity are recorded. For this project,
the pavement distress types, severity definitions, and measurements were inventoried utilizing the
ASTM D6433-20 method of pavement condition assessment for both AC and PCC surface types. The
inspections covered 100% of the length of a sample for the outside lane of travel and, for roads with
three or more lanes, the inspection covered the outside and the inside lane. Those roads were
inspected utilizing the ASTM D6433-20 sampling approach (completed for both directions of travel).

Definitions (units of measure)

AC Bleeding & Pumping (ft?) represents excessive use of bituminous binder in the asphalt
mix.

AC Fatigue (Alligator) Cracking (ft?) is associated with fatigue due to traffic loading and
visually looks as interconnected cracks forming small pieces ranging in size from about 1” to
6” typically in the wheel path.

AC Block Cracking (ft?) usually intersects at nearly right angles and ranges from one foot to
10’ or more across. The closer spacing indicates more advanced aging caused by the shrinking
and hardening of the asphalt over time.

AC Edge Cracking (ft) is parallel to and usually within 1.5 feet of the outer edge of the
pavement. This distress is accelerated by traffic loading and can be caused by a frost-
weakened base or subgrade near the edge of the pavement.

AC/PCC Lane/Shoulder Drop-off (ft) is a difference in elevation between the pavement edge
and the shoulder. This distress is caused by shoulder erosion, shoulder settlement, or by
building up the roadway without adjusting the shoulder level.

AC Linear Cracking (trans/long) (ft) typically occurs in overlays where the crack is reflected
through the overlaying asphalt surface.

AC Patching (ft?) is an area of pavement that has been replaced with new material to repair
existing pavement.

AC Potholes (count) are small, usually less than 30 inches in diameter, bowl-shaped
depressions in the pavement surface. Generally, have sharp edges and vertical sides near the
top of the hole.

AC Raveling & Weathering (ft?) is the loss of pavement material from the asphalt surface.
Typically raveling is caused by stripping off the bituminous film from the aggregate or
hardening of asphalt due to aging. Poor compaction, especially in cold weather construction,
or insufficient asphalt content are also causes of raveling.

AC Slippage Cracking (ft?) is the crescent of half-moon-shaped cracks, usually transverse to
the direction of travel. They are produced when braking or turning wheels cause the
pavement to slide or deform.

AC Rutting (ft?) is a surface depression in the wheel paths.

PCC Corner Break (slab count) is a crack that intersects the joints. Load repetition combined
with a loss of support and curling stresses usually cause corner breaks.

PCC Divided Slab (slab count) is when a slab is divided into four or more pieces due to
overloading or inadequate support.
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* PCC Durability “D” Cracking (slab count) is caused by freeze-thaw expansion of the large
aggregate, which gradually breaks down the concrete. Usually appears as a pattern of cracks
running parallel and close to a joint or linear crack.

* PCC Joint Sealant Damage (slab count) is any condition that enables soil or rocks to
accumulate in the joints or allows significant water infiltration.

» PCC Linear Cracking (trans/long) (slab count) divides the slab into two or three pieces and is
usually caused by a combination of repeated traffic loading, thermal gradient curling and
repeated moisture loading.

* PCC Patching, Large/Utility Cut (slab count) is an area where the original pavement has been
removed and replaced by new pavement.

» PCC Patching, Small (slab count) is an area where the original pavement has been removed
and replaced by filler material.

* PCC Polished Aggregate (slab count) is caused by repeated traffic applications. There are no
rough or angular aggregate particles to provide good skid resistance.

* PCC Popouts (slab count) is a small piece of pavement that breaks loose from the surface due
to freeze-thaw action, combined with expansive aggregates. Usually range in diameter from
1 to 4 inches and in depth from % to 2 inches.

* PCC Punchout (slab count) is a localized area of the slab that is broken into pieces. This
distress is caused by heavy repeated loads, inadequate slab thickness, loss of foundation
support, or localized concrete construction deficiency.

* PCC Scaling/Map Cracking/Crazing (slab count) is a network of shallow, fine or hairline
cracks that extend only through the upper surface of the concrete. Usually caused by concrete
over-finishing and may lead to scaling, which is the breakdown of the slab surface to a depth
of Y4 to %2 in.

» PCC Shrinkage Cracks (slab count) are hairline cracks usually less than 6 feet long and do not
extend across the entire slab. They are formed during the setting and curing of the concrete
and do not extend through the depth of the slab.

* PCC Spalling, Corner (slab count) is the breakdown of the slab within 1.5 feet of the corner.
Usually caused by traffic loading or infiltration of incompressible materials, weak concrete
and/or water accumulation and freeze-thaw action.

» PCC Spalling, Joint (slab count) is the breakdown of the slab edges within 1.5 feet of the joint.
Usually caused by traffic loading or infiltration of incompressible materials, weak concrete
and/or water accumulation and freeze-thaw action.
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6.2 Pavement Condition Index (PCI) Calculation

Each Road segment’s PCI was calculated utilizing PAVER® PMS. This PMS is based on the ASTM
D6433-20 method of calculating a road segment’s PCI value using the pavement inventory database
and ASTM D6433-20 deduct curve.

With a completed pavement condition inventory database, DTS imported the road segment,
inspection, sample, and distress information into the PMS, where the PCI was calculated. ASTM
D6433-20 is based on a 0 to 100 rating scale where 0 represents a failed roadway condition and 100
represents an excellent roadway condition. Table 2 displays the City’s custom PCI groups.

Table 2: City of Cincinnati Custom PCI Groups

PCI Range Condition Description
93-100
83-92
69 - 82
51-68 Fair
36-50 Poor
21-35
0-20 Failed
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Table 3 lists the City’s custom PCI range categories, condition description, and percent of the network
in each range category.

Table 3: Custom PCI Ranges by Percent

rotange | Lo | Lanemies | fereent

93-100 372.20 12.72%
83-92 449.59 15.36%
69 - 82 667.74 22.81%
51-68 Fair 682.65 23.32%
36-50 Poor 569.83 19.47%
21-35 151.19 5.17%
0-20 4,97 0.16%
NULL Unclassified 29.00 0.99%
Total 2,927.17 100%
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Figures 10 and 11 display the PCI distribution and a zoomed-in example of the City’s PCI scores,
respectively.

Figure 10: PCI Distribution Map
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Figure 11: PCI Example Map
The PCI value for each road segment can be viewed in the City’s geodatabase and PAVER database.

The weighted average of the road segment PCI values for the collected roads was calculated to be 67
at the time of collection. This value indicates the roadway network is generally in ‘Fair’ condition.
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6.3 International Roughness Index Analysis

As part of this project, International Roughness Index (IRI) values were collected along the survey
segments utilizing a high-speed five-laser profiler. The IRI is a general measurement of the ride
quality of a street section and was performed in accordance with AASHTO R 43-07 and ASTM E950.
IRI indexes were obtained from measured longitudinal road profiles and were processed using a
quarter-car model at 52.80-foot intervals (0.010/mi). DTS’ surface profiling system uses infrared
lasers and a precision accelerometer to obtain accurate and precise profile measurements. The
values reported in the lane provided to the City are in units of inches per mile. It should be noted that
IRI indexes can “spike,” resulting in erroneous data being reported along sections of roads where
slow speeds (below 15mph) were encountered.

Categorization of IRl indexes can vary from state to state and are typically determined by the agency
(e.g. City, DOT, City, etc.). For the purpose of this report, the results have been based on a common
category system that has been in use by a variety of agencies. Table 4 and Figure 12 list the IRI range
categories and display the IRI distribution for the collected roads.

Table 4: IRI Category Ranges by Miles

IRI Category IRI Value (in/Mile) Lane Miles
Good 128 - 154 142.67
Fair 155 -240 557.84
Marginal 241 - 489 1,125.95
490 - 625 378.69

20|Page



City of Cincinnati, Ohio - Pavement Condition Report

Figure 12: IRI Distribution Map
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6.4 Pavement Condition Results

The roadway network consists of 2,927.17 lane miles of roadway. Table 1 lists the distribution of the
current roadway network by surface type and outlines the number of miles that were able to be
collected and analyzed and the number of miles that were not able to be collected. Approximately
29.00 lane miles of segments were not collected due to the segment not existing, being unsurfaced,
construction, or the segment not being accessible.

Tables 5 and 6 summarizes the roadway network PCI based on the surface type and the weighted
average PCI by neighborhood, respectively.

Table 5: Percent of Surface Type in each PCI Condition Group

Gt Thoe Excellent | Very Good Good Fair Poor zz?; Failed
(93-100) (83-92) (69-82) | (51-68) | (36-50) (21-35) (0-20)

Asphalt 11.85% 14.19% 22.12% | 2294% | 19.57% | 5.13% | 0.17%
Concrete 0.99% 1.32% 0.92% 0.62% 0.09% 0.09% | 0.00%
Total 12.84% 15.51% 23.04% | 23.56% | 19.66% | 5.22% | 0.17%
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Table 6: Weighted Average PCI by Neighborhood

Neighborhood Weighted Avg. PCI Neighborhood Weighted Avg. PCI
Avondale 68 Mount Airy 73
Bond Hill 70 Mount Auburn 64
California 79 Mount Lookout 68

Camp Washington 67 Mount Washington 65
Carthage 71 North Avondale 68
Cbd/Riverfront 71 North Fairmount 72
Clifton 65 Northside 74
College Hill 65 Oakley 65
Columbia Tusculum 73 Over-The-Rhine 74
Corryville 66 Paddock Hills 72

Cuf 66 Pendleton 80

East End 79 Pleasant Ridge 66
East Price Hill 61 Queensgate 75
East Walnut Hills 67 Riverside 68
East Westwood 77 Roselawn 63
English Woods 74 Sayler Park 68
Evanston 65 Sedamsville 64

Fay Apartments 53 South Cumminsville 64
Hartwell 69 South Fairmount 74

Heights 67 Spring Grove Village 75
Hyde Park 59 Unknown 79

Kennedy Heights 67 Walnut Hills 64
Linwood 67 West End 65

Lower Price Hill 66 West Price Hill 61

Madisonville 68 Westwood 62
Millvale 61 Winton Hills 68
Mount Adams 66

Figures 13 and Table 7 display the breakdown of the types of distresses for asphalt, and Figures 14
and Table 8 display the breakdown of the types of distresses for concrete.
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Figure 13: Asphalt Distress Breakdown

Table 7: Asphalt Distress Breakdown by Severity

Asphalt Distress Breakdown by Severity
Type Severity LOW MEDIUM HIGH
AC Edge Cracking 1.49% 0.98% 0.20%
AC Rutting 3.37% 0.32% N/A
AC Lane/Shoulder Dropoff 0.09% 0.02% N/A
AC Linear Cracking 20.06% 14.88% 0.14%
AC Pothole 0.25% 0.21% 0.02%
AC Jt. Reflection Cracking 1.20% 1.16% 0.02%
AC Block Cracking 3.54% 0.24% N/A
AC Fatigue 9.25% 10.39% 0.20%
AC Patching 8.49% 1.50% 0.02%
AC Raveling/Weathering 21.07% 0.50% 0.36%
AC Slippage Cracking 0.03% <0.01% N/A
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Figure 14: Concrete Distress Breakdown

Table 8: Concrete Distress Breakdown by Severity

Concrete Distress Breakdown by Severity

Type Severity LOW MEDIUM HIGH
PCC Corner Breaks 2.69% 2.08% 0.86%
PCC Divided Slab 1.41% 0.61% 0.12%
PCC Joint Seal Damage 10.07% 9.90% 0.98%
PCC Linear Cracking 16.18% 4.46% 0.43%
PCC Patching, Large/Utility Cuts 10.13% 1.28% 0.12%
PCC Patching, Small 5.31% 0.37% N/A

PCC Scaling/Cracking/Crazing 0.61% 0.43% 0.06%
PCC Shrinkage Cracks 2.75% N/A N/A

PCC Spalling, Corner 6.60% 4.52% 0.98%
PCC Spalling, Joint 8.86% 6.29% 1.04%
PCC D Cracking 0.43% 0.43% N/A
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Figure 15 represents the overall pavement condition distribution based on lane miles.

Figure 15: Overall Pavement Condition Distribution
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7.0 Pavement Maintenance Methods

The specific activity to perform on each road depends upon the pavement distresses observed. The
following pavement maintenance and preservation methods are currently performed on the City’s
roadways.

Crack Seal

Sealing and filling asphalt concrete (AC) pavement cracks is a common road maintenance activity.
Specialized materials are placed into or above cracks to prevent the intrusion of water and
incompressible material into the cracks and to reinforce the adjacent pavement. This type of distress
treatment will address alligator cracking, longitudinal /transverse cracking, and block cracking.

Cape Seal

A cape seal is applied when the pavement deterioration is greater than what a slurry seal or micro-
surfacing is designed to correct, yet the pavement has not deteriorated to the point of requiring an
expensive asphalt overlay. A cape seal prevents water penetration, reducing subsequent damage to
the roadbed, along with providing a new wearing surface.

Micro Surface

A micro surface is a thin, tough layer of asphalt emulsion blended with finely crushed stone for
traction. This is a cost-effective method to renew the road surface and seal minor cracks and other
irregularities. This preventive maintenance process protects the pavement from moisture
penetration and oxidation. Similar to painting a house, micro surfacing creates a protective layer that
preserves the underlying structure and prevents the need for more expensive repairs in the future.

Milling and Overlay

Asphalt overlay is a plant-mixed combination of asphalt cement and aggregates applied to the
pavement in thicknesses, usually between 1.5 inches and 2 inches for thick overlay and 0.625 inches
and 1.125 inches for thin overlay. Milling of the road’s surface is required to remove distresses that
extend into the pavement. This type of rehabilitation will address alligator cracking,
longitudinal /transverse cracking, raveling/weathering, friction loss, roughness, bleeding, block
cracking, and rutting.

Full Reconstruction

Full reconstruction consists of the complete removal of an existing asphaltic or concrete pavement,
base re-work, and new pavement structure construction. Typically, this pavement rehabilitation
method is used on excessively deteriorated roads with high severity distresses for a majority of the
roadway extents. Additional analysis is generally required for a full reconstruction, including full-
depth pavement coring, traffic loading, and stormwater drainage analysis.
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7.1 Pavement Maintenance Funding

Various five-year pavement maintenance program scenarios were conducted for the City’s asphalt
roads. VUEWorks® AMS was used to determine the required budget levels needed to maintain
current conditions. The analyses included:

1.

5-Year Baseline Scenario (Do-Nothing): no budget was allocated to see how the network
will deteriorate over the five years with no work.

5-Year Current Budget Scenario (Best First): using the City’s recommended pavement
maintenance budget for five years to perform maintenance to all roads at the highest PCI
value first.

5-Year Current Budget Scenario (Worst First): using the City’s recommended pavement
maintenance budget for five years to perform maintenance to all roads at the lowest PCI
value first.

5-Year Budget Scenario (Maintain Current PCI): using an unlimited pavement budget to
maintain the current network PCI of 66 for five years.

As part of this project, the City provided a list of current treatment types used within their
preservation, rehabilitation and reconstruction work. The list included the cost for each treatment
type per square yard. This analysis compiled and reviewed this inventory of the City’s current
activities, budgets, conditions, and decision matrices. Table 9 lists the treatment activities and costs
for the asphalt roads entered in the VUEWorks® AMS and used in the budget analyses.

Table 9: Treatments, Activities, and Costs for Rural Roads

Treatment Activity Impact PCI Cost Per
Type Range SY
Local Repair Crack Seal 5 Points 90-94 $1.50
Preservation Microsurfacing 90 Fixed 80-89 $5.77
Cape Seal 90 Fixed 65-79 $9.98
Minor Mill & Overlay 100 Fixed | 55-64 $26.00
Rehabilitation )
Major Partial Reconstruction/Street .
Rehabil]itation Rehabilitation / L0 kel R $51.00
Reconstruction Full Reconstruction 100 Fixed 0-39 $85.00
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7.2 5-Year Baseline Scenario - Do Nothing

If no work is performed over the next five years, this PCI rating is expected to decrease to 51. Figure
16 and Table 10 display the PCI and costs, respectively, in a “Do Nothing” scenario.
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Figure 16: 5-Year “Do-Nothing” Baseline Scenario - PCI Plot

Table 10: 5-Year “Do-Nothing” Baseline Scenario - Total Funded Plan Cost

Year Avg. PCI Cost Lane Miles
2023 63 $0.00 0
2024 60 $0.00 0
2025 57 $0.00 0
2026 54 $0.00 0
2027 51 $0.00 0

In the “Do Nothing” scenario, the overall network PCI is projected to decrease to 51 by 2027. In this
scenario, the City’s road segments would not receive any treatment and the funding level would be

zero for the entire period.
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7.3 5-Year Current Budget Scenario - Best First

The five-year current budget scenario (best first) was set up to use the City’s recommended budget
per year for all road maintenance. This scenario targets the roads in better condition first (highest
PClI value) Figure 17 and Table 11 display the average PCI and total funded costs, respectively. Table
12 lists the treatment activities with the required costs and miles.
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Figure 17: 5-Year Current Budget Scenario (Best First) - PCI Plot

Table 11: 5-Year Current Budget Scenario (Best First) - Total Funded Plan Cost

Year Avg. PCI Cost Lane Miles
2023 67 $18,336,782.19 771.65
2024 66 $18,489,944.10 837.30
2025 65 $18,541,568.12 653.87
2026 62 $19,081,402.66 313.50
2027 60 $19,172,658.65 440.54
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Table 12: 5-Year Current Budget Scenario (Best First) - Activities Breakdown

2023
. . Total Percentage of Percentage of
Activity L Miles Total Cgst Total Migles
Crack Seal $1,497,102.87 | 198.60 8.16% 25.74%
Micro Surface $16,839,679.32 573.04 91.84% 74.26%
Cape Seal $0.00 0.00 0.00% 0.00%
Mill and Overlay $0.00 0.00 0.00% 0.00%
Partial Reconstruction/Street
Rehabilitation $0.00 0.00 0.00% 0.00%
Full Reconstruction $0.00 0.00 0.00% 0.00%
2024
Crack Seal $4,509,064.87 | 573.04 24.39% 68.44%
Micro Surface $0.00 0.00 0.00% 0.00%
Cape Seal $13,980,879.23 | 264.26 75.61% 31.56%
Mill and Overlay $0.00 0.00 0.00% 0.00%
Partial Reconstruction/Street
Rehabilitation $0.00 0.00 0.00% 0.00%
Full Reconstruction $0.00 0.00 0.00% 0.00%
2025
Crack Seal $2,164,374.50 | 264.26 11.67% 40.41%
Micro Surface $6,109,569.33 198.60 32.95% 30.37%
Cape Seal $10,267,624.29 | 191.01 55.38% 29.21%
Mill and Overlay $0.00 0.00 0.00% 0.00%
Partial Reconstruction/Street
Rehabilitation $0.00 0.00 0.00% 0.00%
Full Reconstruction $0.00 0.00 0.00% 0.00%
2026
Crack Seal $1,589,526.95 191.01 8.33% 60.93%
Micro Surface $0.00 0.00 0.00% 0.00%
Cape Seal $0.00 0.00 0.00% 0.00%
Mill and Overlay $17,489,885.81 122.44 91.66% 39.06%
Partial Reconstruction/Street
Rehabilitation $0.00 0.00 0.00% 0.00%
Full Reconstruction $1,989.90 0.04 0.01% 0.01%
2027
Crack Seal $1,039,339.11 122.49 5.42% 27.80%
Micro Surface $8,832,658.27 | 264.26 46.07% 59.99%
Cape Seal $0.00 0.00 0.00% 0.00%
Mill and Overlay $6,837,095.48 45.33 35.66% 10.29%
Partial Reconstruction/Street
Rehabilitation $2,463,565.79 8.46 12.85% 1.92%
Full Reconstruction $0.00 0.00 0.00% 0.00%
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Figures 18 and 19 display the distribution of costs and miles per activity, respectively.

Figure 18: 5-Year Current Budget Scenario (Best First) - Distribution of Cost per Activity

Figure 19: 5-Year Current Budget Scenario (Best First) - Distribution of Miles per Activity
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Synopsis:

In the five-year current budget scenario (best first), the overall network PCI is projected to decrease
throughout the five-year period, ranging from a high of 67 to a low of 60. This option would be
feasible if the City utilized its recommended annual budget display in Table 11 using the best first
methodology. In this scenario, the City’s road segments with the highest PCI values would be targeted
first; hence most of the projects consist of preservation activities. The negative to this approach is
that very few of the poor and failed condition roads will be treated, and the network will continue to
deteriorate, thus increasing the backlog of roads requiring reconstruction. Also, the number of miles
treated in this scenario is significantly higher than in any other scenarios presented.
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7.4 5-Year Current Budget Scenario - Worst First

The five-year current budget scenario (worst first) was set up to use the City’s recommended budget
per year for all road maintenance. In Contrast to the best first methodology, this scenario targets the
roads in the worst condition first (lowest PCI value). Figure 20 and Table 13 display the average PCI
and total funded costs, respectively. Table 14 lists the treatment activities with the required costs
and miles.

Figure 20: 5-Year Current Budget Scenario (Worst First) - PCI Plot

Table 13: 5-Year Current Budget Scenario (Worst First) - Total Funded Plan Cost

Year Avg. PCI Cost Lane Miles
2023 65 $18,336,992.33 41.49
2024 63 $18,489,999.69 39.83
2025 61 $18,541,983.23 40.20
2026 60 $19,081,960.29 39.41
2027 58 $19,172,996.16 39.04
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Table 14: 5-Year Current Budget Scenario (Worst First) - Activities Breakdown

2023
. . Total Percentage of Percentage of
ety [fotalies Miles Total Cgst Total Migles
Crack Seal $135.49 0.03 0.00% 0.06%
Micro Surface $0.00 0.00 0.00% 0.00%
Cape Seal $631.16 0.03 0.00% 0.06%
Mill and Overlay $0.00 0.00 0.00% 0.00%
Partial Reconstruction/Street
Rehabilitation $1,092.62 0.04 0.01% 0.11%
Full Reconstruction $18,335,133.06 41.39 99.99% 99.77%
2024
Crack Seal $60.63 0.00 0.00% 0.00%
Micro Surface $591.33 0.03 0.00% 0.08%
Cape Seal $0.00 0.00 0.00% 0.00%
Mill and Overlay $0.00 0.00 0.00% 0.00%
Partial Reconstruction/Street
Rehabilitation $0.00 0.00 0.00% 0.00%
Full Reconstruction $18,489,347.73 39.79 100.00% 99.92%
2025
Crack Seal $34.09 0.04 0.00% 0.11%
Micro Surface $0.00 0.00 0.00% 0.00%
Cape Seal $814.63 0.01 0.00% 0.03%
Mill and Overlay $0.00 0.00 0.00% 0.00%
Partial Reconstruction/Street
Rehabilitation $3,990.20 0.04 0.02% 0.09%
Full Reconstruction $18,537,144.31 40.10 99.97% 99.77%
2026
Crack Seal $0.00 0.00 0.00% 0.00%
Micro Surface $0.00 0.00 0.00% 0.00%
Cape Seal $0.00 0.00 0.00% 0.00%
Mill and Overlay $0.00 0.00 0.00% 0.00%
Partial Reconstruction/Street
Rehabilitation $0.00 0.00 0.00% 0.00%
Full Reconstruction $19,081,960.29 39.41 100.00% 100.00%
2027
Crack Seal $124.51 0.04 0.00% 0.09%
Micro Surface $0.00 0.00 0.00% 0.00%
Cape Seal $0.00 0.00 0.00% 0.00%
Mill and Overlay $3,300.45 0.03 0.02% 0.06%
Partial Reconstruction/Street
Rehabilitation $0.00 0.00 0.00% 0.00%
Full Reconstruction $19,169,571.20 38.98 99.98% 99.84%
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Figures 21 and 22 display the distribution of costs and miles per activity, respectively.

Distribution of Costs per Activity
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Figure 21: 5-Year Current Budget Scenario (Worst First) - Distribution of Cost per Activity
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Figure 22: 5-Year Current Budget Scenario (Worst First) - Distribution of Miles per Activity
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Synopsis:

In the five-year current budget scenario (worst first), the overall network PCl is projected to decrease
throughout the five years, ranging from a high of 65 to a low of 58. This option would be feasible if
the City utilized its recommended annual budget display in Table 13 using the worst first
methodology. In this scenario, the City’s road segments with the lowest PCI values would be targeted
first; hence most of the projects consist of reconstruction and rehabilitation activities. The benefits
of this scenario are that the worst conditions are addressed, and the poor roads are treated, thus
improving those areas. The backlog of road mileage requiring reconstruction would not increase and
remain constant after 2023. However, the negative effect of this scenario is that very few preventive
treatments are being performed, and most of the budget is spent on reconstruction.
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7.5 5-Year Budget Scenario -Maintain Current PCI

The five-year maintain current PCI budget scenarios was set up to maintain a PCI level of 66
throughout the five-year period. This scenario targets the roads in the worst condition first (lowest
PCI value), and the streets with a PCI below the critical level were addressed initially. The roadways
were then preserved and maintained to keep future roads from deteriorating below the critical level
and maintaining a relatively consistent PCI value. Figure 23 and Table 15 display the average PCI and
total funded costs, respectively. Table 16 lists the treatment activities with the required costs and
miles.

5 Year Budget Scenario - Maintain Current PCI
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Figure 23: 5-Year Budget Scenario (Maintain Current PCI) - PCI Plot

Table 15: 5-Year Budget Scenario (Maintain Current PCI) - Total Funded Plan Cost

Year Avg. PCI Cost Lane Miles
2023 66 $21,151,876.01 165.86
2024 66 $24,999,978.21 237.59
2025 66 $24,999,915.47 229.44
2026 66 $24,999,974.44 371.40
2027 66 $24,999,989.68 560.84
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Table 16: 5-Year Budget Scenario (Maintain Current PCI) - Activities Breakdown

2023
. . Total Percentage of Percentage of
ety [fotalies Miles Total Cgst Total Migles
Crack Seal $0.00 0.00 0.00% 0.00%
Micro Surface $0.00 0.00 0.00% 0.00%
Cape Seal $6,154,136.91 119.76 29.09% 72.21%
Mill and Overlay $0.00 0.00 0.00% 0.00%
Partial Reconstruction/Street
Rehabilitation $7,498,914.97 29.86 35.45% 18.00%
Full Reconstruction $7,498,824.13 16.25 35.45% 9.79%
2024
Crack Seal $60.63 0.00 0.00% 0.00%
Micro Surface $0.00 0.00 0.00% 0.00%
Cape Seal $10,002,084.96 192.53 40.01% 81.04%
Mill and Overlay $0.00 0.00 0.00% 0.00%
Partial Reconstruction/Street
Rehabilitation $7,498,628.65 27.89 29.99% 11.74%
Full Reconstruction $7,499,203.97 17.17 30.00% 7.23%
2025
Crack Seal $0.00 0.00 0.00% 0.00%
Micro Surface $0.00 0.00 0.00% 0.00%
Cape Seal $10,001,313.04 186.37 40.01% 81.23%
Mill and Overlay $0.00 0.00 0.00% 0.00%
Partial Reconstruction/Street
Rehabilitation $7,499,400.59 27.24 30.00% 11.87%
Full Reconstruction $7,499,201.84 15.83 30.00% 6.90%
2026
Crack Seal $0.00 0.00 0.00% 0.00%
Micro Surface $231.19 0.01 0.00% 0.00%
Cape Seal $20,003,765.53 357.10 80.02% 96.15%
Mill and Overlay $0.00 0.00 0.00% 0.00%
Partial Reconstruction/Street
Rehabilitation $2,497,429.21 9.04 9.99% 2.43%
Full Reconstruction $2,498,548.51 5.25 9.99% 1.41%
2027
Crack Seal $141.03 0.07 0.00% 0.01%
Micro Surface $11,250,828.28 337.83 45.00% 60.24%
Cape Seal $12,499,604.04 217.92 50.00% 38.86%
Mill and Overlay $0.00 0.00 0.00% 0.00%
Partial Reconstruction/Street
Rehabilitation $1,249,416.33 5.02 5.00% 0.90%
Full Reconstruction $0.00 0.00 0.00% 0.00%
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Figures 24 and 25 display the distribution of costs and miles per activity, respectively.

Figure 24: 5-Year Budget Scenario (Maintain Current PCI) - Distribution of Cost per Activity

Figure 25: 5-Year Budget Scenario (Maintain Current PCI) - Distribution of Miles per Activity
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Synopsis:

In the five-year maintain scenario, the overall network PCI of 66 is projected to be maintained
throughout the five-year period. This option would be feasible if the City utilized the annual budget
display in Table 15 using the worst first methodology. In this scenario, the City’s road segments with
the lowest PCI values would be targeted first; hence most of the projects consist of reconstruction
and rehabilitation activities. The benefits of this scenario are that the worst conditions are addressed,
and the poor roads are treated, thus improving those areas.
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APPENDIX A
SEGMENT LEVEL PCI DATA



ID STREET TYPE STREET NAME FROM TO NEIGHBORHOOD PCl
S-HAM10398 Street 1STAV AKOCHIA AV FAWNHILL LN WEST PRICE HILL 70
S-HAMO02126 Street 1STAV GLENWAY AV W LIBERTY ST WEST PRICE HILL 83
S-HAMO02076 Street 1STAV HEYWARD ST AKOCHIA AV WEST PRICE HILL 72
S-HAM32379 Street 1STAV TALBERT ST HEYWARD ST WEST PRICE HILL 67
S-HAMO02127 Street 1STAV W LIBERTY ST TALBERT ST WEST PRICE HILL 69
1-GJ09343321 | Intersection 1ST AV & AKOCHIA AV WEST PRICE HILL 73
1-GJ09343331 | Intersection 1ST AV & FAWNHILL LN WEST PRICE HILL 81
1-GJ09333311 | Intersection 1ST AV & HEYWARD ST WEST PRICE HILL 70
1-GJ09323286 | Intersection 1ST AV & TALBERT ST WEST PRICE HILL 60
1-GJ09313255 | Intersection 1ST AV & W LIBERTY ST WEST PRICE HILL 61
S-HAM24136 Street 28TH ST ALBERTS CT ROBERTSON AV OAKLEY 69
S-HAM24129 Street 28TH ST MINOT AV ALBERTS CT OAKLEY 59
1-GJ21193697 | Intersection 28TH ST & ALBERTS CT OAKLEY 59
1-GJ21193687 | Intersection 28TH ST & MINOT AV OAKLEY 42
S-HAM24135 Street 31ST AV MINOT AV ROBERTSON AV OAKLEY 90
1-GJ21493685 | Intersection 31ST AV & MINOT AV OAKLEY 57
S-HAM24118 Street 32ND AV MINOT AV ROBERTSON AV OAKLEY 91
1-GJ21593684 | Intersection 32ND AV & MINOT AV OAKLEY 58
S-HAM12255 Street 33RD AV MINOT AV ROBERTSON AV OAKLEY 38
1-GJ21693684 | Intersection 33RD AV & MINOT AV OAKLEY 40
S-HAM21338 Street 34TH AV ALLSTON ST ROBERTSON AV OAKLEY 52
S-HAM26465 Street 34TH AV ROBERTSON AV ENYART AV OAKLEY 31
1-GJ21823739 | Intersection 34TH AV & ENYART AV OAKLEY 31
1-GJ21803685 | Intersection 34TH AV & MINOT AV 51
S-HAM60951 Street AARON RAINES LN AARON RAINES LN BURNS ST 91
S-HAM64652 Street AARON RAINES LN EVANS ST AARON RAINES LN 67
S-HAM64653 Street AARON RAINES LN EVANS ST AARON RAINES LN 61
1-GJ11873128 | Intersection AARON RAINES LN & AARON RAINES LN 73
1-GJ11983127 | Intersection AARON RAINES LN & EVANS ST 65
S-HAM37866 Street ABBOTTSFORD AV KNIGHT AV TERM NE OF KNIGHT AV PLEASANT RIDGE 87
S-HAM37864 Street ABBOTTSFORD AV TERM SW OF KNIGHT AV KNIGHT AV PLEASANT RIDGE 85
1-GJ21113957 | Intersection ABBOTTSFORD AV & KNIGHT AV PLEASANT RIDGE 88
S-HAM38104 Street ABELIA CT ASHWOOD DR TERM NW OF ASHWOOD DR PLEASANT RIDGE 63
1-GJ22503942 | Intersection ABELIA CT & ASHWOOD DR PLEASANT RIDGE 71
S-HAM 14375 Street ABERDEEN ST ROCKLAND AV MEARS AV MOUNT WASHINGTON | 21
1-GJ26062987 | Intersection ABERDEEN ST & MEARS AV MOUNT WASHINGTON | 43
1-GJ25972987 | Intersection ABERDEEN ST & ROCKLAND AV MOUNT WASHINGTON | 25
S-HAM38353 Street ABINGTON AV TERM S OF ARDMORE AV ARDMORE AV NORTH AVONDALE 94
S-HAMO03303 Street ACADEMY AV ST LAWRENCE AV VINCENT AV WEST PRICE HILL 48
S-HAMO03335 Street ACADEMY AV W 8TH ST ST LAWRENCE AV WEST PRICE HILL 51
1-GJ09333174 | Intersection ACADEMY AV & ST LAWRENCE AV WEST PRICE HILL 47
1-GJ09353199 | Intersection ACADEMY AV & VINCENT AV WEST PRICE HILL 33
S-HAMO08191 Street ACME AL YORK ST NAEHER ST WEST END -1
S-HAM38105 Street ACOMB AV RIDGE AV TERM E OF RIDGE AV PLEASANT RIDGE 38
S-HAM19880 Street ADA ST FLORA ST RAVINE ST CUF 95
S-HAM20033 Street ADA ST RAVINE ST FAIRVIEW AV CUF 95
1-GJ13633372 | Intersection ADA ST & FAIRVIEW AV & FOXHALL CT CUF 75
S-HAM27730 Street ADAMS XING E PETE ROSE WY TERM NE OF E PETE ROSE WY EAST END 46
S-HAM35405 Street ADDICE WY TERM E OF ARGUS RD ARGUS RD COLLEGE HILL 49
1-GJ12874192 | Intersection ADDICE WY & ARGUS RD COLLEGE HILL 51
S-HAMO02916 Street ADDIE AL FORBUS ST WESTWOOD AV SOUTH FAIRMOUNT 19
S-HAM35508 Street ADDINGHAM PL TERM E OF HAIGHT AV HAIGHT AV NORTHSIDE 93
1-GJ12523818 | Intersection ADDINGHAM PL & HAIGHT AV NORTHSIDE 98
S-HAM25623 Street ADDISON ST UNNAMED AL HALSTEAD ST CUF 94
S-HAMO06528 Street ADELPHI ST CONANT ST LUCERNE AV MADISONVILLE 49
S-HAMO06557 Street ADELPHI ST LUCERNE AV WHETSEL AV MADISONVILLE 36
1-GJ24843700 | Intersection ADELPHI ST & CONANT ST MADISONVILLE 70
S-HAM14236 Street ADENA TRL EAGLESRIDGE LN WAYSIDE AV MOUNT WASHINGTON | 73
S-HAM36095 Street ADENA TRL TERM NW OF EAGLESRIDGE LN EAGLESRIDGE LN MOUNT WASHINGTON | 95
1-GJ24382958 | Intersection ADENA TRL & WAYSIDE AV Mt. Washington 48
S-HAMO08073 Street ADLER ST ADLER ST TREMONT ST SOUTH FAIRMOUNT 69
S-HAM34996 Street ADLER ST HARRISON AV SOUTH FAIRMOUNT -1
S-HAMO08090 Street ADLER ST TREMONT ST WAVERLY AV SOUTH FAIRMOUNT -1
S-HAM37152 Street ADMIRAL CT TERM S OF TUXWORTH AV TUXWORTH AV WEST PRICE HILL 79
1-GJ07913305 | Intersection ADMIRAL CT & TUXWORTH AV WEST PRICE HILL 78
S-HAM20102 Street ADNORED CT LEROY CT GLENCOE PL MOUNT AUBURN 36
S-HAM53452 Street ADRIAN AL ELM ST CENTRAL PKWY OVER-THE-RHINE -1
S-HAM35705 Street AFTON AV IRIS AV TERM N OF IRIS AV KENNEDY HEIGHTS 87
1-GJ23404113 | Intersection AFTON AV & IRIS AV KENNEDY HEIGHTS 73
S-HAM38619 Street AGNES ST TERM E OF BORDEN ST BORDEN ST SOUTH CUMMINSVILLE | 62
S-HAMO05826 Street AHRENS ST SEMINOLE ST E MARTIN LUTHER KING JR DR CORRYVILLE 89




ID STREET TYPE STREET NAME FROM TO NEIGHBORHOOD PCl
1-GJ15373461 | Intersection AHRENS ST & E ROCHELLE ST CORRYVILLE 62
S-HAMO07195 Street AIKENSIDE AV KENNEDY AV VALLEYVIEW AV KENNEDY HEIGHTS 39
S-HAMO07174 Street AIKENSIDE AV POINTER LN RED BANK RD KENNEDY HEIGHTS 78
S-HAMO07198 Street AIKENSIDE AV SKYLINE DR POINTER LN KENNEDY HEIGHTS 82
S-HAM11511 Street AIKENSIDE AV VALLEYVIEW AV WYATT AV KENNEDY HEIGHTS 56
S-HAMO07197 Street AIKENSIDE AV WYATT AV SKYLINE DR KENNEDY HEIGHTS 95
1-GJ23833956 | Intersection AIKENSIDE AV & POINTER LN KENNEDY HEIGHTS 65
1-GJ23923958 | Intersection AIKENSIDE AV & RED BANK RD KENNEDY HEIGHTS 53
1-GJ23643975 | Intersection AIKENSIDE AV & SKYLINE DR KENNEDY HEIGHTS 87
1-GJ23453976 | Intersection AIKENSIDE AV & VALLEYVIEW AV KENNEDY HEIGHTS 63
1-GJ23553976 | Intersection AIKENSIDE AV & WYATT AV KENNEDY HEIGHTS 62
S-HAMO06104 Street AIRPORT RD EASTERN AV ROBB ST LINWOOD 39
S-HAMO06106 Street AIRPORT RD ROBB ST WILMER AV LINWOOD 52
R-GJ22133176 RR Xing AIRPORT RD & PENN CENTRAL RAILROAD CROSSING EAST END 39
1-GJ22153171 | Intersection AIRPORT RD & ROBB ST East End 46
S-HAM37499 Street AIRY CT TERM E OF MONFORT HILLS AV MONFORT HILLS AV MOUNT AIRY 77
S-HAM57791 Street AKOCHIA AV 1STAV TERM W OF 78
S-HAMO03148 Street AKRON AV HENRIETTA AV WISCONSIN AV RIVERSIDE 90
S-HAM37970 Street AKRON AV WISCONSIN AV TERM SW OF WISCONSIN AV RIVERSIDE 93
1-GJ08602870 | Intersection AKRON AV & HENRIETTA AV RIVERSIDE 87
S-HAM27267 Street ALABAMA AV BATES AL SPRING GROVE AV CAMP WASHINGTON 35
S-HAMO05944 Street ALAMEDA PL RIDGEWAY AV CARPLIN PL AVONDALE 67
S-HAM26526 Street ALAMO AV CALVERT ST RIDGE AV OAKLEY 76
S-HAM26529 Street ALAMO AV MARBURG AV CALVERT ST OAKLEY 85
1-GJ22733799 | Intersection ALAMO AV & CALVERT ST OAKLEY 67
1-GJ22503800 | Intersection ALAMO AV & GEIER DR & MARBURG AV OAKLEY 65
S-HAMO05714 Street ALASKA AV FOREST AV FOREST PARK DR AVONDALE 43
S-HAMO05879 Street ALASKA AV FOREST PARK DR GLENWOOD AV AVONDALE 43
S-HAM38375 Street ALASKA CT GLENWOOD AV TERM NE OF GLENWOOD AV AVONDALE 81
S-HAM38000 Street ALBANY TER TERM E OF ARGUS RD ARGUS RD COLLEGE HILL 53
S-HAM33427 Street ALBERT SABIN WY EDEN AV LEVINE DR CORRYVILLE 80
S-HAM34679 Street ALBERT SABIN WY ELLAND AV BURNET AV CORRYVILLE 84
S-HAM33428 Street ALBERT SABIN WY LEVINE DR ELLAND AV CORRYVILLE 78
S-HAM37363 Street ALBERTS CT TERM W OF 28TH ST 28TH ST OAKLEY 50
S-HAM20206 Street ALBION PL AUBURN AV GILMAN AV MOUNT AUBURN 45
S-HAM13564 Street ALCLIFF LN CINC|DELHTP CORPLINE HIGHVIEW DR WEST PRICE HILL 54
S-HAM13573 Street ALCLIFF LN HIGHVIEW DR WILLNET DR WEST PRICE HILL 44
1-GJ06193231 | Intersection ALCLIFF LN & HIGHVIEW DR WEST PRICE HILL 54
1-GJ06143255 | Intersection ALCLIFF LN & WILLNET DR WEST PRICE HILL 51
S-HAM14312 Street ALCOR TER TERM SE OF CAMBRIDGE AV CAMBRIDGE AV MOUNT WASHINGTON | 53
1-GJ26542939 | Intersection ALCOR TER & CAMBRIDGE AV MOUNT WASHINGTON | 48
S-HAMO08649 Street ALDEN AL MAIN ST PANCOAST AL CBD/RIVERFRONT -1
S-HAMO08627 Street ALDEN AL PANCOAST AL SYCAMORE ST CBD/RIVERFRONT -1
1-GJ10204105 | Intersection ALDERMONT CT & SCARLETOAK DR MOUNT AIRY 84
S-HAM20555 Street ALFRED ST COLERAIN AV COOK ST CAMP WASHINGTON 95
S-HAM20553 Street ALFRED ST COOK ST SPRING GROVE AV CAMP WASHINGTON 95
S-HAM26431 Street ALGONA PL BLAIR AV DAUNER AV EVANSTON 71
1-GJ18243534 | Intersection ALGONA PL & BLAIR AV EVANSTON 58
S-HAM37326 Street ALICEMONT AV TERM W OF MARBURG AV MARBURG AV OAKLEY 72
S-HAM15103 Street ALLAIRE AV COLERAIN AV VOGEL RD MOUNT AIRY 73
1-GJ08984138 | Intersection ALLAIRE AV & VOGEL RD Mt. Airy 52
S-HAM37623 Street ALLENDALE DR TERM S OF BROTHERTON RD BROTHERTON RD OAKLEY 75
S-HAM37620 Street ALLENDORF DR BROTHERTON RD TERM NE OF BROTHERTON RD OAKLEY 72
S-HAM37624 Street ALLENDORF DR TERM S OF BROTHERTON RD BROTHERTON RD OAKLEY 69
S-HAM17682 Street ALLENHAM ST CATHCART ST INTERSECTION ST RIVERSIDE 48
S-HAM36344 Street ALLENHAM ST FENIMORE ST TERM NW OF FENIMORE ST RIVERSIDE 73
S-HAM17676 Street ALLENHAM ST INTERSECTION ST FENIMORE ST RIVERSIDE 67
1-GJ05192821 | Intersection ALLENHAM ST & INTERSECTION ST RIVERSIDE 63
S-HAM12836 Street ALLEY LOSANTIVILLE AV RIDGE AV PLEASANT RIDGE 32
S-HAMO06241 Street ALLEY #10 ELDORADO AV WAITS AV CALIFORNIA 37
S-HAM37882 Street ALLEY #16 TERM NW OF TENNYSON ST TENNYSON ST EAST END 39
S-HAMO06227 Street ALLEY #9 ROHDE AV ELDORADO AV CALIFORNIA 95
1-GJ22782714 | Intersection ALLEY #9 & ELDORADO AV CALIFORNIA 95
1-GJ22722729 | Intersection ALLEY #9 & LINNEMAN ST & ROHDE AV CALIFORNIA 82
S-HAM21329 Street ALLSTON ST MADISON RD 34TH AV OAKLEY 71
1-GJ21783683 | Intersection ALLSTON ST & MINOT AV 56
S-HAMO03664 Street ALLVIEW CIR ALLVIEW CIR ALLVIEW CT WESTWOOD 35
S-HAM11680 Street ALLVIEW CIR ALLVIEW CIR JACOB AV WESTWOOD 66
S-HAMO03559 Street ALLVIEW CIR ALLVIEW CT JACOB AV WESTWOOD 49
S-HAMO03612 Street ALLVIEW CIR MUDDY CREEK RD ALLVIEW CIR WESTWOOD 42
1-GJ05753468 | Intersection ALLVIEW CIR & ALLVIEW CIR WESTWOOD 48




ID STREET TYPE STREET NAME FROM TO NEIGHBORHOOD PCl
1-GJ05733473 | Intersection ALLVIEW CIR & ALLVIEW CT WESTWOOD 49
1-GJ05643480 | Intersection ALLVIEW CIR & JACOB AV WESTWOOD 55
S-HAM35592 Street ALLVIEW CT ALLVIEW CIR TERM W OF ALLVIEW CIR WESTWOOD 64
S-HAM20374 Street ALMA ST TERM S OF SYCAMORE ST SYCAMORE ST MOUNT AUBURN 94
S-HAM38739 Street ALMESTER DR LAFEUILLE AV TERM N OF LAFEUILLE AV WESTWOOD 71
1-GJ08223456 | Intersection ALMESTER DR & LAFEUILLE AV WESTWOOD 46
S-HAM38435 Street ALMS PL CHAPEL ST TERM N OF CHAPEL ST WALNUT HILLS 22
S-HAM21495 Street ALMS PL FORAKER AV LINCOLN AV WALNUT HILLS 46
S-HAM21596 Street ALMS PL MYRTLE AV CHAPEL ST WALNUT HILLS 20
S-HAM21575 Street ALMS PL VICTORY PKWY MYRTLE AV WALNUT HILLS 12
1-GJ17473432 | Intersection ALMS PL & CHAPEL ST WALNUT HILLS 57
1-GJ17483452 | Intersection ALMS PL & FORAKER AV WALNUT HILLS 82
1-GJ22133274 | Intersection ALMSGATE LN & TUSCULUM AV COLUMBIA TUSCULUM | 68
S-HAM13106 Street ALPHA ST CHAPMAN ST WELTNER ST MADISONVILLE 89
S-HAMO00587 Street ALPHA ST OWASCO ST CHAPMAN ST MADISONVILLE 91
1-GJ25543837 | Intersection ALPHA ST & CHAPMAN ST MADISONVILLE 81
1-GJ25453838 | Intersection ALPHA ST & OWASCO ST MADISONVILLE 80
1-GJ25693837 | Intersection ALPHA ST & WELTNER ST MADISONVILLE 96
S-HAMO05545 Street ALPINE PL ST PAUL DR NASSAU ST WALNUT HILLS 82
1-GJ17023286 | Intersection ALPINE PL & ST PAUL DR WALNUT HILLS 63
S-HAM66457 Street ALPINE TER ALPINE TER PAXTON AV MOUNT LOOKOUT 76
S-HAM66456 Street ALPINE TER GRANDIN RIDGE DR ALPINE TER MOUNT LOOKOUT 76
S-HAM 13287 Street ALPINE TER PAXTON AV LINWOOD AV MOUNT LOOKOUT 57
S-HAM38835 Street ALPINE TER TERM SE OF GRANDIN RIDGE DR GRANDIN RIDGE DR MOUNT LOOKOUT 83
1-GJ21463410 | Intersection ALPINE TER & GRANDIN RIDGE DR MOUNT LOOKOUT 76
1-GJ22103417 | Intersection ALPINE TER & LINWOOD AV & DELTA AV MOUNT LOOKOUT 77
S-HAM38378 Street ALTER PL TERM SW OF S FRED SHUTTLESWORTH CIR S FRED SHUTTLESWORTH CIR AVONDALE 81
S-HAM21494 Street ALTOONA ST KERPER AV MATHERS ST WALNUT HILLS 33
S-HAM21557 Street ALTOONA ST MATHERS ST WALTER AV WALNUT HILLS 49
S-HAM36317 Street ALVERNOVALLEY CT TERM SE OF FRANCISRIDGE DR FRANCISRIDGE DR 67
S-HAM38551 Street ALVIN ST BODMANN AV TERM N OF BODMANN AV MOUNT AUBURN 35
S-HAM26113 Street ALVIN ST DORCHESTER AV BODMANN AV MOUNT AUBURN 42
S-HAM38985 Street AMANDA PL GLENWAY AV TERM N OF GLENWAY AV WEST PRICE HILL 37
S-HAM27216 Street AMAZON AV CLIFTON AV EGBERT AV CLIFTON 95
S-HAM38525 Street AMAZON AV EGBERT AV TERM W OF EGBERT AV CLIFTON 93
1-GJ14473731 | Intersection AMAZON AV & EGBERT AV CLIFTON 94
S-HAMO06390 Street AMBAR AV BEACON ST MAGLY CT MOUNT WASHINGTON | 87
S-HAMO06393 Street AMBAR AV MAGLY CT BURNEY LN MOUNT WASHINGTON | 90
1-GJ26442909 | Intersection AMBAR AV & BEACON ST MOUNT WASHINGTON | 64
1-GJ27072992 | Intersection AMBAR AV & BURNEY LN MOUNT WASHINGTON | 74
1-GJ26722908 | Intersection AMBAR AV & MAGLY CT MOUNT WASHINGTON | 89
S-HAM35689 Street AMBERACRES DR TERM SW OF SECTION RD SECTION RD KENNEDY HEIGHTS 95
S-HAMO00046 Street AMBERLAWN AV READING RD PRODUCTION DR ROSELAWN 89
1-GJ19774214 | Intersection AMBERLAWN AV & PRODUCTION DR ROSELAWN 68
S-HAMO09373 Street AMBERSON AV ERIE AV PEMBROKE AV HYDE PARK 35
S-HAMO09392 Street AMBERSON AV PEMBROKE AV SAYBROOK AV HYDE PARK 39
1-GJ23053579 | Intersection AMBERSON AV & SAYBROOK AV HYDE PARK 55
S-HAM38044 Street AMBERWOOD HOLLYWOOD AV TERM N OF HOLLYWOOD AV COLLEGE HILL 75
S-HAM35462 Street AMBERWOOD CT TERM E OF EDWOOD AV EDWOOD AV COLLEGE HILL 41
1-GJ20603406 | Intersection AMBLESIDE PL & GRANDIN RD HYDE PARK 44
S-HAMO00437 Street AMBROSE AV LANTANA AV SALVIA AV COLLEGE HILL 95
S-HAMO00407 Street AMBROSE AV SALVIA AV HAMILTON AV COLLEGE HILL 95
S-HAM37322 Street AMELIAMONT AV TERM W OF MARBURG AV MARBURG AV OAKLEY 63
S-HAMO02408 Street AMETHYST ST JOANA PL GLENWAY AV WEST PRICE HILL 52
1-GJ08183240 | Intersection AMETHYST ST & JOANA PL WEST PRICE HILL 74
S-HAM53451 Street AMITY AL HORACE ST BANK ST WEST END -1
S-HAM29923 Street AMMON AV HAYS AV COLERAIN AV NORTHSIDE 55
1-GJ11253791 | Intersection AMMON AV & HAYS AV NORTHSIDE 63
S-HAM33830 Street AMOR PL TERM S OF WESTWOOD AV WESTWOOD AV SOUTH FAIRMOUNT 64
S-HAMO03022 Street ANACONDA DR MUSTANG DR MONTANA AV WESTWOOD 90
S-HAM37821 Street ANACONDA DR TERM SE OF MUSTANG DR MUSTANG DR WESTWOOD 91
1-GJ09003651 | Intersection ANACONDA DR & MUSTANG DR WESTWOOD 76
S-HAM10861 Street ANCHORAGE RD GASSAWAY RD KELLOGG AV 51
S-HAM40840 Street ANCHORAGE RD TERM NW OF GASSAWAY RD GASSAWAY RD EAST END 68
1-GJ22133068 | Intersection ANCHORAGE RD & GASSAWAY RD EAST END 56
S-HAMO03532 Street ANDERSON FERRY RD BRATER AV ROBINET DR WESTWOOD 61
S-HAM17600 Street ANDERSON FERRY RD CINC|DELHTP CORPLINE CINC| DELHTP CORPLINE RIVERSIDE 82
S-HAM17601 Street ANDERSON FERRY RD CINC|DELHTP CORPLINE CINC| DELHTP CORPLINE RIVERSIDE 82
S-HAM17703 Street ANDERSON FERRY RD CINC|DELHTP CORPLINE RIVERWATCH DR RIVERSIDE 87
S-HAMO03815 Street ANDERSON FERRY RD CROOKSHANK RD ANDERSON FERRY RD WESTWOOD 61
S-HAMO03513 Street ANDERSON FERRY RD GEROLD DR GLENWAY AV WESTWOOD 43




ID STREET TYPE STREET NAME FROM TO NEIGHBORHOOD PCl
S-HAM17605 Street ANDERSON FERRY RD HILLSIDE AV CINC|DELHTP CORPLINE RIVERSIDE 57
S-HAM17568 Street ANDERSON FERRY RD RIVER RD HILLSIDE AV RIVERSIDE 60
S-HAMO03531 Street ANDERSON FERRY RD ROBINET DR TULSA CT WESTWOOD 52
S-HAM37972 Street ANDERSON FERRY RD TERM S OF BRATER AV BRATER AV WESTWOOD 30
S-HAM17563 Street ANDERSON FERRY RD TERM S OF RIVER RD RIVER RD RIVERSIDE 27
S-HAMO03530 Street ANDERSON FERRY RD TULSA CT GEROLD DR WESTWOOD 54
1-GJ06213426 | Intersection ANDERSON FERRY RD & BRATER AV WESTWOOD 61
1-GJ06213451 | Intersection ANDERSON FERRY RD & GEROLD DR WESTWOOD 49
1-GJ06183391 | Intersection ANDERSON FERRY RD & GLENCROSSING WY WESTWOOD 54
1-GJ05682816 | Intersection ANDERSON FERRY RD & HILLSIDE AV RIVERSIDE 69
1-GJ06203431 | Intersection ANDERSON FERRY RD & ROBINET DR WESTWOOD 51
1-GJ06213436 | Intersection ANDERSON FERRY RD & TULSA CT WESTWOOD 47
S-HAMO00583 Street ANDERSON PL MADISON RD CHANDLER ST MADISONVILLE 54
1-GJ24733819 | Intersection ANDERSON PL & CHANDLER ST MADISONVILLE 81
S-HAM12390 Street ANDINA AV ANITA PL PHANTOM AV BOND HILL 85
S-HAM 12406 Street ANDINA AV HERMIT AV RHODE ISLAND AV BOND HILL 82
S-HAM12378 Street ANDINA AV PHANTOM AV HERMIT AV BOND HILL 85
1-GJ19233923 | Intersection ANDINA AV & HERMIT AV BOND HILL 73
1-GJ18993923 | Intersection ANDINA AV & PHANTOM AV BOND HILL 81
1-GJ19483923 | Intersection ANDINA AV & RHODE ISLAND AV BOND HILL 83
S-HAM27439 Street ANDRESS AL BANK ST BELOIT AL WEST END -1
S-HAM19709 Street ANDREW AV ANDREW PL MADISON RD OAKLEY 68
1-GJ21383602 | Intersection ANDREW AV & ANDREW PL OAKLEY 78
S-HAM37351 Street ANDREW PL ANDREW AV TERM E OF ANDREW AV OAKLEY 82
S-HAM37352 Street ANDREW PL TERM W OF ANDREW AV ANDREW AV OAKLEY 84
S-HAM38098 Street ANIOTON CT CHARLOE ST TERM E OF CHARLOE ST MADISONVILLE 60
1-GJ23063876 | Intersection ANIOTON CT & CHARLOE ST MADISONVILLE 69
S-HAM37331 Street ANITA PL TERM W OF READING RD READING RD BOND HILL 42
S-HAM32042 Street ANNWOOD ST GREGORY LN ANNWOOD LN EAST WALNUT HILLS 80
S-HAM10256 Street ANNWOOD ST MADISON RD GREGORY LN EAST WALNUT HILLS 80
1-GJ18903444 | Intersection ANNWOOD ST & GREGORY LN EAST WALNUT HILLS 82
1-GJ18893429 | Intersection ANNWOOD ST & MADISON RD EAST WALNUT HILLS 79
S-HAM60911 Street ANSONIA AV GALVIN AV TERM NW OF 27
S-HAMO01696 Street ANSONIA AV RIVER RD GALVIN AV SEDAMSVILLE 65
1-GJ11273055 | Intersection ANSONIA AV & GALVIN AV SEDAMSVILLE 56
S-HAMO02160 Street ANTHONY AV FREDERICK AV PHILOMENA AV NORTHSIDE 63
S-HAMO02159 Street ANTHONY AV PHILOMENA AV OTTE AV NORTHSIDE 73
1-GJ11963869 | Intersection ANTHONY AV & FREDERICK AV NORTHSIDE 73
1-GJ11973884 | Intersection ANTHONY AV & OTTE AV NORTHSIDE 78
S-HAM29590 Street ANTHONY WAYNE AV AVALON ST OAKMONT ST HARTWELL 35
S-HAM29823 Street ANTHONY WAYNE AV CITY CENTRE DR WOODBINE AV HARTWELL 63
S-HAM29793 Street ANTHONY WAYNE AV E 76TH ST UNNAMED AL CARTHAGE 42
S-HAM29791 Street ANTHONY WAYNE AV E77TH ST CITY CENTRE DR CARTHAGE 42
S-HAM26807 Street ANTHONY WAYNE AV HARTWELL AV SHEEHAN AV HARTWELL 43
S-HAM30296 Street ANTHONY WAYNE AV KEARNEY ST HARTWELL AV HARTWELL 77
S-HAM30295 Street ANTHONY WAYNE AV MYSTIC AV KEARNEY ST HARTWELL 32
S-HAM27074 Street ANTHONY WAYNE AV OAKMONT ST PARKWAY AV HARTWELL 32
S-HAM17878 Street ANTHONY WAYNE AV OXLEY ST MILLSDALE ST HARTWELL 70
S-HAM30302 Street ANTHONY WAYNE AV PARKWAY AV MYSTIC AV HARTWELL 36
S-HAM17921 Street ANTHONY WAYNE AV SHEEHAN AV OXLEY ST HARTWELL 66
S-HAM29770 Street ANTHONY WAYNE AV UNNAMED AL E 76TH ST CARTHAGE 42
S-HAM29792 Street ANTHONY WAYNE AV UNNAMED AL E77TH ST CARTHAGE 48
S-HAM29769 Street ANTHONY WAYNE AV VINE ST UNNAMED AL CARTHAGE 45
S-HAM66599 Street ANTHONY WAYNE AV WOODBINE AV AVALON ST HARTWELL 36
1-GJ18244204 | Intersection ANTHONY WAYNE AV & CITY CENTRE DR CARTHAGE 50
1-GJ18074191 | Intersection ANTHONY WAYNE AV & E 76TH ST CARTHAGE 54
1-GJ18154197 | Intersection ANTHONY WAYNE AV & E 77TH ST CARTHAGE 42
1-GJ18984338 | Intersection ANTHONY WAYNE AV & HARTWELL AV HARTWELL 54
1-GJ18914319 | Intersection ANTHONY WAYNE AV & KEARNEY ST HARTWELL 54
1-GJ18854305 | Intersection ANTHONY WAYNE AV & MYSTIC AV HARTWELL 52
1-GJ18744274 | Intersection ANTHONY WAYNE AV & OAKMONT ST HARTWELL 49
1-GJ19084386 | Intersection ANTHONY WAYNE AV & OXLEY ST HARTWELL 65
1-GJ18804291 | Intersection ANTHONY WAYNE AV & PARKWAY AV HARTWELL 54
1-GJ19044371 | Intersection ANTHONY WAYNE AV & SHEEHAN AV HARTWELL 66
1-GJ18514236 | Intersection ANTHONY WAYNE AV & WOODBINE AV HARTWELL 64
S-HAM20284 Street ANTIQUE ST E CLIFTON AV PEETE ST OVER-THE-RHINE 57
S-HAM20285 Street ANTIQUE ST PEETE ST MULBERRY ST MOUNT AUBURN 54
1-GJ15093250 | Intersection ANTIQUE ST & MAIN ST & MULBERRY ST MOUNT AUBURN 76
S-HAM11397 Street ANTOINETTE AV SHERMAN AV GLADE AV MOUNT WASHINGTON | 94
1-GJ26962890 | Intersection ANTOINETTE AV & GLADE AV MOUNT WASHINGTON | 81
S-HAMO07513 Street APJONES ST CHAMBERS ST MAD ANTHONY ST NORTHSIDE 95
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S-HAMO07527 Street APJONES ST DANE AV CHAMBERS ST NORTHSIDE 95
S-HAMO07536 Street APJONES ST DICKS AL DANE AV NORTHSIDE 36
S-HAMO07224 Street APJONES ST MAD ANTHONY ST FERGUS ST NORTHSIDE 90
1-GJ13033798 | Intersection APJONES ST & CHAMBERS ST NORTHSIDE 95
1-GJ13163799 | Intersection APJONES ST & DANE AV NORTHSIDE 55
1-GJ12863796 | Intersection APJONES ST & FERGUS ST NORTHSIDE 58
1-GJ24642959 | Intersection APPLE HILL RD & WAYSIDE AV Mt. Washington 38
S-HAMO07317 Street APPLE ST BLUE ROCK ST PALM AV NORTHSIDE 60
S-HAMO07254 Street APPLE ST COOPER ST HOFFNER ST NORTHSIDE 74
S-HAMO07248 Street APPLE ST HOFFNER ST VANDALIA AV NORTHSIDE 73
S-HAMO07424 Street APPLE ST KNOWLTON ST CHASE AV NORTHSIDE 70
S-HAMO07315 Street APPLE ST PALM AV KNOWLTON ST NORTHSIDE 63
S-HAM29467 Street APPLE ST POWERS ST COOPER ST NORTHSIDE 56
S-HAMO07246 Street APPLE ST VANDALIA AV BLUE ROCK ST NORTHSIDE 65
S-HAM15519 Street APPLEGATE AV GLENMORE AV CHEV|CINC CORPLINE WESTWOOD 55
S-HAM12150 Street APPLETON ST MADISON RD MINOT AV OAKLEY 43
