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1 Executive Summary

The City of Angleton has retained HDR Engineering, Inc. (HDR) to perform an
update to the 2017 Street Condition Assessment Planning Document. HDR
reassessed streets associated with the 2017 document with no assessment of any
new streets constructed after 2017, per the City’s request. Approximately 98 miles
of roadway was inspected and assessed during the update. The streets were
updated by performing a visual inspection of the current street condition along with
any applicable changes in the street attributes such as pavement type or width.
This was accomplished by means of driving the streets as well as walking a portion
of the streets.

Upon completion of the field data collection, the information was updated and
imported into GIS to show a visual representation of street condition as well as a
layout of the paving surface material throughout the City. With the advantage of
having this data in GIS, the City can inventory streets based on their condition or
identify areas in which streets may be grouped into repair and maintenance
projects.

The data was also processed in tabular form in which the condition ratings and
attributes of each street were analyzed, and cost estimates were prepared
according to each rating. A level of paving rehabilitation was associated with each
rating based on methods currently used by the City.

After analyzing the recent data and comparing it to the 2017 data, there were
noticeable changes in the street conditions. A number of streets had maintenance,
repairs, or reconstruction Figure 1-1 Comparison of Ratings (2023 vs. 2017)

performed since the previous
assessment, showing general
improvement. As shown in Figure
1-1, there was a marked

Comparison of Ratings
2023 vs. 2017

. . ¢ 200
improvement in the number of £ 2017
=

streets rated a 9 when compared & 150 Street

. . - I Segment
to .201.7, whlgh reflepts the Clty.s S 100 a1 Ratings
objective of improving streets in £
poorer condition with general :?v'_’ 50 ] L 2023
maintenance  or  complete 2 o mad 117

. . c Segment
reconstruction. It is noted that § 1234567809 Ratings

these improvements can help Rating
prolong the condition of the

pavement; however, there are

many factors that contribute to the degradation of the pavement even after repairs
are made. This is exhibited in the large number of streets that were previously rated
4-8 in 2017 that shifted to a lower rating during this update, as shown in Figure 1-
1. The general decline in pavement conditions can be attributed to typical
deterioration from typical traffic loading over the course of 6 years. Another
contributing factor in the overall decrease of the street pavement conditions in the
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City is the new construction for the Brazoria County Courthouse in the downtown
area. The heaving loading associated with the transportation of materials and
equipment for the project has accelerated the deterioration of the existing streets in
the area.

The update to the street condition assessment document provides a visual
snapshot of the City’s progress and helps realign the paving program to focus on
current demands while also helping to budget them accordingly.

Background
City of Angleton Streets

The City of Angleton currently manages approximately 98 miles of roadway which

requires a considerable amount of funding to be appropriated for repairs and

maintenance. In 2017, the City implemented

a planning document to help conduct repairs ~ EXisting Pavement Type

and maintenance, in which the street Asphalt makes up approximately

condition was used as a main cost factor to ~ 50.38% of City owned streets while

plan and manage the maintenance, repairs ~ concréte makes up approximately
. 49.40% of City owned streets. Less

and reconstruction. The 2017 Street than 1% of the remaining streets

Condition Assessment Planning Document  ,gist of gravel material.

helped assess which streets would require

what degree of rehabilitation and the

approximate associated budget to bring the street condition back to an acceptable

level.

Updates to Street Condition Assessment Planning
Document

The City retained HDR in 2023 to perform updates to the 2017 Street Condition
Assessment Planning Document prepared by HDR. This update will help the City
realign budgeting for repairs and maintenance and help identify which streets to
include in the budget. During this reassessment, the condition of city owned streets
and attributes such as segment rating, street length, street width, pavement type,
level traffic and approximate cost were updated accordingly. The condition of new
streets constructed in the last six years were not included in this assessment.

Scope of Services

Inventory Update

Existing data from the previous assessment includes the street designation, street
name, length and width of the street, rating, and level of traffic. These attributes
were once again used to develop the updates to the budgetary cost.
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3.2

3.3

Data Collection

For the update, field data was collected using information from the inventory that
was developed from the previous assessment. A GIS (geographical information
system) application was used as a component to update the current inventory with
data collected in the field. Pertinent field data that was collected or updated
includes the pavement type, width, a visual inspection of deterioration by rating
system, and level of traffic. The associated budgetary cost based on current
conditions was updated accordingly.

Condition Evaluation and Rating

The same condition evaluation was used to determine the rating of each street that
was listed in the inventory. The pavement type, rigid or flexible, was rated
accordingly as they experience different deterioration levels. Table 3-1 below
shows the pavement condition rating system and what generally identified with each
level of distress. As found in the table, there are a number of deficiencies
associated with each level of deterioration.

Table 3-1. Pavement Condition Rating System

Flexible Pavement

9

(3]

Rigid Pavement

(best)

* New or recent maintenance or
construction

* Very slight cracking

» Good rideability

* Good joint sealing

« Slight to very slight cracking

* Recent maintenance or construction
* Good rideability

¢ Good joint sealing

* Slight cracking

« Slight spalling at the joints
 Very slight polished surface
* Good rideability

» Good/fair joint sealing

« Slight/moderate cracking

« Slight/moderate spalling atf the joints
* Very slight corner breaks

« Slightly polished surface

* Fair/good rideability

* Fair joint sealing

e Frequent cracking

* Frequent spalling af the joints
* Slight corner breaks

« Slight faulting

* Slight/moderate polishing

* Fair rideability

e Fair joint sealing

* New or recent maintenance or construction
* Very slight cracking
* Good rideability

« Slight to very slight cracking
* Recent maintenance or construction
* Good rideability

« Slight edge and slippage cracking

« Slight to very slight transverse and longitudinal
cracking

* Good/fair rideability

* Frequent edge and slippage cracking

« Slight fransverse and longitudinal cracking
* Very slight alligator cracking

* Very slight channeling

« Fair/good rideability

* Frequent edge and slippage cracking
« Slight block cracking

« Slight alligator cracking

¢ Slight channeling

* Fair rideability
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Table 3-1. Pavement Condition Rating System

Rigid Pavement Flexible Pavement

» Severe cracking (wide and long) * Moderate/severe edge and slippage
* Moderate faulting cracking

» Severely polished surface * Moderate/severe alligator cracking

* Poor rideability * Moderate channeling

* Poor joint sealing ¢ Poor/fair rideability

3.4

3.5

» Extensive severe cracking/broken » Extensive severe cracking/pavement missing
1 panels * Severe channeling
(worst) * Severe faulting * Very poor rideability
e Very poor rideability * Pavement does not exist (applies to certain

streets)

Recommended Budgetary Cost

A recommended budgetary cost was developed in the previous document using the
collected data and the deterioration level associated with each street. The data
associated with each street (i.e. street width, level of traffic, etc.) was updated
during the assessment and was used to compute the budgetary cost associated
with each street. Coordination with the City on repair/maintenance methods that
are typically used, whether in-house or contracted, was also performed to help
identify costs associated with the applicable method of repair/maintenance.

Updates to GIS Mapping (Geographical
Information Systems)

The City currently uses GIS online services to provide information such as utility
mapping to help manage current assets. To keep consistent with this model, the
field data was collected using a GIS application which allowed updates to be
collected in real-time and provide a better degree of findings. The collected data
was updated in GIS to provide a refreshed Street Condition Assessment Map (see
Exhibit 1) of the current conditions and updated tables to display the street
attributes.
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Paving Condition Assessment

The City of Angleton manages four main designations of street paving types:
asphalt roadway (ASP), asphalt roadway with curb and gutter (ACG), concrete
roadway (CON), and concrete roadway with curb and gutter (CCG). There are a
few segments which are categorized as concrete with asphalt overlay, gravel, or
rock and asphalt. If the roadway was determined to be privately owned, or
maintained by the state or county, no evaluation was performed. Figure 4-1 shows
the area of street segments based on pavement type. An area majority of City
streets are categorized as either concrete curb and gutter or asphalt, which make
up approximately 46 percent and 37 percent of the total paving area, respectively.

Figure 4-1 Area of Street Segments by Pavement Type

2023 Street Segment Areas by Pavement
Type

Concrete w/
Asphalt Overlay Gravel H Asphalt
1.42% 0.22%

H Asphalt C&G

B Rock & Asphalt

Concrete

H Concrete C&G

M Concrete w/ Asphalt
Concrete Rock & Asphalt Overlay
2.79% 0.02% B Gravel

New streets were added to the inventory of street segments since the previous
assessment. However, the City requested that these new streets constructed after
2017 not be included in the condition assessment. An updated street inventory table
is included in the Appendix A section of this document.

The pavement condition rating system in Table 3-1 was the same rating system
applied in 2017 and was also used to rate each respective street for the 2023 Street
Pavement Condition Assessment. The rating system consists of nine (9) total
ratings (9-best and 1-worst) and was used to update the segments. Upon
completion of visual inspection, the street rating was updated accordingly along with
the applicable attributes. A breakdown of the condition ratings for all streets is
included in the Appendix A section of this document.
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Table 4-1 below outlines the proposed improvements according to the pavement
rating condition that was received during inspection. The proposed improvements
range from minor crack sealing to full reconstruction of the streets.

Table 4-1. Schedule of Repairs and Maintenance

PAVEMENT
CONDITION PROPOSED IMPROVEMENTS
RATING
9 No Improvements Required
8 No Improvements Required
7 Minor Crack Sealing on All Pavement Types
6 Major Crack Sealing on All Pavement Types

10 to 20% Partial Base Repair & Overlay — Asphalt

< 10 to 20% Minor Concrete Point Repair — Concrete
4 20 to 30% Major Base Repair & Overlay — Asphalt
20 to 30% Major Concrete Point Repair — Concrete
3 30 to 40% Major Base Repair & Overlay — Asphalt
30 to 40% Major Concrete Point Repair — Concrete
2 Full Depth Reclamation/ Stabilization & Overlay — Asphalt

Remove and Replace — Concrete

Full Depth Reclamation/ Stabilization & Overlay — Asphalt
Remove and Replace — Concrete

During the data collection portion of the assessment, it was apparent that many of
the streets had been repaired or had some maintenance performed since the 2017
assessment. There were a few streets, such as Ridgecrest Street, Robinhood
Lane, and North Rock Island Street that had been reconstructed as well. Also of
note, select streets had been reconstructed with a new pavement type from asphalt
to concrete, most notably the streets located adjacent to Southside Elementary
School. Having these repairs or maintenance performed improved the rating of
these streets and the system overall. If maintenance, repairs or reconstruction were
performed, those streets were identified with a rating of 8 or 9 as there are no
recommended repairs or maintenance for that street segment at the time of the
visual inspection.

Figure 4-2 shows the percentage of total ratings that were identified in the 2023
update while Figure 4-3 shows the previous ratings collected during the 2017
update. In comparison, there was a general decrease in the number of street
segments identified with a condition rating of 7 or 8 and an increase in the number
of segments identified with a rating of 3 through 6. The number of streets identified
with a condition rating of 9 nearly doubled.
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Figure 4-2 Percentage of Total Ratings — 2023

2023 Percentage of Ratings
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8 1% 1%
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Figure 4-3 Percentage of Total Ratings — 2017

2017 Percentage of Ratings

12 3
1% 1%

@1
@2
@3
o4
as
o6
a7z
o8
o9

Looking at Figure 4-4, the ratings have also been interpreted by showing the
pavement type and total count of each rating. The pavement types were categorized
by concrete, asphalt, and other (i.e. gravel, unimproved). Looking at the 2023 and
pavement analysis, a majority of the street segments are associated with ratings
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ranging from 5 to 7, displaying the City’s continued efforts to maintain the majority
of roadways in relatively fair condition.

Figure 4-4 Street Rating Count by Pavement Type — 2023

2023 Street Rating Count by Pavement Type
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By proactively performing the repairs and maintenance, the general visual condition
of City streets has been prolonged. Maintaining a balanced City-wide paving
program has been essential towards allowing budgeting for much needed repairs
while also providing routine maintenance to streets.

Budgetary Cost Data

Budgetary cost data was updated by using recent cost data associated with the
proposed maintenance and repairs based on each of the pavement condition
ratings. This was applied to the approximate square yardage of each individual
street or segment to develop an approximated cost to perform the associated
maintenance or repairs. As a reminder, the cost data includes the estimated
construction cost for each of the improvements, and estimated professional service
fees (i.e. engineering, surveying, geotechnical, testing, etc.). This budgeting takes
into account costs that may be required as a result of repair and maintenance. Itis
noted that cost of materials and construction costs can escalate based on the
condition of the economy. The suggested prices reflect historical and current
pricing for performing such repairs and maintenance. The updated cost tables have
been prepared and included in the Appendix B section of this document.

The budgetary cost data also includes options developed by the County and City to
perform maintenance and repairs on streets “in-house”. The prices for these
options were provided by City personnel and should be used at their discretion.
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Repair costs reflected otherwise are recommendations based on current
improvement data as previously mentioned.

Utilizing the budgetary unit cost data for paving repairs presented in Appendix C,
Asphalt and Concrete Improvement Optimization Charts were prepared to analyze
the optimum time over the lifecycle of a roadway to complete paving improvements
while maintaining an efficient use of the City’s resources. As shown in both the
asphalt and concrete Improvement Optimization Charts, the most optimum cost-to-
improvement ratio occurs before a roadway deteriorates past a Condition Rating of
6, indicating that maintaining roadways earlier in their lifecycle is a more cost-
effective policy than improving roads that have fallen into Condition Rating below 6.
The Optimization Charts are included in Appendix D of this document.

6 Recommendations and Closing

As a result of implementing a paving program that has identified reconstruction,
repair and maintenance needs, the City of Angleton has generally been able to
preserve the visual condition of City streets. Although many street segments
showed signs of deterioration due to typical traffic loading over the period of 6 years
since the 2017 Street Condition Assessment was performed, it was clear that others
had evidence of improvement over the same timeframe to offset those deficiencies.

The updates provided in the planning document include necessary data and
information to assist the City in performing repairs and maintenance in an organized
and budgeted manner. As previously mentioned, it is recommended that the
condition of the streets be updated when new information becomes available (i.e.
new streets, reconstruction, repairs, and maintenance performed). This will help
keep the information current for budgeting purposes and keep the GIS mapping
current as well.

HDR Engineering, Inc. would like to thank the City of Angleton for allowing us the
opportunity to provide consulting services and to conduct this update to the previous
paving assessment planning document. HDR Engineering, Inc. looks forward to
assisting the City of Angleton on future engineering requests.

\\
. =Xe. Q0. TeN
Sincerely, P2y ‘lfq

; ;‘%:- ._.'*
S g sesececcres 8888800 c0000 .

AARON L. CROLEY 5
l.: lllllllll ““‘lllllll.l.

S 137529 Q’
Aaron Croley, P.E., CFM %%o,(\ QCENS‘aOOéé'
Project M AR

roject Manager \\/ONAL 2> AL & 6/12/24

HDR Engineering, Inc.
TBPE Firm No. F-754
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Exhibit 1 - Paving Condition Survey Map -
Ratings
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Exhibit 2 - Paving Condition Survey Map —
Surface Material
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Exhibit 3 - Example Distresses
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EDGE CRACKING
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P LTS ¢ o o -

ALLIGATOR CRACKING
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PATCHING
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TRANSVERSE CRACKING
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BLOCK CRACKING

A-6 | June 2024



2023 Update - Street Condition Assessment Planning Document '_)2
City of Angleton

Appendix A. Street Inventory Table
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STREET CONDITION ASSESSMENT PLANNING DOCUMENT

City of Angleton
BUDGETARY COST DATA
Street Condition Assessment Planning Document
City of Angleton
June 2024
Minor Joint & Crack Sealing
Concrete Asphalt
Item Description Quantity  Unit Unit Cost  Unit Cost
Joint and Crack sealing to include crack sealing with bituminous
1 |material, joint sealing with silicone material, including cleaning 1 SY $3.38 $0.75
and preparation
2 Construction Contingency (15%) 1 SY $0.51 $0.11
3 |Subtotal Construction 1 SY $3.89 $0.86
4 Engineering Design & Construction Administration (20%) 1 SY $0.78 $0.17
5 Subtotal Professional Services 1 SY $0.78 $0.17
Total Estimated Project Cost 1 SY $4.66 $1.04
Notes:Joint and Crack sealing unit cost is based on $1.00/LF of crack sealing of asphalt and $4.50/LF of crack
and joint sealing of concrete and a factor of 0.75 LF cracking/SY of roadway.
Major Joint & Crack Sealing
Concrete Asphalt
Item Description Quantity  Unit Unit Cost  Unit Cost
Joint and Crack sealing to include crack sealing with bituminous
1 material, joint sealing with silicone material, including cleaning 1 SY $6.75 $1.50
and preparation
2 Construction Contingency (15%) 1 SY $1.01 $0.23
3 Subtotal Construction 1 SY $7.76 $1.73
4 Engineering Design & Construction Administration (20%) 1 SY $1.55 $0.35
5  |Subtotal Professional Services 1 SY $1.55 $0.35
Total Estimated Project Cost 1 SY $9.32 $2.07

Notes:Joint and Crack sealing unit cost is based on $1.00/LF of crack sealing of asphalt and $4.50/LF of crack

and joint sealing of concrete and a factor of 1.5 LF cracking/SY of roadway.
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STREET CONDITION ASSESSMENT PLANNING DOCUMENT

City of Angleton
Point Repairs - 10-20%
Concrete Asphalt
Item Description Quantity  Unit Unit Cost | Unit Cost
1 Point Repair by removal and replacement of existing base and 1 sy $31.05 $18.00
pavement
2 Striping and Traffic Control 1 SY $2.45 $2.45
3 |Construction Contingency (15%) 1 SY $4.66 $2.70
4 Subtotal Construction 1 SY $38.16 $23.15
5 Engineering Design & Construction Administration (20%) 1 SY $7.63 $4.63
6  |Surveying & Geotechnical (5%) 1 SY $1.91 $1.16
7 |Testing (5%) 1 SY $1.91 $1.16
8 Subtotal Professional Services 1 SY $11.45 $6.95
Total Estimated Project Cost 1 SY $49.60 $30.10
Notes: Minor point repair unit cost is based on performing point repairs on 15% of the roadway at $207 per
square yard for concrete and $120 per square yard for asphalt. Asphalt includes overlay.
Point Repairs - 20-30%
Concrete Asphalt
ltem Description Quantity  Unit Unit Cost | Unit Cost
1 Point Repair by removal and replacement of existing base and 1 sy $51.75 $30.00
pavement
2 |Striping & Traffic Control 1 SY $2.45 $2.45
3 Construction Contingency (15%) 1 SY $7.76 $4.50
4 Subtotal Construction 1 SY $61.96 $36.95
5 Engineering Design & Construction Administration (20%) 1 SY $12.39 $7.39
6 Surveying & Geotechnical (5%) 1 SY $3.10 $1.85
7 Testing (5%) 1 SY $3.10 $1.85
8 Subtotal Professional Services 1 SY $18.59 $11.09
Total Estimated Project Cost 1 SY $80.55 $48.04

Notes: Major point repair unit cost is based on performing point repairs on 25% of the roadway at $207 per
square yard for concrete and $120 per square yard for asphalt. Asphalt includes overlay.
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Mill and Overlay Asphalt Streets - 20-30% Repair Alternate

City of Angleton

Item Description Quantity Unit Asphalt Unit Cost
Materials for Mill and Overlay Asphalt Streets. Includes 2"
! Milling and 2" Type D Surface Course ! SY $17.27
2 Striping & Traffic Control 1 SY $0.10
3 Construction Contingency (2.2%) 1 SY $0.38
4 |Subtotal Construction 1 SY $17.75
5 Engineering Design & Construction Administration (0.5%) 1 SY $0.09
6 |Surveying & Geotechnical (0.1%) 1 SY $0.02
7 |Testing (0.1%) 1 SY $0.02
8 |Subtotal Professional Services 1 SY $0.12
Total Estimated Project Cost 1 SY $17.87
Notes: Alternate cost based on cost data supplied by Brazoria County Engineering for materials to perform
Milling and Overlay of Asphalt Streets. Cost is based on $74 per ton of hot mix asphalt (approximately 0.1125
tons per square yard), $2.90 per gallon of priming oil (CSS-1) applied at a rate of 0.1 gallons per square yard,
and $3.50 per gallon of stabilization oil (ARE-68) applied at a rate of 1.4 gallons per square yard.
Point Repairs - 30-40%
Concrete Asphalt
Item Description Quantity  Unit Unit Cost | Unit Cost
1 Point Repair by removal and replacement of existing pavement 1 SY $72.45 $42.00
2 |Striping & Traffic Control 1 SY $2.45 $2.45
3 Construction Contingency (15%) 1 SY $10.87 $6.30
4 Subtotal Construction 1 SY $85.77 $50.75
5 Engineering Design & Construction Administration (20%) 1 SY $17.15 $10.15
6 |Surveying & Geotechnical (5%) 1 SY $4.29 $2.54
7 Testing (5%) 1 SY $4.29 $2.54
8 Subtotal Professional Services 1 SY $25.73 $15.23
Total Estimated Project Cost 1 SY $111.50 $65.98

Notes: Major point repair unit cost is based on performing point repairs on 35% of the roadway at $207 per
square yard for concrete and $120 per square yard for asphalt. Asphalt includes overlay.
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Asphalt Roadway - Reconstruction by Reclamation

Item Description Quantity Unit Unit Cost

Reclamation of Existing Roadway to include 8" Cement

1 Stabilized Base Course (1-ft outside limits of pavement), Prime 1 SY $47.95
Coat, and 2" Type D HMAC

2 Striping & Traffic Control 1 SY $3.50

3 Construction Contingency (15%) 1 SY $7.19

4 Subtotal Construction 1 SY $58.64

5 Engineering Design & Construction Administration (20%) 1 SY $11.73

6 Surveying & Geotechnical (5%) 1 SY $2.93

7 |Testing (5%) 1 SY $2.93

8 Subtotal Professional Services 1 SY $17.59
Total Estimated Project Cost 1 SY $76.24
Asphalt Curb and Gutter Roadway - Reconstruction by Reclamation

Item Description Quantity  Unit Unit Cost

Reclamation of Existing Roadway to include 8" Cement

1 Stabilized Base Course (1-ft outside limits of pavement), Prime 1 SY $73.83
Coat, and 2" Type D HMAC, and Curb

2 |Striping & Traffic Control 1 SY $3.50

3 Construction Contingency (15%) 1 SY $11.07

4 Subtotal Construction 1 SY $88.40

5 Engineering Design & Construction Administration (20%) 1 SY $17.68

6 Surveying & Geotechnical (5%) 1 SY $4.42

7 Testing (56%) 1 SY $4.42

8 Subtotal Professional Services 1 SY $26.52
Total Estimated Project Cost 1 SY $114.93
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Concrete Roadway - Reconstruction

Item Description Quantity Unit Unit Cost

Remove and Replace Concrete Roadway to consist of 8-inches

1 Concrete Pavement, 8-inches of lime stabilized subgrade,lime, 1 SY $119.44
and flyash

2 Striping & Traffic Control 1 SY $3.50

3 Construction Contingency (15%) 1 SY $17.92

4 Subtotal Construction 1 SY $140.86

5 Engineering Design & Construction Administration (20%) 1 SY $28.17

6 Surveying & Geotechnical (5%) 1 SY $7.04

7 |Testing (5%) 1 SY $7.04

8 Subtotal Professional Services 1 SY $42.26
Total Estimated Project Cost 1 SY $183.11
Concrete Curb and Gutter Roadway - Reconstruction

Item Description Quantity  Unit Unit Cost

Remove and Replace Concrete Roadway to consist of 8-inches

1 Concrete Pavement and 8-inches on lime stabilized subgrade, 1 SY $126.59
Lime, Fly Ash, and Curb

2 |Striping & Traffic Control 1 SY $3.50

3 Construction Contingency (15%) 1 SY $18.99

4 Subtotal Construction 1 SY $149.08

5 Engineering Design & Construction Administration (20%) 1 SY $29.82

6 Surveying & Geotechnical (5%) 1 SY $7.45

7 |Testing (5%) 1 SY $7.45

8 Subtotal Professional Services 1 SY $44.72
Total Estimated Project Cost 1 SY $193.80
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