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EXECUTIVE SUMMARY

INTRODUCTION

This value engineering (VE) study report documents the events and results of the VE study
conducted by Lewis & Zimmerman Associates, Inc. for McGee Partners, Inc. The subject of the
study was the SR 25 CO/West Bay Street Improvements from I-516 to the Bay Street Viaduct project
(NHS00-0002-00(923), P.I. No. 0002923) being designed by McGee Partners for Chatham County
and the Georgia Department of Transportation (GDOT). The project was at the Preliminary Design
stage when the study was conducted August 17 — 20, 2009, in GDOT’s Atlanta Headquarters
building.

Comprising the VE team were a highway design engineer, a construction specialist and a Certified
Value Specialist team leader. The team followed the six-phase VE Job Plan to guide its deliberations.

Information Gathering Phase

Function Analysis Phase

Creative Idea Generation Phase
Evaluation/Judgment of Creative Ideas Phase
Alternative Development Phase

Presentation Phase

PROJECT DESCRIPTION

The purpose of the project is to provide for safe and efficient traffic flow and to improve safety
conditions for pedestrians traveling along and across West Bay Street. The project also provides for a
more uniform design of West Bay Street from I-516 to downtown Savannah.

This project widens the four existing 10-ft-wide travel lanes to 12-ft-wide and includes a variable
width (20 ft to 64 ft) raised median. The widened urban section with curb and gutter throughout will
tie into the existing roadway sections, which consist of a four-lane section on the west end of the
project at West Lathrop Avenue and an existing five-lane section at the east end of the project at the
Bay Street Viaduct. New left and right turn lanes will be provided to facilitate access to businesses
along the north side of West Bay Street.

Additional improvements include sidewalks and improved crosswalks that conform to Americans
with Disabilities Act (ADA) regulations. The sidewalks will be 6-ft-wide and 8-ft-wide and set back
5 ft from the back of the curb. The raised median will eliminate mid-block turns and reduce the
potential for accidents, as well as provide a safe refuge area for pedestrians that wish to cross the
roadway. Full signalized intersections will be provided at West Lathrop Avenue, Graham Street,
Carolan Street and West Lathrop Avenue. Median cuts will be provided for access to businesses on
the north side of West Bay Street at Brittany Street/Tutan Street and Fell Street. The project will
include a new piped storm water drainage system, plus new street lighting and landscaping
throughout the corridor.



The estimated construction cost is $10.9 million. To construct this corridor it will also be necessary
to acquire right-of-way at an estimated cost of $10.9 million including 24 complete property takes.

CONCERNS AND OBJECTIVES

This project is being developed to enhance vehicle and pedestrian safety and improve traffic
operations within the corridor. To achieve these goals it will be necessary to acquire a significant
amount of right-of-way at a cost which is equal to the construction cost. In addition, the City of
Savannah and Chatham County desire to maintain the many historic properties along the corridor and
not impact the existing live oak trees.

Storm water drainage design and construction is critical because the area is very flat and a myriad of
storm water lines currently exist. The lines feed into a storm water pump station to keep the area
from flooding under normal flood conditions. There is also a need to create space for sidewalks under
the I-516 and I-516 Ramp bridges over SR 25 which requires the addition of expensive tie-back
walls.

To assist GDOT achieve its project goals in a cost-effective manner, it convened this VE study. The
study team was tasked with identifying specific changes to the current design that will enhance its
value by improving functionality, saving cost or a combination of the two.

RESULTS OF THE STUDY

The VE team generated 14 alternatives that address GDOT’s project value objectives. Twelve
alternatives provide cost reduction opportunities and two identified as design suggestions enhance
safety or constructability. All of the alternatives are summarized on the following Summary of
Potential Cost Savings table and detailed in Section Two of the report. Note that some of the
alternatives are interrelated so that the total achievable cost savings will have to be determined once
implementation decisions are made. The following highlights the alternatives that would have the
greatest impact on the project.

Alternative Number (Alt. No.) G-1 suggests that the project start at the I-516 west ramp entrance in
lieu of at the West Lathrop Avenue intersection. The reported traffic numbers in the design year in
this area do not warrant construction west of the ramp. This would eliminate constructing two of the
tie-back walls, new sidewalk, and new roadway and the re-working of the West Lathrop Avenue
intersection. It may be necessary to perform some cosmetic work in the area such as installing crash
walls between the bridge bent columns and impact attenuators at either end of the walls. The median
west of the intersection may also have to be modified to accommodate the left turns from eastbound
SR 25 CO/West Bay Street to northbound West Lathrop Avenue and restrict left turns from Old West
Lathrop Avenue to SR 25 CO/West Bay Street.

Right-of-way is a key cost driver for this project. In Alt. No. ROW-1 the right-of-way is reduced in a
heavily industrialized area by reducing the shoulder. Other ways to reduce right-of-way include
reducing the lane widths, Alt. No. P-1 and reducing the curb and gutter width, Alt. No. CG-1.
Collectively, these two ideas could reduce the typical section in this same section of roadway by 6 ft,
thus adding to the right-of-way savings.



Reducing the amount of impervious typical section also reduces storm water runoff by 10%.

Over two miles of sidewalk is being constructed as part of the project. Limiting the sidewalk to 5-ft-
wide in lieu of 6-ft or 8-ft-wide as illustrated in Alt. No. S-2 could save significant initial costs as
well as long-term maintenance costs.

The cost of the storm water drainage could be reduced by using HDPE pipe in lieu of reinforced
concrete pipe because it is faster and easier to install as shown in Alt. Nos. D-1 and D-2.
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STUDY RESULTS

GENERAL

The results of this value engineering study conducted on the SR 25 CO/West Bay Street
Improvements From 1-516 to the Bay Street Viaduct project portray the benefits that can be realized
by GDOT, the owner, the City of Savannah, Chatham County, the users and McGee Partners, the
designer. The results will directly affect the project’s design and will require coordination between
GDOT and the design team to determine the disposition of each alternative.

During the conduct of the study, many ideas for potential value enhance were conceived and
evaluated by the team for technical merit, applicability to the project, implementability considering
the project’s status, and the ability to meet the owner’s project value objectives. Research performed
on those ideas considered to have potential to enhance the value of the project resulted in the
development of individual alternatives identifying specific changes to the project as a whole, or
individual elements that comprise the project. These may be in the form of VE alternatives
(accompanied by cost estimates) or design suggestions (typically without cost estimates). For each
alternative developed the following information is provided:

A summary of the original design;

A description of the proposed change to the project;

Sketches and design calculations, if appropriate;

A capital cost comparison and life cycle discounted present worth cost comparison of the
alternative and original design (where appropriate);

A descriptive evaluation of the advantages and disadvantages of selecting the alternative; and
o A brief narrative to compare the original design and the proposed change and provide a
rationale for implementing the change into the project.

The capital cost comparisons used unit quantities contained in the project cost estimate prepared by
the designers, whenever possible. If unit quantities were not available, published data bases, such as
the one produced by the RS Means Company, or team member or owner data bases were consulted.
A composite markup of 9%, as described in Section Four, was used to generate an all-inclusive
project cost for the construction items being compared.

Each design suggestion contains the same information as the VE alternatives, except that no cost
information is usually included. Design suggestions are presented to bring attention to areas of the
design that, in the opinion of the VE team, should be changed for reasons other than cost. Examples
of these reasons include improved facility operation, ease of maintenance, ease of construction, safer
working conditions, reduction in project risk, etc. In addition, some ideas cannot be quantified in
terms of cost with the design information provided; these are also presented as design suggestions
and are intended to improve the quality of the project.

Each alternative or design suggestion developed is identified with an alternative number (Alt. No.) to
track it through the value analysis process and thus facilitate referencing between the Creative Idea
Listing and Evaluation worksheets, the alternatives, and the Summary of Potential Cost Savings
table. The Alt. No. includes a prefix that refers to a major project element listed below:



General G
Right-of-Way ROW
Pavement P
Drainage D
Curb and Gutter CG
Sidewalk S
Walls W
Signals SI

Summaries of the alternatives and design suggestions are provided on the Summary of Potential Cost
Savings tables. The tables are divided into project elements for the convenience of the reviewer and
are used to divide the results section. The complete documentation of the developed alternatives and
design suggestions follow each of the tables.

KEY ISSUES

This project is being developed to enhance vehicle and pedestrian safety and improve traffic
operations within the corridor. To achieve these goals it will be necessary to acquire a significant
amount of right-of-way whose cost is equal to the construction cost. In addition, the City of
Savannah and the Chatham County desire to not impact the existing live oak trees and maintain the
many historic properties along the corridor.

Storm water drainage design and construction is critical because the area is very flat and a myriad of
storm water lines currently exist. The lines feed into a storm water pump station to keep the area
from flooding under normal flood conditions. There is also a need to create space for sidewalks under
the I-516 and I-516 Ramp bridges over SR 25 which requires the addition of expensive tie-back
walls.

STUDY OBJECTIVES

To assist GDOT achieve its project goals in a cost-effective manner, it convened this VE study. The
study team was tasked with identifying specific changes to the current design that will enhance its
value by improving functionality, saving cost or a combination of the two.

RESULTS OF THE STUDY

Research of the ideas identified as having potential for enhancing the value of the project resulted in
the development of 12 alternatives and two design suggestions for consideration by the GDOT and
designer. These alternatives and design suggestions address the key issues described above and are
detailed in the remainder of this section of the report. The alternatives with the greatest potential to
impact the project are highlighted below.



Alt. No. G-1 suggests that the project start at the I-516 west ramp entrance in lieu of at West Lathrop
Avenue intersection. The reported traffic numbers in the design year (include traffic count) in this
area do not warrant construction west of the ramp. This would eliminate constructing two of the tie-
back walls, new sidewalk, and new roadway and the re-working of the West Lathrop Avenue
intersection. It may be necessary to perform some cosmetic work in the area such as installing crash
walls between the bridge bent columns and impact attenuators at either end of the walls. The median
west of the intersection may also have to be modified to accommodate the left turns from eastbound
SR 25 CO/West Bay Street to northbound West Lathrop Avenue and restrict left turns from Old West
Lathrop Avenue to SR 25 CO/West Bay Street.

Right-of-way is a key cost driver for this project. Thus in Alt. No. ROW-1 the right-of-way is
reduced in a heavily industrialized area by reducing the shoulder. Other ways to reduce right-of-way
are to reduce the lane widths, Alt. No. P-1 and reduce the curb and gutter width, Alt. No. CG-1.
Collectively, these two ideas could reduce the typical section in this same section of roadway by 6 ft,
thus adding to the right-of-way cost savings. Reducing the amount of impervious typical section also
reduces storm water runoff by 10%.

The cost of the storm water drainage could be reduced by using HDPE pipe in lieu of reinforced
concrete pipe because it is faster and easier to install as shown in Alt. Nos. D-1 and D-2.

Over two miles of sidewalk is being constructed as part of the project. Limiting the sidewalk to 5-ft-
wide in lieu of 6-ft or 8-ft-wide as illustrated in Alt. No. S-2 could save significant initial costs as
well as long-term maintenance costs.

EVALUATION OF ALTERNATIVES AND DESIGN SUGGESTIONS

When reviewing the study results, the reader should consider each part of an alternative or design
suggestion on its own merit. There may be a tendency to disregard an alternative because of a
concern about one part of it. Each area within an alternative or design suggestion that is acceptable
should be considered for use in the final design, even if the entire alternative or design suggestion is
not implemented. Variations of these alternatives and design suggestions by the owner or designer
are encouraged.

All alternatives and design suggestions were developed independently of each other to provide a
broad range of options to consider for implementation. Therefore, some of them are “mutually
exclusive,” so acceptance of one may preclude the acceptance of another. In addition, some of the
alternatives may be interrelated, so acceptance of one or more may not yield the total of the cost
savings shown for each alternative. Design suggestions could also be interrelated thus precluding a
part of one or more suggestions from being implemented if another design suggestion is also
implemented.

The reader should evaluate all alternatives carefully in order to select the combination of ideas with
the greatest beneficial impact on the project. Once this has been accomplished, the total cost savings
resulting from the VE study can be calculated based on implementing a revised, all-inclusive design
solution.
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VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT: SR 25 CO/ WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO.:
FROM1-516 TO THE BAY STREET VIADUCT
NHS00-0002-00(923) CHATHAM COUNTY G-1
DESCRIPTION: BEGIN CONSTRUCTION TO THE WEST OF THE 1-516 SHEET NO.: 1 of 15

WESTBOUND RAMP TERMINAL

ORIGINAL DESIGN: (sketch attached)

The project starts 550 ft west of the intersection of SR 25 CO/West Bay Street and West Lathrop Avenue.

ALTERNATIVE: (skefch attached)

Start the project just to the west of the [-516 westbound ramp terminal and eliminate the roadway widening from
Sta 23+00 to Sta 34+00.

ADVANTAGES: DISADVANTAGES:

e Easier and faster to construct e Reduces the amount of roadway improvements
e Avoids right-of-way easement requirements
e Reduces construction requirements

DISCUSSION:

The roadway improvements between the [-516 westbound ramp terminal and the West Lathrop Avenue
intersection include:

¢ Adding a right turn lane on SR 25 CO/West Bay Street westbound for 41 vehicles per hour (VPH)
turning right onto West Lathrop Avenue during the peak hour in design year 2030

¢ Improving the right turn radius from SR 25 CO/West Bay Street eastbound to West Lathrop Avenue
southbound

¢ Providing additional space on westbound SR 25 CO/West Bay Street west of the West Lathrop Avenue
intersection to facilitate U-turns from eastbound to westbound

e Lengthening the left turn lane from SR 25 CO/West Bay Street eastbound onto West Lathrop Avenue
northbound to accommodate 140 VPH

e Extending the median on the west side of the intersection to prevent traffic from Old West Lathrop
Avenue making a left turn onto SR 25 CO/West Bay Street

Based on the traffic analysis prepared by Grice & Associates for the No Build Condition in the 2030 design
year with the signals retimed (attached), the level of service (LOS) for the SR 25 CO/West Bay Street
intersection is C or better for all movements except for the midday and PM peak hour SR 25 CO/West Bay
Street eastbound left turn movement to West Lathrop Avenue which has an LOS D. Thus, none of the
interchange improvements are required to meet the project’s need and purpose.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 1,467,991 _ $ 1,467,991
ALTERNATIVE $ 0 _ $ 0
SAVINGS (Original minus Alternative) $ 1,467,991 — $ 1,467,991




VALUE ENGINEERING ALTERNATIVE ‘I

PROJECT: SR 25 CO/WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO.:
FROM I-516 TO THE BAY STREET VIADUCT
NHS00-0002-00(923) CHATHAM COUNTY G-1
DESCRIPTION: BEGIN CONSTRUCTION TO THE WEST OF THE I-516 SHEETNO.: 2 of 15

WESTBOUND RAMP TERMINAL

DISCUSSION (continued):

The traffic analysis also shows that without the right turn lane, the LOS at West Lathrop Avenue is A or B
depending upon the time of day, which is very acceptable.

Additional storage length for the eastbound left turn movement could be provided by extending the existing
raised concrete median west to close off the opening for the existing left turn movement from Old West Lathrop
Avenue, which is another goal for this project. This work can be accomplished as part of this project or with
GDOT maintenance forces for a cost of about $25,000.

The necessity for the U-turns at this location is questionable. The limited number of vehicles desiring to go
west on SR 25 CO/West Bay Street from Old West Lathrop Avenue could go to Augusta Avenue, turn left onto
Augusta Avenue, left onto northbound West Lathrop Avenue and left onto SR 25 CO/West Bay Street.

It is also questionable whether the sidewalk on the north side of SR 25 CO/West Bay Street is needed. In order
to use this sidewalk, a person would have to cross the free flowing entry ramp to I-516 westbound, which is not
safe. In addition, the origin and destination of potential users of this sidewalk is not readily apparent.

Providing a protected right turn from eastbound SR 25 CO/West Bay Street to southbound West Lathrop
Avenue is questionable given the maximum hourly volume of 23 vehicles.

To improve safety, it may be prudent to install the median barrier and impact attenuators in the center median
and the column crash walls for the interior pier bents. However, this would only reduce the cost savings about
$250,000.
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West Bay Street

Operational and Safety Improvement Project
Chatham County

Table 6 — Signalized Intersection Volume to Capacity Ratio and Level of Service
West Bay Street at Graham Street — Existing Conditions

AM Peak Hour MD Peak Hour PM Peak Hour
VvIC viC VIC
Approach Movement LOS Ratio LOS Ratio LOS Ratio
Eastbound Left B 0.37 B 017 B 0.10
Through C 0.74 C 0.66 D 0.94
Right
Westbound | Left B 0.15 B 0.21 B 047
Through C 0.84 C 0.69 C 0.79
Right
Northbound | Left
Through B 0.06 B 0.10 B 0.08
Right A 0.11 A 0.09 A 0.13
Southbound | Left
Through A 0.06 A 0.08 A 0.09
Right
Intersection | All C 0.42 C 0.34 C 0.49

Table 7 — Signalized Intersection Volume to Capacity Ratio and Level of Service
West Bay Street at West Lathrop Avenue — Existing Conditions

AM Peak Hour MD Peak Hour PM Peak Hour
VIC VIC Vv/C
Approach Movement LOS Ratio LOS Ratio LOS Ratio
Eastbound Left F 0.93 F 1.08 D 0.37 -——
Through B 0.30 B 0.32 B 0.32
Right
Westbound | Left C 0.02 C 0.14 C 0.14
Through B 0.17 B 0.24 B 0.26
Right A 0.07 A 0.02 A 0.01
Northbound | Left
Through B 0.07 B 0.08 B 0.10
Right A 0.01 A 0.02 A 0.01
Southbound | Left
Through B 0.04 B 0.09 B 0.25
Right A 0.22 A 0.34 A 0.34
Intersection | All C 0.34 C 0.44 B 0.38

8/26/2004 GRICE
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West Bay Street

Operational and Safety Improvement Project
Chatham County

2030 Forecasted AADT on Bay Street Corridor

40000 +

35000 - Ly =336.77x - 649258
R?=0.6223

30000

% Station

25000 2934

« Station
#236

20000 -

AADT

15000 1

10000 -

5000

0 - 1 T T

1984 1989 1994 1999 2004 2009 2014 2019 2024 2028

T

Year

Figure 5-West Bay Street Year 2030 Traffic Forecasts

GDOT Count Station #234 was used in developing future year forecasts because this count station
is centrally located within the study area. The estimated forecast ADT based on Count Station #234
is approximately 27,650 for the year 2010, and approximately 34,400 for the year 2030.

Due to the built out nature of the study area, growth factors for remaining side streets were assumed
to be minimal, with the exception of West Lathrop Street where the impacts of a future port
expansion was factored into the projections.

3.1 No Build Conditions Analysis

The no build analysis was conducted on the West Bay Street corridor to project traffic conditions in
the corridor without improvements and to serve as a basis of comparison for the build condition
analysis. Assuming the projected growth rates materialize, the intersections with existing operational
and/or capacity restraints will worsen over time and become bottlenecks in the system. The no
build analysis assumed the existing signals would be retimed in the future as part of an overall traffic
signal maintenance program. The no build analysis results with optimized signal timing are shown
on the following pages for the Years 2010 and 2030.

8/26/2004 GRICE
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West Bay Street

Operational and Safety Improvement Project
Chatham County

Table 11 - Signalized Intersection Volume to Capacity Ratio and Level of Service
West Bay Street at Graham Street — Year 2010 Conditions

AM Peak Hour MD Peak Hour PM Peak Hour
VvIC VIC VIC
Approach Movement LOS Ratio LOS Ratio LOS Ratio
Eastbound Left B 0.44 B 0.21 A 0.12
Through C 0.81 C 0.79 C 0.89
Right
Westhound | Left B 0.19 B 0.28 C 0.59
Through D 0.92 C 0.84 C 0.74
Right
Northbound | Left
Through B 0.07 B 0.11 C 0.11
Right A 0.13 A 0.10 A 0.17
Southbound | Left
Through B 0.06 A 0.08 A 0.12
Right
Intersection | All C 0.53 C 0.44 C 0.59

WITH SI6NALS ReTIMED

Table 12 ~ Signalized Intersection Volume to Capacity Ratio and Level of Service
West Bay Street at West Lathrop Avenue — Year 2010 Conditions

AM Peak Hour MD Peak Hour PM Peak Hour
VviC ViC VIC
Approach Movement LOS Ratio LOS Ratio LOS Ratio
Eastbound Left C 0.44 D 0.53 D 0.33 -
Through B 0.38 B 0.41 B 0.41
Right
Westbound | Left C 0.02 C 0.15 D 0.15
Through C 0.29 D 0.40 B 0.35
Right A 0.09 C 0.03 A 0.01
Northbound | Left
Through B 0.07 B 0.08 B 0.11
Right A 0.01 A 0.02 A 0.01
Southbound | Left
Through B 0.04 B 0.10 B 0.27
Right A 0.23 A 0.36 A 0.36
Intersection | All B 0.34 C 0.44 B 0.41

8/26/2004 GRICE
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West Bay Street

Operational and Safety Improvement Project
Chatham County

The analysis results show that all of the intersections would continue to operate at a LOS C or better
in the year 2010 no build condition. Furthermore, with optimized signal timing at the intersections,
some individual movements would operate at a better LOS than in the existing conditions with the
existing signal timing in place; however the optimized signal timing would not improve vehicular or
pedestrian safety conditions at the study intersections. The improved LOS situation between
existing and future year conditions typically occurs at intersections that are well below capacity as
green time can be reallocated to accommodate the projected travel demand, where on the other
hand, intersections near capacity leave few options for retiming as the critical lane movements
dictate signal timing in these situations. It should be noted that the eastbound approach of West
Bay Street at Carolan Street would operate close to capacity in the year 2010.

The traffic analysis results for the future year 2030 no build conditions are presented in the tables on
the following pages.

Table 13 — Signalized Intersection Volume to Capacity Ratio and Level of Setvice
West Bay Street at East Lathrop Avenue — Year 2030 Conditions

AM Peak Hour MD Peak Hour PM Peak Hour
VIC VIC V/C
Approach | Movement LOS Ratio LOS Ratio LOS Ratio
Eastbound Left A 0.19 A 0.17 A 0.21
Through B 0.50 B 047 B 0.62
Right A 0.14 A 0.11 A 0.04
Westbound | Left A 0.30 A 0.22 A 0.09
Through B 0.52 B 0.44 B 0.70
Right A 0.06 A 0.07 A 0.12
Northbound | Left B 0.19 B 0.37 C 0.46
Through B 0.23 B 0.41 B 0.56

Right
Southbound | Left B 0.27 B 0.34 C 0.36
Through B 0.38 B 0.39 B 0.35

Right
Intersection | All B 0.55 B 0.45 B 0.74

8,/26/2004 GRI CE
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West Bay Street

Operational and Safety Improvement Project
' Chatham County

WITH SIGNALS RETWED

Table 16 — Signalized Intersection Volume to Capacity Ratio and Level of Service
West Bay Street at West Lathrop Avenue — Year 2030 Conditions

AM Peak Hour MD Peak Hour PM Peak Hour
V/IC VvIC VIC
Approach Movement LOS Ratio LOS Ratio LOS Ratio
Eastbound | Left C 0.45 D 0.56 D 0.34 -
' Through B 0.42 B 0.45 B 0.45

Right
Westbound | Left C 0.02 C 0.15 D 0.15

Through C 0.32 D 0.45 B 0.39

Right A 0.09 C 0.03 A 0.01
Northbound | Left

Through B 0.08 B 0.09 B 0.11

Right A 0.01 A 0.02 A 0.01
Southbound | Left

Through B 0.04 B 0.11 B 0.28

Right A 0.24 A 0.37 A 0.37
Intersection | All B 0.36 C 0.48 B 0.44

The analysis results show that all of the intersections would continue to operate at a LOS C or better
in the year 2030 no build condition, with the exception of the intersection of West Bay Street at
Carolan Street, which would operate at a LOS D in the PM peak hour without intersection
improvements. This is consistent with the projected ADT of 34,400 being below the typical
capacity of approximately 40,000 ADT for this type of facility.

Furthermore, similar to the year 2010 conditions with optimized signal timing at the intetsections,
some individual movements would actually operate at a better LOS than in the existing conditions
with the existing signal timing in place.

3.2 West Bay Street at I-516 Interchange

As part of the overall analysis for the West Bay Street Traffic Study, the existing interchange
between West Bay Street and Augusta Avenue with I-516 was evaluated to determine if any
improvements to the interchange would be warranted to accommodate the projected travel demand
in the area. Using the growth factor developed for the West Bay Street Corridor, a CORSIM
analysis was conducted to evaluate the operations of the various interchange elements including
ramps and the freeway mainline. The results of the CORSIM analysis are presented in Appendix D.

The CORSIM analysis results illustrate that all freeway elements would continue to operate at an
LOS D or better during the AM, Midday, and PM peak hours in the design year 2030. No queuing
or merging problems were observed in the animation. This is consistent with the relatively low
volumes projected within the study area.

8/26/2004 GRICE
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West Bay Street

Operational and Safety Improvement Project
Chatham County

Based on the criteria listed in the GDOT Manual of Guidance for Auxiliary Lanes (6638-1),
one hundred and fifty foot (150°) right turn lanes are recommended on the eastbound
approaches of West Bay Street at the intersections of West Lathrop Street and Graham
Street. However, the Level of Service would be acceptable at these intersections with or
without right turn lanes. Tables 18 and 19 below compare the LOS with and without right
turns at the intersections of West Bay Street at West Lathrop Street, Graham Street, and
Carolan Street.

Table 18 — Signalized Intersection Level of Service Comparison
With and Without Right Turn Lanes-Year 2010

Year 2010
Intersection of West Bay Street at LOS w/o RT Lane | LOS with RT Lane
AM | Midday | PM | AM | Midday | PM
West Lathrop Avenue A B B A B B
Graham Street B A B B A B
Carolan Street B B B B B B
Table 19 - Signalized Intersection Level of Service Comparison
With and Without Right Turn Lanes-Year 2030
Year 2030
Intersection of West Bay Street at LOS w/o RT Lane | LOS with RT Lane
AM | Midday | PM | AM | Midday | PM
West Lathrop Avenue A B B A B B
Graham Street B B B B B B
Carolan Street B B C B B C

Truck traffic accessing the industrial areas north of the study area is recommended to be
directed to the East and West Lathrop intersection whete turning radii are greatest. As patt
of the overall access management plan, the truck traffic will need to be considered, including
providing local truck access for businesses along the north side of West Bay Street via
Rogets Street. Radii to accommodate truck traffic ate recommended in all quadrants of the
East and West Lathrop Avenues intersections and the north quadrants of the Graham Street,
Jenks/Cleland Street, and Carolan Street intersections.

To maintain the 660° GDOT minimum distance between median openings while still
providing access to truck and vehicle traffic along West Bay Street, median openings are
recommended at the existing signalized intersections of East and West Lathrop Avenues,
Graham Street, and Carolan Street. Additionally, to accommodate truck traffic accessing
businesses along Rogers Street, a median opening is recommended at Jenks/Cleland Street.

8/26/2004 GRICE
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CALCULATIONS ll

PROJECT: SR 25 CO/WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO.-
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CALCULATIONS ‘él

ALTERNATIVE NO.:

PROJECT: SR 25 CO/ WEST BAY STREET IMPROVEMENTS
FROM I-516 TO THE BAY STREET VIADUCT

NHS00-0002-00(923) CHATHAM COUNTY
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COST WORKSHEET 4]

PROJECT: SR 25 CO / WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO.: G-1
FROM I-516 TO THE BAY STREET VIADUCT

NHS00-0002-000923) CHATHAM COUNTY SHEET NO.: 15 of 15
PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
ITEM unirs | NO-OF | COST TotaL | o SO TOTAL

Full depth pavement SF 11,400 4.25 48,450

Overlay existing SF 82,800 1.00 82,800

Curb and gutter TP2 LF 2,450 15.00 36,750

Curb and gutter TP7 LF 1,240 13.10 16,244

Catch basins EA 20 2,430.00 48,600

Drop inlets EA 11 2,360.00 25,960

Manholes EA 5 2,270.00 11,350

18 in RCP pipe LF 1,260 36.30 45,738

24 in RCP pipe LF 300 41.80 12,540

30 in RCP pipe LF 440 53.30 23,452

Less traffic control LS 1 400,000.00 400,000

Misc. incidentals including minor

earthwork, striping, etc. LS 1 30,000.00 30,000

Traffic signal EA 1 145,000.00 145,000

Erosion control LS 1 25,000.00 25,000

Concrete islands SY 236 54.60 12,886

Save walls 1 and 3 LS 1 156,040.00 156,040

Right-of-way easements (see

calculations) includes markup 246,310

1,120,808

Markup (%) at 100,873

1,467,991

24



VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT: SR 25 CO / WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO.:
FROM I-516 TO THE BAY STREET VIADUCT
NHS00-0002-00(923) CHATHAM COUNTY G-3
DESCRIPTION: ADD CROSSWALK AT UNSIGNALIZED INTERSECTIONS SHEETNO.: 1 of 1

WITH WARNING SIGNS SAYING THAT VEHICLES MUST
STOP FOR PEDESTRIANS IN CROSSWALK

ORIGINAL DESIGN:

Crosswalks are provided only at the four signalized intersections in the corridor.

ALTERNATIVE:

Provide crosswalks at all intersections in the corridor and add signs warning of crosswalks and that vehicles
must stop for pedestrians in the crosswalks.

ADVANTAGES: DISADVANTAGES:
e Defines specific locations for pedestrian ¢ None apparent
crossings and warns drivers to look for these
crossings
DISCUSSION:

As currently planned, “safe” pedestrian-crossings of SR-25 CO/West Bay Street are limited to four locations.
Two of the distances between these locations are approximately 3,060 ft apart and 1,440 ft apart. Expecting a
pedestrian to walk 1,500 ft or 700 ft to cross at these locations is unrealistic.

Thus it is most probable that pedestrians will cross wherever they desire. These random crossings will lead to
continued accidents. Providing periodic crosswalks will aid in limiting crossing points and provide warnings to
drivers about potential crossings. Given the fact that there is a median throughout the corridor, the longest
distance a pedestrian would have to travel is 36 ft, passing through a right turn lane or a left turn lane and two
through lanes before reaching the median or the other side of the street. Random crossings could be as great as
48 ft, one right turn lane, two through lanes and one left turn lanes, thus increasing crossing time and exposure
to traffic.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST

ORIGINAL DESIGN

ALTERNATIVE DESIGN SUGGESTION

SAVINGS (Original minus Alternative)

25



VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT: SR 25 CO/WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO.:
FROM I-516 TO THE BAY STREET VIADUCT
NHS00-0002-00(923) CHATHAM COUNTY ROW-1

DESCRIPTION: NARROW THE SHOULDER WIDTH BY 4 FEET WHERE THE SHEETNO.: 1 of 4
RIGHT-OF-WAY IS IMPACTED FROM STA. 44+70 RIGHT TO
STA. 47+10 RIGHT AND STA. 37+00 TO STA. 44+10 LEFT

ORIGINAL DESIGN: (sketch attached)

The current design has a 6 ft grass strip between the back of the curb and the sidewalk on the shoulder.

ALTERNATIVE: (sketch attached)

Reduce the grass strip to 2 ft in lieu of 6 ft, narrowing the shoulder by 4 ft.

ADVANTAGES: DISADVANTAGES:
e Less right-of-way cost e Sidewalks would jog around curb-cut type
o Slightly less excavation; narrower typical driveways

section

e Less maintenance (mowing) required

DISCUSSION:

This alternative proposes to reduce the required right-of-way by reducing the proposed shoulder widths. The
alternate cost estimate does not include the parcels that are “total takes” since these properties will be acquired.
The shoulders are narrowed by reducing the current design grass strip in from 6 ft to 2 ft, thus narrowing the
shoulder by 4 ft. The only areas that this would save right-of-way cost are from Sta. 37+00 left to Sta. 47+10
left and from Sta. 44+70 right to Sta. 47+10 right. The other areas of the project are “total takes,” or the
roadway is being widened either inside the existing right-of-way and there is no right-of-way savings by
narrowing the shoulders. It is important to note that this would be 8 ft of total right-of-way savings from Sta.
44+70 to Sta. 47+10 (both shoulders in this section of SR 25).

The 6 ft strip is needed to accommodate sidewalks not having to “jog” around curb-cut type driveways.
However, in these areas of “saved right-of-way,” the commercial drives are the street-type design that do not
require the additional setback for sidewalks.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 310,000 — $ 310,000
ALTERNATIVE $ 0 —_— $ 0
SAVINGS (Original minus Alternative) $ 310,000 — $ 310,000
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CALCULATIONS L]

PROJECT: SR 25 CO/WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO.:
FROM1-516 TO THE BAY STREET VIADUCT w
NHS00-0002-00(923) CHATHAM COUNTY R Q A

SHEET NO.: % of 4~
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COST WORKSHEET /A

PROJECT:

SR 25 CO/WEST BAY STREET IMPROVEMENTS
FROM I-516 TO THE BAY STREET VIADUCT

NHS00-0002-000923) CHATHAM COUNTY

ALTERNATIVE NO.:

SHEET NO.:

ROW-1

4 of 4

PROJECT ITEM

ORIGINAL ESTIMATE

ALTERNATIVE ESTIMATE

NO. OF COsT/ NO. OF CosT/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
Right-of-way saved SF 5,000 5.00 25,000
Consequential damage saved parcel 4 25,000.00 100,000

Markup (%) at

29



VALUE ENGINEERING ALTERNATIVE /A

PROJECT:

DESCRIPTION: REVISE STORM WATER DRAINAGE TO AVOID TAKING

SR 25 CO/ WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO.:
FROM1-516 TO THE BAY STREET VIADUCT
NHS00-0002-00(923) CHATHAM COUNTY ROW-4

SHEET NO.: 1 of §

PARCEL 63

ORIGINAL DESIGN: (sketch attached)

The current design has a 24 inch storm drain pipe crossing Parcel 63 which causes a total take.

ALTERNATIVE: (sketch attached)

Change the storm drain pipe design along Parcel 63 to avoid total take and change the right-of-way to a
temporary easement.

ADVANTAGES: DISADVANTAGES:

e Reduces construction material requirements ¢ None apparent
— less 24 inch storm drain pipe
¢ Reduces right-of-way requirements

®  Avoids historic impacts to Parcel 63

DISCUSSION:
The proposed junction of the new 24 in storm pipe, L2, and the existing storm drain pipe at Sta. 164+80 right
can be moved (see sketch) to avoid impacting Parcel 63. The GDOT Right-of-Way Acquisition Information

Sheet shows Parcel 63 as a total take. By moving the storm drain pipe, the construction limits will be off of the
parcel. Use a temporary easement, if necessary, for the temporary erosion control and construction “space.”

There are two options to move the constructions in, if it is necessary, for additional clearance from Parcel 63:
e Steepen the proposed 4:1 slope

e Reduce the 6 ft grass strip between the back of the curb and the sidewalk to 2 ft. It is important to note
there are no driveways along this “block,” therefore the 2 ft grass strip can be used for sidewalk placement.

Eliminating the required right-of-way on Parcel 63 also avoids the boundary of the historic district in this area.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 76,492 — $ 76,492
ALTERNATIVE $ 0 —_ $ 0
SAVINGS (Original minus Alternative) $ 76,492 —_ $ 76,492
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CALCULATIONS L]

PROJECT: SR 25 CO/WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO.-
FROM I-516 TO THE BAY STREET VIADUCT .
NHS00-0002-00(923) CHATHAM COUNTY E O (- ﬁ;_,;z

SHEET NO.: 474 of 5™
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COST WORKSHEET /A

PROJECT: SR 25 CO/WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO.: ROW-4
FROM I-516 TO THE BAY STREET VIADUCT
NHS00-0002-00(923) CHATHAM COUNTY SHEET NO.: 5 of 5§
PROJECT ITEM ORIGINAL ESTIMATE ALTERNATIVE ESTIMATE
NO. OF COST/ NO. OF COST/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
24 in storm drain pipe LF 90 41.80 3,762
Right-of-way Parcel 63 LS 1 66,414.00 66,414

70,176

Markup (%) at 9% 6,316

TOTAL 76,492
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VALUE ENGINEERING ALTERNATIVE é]

SR 25 CO/ WEST BAY STREET IMPROVEMENTS
FROM I-516 TO THE BAY STREET VIADUCT
NHS00-0002-00(923) CHATHAM COUNTY P-1

PROJECT: ALTERNATIVE NO.:

DESCRIPTION: USE 11-FT-WIDE THROUGH LANES IN LIEU OF 12-FT-WIDE
THROUGH LANES

SHEETNO.: 1 of 4

ORIGINAL DESIGN: (sketch attached)

Construct all through lanes 12—ft-wide on West Bay Street.

ALTERNATIVE: (skeich attached)

Construct all through lanes 11-ft-wide on West Bay Street. Keep turning lanes 12 ft wide. Make no changes to
the side roads.

ADVANTAGES: DISADVANTAGES:
» Reduces pavement requirements e Perceived sense of constriction to drivers
e Reduces storm water volume by 9% ¢ Higher gutter spread
¢ Reduces long-term maintenance
requirements

e Shortens pedestrian crossing

¢ Increases green space in the median if the
outside edge of the pavement is maintained

o Narrower lanes tend to act as a traffic
calming measure, which is beneficial in an
area where pedestrians may cross the road at
any location

DISCUSSION:

The interstate freeways passing through Atlanta have 11-ft-wide lanes. Traffic flows smoothly even at speeds
greater than 70 mph. On West Bay Street where the speed limit is 35 mph, construction of 11-ft-wide lanes will
pose little danger. With 24-in-wide gutters, the effective travel width will be 11 ft + 2 ft = 13 ft. Even if the
gutters are reduced to 18 inches as proposed in Alt. No. CG-1, the effective width is still 12 ft 6 in.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 113,033 — $ 113,033
ALTERNATIVE 0 —_— $ 0
SAVINGS (Original minus Alternative) 113,033 _ $ 113,033
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CALCULATIONS [I

PROJECT: SR 25 CO/WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO.:
FROM 1-516 TO THE BAY STREET VIADUCT P -4
NHS00-0002-00(923) CHATHAM COUNTY
SHEET NO.: 3 of -
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COST WORKSHEET /A

PROJECT: SR 25 CO/WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO. P-1
FROM 1-516 TO THE BAY STREET VIADUCT
NHS00-0002-00(923) CHATHAM COUNTY SHEET NO.: 4 of 4
PROJECT ITEM ORIGINAL ESTIMATE ALTERNATIVE ESTIMATE
NO. OF COST/ NO. OF COST/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
Pavement SF 24,400 425 103,700

103,700

9,333

Markup (%) at

113,033}
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VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT: SR 25 CO/ WEST BAY STREET IMPROVEMENTS
FROM 1-516 TO THE BAY STREET VIADUCT

NHS00-0002-00(923) CHATHAM COUNTY P-2

ALTERNATIVE NO.:

DESCRIPTION: SHORTEN THE WESTBOUND LEFT TURN LANE ON BAY
STREET AT THE INTERSECTION WITH BRITTANY STREET

SHEETNO.: 1 of 7

ORIGINAL DESIGN: (sketch attached)

Traveling eastbound on Bay Street, the original design provides 300 ft of storage length and 180 ft of taper for
the vehicles turning left onto Brittany Street.

ALTERNATIVE: (sketch attached)

Provide 200 ft of storage length and 100 ft of taper for the vehicles turning left onto Brittany Street. The storage
length will be from Sta. 47+82 to Sta. 49+82. The taper length will be from Sta. 49+82 to Sta. 50+82.

ADVANTAGES: DISADVANTAGES:

Reduces amount of pavement .
Increases green space in the median

Reduces amount of long-term pavement

maintenance

None apparent

DISCUSSION:

Per Georgia Construction Detail M-3, the minimum storage length required for an arterial with 35 mph is 200 ft
and the minimum taper length required is 100 ft. The traffic count for the design year 2030 is not provided for
vehicles turning left from Bay Street to Brittany Street. The assumption is that traffic turning left on Jenks
Street from Bay Street will be divided equally between Brittany Street and Baker Street since the median of
Jenks Street will be closed. This results in a maximum of 59 vehicles making the left turn in the peak hour.

PRESENT WORTH PRESENT WORTH
COST SUMMARY INITIAL COST RECURRING COSTS | LIFE-CYCLE COST
ORIGINAL DESIGN 21,680 — $ 21,680
ALTERNATIVE 13,897 — $ 13,897
SAVINGS (Original minus Alternative) 7,783 _ $ 7,783
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CALCULATIONS [l

PROJECT: SR 25 CO/WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO.:
FROM I-516 TO THE BAY STREET VIADUCT D,
NHS00-0002-00(923) CHATHAM COUNTY i 2
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COST WORKSHEET /A

SR 25 CO/WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO.: P-2
FROM 1-516 TO THE BAY STREET VIADUCT
NHS00-0002-00(923) CHATHAM COUNTY SHEET NO.: 7 of 7
PROJECT ITEM ORIGINAL ESTIMATE ALTERNATIVE ESTIMATE
NO. OF COST/ NO. OF COST/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
Pavement SF 4,680 425 19,890 3,000 4.25 12,750
12,750
Markup (%) at 9% 1,148
TOTAL 13,898
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VALUE ENGINEERING ALTERNATIVE /A

PROJECT:

DESCRIPTION: USE HDPE PIPE IN LIEU OF RCP PIPE FOR ALL PIPE NOT

SR 25 CO / WEST BAY STREET IMPROVEMENTS
FROM 1-516 TO THE BAY STREET VIADUCT
NHS00-0002-00(923) CHATHAM COUNTY D-1

ALTERNATIVE NO.:

SHEETNO.: 1 of §
UNDER ROADWAY PAVEMENT

ORIGINAL DESIGN:

The current design uses reinforced concrete pipe (RCP) for the storm drain system.

ALTERNATIVE:

Use high-density polyethylene (HDPE) pipe for all storm drain pipe not under roadway pavement.

ADVANTAGES: DISADVANTAGES:

¢ The smooth surface of the HDPE pipe will .
assist flow in this flat area
s Improves constructability
e Less construction time required
e HDPE pipe comes in 20 ft lengths versus
RCP, which comes in 8 ft lengths, thus
fewer pieces to handle
o HDPE pipe is lightweight for easier
installation

Requires 6 in foundation material backfill TP2

DISCUSSION:

The HDPE pipe is approved by GDOT as shown in the soil report (attached) for longitudinal storm drain
system. The HDPE pipe requires a 6 in foundation backfill material, TP2 base. GDOT might consider bidding
the storm drain pipe for both items (RCP versus HDPE) with the lowest unit bid price determining what type of
pipe will be used. This would keep the price competitive.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 590,149 — $ 590,149
ALTERNATIVE 495,670 — $ 495,670
SAVINGS (Original minus Alternative) 94,479 —_ $ 94,479
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CALCULATIONS l]
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PROJECT.
FROM 1-516 TO THE BAY STREET VIADUCT

CALCULATIONS []

ALTERNATIVE NO.:

SR 25 CO / WEST BAY STREET IMPROVEMENTS

o

NHS00-0002-00(923) CHATHAM COUNTY
SHEET NO.: 3 of\:}
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A+, D-]

RS
pH 6.7 § ":3
Resistance 1989
Project No.: NHS-0002-00(923) County: Chatham P.J. No.: 0002923
Pipe Culvert Material Alternates
For Coastal Plain Region
CORRU-
GATED
C COR&?Q?%%EEEL ALUMINUM PLASTIC
0 S AASHTO
N M-196
I;;f'll?AELOLii‘IIIZ)%\T 1({: CORR.POLY-| POLY VIN,YL
E ALUMINUM CORR. POLY- ETHYLENE CHLORIDE POLY VINYL
COATED PLAIN PLAIN ETHYLENE SMOOTHED rve) CHLORIDE (PVC)
T (TYPE 2) ZINC UNCOATED AASHTO LINED PROFILE CORRUGATED
E CORR. STEEL COATED ALUMINUM M.252 AASHTO WALL SMOOTH INTERIOR
: e M-294 AASHTO ASTM F-949
TYPE "S" M-304
LONGITUDINAL
INTERSTATE AND X
TRAVEL BEARING
LONGITUDINAL NON- X
INTERSTATE AND NON-
S TATE AND NC X X X X
T
o apr<2s0 | X X X X X
Ric
M1 R | GRADE | 250 < ADT <
D O <10% 1500 X X X
s
Rig
A ADT > 1500 X
Iip
Nig
A
ADT < 250
. X X X X
GRADE
N1 109
ADT > 250 X X
SIDE DRATY X X X | X X
PERMANENT SLOPE DRAIN X X X X X X
PERFORATED UNDERDRAIN X X X X X X
NOTE:

1. Allowable materials are indicated by an "X".

©

is applicable, and the Standard Specifications.

Rev. 10-04-05

Structural requirements of storm drain pipe will be in accordance with Georgia Standard 1030-D or 1030-P, whichever

Graded aggregate backfill shall be used in cross drain applications for all plastic pipes (AASHTO M-294, HDPE pipe; AASHTO M-304, PVC pipe; ASTM F-949, PVC pipe).
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COST WORKSHEET /A

PROJECT: SR 25 CO/WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO.: D-1
FROM 1-516 TO THE BAY STREET VIADUCT
NHS00-0002-00(923) CHATHAM COUNTY SHEET NO.: S of 5
PROJECT ITEM ORIGINAL ESTIMATE ALTERNATIVE ESTIMATE
NO. OF COST/ NO. OF COST/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL

18 in RCP LF 5,300 36.30 192,390
24 in RCP LF 2,905 41.80 121,429
30 in RCP LF 2,725 53.30 145,243
36 in RCP LF 240 62.22 14,933
42 in RCP LF 480 87.72 42,106
48 in RCP LF 240 105.50 25,320
18 in HDPE LF 5,300 25.30 134,090
24 in HDPE LF 2,905 35.80 103,999
30 in HDPE LF 2,725 46.80 127,530
36 in HDPE LF 240 58.50 14,040
42 in HDPE LF 480 71.70 34,416
48 in HDPE LF 240 86.70 20,808
Foundation backfill material TP2 CYy 444 44.73 19,860

Subtotal| 454,743
Markup (%) at 99

495,670
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VALUE ENGINEERING ALTERNATIVE él

PROJECT.

DESCRIPTION: USE HDPE PIPE IN LIEU OF RCP PIPE FOR ALL PIPE NOT

SR 25 CO/ WEST BAY STREET IMPROVEMENTS
FROM I-516 TO THE BAY STREET VIADUCT
NHS00-0002-00(923) CHATHAM COUNTY D-2

ALTERNATIVE NO.:

SHEETNO.: 1 of 4
UNDER SIDEROAD PAVEMENT

ORIGINAL DESIGN:

The current design uses reinforced concrete pipe (RCP) for the storm drain system.

ALTERNATIVE:

Use HDPE (high-density polyethylene) pipe for all storm drain pipe not under roadway pavement.

ADVANTAGES: DISADVANTAGES:

e The smooth surface of the HDPE pipe will .
assist flow in this flat area
e [Improves constructability
e Less construction time required
s HDPE pipe comes in 20 ft lengths versus
RCP, which comes in 8 ft lengths, thus
fewer pieces to handle
o HDPE pipe is lightweight for easier
installation

Requires 6 in foundation material backfill TP2

DISCUSSION:

Alt. No. D-1 already proposes HDPE pipe for storm drains not under roadway pavement. The purpose of this
alternative is to show the cost savings if HDPE pipe is also used under all side roads with light traffic.

HDPE pipe is being used by the City of San Diego under major city streets adjacent to the water front where the
ground is extremely flat, similar to the situation in Savannah.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS | LIFE-CYCLE COST
ORIGINAL DESIGN 20,113 — $ 20,113
ALTERNATIVE 16,927 — $ 16,927
SAVINGS (Original minus Alternative) 3,186 _— $ 3,186
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caLculaTions /A

PROJECT: SR 25 CO / WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO.:
FROM 1-516 TO THE BAY STREET VIADUCT ‘:D o
NHS00-0002-00(923) CHATHAM COUNTY Z

SHEET NO.: 4’2 of éa?;

18"S+oRm denin Pipe = | 80 LE
24" Stoem dewin Pipe= 50GFE
20" shclondenn Pipe = |35 C.E
HZ2" stobmmdbain Pipe= 3BOLF

Foundution Back & (1 Mateand Tp 2 s
Alkeenmte Desige WDPE pipe. (67)

/'. o /
[.SX .5 X |50

Z[X tfﬁjx SO( — ZC
z:vc,{l/cy Y
2.5x,.5 % 135! 3 7e.
zvc_ﬁ/q - °
3.5 x.5x 20/ )
—Z7.6/cy “\
- Total = | & cy
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CALCULATIONS [l

ALTERNATIVE NO.:

SR 25 CO/ WEST BAY STREET IMPROVEMENTS

D-1

PROJECT:
FROM I-516 TO THE BAY STREET VIADUCT
NHS00-0002-00(923) CHATHAM COUNTY
SHEET NO.: '5 %
T gt :;t‘ﬂ P ] fd’@ “
T HTD e AmitConts
W‘ ateLiad v tasta {{
’ { = P75, 20y
L

¥ CESo/E

),
¢ e e < £ g -;'/ — 5 -
dz" IopeE = 3 29004, ¥42, = F J.70/ =

rEt 7 7
L L
i P < — u‘% - ‘ , .
Y8 HDFE = 7 Bﬁfg‘ér-‘r 47 = “?fﬁé;?&f&,ﬁ«
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COST WORKSHEET /A

PROJECT: SR 25 CO/WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO.: D-2
FROM 1I-516 TO THE BAY STREET VIADUCT
NHS-0002-00(923) CHATHAM COUNTY SHEET NO.: 4 of 4
PROJECT ITEM ORIGINAL ESTIMATE ALTERNATIVE ESTIMATE
NO. OF COST/ NO. OF COST/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
18 in RCP LF 180 36.30 6,534
24 in RCP LF 50 41.80 2,090
30 in RCP LF 135 53.30 7,196
42 in RCP LF 30 87.72 2,632
18 in HDPE LF 180 25.30 4,554
24 in HDPE LF 50 35.80 1,790
30 in HDPE LF 135 46.80 6,318
42 in HDPE LF 30 71.70 2,151
Foundation backfill material TP2 CYy 16 44.73 716

Subtota

Markup (%) at

TOTAL

16,927
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VALUE ENGINEERING ALTERNATIVE é]

PROJECT: SR 25 CO/ WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO.:
FROM I-516 TO THE BAY STREET VIADUCT
NHS00-0002-00(923) CHATHAM COUNTY D-3

DESCRIPTION: MOVE THE 30-IN-DIAMETER STORM DRAIN LINE BETWEEN SHEETNO.: 1 of 3
THE I-516 BRIDGE PIER AND NEW RETAINING WALL TO
UNDER THE NEW PAVEMENT

ORIGINAL DESIGN: (sketch attached)

A new 30-in-diameter storm drain line is to be constructed between the existing I-516 bridge foundations and
the new retaining wall along the westbound lane that will create an area for the new sidewalk to be installed
behind the bridge pier columns.

ALTERNATIVE: (sketich attached)

Move the 30-in-diameter storm drain line to under the new pavement.

ADVANTAGES: DISADVANTAGES:

e Easier and faster to construct e Places storm drain line under the pavement thus

e Avoids potential to damage the new requiring traffic to be detoured if a future repair is
retaining wall during construction required

DISCUSSION:

Constructing the storm drain line in the location shown will be difficult because of the new retaining wall and
the existing bridge pier footings. By moving the pipe into the roadway, these obstacles are avoided making it
easier and faster to install the line. This should result in a cost savings for the project by avoiding a construction
risk.

PRESENT WORTH PRESENT WORTH
COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST

ORIGINAL DESIGN

ALTERNATIVE DESIGN SUGGESTION

SAVINGS (Original minus Alternative)
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VALUE ENGINEERING ALTERNATIVE ‘1

DESCRIPTION: USE 24-IN-WIDE CURB AND GUTTER IN LIEU OF 30-IN-WIDE

PROJECT: SR 25 CO/ WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO.:
FROM I-516 TO THE BAY STREET VIADUCT
NHS00-0002-00(923) CHATHAM COUNTY CG-1

SHEETNO.: 1 of 4
CURB AND GUTTER

ORIGINAL DESIGN:

Construct 30-in-wide Type 2 curb and gutter on the sidewalk side of the road and 30 in Type 7 curb and gutter
on both sides of the median.

ALTERNATIVE: (sketch attached)

Construct 24—in-wide Type 2 curb and gutter on the sidewalk side of the road and 24 in Type 7 curb and gutter
on both sides of the median.

ADVANTAGES: DISADVANTAGES:
e Reduces the amount of storm water to be e Will increase gutter spread
collected

e Reduces concrete requirement

DISCUSSION:

The higher gutter spread may require extra curb inlets and pipes. However, in most cases the curb inlets are not
spaced at the maximum allowable distance, therefore there is extra capacity. In addition, the narrow gutter pan
results in a one ft reduction in impermeable area, reducing the storm water volume by 4% for a two-lane section
of roadway. This combination of events should result in no net increase in curb inlets.

Note that the Florida DOT typically uses 1 ft 6 in gutter pans as shown on the attached sketches.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 409,657 — $ 409,657
ALTERNATIVE 328,308 — $ 328,308
SAVINGS (Original minus Alternative) 81,349 —_ $ 81,349
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COST WORKSHEET /A

PROJECT: SR 25 CO/ WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO.: CG-1
FROM 1I-516 TO THE BAY STREET VIADUCT
NHS00-0002-00(923) CHATHAM COUNTY SHEET NO.: 4 of 4
PROJECT ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
NO. OF COST/ NO. OF COST/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
30 in Type 2 curb and gutter LF 15,300 14.96 228,888
30 in Type 7 curb and gutter LF 11,200 13.12 146,944
24 in Type 2 curb and gutter LF 15,300 12.00 183,600
30 in Type 7 curb and gutter LF 11,200 10.50 117,600
375,832 301,200
Markup (%) at 33,825 27,108
409,657 328,308
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VALUE ENGINEERING ALTERNATIVE é]

PROJECT:

SR 25 CO / WEST BAY STREET IMPROVEMENTS
FROM 1-516 TO THE BAY STREET VIADUCT
NHS00-0002-00(923) CHATHAM COUNTY

ALTERNATIVE NO.:
CG-2

DESCRIPTION: ELIMINATE CURB AND GUTTER, SIDEWALK AND SIDE SHEETNO.: 1 of 9

DRAINS FROM FOUR SIDE ROADS

ORIGINAL DESIGN: (sketch attached)

Install curb and gutter, sidewalk and side drains on: (A) Graham Street, (B) Kirkland Street, (C) Scarborough
Street and (D) Norton Street.

ALTERNATIVE: (sketch attached)

Eliminate new curb and gutter, sidewalk and some of the side drains from the above side streets.

ADVANTAGES: DISADVANTAGES:
e Saves construction time o (Constituents may not like as is conditions on the
s Saves money side roads

o Limits area of disturbance

DISCUSSION:

There is no appreciable advantage in removing existing curb and gutter and putting new ones along with 6-ft-
wide sidewalks on the side roads. Considerable time and money can be saved by eliminating them.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 32,931 _ $ 32,931
ALTERNATIVE 0 — $ 0
SAVINGS (Original minus Alternative) 32,931 — $ 32,931
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cOST WORKSHEET /A

PROJECT:

NHS00-0002-00(923) CHATHAM COUNTY

SR 25 CO/ WEST BAY STREET IMPROVEMENTS
FROM 1-516 TO THE BAY STREET VIADUCT

ALTERNATIVE NO.:

SHEET NO.:

CG-2

9 of 9

PROJECT ITEM

ORIGINAL ESTIMATE

ALTERNATIVE ESTIMATE

NO. OF COoSsT/ NO. OF COST/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
Graham Street
Sidewalk SY 100 30.72 3,072
30 in Type 2 curb and gutter LF 150 14.96 2,244
18 in pipe LF 90 36.27 3,264
Subtotal 8,580
Kirkland Street
Sidewalk SY 200 30.72 6,144
30 in Type 2 curb and gutter LF 250 14.96 3,740
Subtotal 9,884
Scarborough Street
Sidewalk SY 100 30.72 3,072
30 in Type 2 curb and gutter LF 150 14.96 2,244
18 in pipe LF 50 36.27 1,814
Subtotal 7,130
Norton Street
Sidewalk SY 87 30.72 2,673
30 in Type 2 curb and gutter LF 130 14.96 1,945
Subtotal 4,618
Subtotal
Markup (%) at 9%

TOTAL
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VALUE ENGINEERING ALTERNATIVE /A

PROJECT: SR 25 CO / WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO.:
FROM I-516 TO THE BAY STREET VIADUCT
NHS00-0002-00(923) CHATHAM COUNTY S-1

DESCRIPTION: USE 6-FT-WIDE SIDEWALKS ON THE SOUTH SIDE OF THE SHEETNO.: 1 of 3
ROAD FROM KENILWORTH STREET TO EAST LATHROP
AVENUE

ORIGINAL DESIGN:

Construct an 8-ft-wide sidewalk from Kenilworth Street to East Lathrop Avenue on the south side of the road.

ALTERNATIVE:

Construct a 6-ft-wide sidewalk from Kenilworth Street to East Lathrop Avenue on the south side of the road.

ADVANTAGES: DISADVANTAGES:

¢ Reduces concrete requirements ¢ None apparent
o  Uniformity is maintained
e Less sidewalk to maintain

DISCUSSION:

Five-ft-wide sidewalks in an urban section are the standard. Since sidewalks will be provided on both sides of
the road, a width of 6 ft appears sufficient. This is not a bicycle route, thus the extra width is not necessary for
this purpose. Right-of-way cost savings are not included because mostly entire parcels will be acquired.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 29,765 _— $ 29,765
ALTERNATIVE $ 0 —_— $ 0
SAVINGS (Original minus Alternative) $ 29,765 — $ 29,765
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CALCULATIONS Ll

PROJECT: SR 25 CO/WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO.
FROM I-516 TO THE BAY STREET VIADUCT S|
NHS00-0002-00(923) CHATHAM COUNTY

SHEET NO.: 2 of 5
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COST WORKSHEET /A

PROJECT: SR 25 CO/ WEST BAY STREET IMPROVEMENTS

FROM I-516 TO THE BAY STREET VIADUCT

NHS00-0002-00(923) CHATHAM COUNTY

ALTERNATIVE NO.:

SHEET NO.:

S-1

3of3

PROJECT ITEM

ORIGINAL ESTIMATE

ALTERNATIVE ESTIMATE

NO. OF COST/ NO. OF COST/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
4-in-thick concrete sidewalk SY 889 30.72 27,307
Subtotal 27,307
Markup (%) at 9% 2,458
TOTAL 29,765
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VALUE ENGINEERING ALTERNATIVE él

PROJECT:

DESCRIPTION: USE 5-FT-WIDE SIDEWALKS IN LIEU OF 6-FT-WIDE AND 8-

SR 25 CO/ WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO.:
FROM1-516 TO THE BAY STREET VIADUCT

NHS00-0002-00(923) CHATHAM COUNTY S-2

SHEETNO.: 1 of 4
FT-WIDE SIDEWALKS

ORIGINAL DESIGN: (sketch attached)

The current design has 6-ft-wide and 8-ft-wide sidewalks along the entire length of the project.

ALTERNATIVE: (sketch attached)

Build 5-ft-wide sidewalks along the entire length of the project.

ADVANTAGES: DISADVANTAGES:

e Reduces concrete requirements o None apparent
e Accommodates narrowing the shoulders, if
desired, to save right-of-way, etc.

o Less sidewalk to maintain

DISCUSSION:

The current design uses 6-ft-wide and 8-ft-wide sidewalks, however 5-ft-wide sidewalks meet ADA standards
and are also the typical width of sidewalks for urban pedestrian traffic. Reducing the sidewalk will allow the
shoulders to be narrowed, if desired, to save right-of-way and reduce damages. It is important to note that this is
not a bicycle route, thus the extra wide sidewalks (8 ft) are not being used as a multi-use trail.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 101,928 — $ 101,928
ALTERNATIVE 0 — $ 0
SAVINGS (Original minus Alternative) 101,928 — $ 101,928
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SKETCHES l]

PROJECT: SR 25 CO / WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO.:
FROM I-516 TO THE BAY STREET VIADUCT
NHS00-0002-00(923) CHATHAM COUNTY >=-7
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cALCULATIONs /A

PFIOJECT: SR 25 CO/WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO.:
FROM 1-516 TO THE BAY STREET VIADUCT ;
NHS00-0002-00(923) CHATHAM COUNTY EQ; - é’;
SHEET NO.: Z of ({L
b‘ﬁ%" = xcﬁm et %ﬁ,} o YZ.V(" (L x (.,,,m{; w A ‘; / (»‘i\ {m{g Z

The 8ft. side wAak 5‘%&%% A %5%‘&@ +o Tta, BS+
Oalu E\} on +he @\@Lw C«@m&‘} Side o S 7

(- §)x4ﬁm@u=£2wmm§@mw zgg%%ygw%

ﬁmgﬁ‘g&? /‘;'““«5-—“1* IJJ ,O‘@ j ;Q{siﬁ&f?“)g;« EM;:?,L? bt /2_@ VY e p/cjé:‘jaf? Q@"}

"'/\w@ P c@{)ﬁf”‘f‘
L, eoo=, - )3333 Y. = 10,26 <.\ ot Gsidewul b
= s sved (-5

i , £ £
Z;;; * V% Zwlﬁi\;/@ = ;7 | ::,u (i zf%»w@&])

Torted = HU 5% wg M& 5's i de w Es =
L322 sy + LTI = 309 sy,

77



COST WORKSHEET /A

PROJECT: SR 25 CO/ WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO.: S-2
FROM I-516 TO THE BAY STREET VIADUCT
NHS00-0002-00(923) CHATHAM COUNTY SHEET NO.: 4 of 4
PROJECT ITEM ORIGINAL ESTIMATE ALTERNATIVE ESTIMATE
NO. OF COoSsT/ NO. OF COSsT/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
Sidwalk saved SY 3,044 30.72 93,512
Subtotal
Markup (%) at 9%

TOTAL
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VALUE ENGINEERING ALTERNATIVE ‘I

PROJECT: SR 25 CO/ WEST BAY STREET IMPROVEMENTS ALTERNATIVE NO.:
FROM I-516 TO THE BAY STREET VIADUCT
NHS00-0002-00(923) CHATHAM COUNTY W-1
DESCRIPTION: USE SOIL NAIL WALLS IN LIEU OF TIE-BACK WALLS SHEETNO.: 1 of 8

UNDER THE HIGHWAY BRIDGES

ORIGINAL DESIGN: (skeich attached)

Tie-back walls are used to create space behind the bridge columns of the I-516 northbound exit ramp and I-516
mainline over SR 25 CO / West Bay Street to create space for a new sidewalk.

ALTERNATIVE: (sketch attached)

Use soil nail walls under the highway bridges.

ADVANTAGES: DISADVANTAGES:

e The contractor does not have to come back e Designer must determine through a geotechnical
and tension the soil nails which saves time investigation whether the soil nail wall can be
not only in omitting that step, but also in constructed in the existing embankment material

doing all the grouting of the nail at one time
instead of in stages

e Some time savings comes from not having to
do so much excavation and not having to
compact the subgrade as the contractor
would for a different type of wall

DISCUSSION:

Substituting a soil nail wall for the tie-back wall will reduce the time required to construct the wall due to not
having to come back and tension the soil nails as well as allowing the grouting to be performed in one step. The
time savings results in an overall cost saving for the project.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 238,143 —_ $ 238,143
ALTERNATIVE $ 208,375 — $ 208,375
SAVINGS (Original minus Alternative) $ 29,768 — $ 29,768
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COST WORKSHEET /A

PROJECT:

SR 25 CO / WEST BAY STREET IMPROVEMENTS

FROM 1I-516 TO THE BAY STREET VIADUCT

NHS00-0002-00(923) CHATHAM COUNTY

SHEET NO.:

ALTERNATIVE NO.:

W-1

8 of 8

ALTERNATIVE ESTIMATE

PROJECT ITEM ORIGINAL ESTIMATE
NO. OF COST/ NO. OF COST/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
Tie-back walls
Wall No. 1 SF 1,119 20.00 -89,520
Wall No. 2 SF 892 80.00 71,360
Wall No. 3 SF 720 80.00 57,600
Soil nail walls
Wall No. 1 SE 1,119 70.00 78,330
Wall No. 2 SF 892 70.00 62,440
Wall No. 3 SF 720 70.00 50,400
Subtotal 218,480 191,170
Markup (%) at 9% 19,663 17,205

TOTAL

238,143

208,375
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PROJECT DESCRIPTION

INTRODUCTION

The SR 25 CO/West Bay Street Improvements From I-516 to the Bay Street Viaduct (NHS00-0002-
00(923), P.I. No. 0002923) project is being developed by McGee Partners, Inc. for Chatham County
and GDOT. West Bay Street funnels automobile and light, medium and heavy truck traffic traveling
from Interstate 516 (I-516) to businesses along West Bay Street and in downtown Savannah. West
Bay Street is classified as an Urban Principal Arterial with a posted speed limit of 35 miles per hour
(mph). Existing land use along the project corridor is predominately residential on the south side of
West Bay Street and commercial properties, including retail, service and freight businesses along the
north side. The existing sidewalks are in poor condition and are immediately adjacent to the curb.
There are insufficient crossings to allow pedestrians to safely cross West Bay Street.

The purpose of the project is to provide for safe and efficient traffic flow and to improve safety
conditions for pedestrians traveling along and across West Bay Street. The project also provides for a
more uniform design of West Bay Street from I-516 to downtown Savannah.

This project widens the four existing 10-ft-wide travel lanes to 12-ft-wide and includes a variable
width (20 ft to 64 ft) raised median. The widened section will tie into the existing roadway sections
consisting of a four-lane section on the west end of the project and an existing five-lane section at the
east end of the project. New left and right turn lanes are provided to facilitate access to businesses
along the north side of West Bay Street. Additional improvements include sidewalks and improved
crosswalks. Sidewalks and crosswalks conform to Americans with Disabilities Act (ADA)
regulations. The raised median eliminates mid-block turns and reduces the potential for accidents, as
well as provides a safe refuge area for pedestrians that wish to cross the roadway.

PROJECT DESCRIPTION

The project starts about 700 ft west of West Lathrop Avenue. A new median is added and a left turn
pocket is provided for eastbound West Bay Street to West Lathrop Avenue. A free right turn lane is
also provided to southbound West Lathrop Avenue and from southbound West Lathrop Avenue to
westbound West Bay Street. Raised medians are provided at each corner of the intersection to create
free right turn lanes to each leg of the intersection. A new right turn lane from westbound West Bay
Street to northbound West Lathrop Avenue is created by removing the existing curb and gutter and
sidewalk, adding a crash wall between the [-516 pier bent columns, creating space behind the bridge
columns by installing a tie-back wall in the slope pavement area, and installing an 8 ft 6-in-wide
sidewalk between the columns and the new wall. The new right turn lane will start just west of the
entry ramp to I-516 westbound. Between Graham Street and the entry ramp, a new westbound right
turn lane will be created.

Between the center bridge piers for the I-516 and 1-516 off ramp bridges over West Bay Street and
the entry ramp to 1-516 westbound, the median will have a concrete crash barrier and attenuators at
each end.
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Between Graham Street and Kenilworth Street, the right-of-way will be extended to the north to
allow two through lanes in each direction separated by a 20-ft-wide median. A left turn pocket will
be created in the median for westbound to southbound traffic onto Graham Street.

Starting at Kenilworth Street, the right-of-way will be expanded to the south. Brittany Street will be
realigned to match up with Tuten Street on the north side of West Bay Street. Left turn pockets will
be provided in the median to accommodate turns from West Bay Street to these two streets. A right
turn pocket will be provided for the Tuten Street northbound to West Bay Street eastbound
movement and Brittany Street southbound to West Bay Street westbound movement.

Moving east, Jenks Street and Cleland Street will be separated by the median and the Hudson Street
intersection with West Bay Street will be eliminated. A driveway will provide access to the business
at the former intersection and a left turn pocket in the median will allow for the eastbound to
northbound movement. At the Fell Street intersection, a pocket for the northbound to eastbound
movement onto West Bay Street will be provided.

Beginning at Fell Street, the median gradually expands to 64 ft wide to encompass existing live oak
trees and the right-of-way is pushed further south. Pockets for buses to park are created in both
directions just west of the Millen Street intersection with eastbound West Bay Street. A right turn
pocket is provided just east of Millen Street for access to West Street. A full intersection is provided
at Carolan Street. Right turn pockets are provided for both eastbound and westbound West Bay Street
as well as left turn pockets in the median. Raised medians are used at all four corners of the
intersection to provide free right turn lanes in all directions. A bus pull-off area is provided for the
eastbound side just east of the intersection.

Starting near the intersection of Kirkland Street with westbound West Bay Street, the median
narrows. A right turn pocket is provided for eastbound West Bay Street for the turn onto Ferrill
Street. As the median continues to narrow, a right turn lane is created on eastbound West Bay Street
for turns onto Scarborough Street, Norton Street and East Lathrop Avenue. A full intersection is
created at East Lathrop Avenue with left turn pockets in the median in each direction. A right turn
pocket from East Lathrop Avenue southbound is also provided. To the east of East Lathrop Avenue
the median continues about 370 ft before ending. At this point, West Bay Street becomes five lanes,
three westbound and two eastbound with no median as is the current condition.

Traffic signals are to be provided at the following locations along West Bay Street:

West Lathrop Avenue
Graham Street
Carolan Street

East Lathrop Avenue

A full series of crosswalks will be created at these locations.

Six-ft-wide sidewalks will be provided on both sides of the road for the entire corridor except for the
eastbound side between Fell Street and Ferrill Street where it will be 8 ft wide. Tie-back walls will be
used where the 1-516 northbound off-ramp bridge crosses over West Bay Street to create room for
sidewalks in the slope pavement areas.
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Storm water drainage will be provided by longitudinal pipelines along both sides of West Bay Street
that will connect to existing north-south interceptors that lead to the City of Savannah storm water
pumping station on the north side of West Bay Street. Curb inlets and catch basins will collect the
storm water and pipes will convey the flow from the main roadway and side streets to the
longitudinal lines.

As much of the existing pavement as possible will be reused. It will be milled and overlayed. The
new pavement section will consist of:

e Asphaltic Concrete Surface — 12.5 SMA 1.5 inches
e Asphaltic Concrete Binder — 19 mm superpave 2.0 inches
e Asphaltic Concrete Base — 25 mm superpave 1.0 inches
e Agphaltic Concrete Base — 25 mm superpave 3.0 inches
e Graded Aggregate Base 12.0 inches

Total Thickness 19.5 inches

New street lighting and landscaping will be provided along the entire corridor.
The estimated construction cost is $10.9 million.

To construct this corridor it will also be necessary to acquire right-of-way. Its estimated cost is $10.9
million including 24 complete takes.

A map of the project is provided on the following page.
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VALUE ANALYSIS AND CONCLUSIONS

GENERAL

~ This section describes the value analysis (VA) procedure used during the VE study conducted for
McGee Partners, Inc. and GDOT by Lewis & Zimmerman Associates, Inc. on the SR 25 CO / West Bay
Street Improvements From I-516 to the Bay Street Viaduct (NHS00-0002-00(923); P.1. No. 0002923)
project in Chatham County. The workshop was performed at the Preliminary design completion stage.
McGee Partners, Inc. has been selected by Chatham County, to assist with the development of the
project and has provided information for the VE team to use as the basis of the studies.

A systematic approach was used in the VE study, which was divided into three parts: (1) Preparation
Effort, (2) Workshop Effort, and (3) Post-Workshop Effort. A task flow diagram outlining each of the
procedures included in the VE study is attached for reference.

Following this description of the VA procedure, separate narratives and supporting documentation
identify the following:

VE workshop participants
Economic data

Cost model

Function analysis

Creative ideas and evaluations

PREPARATION EFFORT

Preparation for the workshop consisted of scheduling workshop participants and tasks and gathering
necessary project documents for team members to review before attending the workshop. Documents

. such as those listed below were used as the basis for generating VE alternatives and for determining the
cost implications of the selected VE alternatives:

e SR 25 CO/ West Bay Street Improvements From I-516 to the Bay Street Viaduct (NHS-0002-
00(923); PID No. 0002923) Preliminary Design Drawings, dated 5/28/2009, prepared by McGee
Partners, Inc.

* Flexible Pavement Design Analysis, dated 8/10/09, prepared by McGee Partners, Inc.

* Preliminary Field Plan Review Inspection Report, Project Number: NHS00-0002-00(923),
Chatham County, PINo.:0002923, SR 25 Conn/Bay Street From 1-516 to the Bay Street
Viaduct, Inspection Date: July 21, 2009, Report Date: July 23, 2009, prepared by GDOT
personnel

e Soil Survey Report, SR 25 CO/West Bay Street Improvements From 1-516 to Bay Street
Viaduct, GDOT Project No. NHS-0002-00(923), PI No. 0002923, Chatham County, Georgia,
prepared by Willmer Engineering, Inc., dated January 30, 2006.
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e West Bay Street Operational and Safety Improvement Project, Chatham County, Georgia,
Traffic Engineering Study prepared for: Chatham County Department of Public Works, dated
6/23/04, prepared by Grice & Associates, Inc.

Estimate Report for file “0002923”, dated prepared by McGee Partners, Inc.
Updated Preliminary Right of Way Cost Estimate, dated January 15, 2009, prepared by
Moreland Altobelli Associates, Inc.

e NHS-0002-00(923) Chatham County, P.I. No. 0002923, SR 25 Connector Widening, Approved
Concept Report, dated February 9, 2005, prepared by GDOT

e Westside Bypass Bay St. Overpass, Chatham County, Bridge Drawings, dated June 1970,
prepared by Jones and Fellers Architects and Engineers

o  Westside Bypass Ramp “L” Over Bay Street, Chatham County, Bridge Drawings, dated June
1970, prepared by Jones and Fellers Architects and Engineers

Information relating to the project’s purpose and need, owner concerns, project stakeholder concerns,
design criteria, project constraints, funding sources and availability, regulatory agency approval
requirements, and the project’s schedule and costs is very important as it provides the VE team with
insight about how the project has progressed to its current state.

Project cost information provided by the designers is used by the VE team as the basis for a comparative
analysis with similar projects. To prepare for this exercise, the VE team leader used the cost estimate
prepared by McGee Partners, Inc. to develop a cost model for the project. The model was used to
distribute the total project cost among the various elements of the project. The VE team used this model
to identify the high-cost elements that drive the project and the element providing little or no value so
that the team could focus on reducing or eliminating their impact.

VALUE ENGINEERING WORKSHOP EFFORT

The VE workshop was a three and one-half-day effort beginning with an orientation/kickoff meeting on
Monday, August 17, 2009, and concluding with the final VE Presentation on Thursday, August 20,
2009. During the workshop, the VE Job Plan was followed in compliance with the U.S. Federal
Highway Administration guidelines for conducting a VE study. The Job Plan guided the search for
alternatives to mitigate or eliminate high-cost drivers, secondary functions providing little or no value,
and potential project risks. Alternatives to specifically address the owner’s project concerns and enhance
value by improving operations, reducing maintenance requirements, enhancing constructability, and
providing missing functions were also considered. The Job Plan includes six phases:

Information Phase

Function Identification and Analysis Phase
Creative/Speculation Phase

Evaluation of Creative Ideas Phase
Alternative Development Phase
Presentation Phase
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Information Phase

At the beginning of the study, the decisions that have influenced the project’s design and proposed
construction methods have to be reviewed and understood. For this reason, the workshop began with a
presentation of the project by GDOT and McGee Partners to the team. The presentation highlighted the
information provided in the documentation reviewed by the VE team before the workshop and expanded
on it to include a history of the project’s development and any underlying influences that caused the
design to develop to its current state. During this presentation, VE team members were given the
opportunity to ask questions and obtain clarification about the information provided.

Function Identification and Analysis Phase

Having gained some information on the project, the VE team proceeded to define the functions provided
by the project, identifying the costs to provide these functions, and determining whether the value
provided by the functions has been optimized. Function analysis is a means of evaluating a project to
see if the expenditures actually perform the requirements of the project or if there are
disproportionate amounts of money spent on support functions. Elements performing support
functions add cost to the project but have a relatively low worth to the basic function.

Function is defined as the intended use of a physical or process element. The team attempted to identify
functions in the simplest manner using measurable noun/verb word combinations. To accomplish this,
the team first looked at the project in its entirety and randomly listed its functions, which were recorded
on Random Function Analysis Worksheets (provided in this section). Then the individual function(s) of
the major components of the project depicted on the cost models were identified.

After identifying the functions, the team classified the functions according to the following:

Abbreviation Type of Function Definition
HO Higher Order The primary reason the project is being considered or
project goal.
B Basic A function that must occur for the project to meet its higher
order functions.
S Secondary A function that occurs because of the concept or process
selected and may or may not be necessary.
R/S Required Secondary A secondary function that may not be necessary to perform

the basic function but must be included to satisfy other
requirements or the project cannot proceed.

G Goal Secondary goal of the project.
O Objective Criteria to be met
LO Lower Order A function that serves as a project input.

Higher order and basic functions provide value, while secondary functions tend to reduce value. The
goal of the next job phase is to reduce the impact of secondary functions and thereby enhance project
value.

To further clarify the impact of the various functions, the team assigned costs to provide the functions or
group of functions indicated by a specific project element using the cost estimate and cost models.
Where possible, they seek to find the lowest cost, or worth, to perform the function. This is
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accomplished using published data from other sources or team knowledge obtained from working on
other similar projects to establish cost goals and then comparing them to the current costs. By identifying
the cost and worth of a function or group of functions, cost/worth ratios were calculated. Cost/worth
ratios greater than one indicated that less than optimum value was being provided. Those project
functions or elements with high cost/worth ratios became prime targets for value improvement.

As well as looking at areas with high cost/worth ratios, the team used the cost models previously
prepared to seek out the areas where most of the project funds are being applied. Because of the absolute
magnitude of these high-cost elements or functions, they also became initial targets for value
enhancement.

Overall, these exercises stimulated the VE team members to focus on apparently low value areas and
initially channel their creative idea development in these places.

Creative/Speculation Phase

This VE study phase involved the creation and listing of ideas. Starting with the functions or project
elements with high cost/worth ratios, a high absolute cost compared to other elements in the project, and
secondary functions providing little or no value and using the classic brainstorming technique, the VE
team began to generate as many ideas as possible to provide the necessary functions at a lower total life
cycle cost, or to improve the quality of the project. Ideas for improving operation and maintenance,
reducing project risk, and simplifying constructability were also encouraged. At this stage of the process,
the VE team was looking for a large quantity of ideas and free association of ideas. A Creative Idea
Listing worksheet was generated and organized by the function or project element being addressed.

GDOT may wish to review these creative lists since they may contain ideas that were not pursued by the
VE team but can be further evaluated for potential use in the design.

Evaluation Phase

Since the goal of the Creative/Speculation Phase was to conceive as many ideas as possible without
regard for technical merit or applicability to the project goals, the Evaluation Phase focused on
identifying those ideas that do respond to the project value objectives and are worthy of additional
research and development before being presented to the owner. The selection process consisted of the
VE team evaluating the ideas originated during the Creative/Speculation Phase based on GDOT’s value
objectives identified through conversations during the opening presentation. Based on the team’s
understanding of the owner’s value objectives, each idea was compared with the present design concept,
and the advantages and disadvantages of each idea were discussed. How well an idea met the design
criteria was also reviewed.

Based on the results of these reviews, the VE team rated the idea by consensus using a scale of 1 to 5,
with 5 or 4 indicating an idea with the greatest potential to be technically sound and provide cost savings
or improvements in other areas of the project, 3 indicating an idea that provides marginal value but could
be used if the project was having budget problems, 2 indicating an idea with a major technical flaw, and
1 indicating an idea that does not respond to project requirements. Generally, ideas rated 4 and 5 are
pursued in the next phase and presented to the owner during the Presentation Phase.

The team also used the designation “DS” to indicate a design suggestion, which is an idea that may not
have specific quantifiable cost savings but may reduce project risk, improve constructability, help to
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minimize claims, enhance operability, ease maintenance, reduce schedule time, or enhance project value
in other ways. Design suggestions could also increase a project’s cost but provide value in areas not
currently addressed. These are also developed in the next phase of the VE process.

Development Phase

In this phase, each highly rated idea was expanded into a workable solution designated as a VE
alternative. The development consisted of describing the current design and the alternative solution,
preparing a life cycle cost comparison where applicable, describing the advantages and disadvantages of
the proposed alternative solution, and writing a brief narrative to compare the original design to the
proposed change and provide a rationale for implementing the idea into the design. Sketches and design
calculations, where appropriate, were also prepared in this part of the study. The VE alternatives are
included in Section Two of this report.

Design suggestions include the same information as the alternatives except that no cost analysis is
performed. They too are included in Section Two.

Presentation Phase

The goals of the last phase of the workshop were to summarize the results of the study, to prepare draft
Summary of Potential Cost Saving worksheets to hand out at the presentation, and to present the key VE
alternatives and design suggestions to GDOT and the McGee Partners design team. The presentation
was held on Thursday, August 20, 2009, at the GDOT Headquarters office in Atlanta, Georgia. The
purpose of the meeting was to provide the attendees with an overview of the suggestions for value
enhancement resulting from the VE study and afford them the opportunity to ask questions to clarify
specific aspects of the alternatives presented. Procedures for implementing the results of the study were
discussed, and arrangements were made for the reviewers of the VE report to contact the VE team in
order to obtain further clarifications, if necessary. Draft copies of the Summary of Potential Cost Savings
worksheets were given to the owner and design team to facilitate a timely review and speedy
implementation of the selected ideas.

POST-WORKSHOP EFFORT

The post-workshop portion of the VE study consisted of the preparation of this VE Study Report.
Personnel from GDOT and the McGee Partners design team will analyze each alternative and prepare a
short response, recommending incorporation of the alternative into the project, offering modifications
before implementation, or presenting reasons for rejection. LZA is available at your convenience as you
review the alternatives. Please do not hesitate to call on us for clarification or further information as you
consider an implementation approach.

Upon completing their reviews, GDOT will decide which alternatives to implement.
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VALUE ENGINEERING WORKSHOP PARTICIPANTS

The VE team was organized to provide specific expertise in the unique project elements involved with
the SR 25 CO/West Bay Street Improvements From 1I-516 to the Bay Street Viaduct project. The
multidisciplinary team comprised professionals with highway design and construction experience and a
working knowledge of VE procedures. The following lists the VE team members:

Participant Specialization Affiliation

Joe Leoni, PE Highway Design ARCADIS US, Inc.

Paresh J. Parikh Constructability Delon Hampton Associates
Howard B. Greenfield, PE, CVS VE Team Leader Lewis & Zimmerman Associates

DESIGNER’S PRESENTATION

An overview of the project was presented on Monday, August 17, 2009, by representatives from GDOT
and the McGee Partners design team. The purpose of this meeting, in addition to being an integral part
of the Information Phase of the VE study, was to bring the VE team up-to-speed regarding the overall
project specifics. Additionally, the meeting afforded the owner and design team the opportunity to
highlight in greater detail those areas of the project requiring additional or special attention. An
attendance list for the meeting is attached.

VALUE ENGINEERING TEAM'S PRESENTATION
A VE presentation was conducted by the VE team on Thursday, August 20, 2009 at the GDOT

Headquarters office in Atlanta, Georgia to review VE alternatives with the owner and representatives
from the design team. Copies of the Draft Summary of Potential Cost Savings worksheet were provided

to the attendees. Attendees checked off their names on the attendance list from the opening presentation.
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ECONOMIC DATA

The comparisons of life cycle costs between the VE alternatives and the current design solutions were
performed on the basis of discounted present worth. To accomplish this, the VE team developed
economic criteria to use in its calculations based on information gathered from GDOT and the design
team. The following parameters were used when calculating discounted present worth:

Year of Analysis: 2009
Construction Start Date: Unknown
Construction Completion Date: Unknown
Planning Period (n): 20
Discount Rate (i): 3%

When computing capital costs, direct material, labor and equipment costs are marked up using a
composite markup of 9% that includes:

Engineering and Inspection 5%
Construction Contingency 4%
COMMENT ON THE COST ESTIMATE
The cost estimate did not have any costs for the tie-back walls being used to create space behind the

I-516 bridge columns or in the slope protection in front of the I-516 ramp bridge abutments. The cost
- of these walls is as follows:

Wall #1 1119 SF @ $80.00/sf = $ 89,520
Wall #2 892 SF @ $80.00/sf = $ 71,360
Wall #2 720 SF @ $80.00/sf = $ 57.600
TOTAL = $218,480
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COST MODEL

The VE team prepared a Pareto Chart, or Cost Histogram, for the project that follows this page. This
Cost Histogram displays the major construction elements identified in the cost estimate prepared by the
designer in descending order of magnitude and thus identifies the high cost areas in the project. The
high cost elements provide the VE team with one focus for its work during the study.

The right-of-way cost is $10.9 million compared to the project’s construction cost of approximately
$11 million. Thus the team focused its efforts on reducing the right-of-way cost. With respect to the
construction costs, traffic control, pavement, and drainage are the real cost drivers of the project.
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COST HISTOGRAM ‘I

PROJECT: SR 25 CO / WEST BAY STREET IMPROVEMENTS FROM 1-516 TO THE BAY STREET VIADUCT

CUM.,
PROJECT ELEMENT COST PERCENT PERCENT
Traffic Control \ 2,515,800 26.12% 26.12%
Pavement T 2,185,174 22.69% 48.81%|
Drainage 1,389,812 14.43% 63.24%
Traffic Signals 581,402 6.04% 69.27%
Street Lighting 508,932 5.28% 74.56%
Grading Complete N 500,000 5.19% 79.75%
Concrete Curb and Gutter 400,972 4.16% 83.91%
Concrete Sidewalk 356,352 3.70% 87.61%
Tie-back Walls 218,480 2.27% 89.88%
Temporary Erosion Control 203,544 2.11% 91.99%
Concrete Valley Gutter 100,947 1.05% - 93.04%
Concrete Barriers 97,000 1.01% 94.05%
Class A Concrete 91,344 0.95% 95.00%
ATMs 86,527 0.90% 95.90%
Concrete Median 84,231 0.87% 96.77%
Field Engineering Office 73,914 0.77% 97.54%
Pavement Marking 54,670 0.57% 98.10%
Landscaping 53,913 0.56% 98.66%
Guardrail and attenuators 42,434 0.44% 99.10%
Signing 33,719 0.35% 99.46%
Permanent Erosion Control 18,853 0.20% 99.65%
Right of Way Markers 15,123 0.16% 99.81%
Barrier Fence (orange) 11,050 0.11% 99.92%
Barricades 5,225 0.05% 99.98%
Found Backfill Material 2,237 0.02% 100.00%
Subtotal| $ 9,631,655 100.00%

Engineering and Inspection @ 5.00% $ 481,583

Construction Contingency @ 4.00% $ 385,266

Total Fuel Adjustment $ 236,526

Total Liquid AC Adjustment $ 455,255

Utilities $ 24,100

TOTAL| $ 11,214,385 | Comp Mark-up: 9%

Traffic Contro!

Pavement

Drainage

Traffic Signals

Street Lighting

Grading Complete
Concrete Curb and Gutter
Concrete Sidewalk
Tie-back Walls
Temporary Erosion Control
Concrete Valley Gutter
Concrete Barriers

Class A Concrete

ATMs

Concrete Median

Field Engineering Office
Pavement Marking
Landscaping

Guardrat! and attenuators
Signing

Permanent Erosion Control
Right of Way Markers
Barrier Fence (orange)

Barricades

Found Backfill Material

0 500,000

Costs in graph are not marked-up.

1,000,000

1,600,000

2,000,000

2,500,000
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FUNCTION ANALYSIS

A function analysis was performed to (1) understand the project purpose and need, (2) define the
requirements for each project element, (3) ensure a complete and thorough understanding by the VE
team of the basic function(s) needed to attain the given project purpose and need, (4) identify other
public goals, and (5) identify secondary functions that should be addressed by the VE team. The
Random Function Analysis worksheet completed by the team for the project in its entirety and the
various elements follow.
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RANDOM FUNCTION ANALYSIS /A

PROJECT: SR 25 CO/ WEST BAY STREET IMPROVEMENTS FROM
I-516 TO THE BAY STREET VIADUCT
NHS00-0002-00(923) Chatham County

SHEET NO.: 1 of 2

FUNCTION
DESCRIPTION VERB NOUN KIND
PROJECT Enhance Vehicle Safety HO
Enhance Pedestrian HO
Safety
Separate Pedestrians B
from Travel
Way
Increase Space Between B
Vehicles
Separate Opposing B
Vehicles
Improve Traffic HO
Operations
Save Trees G
Drainage Collect Storm Water B
Convey Storm Water B
Enhance Safety B
Traffic Control $$$ Facilitate Construction S
Pavement $$ Support Vehicles B
Smooth Ride B
Walls Create Space S
Right-of-Way Acquisition $$$ Create Space B
Traffic Signals Assign Right-of-Way B
Street Lighting Iluminate Space B
Enhance Safety B
Grading Clear Area S
Establish Elevation B
Curb and Gutter Define Roadway B
Direct Storm Water B
Function defined as: Action Verb Kind: B= Basic HO = Higher Order
Measurable Noun S= Secondary LO = Lower Order

RS = Required Secondary
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RANDOM FUNCTION ANALYSIS /A

PROJECT: SR 25 CO/ WEST BAY STREET IMPROVEMENTS FROM SHEET NO.: 2 of 2
I-516 TO THE BAY STREET VIADUCT
NHS00-0002-00(923) Chatham County
FUNCTION
DESCRIPTION VERB NOUN KIND
Sidewalk Facilitate Pedestrian B
Movement

Direct Pedestrians B

Support Pedestrians B

Temporary Erosion Control Protect Environment S

During
Construction

Prevent Erosion S

Permanent Erosion Control Prevent Erosion S
Protect Environment RS

Concrete Valley Gutter Collect Storm Water B
Convey Storm Water B
Function defined as: Action Verb Kind: B= Basic HO = Higher Order
Measurable Noun S= Seeondary LO = Lower Order
RS = Required Secondary
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CREATIVE IDEA LISTING AND EVALUATION OF IDEAS

During the Creative/Speculation Phase, numerous ideas were generated for the project using
conventional brainstorming techniques. These ideas were recorded and are shown with their
corresponding ranking on the attached Creative Idea Listing Worksheets. For the convenience of
tracking an idea through the VA process, the ideas were grouped into the following project elements and
numbered according to the order in which they were conceived. The following letter prefixes were used
to identify the project elements.

PROJECT ELEMENT PREFIX
General G
Right-of-Way ROW
Pavement P
Drainage

Sidewalk S

Curb and Gutter CG
Walls W

Signals S1

The ideas were ranked on a qualitative scale of 1 to 5 on how well the VE team believed the idea met the
project purpose and need criteria. To assist the team in evaluating the creative ideas, the advantages and
disadvantages of each new idea compared to the existing design solution were discussed based on the
owner’s value objectives for the project, which are the following:

Saves costs

Maintains safety

Reduces environmental impacts
Helps drainage

Enhances traffic operations

After discussing each idea, the team evaluated the ideas by consensus. This produced 14 ideas rated 4
or 5 or design suggestions to research and develop into formal VE alternatives to be included in the
Study Results section of the report. Highly rated ideas that were not developed further may have been
combined with another related idea or discarded as a result of additional research indicating the concept
as not being cost effective or technically feasible. The reader is encouraged to review the Creative Idea
Listing and Evaluation worksheet since it may suggest additional ideas that can be applied to the design.
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CREATIVE IDEA LISTING ‘l

PROJECT: SR 25 CO/WEST BAY STREET IMPROVEMENTS FROM SHEET NO.: 1 of 2
1-516 TO THE BAY STREET VIADUCT
NHS00-0002-00(923) Chatham County
NO. IDEA DESCRIPTION RATING
GENERAL
G-1 Terminate construction I-516 westbound on ramp 4
G-2 Add fences to restrict pedestrian crossings
G-3 Add pedestrian cross walks at unsignalized intersections with signs for stopping at DS
pedestrian cross walks
G-4 Shift alignment to the south between I-516 ramp overpass to Brittany Street 1
RIGHT-OF-WAY
ROW-1 | Narrow the shoulder where right-of-way is impacted
ROW-2 Start narrowing the median west of Ferrill Street
ROW-3 Narrow the median between Fell and West Streets
PAVEMENT
P-1 Use 11-ft-wide lanes in lieu of 12-ft-wide through lanes 4
P-2 Shorten turn lanes
DRAINAGE
D-1 Use HDPE pipe in lieu of reinforced concrete pipe for all pipe not under the pavement 5
D-2 Use HDPE pipe in lieu of reinforced concrete pipe for all pipe under the pavement at 5
side roads
D-3 Move 30-in-diameter storm drain line next to the new retaining wall under the I-516 DS
bridge to under the roadway
SIDEWALKS
S-1 Use all 6-ft-wide sidewalks in lieu of some 8-ft-wide sidewalks 5
S-2 Use all 5-ft-wide sidewalks in lieu of 8-ft-wide and 6-ft-wide sidewalks 3
S-3 Use asphalt concrete in lieu of cast-in-place concrete for sidewalks 2

Rating: 1—2 = Not to be developed  3—4 = Varying degrees of development potential 5 = Most likely to be developed

DS = Design suggestion ABD = Already being done
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CREATIVE IDEA LISTING é]

PROJECT: SR 25 CO/ WEST BAY STREET IMPROVEMENTS FROM SHEET NO.: 2 of 2

I-516 TO THE BAY STREET VIADUCT
NHS00-0002-00(923) Chatham County

NO. IDEA DESCRIPTION RATING
CURB AND GUTTER
CG-1 Use 24-in-wide curb and gutter section in lieu of a 30-in-wide curb and gutter section
CG-2 Delete curb and gutter and sidewalks at cross streets
SIGNALS
SI-1 Reuse existing signals 1
Rating: 1—2 = Not to be developed  3—4 = Varying degrees of development potential 5 = Most likely to be developed

DS = Design suggestion ABD = Already being done
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