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EXECUTIVE SUMMARY

INTRODUCTION

This value engineering (VE) study report summarizes the events and results of the VE study
conducted by Lewis & Zimmerman Associates, Inc. (LZA) for the Georgia Department of
Transportation (GDOT). The subject of the study was the Widening and Reconstruction of SR 53
from SR 211/Tanner’s Mill Road to I-85, STP00-0065-03(055), P.I. No. 132860, being designed for
GDOT by Heath & Lineback Engineers, Incorporated. The study was performed May 11-14, 2010 in
the GDOT Central Office, Atlanta, GA using the draft concept documents as the basis of the study.

Comprising the VE team were a highway design engineer, a bridge/structural engineer, a cost/
construction specialist and a Certified Value Specialist team leader from LZA. The team used the
following six-phase VE Job Plan to guide its deliberations.

e Information Gathering Phase
e Function Identification and Analysis Phase
e Creative Idea Generation Phase
¢ Evaluation/Judgment Phase
e Alternative Development Phase
e Presentation of Results Phase
PROJECT DESCRIPTION

This project is being developed to increase the connectivity to I-85 from Gainesville and 1-985,
reduce congestion, and reduce accidents in this section of SR 53. The project starts at SR
211/Tanner’s Mill Road and ends at the intersection of the southbound ramps to and from I-85 with
SR 53, a distance of approximately 5.5 miles. The existing two-lane road is to be reconstructed and
widened to a four-lane divided highway with improved horizontal and vertical geometry. A portion
of the improved roadway will be on a new alignment starting at Atlanta Roadway, approximate
Station 110+00 and continuing east to approximate Station 192+00, a distance of about 1.55 miles.

At the beginning of the project, existing SR 53 is a four-lane divided highway with a 20-ft.-wide
raised grass median. SR 53 will be widened to a four-lane divided highway with a typical section
consisting of two 12-ft.-wide travel lanes in each direction, a 32-ft.-wide depressed median, and 10-
ft.-wide rural shoulders with 6.5 ft. of paving. This section continues through the new alignment and
then back on the existing alignment until about 1,200 ft. west of the Ednaville Road intersection. At
this point the road transition to an urban typical section with two 12-ft.-wide travel lanes in each
direction, a 20-ft.-wide raised concrete median with 30-in.-wide concrete curb and gutter, and a 12-
ft.-wide outside shoulder with 30-in.-wide concrete curb and gutter section, and a 5-ft.-wide concrete
stdewalk set back 2 ft. from the back of the curb on each side of the road.

As part of the project, Chardonnay Trace will be relocated to intersect with SR 53 opposite where
Oak Drive intersects SR 53 and a traffic signal will be added. Another signal will be added at the



intersection of SR 3 and Ednaville Road. Where the realigned SR 53 intersects New Liberty Church
Road, New Liberty Church Road will be improved to allow the grades to match.

Also included in the project is an approximately 900-ft.-long concrete retaining wall to protect a
longitudinal stream along the left side of the expanded roadway near the beginning of the project.
Additionally, one concrete box culvert will be extended and three new concrete box culverts will be
constructed along the new alignment of SR 53. The vertical alignment of the existing roadway will
be modified where necessary to maintain a maximum 5% grade.

The estimated total project cost is $70 million, including $34.4 million for construction, $2.5 million
for utilities, and $30.1 million for right-of-way acquisitions.

CONCERNS AND OBJECTIVES

Since this project is in the draft conceptual stage, the Project Concept Report has not yet been
approved. The environmental document also has not been completed. The current cost estimate
shows that the right-of-way acquisition requirements dominate this project. GDOT desires to develop
a project that meets its purpose and need in a cost-effective manner. To assist with this goal, GDOT
convened this VE study. The objective of the study was to identify opportunities to modify the
current concept and reduce its cost without negatively impacting need and purpose. Thus the VE
team was tasked with generating specific changes to the current design and discussing how the
project will benefit from their implementation.

RESULTS OF THE STUDY

The VE team generated 15 alternatives that will maintain the functionality of the project while
reducing the costs of construction and right-of-way. Most of the alternatives seek to reduce the right-
of-way acquisition requirements and limit the number of relocations. All of the alternatives,
identified with an alternative number (Alt. No.) for tracking purposes, 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 or mutually exclusive so that the total potential cost
savings is dependent upon the combination of alternatives selected for implementation. The
following highlights those alternatives with the greatest potential to add value to the project.

The key issue in this project is the right-of-way which includes 13 residential and 8 commercial
acquisitions. Thus the VE team focused on reducing the right-of-way impacts. Three alternatives
maximize how this can be accomplished: Alt. Nos. ROW-1, ROW-8 and ROW-11. In each
alternative, the typical section is made narrower by converting from a 32-ft.-wide depressed median
to a raised 20-ft.-wide grassed median, which will match the existing typical section that the new
project ties into at the beginning of the project and the median used at the end of the project.

In addition to narrowing the median, Alt. Nos. ROW-1 and ROW-8 employ an urban typical section
with curb and gutter on the outside and the alignments are shifted slightly. The purpose of making
these adjustments is to reduce the width of the required right-of-way and shift it so that fewer
acquisitions are required without impacting the historical property at the Ednaville Road intersection.
The net effect of these changes is a reduction of nine acquisitions and over $5 million in cost
avoidance, part of which is due to a significant reduction in earthwork.



If it is necessary to reduce the speed limit from 55 mph to 45 mph in order to implement the 20-ft.-
raised median, it should be a benefit because it will reduce the potential for accidents. The current
design speed limit in these areas is 55 miles per hour (mph). However, the speed limit leading up to
this section at the beginning of the project is 45 mph and the speed limit in the part of the project
where there is an urban typical section, i.e., curb and gutter on both sides of each travelway, is also
45 mph. Part of the roadway affected by the change passes between the Atlanta Roadway and another
race track, which will probably require a slowing of the traffic anyway. Thus

There is also the potential to eliminate the retaining wall by shifting the alignment at the beginning of
the project to the right, away from the longitudinal stream as shown in Alt. No. RW-3. This
alternative can be combined with Alt. No. ROW-11.

Judicious implementation of the VE alternatives presented could avoid approximately $7 million in
project costs.



é] SUMMARY OF POTENTIAL COST SAVINGS

STP00-0065-03(055); P.I. No. 132860

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM SR 211/TANNERS MILL ROAD TO I-85

PRESENT WORTH OF COST SAVINGS

project to New Liberty Church Road

ALT. ORIGINAL ALTERNATIVE - INITIAL COST RECURRING TOTAL PW
NO. DESCRIPTION COST COST SAVINGS COST SAVINGS  LCC SAVINGS
RIGHT-OF-WAY
Narrow the typical section from a 32-ft.-wide depressed median
ROW-1 |to a 20-ft.-wide raised median and shift the alignment to the left | $3,045,000 $449,000 $2,596,000 $2,596,000
from approximate Station 224+00 to Ednaville Road ‘
ROW-2 Move th(? alignment to the .left at th.e Nevﬁv L1b§rty Church Road $1.181,000 $0 $1,181,000 $1,181,000
intersection up to the new intersection with existing SR 53
Realign Chardonnay Trace so that it intersects SR 53 about
ROW-3 1,100 ft. north of the iptersection with the I-85 southbound $593,000 $0 $593,000 $593,000
ROW-6 |Reduce the width of the typical section for Chardonnay Trace $333,000 $0 $333,000 $333,000
Move the alignment to the left at New Liberty Church Road and
at the Old SR 53 tie-in to reduce displacements (Station 156+30
- 0,00 2,270,000
ROW-8 to Station 222+30) and use a 20-ft.-wide median with urban $3,030,000 $760,000 $2,270,000 $2,270,
shoulders (curb and gutter) throughout this section of roadway
ROW-9 Reduc-e the extent of improvements at New Cut Road and $468.000 $0 $468,000 $468.000
Ednaville Road
Narrow the typical section using a 20-ft.-wide raised median in
ROW-11 |lieu of a 32-ft.-wide depressed median from the beginning of the |  $847,000 $262,000 $585,000 $585,000




‘I SUMMARY OF POTENTIAL COST SAVINGS

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM SR 211/TANNERS MILL ROAD TO 1-85
STP00-0065-03(055); P.I. No. 132860

PRESENT WORTH OF COST SAVINGS

concrete retaining wall

ALT. ORIGINAL ALTERNATIVE  INITIAL COST RECURRING TOTAL PW
NO. DESCRIPTION COST COST SAVINGS COST SAVINGS  LCC SAVINGS
EARTHWORK
B-1 Raise the roadway profile from Station 111+75+/- to Station $769.000 $90,000 $679.000 $679.000
157+00+/-
Rais ) o : 3 .
B2 aise the roadway profile from Station 63+00+/- to Station $266,000 $0 $266.,000 $266.000
78+50+/-
RETAINING WALL -
Use an urban typical section from the beginning of the project to
RW-1 Station 65+00 to reduce the extent of the retaining wall $532,000 §296,000 $236,000 $236,000
RW-2 Use a me.chamcally stabilized t.zn.lbankment retaining wall in lieu $532,000 $390,000 $142,000 $142,000
of a cast-in-place concrete retaining wall -
RW-3 Move the alignment of the roadway to the right to eliminate the $532.000 $21,000 $511,000 $511,000




‘] SUMMARY OF POTENTIAL COST SAVINGS

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM SR 211/TANNERS MILL ROAD TO I-85

current sidewalk and maintain a 12-ft.-wide shpu}der

STP00-0065-03(055); P.I. No. 132860 PRESENT WORTH OF COST SAVINGS
ALT. ORIGINAL ALTERNATIVE INITIAL COST RECURRING TOTAL PW
NO. DESCRIPTION COST ‘ COST SAVINGS COST SAVINGS  LCC SAVINGS
PAVEMENT
—ft.-wide pe 3 5 in li S-ft.-wi
P2 Use 4-ft.-wide paved shoulders in lieu of 6.5-ft.-wide paved $1,174.000 $724.000 $450.000 $450,000
shoulders »
MEDIAN
M-1  |Use a grassed raised median in lieq of a concrete raised median $337,000 $3,000 $334,000 $334,000
SIDEWALKS
.1 Delete sidewalks from Chardonnay Trace north to the end of the $136,000 $0 $136.000 $136.000




STUDY RESULTS

GENERAL

The results of this value engineering study conducted on the Widening and Reconstruction of SR 53
from SR 211/Tanner’s Mill Road to I-85, STP00-0065-03(065), P.I. No. 132860, portray the benefits
that can be realized by GDOT, the owner, Hall and Jackson Counties, the users and Heath &
Lineback Engineers, Inc., 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. For each alternative developed the following
information is provided:

e A summary of the original design;

e A description of the proposed change to the project;

o Sketches and design calculations, if appropriate;

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

e A descriptive evaluation of the advantages and disadvantages of selecting the alternative; and

e 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% was used to generate an all-inclusive cost for the construction items
being compared and a composite markup of 148% was used to generate an all-inclusive right-of-way
cost, as described in the Value Analysis and Conclusions section of the report.

Each alternative or design suggestion developed is identified with an alternative number (Alt. No.)
track it through the value analysis process and thus facilitating 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:



PROJECT ELEMENT PREFIX
Right-of-Way ROW
Pavement P
Earthwork E
Retaining Wall RW
Median M
Sidewalks S

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 this section. The complete documentation of the developed alternatives and
design suggestions follow each of the Summary of Potential Cost Savings tables.

KEY ISSUES

This project is being developed to improve mobility along the SR 53 corridor and improve access to
Jackson County and the heavily travelled I-85 corridor. The project will reduce accident potential by
improving existing substandard horizontal and vertical roadway geometry, side street intersections,
and driveway accesses that cause frequent stops in traffic flow along the existing two-lane roadway.
Since this project is in the draft conceptual stage, the Project Concept Report has not yet been
approved. The environmental document also has not been completed and the current cost estimate
shows that the right-of-way acquisition costs dominate this project.

STUDY OBJECTIVES

To assist GDOT in achieving 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 15 alternatives for consideration by the owner and designer. These alternatives
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 add value to the project are highlighted below.

As noted above, the most significant cost driver in this project is the right-of-way which includes 13
residential and 8 commercial acquisitions. Thus the VE team focused on reducing the right-of-way
impacts. Three alternatives maximize how this can be accomplished: Alt. Nos. ROW-1, ROW-8 and
ROW-11. In each alternative, the typical section is made narrower by converting from a 32-ft.-wide
depressed median to a raised 20-ft.-wide grassed median, which will match the existing typical
section that the new project ties into at the beginning of the project and the median used at the end of
the project.



In addition to narrowing the median, Alt. Nos. ROW-1 and ROW-8 employ an urban typical section
with curb and gutter on the outside is also employed and the alignments are shifted slightly. The
purpose of making these adjustments is to reduce the width of the required right-of-way and move it
so that fewer acquisitions are required without impacting the historical property at the Ednaville
Road intersection. The net effect of these changes is a reduction of 9 acquisitions and over $5 million
in cost savings, part of which is due to a significant reduction in earthwork.

If it 1s necessary to reduce the speed limit in this part of the roadway from 55 mph to 45 mph in order
to implement the 20-ft.-raised median, it should be a benefit because it will reduce the potential for
accidents. The current design speed limit in these areas is 55 miles per hour (mph). However, the
speed limit leading up to this section at the beginning of the project is 45 mph and the speed limit in
the part of the project where there is an urban typical section, i.e., curb and gutter on both sides of
each travelway, is also 45 mph. Part of the roadway affected by the change passes between the
Atlanta Roadway and another race track, which will probably require a slowing of the traffic
anyway.

There is also the potential to eliminate the retaining wall by shifting the alignment at the beginning
of the project to the right, away from the longitudinal stream as shown in Alt. No. RW-3. This
alternative can be combined with Alt. No. ROW-11.

Judicious implementation of the VE alternatives presented could avoid approximately $7 million in
project 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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4] SUMMARY OF POTENTIAL COST SAVINGS

STP00-0065-03(055); P.1. No. 132860

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM SR 211/TANNERS MILL ROAD TO I-85
PRESENT WORTH OF COST SAVINGS

" ORIGINAL

RECURRING

project to New Liberty Church Road

ALT. ALTERNATIVE  INITIAL COST TOTAL PW
NO. DESCRIPTION COST - COST SAVINGS COST SAVINGS  LCC SAVINGS
RIGHT-OF-WAY ‘ | |
Narrow the typical section from a 32-ft.-wide depressed median
ROW-1 |to a 20-ft.-wide raised median and shift the alignment to the left | $3,045,000 $449,000 $2,596,000 $2,596,000
from approximate Station 224+00 to Ednaville Road
S l . l ¥ 3 .
ROW-2 Movc, t 1(? a 1gnmept to the .left at th.e Nev.v le?“}’ Chqrch Road $1.181,000 50 $1.181,000 $1.181.000
~|intersection up to the new intersection with existing SR 53
Realign Chardonnay Trace so that it intersects SR 53 about ; .
ROW-3 1,100 ft. north of the intersection with the 1-85 sQu}hbouxld $593,000 $0 $593,000 - $5?3OOO
ROW-6 |Reduce the width of the typical section for Chardonnay Trace $333,000 $0 $333,000 $333,000
Move the alignment to the left at New Liberty Church Road and
at the Old SR 53 tie-in to reduce displacements (Station 156+30 |
- 3 \ (
ROW-5 to Station 222+30) and use a 20-ft.-wide median with urban $3,030,000 $760,000 $2,270,000 $2,270,000
shoulders (curb and gutter) throughout this section of roadway -
ROW-9 l}educg the extent of improvements at New Cut Road and $468.000 $0 $468.,000 $468.000
_|Ednaville Road ;
Narrow the typical section using a 20-ft.-wide raised median in
ROW-11 |lieu of a 32-ft.-wide depressed median from the beginning of the |  $847,000 $262,000 $585,000 $585,000




VALUE ENGINEERING ALTERNATIVE ‘]

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.:

SR 211/TANNERS MILL ROAD TO 1I-85
STPO0-0065-03(055); PI No.132860 ROW-1
Hall and Jackson Counties, GA

DESCRIPTION: NARROW THE MEDIAN FROM A 32-FT.-WIDE DEPRESSED SHEETNO.: 1 of 9
MEDIAN TO A 20-FT.-WIDE RAISED GRASS MEDIAN AND

SHIFT THE ALIGNMENT TO THE LEFT FROM STATION

225+00 TO STATION 260-+00

ORIGINAL DESIGN: (sketch attached)

The current conceptional design uses a 32-ft.-wide depressed grassed median with rural shoulders for most of
the length of the project.

ALTERNATIVE: (sketch attached)

Use a 20-ft.- wide urban raised median in lieu of the 32-ft.-wide depressed median and use 12-ft.-wide urban
shoulders with curb and gutter from Sta. 225+00 to Sta. 260+00. Also shift the alignment to the left from Sta.
225400 to Sta. 283+00 to avoid displacements.

ADVANTAGES: DISADVANTAGES:

» Reduces right-of-way width and impacts ¢ Increases longitudinal drainage requirements
e Reduces right-of-way requirements
» Reduces unclassified excavation requirements

DISCUSSION:

Narrowing the typical section will avoid a large amount of right-of-way acquisition at the expense of some
additional construction requirements for curb and gutter and longitudinal drainage. The alternate design for this
section of project will avoid right-of-way because most of it is in a cut section and this reduces the cut and the
width of the construction. To accomplish this, the 45 mile per hour section of roadway would have to be
extended 3,000 ft. The horizontal alignment would also be shifted 25 ft. and 35 ft. to the left to avoid five
current displacements.

The parcels/residents saved were checked for driveway profiles that were deemed feasible (they varied from
10% to 14% grades). A retaining wall is required from Station 283-+00 to Station 286+00 RT to save parking
for the Wendell Butler property.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS | LIFE-CYCLE COST
ORIGINAL DESIGN $ 3,045,000 — $ 3,045,000
ALTERNATIVE $ 449,000 — $ 449,000

SAVINGS (Original minus Alternative) $ 2,596,000 —_ $ 2,596,000
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CALCULATIONS [l

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.:
SR 211/TANNERS MILL ROAD TO I-85
STPO0-0065-03(055); PI No.132860 ROW-1

Hall and Jackson Counties, GA

SHEETNO.: 7 of 9

Original Costs saved:

Unclass. Excavation saved = 27,000CY by using curb & gutter to remove rural ditches

Total Improvements Saved: $597,000 (Improvements from Jackson County Tax Assessors on-line)
Medina services Inc = $130,000 improvements saved

Samuel J. Parks = $50,000 improvements

Bobby Dean Thrash 2 = $300,000 improvements saved

Clyde Butler = $46,000 improvement saved

Frances Harrison = $71,000 improvement saved

Total Commercial L.and saved: 36,950sf

Medina services Inc = land saved commercial (60’ x 170°) = 10,200 sf
Bobby Dean Thrash 2 = 175" x 35’ = 6,125 sf commercial

Hometown Community Bank = (200” x 25°) = 5,000sf Commercial
Wendell Butler (282+00 LT) = (450° x 25°) = 11,250sf Commercial

Executive Enterprises = (175° x 25°) = 4,375sf commercial

Total Residential land saved: 71,375sf

Samuel J. Parks = (210’ x 60’) + (160’ x 30’) = 17,400sf Residential

Parks Premier Enterprises = 14,000sf Residential

Bobby Dean Thrash 1 = (325° x 25”) = 8,125sf Residential

Clyde Butler = 150’ x 65’ = 9,750 sf Residential

Carol Waters = (385 x 30’) = 11,550 sf Residential

Jessie & Stacie Henderson = (210” x 30’) + (85 x 50’) = 10,550sf Residential

Total Agricultural land saved : 84,825sf

Delk Road Partnership (land only) = (325 x 35°) = 11,375sf Agr.
Juanita Duck = (470° x 65’) = 30,550sf Agr.

Randall L. Duck = (400" x 25*) = 10,000sf Agri.

Carol Waters = (470’ x 70’) = 32,900sf Agri.

See next Cals. sheet




CALCULATIONS ‘él

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.:
SR 211/TANNERS MILL ROAD TO I-85
STPO0-0065-03(055); PI No.132860 ROW-1

Hall and Jackson Counties, GA

SHEETNO.: 8 of 9

Additional cost for Alternate design:

Additional R/W: Delk Road partnership = 28,550sf Agricultural

Additional curb & gutter Tp7 = (3,600° x 2 sides) = 7,200 If

Additional curb & gutter Tp2 = (3,600’ x 2 sides) = 7,200 If

Additional catch basins = 30 each; Additional 18” storm drain pipe = 2,600 If;
Additional 24” storm drain pipe = 1,100 If; 12 flared end sections

Gravity Retaining Walls = [400° x 4’ avg. x (((4°/2 + .67") + .67°)/2)]/27cfl/cy = 99cy
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COST WORKSHEET /A

WIDENING AND RECONSTRUCTION OF SR 53 FROM

PROJECT:

STP00-0065-03(055),; PI No. 132860

Hall and Jackson Counties, GA

SR 211/TANNERS MILL ROAD TO I-85

ALTERNATIVE NO.:

SHEET NO.:

ROW-1
9 of 9

PROJECT ITEM

ORIGINAL ESTIMATE

ALTERNATIVE ESTIMATE

ITEM units | 08 | GoST TotaL | NOF | COST TOTAL
original costs saved
Unclassified Excavation CY |27,000.00 3.18 85,860
Construction Markup % 9.0% 85,860.00 7,727
R/W saved:
Improvements saved See Cals Total 1 597,000.00 597,000
Commercial Relocation Saved Each 2 40,000.00 80,000
Residential Relocation Each 3 30,000.00 90,000
Commercial Land SF 36,950 8.00 295,600
Residential Land SF 71,375 1.25 89,219
Agricultural Land SF 84,825 0.45 38,171
R/W markup % 148% 1,189,990 1,761,185
Alternate Costs
Curb & gutter Tp 2 LF 7,200 11.40 82,080
Curb & gutter Tp 7 LF 7,200 10.75 77,400
Catch Basins Gp 1 EA 30 2,100.00 63,000
Storm Drain Pipe 18" LF 2,600 29.26 76,076
Storm Drain Pipe 24" LF 1,100 35.55 39,105
Flared End Section EA 12 500.00 6,000
Class "B" Concrete - Wall CY 99 397.72 39,374
Construction Markup % 9.0% 383,035.00 34,473
Additional R/'W SE 28,550 0.45 12,848
R/W markup 148% 12,848.00 19,015
Subtota 3,044,762 . 449,371
Markup (%) at included Included
3,044,762 449,371
TOTAL (ROUNDED 3,045,000 449,000
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VALUE ENGINEERING ALTERNATIVE 4]

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.:
SR 211/TANNERS MILL ROAD TO I-85
STPO0-0065-03(055); PI No.132860 ROW-2
Hall and Jackson Counties, GA

DESCRIPTION: MOVE THE ALIGNMENT LEFT AT NEW LIBERTY SHEET NO.: 1 of 10
CHURCH ROAD AND AT THE OLD SR 53 TIE-IN TO
REDUCE DISPLACEMENTS

ORIGINAL DESIGN: (sketch attached)

The original design requires four displacements at New Liberty Church Road and five at the Old SR 53 tie-in.

ALTERNATIVE: (sketch attached)

Shift the alignment slightly to the left to reduce the number of displacements.

ADVANTAGES: DISADVANTAGES:

e Reduces right-of-way requirements e None apparent
¢ Reduces right-of-way acquisition time

DISCUSSION:

At New Liberty Church Road, there are four displacements, two on the left side of SR 53 and two on the right
side. Shifting the road to the left will not require any additional displacements on the left, but will save one on
the right.

At the Old SR 53 tie-in, there is one displacement on the left side of SR 53 and four on the right side. Much of
the property on the left side is already GDOT right-of-way since this is where the current SR 53 is located.
Shifting the alignment to the left will save three displacements on the right side.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 1,181,000 — $ 1,181,000
ALTERNATIVE $ 0 — $ 0
SAVINGS (Original minus Alternative) $ 1,181,000 — $ 1,181,000
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CALCULATIONS ll

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.: ROW-2
SR 211/TANNERS MILL ROAD TO I-85
STP00-0065-03(055); PI No.132860
Hall and Jackson Counties, GA

SHEET NO.: 9 of 10

One total take is saved at New Liberty Church Road. Parcel SVX0156 (Jackson County parcel 122-013) can
remain with this realignment. This parcel has a value of $130,390 according to the Jackson County Assessor’s
Office.

At the Old SR 53 tie-in, 3 mobile homes are to be relocated on Parcel SVX015 (Jackson County parcel 122-
005H). With the realignment, only one of these mobile homes must be relocated. Also, 10,500 SF less right-of-
way will be purchased. Parcel SVXO016, which is a total take in the original plans, now can remain. This parcel
(Jackson County parcel 122A-001, incorrectly labeled 112A-001 in the plans) has a value of $232,664.

On the rest of the realignment, the same amount of right-of-way is needed, but some of it may be on the other
side of the highway.
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COST WORKSHEET /A

WIDENING AND RECONSTRUCTION OF SR 53 FROM

PROJECT: SR 211/TANNERS MILL ROAD TO I-85 ALTERNATIVE NG
STPO0-0065-03(055); PI No. 132860 ROW-2
Hall and Jackson Counties, GA SHEET NO.: 10 of 10
PROJECT ITEM ORIGINAL ESTIMATE ALTERNATIVE ESTIMATE
ITEM UNITS TJ(ID\H'I(')SF CU?\ISI;IE/ TOTAL l\LlJ(l)\IITOSF CUCI)\ISITT/ TOTAL
Mobile Home Relocation EA 2 10,000.00 20,000
Parcel SVX0156 EA 1.00 130,390.00 130,390
Parcel SVX016 EA 1 232,664.00 232,664
Parcel SVXO015 SF 10,500 1.25 13,125
Residential Relocation EA 2 40,000.00 80,000
Subtotal| 476,179
Markup (%) at 148.0%] 704,745
TOTA 1,180,924
TOTAL (ROUNDED)| 1,181,000f
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VALUE ENGINEERING ALTERNATIVE 4]

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.:
SR 211/TANNERS MILL ROAD TO I-85
STPO0-0065-03(055); PI No.132860 ROW-3
Hall and Jackson Counties, GA

DESCRIPTION: REALIGN CHARDONNAY TRACE FROM OPPOSITE OAK SHEETNO.:1 of 6
DRIVE TO 1,000 FT. WEST OF THE SR 53/1-85 RAMPS
INTERSECTION

ORIGINAL DESIGN: (sketch attached)

The original design includes constructing 1,400 feet of road from existing Chardonnay Trace to the intersection
of SR 53 and Oak Drive, and acquiring and demolishing the RPM Truck Trailer Services property. Besides
acquiring property from Mr. Braselton, a very small right-of-way from the adjoining shopping center will also
be acquired. A traffic light will also be installed at the SR 53/Oak Drive and relocated Chardonnay Trace

intersection,
ALTERNATIVE: (sketch attached)

Construct approximately 900 feet of road from existing Chardonnay Trace to the intersection of SR 53 and the
entrance to the proposed shopping center about 1,100 feet west of the intersection of SR 53 and the I-85 ramps.
Install a traffic signal. Modify the proposed shopping center intersection to align properly with this alternate
route. Make the existing Chardonnay Trace a right-in/right-out. Provide an entrance to this road from the Pilot
Truck stop. Design the radius of curvature of this alternate alignment at 160 ft. with a 4% superelevation. Install
a 25 mph speed sign limit. Acquire all of the rights-of-way from one property owner, Mr. Braselton. Install a
stop sign at the intersection of Qak Drive and SR 53.

ADVANTAGES: DISADVANTAGES:

e Reduces labor and material requirements e  Sharper radius of curvature on Chardonnay Trace
¢ Reduces cost and construction time e 25 mph speed limit required on Chardonnay Trace
¢ Reduces drainage infrastructure due to the ¢ No common intersection with Oak Drive

reduction in pavement and storm water
e Little disruption to the existing businesses
¢ Only one property owner to deal with
e FEasier access to go east on SR 53 for the
users of the Pilot Truck stop

DISCUSSION:

Per exhibit 3-15, page 147 of 2004 AASHTO guide on Geometric Design of Highways and Streets, for a curve
with a 160 ft. radius, vehicles cannot go more than 25 miles per hour. Therefore, two such signs as shown on the
alternate sketch will be required to avoid potential accidents. Since this roadway is short in length, such a speed
limit will actually be advantageous.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 593,000 — $ 593,000
ALTERNATIVE $ 0 — $ 0
SAVINGS (Original minus Alternative) $ 593,000 — $ 593,000
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CALCULATIONS ll

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.:
SR 211/TANNERS MILL ROAD TO I-85
STP00-0065-03(055); PI No.132860 ROW-3

Hall and Jackson Counties, GA

SHEET NO.: S5of 6

Chardonnay Trace Section Full Depth Pavement Unit Cost ($/SY):

12.5mm: 165#/SY x Ton/2,000# x $85/Ton = $7.01/SY
19.0mm: 220#/SY x Ton/2,000# x $85/Ton = $9.35/SY
25.0mm: 220#/SY x Ton/2,000# x $85/Ton = $9.35/SY

10” GAB: 0.83ft x 147#/CF x Ton/2,000# x 9SF/SY x $14.97/Ton = $8.22/SY
Total Pavement Unit Cost = $33.93/SY

As designed roadway length — 1,400°; Alternate design of roadway length — 900’; Roadway width — 38’
Roadway area saved: (1,400° —-900’) x 38°/9 = 2,111 sy.
Fuel cost adjustment is about $12/sy.

As designed Rights-of-way area to be acquired:
Roadway area — 900’ x100°/43,560 = 2.066 acres (another 500’ of roadway falls within property to be acquired)
Acquired property — 3.43 acres (from the property records the value of this property is $196,479)

Rights-of-way area to be acquired under alternate design:
Roadway area — 900°x100°/43,560 = 2.066 acres

Raised concrete island will be constructed under either design; hence the net effect will be zero
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COST WORKSHEET /A

WIDENING AND RECONSTRUCTION OF SR 53 FROM

PROJECT SR 211/TANNERS MILL ROAD TO I-85 ALTERNATIVE NO-
STP00-0065-03(055); PI No. 132860 ROW-3
Hall and Jackson Counties, GA SHEET NO.: 6 of 6
PROJECT ITEM ORIGINAL ESTIMATE ALTERNATIVE ESTIMATE
ITEM units | NO-OF | GOS8 TOTAL '\L'J%%F cosy TOTAL
A.C. Pavment sy | 2111 33.93 71,626
Fuel Surcharge SY 2,111 12.00 25,332
Subtotal 96,958
Construction Mark-up: 9% 8,726
Total 105,684
Rights of Way LS 196,479
R/W Mark-up: 148% 290,789
Total 487,268

Subtotal 592,952

Markup (%) at 0%
TOTAL 592,952
TOTAL (ROUNDED) 593,000
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VALUE ENGINEERING ALTERNATIVE ‘]

WIDENING AND RECONSTRUCTION OF SR 53 FROM
SR 211/TANNERS MILL ROAD TO I-85
STP00-0065-03(055),; PI No.132860

Hall and Jackson Counties, GA

PROJECT.: ALTERNATIVE NO.:

ROW-6

DESCRIPTION: ELIMINATE CENTER LANE ON CHARDONNAY TRACE SHEET NO.: 1 of 4

ORIGINAL DESIGN: (sketch attached)

The original design includes constructing one 14-feet center lane flanked on both sides by 12-ft.-wide lanes, 30-
in-wide curb and gutter and 5-ft.-wide sidewalks.

ALTERNATIVE: (sketch attached)

Eliminate the center lane and construct two 12-ft.-wide lanes, 30-in.-wide curb and gutter and 5-ft.-wide
sidewalks.

ADVANTAGES: DISADVANTAGES:

¢ Reduces cost and construction time .
e Reduces drainage infrastructure due to the

reduction in pavement and storm water
e Reduces disruption to existing businesses

None apparent

DISCUSSION:

Since the gutter width is two feet wide, the effective travel width in each direction per the alternate design will
be 14 feet. So even after eliminating the center lane, the effective travel width is 28 ft. for the entire roadway
which is sufficient when considering that the maximum traffic for the design year 2033 is only 1,075 vehicles
per day (vpd). Also there are currently no driveways attaching to the road which would require left turns from
and to this extra lane. It should be noted that the current traffic on the two-lane SR53 at this intersection is 9,525
vpd.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 333,000 — $ 333,000
ALTERNATIVE 0 — $ 0
SAVINGS (Original minus Alternative) 333,000 —_— $ 333,000
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CALCULATIONS [1

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.:
SR 211/TANNERS MILL ROAD TO I-85
STP00-0065-03(055); PI No.132860 ROW-6

Hall and Jackson Counties, GA

SHEET NO.: 3 of 4

Chardonnay Trace Section Full Depth Pavement Unit Cost ($/SY):

12.5mm: 165#/SY x Ton/2,000# x $85/Ton = $7.01/SY
19.0mm: 220#/SY x Ton/2,000# x $85/Ton = $9.35/SY
25.0mm: 220#/SY x Ton/2,000# x $85/Ton = $9.35/SY

10” GAB: 0.83ft x 147#/CF x Ton/2.000# x 9SE/SY x $14.97/Ton = $8.22/SY
Total Pavement Unit Cost = $33.93/SY

Roadway length — 1,400°; Center lane width — 14’
Roadway area saved: 1,400° x 14°/9 =2,178 sy.
Fuel adjustment is about $12/sy

As designed Rights-of-way area to be acquired:
Roadway area — 900°x100” = 90,000 sf (another 500° of roadway falls within property to be acquired)

Rights-of-way area to be acquired under alternate design:
Roadway area — 900°x86° = 77,400 sf

Net Rights-of-way area saved: 90,000 — 77,4000 = 12,600 square feet of property
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COST WORKSHEET /A

WIDENING AND RECONSTRUCTION OF SR 53 FROM

PROFECT SR 211/TANNERS MILL ROAD TO 185 A-TERNATIVENO-
STPO0-0065-03(055); PI No. 132860 ROW-6
Hall and Jackson Counties, GA SHEET NO.: 4 of 4
PROJECT ITEM ORIGINAL ESTIMATE ALTERNATIVE ESTIMATE
ITEM units | N9 OF | COST TotaL | Unor | G98T TOTAL
A.C. Pavment SY 2,178 33.93 73,900
Fuel surcharge SY 2,178 12.00 26,136
Subtotal 100,036
Construction Mark-up: 9% 9,003
Total 82,903
Rights of Way SF 12,600 8.00 100,800
R/W Mark-up: 148% 149,184
Total 249,984
Subtotal | 332,887|
Markup (%) at 0%] '
TOTAL| 332,887|
TOTAL (ROUNDED); 333,000 |
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VALUE ENGINEERING ALTERNATIVE ‘]

PROJECT:

DESCRIPTION: MOVE THE ALIGNMENT TO THE LEFT AT NEW LIBERTY

WIDENING AND RECONSTRUCTION OF SR 53 FROM
SR 211/TANNERS MILL ROAD TO I-85
STP0O0-0065-03(055),; PI No.132860

Hall and Jackson Counties, GA

ALTERNATIVE NO.:

ROW-8

SHEET NO.: 1of 12
CHURCH ROAD AND AT THE OLD SR 53 TIE-IN AND USE A

20-FT.-WIDE MEDIAN WITH URBAN SHOULDERS (CURB

AND GUTTER) THROUGHOUT THIS SECTION OF

ROADWAY TO REDUCE DISPLACEMENTS (STATION

156+30 TO STATION 222+30)

ORIGINAL DESIGN: (sketch attached)

The original design requires four displacements at New Liberty Church Road and five displacements at the Old
SR 53 tie-in.

ALTERNATIVE: (sketch attached)

Shift the alignment slightly to the left and use a 20-ft.-raised grass median urban typical section from Station
156+30 to Station 222+30 in order to reduce the number of right-of-way displacements.

ADVANTAGES:

DISADVANTAGES:

e Reduces the number of right-of-way ¢ Adds to construction labor and material

acquisitions

requirements

¢ Reduces right-of-way acquisition time

DISCUSSION:

At New Liberty Church Road, there are four displacements, two on the left side of SR 53 and two on the right
side. Shifting the road to the left will not require any additional displacements on the left, but will save one
displacement on the right side. At the Old SR 53 tie-in, there is one displacement on the left side of SR 53 and
four displacements on the right side. Much of the property on the left side is already GDOT right-of-way since
that is where the current SR 53 is located. Shifting the alignment to the left will save three displacements on the

south.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 3,030,000 — $ 3,030,000
ALTERNATIVE 760,000 — $ 760,000
SAVINGS (Original minus Alternative) 2,270,000 —_ $ 2,270,000
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CALCULATIONS l]

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.:

SR 211/TANNERS MILL ROAD TO I-85
STPO0-0065-03(055); PI No.132860 ROW-8
Hall and Jackson Counties, GA

SHEET NO.: 11 of 12

One total take is saved at New Liberty Church Road. Parcel SVX0156 (Jackson County parcel 122-013) can
remain with this realignment. This parcel has a value of $130,390 according to the Jackson County Assessor’s
Office.

At the Old SR 53 tie-in, 3 mobile homes are to be relocated on Parcel SVX015 (Jackson County parcel 122-
005H). With the realignment, only one of these mobile homes must be relocated.

Parcel SVX016, which is a total take in the original plans, now can remain. This parcel (Jackson County parcel
122A-001, incorrectly labeled 112A-001 in the plans) has a value of $232,664.

Land Saved:

Agricultural land saved = 50,750 sf
Residential land saved = 176,770 sf
Commercial land saved = 50,500 sf
Earthwork saved = 55,000 CY

Additional cost for Alternate design:

Additional curb & gutter Tp7 = (6,600” x 2 sides) = 13,200 If

Additional curb & gutter Tp2 = (6,600’ x 2 sides) = 13,200 If

Additional catch basins = 50 each; Additional 18” storm drain pipe = 3,800 If;
Additional 24” storm drain pipe = 2,200 If; 18 flared end sections

Additional Agricultural R/W required = 37,600 sf
Additional Residential land required = 16,050 sf
Additional Commercial land saved = 11,300 sf
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COST WORKSHEET /A

WIDENING AND RECONSTRUCTION OF SR 53 FROM
SR 211/TANNERS MILL ROAD TO I-85
STP00-0065-03(055); PI No. 132860

PROJECT:

Hall and Jackson Counties, GA

SHEET NO.:

ALTERNATIVE NO.:

ROW-8
12 of 12

PROJECT ITEM

ORIGINAL ESTIMATE

ALTERNATIVE ESTIMATE

ITEM units | NO-OF | COSTI totac | W08 | Go% TOTAL
Mobile Home Relocation EA 2 10,000.00 20,000
Parcel SVX0156 EA 1 130,390.00 130,390
Parcel SVX016 EA 1 232,664.00 232,664
Residential Relocation EA 2 40,000.00 80,000
Agricultural Land saved SF 50,750 0.45 22,838
Residential land saved SE 176,770 1.25 220,963
Commercial land saved SF 50,500 8.00 404,000
R/W Markup % 148% 1,110,855 1,644,065
Construction cost saved:
Unclassified excavation CY 56,000 3.18 178,080
Fuel adjustment for earthwork CY 56,000 1.33 74,480
Construction Markup % 9% 252,560.00 22,730
Alternate Costs
Curb & gutter Tp 2 LF 13,200 11.40 150,480
Curb & gutter Tp 7 LF 13,200 10.75 141,900
Catch Basins Gp 1 EA 50 2,100.00 105,000
Storm Drain Pipe 18" LF 3,800 29.26 111,188
Storm Drain Pipe 24" LF 2,200 35.55 78,210
Flared End Section EA 18 500.00 9,000
Construction Markup % 9.0% 586,778.00 52,810
Additional Agricultural R/'W SF 37,600 0.45 16,920
Additional Resindential R/’'W SF 16,050 1.25 20,063
Additional Commercial R‘'W SF 11,300 0.45 5,085
R/W markup 148% 47,153.00 69,786
Subtotal| 3,030,210| ’ . 760,442
Markup (%) at Included Included
TOTAL| 3,030,210 760,442
TOTAL (ROUNDED)| 3,030,000| 760,000
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VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.:
SR 211/TANNERS MILL ROAD TO I-85
STPO0-0065-03(055); PI No.132860 ROW-9
Hall and Jackson Counties, GA '

DESCRIPTION: REDUCE IMPROVMENTS ON NEW CUT ROAD AND SHEETNO.:1of 5
EDNAVILLE ROAD

ORIGINAL DESIGN: (sketch attached)

The original design calls for constructing 1,400 feet of new road on New Cut Road and Ednaville Road and
providing about an 80-degree skew intersection with SR 53.

ALTERNATIVE: (sketch attached)

Keep the existing intersection of Ednaville Road with SR 53, which is at a skew of approximately 85 degrees.
Also keep the existing intersection of New Cut Road with SR 53, which is at a skew of approximately 70
degrees. Install curb returns and stripe the islands.

ADVANTAGES: DISADVANTAGES:
e Reduces labor and material requirements ¢ Sharper skew angle at New Cut Road/SR53
e Reduces cost and construction time intersection

e Less disruption to existing property owners
e Skew angle at Ednaville Road/SR53
intersection is increased

DISCUSSION:

Per page 400, 428 and 581 of 2004 AASHTO guide on Geometric Design of Highways and Streets, a minimum
60-degree angle is required at the intersection. Leaving the New Cut Road intersection with SR 53 as is (about
70 degrees), provides substantial reduction in cost and disruption to the existing owners. Leaving the Ednaville
Road intersection with SR53 as is (about 85 degrees) will actually be an improvement from the as-designed 80-
degree skew angle. Since the pavement section has not been given for these two side roads, it is assumed that
the section would be the same as that of Chardonnay Trace.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS | LIFE-CYCLE COST
ORIGINAL DESIGN $ 468,000 — $ 468,000
ALTERNATIVE $ 0 _ $ 0

SAVINGS (Original minus Alternative) $ 468,000 — $ 468,000
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CALCULATIONS []

PROJECT: . WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.:
SR 211/TANNERS MILL ROAD TO I-85
STP00-0065-03(055); PI No.132860 ROW-9

Hall and Jackson Counties, GA

SHEET NO.: 4 of 5

New Cut Road and Ednaville Road Section Full Depth Pavement Unit Cost ($/SY):

12.5mm: 165#/SY x Ton/2,000# x $85/Ton = $7.01/SY
19.0mm: 220#/SY x Ton/2,000# x $85/Ton = $9.35/SY
25.0mm: 220#/SY x Ton/2,000# x $85/Ton = $9.35/SY

10” GAB: 0.83ft x 147#/CF x Ton/2.000# x 9SF/SY x $14.97/Ton = $8.22/SY
Total Pavement Unit Cost = $33.93/SY

As designed roadway length — 1,400°; Alternate design of roadway length — 100°; Roadway width —24°
Roadway area saved: (1,400° — 100”) x 24°/9 = 3,467 sy.

Pavement adjoining to the curb returns will be the same under as designed as well as alternates.

Fuel cost adjustment is about $12/sy.

As designed Rights-of-way area to be acquired:

On Ednaville Road — 10,200 sf. (R/W from 3 within properties to be acquired is not included)

On New Cut Road — 18,250 sf

Total area of R/W to be acquired = 28,450 sf.

Property owned by Bobby Thrash and Billy Gene Holder will need to be acquired under either design.
Therefore they are not included here. '

Value of property owned by Larry Tims - $83,194 (from the property records)

Additional Right-of-way area to be acquired under alternate design: None

Net Rights-of-way area to be acquired: 28,450 sf of residential area and 0.8 acre of Larry Tims’ property.
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COST WORKSHEET /A

WIDENING AND RECONSTRUCTION OF SR 53 FROM SR

PROJECT: 211/TANNERS MILL ROAD TO I-85 ALTERNATIVE NO.:
STP00-0065-03(055),; PI No. 132860 ROW-9
Hall and Jackson Counties, GA SHEET NO.: 50of §
PROJECT ITEM ORIGINAL ESTIMATE ALTERNATIVE ESTIMATE
ITEM UNITS TJCI?\II'?SF ' CU?\]SI_]T/ TOTAL I\LIJ?\”_](_DSF CUONSI;I:/ TOTAL
A.C. Pavment SY 3,467 33.93 117,635
Fuel Surcharge SY 3,467 12.00 41,604
Subtotal 159,239
Construction Mark-up: 9% 14,332
Total ¢ 1735714 0
Rights of Way SF 28,450 1.25 35,563
Rights of Way LS 83,194
Subtotal 118,757
R/W Mark-up: 148% 175,760
Total 294,517

Subtota

Markup (%) at
TOTAL
TOTAL (ROUNDED

468,088

468,088
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VALUE ENGINEERING ALTERNATIVE 4]

WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.:
SR 211/TANNERS MILL ROAD TO I-85
STP00-0065-03(055),; PI No.132860

Hall and Jackson Counties, GA

PROJECT:

ROW-11

DESCRIPTION: USE A 20-FT.-WIDE RAISED GRASSED MEDIAN IN LIEU OF SHEET NO.: 1 of 25
A 32-FT.-WIDE DEPRESSED MEDIAN FROM THE
BEGINNING OF THE PROJECT TO NEW LIBERTY

CHURCH ROAD

ORIGINAL DESIGN: (sketch attached)

The current design has a 32-ft.-wide depressed median from the beginning of the project to Ednaville Road
where it transitions to a 20-ft.-wide raised concrete median.

ALTERNATIVE: (sketch attached)

Hold the existing right edge right-of-way line and use a 20-ft.-wide raised grassed median from the beginning of
the project to New Liberty Church Road. Move the left right-of-way line 12 ft. to the right.

ADVANTAGES: DISADVANTAGES:

¢ Reduces excavation quantity by ¢ None apparent
approximately 61,000 cubic yards

e Reduces fill quantity by approximately
22,000 cubic yards

e Reduces construction time

e Reduces amount of right-of-way to acquire

¢ Reduces the amount of trees that will have to
be removed

e Reduces amount of grass to maintain within
the right-of-way

e Moves edge of right-of-way away from
longitudinal stream

DISCUSSION:

The newly constructed section of SR 53 to the north of this project has a 20-ft.-wide raised grass median. This
alternative proposes to maintain this section up to Ednaville Road. By doing so a significant amount of
excavation and backfill can be avoided and the right-of-way can be reduced by a minimum of 10 ft. Both result
in a cost savings for the project. This alternative will possibly allow a reduction in the amount of retaining wall
needed to avoid impacts to the longitudinal stream at the beginning of the project. See Alt. No. RW-1 to see the
potential impact to the retaining wall.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 849,000 — $ 849,000
ALTERNATIVE $ 262,000 — $ 262,000
SAVINGS (Original minus Alternative) $ 587,000 —_ $ 587,000
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VALUE ENGINEERING ALTERNATIVE é]

PROJECT:  WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.:
SR 211/TANNERS MILL ROAD TO I-85
STP00-0065-03(055); PI No.132860 ROW-11

Hall and Jackson Counties, GA

DESCRIPTION: USE A 20-FT.-WIDE RAISED GRASSED MEDIAN IN LIEU OF SHEETNO.: 2 of 25
A 32-FT.-WIDE DEPRESSED MEDIAN FROM THE
BEGINNING OF THE PROJECT TO NEW LIBERTY
CHURCH ROAD

DISCUSSION:

The current design speed limit in this area is 55 mile per hour (mph). However, the speed limit leading up to this
section at the beginning of the project is 45 mph and the speed limit at the end of the project where there is an
urban typical section, i.e., curb and gutter on both sides of each travelway, is also 45 mph. Part of the roadway
affected by this change passes between the Atlanta Roadway and another race track, which will probably require
a slowing of the traffic to allow traffic to enter these facilities. Thus if it is necessary to reduce the speed limit in
this part of the roadway from 55 mph to 45 mph in order to implement the 20-ft.-raised median, it should be a
benefit because it will reduce the potential for accidents. However, because this alternative maintains rural
shoulders, it may not be necessary to reduce the speed limit and use other traffic control measures during race

track events.
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COST WORKSHEET /A

erosecr,  WIDENING AND RECONSTRUCTION OF SR 33 FROM y reqnuarve no-
STPO0-0065-03(055); PI No. 132860 ROW-11
Hall and Jackson Counties, GA SHEET NO.: 25 of 25
PROJECT ITEM ORIGINAL ESTIMATE ALTERNATIVE ESTIMATE
ITEM unirs | NO-OF | COST/ ToraL | WSO8 | COST TOTAL

Excavation CY 61,352 3.18 195,099
Fuel Adjustment for Excavation CY 61,352 1.33 81,598
Clearing & Grubbing AC 3 10,000.00 30,000

Curb & Gutter LF 25,100 9.40 235,940

Permanent Grassing AC 4.320 669.78 2,893

Liquid Lime (2.48 GL/AC) GL 10.72 16.04 172

Fertilizer Mixed Grade (1 TN/AC) TN 4.320 400.19 1,729

Subtotal Construction 306,697 240,734

Markup @ 9% 9% 27,603 21,666

Total Construction 334,300 262,400

Right-of-Way
(Assume 10 ft. reduction)

Residential (49+75 to 92+00) SF 42,250 1.25 52,813
Industrial (92+00 to 175+25) SF 83,250 1.85 154,013
Subtotal Right-of-Way 206,826
Markup @ 148% 148% 306,102
Total Right-of-Way 512,928

Subtotal 847,228 262,400

Markup (%) at Included

TOTAL 847,228 262,400

TOTAL (ROUNDED) 847,000 262,000
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/A SUMMARY OF POTENTIAL COST SAVINGS

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM SR 211/TANNERS MILL ROAD TO I-85

PRESENT WORTH OF COST SAVINGS

STP00-0065-03(055); P.I1. No. 132860

concrete retaining wall

ALT. “ ORIGINAL. ‘ALTERNATIVE INITIAL COST RECURRING ‘ TOTAL PW
NO. DESCRIPTION COST costT SAVINGS COST SAVINGS  LCC SAVINGS
EARTHWORK | | - | ]
Bl Raise the roadway profile from Station 111+75+/- to Station $769.000 $90,000 $679.000 $679.000
157+00+/- ’ ;
B Raise the roadway profile from Station 63+00+/- to Station $266.000 $0 $266.000 $266.000
78+50+/- ‘
RETAININ(, WALL
Use an urban typical section from the begmmng of the project to '

- 53 96 236,000 236,000
RW-1 Station 65+00 to reduce the extent of the retaining wall $532,000 $2 000 $236 $236,00
RW-2 Use a mechanically stabilized embankment retaining wall in lieu $532,000 $390,000 $142.000 $142,000

of a cast-in-place concrete retaining wall
RW-3 Move the dhgnment of the roadway to the right to chmmale the $532.000 $21,000 $511,000 $511,000




VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT:

WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.:
SR 211/TANNERS MILL ROAD TO I-85
STP00-0065-03(055); PI No.132860 E-1

Hall and Jackson Counties, GA

DESCRIPTION: RAISE THE PROFILE FROM STATION 111+75 TO 157+00 TO SHEETNO.: 1 of 10

REDUCE THE AMOUNT OF EXCAVATION

ORIGINAL DESIGN:

The original profile requires approximately 30 feet of cut at Station 149+00.

ALTERNATIVE: (sketch attached)

Raise the profile about 14 feet at Station 121400 and about 3 feet from Station 138+00 to 149+00, substantially
reducing the amount of excavation that is required.

ADVANTAGES: DISADVANTAGES:

e Reduces excavation requirements ¢ Increases culvert lengths

e Reduces construction time

DISCUSSION:

This project is a waste project, so reducing the amount of excavation not only reduces the time and work
required for the excavation, but also reduces the amount of material to be hauled off the project. The amount
that the profile was raised at Station 137+00 was limited to avoid increasing the stream encroachment to over
300 feet. The box culverts at Stations 117+00 and 130+50 will also have to be lengthened.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS | LIFE-CYCLE COST
ORIGINAL DESIGN $ 769,000 — $ 769,000
ALTERNATIVE $ 90,000 — $ 90,000
SAVINGS (Original minus Alternative) $ 679,000 — $ 679,000
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CALCULATIONS ll

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.:
SR 211/TANNERS MILL ROAD TO I-85
STP00-0065-03(055); PI No.132860 E-1

Hall and Jackson Counties, GA

SHEET NO.: 6 of 10

P/G
Station Old P/IG New P/G Change Area Volume
111+75  948.89  948.90 0.01 0 0
112+00  947.73  947.77 0.04 0 0
112+50 94542 94566 0.24 0 0
113+00  943.11 943.75 0.64 0 0
113+50 940.80 942.04 1.24 0 48
114+00  938.49  940.54 2.05 52 134
114+50  936.18  939.23 3.05 93 253
115+00  933.87  938.13 4.26 180 722
115+50 931.58  937.23 5.65 600 1472
116+00  929.47  936.53 7.06 990 1139
116+50  927.55  936.03 8.48 240 111
116+75  926.84  935.86 10.03 0 0
117+00  925.83  935.71 11.39 0 0
117450 92432 93542 12.43 0 0
118+00 922,99  935.12 13.25 0 69
118+50  921.87  934.82 13.87 75 1069
119+00 920.95  934.53 14.31 1080 4000
119+50 920.22  934.23 14.54 3240 5222
120+00 919.69  933.94 14.58 2400 6019
120+50 919.36  933.64 14.44 4100 8463
121+00 919.20 933.34 14.27 5040 7805
121+50  919.07  933.05 14.12 3389 5721
122+00 918.93  932.75 13.95 2790 5137
122+50 918.80  932.46 13.79 2758 5078
123+00 918.67 932.16 13.63 2726 5017
123+50 918.53  931.86 13.46 2692 4956
124+00 918.40  931.57 13.30 2660 4896
124+50 918.27  931.27 13.14 2628 4837
125+00 918.13  930.98 12.98 2596 4776
125+50 918.00  930.68 12.81 2562 4715

126+00  917.87 930.38 12.65 2530 4540




CALCULATIONS ll

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.:
SR 211/TANNERS MILL ROAD TO I-85
STP00-0065-03(055); PI No.132860 E-1

Hall and Jackson Counties, GA

SHEET NO.: 7 of 10

P/G

Station Old P/G New P/G Change Area Volume
126450  917.73 930.09 12.49 2373 4706
127+00 917.60 929.79 12.32 2710 4988
127+50  917.47 929.50 12.17 2677 4719
128+00  917.33 929.30 12.10 2420 4322
128+50  917.20 928.90 11.83 2248 4028
129+00  917.07 928.61 11.68 2102 2428
129+50  916.93 928.31 11.48 520 481
130+00  916.83 928.02 11.13 0 0
130+50 916.89 927.72 10.55 0 0
131+00  917.17 927.42 9.78 0 583
131+50 917.64 927.24 9.60 630 1583
132+00  918.32 927.26 8.94 1080 2460
132+50  919.20 927.50 8.30 1577 2918
133+00  920.28 927.96 7.68 1574 2767
133+50  921.56 928.63 7.07 1414 2388
134+00  923.05 929.52 6.47 1165 1841
134+50 924.74 930.62 5.88 823 1216
135+00  926.63 931.94 5.31 490 454
135+50  928.73 933.47 4.74 0 0
136+00  931.03 935.22 4.19 0 0
136+50  933.50 937.18 3.68 0 0
137+00  936.00 939.36 3.36 0 0
137+50  938.50 941.75 3.25 0 0
138+00  941.00 944.25 3.25 0 0
138+50  943.50 946.75 3.25 0 0
139+00  946.00 949.25 3.25 0 452
139+50  948.50 951.75 3.25 488 948
140+00  951.00 954.25 3.25 536 1008
140+50  953.50 956.75 3.25 553 1054
141+00  956.00 959.25 3.25 585 1083

141+50  958.50  961.75 3.25 585 1083




CALCULATIONS L]

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO..:
SR 211/TANNERS MILL ROAD TO I-85
STP00-0065-03(055); PI No.132860 E-1

Hall and Jackson Counties, GA

SHEET NO.: 8 of 10

P/G
Station OIld P/G NewP/G  Change Area Volume
142+00 961.00 964.25 3.25 585 1114
142+50  963.50  966.75 3.25 618 1129
143+00 966.00  969.25 3.25 601 1098
143450 968.50  971.75 3.25 585 1083
144+00 971.00 974.25 3.25 585 1083
144+50 973.50  976.75 3.25 585 1083
145+00 976.00 979.25 3.25 585 1083
145450 978,50  981.75 3.25 585 1083
146+00 981.00  984.25 3.25 585 1083
146+50  983.50  986.75 3.25 585 1144
147+00  986.00  989.25 3.25 650 1219
147+50  988.50  991.75 3.25 666 1233
148+00 991.00  994.25 3.25 666 1248
148+50  993.50  996.75 3.25 682 631
148+75  994.75  998.00 3.25 682 621
149+00 996.00  999.22 3.22 660 1202
149+50  998.40 1001.51 3.1 638 1115
150+00 1000.59 1003.57 2.98 566 995
150+50 1002.59 1005.42 2.83 509 894
161+00 1004.37 1007.06 2.69 457 868
151+50 1005.96 1008.47 2.51 480 815
162+00 1007.34 1009.67 2.33 400 593
152+50 1008.52 1010.66 2.14 240 222
153+00 1009.50 1011.42 1.92 0 0
163+50 1010.27 1011.97 1.70 0 0
154+00 1010.84 1012.31 1.47 0 0
154+50 1011.21 101242 1.21 0 0
155+00 1011.37 1012.32 0.95 0 0
155+50 1011.34 1012.01 0.67 0 0
156+00 1011.09 1011.47 0.38 0 0
156+25 1010.87 1011.13 0.26 0 0




CALCULATIONS l]

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.:
SR 211/TANNERS MILL ROAD TO I-85
STP00-0065-03(055); PI No.132860 E-1

Hall and Jackson Counties, GA

SHEET NO.: 9 of 10

P/G
Station OIdP/G New P/G Change Area Volume
156+50 101065 1010.75 0.10 0 0
157+00 1010.00 1010.00 0.00 0 0
Total 156350

Culvert at Station 117+80

Profile raised by 13.6 feet. Skew angle 70.

Culvert must be lengthened by 2(13.6)(2)/sin 70 = 58 feet
Use 1.5 CY per foot, 1.5(58) = 87 CY

For reinforcing steel, use 130 #/CY = 130(87) = 11310 #

Culvert at Station 130+60

Profile raised by 10.5 feet. Skew angle 85.

Culvert must be lengthened by 2(10.5)(2)/sin 85 = 42 feet
Use 1.5 CY per foot, 1.5(42) = 63 CY

For reinforcing steel, use 130 #/CY = 130(63) = 8190 #

Culvert at Station 137+00

Profile raised by 3.4 feet. Skew angle 65.

Culvert must be lengthened by 2(3.4)(2)/sin 65 = 15 feet
Use 2.6 CY per foot, 2.6(15) = 39 CY

For reinforcing steel, use 130 #/CY = 130(39) = 5070 #

Culvert totals: Concrete 189 CY; Reinforcing steel 24570 #




cOST WORKSHEET /A

WIDENING AND RECONSTRUCTION OF SR 53 FROM SR
211/TANNERS MILL ROAD TO I-85
STP00-0065-03(055),; PI No. 132860

PROJECT:

Hall and Jackson Counties, GA

SHEET NO.:

ALTERNATIVE NO.:

E-1
10 of 10

PROJECT ITEM

ORIGINAL ESTIMATE

ALTERNATIVE ESTIMATE

ITEM UNITS TJ?\II?SF CUO’\ISI_-II_-/ TOTAL I\LJJ?\II'?SF CU?\ISI;‘:/ TOTAL
Unclassified Excavation CY 156,350 3.18 497,193
Fuel for Earthwork CY 156,350 1.33 207,946
Culvert Concrete Class A CY 189 361.01 68,231
Culvert Reinforcing Steel LB 24,570 0.60 14,742

Subtotal

Markup (%) at 9.0%
TOTAL

TOTAL (ROUNDED)

92



VALUE ENGINEERING ALTERNATIVE ‘I

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.:
SR 211/TANNERS MILL ROAD TO I-85
STP00-0065-03(055); PI No.132860 E-2

Hall and Jackson Counties, GA

DESCRIPTION: RAISE THE PROFILE FROM STATION 63+00 TO 78+50 TO SHEET NO.: 1 of 13
REDUCE THE AMOUNT OF EXCAVATION

ORIGINAL DESIGN:

The original SR 53 profile requires more than 22 feet of cut at Station 70+00.

ALTERNATIVE: (sketch attached)

Raise the profile about 10.3 feet at Station 71+00, substantially reducing the amount of excavation that is
required.

ADVANTAGES: DISADVANTAGES:

e Reduces excavation requirements e None apparent
* Reduces construction time

DISCUSSION:

This project is a waste project, so reducing the amount of excavation not only reduces the time and work
required for the excavation, but also reduces the amount of material to be hauled off the project.

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

ORIGINAL DESIGN $ 266,000 — $ 266,000
ALTERNATIVE $ 0 — $ 0

SAVINGS (Original minus Alternative) $ 266,000 —_— $ 266,000
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CALCULATIONS [1

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.:
SR 211/TANNERS MILL ROAD TO I-85
STP00-0065-03(055); PI No.132860 E-2
Hall and Jackson Counties, GA
SHEETNO.: 11 of 13
Station Old P/G New P/G P/G Change Area Volume
63+00 1089.24 1089.24 0.00 0 SF
0CY
63+50 1086.74 1086.82 +0.08 0
12
64+00 1084.24 1084.57 +0.33 13
31
64450 1081.74 1082.48 +0.74 21
147
65+00 1079.24 1080.55 +1.31 138
374
65+50 1076.74 1078.79 +2.05 266
724
66+00 1074.24 1077.19 +2.95 516
1132
66+50 1071.74 1075.67 +3.93 707
1505
67+00 1069.24 1074.15 +4.91 ‘ 918
1914
67450 1066.74 1072.63 +5.89 1149
2243
68+00 1064.24 1071.12 +6.88 1273
2561
68+50 1061.74 1069.60 +7.86 1493
2973
69+00 1059.27 1068.08 +8.81 1718
3357
69+50 1057.02 1066.56 +9.54 1908
3672
70+00 1055.01 1065.05 +10.04 2058
3906
70+50 1053.24 1063.53 +10.29 2161
4047
71400 1051.73 1062.01 +10.28 2210
4045
71450 1050.45 1060.49 +10.04 2159
3856
72+00 1049.43 1058.98 +9.55 2005

103



CALCULATIONS Aél

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.:
SR 211/TANNERS MILL ROAD TO I-85
STPO0-0065-03(055); PI No.132860 E-2
Hall and Jackson Counties, GA
SHEET NO.: 12 of 13
Station Old P/G New P/G P/G Change Area Volume
72+00 1049.43 1058.98 +9.55 2005 SF
3569
72+50 1048.65 1057.46 +8.81 1850
3204
73-+00 1048.08 1055.94 +7.86 1611
2700
73+50 1047.55 1054.42 +6.87 1305
2219
74+00 1047.01 1052.91 - +5.90 1092
1806
74+50 1046.48 1051.39 +4.91 859
1469
75+00 1045 94 1049.87 +3.93 727
1149
75+50 1045.41 1048.35 +2.94 514
789
76+00 1044.87 1046.92 +2.05 338
422
76+50 1044.34 1045.65 +1.31 118
164
77+00 1043.80 1044.54 +0.74 59
82
77+50 1043.27 1043.59 +0.32 30
34
78+00 1042.73 1042.81 +0.08 7
6
78+50 1042.20 1042.19 -0.01 0

Total Volume = 54,112 CY
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COST WORKSHEET é]

PROJECT:

Hall and Jackson Counties, GA

SHEET NO.:

WIDENING AND RECONSTRUCTION OF SR 53 FROM SR ALTERNATIVE NO.:
211/TANNERS MILL ROAD TO I-85
STP00-0065-03(055); PI No. 132860

E-2
13 of 13

PROJECT ITEM

ORIGINAL ESTIMATE

ALTERNATIVE ESTIMATE

NO. OF COST/ NO. OF COSsT/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
Unclassified Excavation CY 54,112 3.18 172,076
Fuel Adjustment for Excavation CY 54,112.00 1.33 71,969

Subtotal

Markup (%) at 9.0%
TOTAL

TOTAL (ROUNDED)
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VALUE ENGINEERING ALTERNATIVE ‘l

WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.:
SR 211/TANNERS MILL ROAD TO I-85
STP00-0065-03(055); PI No.132860

Hall and Jackson Counties, GA

PROJECT:

RW-1

DESCRIPTION: USE AN URBAN TYPICAL SECTION FROM THE SHEET NO.: 1 of 18
BEGINNING OF THE PROJECT TO STATION 65+00 TO

REDUCE THE EXTENT OF THE RETAINING WALL

ORIGINAL DESIGN: (sketch attached)

The typical section transitions from matching the existing section of SR 53 at SR 211 (a 20-ft.-wide raised
grassed median) to a rural typical section with a 32-ft.-wide depressed median at approximately Station 46+00.

ALTERNATIVE: (sketch attached)

Continue the existing typical section from SR 211 to Station 65+00 to reduce the length and height of the
retaining wall.

ADVANTAGES: DISADVANTAGES:

e Reduces labor and material requirements o None apparent

o Reduces wall construction time

DISCUSSION:

The original design proposes to transition from the existing typical section of SR 53 at SR 211 to the rural
typical section ending at approximately Station 46+00. By extending the section that exists at SR 211, the width
of the typical section is reduced. By holding the right edge of the travelway, the left limit of the typical section
is moved to the right, reducing the required length and height of the retaining wall.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 532,000 — $ 532,000
ALTERNATIVE 296,000 _ $ 296,000
SAVINGS (Original minus Alternative) 236,000 —_ $ 236,000
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CALCULATIONS [I

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.:
SR 211/TANNERS MILL ROAD TO I-85
STP00-0065-03(055),; PI No.132860 RW-1
Hall and Jackson Counties, GA
SHEETNO.: 16 of 18
Station Original Design Height*  Original Design Area  Alt. Design Height*  Alt. Design Area
55+00 9 0
450 0
55+50 9 0
400 0
56+00 7 0
325 0
56+50 6 0
325 0
57+00 7 0
375 0
57+50 8 0
425 0
58+00 9 0
500 150
58+50 11 6
625 350
59+00 14 8
700 450
59+50 14 10
700 550
60+00 14 12
775 625
60+50 17 13
825 625
61+00 16 12
825 625
61+50 17 13
850 675
62+00 17 14
' 800 625
62+50 15 11
700 525
63+00 13 10
575 425
63+50 10 : 7
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CALCULATIONS [l

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.:
SR 211/TANNERS MILL ROAD TO I-85
STP00-0065-03(055); PI No.132860 RW-1

Hall and Jackson Counties, GA

SHEET NO.: 17 of 18

Station Original Design Height*  Original Design Area  Alt. Design Height*  Alt. Design Area
250 175

63+60 0 0

Area Totals 10,425 SF 5,800 SF

* Includes average 4’ penetration below ground line due to 2:1 slopes

Alternative area proportion = 5800/10425 = 55.6%
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COST WORKSHEET /A

WIDENING AND RECONSTRUCTION OF SR 53 FROM

PROJECT: ALTERNATIVE NO.:
SR 211/TANNERS MILL ROAD TO I-85
STPO0-0065-03(055), PI No. 132860 RW-1
Hall and Jackson Counties, GA SHEET NO.: 18 of 18
PROJECT ITEM ORIGINAL ESTIMATE ALTERNATIVE ESTIMATE
NO. OF COST/ NO. OF COST/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
Retaining Wall Lump 1 488,430.00 488,430] 0.556 488,430.00 271,567
Subtota 488,430 271,567
Markup (%) at 43,959 24,441
532,389 296,008
TOTAL (ROUNDED)| 532,000| I 296,000
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VALUE ENGINEERING ALTERNATIVE é]

PROJECT.

WIDENING AND RECONSTRUCTION OF SR 53 FROM

SR 211/TANNERS MILL ROAD TO I-85

STP00-0065-03(055); PI No.132860
Hall and Jackson Counties, GA

DESCRIPTION: USE MECHANICALLY STABILIZED EMBANKMENT WALL

IN LIEU OF A CAST-IN-PLACE CONCRETE RETAINING

WALL

ALTERNATIVE NO.:

RW-2

SHEETNO.: 1 of 5

ORIGINAL DESIGN: (sketch attached)

The original design calls for a cast-in-place concrete retaining wall from Station 55+00 to Station 63+60.

ALTERNATIVE: (sketch attached X)

Use a Mechanically Stabilized Embankment (MSE) wall in lieu of the cast-in-place concrete wall.

ADVANTAGES:

e Reduces labor and material requirements

e Reduces construction time

DISCUSSION:

DISADVANTAGES:

e None apparent

MSE walls are typically more economical and take less time to construct than cast-in-place reinforced concrete
retaining walls. This wall has a maximum height of about 17 feet, so it is certainly in the economical height

range for MSE walls.
PRESENT WORTH PRESENT WORTH
COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 532,000 — $ 532,000
ALTERNATIVE 390,000 — $ 390,000
SAVINGS (Original minus Alternative) 142,000 — $ 142,000
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SKETCHES _#47

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM . ALTERNATIVE NO.:
SR 211/TANNERS MILL ROAD TO 1-85
STP00-0065-03(055); PI No.132860 /Q é@/_, Z_

Hall and Jackson Counties, GA

B ASDESIGNED O ALTERNATIVE SHEETNO. 2 of s

/ S e DEL,

e Caot. st FLACE Rim! Fotl&D
Codeecre RETAME Y/ Ry

/m

O ASDESIGNED B ALTERNATIVE

Seie KEuiEat CEWEMT S

M & E @ej Al b ] SO —

ca b, G pema,
Fnusen &~y ST
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CALCULATIONS 41

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.: RW-2
SR 211/TANNERS MILL ROAD TO I-85
STP00-0065-03(055); PI No.132860
Hall and Jackson Counties, GA

SHEET NO.: 3o0f 5
Station Height* Area
55+00 9
450
55+50 9
400
56+00 7
325
56+50 6
325
57+00 7
375
57+50 8
425
58+00 9
500
58+50 11
625
59+00 14
700
59+50 14
700
60+00 14
775
60+50 17
825
61+00 16
825
61+50 17
850
62+00 17
800
62+50 15
700
63+00 13
575
63+50 10
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CALCULATIONS ll

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM
SR 211/TANNERS MILL ROAD TO I1-85
STP00-0065-03(055); PI No.132860
Hall and Jackson Counties, GA

ALTERNATIVE NO.: RW-2

SHEET NO.:

4 of 5

Station Height* Area
250

63+60 0

Area Totals 10,425 SF

* Includes average 4’ penetration below ground line due to 2:1 slopes

Unit cost for MSE Walls 10 — 20 height = $34.29
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COST WORKSHEET /A

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.-
SR 211/TANNERS MILL ROAD TO 1I-85
STPO0-0065-03(055), PI No. 132860 RW-2
Hall and Jackson Counties, GA SHEET NO.: 5 of §
PROJECT ITEM ORIGINAL ESTIMATE ALTERNATIVE ESTIMATE
NO. OF COST/ NO.OF | cosT/
ITEM UNITS | niTs T TOTAL UNITS T TOTAL
C-I-P Retaining Wall cY 1,000 488.43 488,430
MSE Retaining Wall SE 10,425 34.29 357473
Subtota 488,430 357473
Markup (%) at 43,959 32,173
532,389 389,646
TOTAL (ROUNDED)| 532,000 390,000
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VALUE ENGINEERING ALTERNATIVE ‘l

WIDENING AND RECONSTRUCTION OF SR 53 FROM
SR 211/TANNERS MILL ROAD TO I-85
STPO0-0065-03(055); PI No.132860

Hall and Jackson Counties, GA

PROJECT:

DESCRIPTION: REALIGN THE ROADWAY TO THE RIGHT IN THE AREA
OF THE RETAINING WALL TO ELIMINATE THE WALL

ALTERNATIVE NO.:

RW.-3

SHEET NO.: 1 of 25

ORIGINAL DESIGN: (sketch attached)

The original design calls for a retaining wall from Station 55+00 to Station 63+60.

ALTERNATIVE: (sketch attached)

Shift the SR 53 alignment to the right to eliminate the retaining wall.

ADVANTAGES: DISADVANTAGES:

¢ Reduces labor and material requirements ¢ None apparent
e Reduces construction time

¢ No future wall maintenance required

DISCUSSION:

The retaining wall is required to avoid a longitudinal stream encroachment on the left side of the roadway. By
shifting to the right, this encroachment can be avoided and the wall is not required. The amount of right-of-way

is the same for either option.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 532,000 —_ $ 532,000
ALTERNATIVE $ 21,000 — $ 21,000
SAVINGS (Original minus Alternative) $ 511,000 — $ 511,000
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CALCULATIONS ll

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.: RW-3
SR 211/TANNERS MILL ROAD TO I-85
STP00-0065-03(055); PI No.132860
Hall and Jackson Counties, GA

SHEET NO.: 23 of 25
Station Area (ft))  Volume (ft®)
54+00 264
13,500
54+50 276
15,675
55+00 351
19,275
55+50 420
23,700
56+00 528
26,250
56+50 522
27,775
57+00 589
28,225
57+50 540
25,000
58+00 460
20,850
58+50 374
12,225
59400 115
2,875
59+50 0
0
64+50 0
-4,500
65+00 -180
-11,700
65+50 -288
-13,575
66+00 -255
-12,975
66+50 264
-8,600
67+00 -80
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CALCULATIONS ll

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.: RW-3
SR 211/TANNERS MILL ROAD TO I-85
STPO0-0065-03(055),; PI No.132860
Hall and Jackson Counties, GA

SHEET NO.: 24 of 25

Station Area Volume
22,000
67+50 0
Volume Total 162,000 f =6,000 CY

Unit cost for Unclassified Excavation = $3.18/CY
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COST WORKSHEET /A

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.:
SR 211/TANNERS MILL ROAD TO I-85
STPO0-0065-03(055); PI No. 132860 RW-3
Hall and Jackson Counties, GA SHEET NO.: 25 of 25
PROJECT ITEM ORIGINAL ESTIMATE ALTERNATIVE ESTIMATE
NO. OF COST/ NO. OF COST/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
Retaining Wall CY 1,000 488.43 488,430
Unclassified Excavation CYy 6,000 3.18 19,080
488,430 19,080
Markup (%) at l 43,959} 1,717
532,389 20,797
TOTAL (ROUNDED 532,000 21,000
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VALUE ENGINEERING ALTERNATIVE ‘l

WIDENING AND RECONSTRUCTION OF SR 53 FROM
SR 211/TANNERS MILL ROAD TO I-85
STP00-0065-03(055); PI No.132860 P-2
Hall and Jackson Counties, GA

PROJECT: ALTERNATIVE NO.:

DESCRIPTION: CONSTRUCT A 4-FT.-WIDE PAVED SHOULDER IN LIEU OF
A 6.5-FT.-WIDE PAVED SHOULDER

SHEET NO.: 1 of 4

ORIGINAL DESIGN: (sketch attached)

The original design calls for the construction of 6.5-ft.-wide paved shoulders on both sides of the road and grass
along the remaining 3.5 ft. of shoulder.

ALTERNATIVE: (sketch attached)

Construct 4-ft.-wide paved shoulders on both sides of the road. Grass the remaining 6 ft. of shoulder.

ADVANTAGES: DISADVANTAGES:

¢ Reduces labor and material requirements .
e Reduces cost and construction time
e Reduces drainage infrastructure due to the

reduction in pavement and storm water

runoff

Vehicles parking and driving on the shoulder will
have their right wheels on the grass shoulder

DISCUSSION:

The shoulder is to be used only for emergency purposes. Substantial labor and material can be saved by
reducing the width of the paved shoulder. Four-ft.-wide paved shoulders are routinely used on roads in Georgia.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 1,174,000 _— $ 1,174,000
ALTERNATIVE 724,000 — $ 724,000
SAVINGS (Original minus Alternative) 450,000 — $ 450,000
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SKETCHES ﬂ
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Hall and Jackson Counties, GA
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CALCULATIONS LI

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM
SR 211/TANNERS MILL ROAD TO I-85
STP00-0065-03(055); PI No.132860
Hall and Jackson Counties, GA

ALTERNATIVE NO.:

P-2

SHEET NO.: Jof 4

Paved Shoulder Unit Cost ($/SY):

12.5mm: 165#/SY x Ton/2,000# x $85/Ton $7.01/SY
19.0mm: 330#/SY x Ton/2,000# x $85/Ton $14.03/SY
6” GAB: 0.5ft x 147#/CF x Ton/2.000# x 9SF/SY x $14.97/Ton = $4.96/SY

Total Pavement Unit Cost = $26.00/SY

The paved shoulder will be from STA. 40+00 to STA. 273+00 for a total length of 23,300 feet.

Fuel adjustment is about $6/sy

As designed paved shoulder width is 6.5’. Total width from both sides will be 13’.
Paved shoulder area: 23,300x13/9 = 33,656 sy.

Alternate design of paved shoulder calls for the width to be 4 feet. Total width from both sides will be 8’.

Paved shoulder area: 23,300x8/9 = 20,711 sy.

Additional grass to be applied will be 2.5° (6.5 - 4.0°) on both sides of the road for a total of 5 feet.

Additional grass area: 23,300x5/43,560 = 2.675 acres.
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coST WORKSHEET /A

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM SR ALTERNATIVE NO.-
211/TANNERS MILL ROAD TO I-85
STP00-0065-03(055); PI No. 132860 P2
Hall and Jackson Counties, GA 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
Paved Shoulder - SY 33,656 26.00 875,056 20,711 26.00 538,486
Additional Grassing AC 2.675 669.78 1,792
Fuel Adjustment SY 33,656 6.00 201,936 20,711 6.00 124,266
Subtotal 664,544
Markup (%) at 9.0%
TOTAL 724,353
TOTAL (ROUNDED) 724,000
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VALUE ENGINEERING ALTERNATIVE ‘l

PROJECT:

SR 211/TANNERS MILL ROAD TO I-85

STP0O0-0065-03(055); PI No.132860

Hall and Jackson Counties, GA

DESCRIPTION: USE A RAISED GRASS MEDIAN IN LIEU OF A RAISED

CONCRETE MEDIAN

WIDENING AND RECONSTRUCTION OF SR 53 FROM

ALTERNATIVE NO.:

M-1

SHEETNO.: 1 of 2

ORIGINAL DESIGN: (sketch attached)

The original design calls for a raised concrete median for widened SR 53 from the I-85 southbound ramp
intersection with SR 53 to approximately Station 260+50 north of the Ednaville Road intersection.

ALTERNATIVE: (sketch attached)

Used a raised grass median.

ADVANTAGES:

e Matches the median north of the beginning
of the project

e Provides more green space and reduces the
amount of storm water runoff

DISCUSSION:

DISADVANTAGES:

e  Grass must be maintained

Using a grassed median provides more green space and reduces the storm water runoff as well as saves labor

and material requirements.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 337,000 —_— $ 337,000
ALTERNATIVE $ 3,000 — $ 3,000
SAVINGS (Original minus Alternative) $ 334,000 — S 334,000
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COST WORKSHEET

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM ALTERNATIVE NO.-
SR 211/TANNERS MILL ROAD TO 1-85
STP00-0065-03(055),; PI No. 132860 M-1
Hall and Jackson Counties, GA SHEET NO.: 2 of 2
PROJECTITEM ORIGINAL ESTIMATE ALTERNATIVE ESTIMATE
NO. OF COST/ NO. OF COSsT1/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
Concrete Median SY 10,640 29.05 309,092
Permanent Grassing AC 2.20 669.78 1,474
Liquid Lime GL 5.45 16.04 87|
Fertilizer Mixed Grade ™ 2.20 400.19 880
Subtota 2,441
Markup (%) at 220
TOTAL 2,661
TOTAL (ROUNDED)| 3,000
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VALUE ENGINEERING ALTERNATIVE é]

PROJECT.

DESCRIPTION: DELETE THE SIDEWALK FROM CHARDONNAY TRACE

ALTERNATIVE NO.:

S-1

WIDENING AND RECONSTRUCTION OF SR 53 FROM
SR 211/TANNERS MILL ROAD TO 1-85
STPO0-0065-03(055); PI No.132860

Hall and Jackson Counties, GA

SHEETNO.: 1 of 3
NORTH TO STATION 260+50

ORIGINAL DESIGN: (sketch attached)

The original design provides 5-ft.-wide sidewalks on both sides of SR 53 from the relocated Chardonnay Trace
intersection to approximately station 260+50 north of Ednaville Road.

ALTERNATIVE: (sketch attached)

Delete the sidewalks but retain the 12-ft.-wide shoulders and allow the sidewalks to be added when the area
develops.

ADVANTAGES: DISADVANTAGES:

e Reduces construction time and materials e None apparent
e Developers can easily add the sidewalks
when development occurs along this stretch

of road

DISCUSSION:

At present, there is very little development along this stretch of roadway. In fact, much of the existing
development will be removed because of the right-of-way acquisitions needed to build the new roadway. Thus
the sidewalks can be eliminated until such time that the area develops and there is potential pedestrian traffic.

PRESENT WORTH PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 136,000 —_— $ 136,000
ALTERNATIVE 0 — $ 0
SAVINGS (Original minus Alternative) 136,000 — $ 136,000
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COST WORKSHEET é '

PROJECT:

WIDENING AND RECON STRUCTION‘ OF SR 53 FROM
SR 211/TANNERS MILL ROAD TO I-85
STP00-0065-03(055); PI No. 132860

Hall and Jackson Counties, GA

SHEET NO.:

ALTERNATIVE NO.:

S-1

30f3

PROJECT ITEM

ORIGINAL ESTIMATE

ALTERNATIVE ESTIMATE

NO. OF COST/ NO. OF COST/
[TEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
Concrete Sidewalk SY 5,389.00 23.07 124,324

(309+00 - 260+50) 2 x 5/9

Subtotal

Markup (%) at

TOTAL

TOTAL (ROUNDED)

124,324

135,513

136,000
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PROJECT DESCRIPTION

The Reconstruction and Widening of SR 53 from SR 211/Tanner’s Mill Road to I-85, STP00-0065-
03(055), P.I. No. 132860 includes the SR 53/Winder Highway corridor between the southbound
ramps to and from I-85 in Jackson County and SR 211/Tanner’s Mill Road in Hall County for a
distance of approximately 5.5 miles. The purpose of the project is to enhance the connectivity to I-85
and to correct the existing substandard horizontal and vertical geometry of the two-lane road. The
improvements to the corridor will enhance the connectivity of 1-985 and Gainesville to the west and
I-85 and Winder to the east. The widening will also increase the capacity in this stretch of roadway to
reduce congestion due to traffic at side streets, driveways and shopping center accesses.

To achieve these goals, the existing two-lane road will be converted to a four-lane divided highway
with some of SR 53 placed on a new alignment. The new alignment will start at Road Atlanta,
approximate Station 110+00 and end at approximate Station 192+00, a distance of approximately
1.55 miles. Existing SR 53 will be tied into relocated SR 53 with T-intersections at both ends. Where
the relocated SR 53 crosses New Liberty Church Road, New Liberty Church Road will be
reconstructed to allow the grades to match at the intersection. Other side streets including Ednaville
Road and Johnson Drive will also be improved to allow their grades to match the grades of the
reconstructed SR 53.

Existing Chardonnay Trace will be relocated so that it intersects SR 53 opposite Oak Drive and the
intersection will be signalized. Relocated Chardonnay Trace will be a three-lane section with one 12-
ft.-wide travel lane in each direction and a 14-ft.-wide common center turn lane. The Ednaville Road
intersection with SR 53 will also be signalized due to traffic volumes.

The widening of SR 53 will start at SR 211 where the existing four-lane divided highway with a 20-
ft.-wide raised median typical section will expand to a four-lane divided highway with a typical
section consisting of two 12-ft.-wide travel lanes in each direction, a 32-ft.-wide depressed median,
and 10-ft.-wide shoulders with 6.5 ft. of paving on each side. This section will continue to
approximate station 260+00, located approximately 1,200 ft. west of New Liberty Church Road,
where the roadway will narrow to an urban typical section. This typical section will consist of a 20-
ft.-wide raised concrete median with 30-in.-wide concrete curbs and gutters, 30-in.-wide concrete
curb and gutter on the outside, and 12-ft.-wide shoulders with 5-ft.-wide concrete sidewalks set back
2 ft. from the back of the curb on each side. The urban section will continue to the I-85 southbound
ramps intersection.

The vertical alignment of the new road will be modified to maintain a maximum grade of 5%. At the
beginning of the project, an approximate 900-ft.-long concrete retaining wall will be constructed on
the left side of the road to avoid impacts to a longitudinal stream. One existing concrete box culvert
will be extended and three new concrete box culverts will be added along the new alignment of SR
53.

Some utilities will have to be relocated and right-of-way will have to be acquired throughout the
length of the project. This includes the relocation of 14 residences, 11 commercial establishments,
and 3 mobile homes.
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The estimated cost of the project is:

Construction $34.4 million
Utilities $ 2.5 million
Right-of-Way $33.1 million
Total Project $70.0 million
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VALUE ANALYSIS AND CONCLUSIONS

GENERAL

This section describes the value methodology followed during the value engineering study on the SR
Widening and Reconstruction of SR 53 from SR 211/Tanners Mill Road to I-85, STP00-0065-03(055),
Hall and Jackson Counties, P.I. No. 132860, project for the GDOT. The workshop was performed at the
conceptual design completion stage. Heath & Lineback Engineers Incorporated has been selected by
GDOT to assist with the development of the project and has provided information for the VE team to
use as the basis of the study.

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:

e 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:

o Earthwork Class Table, dated May 11, 2010, prepared by Heath & Lineback Engineers
Incorporated '

e Draft of Project Concept Report, Project Number: STP00-0065-03(055); County: Hall &
Jackson; P.I. Number: 132860; Federal Route Number: N/A; State Route Number: 53;
Widening and Reconstruction of SR 53 from SR 211/Tanners Mill Road to I-85; not dated;
prepared by Heath & Lineback Engineers Incorporated

¢ VE Study Constraints prepared by Otis Clark of GDOT

e Estimate Report for file “132860 Alt 3_2010-01-12,” dated 1/22/2010, prepared by Heath &
Lineback Engineers Incorporated

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
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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 Heath & Lineback Engineers Incorporated 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
Tuesday, May 11, 2010, and concluding with the final VE Presentation on Friday, May 14, 2010.
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:

e Information Phase

e Function Identification and Analysis Phase
e Creative/Speculation Phase

e Evaluation of Creative Ideas Phase

e Alternative Development Phase

e Presentation Phase

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 Heath & Lineback Engineers Incorporated 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
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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 the Function Identification and Analysis
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 A secondary function that may not be necessary to perform
Secondary 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
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.
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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 and the Heath & Lineback Engineers Incorporated team 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
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
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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 Savings worksheets to hand out at the presentation, and to present the key
VE alternatives and design suggestions to GDOT and the Heath & Lineback Engineers Incorporated
design team. The presentation was held on Friday, May 14, 2010, 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 Heath & Lineback Engineers Incorporated 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 Widening and Reconstruction of SR 53 from SR 211/Tanners Mill Road to -85 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 U.S., Inc.

John Tiernan, PE Bridge/Structural Engineering ARCADIS U.S., 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 Tuesday, May 11, 2010, by representatives from GDOT
and the Heath & Lineback Engineers 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 Friday, May 14, 2010, 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.

172



Project No.: STP00-0065-03(055) County: Hall/Jackson

VE STUDY SIGN-IN SHEET

PT No.:132860

Date: May 11-14, 2010

1| 4 NAME DOT OFFICE OR PHONE EMAIL ADDRESS
COMPANY NUMBER
Y| Lisa L. Myers Engineering Services 404-631-1770 | Imyers@dot.ga.gov
¥| Y] Matt Sanders Engineering Services | 404-631-1752 | msanders@dot.ga.gov
| | Ken Werho Traffic Operations 404-635-8144 | kwerho@dot.ga.gov
¥| Y| Howard Greenfield | Lewis & Zimmerman 301-984-9590 | hgreenfield@lza.com
¥| ¥| Paresh J. Parikh Delon Hampton 404-524-3030 | pparikh@delonhampton.com
¥] ¥] Joe Leoni ARCADIS 770-431-8666 | Joe.leoni@arcadis-us.com
¥| ¥| Mark Holmberg Heath & Lineback 770-424-1668 | mholmberg@heath-lineback.com
¥| ¥| Brandon Bailey Heath & Lineback 770-424-1668 | bbailey@heath-lineback.com
¥| Y| John Tiernan ARCADIS 770.381.8666 jtiernan@arcadis-us.com
¥| | Stanley Hall OPD/GDOT 404-631-1560 | sthill@dot.ga.gov
| | Otis Clark OPD/GODT 404-631-1577 | oclark@dot.ga.gov
Y| | Sam Pugh OES/GDOT 404-631-1167 | spugh@dot.ga.gov
¥| Bill Duvall Bridge Design 404-631-1883 | bduvall@dot.ga.gov
v' Check all that apply 11 Attended Project Overview (Day 1) 9 Attended Project Presentation (Day 4)
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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: 2010
Construction Start Date: July 8, 2015
Construction Completion Date: 2018
Planning Period (n): 20
Discount Rate (i): 3%

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

Engineering and Inspection 5%
Construction Contingency 4%

When computing capital costs for right-of-way, land, improvements, relocation, and damage costs are
marked up using a composite markup of 148% that includes:

Scheduling Contingency 55%
Administration/Court Cost 60%
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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 $33.0 million compared to the project’s construction cost of approximately
$34.4 million. Thus the team focused its efforts on reducing the right-of-way cost. With respect to
the construction costs, pavement and unclassified excavation are the real cost drivers of the project.
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COST HISTOGRAM ‘l

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM SR 211/TANNERS MILL ROAD TO I-85

CuM.
PROJECT ELEMENT COST PERCENT PERCENT
Right-of-Way 33,022,750 48.79% 48.79%
Pavement 19,482,706 28.78% 77.57%
Unclassified Excavation 4,320,171 6.38% 83.96%
Utility w/contingency 2,507,227 3.70% 87.66%
Clearing & Grubbing 1,842,344 2.72% 90.38%
Culverts 1,016,363 1.50% 91.88%
Traffic Control 920,463 1.36% 93.24%
Temporary Erosion Control 822,701 1.22% 94.46%
Drainage 760,119 1.12% 95.58%
Reinforced Conc. Approach Slab 531,375 0.79% 96.37%
Retaining Wall 501,665 0.74% 97.11%
Concrete Median 309,092 0.46% 97.56%
Permanent Grassing + Riprap 291,494 0.43% 97.99%
Guardrail 256,991 0.38% 98.37%
Curb & Gutter 256,469 0.38% 98.75%
Signing & Stripping 224,592 0.33% 99.09%
Aggregate Surface Course 205,560 0.30% 99.39%
Concrete Sidewalk 174,686 0.26% 99.65%
Bituminous treated roving 97,270 0.14% 99.79%
Traffic Signals 88,166 0.13% 99.92%
Erosion Control Mats 53,580 0.08% 100.00%
Subtotal| $ 67,685,784 100.00%
Construction Engineering & Inspection @ 5.00% $ 1,268,413
Construction Contigency @ 4.00% $ 1,014,730 £ e
TOTAL| $ 69,968,827 | Comp Mark-up: 3%
|
Right-of-Way
Pavement
Unclassified Excavation
Utility w/contingency
Clearing & Grubbing
Culverts
Traffic Control
Temporary Erosion Control
Drainage
Reinforced Conc. Approach Slab
Retaining Wall
Concrete Median
Permanent Grassing + Riprap
Guardrail
Curb & Guiter
Signing & Stripping
Aggregate Surface Course
Concrete Sidewalk
Bituminous treated roving
Traffic Signals
Erosion Control Mats
0 5,000,000 10,000,000 15,000,000 206,000,000 25,000,000 30,000,000

Costs in graph are not marked-up.

176



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 ‘1

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM SHEET NO.* 1 of 1
SR 211/TANNER’S MILL ROAD TO I-85
STP00-0065-03(055),; P.I. No. 132860
Jackson and Hall Counties, GA
FUNCTION
DESCRIPTION VERB NOUN KIND
PROJECT Increase Capacity BO
Promote Growth HO
Reduce Accidents HO
RIGHT-OF-WAY $$% | Create Space B
Improve Geometry B
MEDIAN Control Access B
PAVEMENT $$$ | Add Lanes B
Support Traffic B
SIGNALS Assign Vehicle Right- B
of-Way
EARTHWORK $ | Establish Connection B
Create Space B
UTILITIES Clear Path S
CLEARING AND GRUBBING Clear Path R/S
CULVERTS Convey Storm Water R/S
TRAFFIC CONTROL Maintain Existing Traffic R/S
TEMPORARY EROSION CONTROL Prevent Pollution R/S
DRAINAGE Convey Storm Water R/S
RETAINING WALL Prevent Stream Impacts S
CONCRETE MEDIAN Reduce Maintenance S
PERMANENT GRASSING Prevent Erosion R/S
Provide Aesthetics S
Function defined as: Action Verb Kind: B= Basic HO = Higher Order

Measurabie Noun

S = Secondary
RS = Required Secondary

1.O = Lower Order
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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
Right-of-Way ROW
Pavement P
Earthwork
Sidewalk S
Median M
Retaining Walls RW

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. The following are the top value objectives for this project:

e Impacts to Historic Properties and Stream
Meets Need and Purpose

Reduces Costs

Improves Operations

Maintains safety

Reduces Impact to Right-of-Way

Eases construction

After discussing each idea, the team evaluated the ideas by consensus. This produced 15 ideas rated
4 or 5 to research and develop into formal VE alternatives to be included in the Section Two 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 /A

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM

SR 211/TANNER’S MILL ROAD TO I-85 SHEETNO.. 1 of 2
STP00-0065-03(055); P.I. No. 132860
Jackson and Hall Counties, GA
NO. IDEA DESCRIPTION RATING
SIDEWALKS (S)
S-1 Delete sidewalks from Chardonnay Trace north, retain 12-ft.-wide shoulder 5
S-2 Use asphalt in lieu of concrete for sidewalk 3
RIGHT-OF-WAY (ROW)
ROW-1 Narrow typical section from STA 230+00 to Ednaville Road from 32-ft.-wide median 5
to 20-ft.-wide median
ROW-2 Move alignment north at New Liberty Church Road 5
ROW-3 Realign Chardonnay Trace 4
ROW-4 Encroach on historic property at Ednaville Road and save properties on the other side 2
of the road
ROW-5 Shift alignment at the intersection of new SR 53 and existing SR 53 Combine
w/ROW-2
ROW-6 Reduce typical section of Chardonnay Trace 5
ROW-7 Reduce amount of improvements on New Liberty Church Road 5
ROW-8 Narrow the median from Ednaville Road to New Liberty Church Road 5
ROW-9 Reduce extent of improvements at New Cut Road and Ednaville Road 4
ROW-10 | Change typical section at beginning of project to reduce earthwork and right-of-way See RW-1
ROW-11 | Use araised median section throughout the entire project Combine
w/ROW-1/
ROW-2
and
ROW-8
MEDIAN (M)
M-1 Use grassed median in lieu of raised concrete median 5
M-2 Use and 18-ft.-wide median in lieu of 20-ft.-wide median throughout the project 4

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 ‘l

PROJECT: WIDENING AND RECONSTRUCTION OF SR 53 FROM

SR 211/TANNER’S MILL ROAD TO -85 SHEETNO.- 2 of 2
STP00-0065-03(055); P.I. No. 132860
Jackson and Hall Counties, GA
NO. IDEA DESCRIPTION RATING
PAVEMENT (P)
P-1 Use 11-ft.-wide inside lanes in lieu of 12-ft.-wide inside lanes 3
P-2 Use 4-ft.-wide paved shoulder in lieu of 6.5-ft.-wide paved shoulder 4
RETAINING WALL (RW)
RW-1 Narrow typical section to reduce extent of retaining wall 5
RW-2 Use mechanically stabilized embankment wall or modular block wall in lieu of 5
concrete wall
RW-3 Move roadway south to eliminate/reduce wall 4
EARTHWORK (E)
E-1 Raise profile from STA 120+00 to STA 156+00 4
E-2 Raise profile from STA 64+00 to STA 76+00 4
Rating: 1—2 = Not fo 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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