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I. EXECUTIVE SUMMARY



INTRODUCTION

This Value Engineering report summarizes the results of the Value Engineering study
performed by Ventry Engineering for the Kentucky Transportation Cabinet. The study was
performed during the week of August 18-22, 1997.

The subject of the study was US 68, Bourbon & Nicholas Counties from Paris to Carlisle.

PROJECT DESCRIPTION

The project as currently proposed is to construct two new lanes and acquire right of way
for two future lanes, which would produce an ultimate four lane typical section with a 40°
median. The limits of the project are from Paris to east of the KY 68 and KY 36 split,
approximately 13.5 miles. It is also proposed to bypass Millersburg and construct a new
bridge over Hinkston Creek.

METHODOLOGY

The Value Engineering Team followed the basic Value Engineering procedure for
conducting this type of analysis.

This process included the following phases:

. Investigation

. Speculation

. Evaluation

. Development

. Presentation

. Report Preparation

N AW

Evaluation criteria identified as a basis for the comparison of alternatives included the
following:

Right of way impacts/cost
Historical Impacts

Level of service

Roadway construction cost
Bridge construction cost
Maintenance of traffic

Impacts to Millersburg

Local impacts from construction
Arterial Continuity

Safety



RESULTS

The following five areas of focus were analyzed by the Value Engineering team.
1. Typical Section

2. Profile Grades

3. Horizontal Alignment

4. Right of Way

5. Historical Impacts/Mitigation

From these areas the following Value Engineering alternatives were developed and are
recommended for Implementation:

Recommendation Number 1

The Value Engincering Team recommends that Value Engineering Alternative No.
1 be implemented. This alternative utilizes four lanes with a 40’ median,
recenstructs two lanes as close to the existing alignment as possible and constructs
two new lanes, corrects the existing profile for stopping sight distance where needed,
realigns the proposed bypass alignment from west of Millersburg to Hinkston Creek,
avoids any historical impacts by shifting the alignment where needed or narrowing
the median to four lanes with a 15’ median with median barrier, and uses the
existing right of way as much as possible from Paris to KY 36.

If this recommendation can be implemented, there is a possible savings of
$10,572,999 over the "As Proposed" at the time of ultimate buildout and $3,175,500
over the Modified "As Proposed"(VE 8).

Recommendation Number 2-If Recommendation No. I"cannot be implemented

The Value Engineering Team recommends that Value Engineering Alternative No.
3 be implemented. This alternative uses four lanes with 40’ median, reconstructs
two lanes as close to the existing alignment as possible and two separate new lanes,
corrects the existing profile for stopping sight distance where needed, uses a four
lane urban typical section through Millersburg, avoids any historical impacts by
shifting the alignment where needed or narrowing the median to four lanes with a
15’ median with median barrier, and uses the existing right of way as much as
possible from Paris to KY 36.

If this recommendation can be implemented, there is a possible savings of
$17,495,899 over the "As Proposed" at the time of ultimate buildout and $10,098,400
over the Modified "As Proposed" (VE 8).
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Recommendation Number 3-If Recommendations Nos. 1 or 2 cannot be implemented

The Value Engineering Team recommends that Value Engineering Alternative No.
2 be implemented. This alternative uses four lanes with a 40’ median, reconstructs
two lanes as close to the existing alignment as possible and two separate new lanes,
corrects the existing profile for stopping sight distance where needed, realigns the
proposed bypass alignment from west of Millersburg to Hinkston Creek,avoids any
historical impacts by shifting the alignment where needed or narrowing the median
to four lanes with a 15° median with median barrier from Paris to west of
Millersburg, from Millersburg to the end of the project uses a two lane section with
a bypass around Millersburg, and uses the existing right of way as much as possible
from Paris to west of Millershurg

If this recommendation can be implemented, there is a possible savings of
$14,726,749 over the "As Proposed" at the time of buildout and $7,329,250 over the
Modified "As Proposed"(VE 8).



II. LOCATION OF PROJECT
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IH. TEAM MEMBERS AND PROJECT DESCRIPTION



TEAM MEMBERS

NAME AFFILIATION EXPERTISE PHONE

William F. Ventry, | Ventry Engineering | Team Leader 850/627-3900

P.E., C.V.S.

Don Keenan Ventry Engineering | Structural Team 850/627-3900
Member

Jerry Love Ventry Engineering | Roadway 850/627-3900
Team Member

Dallas Gray Ventry Engineering | Right of Way 850/627-3900

Team Member

Karen Hudson

Wilbur Smith
Associates

Environmental
Team Member

606/254-5759

Stuart Goodpaster | Kentucky TC Structural 502/564-4560
Larry Trenkamp Kentucky TC Construction 606/341-2700
Jack Conway Kentucky TC Materials 502/564-2374
Joette Fields Kentucky TC Design 502/564-3280
" Robert Semon_es Kentucky TC Design 502/564-3280
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PROJECT DESCRIPTION

The project as currently proposed is to construct two new lanes and acquire right of way
for two future lanes, which would produce an ultimate four lane typical section with a 40’
median. The limits of the project are from Paris to east of the KY 68 and KY 36 split,
approximately 13.5 miles. It is also proposed to bypass Millersburg and construct a new
bridge over Hinkston Creek.



PERSONS CONTACTED

NAME

AFFILIATION

PHONE

Paul Doss

Federal Highway
Administration

502/223-6740

Janet Coffey

Kentucky TC, Operations

502/564-4556

Dave Heil

EA Partners

606/277-8320

Jerry Cottingham

EA Partners

606/277-8320

Steve Farmer

Kentucky TC,
Maintenance

606/246-2355

Daryl Greer

Kentucky TC, Design

502/564-3280

Wayne Mosley

Kentucky TC,
Construction

606/246-2355

Keith Caudill

Kentucky TC, Design

606/246-7355

1.J. Blankenship

Kentucky TC, Design

606/246-7355

Robert Polsgrove

Kentucky TC,

502/564-7250

Environmental
A.L. Perkins Kentucky TC, 606/246-2355
| Preconstruction
John Mettille Kentucky TC, 502/564-7250
Environmental

Jim Simpson

Kentucky TC, Design

502/564-3280

John Sacksteder

Kentucky TC, Design

502/564-3280

Louis Morris

Midwest Construction
Products

800/382-5922

LCarl Hazenburg

Tensar
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IV. INVESTIGATION PHASE
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FUNCTIONAL ANALYSIS WORKSHEET, INVESTIGATION PHASE

PROJECT: US 68, BOURBON & NICHOLAS COUNTIES, PARIS TO CARLISLE

DATE: AUGUST 18-22, 1997
FUNCT. | FUNCT. - VALUE
ITEM VERB NOUN TYPE COST WORTH INDEX
* *
Roadway Pavement | Support | Vehicles | B $ 5,500 $ 2,700 2.04
& Base
Earthwork Provide Profile B $ 5,300 500 16.60
Hinkson Creek Span Creek B $ 635 635 1.00
Bridge
Box Culverts Convey Water B $ 1,500 $ 400 3.75
Guardrail Redirect | Vehicles | B $ 440 $ 200 2.20
Cross Drains Convey | Water B $ 500 $ 200 2.50
Maintenance of Maintain | Traffic B $ 660 $ 660 1.00
Traffic
Right of Way Provide Area B $ 7,550 705 10.70
Erosion Control Protect Area S $ 480 480 1.00
Historical Preserve | Area S $ 1,000 500 2.00
Mitigation
R/W Fence Control | Access S $ 453 $ 302 1.50
Clear & Grub Prepare | Site B $ 580 $ 290 2.00
Shoulder Pavement | Support | Roadway | B $ 4,500 $ 2,700 1.70
& Base

# N

= Basic Function

Secondary Function
All amounts x 1000
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INVESTIGATION
After completion of the functional worksheet, the following have been identified by the
Value Engineering Team as areas of focus and investigation for the Value Engineering
process:
1. Typical Section
2. Profile Grades
3. Horizontal Alignment

4. Right of Way

5. Historical Impacts/Mitigation

13



V. SPECULATION PHASE
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SPECULATION

Ideas generated, utilizing the brainstorming method, for performing the functions of
previously identified areas of focus.

1.

TYPICAL SECTION

Environmental Shoulders rather than paved shoulders

Four lanes with a 15’ median with median barrier

Reconstruct the existing two lanes only

Construct two new lanes as close to the existing alignment as possible

Four lanes with 40° median, reconstruct two lanes as close to the existing alignment
as possible and two new lanes

Use a bifurcated median where needed

Decrease shoulder where possible

Use a four lane urban typical through Millersburg

Use a two lane urban typical through Millersburg

Five lanes throughout the project

One way pairs through Millersburg

Three lane rural throughout the project

PROFILE GRADES

Use a bifurcated profile grade

Correct the existing profile for stopping sight distance where needed

Reconstruct the two existing lanes for all vertical requirements

HORIZONTAL ALIGNMENT

Realign the proposed bypass alignment from west of Millersburg to Hinkston Creek
Correct the existing horizontal alignment to meet requirements

Utilize the existing alignment from a point west of Millersburg, through Millersburg

15



Correct the existing horizontal alignment to meet requirements with a new bypass
around Millersburg

Use a new alignment independent of the current alignment but as close to the
existing alignment as possible

Reconsider the cross country alignment

Use a bifurcated alignment where needed

RIGHT OF WAY

Utilize the existing right of way as much as possible

Utilize retaining walls or steepened slopes where possible to reduce right of way
takes

HISTORICAL IMPACTS/MITIGATION

Avoid any impacts by shifting the alignment where needed

Avoid any impacts by narrowing the typical section where needed
Avoid any impacts by providing less lanes where needed

Avoid any impacts by using an independent alignment where possible
Reduce impacts by using landscaping

Reduce impacts by moving structure or entire site if possible

Reduce impacts by using HABS

16



VI. EVALUATION PHASE
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VL.(a) ALTERNATIVES



ALTERNATIVES

From the ideas generated in the speculation phase, the following alternatives were
formulated during the "eliminate and combine” portion of the Evaluation Phase, which
would incorporate all the areas of focus.

Value Engineering Alternative No. 1-Four lanes with 40’ median, reconstruct two lanes as
close to the existing alignment as possible and two new lanes, correct the existing profile
for stopping sight distance where needed, realign the proposed bypass alignment from west
of Millersburg to Hinkston Creek, avoid any historical impacts by shifting the alignment
where needed or narrowing the median to four lanes with a 15’ median with median
barrier, and use the existing right of way as much as possible from Paris to KY 36.

Value Engineering Alternative No. 2-Four lanes with 40’ median, reconstruct two lanes as
close to the existing alignment as possible and two new lanes, correct the existing profile
for stopping sight distance where needed, realign the proposed bypass alignment from west
of Millersburg to Hinkston Creek, avoid any historical impacts by shifting the alignment
where needed or narrowing the median to four lanes with a 15’ median with median barrier
from Paris to west of Millersburg, from Millersburg to the end of the project use a two lane
section with a bypass around Millersburg, and use the existing right of way as much as
possible from Paris to west of Millersburg.

Value Engineering Alternative No. 3-Four lanes with 40’ median, reconstruct two lanes as
close to the existing alignment as possible and two new lanes, correct the existing profile
for stopping sight distance where needed, use a four lane urban typical section through
Millersburg, avoid any historical impacts by shifting the alignment where needed or
narrowing the median to four lanes with a 15’ median with median barrier, and use the
existing right of way as much as possible from Paris to KY 36.

Value Engineering Alternative No. 4-Construct two new lanes as close to the existing
alignment as possible and acquire right of way for a future four lane typical with 40°
median, do not provide a bypass around Millersburg, and use the existing right of way as
much as possible from Paris to west of Millersburg.

Value Engineering Alternative No. 5-Construct two new lanes as close to the existing
alignment as possible and acquire right of way for a future four lane typical with 40’
median, realign the proposed bypass around Millersburg, and use the existing right of way
as much as possible from Paris to west of Millersburg.

Value Engineering Alternative No. 6-Construct two new lanes as close to the existing
alignment as possible, do not provide a bypass around Millersburg, and use the existing
right of way as much as possible from Paris to west of Millersburg.

Value Engineering Alternative No. 7-Construct two new lanes as close to the existing

alignment as possible, realign the proposed bypass around Millersburg, and use the existing
right of way as much as pessible from Paris to west of Millersburg .
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Value Engineering Alternative No. 8 (Modified "As Proposed™") - "As Proposed"” except
construct four lanes as required by the design year traffic rather than construct two lanes
with future four lanes.

20



VL.(b) ADVANTAGES AND DISADVANTAGES
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EVALUATION

The following Advantages and Disadvantages were developed for the Value Engineering
Alternatives previously generated during the speculation phase. It also includes the
Advantages and Disadvantages for the "As Proposed” and Modified "As Proposed".

"As Proposed” - Construct two lanes and acquire right of way for a future four lane typical
section.

Advantages

Low maintenance of traffic cost/impacts
Medium roadway construction cost
Medium bridge cost

Medium arterial continuity

Disadvantages

. High right of way cost

. High direct impacts on the historical properties outside of Millersburg
. Low level of service

. Does not utilize the entire right of way throughout the project

. May be high indirect impacts to historic district in Millersburg
Conclusion:

Recommend to be carried forward for further Evaluation

Value Engineering Alternative No. 1-Four lanes with 40° median, reconstruct two lanes as
close to the existing alignment as possible and two new lanes, correct the existing profile for
stopping sight distance where needed, realign the proposed bypass alignment from west of
Millersburg to Hinkston Creek, avoid any historical impacts by shifting the alignment where
needed or narrowing the median to four lanes with a 15’ median with median barrier, and use
the existing right of way as much as possible from Paris to KY 36.

Advantages

. Medium right of way takes

o Medium direct impacts to the historic properties outside Millersburg
. Low direct impact to the historic district in Millersburg

o May reduce potential accidents in Millersburg

. Low to medium maintenance of traffic

o Single impact of construction on local area

. High level of service

. High arterial continuity
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Disadvantages

. High roadway construction cost
High indirect impact to Millersburg historic district
. High bridge cost

Conclusion:
Recommend to be carried forward for further Evaluation

Value Engineering Alternative No. 2-Four lanes with 40’ median, reconstruct two lanes as
close to the existing alignment as possible and two new lanes, correct the existing profile for
stopping sight distance where needed, realign the proposed bypass alignment from west of
Millersburg to Hinkston Creek, avoid any historical impacts by shifting the alignment where
needed or narrowing the median lto four lanes with a 15’ median with median barrier from
Paris to west of Millersburg, from Millersburg to the end of the project use a two lane section
with a bypass around Millersburg, and use the existing right of way as much as possible from
Paris to west of Millersburg.

Advantages

Low to medium right of way takes

No indirect impact to the historic district in Millersburg

No direct impact to the historic district in Millersburg

Low to medium impact to the historic properties outside Millersburg
Medium maintenance of traffic cost/impacts

Low to medium roadway construction cost

No bridge cost

Disadvantages

. Low to medium level of service

. Possibly no reduction in accidents in Millersburg

° Low arterial continuity since no bypass of Millersburg
Conclusion:

Recommend to be carried forward for further Evaluation

Value Engineering Alternative No. 3-Four lanes with 40° median, reconstruct two lanes as
close to the existing alignment as possible and two new lanes, correct the existing profile for
stopping sight distance where needed, use a four lane urban typical section through
Millersburg, avoid any historical impacts by shifting the alignment where needed or narrowing
the median to four lanes with a 15’ median with median barrier, and use the existing right of
way as much as possible from Paris to KY 36.
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Advantages

Medium right of way takes

Medium impact on the historic properties outside Millersburg
Low direct impact to the historic district in Millersburg

Low bridge cost

Medium level of service

Low to medium maintenance of traffic

Single impact of construction to local area

Disadvantages

o High roadway construction cost
. Low arterial continuity without the bypass around Millersburg
o Possibly no reduction of accidents in Millersburg

Conclusion:
Recommend to be carried forward for further Evaluation

Value Engineering Alternative No. 4-Construct two new lanes as close to the existing
alignment as possible and acquire right of way for a future four lane typical with 40’ median,
do not provide a bypass around Millersburg, and use the existing right of way as much as
possible from Paris to west of Millersburg.

Advantages

Low roadway construction cost

No bridge cost

Medium right of way takes

Medium impact on the historic properties outside Millersburg
Low direct impact to the historic district in Millersburg

Disadvantages

Medium to high maintenance of traffic
Low level of service

Low arterial continuity since no bypass
Possibly no reduction of accidents overall

Conclusion:
Recommend to be carried forward for further Evaluation
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Value Engineering Alternative No. 5-Construct two new lanes as close to the existing
alignment as possible and acquire right of way for a future four lane typical with 40’ median,
realign the proposed bypass around Millersburg, and use the existing right of way as much as
possible from Paris to west of Millersburg.

Advantages

Low roadway construction cost

Medium bridge cost

Medium right of way takes

Medium impact on the historic properties outside Millersburg
Low direct impact to the historic district in Millersburg

Disadvantages

High indirect impact to the historic district in Millersburg
Medium to high maintenance of traffic

Low level of service

Low arterial continuity since no bypass

Possibly no reduction of accidents overall

Conclusion:
Recommend to be carried forward for further Evaluation

Value Engineering Alternative No. 6-Construct two new lanes as close fo the existing
alignment as possible, do not provide a bypass around Millersburg, and use the existing right
of way as much as possible from Paris to west of Millersburg.

Advantages

Low right of way takes

Low roadway construction cost

Low direct impacts to historic properties outside Millersburg

Low indirect impacts to historic district in Millersburg since no bypass
No bridge cost

Disadvantages

. Low level of service
High maintenance of traffic
. Low to medium arterial continuity

Conclusion:
Recommend to be carried forward for further Evaluation
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Value Engineering Alternative No. 7-Construct two new lanes as close to the existing
alignment as possible, realign the proposed bypass around Millersburg, and use the existing
right of way as much as possible from Paris to west of Millersburg.

Advantages

Low right of way takes

Low roadway construction cost

Low direct impacts to historic properties outside Millersburg
Medium bridge cost

Disadvantages

. Low level of service

. High maintenance of traffic

. Low to medium arterial continuity

. High indirect impacts to historic district in Millersburg
Conclusion:

Recommend to be carried forward for further Evaluation

Value Engineering Alternative No. 8 (Modified "As Proposed”) - "As Proposed” except
construct four lanes as required by the design year traffic rather than constructing two lanes
with future four lanes.

Advantages

Low maintenance of traffic cost/impacts

High level of service

High arterial continuity

May reduce potential accidents in Millersburg

Single impact of construction on local area

Low direct impact on the historic district of Millersburg

Disadvantages

High right of way takes

High roadway construction cost

High bridge cost

High direct impact on historic sites outside Millersburg
Does not utilize existing right of way

High indirect impact on historic district of Millersburg

Conclusion:
Recommend to be carried forward for further Evaluation
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VI.(c) EVALUATION MATRIX

*NOTE: Matrices are used to determine a preferred alternative when more than one
competing Alternative to the "As Proposed” Alternative survives the
advantages and disadvantages process.
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EVALUATION MATRIX
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VII. DEVELOPMENT PHASE
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VIL.(a) AS PROPOSED
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"As Proposed"

The "As Proposed” alternative consists of constructing two new lanes on a new alignment
to the west of the existing alignment. This alignment extends from the Paris bypass to west
of Hinkston Creck (west of Millersburg) and then bypasses Millersburg to the north and
continues east to the end of the project at the intersection with KY 32. The "As Proposed"
alternative will be constructed as a two lane initial and a future four lane facility. The "As
Proposed" utilizes the existing right of way from the beginning of the project to west of
Millersburg then the alignment is to the left of the existing KY 68 and the existing right of
way is abandoned. The typical section is two 3.6 meter lanes, with two 3.0 meter
shoulders. A new bridge over Hinkston Creek will be required on the Millersburg bypass.

The "As Proposed"” alternative is classified as a primary arterial on the National Highway
System. As shown in the attached table 11-6, Guide for Selection of Design Levels of
Service, AASHTO Geometric Design Manual, the appropriate level of service for a rural
arterial in rolling terrain is LOS B. Therefore, this level of service should be provided for
this project.

The "As Proposed" alternative provides the LOS and capacities as follows:

Segment Actual 2021 DHV LOS (Two Lane Hwy.)
3 1,579 E
5(Millersburg ByPass) 1,075 D
7 761 C
6 1,277 D

The cost for the different "As Proposed" Alternatives have been adjusted for use in the
Value Engincering Analysis as follows:

"As Proposed” (2 land/4 lane Future) = $35,889,876
"As Proposed" (2 lane const. w/ultimate 4 lane buildout = $48,079,299
"As Proposed" (VE-8)(4 lane const.) = $40,681,800
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"AS PROPOSED", AT THE TIME OF ULTIMATE BUILDOUT
COST ESTIMATE

project for future cost of future

two lanes

11,928,300 x .067 (10 year

future)

Sira e
DESCRIPTION UNIT | PROP’D | 2 LANE, PROP’D | ULTIMATE
COST | QTY. 4 LANE QTY. BUILDOUT
ULTIMATE PROP’D
PROP’D COST
COST
COST OF ORIGINAL 2 LANES | LS 1 $26,284,299 $26,284,299 ‘
R/W COST $ 8,031,000 $ 8,031,000 Al
‘ HISTORICAL IMPACT LS 1 $1,036,500 1 $ 1,036,500
COST OF ADDITIONAL 2 $11,928,300
LANES
Use 6.7% increase in cost of $ 799,200
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VIL.(b) V.E. ALTERNATIVE NO. 1
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Value Engineering Alternative No. 1

Description

This alternative follows the profile and horizontal alignment of the existing highway except
where profile modifications are required to provide a minimum safe stopping sight distance
of 205m for a design speed of 100 km/h and where minor alignment shifts may be
warranted to reduce possible adverse impacts at historical site locations.

Typical section

The typical section as shown in the drawings provides a four lane divided highway with an
9.8m depressed median, 1.2m left shoulders, and 3.0m right shoulders, and 3.6m lane
widths. At certain locations the median may be narrowed to reduce historical property
impacts. From the US 68/KY 36 intersection to the end of the project, a two lane roadway
is proposed.

Horizontal Alignment

From the Paris bypass to the westerly approach to Millersburg, the existing horizontal
alignment is satisfactory for a design speed of 60 mph. The proposed four lane northerly
bypass of Millersburg is on the revised alignment of the present "As Proposed” alignment.

From Millersburg to the end of the project at the intersection with KY 32, the horizontal
alignment is also acceptable for a design speed of 60 mph with the exception of the 10°
horizontal curve at the intersection with KY 36 which would be eliminated with the
proposed revised design for this intersection.

As shown on the drawings, a revised alignment for the westerly end of the bypass has been
developed which reduces the undesirable bisecting of farm land that would occur with the
proposed alignment. Although the revised alignment will slightly increase the length of the
twin bypass structures over Hinkston Creek, there will be a reduction in required ROW.

Profile

The profile of the existing roadway has been plotted on the profile sheets in this section.
With certain exceptions, the existing roadway profile would be maintained where feasible
to do so. For the section of the project from the Paris bypass to Millersburg, the maximum
existing grade is approximately 3.6%. A profile revision is proposed in the vicinity of the
historically designated Davenport house, (Sta. 209 + 000), to reduce the amount of additional
ROW and to avoid an exceptionally steep driveway grade. As shown in the cross section,
the profile of the existing highway would be raised by constructing a retaining wall
approximately 3m high between the highway and railroad thereby decreasing the width of
the required cut section with a lower profile.
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From Millersburg easterly to the end of the project, the profile of the existing highway
would be maintained to the extent feasible. However, there are locations where existing
grades in the range of 4% to 5% will require additional excavation to obtain a stopping
sight distance of 205m for a design speed of 100km/h. The most critical grade occurs at
the US 68/KY 36 (4.92%) which will be improved with the revised horizontal alignment
through the intersection.

Level of Traffic Service
The four lane typical section will operate at LOS A and will also provide additional

capacity for future traffic growth. For the two lane section from the US 68/KY 36
intersection to the end of the project, traffic will operate between an LOS B and LOS C.

Construction Considerations
Consideration should be given to milling the asphalt concrete of the existing roadway and
stockpiling the material for recycling and use as an asphalt base for the new roadway. This

should result in a cost savings and also provide a means of smoothing the existing roadway
profile.

Maintenance of Traffic

Traffic would be maintained on the existing highway while the new westbound roadway of
the four lane facility is being constructed. Two way traffic would then be diverted to the
completed westbound roadway while the eastbound roadway is being constructed. For the
two lane section from the US 68/KY 36 intersection to the end of the project, traffic could
be detoured over local roads while construction is underway.

Cost Estimate

The following is the estimated cost of V.E. Alternative No. 1 as compared to the "As
Proposed” design modified for a four lane divided roadway.
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VALUE ENGINEERING ALTERNATIVE NO. 1
COST COMPARISON

"1)}3:3(:1111»1‘101\1= UNIT PROP’D 4 LANE V.E. VE.
COST QTY. PROP’D QTY. COST
COST

CLEAR & GRUBBING LS 1 $ 780,400 |1 $ 680,000
R/W COST LS 1 $8,031,000 | 2 $6,860,000

" BRIDGE $635,000/Br | 2 $1,270,000 | 2 $1,270,000
HISTORICAL IMPACT LS 1 $1,036,500 | 1 $ 488,100
CULVERT LS 1 $2,275,300 |1 $2,275,000
CROSS DRAINS LS 1 $ 695,000 |1 $ 695,000
ASPHALT (SURF) $33/m-ton | 48,900 $1,612,400 | 29,942 $ 988,100 "
ASPHALT (BASE) $30/m-ton | 284,200 | $8,525,800 | 265,200 | $7,954,800 "
DGA $15/m-ton | 520,700 | $7,811,000 | 485,800 | $7,287,200 "
EXCAVATION $3.75/m’ 1,942,100 | $7,282,800 | 1,900,000 | $7,125,000 "
STRIPING $1.50/M 138,400 | $ 207,600 | 138,400 | $ 207,600
GUARD RAIL $30/M 13,200 | $ 396,000 | 14,400 $ 432,000 "
STAKING LS 1 $ 98,000 |1 $ 98,000
MOT LS 1 $ 660,000 $ 700,000
TOTAL $40,681,800 $37,506,300

Possible Savings  $ 3,175,500
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Value Engineering Alternative No. 2

Value Engineering Alternative No. 2 follows the same plan and profile as Value Engineering
Alternative No. 1 until it is west of Hinkston Creek. A two lane bypass extends to the
north of Millersburg and connects with the proposed alignment east of Millersburg. This
alternative then connects to the existing alignment and continues as a two lane facility to
the end of the project.

This alternative provides a four lane facility from the beginning of the project to west of
Hinkston Creek and the Millersburg bypass; the bypass is a two lane facility and KY 68
east of Millersburg is a two lane facility. This alternative would utilize as much of the
existing right of way as possible.

This alternative’s four lane section provides two 3.6m lanes,a 3.0m exterior shoulder and
a 1.2 meter shoulder in each direction. A 12.2m median is utilized as much as possible.

This alternative provides a LOS A for the section from the Paris bypass to the western end
of the Millersburg bypass. The two lane Millersburg by- pass has a LOS D. The section
east of Millersburg to KY 36 has a LOS D. The LOS C is provided from KY 36 to the end

of the project.
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VALUE ENGINEERING ALTERNATIVE NO. 2

COST COMPARISON

DESCRIPTION UNIT COST | PROP’'D | 4 LANE V.E. V.E.
QTY. PROP’D QTY. COST
COST

CLEARING 7 LS 1 $ 780,400 |1 $ 346,900
GRUBBING
R/W COST LS 1 $8,031,000 |1 $6,860,000 .l
BRIDGE $635,000/EA | 2 $1,270,000 |1 $ 635,000 ”
HISTORICAL IMPACT LS 1 $1,036,500 |1 $ 488,100 "
CULVERT LS 1 $2,275,300 |1 $1,605,900 I'
CROSS DRAINS LS 1 $ 695,000 $ 370,600 "
ASPHALT (SURF) $33/M-TON | 48,900 $1,612,400 | 46,100 $1,599,900 "
ASPHALT (BASE) $30/M-TON | 284,200 $8,525,800 | 277,500 $8,323,800 |
DGA $15/M-TON | 520,700 $7,811,000 | 510,607 $7,659,100
EXCAVATION $3.75/M° 1,942,100 | $7,282,800 | 1,205,000 | $4,520,800
STRIPING $1.50/M 138,400 $ 207,600 | 44,300 $ 66,450
GUARDRAIL $30/M 13,200 $ 396,000 | 13,200 $ 396,000
STAKING LS 1 $ 98,000 |1 $ 84,000
MOT LS 1 $ 660,000 |1 $ 396,000
TOTAL $40,681,800 $33,352,550

Possible Savings

$ 7,329,250

79



e W =g R o
. = :
h a3 t *
i g B
I , < > ;
\'\ﬁ ®m = {;‘\ ﬂ '
1 f L+
u\‘ ®.d i 1 E
W i : ) ;
i a | ¥ ..
o 2
I B S A
Y ! ]
o :
i P T W et Ve
) ; \ P Ey
] : (' }L A
‘.\ )T e e R
il. - "-\\ Z R :
& /.’ # |
D= i
"= Jo 4
s o
= =
- -
+- mQ mNmr-m =
oo Q0 O- OO~
oM O 000 -1 '
Np = +0OITO + wph=i L
DOE OMe Wm— -
LT D@D I N e 3
= 3 & . =
N T O I (T T £ 5
—a W OB 0O ' &
a9 lx 20 wnw @.4
= :
i u
g
amd
(=]
\ @
fhe =
|I- T
B
] |L
- s
—S0 |.:'
I 1
= -
oo ;
=z EL
@ \}“
a5 !
[N
=2 \f
< )
=gy
~ =
H et -Z
| i, T e
m
¥ i =1 .
. - i'-_,._.-..--r-——"--"'""’ITF."--A_-LT .I'
-.-F__.___-'F-'-.- !
H
E W :,-.'1,—"1:}.
[&] ﬂ * \J
a v 1
ﬁz.r 1 “i‘i, ‘*l'.
> 1 W 31
- l'""h\ }
a T A T
) 11,
P
@ b i
I i3 1 7
L ¥ . [
x ok
ut }"":I = ¥ ’
3 g
< { I i
= i :
. ! .t .5 -7]"
HE R ?
1
} 4
3 ¥
P ,Il'/
i

TR L
Lk | H I-
1 7 AL
yE \*, ¥
N l‘-._' .
‘."__f‘,ﬂ_“:ﬂ 1t ]

1;&

o i
i ¥

! Eeil

118
Hi i'
R V-

!

VALUE ENGINEERING
ALTERNATIVE NO. 2




h22

~=_ VALUE ENGINEERING
ALTERNATIVE No. 2




¢ 'ON FALLVNYUALTY
ONIFINIONE INTVA

L




2 'ON FALLYNYILTV
ONIMFINIONT FNTVA




P e
Z "ON HALLYNUALTY — A :
ONIMTIANIONT FNTVA ¥ /. . ¢ m Aper x._.. £
RN i Fg \ =
— “, kS T ™ 1
.\I. IIH Iv(..l. 3 ﬁa\ : ~~ - @4 R
e By A b A 1

LD N
”-.—-—.—8——-——-5—-——-—:—.—.——- — d y i o -

' I
LR UL

ﬂ ' E 5 _“ Nu_ . J & )
. ) 2 i s



-~ Z°'ON FALLYNNALTV _ o b
i ONIHFINIONT ANTVA ' )

...._._-—ga——._..
. Pt

* I ' TR LA
..|:|!|1. - R C A AR ==
r e &
i & ....|........% e -~
Y [/ ..
.._ .
_..

\ s 7

L . e

,.«..%\w [

-y -+
—




' )
vz 1A : f @@05‘0‘? .
[ i{\é ooo' p
g Sso-as 0% 1
WL NI 545 90
% | 529_, > 9.:8:% o s,
IRREL SRR o i &
@ ﬁ:"( A-“- 6;1"*& \\"' O’O
; dfb_ e‘e?\pe \\ >
- ¥ &d\_\\\ “:S‘) f

e

e

Oy -

o
=

; oL
T 2«
< \ gg

: A i "'E

K .(\\ ‘ \ gs

Jl' ‘ i g 4 gg

L gty
'-.“ X .

-r
B&

o

AL
'

kit

o .':\“ -

R g

s 1 H1ELL




VII.(d) V.E. ALTERNATIVE NO. 3

87



Value Engineering Alternative No. 3

Value Engineering Alternative No. 3 follows the same plan and profile as Value Engineering
Alternative No. 1 on each side of Millersburg but follows the existing KY 68 profile and
alignment through Millersburg. The profile is adjusted when necessary and a split profile
is utilized. This alternate utilizes a four lane facility through Millersburg until it reaches
KY 36, then a two lane facility is utilized to the end of the project. The existing right of
way is utilized. The Value Engincering Alternative No. 3 is a four lane facility, utilizes
two 3.6m lanes, a 3.0m exterior shoulder and a 1.2m interior shoulder in each direction.
A 12.2m median is provided whenever possible. An Urban four lane is used through

Millersburg.

This alternative provides a 2025 LOS A to the intersection with KY 36. The two lane
section from KY 36 to the end of the project provides a LOS C.
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VALUE ENGINEERING ALTERNATIVE NO. 3

COST COMPARISON
DESCRIPTION UNIT COST | PROP’'D | 4 LANE V.E. V.E.
QTY. PROP’D QTY. COST
COST
CLEARING & GRUBBING | LS 1 $ 780,400 |1 $ 514,500
R/W COST LS 1 $8,031,000 |1 $5,425,600
[
BRIDGE $635,000 1 $1,270,000 |1 $ 635,000 "
HISTORICAL IMPACT LS 1 $1,036,500 |1 $ 488,100
CULVERT LS 1 $2,275,300 |1 $1,777,600
CROSS DRAINS LS 1 $ 695,000 |1 $ 461,500 ||
ASPHALT (SURF) $33/M-TON | 48,900 $1,612,400 | 38,100 $1,258,500
ASPHALT (BASE) $30/M-TON | 158,700 $8,525,800 | 218,200 $6,547,300 |
DGA $15/M-TON | 288,700 $7,811,000 | 394,000 $5,909,500
EXCAVATION $3.75/M3 1,942,100 | $$7,282,800 | 1,543,700 | $5,788,800 |
SPECIAL EXCAVATION | LS 1 $ 50,000
SIDEWALK $40.53/2 4096 $ 166,000
CURB & GUTTER $44.74/M 2682 $ 120,000
CURB BOX REMOVE $400 EA. 40 $ 16,000
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VALUE ENGINEERING ALTERNATIVE NO. 3

COST COMPARISON
(CONTINUED)
DESCRIPTION UNIT PROP'D | 4 LANE V.E. V.E.
COST QTY. PROP’D QTY. COST
COST

NEW CURB BOX $2500/EA 42 $ 105,000
RECONNECT CULVERT $230/M 128 | $ 29,500
GUARDRAIL $30/M 13,200 $ 396,000 10,270 | $ 308,100
STRIPPING $1.50/M 138,400 | $ 207,600 136,667 | $ 205,000
STAKING LS 1 $ 98,000 1 $ 100,000
MOT LS 1 $ 660,000 1 $ 677,400
TOTAL $40,681,800 $30,583,400

Possible Savings  $ 10,098,400
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VIL.(e) V.E. ALTERNATIVE NO. 8
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Value Engineecring Alternative No. 8
("As Proposed" Modified)

This alternative is similar to the designers "As Proposed" alternative except it utilizes a four
lane facility from the Paris bypass to KY 36, a two lane facility is utilized for the remainder
of the project. A four lane Millersburg bypass is utilized. The "As Proposed" alignment
utilizes the existing right of way from the Paris bypass to west of Millersburg. The existing
right of way cast of Millersburg is not fully utilized. The typical section utilizes two 3.6m
lanes, a 3.0m exterior shoulder and a 1.2m interior shoulder in each direction with a 12.2m

median.

This alternative provides a 2025 LOS A from the Paris bypass to west of the Millersburg
bypass. The Millersburg bypass has a 2025 LOS B. the section east to KY 36 has a LOS
A. The remaining section, a two lane section, is a 2025 LOS D.
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VALUE ENGINEERING ALTERNATIVE NO. 8
("AS PROPOSED" MODIFIED FOR FOUR LANES)

COST COMPARISON
DESCRIPTION UNIT COST | PROP'D | 2 LANE/4 LANE | V.E. V.E.
QTY. FUTURE QTY. COST
PROP’D COST
CLEAR & LS 1 $ 578.100 1 $780,400
GRUBBING
R/W COST LS 1 $8,031,000 1 $8,031,000
BRIDGE $635,000/EA | 1 $ 635,000 2 $1,270,000
” HISTORICAL LS 1 $1,036,500 1 $1,036,500
IMPACT
" CULVERT LS 1 $1,459,900 1 $2,275,300
CROSS DRAINS LS 1 $ 495,500 1 $ 695,000 |
ASPHALT (SURF) | $33/M-TON 27,300 |$ 899,900 48,900 $1,612,400
ASPHALT (BASE) | $30/M-TON | 158,700 | $4,760,900 284,200 | $8,525,800
DGA $15/M-TON | 288,700 | $4,331,200 520,700 | $7,811,000
EXCAVATION $3.75/m’ 1,416,300 | $5,311,000 1,942,100 | $7,282,800
STRIPING $1.50/M 69,200 |$ 103,800 138,400 | $ 207,600
| GUARDRAIL $30/M 12,690 | $ 380,700 13,200 $ 396,000
STAKING LS 1 $ 70,000 1 $ 98,000
" MOT LS 1 $ 660,000 1 $ 660,000
" TOTAL |$2s,753,500 | |$40,681,800 "

Possible Additional Cost
Over 2 lane const. with a 4 lane future
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VIL.(f) TRAFFIC
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TRAFFIC ANALYSIS

U.S. 68 has been designated as a primary arterial on the National Highway System. As
shown in Table 11-6, Guide for selection of design levels of service LOS, AASHTO
Geometric Design Manual, the appropriate level of service for a rural arterial in rolling
terrain is LOS B. This LOS should, therefore, be provided for this project, based on
acceptable AASHTO criteria. This LOS will provide reasonably free flow with flow rates
not exceeding 55% of capacity, which equates to 1,200 passenger vehicles per lane, per
hour, at an average travel speed of 96Km/h (60 mph) under ideal conditions for a multilane
rural highway. For a two lane two directional highway, with LOSB, the average travel
speed would be 88 Km/h (55 mph) with a flow rate of 750 passenger cars per hour, (total
two way) under ideal conditions.

Capacity analyses were made for various segments of the project utilizing the Highway
Capacity Manual procedure for two lane, two directional highways and 20 year design hour
volumes provided by the Department. Copies of the traffic data sheets are included, as well
as the results of the capacity analyses which are summarized as follows:

Segment 2021 DHV Actual Flow Rate Level of Service
(WPH) 2021 DHV (Two Lane Hwy.)

3 1579 E

5 (Millersburg ByPass) 1075 D

7 761 C

6 1277 D

In addition to the preceding analyses, the VE team also obtained the results of mainline
capacity analysis prepared by the Department for the segment of US 68 from Paris to
Millersburg. As shown in the table (7B), the projected LOS for this project (Sections H
through M) would be E, with 2025 year traffic volumes. For Section N (KY 36 to KY
32/KY 36, the projected LOS is D.

Based on the preceding traffic capacity analyses, for the project section from the beginning
of the project to the Westerly connection to Millersburg, a four lane divided highway
should be constructed to obtain an acceptable LOS for a rural arterial.

For the proposed Millersburg bypass, (Segment 5), a two lane, two directional roadway will
provide LOS D for 2021 design hour volumes. Although this may be acceptable, the
consensus of the Value Engineering team was that a four lane divided section should be
provided.

Immediately west of Millersburg (Segment 6) to the intersection with KY 36, a two lane two
directional highway will also provide LOSD for the projected 2021 design hour volumes.
The Value Engineering team agreed that a four lane divided facility should be constructed
and provide an operating speced and free flow condition that is consistent with the
contiguous segment,
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At the intersection of US 68 and KY 36, there is a significant reduction in the traffic
volumes on US 68 east of the intersection. For this section, a two lane roadway will provide
adequate capacity for LOS C. The Value Engineering team concurred that a two lane
section is acceptable, particularly since two lanes are to be provided for the continuation
of US 68 in Nicholas County.

In summary, although a two lane two directional roadway will provide an acceptable LOS
for current traffic, the operating speed and free flow conditions would be significantly
compromised prior to the end of the 20 year design period. A very supportable case can,
therefore, be made for the construction of a four lane facility initially which will not only
provide a LOS A for projected design year volumes, but will also provide sufficient capacity
for additional traffic growth that may occur in this traffic corridor.
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90 . AASHTO—Geomerric Design of Highways and Streets

Once a level of service has been selected, it is desirable that all efements of
the roadway are consistently designed to this level. This consistency of design
service flow rate resuits in near-constant freedom of traffic movement and
operating speed, and flow interruptions from bottlenecks can be avoided,

The HCM (11) supplies the analytical base for design calculations and
decisions, but the designer must use his or her judgment to select the proper level
of service, The designer may possibly selecta design service flow rate less than
the anticipated demand for cenain recreational routes or for cnvironmental or
land use planning reasons. Or, the guidance given in Table II-6 may be chosen
for the appropriate values in particular locations.

Whether designing an intersection, an interchange, an arterial, ora freeway,
the selection of the desired level of service must be carefully weighed because
the adequacy of the roadway is dependent on this choice.

Type of Area and Appropriate Level of Service

Highway Rural Rural Rural Urban and
Type Level Rolling  Mountainous Suburban
Freeway B B C C
Arterial B B C C
Collector c C D D
Local D b D D

NOTE: General operating conditions for levels of service (Source: Ref. 11):

A - free flow, with low volumes and high speeds.

B - reasonably free flow, but speeds beginning to be restricted by traffic
conditions.

C - in stable flow zone, but most drivers restricted in freedom 1o select their
own speed.

D - approaching unstable flow, drivers have little freedom 10 maneuver.

E - unstable flow. may be shor stoppages.

Table H-6. Guide for selection of design levels of service.
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1585 HCM:TWO-LANE HIGHWAYS
Fokdkkkkdddddhkkkddhhdhdkkdk ko bk ke kk kot Ak kb ddkhhk ok ko d ok ok ok kb

FACILITY LOCATION.... segment 3 /

DATE OF ANALYSIS..... 08-20-1987
OTHER INFORMATICN....

A) ADJUSTMENT FACTORS

PERCENTAGE OF TRUCKS. . .o i v vrcenensoae o, 6
PERCENTAGE OF BUSES. ... vv'tcinnernrnrnnnnn. 0
PERCENTAGE OF RECREATIONAL VEHICLES......... 0
DESIGN SPEED (MPH)........ Py Siowor) Ty R P Tre 60 |
PEAK HOUR FACTOR. . ...'uiiinisnereeesnnnmnnn.. .95
DIRECTIONAL DISTRIBUTION (UP/DOWN).......... 50 / 50
LANE WIDTH (FT) cvnuivnnennntsoneennnnnnnennn. 12
USABLE SHOULDER WIDTH (AVG@. WIDTH IN FT.)... 10
PERCENT NO PASSING ZONES......c'v'eeunnnneenn. 15

B} CORRECTION FACTORS

E E E £ f £
LOS T B R w d HV
A s s ka2 1 TU T
B 5 3.4 3.9 1 1 81
c 5 3.4 3.9 . 1 1 .81
D 5 2.9 3.3 1 1 .81
E 5 2.9 3.3 1 1 .81

C) LEVEL OF SERVICE RESULTS
INPUT VOLUME (vph}: 1500
ACTUAL: FLOW RATE: 1579

SERVICE
LOS FLOW RATE v/c

A 237 -1
B 519 .23
c 881 .39
D 1287 .57
E 2123 .94

LOS FOR GIVEN CONDITIONS: E
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1985 HCM:TWO-LANE HIGHWAYS
e A L R R R R L LR L P,

FACILITY LOCATION.... segment 5

DATE OF ANALYSIS..... 08-20-1997
OTHER INFORMATION....

A) ADJUSTMENT FACTORS

PERCENTAGE OF TRUCKS. ... .ovvtrvvvmennnnnn.nn. 3
PERCENTAGE OF BUSES.......00uueeeennnnnenn.. 0
PERCENTAGE OF RECREATIONAL VEHICLES......... 0
'DESIGN. SPEED (MPH)......., S0 5 SRS o b MY e 60 |
PEAK HOUR FACTOR . ...t v ittt vtennnennenn.. .93
DIRECTTIONAL DISTRIBUTION (UP/DOWN).......... 50 / S0
LANE WIDTH (FT) @ittt iimese s eeeannnnn. 12
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.)... 10
PERCENT NO PASSING ZONES......vuoeeneennnn.. 12

B) CORRECTION FACTORS

E E E £ £ f
LOs T B R \ a Hv
A a8 h2 U T
B € 3.4 3.9 1 1 .89
c 5 3.4 3.9 1 1 .89
D 5 2.9 3.3 1 1 .89
B 5 2.9 P 1 1 .88

C) LEVEL OF SERVICE RESULTS
INPUT VOLUME (vph): 1000
ACTUAL FLOW RATE: 1075

SERVICE
LOS FLOW RATE v/C

A 257 1
B 575 23
c 975 a5
D 1425 57
E 2350 .94

LOS FOR GIVEN CONDITIONS: D



1985 HCM:TWO-LANE HIGHWAYS
dkkkhkdkkdddhdkdhhhkbhdhkhdtdbh ki bbb bkt hdhdh kbt dhhhdhkd kbbbt sk dddd

FACILITY LOCATION.... [segment 7/

DATE OF ANALYSIS..... 08-20-1997
OTHER INFORMATION....

A) ADJFUSTMENT FACTORS

PERCENTAGE OF TRUCKS. .. o' o vvsosee .. 6
PERCENTAGE OF BUSES. ....ccvvrr . 0
PERCENTAGE OF RECREATIONAL VEHICLES......... o
DESIGN SPEED (MPH)............... deteeiiaat 60
PEAK HOUR" FACTOR: varnet th e T s .92
DIRECTIONAL DISTRIBUTION (UP/DOWN).......... 50 / 50
LANE WIDTH (FT) ..o e e, 12
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.)... 10
PERCENT NO PASSING ZONES. .......0vnvnrnnnnn. 15

B) CORRECTION FACTORS

E E E £ £ £
.08 T B R w d HV
A e 5 a2 T T
B 5 3.4 3.5 1 1 81
cC 5 3.4 3.9 1 1 .81
D 5 2.8 3.3 1 1 .81
E 5 2.9 3.3 1 1 .81

C) LEVEL OF SERVICE RESULTS
INPUT VOLUME (vph) : 700
ACTUAL FLOW RATE: 761

SERVICE
LOSs FLOW RATE v/C

A 237 .1
B 519 .23
c 881 .32
b 1287 .57
E 2123 94

LOS FOR GIVEN CONDITIONS: c/
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1985 HCM:TWO-LANE HIGHWAYS
e R e T e O S 2 L L T L urr O,

FACILITY LOCATION.... Segment 6

DATE OF ANALYSIS..... 08-21-1997
OTHER INFORMATION....

A) ADJUSTMENT FACTORS

PERCENTAGE OF TRUCKS. .. ... ivtiiiinnnennnnnss 3
PERCENTAGE OF BUSES.........0verreicnrnnnnn. 0
PERCENTAGE OF RECREATIONAL VEHICLES......... 0
DESTIGN SPEED (MPH) .....00tettemnnnnnnnnnns. 60
PERK HOUR FACTOR. .. ......0utttinmnnnnnnnnnnn. .94
DIRECTIONAL DISTRIBUTION (UP/DOWN).......... 50 / 50
LANE WIDTH (FT)......iocrtiiiiiiinnnnannnnn. 12
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.)... 10
PERCENT NO PASSING ZONES...........c0nuivun... 15

B) CORRECTION FACTORS

E E E £ 4 £
LOs T B R w d Hv
S
B 5 3.4 3.9 1 1 89
c 5 3.4 3.9 1 1 89
D 5 2.9 3.3 1 1 .89
E 5 2.9 3.3 1 1 .89

C) LEVEL OF SERVICE RESULTS
INPUT VOLUME (vph): 1200
ACTUAL FLOW RATE: 1277

SERVICE
LOS FLOW RATE v/C

A 257 .1
B 575 .23
c a7s .39
D 1425 .57
E 2350 .94

LOS FOR GIVEN CCONDITIONS: D
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ARCHITECTURAL/HISTORIC ASSESSMENT

Architectural/Historic Resource Impact analyses are governed by the following rules and
regulations: (1) National Environmental Policy Act, PL. 91-190, including Sections 102(2) A,
102(2)B, and 102(2)C; (2) Department of Transportation Act, PL. 89-670, Section 4(f); (3)
National Historic Preservation Act, PL. 89-665, Section 106; (4) Federal Regulations 36
CFR Part 800, 36 CFR 60 and 48 FR 44716; and (5) Kentucky Heritage Council Statute,
KRS 171.381.

The consultant (Powell, Helen 1997) began the architectural/historic resource assessment
with the identification of properties on or considered eligible for listing on the National
Register of Historic Places (NR property). All historic sites were plotted on a map of the
proposed project. An historic boundary was delineated for all NR properties. The
consultant identified the alternatives which have an effect on the NR properties and
discussed the nature of the effect (No Effect, No Adverse Effect, Adverse Effect). For each
proposed alternate, a summary of historic properties affected and the nature of the effect
on each was provided. Finally, mitigation recommendations were suggested.

The Value Engineering team did not evaluate the consultants conclusions concerning the
National Register eligibility of properties, the delineation of historic boundaries, or the
justification of the boundaries. We did, however, consider the consultants conclusions
concerning the effect of the proposed alternate on the NR properties as well as the
recommended mitigation.

Both the direct and indirect effects on each NR property must be considered. Direct effects
involve fee simple acquisition or acquisition of permanent easements from within the NR
boundaries of the site. Indirect effects involve temporary easements, “constructive use”
effects, or other non-acquisition effects such as visual, audible or atmospheric impacts on
the site. A project will be considered to constitute a “constructive use” of a site if it will
substantially impair the use of the site or the features which make it eligible.

The mitigation recommendations must describe how the direct and indirect effects of each
alternate on NR properties can be eliminated or mitigated pursuant to 36 CFR 800. If the
assessment indicates that adverse effects will result, an investigation of the elimination of
impacts by project modification should be conducted. In the event that it is not prudent and
feasible to avoid the use of a NR property, a Section 4(f) evaluation must be prepared.
Members of KYTC’s Division of Environmental Analysis suggest that a years delay could
be expected if a project is required to enter the Section 4(f) process.
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As Proposed/Modified As Proposed'

The consultant concluded that the proposed alignment would effect nine historic properties
listed on, or eligible for listing on, the National Register of Historic Places (9, 10, 15, 18,
23, 25, 54, 55, 67). Three strategies for lessening the impact on the properties were
proposed-- reconstructing rock fences, constructing retaining walls, and landscaping. The
consultant concluded that as a result of the mitigation strategies suggested, there would be
no adverse impact on NR properties located in the project corridor.

Site # Alternate Mitigation Suggested Cost for Suggested ]
Mitigation
9 1 reconstruct rock fence $51,950
(304 meters)
10 1 retaining wall $135,890 + 38,000
15 1 landscaping $50,000
18 1 retaining wall $97,840 + 211,000
23 1 reconstruct rock fence $85,300
and landscaping (203
meters)
25 IW retaining wall $81,534 + 41,000
54 1w retaining wall $58,678
55 2 landscaping $50,000
67 2 reconstruct rock fences $135,350
{813 meters)
4(f) 06 $62,193
II TOTAL I— $1,098,735

No costs for architectural/historic site mitigation were included in the Proposed Alignment
cost. Given the limited information available, the VE team arrived at the mitigation costs
presented in the above table. Over 1,320 meters of rock fencing will be destroyed by the
proposed alignment. The proposed mitigation plan suggests that the fences should be
reconstructed outside the project right-of-way. Precedence suggests that the State Historic
Preservation Office (SHPO) will require that Historic American Building Survey (HABS)
documentation be conducted before the fences are removed. HABS large format
photography and site plans will cost approximately $2,000 per fence. Precedence also
suggests that the Division of Environmental Analysis will require the consultant to employ
a qualified dry stone mason to reconstruct the fences. The Dry Stone Conservancy (606-272-

'The As Proposed and Modified as Proposed will have the
same effect on NR properties and thus are considered together.
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4807) maintains a registry of masons qualified to reconstruct historic stone fences. The
Conservancy estimates that the labor cost of reconstructing dry laid rock fences at $150.00
per yard. Using this figure, the labor cost to reconstruct the three fences impacted by the
proposed alignment would be $222,600.

Landscaping was suggested as a mitigation strategy for three sites. The consultant did not
offer any landscaping plans nor a description of the current landscaping. Based on a
windshield survey and past experience, the VE team estimated that it would cost
approximately $50,000 per site to replace trees and vegetation removed by the project with
like species and frequency consistent with the present condition.

Finally, the consultant suggested that three properties should be mitigated by the
construction of retaining walls in front of the homes, The actual cost of building the walls
($20.00 a square foot) would be $373,942. It is our opinion, however, that the SHPO will
not approve the proposed retaining walls as a mitigation strategy and thus, will find that
the proposed alignment will result in an adverse effect on all three of the properties. This
could result in the propertics having to be moved and placed in a similar setting. The
properties would have to be purchased and HABS documentation would have to be
completed before the homes could be moved. This would result in approximately $290,000
additional costs.

Finally, as a result of the adverse effect on NR properties, the project would have to go
through the Section 4(f) process. Members of the Division of Environmental Analysis
suggest that this will result in a minimum of a one year delay. This will cost, at a minimum,
six percent for inflation, and could ultimately result in the loss of the Federal funds.

VE-1, VE-2, VE-3

US 68 has been designated a Scenic Byway. Congress created the National Scenic Byways
Program for two primary reasons:

1) to designate an elite set of national scenic byways that celebrate the cultural diversity
of the nation and its various regions; and

2) to provide a dedicated source of funding for development of state and national scenic
byways--the National Scenic By-ways Discretionary Grant Program.

Because of the scenic and historic significance of US 68, as acknowledged by its designation
as a Scenic Byway, special efforts should be taken to help preserve the characteristics which
enable it to convey its significance. As in the case of Paris Pike, this designation allows
designers to use some unique tools to help avoid adversely impacting significant sites, for
example, environmentally friendly shoulders, split grades, interpretive signs, and the
acquisition of scenic easements and historic sites. All of these strategies were considered in
the VE alternatives.
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All VE alternatives will follow the current alignment as closely as possible, utilize
environmentally friendly shoulders, and will employ split grades to minimize differences in
elevation. In most cases, the VE alternatives will remain inside the current southern right-
of-way. As a result, four properties (9, 15, 54, 55) which were being impacted by the
proposed alternate will not be adversely effected by the VE alternates, for example, the
rock fences at Site 9 will not be taken. The total savings of not impacting the four
properties will be approximately $210,628.

One instance where the VE alignments will not remain inside the current southern right-of-
way is at Site 25. In this case, the alignment will be moved to the south in order to lessen
the impact on the historic home. In addition, a split grade will be used to minimize the
difference in the elevation, and the retaining wall will be built between the southern right-
of-way and the railroad, instead of in front of the home, as has been proposed. The same
mitigation strategy will be used at site 10 and 18. We believe the SHPO will find that there
is no adverse effect in these cases, eliminating the need to move the homes and enter the
4(f) process. This will result in a savings of $163,950.

| SITE NUMBER | AS PROPOSED MITIGATION VE 1-2-3 “
COST MITIGATION COST
9 $51,950 NC
10 $173,890 $135,890
15 $50,000 NC
18 $308,840 $50,000
23 $85,300 $85,300
25 $122,534 $81,534
54 $58,678 NC
55 $50,000 NC
67 $135,350 $135,350
40 $62,193 NC
TOTAL $1,098,735 ~ $488,074 ||

The consultant’s architectural/historic report did not consider the indirect effect of the
bypass on Millersburg. The VE team considered both the impact of the bypass and the
impact of a four lane alternate through the historic district which would take all on-street
parking.
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Highway bypasses have long provided a practical approach to improving transportation
levels of service through small cities in primarily rural settings by rerouting through traffic.
Bypasses normally produce benefits for road users in the form of reduced travel time,
vehicle operating costs, and improvement in safety. It also reduces environmental nuisance
from traffic to residents and pedestrians along the bypassed roads. In addition, bypass
construction normally produce local economic impacts of the following nature: (a) the
creation of new jobs and subsidy revenue from facility planning, construction, and
operations; (b) the indirect impact of increased production because of reduced
transportation costs and delays; and © the indirect impact of all of the above on nonusers
because of the multiplier effect.

The construction of bypasses, however, have not always been meet with unanimous
approval. Communities have feared that their economies would be adversely affected by the
bypass construction. Business interests in the bypassed cities have often felt that large
numbers of customers would be diverted from the business district. Studies have shown,
however, that the economic impact of highway bypasses on small cities in rural settings is
not uniform and in most cases appears to be rather minor. Only in the case of highway-
oriented business (i.c., those providing fuel, food, and accommodations for travelers) does
there appear to be a serious affect. Highway-oriented business does not appear to be a
significant contributor to the Millersburg historic district.

The four lane through Millersburg alternate would take all of the on-street parking. Since
World War II, downtown parking has evolved from a “convenience” to a “necessity.”
Based upon attitude surveys, most customers now expect convenient, safe, easily accessible
parking; and virtually all business owners see it as a necessity. The attitude surveys clearly
indicate that people believe adequate parking is necessary and that without it, downtown
revitalization will fail.

Considering the effects of both a bypass and a four lane alternate through the Millersburg
Historic District, the VE team concluded that the bypass would have less impact on the
district. The negative impact can be lessened by constructing environmentally friendly signs
directing the public to the historic district and by strengthening zoning laws which would
control commercial growth along the bypass. Funding for the signs could be obtained from
the National Scenic By-Ways Discretionary Grant Program.
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CULTURAL HISTORICAL SITE SURVEY

Page 1 of 3 September 1996
Revised 7/97

Note: "NR" indicates that a site Is in one of the followinc
Listed on the National Register
Determined eligible for the National Register
Meets National Register criteria
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CULTURAL HISTORICAL SITE SURVEY

Page 2 of 3 September 1996

Note: “NR" Indicates that a site is in one of the following categories:

{ Listed on the National Register
Determined eligible for the National Register

Meets National Register criteria

Revised 7/97
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44. James Batterson House (BB-M-11)

47, Miller/Barton House
5 NR 46. J. McClintock House (BB-196)

50. Toll Ho!
NR

LN 48. John Clark _
— Miller House " T
68 ——
“45. Millersburg Cemetery (BB-197)  ExistUS ] T
(BB-N-10) NR
is.US 68 NR { MILLERSBURG ) 49. Dwelling (BB-563)

43. Millersburg Historic District NR
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BB-195)

i@ (Ni-139)
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ALTERNATE
ALTERNATE *2
ALTERNATE *i West)
ALTERNATE *2 (West)
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, 52, Dwelling (Ni-140)

.53. Dwelling/Barn {Ni-141-142)
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;arpenter House (Ni-79}

R

METRIC

EXHIBIT 2B
BOURBON / NICHOLAS COUNTY

US 68 ( Paris - Maysville Road )
Item No.7 - 310.00
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Contour Irterval = 2.5m

m
130

!

AS PROPOSED



CULTURAL HISTORICAL SITE SURVEY

Page 3 of 3 September 1996
Revised ¥/97

Ni-80: Shanklin House destroyed

56, Dwelling (Ni-143)

\ |57, Thro:
W\ NR

Note: "NR" indicates that a site Is in one of the following categories:
Listed on the Natlonal Register
Determined eligible for the Natlonal Register
Meets National Register criteria AS PROPOSED
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CULTURAL HISTORICAL SITE SURVEY

Page 1 of 3 September 1996
Revised 7/97

Note: "NR" indicates that a site is In one of the following
Listed on the National Register
Determined eligible for the National Register
Meets National Register criteria
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CULTURAL HISTORICAL SITE SURVEY
Page 2 of 3 September 1996

Note: "NR" indicates that a site Is In one of the followinc

l

Listed on the National Register

Determined eligible for the National Register

Meets National Register criteria

Revised 7/97
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O i 46. J. McClintock House (BB-196) |
S NR

48. John Clark L
— Miller House e
A5, Millersburg Cemetery (BB-197)  ExistUS & :

(BB-M-10) NR -
us 8 NR ( MILLERSBURG ) 49. Dwelling (BB-563)

43. Millersburg Historic District NR

sliver Spring

1B-201)
R
39.A . - .555.
B5B-564 lexander Miller House (BB-198)/ Barns (BB-555-55¢ v A1 uE ENGINEERING
141 ALTERNATIVE




47. Miller/iBarton House (BB-195)

LEGEND

ALTERNATE !
ALTERNATE *2
ALTERNATE *!iWest)
ALTERNATE *2 (West)

PROFPOSED RrW
DISTURBED LIMITS <-vvvvnemienenrnnnn.

STREAMS, PONDS
TREE/BRUSH LINE + = v == o voe

NR

MATCH LINE "B”

VALUE ENGINEERING

ALTERNATIVE
55. Carpenter House (Ni-79) o _
NR
EXHIBIT 2B
BOURBON / NICHOLAS COUNTY
US 68 ( Paris - Maysville Road ) |

Item No. 7 - 310.00

METRIC

Scale~ 110,000 PROJECT CORRIDOR

Contour Irderval = 25m

_—_—eeeeeee e e e e e e ey e e e e T
142



CULTURAL HISTORICAL SITE SURVEY

Page 3 of 3 September 1996
Revised /97

Note: "NR" Indicates that a site Is in one of the followir
Listed on the National Register
Determined eligible for the National Register
Meets National Realster criteria

VALUE ENGINEERING
ALTERNATIVE
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Ni-80: Shanklin House destroyed

59. Eaglestos

58. Ingels Log House (Ni-82)

66, Dwelling (Ni-143)

7. Throckmorton/Leer House (Ni-81}) RaSANS

NR s
categories:
VALUE ENGINEERING
ALTERNATIVE
T e e R e S — T T L e e s
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{ N

arm (Ni-144) 62. Feather Ridge Farm (Ni-91)

63. Longview Farm {Ni-148)

ing (Ni-142-143)

" Y AR MR i o W )
LU TR SRS P

jl ‘-FE'.-__'_:E# e i LR T e
g gt —

RN kL7
> OV IR T
O‘ If gt 6"0

64. Sunset Hills Farm (Ni-149-151)

Itural Complex (Ni-147)

VALUE ENGINEERING
ALTERNATIVE
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LEGEND

ALTERNATE *
ALTERNATE *2
ALTERNATE * (Wast)
ALTERNATE *2 (West)

PROPOSED R/W
DISTURBED UMITS ---e - e

STREAMS, PONDS
TREE/BRUSH LINE

67. Forest Retreat: Metcalfe House {Ni-96)°
NR

o

Forest Retreat: Stone Barn {Ni-94)
NR

/B88. Log Structure (Ni-122)

~

A\
.68. Dwelling (Ni-154)

67. Forest Retreat: Tavern (Ni-95)
NR

66. Dwelling (Ni-152-153)
NR

_|Daniel Boone Cabin (Ni-96) assocjated w/ Forest Retreat
QOutslide corridors

65. Dwelling (Ni-92)/Stone Barn {(Ni-93}) NR ;

VALUE ENGINEERING
ALTERNATIVE

EXHIBIT 2C

BOURBON / NICHOLAS COUNTY

US 68 ( Paris ~ Maysville Road )
Item No.7 - 310.00

METRIC
Scale- 110,000 PROJECT CORRIDOR
Confour Infe_»lrvai -25m

_= N— s
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VII.(b) RIGHT OF WAY
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Right of Way cost

The data was not specific to the "As Proposed" Alternative that was the subject of the
Value Engineering study. Therefore, the R/W cost of the "As Proposed” Alternative was
extracted from the various alignments. Eighty seven (87) parcels, based on maps provided
for the study, are the basis of the R/W cost estimate,

Sheet "AA" attached sets forth the assumptions on which all R/'W cost estimates, all
alternatives were made.

"As Proposed” $8,031,000, 407.55ac (165 hectar)
Value Engineering Alternative No. 1
$6,860,000, 348.2ac (140.94 hectar)

This alternative utilizes no R/W south of the existing roadway from beginning of project
to Millersburg. This is estimated to be 22.59 ac with a value of $445,200. Existing R/W
is utilized where possible from east of Millersburg to end project. This is estimated to be
36.15 ac with a value of $712,000. The R/W was reduced by .68 ac valued at $13,400 in
front of a historical property. Total value reduction from the "As Proposed” alternative:

$1,171,000.

Value Engineering Alternative No. 2

Same R/W cost as VE 1

Value Engincering Alternative No. 3

$5,425,400, 275.3ac (111.46) hectar

This estimate was based on same premise as VE 1 with the following addition and deletion.
The four lanes through Millersburg requires additional R/W on the east and west end

(2700m at 80 ft. wide) 16.26ac valued at $320,400(+). The bypass is deleted from this
alternative. The acreage estimate is 89.05ac (hectar) valued at $1,754,800(-).
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SHEET "AA"

R/W Cost estimate information for the "As Proposed” alignment:

Using a 66% + factor:

87 parcels $4,836,400
20% Court 967,280
Bldg. removal (Est.) 500,000
7% Adm. Cost 338,548
Relocation (Est.) 700,000
Family Units 550,000
Non Profit Move 22,500
Misc. Move 116,500

$8,031,000

*Note: Derived from R/W cost info provided

Calculations Est. Only:
Assumption: 165 Hector = 407.55ac = $19,706 per ac**, 29.28ac per mile. Ave. R/'W
width 241.5, length of Proj. 13.92mi. 22.396m - 73,476.8 ft.

**Per acre cost includes:land & improvements, court, bldg. removal, adm. cost, relocation,
family units, non profit and misc. move.
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VIII. SUMMARY OF RECOMMENDATIONS
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SUMMARY OF RECOMMENDATIONS

It is the recommendation of the Value Engineering team that the following Value
Engineering Alternatives be carried into the Project Development process for further
development.

Recommendation Number 1

The Value Engineering Team recommends that Value Engineering Alternative No. 1 be
implemented. This alternative utilizes four lanes with a 40’ median, reconstructs two
lanes as close to the existing alignment as possible and constructs two new lanes,
corrects the existing profile for stopping sight distance where needed, realigns the
proposed bypass alignment from west of Millersburg to Hinkston Creek, avoids any
historical impacts by shifting the alignment where needed or narrowing the median to
four lanes with a 15’ median with median barrier, and uses the existing right of way as
much as possible from Paris to KY 36.

If this recommendation can be implemented, there is a possible savings of $10,572,999
over the "As Proposed” at the time of ultimate buildout and $3,175,500 over the
Modified "As Proposed"(VE 8).

Recommendation Number 2-If Recommendation No. 1 cannot be implemented

The Value Engineering Team recommends that Value Engineering Alternative No. 3 be
implemented. This alternative uses four lanes with 40’ median, reconstructs two lanes
as close to the existing alignment as possible and two separate new lanes, corrects the
existing profile for stopping sight distance where needed, uses a four lane urban typical
section through Millersburg, avoids any historical impacts by shifting the alignment
where needed or narrowing the median to four lanes with a 15’ median with median
barrier, and uses the existing right of way as much as possible from Paris to KY 36.

If this recommendation can be implemented, there is a possible savings of $17,495,899
over the "As Proposed" at the time of ultimate buildout and $10,098,400 over the
Modified "As Proposed” (VE 8).
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Recommendation Number 3-1If Recommendations Nos. 1 or 2 cannot be implemented

The Value Engineering Team recommends that Value Engineering Alternative No. 2 be
implemented. This alternative uses four lanes with a 40’ median, reconstructs two lanes
as close to the existing alignment as possible and two separate new lanes, corrects the
existing profile for stopping sight distance where needed, realigns the proposed bypass
alignment from west of Millersburg to Hinkston Creek,avoids any historical impacts by
shifting the alignment where needed or narrowing the median to four lanes with a 15’
median with median barrier from Paris to west of Millersburg, from Millersburg to the
end of the project uses a two lane section with a bypass around Millersburg, and uses
the existing right of way as much as possible from Paris to west of Millersburg

If this recommendation can be implemented, there is a possible Savings of $14,726,749
over the "As Proposed” at the time of buildout and $7,329,250 over the Modified "As

Proposed"(VE 8).
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US 68, BOURBON & NICHOLAS COUNTIES

PARIS TO CARLISLE

V.E. STUDY PRESENTATION

AUGUST 22, 1997

NAME AFFILIATION PHONE

Bill Ventry Ventry Engineering (850) 627-3900

Benn S. Powell C.O. Design (502) 564-3280
" Jerry Cottingham E A Partners (606) 277-8320

A.L. Perkins

D7 Preconstruction

(606) 246-2355

D. Wayne Mosley

D7 Construction

(606)246-2355

" Dave Heil

E A Partners

(606) 277-8320

I Paul Doss

FHWA

(502) 223-6740

Karen Hudson

Wilbur Smith Assoc.

(606) 254-5759

| Joette Fields

KYTC Highway Design

(502) 564-3280

Keith Caudill

D7 Design

(606) 246-2355

Robert Semones

KYTC Highway Design

(502) 564-3280

| Jack Conway

KTC Materials

(502) 564-2374

Robert Polsgrove

KTC Environ. Analysis

(502) 564-7250

Ventry Engineering

Jerry Love
‘ Daryl Greer

KTC Highway Design
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IX. APPENDICES

154



Environmental Shoulders

The Value Engineering team investigated the use of environmental shoulders (grassed
shoulders capable of supporting the travel pavement and vehicles that need to seek refuge

on the shoulders).

Two alternatives were investigated. One, reinforced soil, was approximately one half the
cost of paved shoulders. The other using a geoweb was approximately twice the cost of
paved shoulders.

The use of geoweb or similar product would not experience the magnitude of rutting that
a reinforced shoulder may experience.

The Kentucky Transportation Cabinet may wish to spend the extra funds on some projects
where public criticism is an issue.

The reinforced soil shoulder consists of a geosynthetic approximately eight inches below the
ground. this geosynthetic would extend approximately two feet under the travel lane to the

outside of the shoulder. This system would not prevent some rutting of the shoulder but
control the amount of rutting.

The geoweb shoulder consists of a geoweb with the webs filled with soil. This allows the
grass to grow through the web cells.

Both systems require designs. The designs can be obtained from the proprietary suppliers.
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