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INTRODUCTION

A. Data Needs Analysis (DNA) Studies

C.

A DNA Study is a Pre-Design Scoping Study performed on projects that did not
have a prior Planning study. A DNA Study is a shortened version of Planning
study and is conducted to better define the scope of the project before design
starts. They are done to document existing data, to initiate early project requests
and to accomplish early agency coordination.

A preliminary environmental overview is also a part of these studies to identify
potential environmental impacts due to the project. These studies help develop a
project schedule and identify possible alternates and costs. A “Purpose and
Need” statement is developed by the Project team. By investigating a project
early in the process, scope creep can be kept to a minimum.

FHWA Recommended Elements for Purpose and Need

Federal Highway Administration (FHWA) National Environmental Policy Act
(NEPA) recommends that the following nine elements may be considered as part
of Purpose and Need statement during the transportation decision making of a
project:

* Legislation

* Project Status

+ System Linkage

* Modal Interrelationships

* Transportation Demand

» Capacity

+ Safety

* Roadway Deficiencies

» Social Demands/Economic Development

As part of developing a Purpose and Need statement for the current project,
these FHWA recommendations will be addressed to the extent applicable.

Item 7-1116.00 DNA Study

Item 7-1116.00 is a Bridge Replacement project on Herrington Lake on KY 152
at the Mercer/Garrard County line.

The Project Team discussed and developed possible alternates and planning
level cost estimates for the alternates based on project scope. Other information
that will be of assistance in the Project Development Phase of this project was
noted during the study.
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D. Project Location

The bridge project is located on KY 152 over Herrington Lake at the
Mercer/Garrard county line (See Figure 1 below and Exhibit 1 in Appendix A).
Mile point locations for the bridge are MP 18.818 to 18.894 in Mercer County and
MP 0 to 0.076 in Garrard County. The bridge has an ID 084B0O0005N. Bridge
deck width is 20 ft and bridge length is 797.9 ft.

Beginning at its intersection with Chimney Rock Road on the west side of the
project, KY 152 is flanked by residential property on either side. There are
residential properties on the east end of the project. There is a camping area on
Chimney Rock Road and there are Marinas at the end of the same road. There
are several other marinas and businesses within the project vicinity.

A topographic map of the study area is shown as Exhibit 2 in Appendix A.

ltem #: 7-1116.00
Bridge Replacement
Mercer & Garrard Counties

:“f{'

1,000 Feet

" .
S-S

Figure 1: Project Location Map
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PROJECT PURPOSE AND NEED

As discussed in Section IB, FHWA recommends nine elements to be considered as
part of Purpose and Need for a project. For the current project, these nine elements
will be discussed in the following section. A Purpose and Need statement agreed by
the Project Team can be seen in Section VIl later in this report.

A. Legislation

The following is a description of the project as it is listed in the 2010 General
Assembly’s Enacted Roadway Plan. 2010 Highway Plan projects for District 7,
Mercer and Garrard Counties can be seen in Appendix B.

MERCER P: 01 P: 0

Item No: 07-1116 D: | BRO | 2010 1,000,000 | D: | BRO | 2010 1,000,000

Route: KY-152 R: | BRO | 2012 500,000 | R: | BRO | 2012 500,000
U: | BRO | 2012 400,000 | U: | BRO | 2012 400,000

DESCRIPTION C: 0] C: 0

REPLACE BRIDGE AND APPROACHES ON KY-152 OVER HERRINGTON LAKE AT THE

MERCER/GARRARD COLNTY LINE (B0S). (SR=3.0); (084B00005N)

B. Project Status

Federal funds (BRO) have been authorized at the time of this report. See below
current Project status. Previously, a bridge repair project was completed in 2009
which increased the Sufficiency Rating from 2.0 to 28.9.

i

| Preconstruction Project Status for 7-1116.00

| Description: REFLACE BRIDGE AND APPROACHES ON KY-152 OVER HERRINGTON LAKE AT THE MERCER/GARRARD COUNTY LINE
(BOS). (SR=3.0), (034B00005MN)
| Location: Route1 MERCER COUNTY KY-152 From MP 18.818 to MP 18.894
Route? GARRARD KY-152 0 - 0L076
| Length: 0.1 mi.

| Project Status: Active

Current Phase Info:

Phase Fund Code  Estimated Cost  Scheduled FY  Phase Funding Status  Authorized Date  Authorized Amount
Desian BRO $0.00 AUTHORIZED 412112011 §1,000,000.00
Right of way BRO §350,000.00 2012 ESTIMATED 50.00

Utility Relocation BRO $280,000.00 2012 ESTIMATED 50.00

Canstruction BRO §8,330,000.00 2014 NON-SIXYEAR 50.00

Highway Plan Phase Info:

| Phase Funding FY Amount

| Design BRO 2010 §1,000,000.00
i Right of way BRO 2012 $500,000.00

| Utility Relocation BRO 2012 5400,000.00

| Construction BRO 2014 $11,000,000.00

Project Authorization can be seen in Appendix C.

C. System Linkage

KY 152 connects the Cities of Harrodsburg and Burgin on the west side of the
project to US 27 in the East. See Figure 2 for a System Linkage map.

D. Modal Interrelationship

There is no public transit or intermodal use currently on this route.
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Figure 2: System Linkage Map

E. Social Demands or Economic Development

According to Director of Economic Development in Garrard County, KY 152 is
the main artery between Mercer and Garrard counties. Herrington Lake and
Peninsula Golf course are major attractions. The upgrade of US 127 to four lane
traffic has caused an increase in traffic on KY 152. There is a lot of real estate
development in the area.

. Transportation Demand

Traffic data was obtained from CTS — Traffic Counts summary data. The 2010
ADT on KY 152 along the project is estimated at 1590. A traffic forecast has
been requested at the time of this report. There is no truck data collected in the
area.

. Capacity

According to the KYTC Division of Planning’s Adequacy Ratings Data, the
Volume to Service Flow (VSF) ratio on this segment is 0.23 in Mercer County
and 0.11 in Garrard County.
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H. Safety

The crash history of this segment was studied using Kentucky State Police data.
In the past ten years, six crashes have been reported at either end of the bridge.
There were two side swipe crashes, one rear end crash, two run-off road crashes
and one crash with a tree. The approaches to the bridge have sharp horizontal
curves. Appendix D shows crash locations in the project area.

l. Geometric Deficiencies

a. Existing Roadway Conditions

The current roadway approach is two 9-10 foot lanes. Shoulder width is 1-3 feet.
There are no shoulders on the bridge. There is guardrail at the edge of the
pavement on the bridge. Bridge width is 20 feet. KYTC Common Geometric
Practices for Rural Collector Roads suggest a lane width of 12 feet and 8 feet
shoulders for a speed limit of 35 mph with an ADT over 2000 (Appendix E).

The Composite Adequacy Rating percentile of the roadway is 75.9 in Mercer
County and 44.0 in Garrard County. The rating is a composite of roughness
(IRI), safety (CRF) and service (VSF) of the roadway and compares this segment
to other similar State roads. For example, a rating of 76 means that about 24%
of the roads are rated better in that functional class in Kentucky. Figures 3 & 4
show the existing roadway on Herrington Lake bridge. Roadway approaches to
the bridge have horizontal curves that do not meet KYTC Current Geometric
criteria.

Figure 3: Roadway on Herrington Lake Bridge
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Figure 4: Roadway on Herrington Lake Bridge at the West End

Other existing roadway information is available in the roadway plans in Appendix
F. A summary of the existing conditions at the project site can be seen in Table
1.

09/:2242009
Figure 5: Structural condition of the bridge in 2009
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Table 1: Existing Conditions and Data Summary

Mercer and
County Garrard Item No. 7-1116.00
Route Number(s) KY 152 Funding Type BRO
18.818 t0 18.894
(Mercer), 0 to 0.076
ADT (2010) 1,590 MP (Garrard)
Terrain Level Posted Speed 35 mph
Median Type Undivided
Roadway Data
Functional Rural Major State Primary State Secondary
Classification Collector Road System Route
National Highway
System (NHS) No Coal Haul Route | No
National Truck Truck Weight
Network No Classification AA
Adequacy
Rating 75.9 (Mercer) &
Bike Route No Percentile 44.0 (Garrard)
Roadway Geometry
Existing KYTC Common Geometric
Conditions Practices (35 mph Design Speed)
Number of Lanes 2
Lane Width 9 - 10 foot 12 foot
Shoulder Width 1 - 3 foot 8 foot
Bridge Data (see Appendix | for Bridge Inventory Report)
Bridge Number 084B00005N
4 span Steel
Bridge Type Truss
210 foot
(45,60, 3-
Max. Span Length 210,45
Length 797.9 foot
Sufficiency Rating 28.9
Bridge Roadway
width curb to curb 20.0
Deck width out to
out 20.0
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b. Existing Bridge Conditions

The 797.9 foot bridge was built in 1924. It has six spans total; there are 4 main
spans and 2 approach spans (one approach span on each end of the bridge).
The main spans are steel deck truss and the approach spans are a
girder/floorbeam system. Repairs were done in 1940, 1944, 1991, 2003 and
2009. The bridge had a Sufficiency Rating of 2.00 before the 2009 repairs. The
interim repairs improved the Sufficiency Rating to 28.9. The bridge is
functionally obsolete because of the geometric deficiencies.

! {8 - ™ T
Typical view of previously rehabed Typical view of floor beam bracing.
diagonals. Having problems were the Most have heavy section loss and
bolt holes had to be redrilled during some braces are completely gone or

the rehab.

{ ]
y r %2

P T Y s ,!'I . J § gy L
Close up view of bearing device #2 at Exterior view of bearing device #2 at
Pier #2. Bearing device needs to be Pier #2. Bearing device needs to be
replaced. replaced.

Figure 6: Severe rusting seen on the bridge before 2009 repairs

Posted weight limit

Due to the condition and changes in the weight carrying capacity of the bridge,
the posted weight limit is 15T (see Figure 7). A memo was released on June 1,
2010 by District 7 Office to this effect (Appendix G).
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History of the Bridge Piers

The history of the piers was discussed during the Project Team meeting. In the
Bridge Inspection File there was an article (Appendix H) concerning substructure
movement written by F.C. Mahan, former Design Engineer in the Bridge Section
in Central Office from 1931 — 1942. The article was written sometime after 1943,
but the exact date is unknown. The article states that the bridge was built in
1924 when Herrington Lake was still empty. After the bridge was built, the lake
was flooded and an inspection report from 1932 revealed that the deep water
pier nearest the Mercer County side was having movement. At this point, the
pier had actually risen approximately 16 inches. Elevation surveys were
performed from 1934-1936. At the height of movement, the pier had risen
approximately 30 inches and tilted upstream and toward the Mercer County side
approximately 12 inches. The piers were built by the Weber Chimney Company
of Chicago and are hollow.

15 |
| TONS |

‘Gaﬂeaﬁu‘.

Figure 7: Current posted weight limit on the bridge is 15T

Bridge Inventory and Inspection reports can be seen in Appendix I.
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Drainage

FEMA Flood Insurance Rate Maps (FIRM) are shown in Appendix J. The lake is
designated as Zone A for floods. Zone A represents a 100 year flood zone. Dix
Dam is located approximately 8 miles north of the bridge. The dam is used to
control the water level and typically in the late fall, the water level is lowered.
Melting snow and rain runoff from the winter and spring then refills the lake
before the summer season. Kentucky Utilities Power Plant is the owner of the
dam.

PRELIMINARY ENVIRONMENTAL OVERVIEW

A. Air Quality
Mercer and Garrard Counties are in attainment for all monitored air pollutants.

B. Archaeology
The OSA database indicated that there were no sites recorded in close proximity
to the project area, but no surveys have taken place in the area to verify. An
Archaeology Phase | survey will need to be completed in order to rule out any
impacts to archaeological sites. Optimum time for a survey would be during a
winter draw-down when more of the shoreline is exposed.

C. Threatened and Endangered Species

The USFWS has identified the known and potential presence of threatened and
endangered species in Mercer County (See Table 1) and Garrard County (Table
2). During a site visit on May 2, 2011 potential habitat was observed for the bat
species in the project area; however a Habitat Assessment will need to be
conducted to examine the habitat potential more closely. A Biological
Assessment may also be needed. It is unlikely that federally listed mussel
species would be found in this location due to the depth. No historical records of
endangered mussels have been found. Endangered bats would not likely use
the bridge for anything other than a temporary night roost. Any impacts to
threatened and endangered species must be mitigated for through coordination
with USFWS.

D. Hazardous Materials
During a site visit on May 2, 2011, no properties were observed that would have
a high probability of hazardous materials. However, due to the age of the bridge,
it will need to be tested for asbestos prior to demolition.
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Table 2-USFWS listing of Threatened and Endangered Species in Mercer County

Group Species Common Name Legal Status
Mammals Myotis sodalis Indiana bat E
Myotis grisescens Gray bat E
Mussels Pleurobema clava Pleurobema clava E
Cyprogenia stegaria fanshell E
Epioblasma torulosa E
rangiana Northern riffleshell
E
Obovaria retusa Ring Pink
Plants Trifolium stoloniferum | Running Buffalo E
Clover

Table 3 — USFWS listing of Threatened and Endangered Species in Garrard
County

Group Species Common Name Legal Status
Mammals Myotis sodalis Indiana bat E

Myotis grisescens Gray bat E
Plants Trifolium stoloniferum | Running Buffalo Clover | E

E. Historic Resources
The bridge itself was built in 1924, which means it meets the first screening
requirement for listing on the National Register for Historic Places. Several
homes near the bridge or within the project viewshed are also potentially older
than 50 years and may therefore be eligible for the National Register of Historic
Places. A thorough assessment of the eligibility and listed status of the bridge
and other structures should be completed in future project phases.

F. Permitting
Any impacts below the ordinary high water mark within Herrington Lake will need
a USACE 404 Permit (NW 14 or LOP depending on impact size) and potentially
a Water Quality Certification from the Division of Water.

G. Noise
The scope of the project may require noise analyses if additional lanes of traffic
are planned for this project. The noise associated with construction and
demolition will be temporary.

H. Socioeconomic
There will likely be no socioeconomic impacts associated with this project.
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Section 4(f) Resources

If the bridge or any residences located nearby are ruled as eligible for the
National Register of Historic Places they could also be afforded protection under
Section 4(f). The KYTC has options to mitigate and avoid impacts to Section 4(f)
resources including a programmatic agreement for mitigating historic bridges and
using “de minimus” guidance for minor strip takings.

Section 6(f) Resources
At this time, there do not appear to be any resources in the project area that are
protected under Section 6(f) of the Land Water Conservation Fund Act.

OTHER PROJECT INFORMATION

A.

Utilities at Site
The location of utilities will need to be verified as the project survey is completed

in Phase | Design. Utilities that may be affected by each alternate are electricity,
gas, cable TV, telephone and water.

Right of Way
Existing right of way could not be easily determined as old plans or microfilm
could not be located for this segment of KY 152.

PROJECT TEAM MEETING, GEOTECHNICAL ASSESSMENT & SITE VISIT

A.

Project Team Meeting

A Project Team meeting was held on January 11, 2011 at the District 7 office in
Lexington. It was attended by the KYTC Central Office Planning team and
District 7 Office staff. An introduction to DNA Pre-Design Scoping studies was
presented which was followed by a PowerPoint presentation and discussion of
the DNA study for Item 7-1116.00. Existing conditions, preliminary
environmental overview, possible alternates were discussed and a draft “Purpose
and Need” statement was defined. Meeting minutes can be seen in Appendix K.

Preliminary Geotechnical Assessment

At the Project Team meeting held in January, 2011, it was discussed whether the
piers are stable and re-usable. Existing piers have been re-used on other bridge
replacement projects depending on their condition. The Project Team decided
that the stability and re-use has to be further investigated. The KYTC
Geotechnical Branch was consulted to assess and make recommendations
regarding the substructure.

Findings of the preliminary geotechnical assessment (partial copy) can be seen
in Appendix L. Portions of the report can be seen below:
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VL.

“A bridge at the same location may require a new foundation or portions of the
existing foundations may be reused. This office has discussed reuse of these piers in
the past. A site visit was performed to review the existing piers. It is unlikely that it
would be desirable or economically viable to reuse abutment number 1, abutment
number 2, or piers 1, 4 or 5 as shown in the below schematic (retrieved from the
Division of Structural Design’s plan database). Due to their size and location in the
lake, it could be very desirable to reuse piers 2 and/or 3”.

“In order to make a decision as to whether Pier 2 and/or Pier 3 can be reused, a
thorough investigation would be required. Drilling through the footing in numerous
places would be desirable to examine the bearing stratum of both piers. Additionally,
the existing concrete would need to be examined so that a useful remaining service
life can be determined. Similar studies have been undertaken by the Cabinet in the
past. Replacement of the bridge at approximately the same location or just adjacent
to this location, without the reuse of the piers, will also require a very thorough site
investigation. It would be very desirable to try to find out the mechanism that caused
the movement at pier 2 so that future problems with a new bridge can be avoided”.

. Site Visit Observations

A site visit was held on May 2, 2011 which was attended by KYTC Central Office
Planning team and District 7 Office staff. A walk through was conducted from one
end of the bridge to the other end. Alternates proposed during the project team
meeting were discussed.

Possible alignments to improve the horizontal curves at the bridge approaches and
resulting impacts were discussed. The closest pier on the west side was visited by
some members of the team. The recent structural repairs to the bridge may sustain
the bridge for 3 - 4 more years. Some members of the team visited the marinas and
the access roads leading to them which fall in the vicinity of the proposed bridge at
an alternate location. Investigation of Environmental and Utilities was also part of the
site visit.

PROPOSED TYPICAL SECTION

The Project Team discussed the proposed typical section for the project. Bridge
design criteria should follow the proposed project design criteria on KY 152 as
established in the Highway Design Guidance Manual.

KY 152 is a Rural Major Collector. Current ADT (2010) is estimated at 1590. A
traffic forecast is not available at this time. If the future estimated ADT is over 2000,
KYTC Common Geometric Practices (see Appendix D) for Rural Collector Roads
suggest a lane width of 24 feet and 8 feet shoulders for a speed limit of 35 mph. The
Team decided that a typical section will be finalized during Phase | studies.
However, for the purpose of this study and cost estimates, the typical section is as
shown in Figure 8.

Page 13



12’ 12* B’ &
[ Al

NORMAL SECTION

MAINLINE
¢
" 20’ | 20" o
GRADE
OINT
I 2% 2% ”

BRIDGE SECTION

VIL.

Figure 8: Proposed Typical Section

PROJECT PURPOSE AND NEED STATEMENT

A Purpose and Need Statement is the foundation for project decision making. The
need for the Bridge Replacement is to improve the current posted weight limit of 15
tons and improve the bridge’s geometric deficiencies.

Based upon the information presented in Section Il (Project Purpose and Need) of
this report and discussion of the Project Team, the following Purpose and Need
Statement was agreed upon by the Project Team:

The purpose of the project is to address the structural capacity of the
bridge, the geometric deficiencies of the bridge and the approach
roadway on each side, and to maintain connectivity and enhance the
movement of recreational traffic.
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VIIl. POSSIBLE ALTERNATES

At the Project Team meeting, the Team decided to consider the following alternates.
Each of the alternates has advantages and disadvantages.

+ ALTERNATE 1: No Build

+ ALTERNATE 2: Replace with a bridge at same location
* ALTERNATE 3: Replace at an adjacent location

« ALTERNATE 4: Replace at an alternate location

" s Burgin=

" o 2% o E Merceroomt,
i v
| ==
1 J Rl
?T””""M’;" e ."' ,:‘g‘.ﬂ Abut 1
i — l L A s .
i i Pier1
. | | ¢
f | |
e i ol :
| e
[ o Pl
L] |
2] 1
Fer™d

Pier3 =
GENERAL Pier 2

See Appendix F for a complete Layout Sheet

Figure 9: Elevation of the existing bridge

Complete description of the alternates is provided below. Basis of cost estimation is
shown in Appendix O.

A. ALTERNATE 1 - No Build

In the last 10 years there have been two maintenance/repair projects on this
bridge. The most recent project was done to keep the bridge open and provide
more time to move forward on replacing the bridge while only increasing the
sufficiency rating from 2.0 to 28.9. Even with this improvement, the existing
bridge has a current posted limit of 15T and is functionally obsolete (geometric
deficiency). This alternate will lead to the closing of the bridge in possibly two to
three years. This alternate is undesirable.

B. ALTERNATE 2 - Replace with a bridge at the current location

The KYTC Geotechnical Branch was consulted to examine the condition of the
existing piers. Preliminary Geotechnical findings were explained in Section V of
this report. Also, Appendix L has a copy of the report. According to the report,
further investigation is necessary to determine re-use of the deep water piers.
Also, the remaining service life of the piers needs to be determined.
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Some of the advantages of this alternate are possible construction cost savings
because of re-use (remain in place) of some or all of the existing piers. Required
right of way will be minimal. Ferry service or a detour route is needed during
construction. If ferry service is not feasible during construction, motorists have to
detour over 30 miles to reach US 27 from KY 152. This is a disadvantage for this
alternate.

Considering the crashes occurring in the roadway curves leading to and leaving
the bridge, geometric improvements to the approach roadway such as horizontal
curve, sight distance may be included in this alternate. On the west side of the
bridge, there is a steep drop in grade on the side road close to the approach
roadway. Estimated length of each approach reconstruction is 750 feet.

A life cycle cost should be considered when comparing costs between Alternate
2 and Alternate 3, because, if the substructure is reused in Alternate 2, the
typical 100 year life span for a bridge may not be obtainable since the existing
substructure is already 86 years old. More information (complete inspection of
the bridge structure, etc.) than is available must be obtained to properly calculate
the life cycle cost. The life cycle cost should be considered in Phase | Design if
using existing piers continues as an option.

There are four possibilities along the existing alignment that have been
considered for this alternate whereby the final decision will be based on the
geotechnical assessment.

* Alternate 2a: Use all existing piers

+ Alternate 2b: Replace the deep water pier nearest the Mercer County
side which showed upward movement/tilting and re-use
the remaining piers

* Alternate 2c: Replace all piers

* Alternate 2d: Replace the abutments and piers except the two deep
water piers

A sketch of this alternate is shown in Figure 10.

Alternate 2a: Use all existing piers

The first of these alternates is to use all the existing piers if they are found re-
usable. This alternate involves replacing the superstructure, rehabilitating the
piers and abutments and realigning the bridge approaches (2-lane roadway
construction) to improve the geometric deficiencies.
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The following is the estimated cost for Alternate 2a:

Phase Estimated Cost
Right of Way $1,000,000
Utilities $750,000
Construction $6,400,000

Alternate 2b: Replace the deep water pier which showed upward
movement/tilting and re-use the remaining piers

The second of these alternates is to replace the deep water pier nearest the
Mercer County side which showed upward movement/tilting and re-use the
remaining piers. The estimated cost for this alternate has been determined for
replacing the pier in the same location or eliminating the pier and utilizing a
longer span length for the bridge. The longer span length would require the
beam depth to increase, which would cause the cost of the bridge to increase.
This alternate involves replacing the superstructure, rehabilitating the remaining
piers and abutments and realigning the bridge approaches (2-lane roadway
construction) to improve the geometric deficiencies.
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The following is the estimated cost for Alternate 2b:

Phase Estimated Cost
Right of Way $1,000,000
Utilities $750,000
Construction $6,750,000

Alternate 2c: Replace all piers

The third of these alternates is to replace all piers if they cannot be re-used. This
alternate involves replacing the bridge, piers, and abutments, and realigning the
bridge approaches (2-lane roadway construction) to improve the geometric
deficiencies.

The following is the estimated cost for Alternate 2c:

Phase Estimated Cost
Right of Way $1,000,000
Utilities $750,000
Construction $10,500,000

Alternate 2d: Replace the abutments and piers except the two deep water piers

The fourth of these alternates would replace the abutments and piers except the
two deep water piers. This alternate involves replacing the superstructure,
abutments and all the piers except the two deep water piers, rehabilitating the
two deep water piers, and realigning the bridge approaches (2-lane roadway
construction) to improve the geometric deficiencies.

The following is the estimated cost for Alternate 2d:

Phase Estimated Cost
Right of Way $1,000,000
Utilities $750,000
Construction $6,800,000

Additional costs involved in a ferry service operation are listed under Table 4.
Section X discusses detour and ferry service options in detail.

C. ALTERNATE 3: Replace with a bridge at an adjacent location

This alternate involves construction of a new bridge approximately 50 feet and
set at an angle adjacent to the existing bridge. This would help to improve the
sharp curves that are on each end of the existing bridge. This also takes into
account that the locations of the piers may be different from the existing bridge
whereby longer spans may be utilized without piers being located in the deep
part of the lake.
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D.

The advantage of this alternate is that no detour (over 30 miles) is required
during construction of the new bridge since existing bridge will remain open.
During the previous bridge close down in 2009 (Appendix M), the main concern
of the motorists was the lengthy detour of over 30 miles which can be avoided
with this alternate. KY 152 traffic can continue to operate on the existing route
without interruption during the construction of the new bridge, but will experience
some delays during the tie-in of the reconstructed approaches. The right of way
estimated cost includes the acquisition of several homes/buildings that have
access to the lake. Estimated length of each approach reconstruction is 750
feet. This alternate is more expensive compared to Alternate 2.

A sketch of this alternate can be viewed below in Figure 11.

The following is the estimated cost for ALTERNATE 3:

Phase Estimated Cost
Right of Way $1,000,000
Utilities $750,000

Construction $11,000,000
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Figure 11: Alternate 3 - Replace with a bridge at an adjacent location

ALTERNATE 4: Replace with a bridge at an alternate location

This alternate will consider a new location for the new bridge. The new
alignment would connect KY 152 on the west side at Chimney Rock Road to KY
152 on the east side in the vicinity of Kennedy Lane. This alternate would
involve the construction of a new bridge, and new approaches to tie to KY 152 on
both sides.
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The advantage of this alternate is that traffic can be maintained on the existing
Kennedy Mill Bridge while the new bridge and approaches are constructed.
Therefore, there would be no need for a detour route or ferry service for this
alternate. Another advantage is that the new roadway can be built in accordance
with KYTC Current Geometric Practices for horizontal and vertical geometry.
Current geometric deficiencies of KY 152 leading to and leaving the existing
bridge location can be avoided and safety can be improved. Estimated length of
approaches is 1850 feet total.

The disadvantage is that the alternate will affect the marinas located along this
alternate. This alternate will be the most expensive compared to the other
alternates because of the possibility of relocating the operating marinas. The
cost to relocate the marinas along with the higher cost for construction, right of
way, and utilities would possibly eliminate the feasibility of this alternate as a
viable alternate for this project. The estimated costs below do not reflect the
cost associated with the relocation of the marinas which could be a
significant cost.

Figure 12: Alternate 4 - Replace with a bridge at an alternate location

The following is the estimated cost for ALTERNATE 4 (not including cost for
relocating marinas) :

Phase Estimated Cost
Right of Way $1,000,000
Utilities $750,000
Construction $15,070,000
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Figure 13: Chimney Rock Road and Boat launch ramp may be used as
access road for Ferry Service during construction

Figure 14: Another view of Chimney Rock Road and Boat launch ramp
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IX. SUMMARY OF ALTERNATES AND THEIR COST ESTIMATES

The alternates mentioned in the previous section have been summarized in the following
table for comparison purposes.

Table 4: Summary of Alternates and their cost estimates

ALTERNATE | DEscRIPTIoN | RISHTOF | ymimes | construcTiON | roTAL*
2010PBL|§:NIAL $500,000 | $400,000 $11,000,000 $11,900,000
ALTERNATE 1 | No build - - - -

Replace with a
ALTERNATE 2 bridge at the current
location
Alternate 2a Use all existing piers | $1,000,000 | $750,000 $6,400,000 $8,150,000+°°
Replace the deep
water pier which
Alternate 2b showed upward 400
movement/tilting and $1,000,000 | $750,000 $6,750,000 $8,500,000
re-use the remaining
piers
Alternate 2c Replace all piers $1,000,000 | $750,000 $10,500,000 $12,250,000+°°
Replace the oo
Alternate 2d abutments and piers | $1,000,000 | $750,000 $6,800,000 $8.550,000
except the two deep
water piers
ALTERNATE 3 | Replace with a $1,000,000 | $750,000 $11,000,000 $12,750,000
bridge at an
adjacent location
ALTERNATE 4 | Replace with a $1,000,000 | $750,000 |  $15,070,000 $16,820.,000°*

bridge at an
alternate location

X Design costs are not included
+ add $810,000 for a ferry service operation (2 year construction period assumed) if used

” add $150,000 for upgrade of local roads leading to and leaving the ferry service if used

4 does not include cost of relocating marinas, cost includes local roads upgrade
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XI.

OTHER ISSUES

A.

Public Involvement Discussion

There was a discussion at the beginning of the DNA Study whether Public
Involvement which includes input from the Public Officials can be introduced into
the Project early in the project development phase. This issue was discussed at
the Project Team meeting. It was decided by the Project Team that the DNA
Study will not involve any Public Involvement activities. Public Involvement will
be included early in the Phase | Design, which will start in a few months.

CONSTRUCTION

A.

Detour route

In the Plans for the 2009 repair project (see Appendix F), the detour involved re-
routing eastbound traffic from KY 152 along KY 33/US 68/KY 29, then south on
KY 1268 to reach US 27. During construction, the detour was actually routed to
continue northward on US 68 to KY 29, then along KY 29 to reach US 27. It was
decided that the detour needed to avoid KY 1268 because this road has a
section with a historic stone laid arch culvert that has a single, 13 foot wide lane
with several sharp curves on each side of the structure. The total length of the
modified detour when the bridge was closed during the 2009 Bridge repairs was
over 30 miles.

If a detour route has to be used for the proposed project, it would be the same as
the detour used during the 2009 bridge closure.

Ferry Service

The proposed detour route discussed in the previous section would put motorists
over 30 miles out of their way. That was a primary area of concern to the
motorists when the bridge was closed for repairs in 2009 (Appendix M). The
possibility of using ferry service to transport motorists and their vehicles during
construction was discussed at the Project Team meeting.

On the west side, Chimney Rock Road is an access road (approximately 1700 ft)
from KY 152 that leads to the lake side. It is a county road (CR 1131 & CR
1152), 19 ft wide at the junction of KY 152. The road has no shoulders.
Possibility of using Chimney Rock Road for access to ferry service should be
evaluated for feasibility for traffic diversion.

On the east side, there is no good access road for traffic leaving the ferry service
to reach KY 152. Kennedy Lane is a County Road and is on a hill with only
private road connections to the Lake. It is a single lane, 10 ft wide road. The
other roads from the lake side to KY 152 are Private roads. Traffic diversion on
Private roads would require an easement.
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XIL.

Floating bridges (military type) can also be used during construction. The Team
agreed that a floating bridge may not be practical or useful in the current
situation.

SUMMARY

The DNA study investigated several alternates and presented the advantages and
disadvantages of the alternates. During Phase | studies, the alternates will be further
developed and a preferred alternate may be recommended.

As indicated in the report, if the new bridge is located at the current location or an
adjacent location, more detailed Geotechnical investigation is necessary to
investigate the underlying cause of pier movement experienced in the past.
Necessary solutions are needed to prevent future problems with the new bridge at
the same location.

As seen in Table 4 in Section IX, the estimated cost of some of the alternates
exceeds the programmed cost in the 2010 Biennial Plan. Additional funds may have
to be requested depending on which alternate is selected.

Upon completion of the project, a new bridge built to current KYTC Geometric
Practices for the bridge and approaches will replace the current bridge that has a
Sufficiency Rating of 28.9 and eliminate the current restricted weight of 15T. The
Project Purpose and Need to improve connectivity and enhance recreational activity
will be achieved.

Additional Project photos can be seen in Appendix N.
For more information regarding this study please contact:

Sreenu Gutti, P.E., Steve Ross, P.E. or Keith Damron, P.E.
Kentucky Transportation Cabinet

Division of Planning, 5" Floor West

200 Mero St.

Frankfort, KY 40622

Ph: (502) 564-7183
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EXHIBIT 1: PROJECT LOCATION

Item #: 7-1116.00
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EXHIBIT 2: TOPOGRAPHIC MAP
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APPENDIX B
2010 General Assembly’s Enacted Roadway Plan

for Mercer, Garrard & District 7
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Untitled Document

Page 1 of 1

PROJECT AUTHORIZATION

AUTHORIZATION NO: 846900

It is hereby ordered that the project herein described be undertaken and accomplished within the funding level authorized

Project Id Project Id Number Federal District County 6 Yrp Item Number
Project No.
HWY ADD MERCER 07-01116
084 0152 018-019 BRO 5129(012) GARRARD
040 0152 000-001 07
TYPE OF PROJECT ROUTE NUMBER FACILTY NAME SYSTEMS

080 BRIDGE REPLACEMENT

KY 152

KENNEDY BRIDGE
ROAD

PROJECT LENGTH

SCOPE OF PROJECT

0.1 Ml

REPLACE BRIDGE AND APPROACHES ON KY-152 OVER HERRINGTON LAKE AT THE MERCER/GARRARD COUNTY LINE (B05).

NUMBER OF BRIDGES

PROGRAM PRIORITY

RS ITEM NUMBER

6 YR PLAN ITEM PARENT NUMBER

7-01116.00-2008

PROJECT PHASE
AND
RESPONSIBILITY

PLANNING DESIGN RIGHT OF WAY UTILITIES
DOH DOH
CONSTRUCTION TITLE DEEDED TO: MAINTENANCE OTHER

FUNDING & TIME
ACCOUNTABILITY

PARTICIPATING AGENCIES

FEDERAL FHWA

STATE

LOCAL

OTHER

REQUESTED FUNDS FOR THIS AUTHORIZATION

ITEM NUMBER PHASE FUND PROGRAM FISCAL YEAR FEDL APPR.| ENACTED 6YR | % DIFFERENCE CURRENT
SUFFIX TEDERAL STATE CODE  |PLANAMOUNT| VS 6YP AMT FUNDING
REQUEST
07-01116.00 D 12 FD52 2011 2011 H100 35,000
Current RT Date Current Funding Request 35.000
Estimate 10/25/2010 ’
Total
Approved by
AUTHORIZATION SUMMARY FOR THIS 10-1 SERIES
PHASE INITIAL CURRENT PROJECT TOTAL AUTHORIZATION
PROJECT ESTIMATE ESTIMATE TO DATE (INCL. CURRENT REQUEST)
Design $ 35,000 $ 35,000 $ 35,000
Total $ 35,000 $ 35,000 $ 35,000

REMARKS" THIS AUTHORIZATION PROVIDES INITIAL DESIGN FUNDS FOR THE PROJECT. DE.

KFD

10/26/2010

Project Approval Recommended By:

Signed and Approved by:

MWH

10/26/2010

http://pmtoolbox.kytc.ky.gov/TC10 Viewer.asp?PSV PDV AUTHNUM MODLEVEL=84690 -0

5/5/2011



Untitled Document

Page 1 of 1

PROJECT AUTHORIZATION

AUTHORIZATION NO: 84690 1
It is hereby ordered that the project herein described be undertaken and accomplished within the funding level authorized

Project Id Project Id Number Federal District County 6 Yrp Item Number
Project No.
HWY ADD MERCER 07-01116
084 0152 018-019 BRO 5129(012) GARRARD
040 0152 000-001 07
TYPE OF PROJECT ROUTE NUMBER FACILTY NAME SYSTEMS

080 BRIDGE REPLACEMENT

KY 152

KENNEDY BRIDGE
ROAD

PROJECT LENGTH

SCOPE OF PROJECT

0.1 Ml

REPLACE BRIDGE AND APPROACHES ON KY-152 OVER HERRINGTON LAKE AT THE MERCER/GARRARD COUNTY LINE (B05).

NUMBER OF BRIDGES

PROGRAM PRIORITY

RS ITEM NUMBER

6 YR PLAN ITEM PARENT NUMBER

7-01116.00-2008

PROJECT PHASE
AND
RESPONSIBILITY

PLANNING DESIGN RIGHT OF WAY UTILITIES
DOH DOH
CONSTRUCTION TITLE DEEDED TO: MAINTENANCE OTHER

FUNDING & TIME
ACCOUNTABILITY

PARTICIPATING AGENCIES

FEDERAL FHWA

STATE

LOCAL

OTHER

REQUESTED FUNDS FOR THIS AUTHORIZATION

ITEM NUMBER PHASE FUND PROGRAM FISCAL YEAR FEDL APPR.| ENACTED 6YR | % DIFFERENCE CURRENT
SUFFIX TEDERAL STATE CODE  |PLANAMOUNT| VS 6YP AMT FUNDING
REQUEST
07-01116.00 D 12 FD52 2010 2011 L1CE 965,000
Current RWN Date Current Funding Request 965,000
Estimate 11/18/2010
Total
Approved by
AUTHORIZATION SUMMARY FOR THIS 10-1 SERIES
PHASE INITIAL CURRENT PROJECT TOTAL AUTHORIZATION
PROJECT ESTIMATE ESTIMATE TO DATE (INCL. CURRENT REQUEST)
Design $ 35,000 $ 1,000,000 $ 1,000,000
Total $ 35,000 $ 1,000,000 $ 1,000,000

REMARKS THIS MODIFICATION PROVIDES ADDITIONAL DESIGN FUNDS FOR PHASE | DESIGN AND ENVIRONMENTAL WORK FOR BRIDGE
" REPLACEMENT. DE.

KFD

12/1/2010

Project Approval Recommended By:

Signed and Approved by:

MWH

12/5/2010

http://pmtoolbox.kytc.ky.gov/TC10 Viewer.asp?PSV PDV AUTHNUM MODLEVEL=84690 - 1

5/5/2011



APPENDIX D

CRASH DATA



Safety — Crashes on KY 152
Project Area past 10 year dfata N

Mercer County

MP 18.7 to MP 18.938, 10 Yr Crash Data (1/2000 to 1/2011)

Date MP Manner of Collision | Injury |Units| Time | Road | Weather
8/4/2009| 18.864(Sideswipe-opposite 0 2|11400 (Wet |Cloudy
5/15/2004 18.9|Sideswipe-opposite 0 2|11915 |Dry Clear
Ran Off — Struck a
2/5/2002| 18.938|tree 1 111210 |Dry Clear

Garrard County
MP 0.0 to MP 0.5, 10 Yr Crash Data (1/2000 to 1/2011)

Date MP Manner of Collision | Injury |Units| Time | Road | Weather
6/30/2005| 0.038|Ran Off Road 0 1{12352 |Dry Cloudy
5/4/2010, 0.052[|Ran Off Road 1 1/1640 |Dry Clear
9/24/2010, 0.053|Rear End 0 2|12106 |Wet |Cloudy




APPENDIX E

KYTC COMMON GEOMETRIC PRACTICE GUIDELINES



EXHIBIT 700-02

COMMON GEOMETRIC PRACTICES

|Project Location

RURAL COLLECTOR ROADS
TRAFFIC VOLUME
UNDER 400 400-2000 OVER 2000
TERRIAN ADT. AD.T. AD.T.
MINIMUM LEVEL 40 50 60
DS'E,?E'SS‘ @) ROLLING 30 40
(M.PH) MOUNTAIN 20 30 P
UNDER 400 400-1500 1500-2000 ER 200
DESIGN SPEED AD.T. ADT. AD.T. ?O AD.T. \
20 MPH
PAVEMENT 28 MEH 2 © 20
\(ﬁEETTF)' 35 MPH 22
@ 40 MPH 24
45 MPH
50 MPH 20 22
55 MPH
60 MPH 22 24
MINIMUM GRADED (6 ALL
SHOULDER WIDTH (FEET SPEEDS 2 5 6 \ 8 /
MIN. CLEAR ROADWAY AL
WIDTH OF NEW AND SPEEDS APPROACH ROADWAY WIDTH
RECONSTRUCTED BRIDGES
DESIGN SPEED oMAX. 4% oMAX. 6% oMAX. 8%
20 MPH 125 115 105
25 MPH 205 185 170
30 MPH 300 275 250
“ﬂ!ﬁb“."b’é” 35 MPH 420 380 350
(FEET) 40 MPH 565 510 465
45 MPH 730 660 600
50 MPH 930 835 760
55 MPH 1190 1065 965
60 MPH 1505 1340 1205
NORMAL PAVEMENT -
CROSS SLOPES = (@) RATE OF CROSS SLOPE = 2%
NORMAL SHOULDER - -
CROSS SLOPES E::TH = 8%2 PAVED = 4% ‘
M.PH. 5 30 35 40 45 50 55 60
MééLMDUEM LEVEL 7 6 5
(FERGENT) ROLLING 10 9 \ 8 7 6
MOUNTAIN 12 1 10 9 8
MINIMUM STOPPING
M ey (FEET) 115 155 200 250 305 360 425 495 570
MINIMUM PASSING
T MeTANCE (3 (FEET) 710 900 1090 | 1280 1470 | 1625 | 1835 | 1985 | 2135

PROJECT FILES.

e @ VEE® @ © ©

WIDEN PAVEMENT ON CURVES IN ACCORDANCE WITH APPROVED DESIGN STANDARDS. REFER TO CURRENT STANDARD
DRAWING FOR ADDITIONAL DETAIL.

MINIMUM STOPPING SIGHT DISTANCE BASED ON HEIGHT OF EYE OF 3.5 FT AND HEIGHT OF OBJECT OF 2.0FT.
CONSIDER BOTH HORIZONTAL AND VERTICAL ALIGNMENTS.

MINIMUM PASSING SIGHT DISTANCES BASED ON HEIGHT OF EYE 3.5 FT AND HEIGHT OF OBJECT OF 3.5 FT.
CONSIDER BOTH HORIZONTAL AND VERTICAL ALIGNMENTS.

NORMAL PAVEMENT CROSS SLOPES ON BRIDGES IS 2%.
MAY USE ONE PERCENT STEEPER MAXIMUM GRADES ON SHORT LENGTHS (LESS THAN 500 FT) AND ON ONE-WAY DOWN GRADES.
WIDEN 3 FT FOR GUARDRAIL.
DOCUMENT AND RETAIN JUSTIFICATION FOR A DESIGN SPEED LESS THAN THE REGULATORY OR POSTED SPEED IN THE

ON ROADWAYS TO BE RECONSTRUCTED, A 22 FT TRAVELLED WAY MAY BE RETAINED WHERE THE SAFETY RECORDS AND
ALIGNMENT ARE SATISFACTORY.

18 FT MINIMUM WIDTH MAY BE USED FOR ROADWAYS WITH DESIGN VOLUMES UNDER 250 A.D.T.

SHOULDER WIDTH MAY BE REDUCED FOR DESIGN SPEEDS GREATER THAN 30 MPH PROVIDED A MINIMUM ROADWAY WIDTH OF
30 FT IS MAINTAINED.

3-25-2004
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APPENDIX F

EXISTING ROADWAY PLANS
(partial sheets from 1940, 1991, 2009 Plans)
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TRANSPORTATION CABINET

Steven L. Beshear Franiort, Kentucky 40622 Michael W. Hancock, P.E.
Governor www.transportation.ky.gov/ Acting Secretary
Memo To: James Ballinger, P.E.

Chief District Engineer
District Seven
S
From Anne Lynch Irish, P.E.

Chief Load Rating Engineer
Division of Maintenance

Date: June 1, 2010
Subject: Bridge Posting
Mercer County

KY 152 over Herrington Lake, "Kennedy's Mill Bridge"

After review of the condition and analysis or changes in the weight carrying capacity of the
subject structure by the bridge preservation analysis staff, this office concurs that the posting
level for the following bridge should be as follows:

G84B00005N Post the structure at 15 tons for all traffic due to recent repairs to
the superstructure.

Please notify the proper officials of this posting change. Should you have any questions,
please advise.

ALI

cc File
Kelly Baker
Michael Vaughn
Cole Griggs

Tony Karsner
Jessica Wheeler

Kentuckip™

UNBRIDLED SPIRIT



APPENDIX H

KENNEDY MILL BRIDGE ARTICLE
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. Kenuedy Mill Bridge

By F. €. My, MLE, 1906

EDITOR'S NOTE.—Mr. Muhan graduatgd in Mochﬁnicle and Electrical Engincering,

P
'./ University of Kentucky, 1906. From 1905 to 1908 he was surveying and assisting in abstract-
i ing land titles in eastern Kentucky. From 1908 to 1913 he was Chief Draftsman, Burcau f
A‘,“W"" Land, at Manila, P. I. In this conncction he made surveys on both Corregidor Island and
\v‘ Bt Bataan Peninsula. Then from 1913 to 1931 he was Mining Engincer, Mine Superintendar t,
’,_},&l ‘/ ¢ and Coal Operator in castern Kentucky. From 1931 to 1942 he served as Design Engineer
: D in the Bridge Office of the Highway Department at Frankfort, Kentucky. Since Scptem-
'{ ~ / j ber, 1942, the beginning of the Enlisted Specialist Branch U. S. Army Engineer School at
. i 7/, _, Lexington, Mr. Mahan has been a civilian instructor in charge of the Surveying Course.

The old turnpike road between Burgin and Buena
Vista, Kentucky. crossed the Dick’s River on an old
wooden bridge in the vieinity of Kennedy's Mill, thus the
nanic of the present bridge which has caused so much
comment because it is apparently defying all of Newton's
laws of gravitation by rising instead of settling.

The old bridge was a low level wooden bridge situated
at the bottom of a preeipitous gorge some 250 to 300 feet
deep. The picturesque road leading to it was blasted

out of the cliffs on either side and, through the old cov-.

ered bridee, crossed the historie river which Daniel
Boone named or rather ““gave’ to his faithful servant,
Dick.

When the Dick's River dam (now spelled “Dix’” by
the Kentucky Ctilities Company) was started, it became
necessary to build a high level bridge over the im-
pounded water and the reservoir thus formed was named
Herrington Lake.

The new bridee was completed and turned over to
Mercer and Garrard counties April 7, 1925, The super-
structure consists of three 230 foot, onc 60 foot and
two 45 foot spans, all deck type. The 220 foot spans
were erected by cantilever method and the trusses were
designed to carry the extra stresses of erection.  The sub-
structures are of reinforeed conerete, abutments are stub
type on or near the top of the cliffs. On the Garrard
County end there are two I type concrete piers 347-0”

Garrard County

and 39°-0” high. Piers Nos. 2 and 8 are in the covge
proper, pier No. 3 being 1907-0” high and pier No. 2
being 230%-07 high, which levels are some 207-07 below
the roadway deek. .

At about the time the bridge was completed the
“Engincering News Record” had a very good deserip-
tion of the two taller picrs.  (See Figure No. 1) These
piers are hollow reinforeed conerete tubes, similar to
chimneys. They were built by the Weber Chimney Com-
pany of Chicago by its regular chimney building pro-
cedure. The foundation for the 2307 pier has a 6157 re-
inforeed conerete slah and the shaft or stack is anchored
to the footing with 17 steel bars. The shell thickness at
the bottom is 2675”. Both piers are 127 wide and 227.07 .
long at the top and covered with a conerete slab. and
both piers have 37 square ports at top and botton to per-
mit them to fill with water. They are flat on the sides
and round on both ends and the shell thickness gradually
decreases toward top.

All substruetures were supposed to be on solid rock.
A closer inspeetion of the cliffs, however, reveals that
tha vrock formation is in many layers with thin layers
¢f fiveclay betwden. From best information now obtain-
alie, pier No. 2, the one in question, was judged te have
had better foundation at the time ol its erection.

The upward movement must have started after the
fmpounded waters began to rise beeiuse it was still sone
time before it was realized that this pier was actually
Mercer County

} _ — 796"~ 0" - s |
Lgfa'ok 60 o-!r 210-0" JI(F"O 200-0" j]ﬂ[_\”" 210- o',_—‘l.,\,:o‘.]‘
g - -
{ I ‘;.:]
A : \K[{Abu.‘.l
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‘Herringtor Lake e R ppss
I 7 Prer 3 e R O
Prer 2
Fig. |
e cma e mamgm e e e ta R - it o AR 5 3, € g e e 3 v -~



R

[PPSR

vy

rising, The eavliest inspeetion on vecord in the Depavt-
ment of THghwans was made by Meo PO DL Gilliam, Mareh
17, 19320 Pier Noo 2 that time was 1357 hicher than
pier No. o Previous records had been meande but had
unfortunately heen Jost in a tive,
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the pivr with 47547 wood blocks inserted between the
cable and the conerete masonry,  From the four corners
of the pier, cables were stretehed to anchor o the like
Turn buckles were inserted in each line to obtain
(See Figure 200 cven

shores.,
uniferm tension inall cables.

oer Coble

ToBurgi~?

—

<+ x o Flocks 4

: ¥ig. 2 .

Sinee the first inspection there has been a constant
and careful check kept on the actions of this pier. Com-
meneing in April. 1934, for a period of about two years,
precise levels and a check on the alignment was run

twice a month by Mp, Threlkel, Re - Encineer.  His
observations and data showed the most prononneed
moventents oceurred in the varly fall and spring. This

fact might lead to a conclusion that the depth of the
Jake had some etfeet upon the pier’s action, At the
height of the movement the pier had risen approximately
30 and tilted up stream and toward the Mercer County
side about 127,

The bench mark at the bridge was established by car-
rying the elevation from the UNG.S. beneh mark in
Burgin some 5 miles away and then checked back to the
Burgin bench mark.

The tilting and upward movements of the pier were
such that it was about to drag one of the bridge shoes
off the pier. It was very evident that, to keep the brides
from falling into the lake, something had to be done,

It was decided to jaeck the bridee up and place an ex-
fended grillag - under the shoes, To do this, it was
necessary first to rivet a new heam to the bottom of
the trusses of sufficient streneth to carry the weight of
the briduge.  The grilluge consisted of three 77 Eheams
and two 77 charnels holted together to form a hase for
the new shoe to vest on and of sutlicient length to extend
beyond the pier cap. MMter doing this, there was some
apprehension as to what would happen when the bridue
was cut loose frem the pier. As a precaution to prevent
any studden movement op vibration, it was decided to
anchor the top of the pier to the shore line, .\ 1147
wire cuble baud was stretehed tightly around the top of

B T

“with this preeaution there was a considerable vibration

period when the bridue was cut loose.  Final inspection
showed that one of the shoes extended for morve than halt
its length heyond the edge of the pier's cap,  Had the
extended  grillaze not heen built. this span would now
be in the lake. .

The pier has shown uo appreciable movement for some
time. Possibly it has veached a stable point and will
remain in its present condition.  This, however, nay be
wishful thinking. Figures 3 and 4 were taken shortly
after the bridge was completed and beforve the lake
filled. It will be noted that the tloor and bottom chord
are in a straight line,  Figures 5 and 6 were recently

(Continued on page 18)
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KENNEDY MILI BRIDGE

(Continued from page 3)
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Fig. 4: DMay 31, 1925

',’Lq-’ taken and show very elearly the hump in the road and

e how the bottom chord is out of line. Figure 7 shows
the lake filled and it is very noticeable that pier No. 2
is higher than pier No. 3. Note the top of ports in pier
No. 2 are »lainly visible and are completely submerged
in pier No. 2t whereas they were originally on the same
elevation.

. Fig. 5: June 9, 1932

There has been mueh speculation from various sourees
as to the cause of the movement of pier N2 1 it
were possible to inspeet the Tooting at the bot om ot the
lake some evidence might be discoverad as 1o the ciause,
Tt & wenerally attributed in some way to the e cation of
che lake. This movement micht have taken place, how-
ever, had there never been a Lake Herringeton,

Some of the many theories that have heen advaneed as
to the probable cause arve:

1. Trapped gases under footing,

2. Hydrostatie pressure.

3. Since the lime ¢liffs arve full of erevices. holes, ete..
and may be cavernous in places, the extra weivht of the
water may have caused some shift in the immediate
terrain.

4. There is a possibility of heaving of the bottom when
certain stratas are wet and sSoftened.

P TTI I i lasnial
egeg il

sl
wny
N

Careful observations also indicate that possibly the
whole elitt on the Mereer County side mayv he slowly
moving toward the lake. Knowing the cause of such a
phenomenon would be a real satistaction to the engineer's
curiosity even theugh it might be of little value as far
as the present bridee is concerned. It the bridee should
completely fail. a suspension bridge from clitt to elift
would apparently be the only solution due to the great
depth of the water: but at that, this might not be a
permancent solution if one elitf is tending to slide into the
lake. )
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Fig. 7: March 28, 1943
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NATIONAL BRIDGE INVENTORY

KENTUCKY INVENTORY AND APPRAISAL REPORT
Use of this document subject to 23 USC SEC 409

(8) STRUCTURE NUMBER: 084B00005N
***|IDENTIFICATION*****

1) STATENAME: KENTUCKY
5) INVENTORY ROUTE (ON/UNDER): 131001520
2) DISTRICT AGENCY DISTRICT: 7
3) COUNTY CODE: 84 (4) PLACECODE: 0000
6) FEATURES INTERSECTED: HERRINGTON LAKE
9) LOCATION: AT GARRARD - MERCER CL
18.86

) FACILITY CARRIED: KY-152

12) BASE HIGHWAY NETWORK:

13) LRS INVENTORY ROUTE & SUBROUTE:

16) LATITUDE:

17) LONGITUDE:

98) BORDER BRIDGE STATECODE Unknown -

99) BORDER BRIDGE STRUCTURE NUMBER:
*****STRUCTURE TYPE AND MATERIAL*****

43) STRUCTURE TYPE MAIN: 309 - Steel Truss - Deck

37.745268563 N DEGREES
-84.704666374 W DEGREES

(

(

(

(

(

(

(11) MILE POINT:
(7

(

(

(

(

( %SHARED: Unknown
(

44) STRUCTURE TYPE APPR: -Steel Girder and Floorbeam System
45) NUMBER OF SPANS IN MAIN UNIT: 4
46) NUMBER OF APPROACH SPANS: 2

6 - Corrugated Steel
108) WEARING SURFACE/PROTECTIVE SYSTEM

108A) TYPE OF WEARING SURFACE

(

(

(

(

(107) DECK STRUCTURE TYPE
(

( 6 - Bituminous
(

(

108B) TYPE OF MEMBRANE: 0 - None

108C) TYPE OF DECK PROTECTION: 0 - None
*****AGE AND SERVICE*****

27) YEAR BUILT: 1924

106) YEAR RECONSTRUCTED: 0

(

(

(42A) TYPE OF SERVICE-ON: 1 - Highway

(42B) TYPE OF SERVICE-UNDER 5 - Waterway

(28) LANES ON STRUCTURE: 2  UNDER STRUCTURE: 0

(29) AVERAGE DAILY TRAFFIC: 1510

(30) YEAR OF ADT: 2010  (109) TRUCK ADT%: 7

(19) BYPASS DETOUR LENGTH: 19.9 mi.
- GEOMETRIC DATA*****

(48) LENGTH OF MAXIMUM SPAN: 210.0 ft.

(49) STRUCTURE LENGTH: 798.0 ft.

(50) CURB OR SIDE WALK LEFT: 0.0 ft. RIGHT: 0.0 ft.

(51) BRIDGE ROADWAY WIDTH CURB TO CURB: 20.0 ft.

(52) DECK WIDTH OUT TO OUT: 21.6 ft.

(32) APPROACH ROADWAY WIDTH (W/SHOULDERS): 20.0

(33) BRIDGE MEDIAN: No

(34) SKEW: 0 STRUCTURED FLARED: No

(10) INVENTORY ROUTE MIN VERT CLEAR: 100.0 ft.

(47) INVENTORY ROUTE TOTAL HORIZ CLEAR: 20 ft.

(53) MIN VERT CLEAR OVER BRIDGE RDWY: 99.99 ft.

(54) MIN VER UNDER CLEAR REF: N (b) O ft.

(55) MIN LAT UNDER CLEAR RT REF: N (b) O ft.

(56) MIN LAT UNDER CLEAR LEFT: 0 ft.

*****NAVIGATION DATA*****
(38) NAVIGATION CONTROL 0 - No navigation control on waterway
(111) PIER PROTECTION: - Not Coded
(39) NAVIGATION VERTICAL CLEARENCE: 0.0 ft.
(116) VERT-LIFT BRIDGE NAV MIN VERT CLEARENCE: ft.
(40) NAVIGATION HORIZONTAL CLEARENCE: 0.0 ft.
SUFFICIENCY RATING: 28.90
STATUS: 2 - Functionally Obsolete

*xrkCLASSIFICATION*****
(112) NBIS BRIDGE LENGTH: Yes
(104) HIGHWAY SYSTEM 0 - Inventory Route is not on the NHS

(26) FUNCTIONAL CLASS 07 - Major Collector

(100) STRAHNET HIGHWAY: 0 - The inventory route is not a STRAHNET
' route
101) PARALLEL STRU

(101) N - No parallel structure exists
(103) TEMPORARY STRUCTURE:

(102)

(105)

Not Applicable
2 - 2-way traffic
0 - Not applicable

102) DIRECTION OF T
105) FEDERAL LANDS HIGHWAYS:

(110) DESIGNATED 0 - The inventory route is not part of the national

Néﬁﬁg‘él‘( network for trucks
(20) TOLL: 3 - On Free Road
(21) MAINTAIN: 01 - Not Coded
(22) OWNER: 01 - State Highway Agency

3 - Bridge is possibly eligible for the
National Register of Historic Places or

(37) HISTORICAL SIGNIFICANCE bridge is on a State or local historic

0) BRIDGE POSTING:

41) STRUCTURE OPEN,
POSTED OR CLOSED:

0 ->39.9% below

register
*****CONDITION*****
(58) DECK: 5
(59) SUPERSTRUCTURE: 5
(60) SUBSTRUCTURE: 5
(61) CHANNEL AND CHANNEL PROTECTION: 7
(62) CULVERTS: N
*****LOAD RATING AND POSTING*****

(31) DESIGN LOAD: 2-H15
(63) OPERATING RATING METHOD: 1 - Load Factor
(64) OPERATING RATING: 15.0 Tons
(65) INVENTORY RATING METHOD 1 - Load Factor
(66) INVENTORY RATING: 15.0 Tons
(7
(

P - Posted for load

*****APPRAISAL*****
(67) STRUCTURAL EVALUATION: 4
(68) DECK GEOMETRY: 2
(69) UNDERCLEARENCE, VERTICAL & HORIZONTAL: N
(71) WATERWAY ADEQUACY: 8
(36) TRAFFIC SAFETY FEATURES: 1000
(113) SCOUR CRITICAL BRIDGES: 8
#++xDROPOSED IMPROVEMENTS*****
(75) TYPE OF WORK: 311
(76) LENGTH OF STRUCTURE IMPROVEMENT: 798 ft.
(94) BRIDGE IMPROVEMENT COST: $9,000,000.00
(95) ROADWAY IMPROVEMENT COST: $3,900,000.00
(96) TOTAL PROJECTION COST: $12,900,000.00
(97) YEAR OF IMPROVEMENT COST ESTIMATE: 2010
(114) FUTURE ADT: 1812
(115) YEAR OF FUTURE ADT: 2030
#arkk NSPECTIONS*****

(90 INSPECTION DATE: 2/10/2011
(92) CRITICAL FEATURE INSPECTION:

(92A) FRACTURE CRITICAL DETAIL: Y24
(92B) UNDERWATER INSPECTION: Y60
(92C) OTHER SPECIAL INSP: N
(91) FREQUENCY: 12 months
(93) CFI DATE:

(93A): 10/1/2006
(93B): 10/25/2004



084B0000SN KYTC Bridge Inspection Report
Summary: Types of Inspections Performed:
Inspection Date: 2/10/2011 National Bridge Inventory: Y
Inspector: CGRIGGS (30) Element: Y
Primary Type: Substandard (12 Months) Fracture Critical: N
Underwater: N
Other Special: N
District Review Date: 2/10/2011
Inspector Signature: District Reviewer:  MVAUGHN (136)
| |
IDENTIFICATION
Bridge ID (8): 084B0O0005N MAP BRIDGE District Number: 7
Route Carried (7): KY-152 County (3): 84 Mercer
Mile Point: 18.856 Feature Intersected (6): HERRINGTON LAKE
Location (9): AT GARRARD - MERCER CL Road Name: KENNEDY BRIDGE RD
Structure Description: 798 Foot - 4 Span Steel Truss - Deck
NBI CONDITION SCHEDULE TAB
Deck (58): 5 ||Schedule: Required (Y/N) Last Date Frequency Next Date
Superstructure (59): 5 NBI (90): 2/10/2011 (91): 12 mos 2/10/2012
Substructure (60): 5 Fracture Critical (92A): Y (93A): 10/1/2006 (92A): 24 mos 9/24/2011
Culverts (62): N Underwater (92B): Y (93B): 10/25/2004 (92B): 60 mos 1/22/2015
Channel/Protection (61): 7 Other Special (92C): N (93C): 10/1/2006 (92C): mos 5/11/2012
Elemental: NA 12 mos 2/10/2012
Load Rating and Posting |WATERWAY
Truck Type Typ | Typ Il Typ Hll Typ IV Gross Scour Critical (113): 8
Recomm. Posting: 15 15 15 15 15
Observed 113 Rating: 8
Field Posting: 15 15 15 15 15
Posting Status (41): P Posted for load Waterway Adeq. (71): 8
Signs Posted: Cardinal: Y Non-Cardinal: Y
DECK/WEARING SURFACE
Deck Type (107): 6 Corrugated Steel
Wearing Surface/Protective System (108): Type: 6 Membrane: 0 Protection: 0
Traffic Safety Features (36): Bridge Rail: 1 Transition: 0 Appr. Rail: 0 Rail Ends: 0
Overlay: Y
Overlay Type: Asphalt
Overlay Thickness: 2.00
Vertical Clearances Sufficiency Ratings
Minimum Vertical Overclearance (53): 99.99 SR: 28.90 SDIFO: 2 Functionally Obsolete
Minimum Vertical Underclearance (54): 0.00
Maximum Vertical Clearance (10): 99.99
Minimum Vertical Clearance: 99.99
Element Condition State Data
EIlm/Env Description Units Total Qty. Qty.CS1 Qty.CS2 Qty.CS3 Qty.CS4 Qty.CS5
107/1 Paint Stl Opn Girder LF 172.00 6.00 0.00 160.00 6.00 0.00
113/1 Paint Stl Stringer LF 6,224.02 0.03 5,879.99 344.00 0.00 0.00
130/1 Unpnt Stl Deck Truss LF 1.00 0.00 1.00 0.00 0.00 0.00



javascript:void(window.open('http://kytcgis.ky.gov/bridge/viewer.htm?ActiveLayer=16&Query=BRIDGE_ID%3D%22084B00005N%22&QueryZoom=Yes','NewWindow','height=600,width=800,scrollbars=yes,resizable=yes').focus());

084B00005N KYTC Bridge Inspection Report
Summary: Types of Inspections Performed:
Inspection Date: 2/10/2011 National Bridge Inventory: Y
Inspector: CGRIGGS (30) Element: Y
Primary Type: Substandard (12 Months) Fracture Critical: N
Underwater: N
Other Special: N
Element Condition State Data
EIlm/Env Description Units Total Qty. Qty.CS1 Qty.CS2 Qty.CS3 Qty.CS4 Qty.CS5
131/1 Paint Stl Deck Truss LF 1,380.00 0.00 1,380.00 0.00 0.00 0.00
152/1 Paint Stl Floor Beam LF 1,210.00 0.00 1,210.00 0.00 0.00 0.00
205/1 R/Conc Column EA 6.00 0.00 4.00 2.00 0.00 0.00
210/1 R/Conc Pier Wall LF 40.00 0.00 40.00 0.00 0.00 0.00
215/1 R/Conc Abutment LF 128.00 0.00 128.00 0.00 0.00 0.00
234/1 R/Conc Cap LF 88.00 0.00 88.00 0.00 0.00 0.00
300/1 Strip Seal Exp Joint LF 80.00 80.00 0.00 0.00 0.00 0.00
30/1 Corrug/Orthotpc Deck SF 15,920.04 0.00 15,920.04 0.00 0.00 0.00
311/1 Moveable Bearing EA 6.00 6.00 0.00 0.00 0.00 0.00
313/1 Fixed Bearing EA 6.00 6.00 0.00 0.00 0.00 0.00
334/1 Metal Rail Coated LF 1,556.00 1,546.00 10.00 0.00 0.00 0.00
357/1 Pack Rust Smart Flag EA 1.00 0.00 0.00 1.00 0.00 0.00
363/1 Section Loss SmFlag EA 1.00 1.00 0.00 0.00 0.00 0.00
601/1 MisAlign/ot of plane EA 1.00 0.00 1.00 0.00 0.00 0.00

Element Condition State Data

Str Unit EIm/Env Description

1

1

1

107/1

1131

130/1

Paint Stl Opn
Girder

Paint Stl
Stringer

Unpnt Stl
Deck Truss

Description

THE STEEL GIRDERS IN SPAN #1 HAVE MODERATE PACK RUST, WITH MINOR LOSS OF SECTION
THROUGHOUT AND MINOR TO MODERATE LOSS OF SECTION AT THE BEARING AREAS AT ABUTMENT #1
AND PIER #2.

THE STEEL GIRDERS IN SPAN #7 HAVE MODERATE PACK RUST WITH MINOR LOSS OF SECTION
THROUGHOUT.

THE GALVANIZED COATING ON ALL THE STRINGERS IS BEGINNING TO FAIL AND SURFACE RUST IS
STARTING TO OCCUR. THE SURFACE RUST IS MOST PREVALENT ON THE TOP FLANGE NEAR THE
AREAS WHERE THE CORRUGATED DECKING MAKES CONTACT WITH THE STRINGERS.

(THIS IS A 'DUMMY' BRIDGE ELEMENT THAT IS BEING USED ONLY FOR THE PURPOSE OF HAVING
ENOUGH SPACE TO WRITE ALL THE NOTES FOR THE PAINTED STEEL DECK TRUSS ELEMENT.)

SPAN #2, NORTH TRUSS, EXTERIOR GUSSET PLATE AT LO HAS AN AREA OF 100% SECTION LOSS.

SPAN #2, NORTH TRUSS, ALL THE LACING BARS ALONG THE LOWER CHORD NEED TO BE REPLACED.
SPAN #2, SOUTH TRUSS, ALL THE LACING BARS ALONG THE L2-U1 DIAGONAL NEED TO BE REPLACED.
SPAN #2, NORTH TRUSS, INTERIOR GUSSET PLATE AT L2 HAS A 5” x 3" HOLE NEAR THE CONNECTION OF
THE L2-U3 DIAGONAL.

SPAN #2, NORTH TRUSS, EXTERIOR GUSSET PLAT AT L2 HAS A 1” HOLE NEAR THE CONNECTION OF THE
L2-U3 DIAGONAL.

SPAN #2, SOUTH TRUSS, EXTERIOR GUSSET PLAT AT L2 HAS A 2" HOLE.

SPAN #2, SOUTH TRUSS, INTERIOR GUSSET PLATE AT L5 HAS APPROX. 40% SECTION LOSS NEAR THE
CONNECTION POINT OF L5-U4 DIAGONAL.

SPAN #2, NORTH TRUSS, INTERIOR GUSSET PLATE AT THE L5-U6 MIDPOINT CONNECTION HAS APPROX.
15-20% SECTION LOSS.

SPAN #2, SOUTH TRUSS, THE LACING BARS ALONG THE LOWER CHORD BETWEEN L5 & L7 NEED TO BE
REPLACED.

SPAN #2, SOUTH TRUSS, THE GUSSET PLATE AT L6 HAS A 5" x 6” HOLE IN THE GUSSET PLATE AND
APPROX. 60-80% SECTION LOSS AROUND THE HOLE.

SPAN #3, SOUTH TRUSS, THE ANGLES THAT MAKE UP THE INTERIOR & EXTERIOR FLANGES OF
VERTICAL MEMBER L2-U2 HAVE APPROX. 50-65% SECTION LOSS JUST ABOVE THE GUSSET PLATE OF
THE L2 CONNECTION.

SPAN #3, SOUTH TRUSS, THE ANGLES THAT MAKE UP THE INTERIOR & EXTERIOR FLANGES OF
VERTICAL MEMBER L5-U5 HAVE APPROX. 50-65% SECTION LOSS JUST ABOVE THE GUSSET PLATE OF
THE L5 CONNECTION.

SPAN #3, NORTH TRUSS, L2-L3 HAS AN AREA OF 100% SECTION LOSS ON THE EXTERIOR UPPER LEG OF
THE LOWER CHORD.

SPAN #4, NORTH TRUSS, AT L2, THE EXTERIOR LEGS OF THE VERTICAL MEMBER HAVE APPROX. 60%
SECTION LOSS.




084B0000SN KYTC Bridge Inspection Report
Summary: Types of Inspections Performed:
Inspection Date: 2/10/2011 National Bridge Inventory: Y
Inspector: CGRIGGS (30) Element: Y
Primary Type: Substandard (12 Months) Fracture Critical: N
Underwater: N
Other Special: N

Element Condition State Data

Str Unit EIm/Env Description

1 1311

1 152/1

1 205/1
1 2101
1 2151
1 234/1
1 300/1
1 30/1

1 3111
1 313/1
1 334/1
1 357/1
1 363/1

Paint Stl Deck
Truss

Paint Stl Floor
Beam

R/Conc
Column

R/Conc Pier
Wall

R/Conc
Abutment

R/Conc Cap

Strip Seal Exp
Joint

Corrug/Orthot
pc Deck
Moveable
Bearing

Fixed Bearing

Metal Rail
Coated

Pack Rust
Smart Flag

Section Loss
SmFlag

Description

SPAN #4, NORTH TRUSS, THE ANGLES THAT MAKE UP THE INTERIOR & EXTERIOR FLANGES OF
VERTICAL MEMBER L5-U5 HAVE APPROX. 50-65% SECTION LOSS JUST ABOVE THE GUSSET PLATE OF
THE L5 CONNECTION.

(CONT. IN PAINTED STEEL DECK TRUSS ELEME

(FOR ADDITIONAL NOTES SEE THE UNPAINTED STEEL DECK TRUSS ELEMENT NOTES)

(WINTER OF 2009-2010: REPAIRS MADE TO TRUSSES - SEE 5/11/10 INSPECTION NOTES)

THE LOWER CHORD CONNECTION OF THE SOUTH TRUSS ABOVE BEARING DEVICE #2 AT PIER #5 HAS
TWO AREAS OF 100% SECTION LOSS IN THE INTERIOR AND EXTERIOR GUSSET PLATES. THE EXTERIOR
GUSSET PLATE HAS APPROX. 10”-12” OF 100% SECTION LOSS AND THE INTERIOR GUSSET PLATE HAS
APPROX. 8”-10" OF 100% SECTION LOSS. BOTH AREAS ARE IN THE LOWER PORTION OF THE GUSSET
PLATES BETWEEN THE CONNECTION POINTS OF SPAN #5 MEMBER LO-L1 AND VERTICAL POST MEMBER
L0-UO. THIS CONNECTION POINT IS A VITAL TENSION CONNECTION WITHIN THE LOWER CHORD
TENSION FORCE TRANSFER AND HAS BEEN MONITORED ON A 3 MONTH CYCLE SINCE 7/17/07.

SPAN #5, NORTH TRUSS, EXTERIOR GUSSET PLATE AT L1 HAS A SMALL AREA ALONG THE EDGE WITH
100% SECTION LOSS.

SPAN #5, SOUTH TRUSS, INTERIOR GUSSET PLATE AT L1 HAS A SMALL AREA OF 100% SECTION LOSS.
SPAN #5, NORTH TRUSS, EXTERIOR SIDE OF MEMBER L1-L2, NEAR THE L2 CONNECTION HAS SEVERAL
SMALL AREAS OF 100% SECTION LOSS.

SPAN #5, NORTH TRUSS, EXTERIOR SIDE OF MEMBER L2-L3, NEAR THE L2 CONNECTION HAS A SMALL
AREA OF APPROX. 50% SECTION.

SPAN #5, SOUTH TRUSS, EXTERIOR SIDE OF MEMBER L2-L3, NEAR THE L3 CONNECTION, HAS TWO
AREAS WITH 80-100% SECTION LOSS.

SPAN #5, SOUTH TRUSS, EXTERIOR SIDE OF MEMBER L3-L4, NEAR THE L3 CONNECTION, HAS TWO
AREAS WITH 80-90% SECTION LOSS.

SPAN #5, NORTH TRUSS, THE GUSSET PLATE ABOVE PIER #6, HAS THREE AREAS OF 100% SECTION
LOSS. SEVERAL DIAGONAL MEMBERS HAVE BEEN PREVIOUSLY REHABED, BUT MANY HAVE PROBLEMS
WITH HOW THE BOLT HOLES WERE DRILLED AND REDRILLED DURING THE REHAB.

IN GENERAL, APPROX. 60% OF THE LACING BARS ON THE LOWER CHORD HAVE AREAS OF 100%
SECTION LOSS AND ABOUT 10% OF THE LACING BARS ON THE VERTICALS AND DIAGONALS HAVE
AREAS OF 100% SECTION LOSS.

ALL OF THE INTERMEDIATE TRUSS CONNECTION POINTS HAVE HEAVY PACK RUST AND APPROX.
40-50% SECTION LOSS WITH MODERATE DETERIORATION OF THE

THERE IS HEAVY PACK RUST BETWEEN THE BOTTOM OF THE FLOORBEAMS AND THE TOP OF THE
UPPER CHORD. THE GALVANIZED COATING ON ALL THE FLOOR BEAMS IS BEGINNING TO FAIL AND
SURFACE RUST IS STARTING TO FORM.

PIER #5 HAS BEEN ENCASED WITH CONCRETE. THE COLUMNS AT PIER #2 HAVE HEAVY CRACKING,
SCALING, AND SPALLING. THE COLUMNS AT PIERS #5 & 6 HAVE MODERATE CRACKING AND SCALING.

MODERATE CRACKING AND SCALING IN THE PIER WALLS.

MODERATE CRACKING AND SCALING IN ABUTMENTS.

MODERATE CRACKING AND SCALLING IN THE PIER CAPS. THE GRILL HATCH THAT WAS MISSING ON
TOP OF THE PIER CAP AT PIER #3 HAS BEEN FABRICATED AND INSTALLED.

THE GALVANIZED COATING ON THE CORRUGATED METAL FLOORING IS BEGINNING TO FAIL AND
SURFACE RUST IS FORMING. THE RUST IS MOST PREVALENT WHERE THE FLOORING RESTS ON THE
GALVANIZED STRINGERS.

ALL OF THE BEARING AREAS AT THE PIERS HAVE BEEN ENCASED WITH CONCRETE.

ALL OF THE BEARING AREAS AT THE PIERS HAVE BEEN ENCASED WITH CONCRETE.

MODERATE TRAFFIC DAMAGE TO GUARDRAIL ON THE GARRARD COUNTY SIDE.

THERE IS HEAVY PACK RUST AT MOST OF THE OLD GUSSETT PLATED CONNECTIONS IN BOTH
TRUSSES.

THERE IS HEAVY PACK RUST BETWEEN THE BOTTOM OF THE FLOORBEAMS AND THE TOP OF THE
UPPER CHORD.

THERE IS MODERATE PACK RUST IN THE STEEL GIRDERS IN SPANS #1 & 7.

<none >




084B00005N KYTC Bridge Inspection Report

Summary: Types of Inspections Performed:
Inspection Date: 2/10/2011 National Bridge Inventory: Y
Inspector: CGRIGGS (30) Element: Y
Primary Type: Substandard (12 Months) Fracture Critical: N
Underwater: N
Other Special: N
Element Condition State Data
Str Unit EIm/Env Description  Description
1 601/1  MisAlign/ot of PIER #3 HAS EXPERIENCED UPWARD MOVEMENT AND TILTING, WHICH HAS CAUSE MISALIGNMENT OF
plane THE PIER. THE UPWARD MOVEMENT AND TILTING OF PIER #3 HAS ALSO CAUSED VERTICAL AND

HORIZONTAL MISALIGNMENT OF THE SUPERSTRUCTURE IN SPANS #2 & 3.

BRIDGE.Notes

Pontis Underwater Only

ltem - 210 Qty - 70 LF
Condition State - 3 =70 LF

General Notes (All Piers)
. There is light scaling located from the water surface to 25' below the water surface (bws).
. There is moderate biological growth located from the surface to 3' below the surface, growth is light from 3' to 34' and very light from 34' to the bottom.
. The bottom material consists of soft silt.
. There is honeycombing on all faces of the pier located at every cold joint and appears to get worse from the surface to 115' bws.
. The outside and inside of the piers is in fair condition, with section loss located at the cold joints.
There is a opening on the east face of Pier 2 measuring approximately 4'W and 4'T extending from the bottom. The top of the opening is 170.5" and the
bottom at 178.5 feet bws. The concrete located at this opening is approximately 2.5' thick. Does not have a grate covering it.

COUPrWN =

Pier 2 (Outside of Pier)

1. There is honeycombing at the following locations: 1'W x 1'T x 6"D middle east face 87' bws, 3.5"W x 6"T x 4"D middle of the east face 8' bws, 2.5"W x
6"T x 4"D 7' North of SE corner 8.5' bws, 2'T x 2'W x 4"D center of the East face 66' bws, 1'W x 4"T x 3"D 54' bws on the Northeast corner, 1'W x 4"T x 4"D
center of the south face 100' bws, 6"T x 2"W x 4"D SE cornere 65' bws.

Pier 2 (Inside of Pier)

1. There are several tie wires are exposed throughout the inside of the pier.

2. The two cross beams below 115' appear to be in good condition.

3. There is a 4"T by 6"D area of honeycombing located at the cold joint 20' below the water surface along the East and North faces. Aggregate can be
removed with ease.

4. There are crossbeams with honeycombing at the joints up to 3" deep located at the following depths;10, 51', 90' and 134'.

5. The bottom material consists of soft silt with some construction debris. There is a steel grate extending out of the silt bottom approximately 1.5'".

Work Candidates

Inspector Candidates:

Candidate ID: Status Priority Assigned Action Elem Date Recommended

REPLACE BRIDGE Under Review High Unassigned 11 0 7/17/2007
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Project No: '84-0152-B00005

Structure Description

Mitepoint:

18.55

Inspector's Signature

&

W~ DO bW N -

~ola s Bena 2

59A

Color:

DECK
Structural Condition
Wearing Surface
Joints
Drains
Expanston Devices
Curbs, Sidewalks, Medians
Railings
[Lighting and/or Utilities

Substd

Transportation Cabinet
Division of Operations

BRIDGE INSPECTION REPORT

Underwater

1,

M

TC71-11

8

Rev. 1/96

Reviewed By:
Review Date:
In-Depth

H| Fracture Critical

NBI-Location: |KY 152 over Hemington Lake - Mercer County

Five Span Steel Truss

SUPERSTRUCTURE

Stringers, Girders, Beams

Floor Beams

Trusses - Main Members
russes - Bracing, Porlals

Bearing Devices

Alignment/Structurat Members
Deflection/Vibration under load

Debris on Members

PAINT CONDITION

Date Painted:

SUBSTRUCTURE

Abutments, Wingwalls
Piers and/or Bents:
Alignment and/or Seitling
Scour, Erosions

Debris on Seats, Caps
Protection Systems

Abutments, Wingwalls (S.Z.

Piers for Bents (S.Z.D.)

D.}

ignment or Settling Due to Scour

RECOMMENDED LOAD CAPACITIES (tons} |

FIELD POSTINGS NE
Additional Comments

SwW |

The piers in fair condition with only minor defeciencies noted.

61

oo bR =l Nvelnew N

10

Over
Under

7
72.

113 [SCOUR CRITICAL BRIDGE RATING

Date:

CHANNEL/CHANNEL PROTECTION

Channel Scour
Embankment Erosion
Drift
Channel Alignment

egetation
Erosion
Rip-Rap

CULVERT RETAINING WALLS
Barriers
Wingwalls, Headwalls
Debris
Scour Under Footings (Underwater)
Erosion At Wingwalls {(Underwater)
Drainage Adequacy (Underwater)

INVENTORY ROUTE VERTICAL CLEARANCES
ft in. 36 TRAFFIC SAFETY

ft in.

WATER ADEQUACY
APPROACH ROADWAY ALIGNMENT

108 WEARING SURFACE/PROTECTIVE SYSTEM

Type

TYPE:

Membrane Protection

RLAY Yes No Date:

LATEX P.C.C. ASPHALT

DEPTH OF ASPHALT

1]

GROSS

I GROSS

]

12/15/2009)|



@ Page 1

Stantec
STANTEC UNDERWATER BRIDGE INSPECTION FORM
1. Bridge Number: §4-0152-800005 2. Date Tuesday, December 15, 2009
County: Mercer 3. Stantec Project No: 175569090
Description: KY 152 over Herrington Lake 4. Weather Temperature: 20
Water Body: Herrington Lake - ) 0 Sunny M Partly Cloudy (| Other
5. Supervisor: AAC Crew: TCB, FJB,JAG O Cloudy & Windy
Visitors: o Arrive: Depart:
Visitors - Arrive: Depart:
6. Bridge Type:
[] Continuous Plate Girder [ ! Suspension [J Reinforced Concrete Beam
W Steel Truss L] Wood Truss L] Other
7. Element Type:
Reinforced Concrete [ Closed Web ] Open Web (] Steel Piles
L] Masonry L] Timber Piles [J other
8. Foundation Type
(] Pile with pile cap (] Pile without pile cap Pier founded on rock [ or soif [
(! caisson ¥! Spread footing [ Other
9. Previous Report Avalilable WM Dates of Report: 1990,1995,2000

Originator: FMSM

10. Construction or As-Built Plans and/or Reports Available Dates: unknown

11. Water surface reference point on Pier or Bridge
Bottom of Pier 2 _ e o a g
Reference Point Elevation: _ 756.4 DistancetoWater 195  Water Elevation: 736.9

12. Pictures Taken
1. Pier 2
2. Pier 3
3. Planview Looking Downstream
4, Planview Looking Upstream
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Page 2

STANTEC UNDERWATER BRIDGE INSPECTION FORM

13. Cross Sections:

Bridge Number:
Date:

84-0152-B00005
Tuesday, December 15, 2009

Upstream [] U &8 O
§ 10" 25 50° 100 GPS Data 12/16/2009
Downstream [ M [ O
View Point L to R Looking: ] Upstream [ Downstream
Benchmark Location: . L o
Benchmark Coordinates Northing Easting Elevation
14. Scour:
a. Scour pockets or troughs ¥ No ] Yes
b. Footing or Foundation Element Exposed V] No {JYes
¢. Scour increased since last Inspection ¥ No [] Yes (C] No Previous Report Available

d. Comments:

15. Pier/Element Conditions: (see field notes for detailed description)

Biological Growth ~ very light ('] Zebra Mussel Growth
0 spalling V) Honeycombing
|} Scaling (7] Reinforcing Steel Exposed
Vertical Cracks ] Hairline [-] Measurable See notes
L] Horizontal Cracks ] Hairfine (] Measurable
[J Impact Damage [} Minor ] Major
U] Pier Faces not Inspected List Piers
Reason for not inspecting
{1 other:
16. Heavy debris located around element & No [] Yes, elements
17. Bottom Conditions:
v Silt (] Gravel () Boulders ] Clay W) Debris
(] Sand [} Cobbles (] Bedrock, type
Debris:
Sticks [] Tree Limbs [ Trees [J Timbers [[] Steel Beam
& Construction Debris .| Waste Concrete L] Other:
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" Stantec
STANTEC UNDERWATER BRIDGE INSPECTION FORM
Bridge Number: 84-0152-B00005
18. Inspection Method Date: Tuesday, December 15, 2008
/) Surface Supplled Air [ Scuba 1 Wading [] Other
19. Bridge Access
a. Boat: [C] Skiff (] Whaler [7] Jonboat [] Monark 7 Other: Lobal
Ramp: Concrete [ | Gravel ] Dirt ] None v Ramp fee $10.00
Locked Through No ] Yes
Distance from ramp to bridge: 0.25 Travel time: 5miles
Comments / Directions:
b. Bank/Shore: [] Grass [J] Rock (1 Gravel (] DittMud  [] Other
20. Boat Traffic
a. Recreational: ] Heavy [] Moderate ¥ Light O NA
b. Fishing: {7} Heavy [[1 Moderate W Light CINA
¢. Barge: [} Heavy [_] Moderate W Light 3 N/A
Comments:
21. Water Condit_i;ns: - S
Temperature: 40 DegressF Visibility: 8.0
Current: (] Heavy [ ] Moderate Light ¥ None

22.

General Comments (Include any unusual conditions encountered):
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Stantec
Structure 84-0152-B00005 County Mercer _ Date 12/15/2009

Description Planview _ Crew __AAC, TCB. FJB. JAG

NOTE: All depths refer to depth below water surface at time of inspection

e e
3

To
Mercer County

s
1785 Plerz '2* 705
A 1785 A
4 $
Flow,
¥ ¥
8 137.5' B
1330 Plers '%Y 1300
9

e A

LEGEND
23 Sounding Location and Depth
° Below Water Surface
—_— ¥- Water Surface Net 1o Scal
Galiei i, Shoreline (Soll Bank) e
Flow_  Direction of Flow

Plan View
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Stantec
Structure __ 84-0152-B00005  Element Pier 2 Date 12/15/2009
Individual Pier
NOTE: All depths refer to depth below water surface at time of inspection Rating
. . Pier2 ..
- "4 -
- - - 2 4 - - - o bk o=
O
1?9 1
R e85 1785 e R
LEGEND
12y Sounding Location and Depth
U Balow Water Surface
_— -Z— Water Surface
Direction of Flow
L1 Concrete Not to Scale

Soil Channe! Battom

Section A-A
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Stantec
Structure 84-0152-B00005 Element Pier 3

Date 12/15/2009

Individual Pier
NOTE: All depths refer to depth below water surface at time of inspection

Rating
] Pier 3 ..
4w -
. o
RS ) v A Y O e T A D B s Lt S
LW
1315
1330 133,00
Y /f-"."_ mﬂ
137.8°
LEGEND
12y Sounding Location and Dapth
. Below Water Surface
---E— Water Surface
Diraction of Flow
E Concrete Not to Scale
Sail Channel Bottom

Section B8-8
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Stantec
Structure ___ 84-0152-B00005 __ County ______  Mercer Date __ 12/15/2009
Description Hvdroaraphic Survev Overview Crew

.
—

—

0

Legend

Bridge Deck
Cross Section
Pier

Flow Direction

Bridge [D: 84-B§
2009 WSE: 738.4 feet

50 100

| et
Fest

Cross Sections
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Stantec
Structure 84-0152-B00005 County Mercer Date 12/15/2009
Description 50_Ft, Upstream Crew __ AAC TCB.FJB.JAG _
Cross Section Profile
50ft Upstream of Bridge 84-B5
7500
2009WSE-730.4 ~_
- el o) S — e et s e o s s v St S e S e 22 o
—--—\—--— --------------------------- P---z-ﬁﬁ.-.fajé -------------- s e — - ] o e/ -
700.0
T 6500 /
<
2
B
k3
“ B00.0
550.0
——1985
2000
—2004
2009
w‘u T T L T T L] T L] L) L] L3 L] ¥
0 50 100 150 200 250 200 350 400 450 500 550 600 650 700

Distance {feet)

View Aspect Facing Upstream

Cross Sections
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Stantec
Structure 84-0152-B00005 County Mercer Date 12/15/2009
Description 10 Ft. Upstream Crew __AAC TCB.FJB. JAG
Cross Section Profile
10ft Upstream of Bridge 84-BS
7500 2003 WSE - 7364 ~._
o NUOSWSE-THY ~ ) WOAWSE-TAS ~ e
SRS R i B TR -
. L
€ ss00
=
g
: /
W 500.0
TOF - 5132 L.
eor - 5108
850.0
= 1995 TOF - 5399 e
200 por . a0
— 2004
—2009
m-n L L T L3 L r Li T T LB LI L L
0 &0 160 150 200 250 300 350 400 450 500 &R0 600 650 700

Distance (feet)

View Aspect Facing Upsiream

Cross Sections
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Strusioraec §4.0152-B0000S County _____ Mercer ___ Date __ 12/15/2009

Crew __AAC . TCB.FJB.JAG

E: ::: oi:: Zef%ing:on Take

Item - 210 Qty - 70 LF
Condition State - 3 = 70 LF

N
1. There is light scaling located from the water surface to 25' below the water
surface (bws}.

2. There is moderate biological growth located from the surface to 3' below the
surface, growth is light from 3' to 34' and very light from 34' to the bottom.

3. The bottom material consists of soft silt.

4. There is honeycombing on all faces of the pier located at every cold joint and
jappears to get worse from the surface to 115' bws.

5. The ocutside and inside of the piers is in fair condition, with section loss
located at the cold joints.

6. There is a opening on the east face of Pier 2 measuring approximately 4'W and 4'T
extending from the bottom. The top of the opening is 170.5' and the bottom at 178.5
feet bws. The concrete located at this opening is approximately 2.5' thick. Does not
have a grate covering it.

pler 2 (outside of Pilex)

1. There is honeycombing at the following lecaticns: 1'W x 1'T x 6'D middle east face
[87' bws, 3.5"W x 6"T x 4"D middle of the east face 8' bws, 2.5"W x 6"T x 4"D 7' North
of SE corner 8.5' bws, 2'T x 2'W x 4"D center of the East face 66' bws, 1'W x 4"T x
3'D 54' bws on the Northeast corner, 1'W x 4"T x 4"D center of the south face 100°'
bwa, 6"T x 2"W X 4"D SE cormere 65' bws.

F

1. There are several tie wires are exposed throughout the inside of the pier.

2. The two cross beams below 115' appear to be in good condition.

3. There is a 4"T by 6"D area of honeycombing located at the cold joint 20' below the
fwater surface along the East and North faces. Aggregate can be removed with ease.

4. There are crossbeams with honeycombing at the joints up to 3" deep located at the
following depths;10, S1', 90' and 134'.

5. The bottom material consists of soft silt with some construction debris. There is
ja steel grate extending out of the silt bottom approximately 1.5'.

Field Notes
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1. There is an opening in the concrete located on the East face bottom. The top of
the opening is located 112.0', with the bottom of the opening located 118' bws. There
is a rebar grate covering the opening, the opening is 4'W and 6'T. There is rebar
covering the opening.

2. There is minor honeycombing and light scaling located on the west face in isolated
jareas with measurments less then 1" in section depth.

3. There is a 1'W by 2"T by 2"D area of honeycombing located 43' bws on the NE
corner.

4. The bottom material consists of silt with construction debris

5. There is a steel grate on the bottom in the SE corner. The grate may be an old
access hatch grate from the top of the pier.

Mﬂiﬂg_guig)_

1. There is exposed rebar located 11' bws on the East face.

2. There is a steel grate on the bottom in the SE cormer. The grate may be an old
ccess hatch grate from the top of the pier. The grate was covered with soft silt.
3. There is an opening in the concrete located on the West face bottom. The top of
the opening is located 131.5'bws, the bottom of the opening is located 137.5' bws.
There is not a grate covering the opening The opening is 4' wide and &' tall.

4. There is a 9"T by 4"W by 1"D area of spalling located 11' bws on the West face.
5. There is a 2'diameter by 2.5' deep hole located on the NE face. The top of the
hole is located 137' bws, the bottom is located 139¢ bws. The hole is not formed and
laggregate can be removed.

6. There is a 2'T by 7"W by 1'"D area of spalling located 43' bws on the Northeast
face.

7. There is a 2'T by 6"W by 1"D area of honeycombing located 11' bws on the South
face.

|8 There are cross beamsg located below the water surface at the following depths;
4.0, 40', 76'and 106'.

9. The bottom material consists of soft silt with some construction debris.

Field Notes
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Meeting Minutes
Project Team Meeting
Item 7-1116.00, Bridge Replacement

Meeting Date: January 11, 2010
Meeting Location: District 7, Lexington
In Attendance:

Bob Nunley District 7 Project Development
Ananias Calvin Il District 7 Design

Don Lawson District 7 Utilities

Rob Sprague District 7 Design

Ricky Sizemore District 7 Planning

Natalia Hoskins District 7 Planning

Kyle Bidwell District 7 Structures

Michael Vaughn District 7 Structures Section Supervisor
Matt Simpson District 7 Project Delivery & Preservation TEBM
Bret Blair District 7 Planning

Randy Turner District 7 Planning

Becky Barrick District 7 Environmental

Steve Ross KYTC Division of Planning

Sreenu Gultti KYTC Division of Planning

INTRODUCTION: The meeting started just around 10.30 a.m. local time. Attendees were
requested to “Sign-In”. Presentation Handouts were distributed. A Power Point presentation
was shown by Sreenu Gutti. The goals for the meeting were two fold - understanding DNA
Studies and discussing the DNA Study for Item 7-1116.00. It was explained to the group that
DNA stands for Data, Needs and Analysis. It was also explained why these studies are
conducted, how they are helpful and the process involved in developing a Study. A “Purpose
and Need” statement is developed in a DNA study to better define the intent of the Project.
FHWA suggested nine elements for Purpose and Need will be considered in developing a
Purpose and Need statement.

DNA STUDY FOR ITEM 7-1116.00: Following the introduction of the concepts of Pre-
Design Scoping Study, the Study for Item 7-116.00 was discussed. A site video was played and
the Project location was defined. The project is located on KY 152 over Herrington Lake at the
Mercer/Garrard county line. Mile point locations for the bridge are MP 18.818 to 18.894 in
Mercer County and MP 0 to 0.076 in Garrard County. The bridge has an 1D 084B00005N.
FHWA recommended nine elements can be briefly described as follows.

Legislation: The project is listed in the 2010 Highway Plan and has a total estimated cost of
$12,900,000 (combined D,R,U and C).

Project Status: Funds have been authorized ($1 M) to conduct DNA Studies, Phase 1 Design
and Environmental investigation.

System Linkage: KY 152 connects the Cities of Harrodsburg and Burgin to US 27.
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Modal Interrelationship: There is no intermodal use on this route.

Social Demands or Economic Development: Per the Director of Economic Development in
Garrard County, KY 152 is the main artery between Mercer and Garrard counties. Herrington
Lake and Peninsula Golf course are major attractions. The upgrade of US 127 to four lane traffic
has caused an increase in traffic on KY 152. There is a lot of real estate development in the area.

Transportation Demand: The 2010 ADT on KY 152 along the project is estimated at 1590.
Traffic forecast should be requested for this project.

Capacity: The Volume to Service Flow (VSF) ratio on this segment is 0.23 in Mercer County
and 0.11 in Garrard County. VSF under 0.70 indiactes no congestion on this segment.

Safety: The crash history of this segment was studied using Kentucky State Police data. In the
past ten years, six crashes have been reported at either ends of the bridge. Crashes seem to be
happening in the sharp curves entering the bridge and leaving the bridge from west to east.

Roadway Deficiencies: The current roadway is a two-lane undivided roadway with 9 - 10 foot
lanes. Measured shoulder width at the site is 1-3 feet. There are no shoulders on the bridge.
KYTC Common Geometric Practices for Rural Collector Roads suggest a pavement width of 24
feet and 8 feet shoulders for a speed limit of 35 mph. The Composite Adequacy Rating
percentile of the roadway is 75.9 in Mercer County and 44.0 in Garrard County. The rating is a
composite of roughness, safety and service (capacity) of the roadway and compares this segment
to other similar State roads.

The bridge was built in 1924. It has six spans total; there are 4 main spans and 2 approach spans
(one approach span on each end of the bridge). The main spans are steel deck truss and the
approach spans are a girder/floorbeam system. Repairs were done in 1940, 1944, 1991, 2003
and 2009. The bridge is structurally deficient and had a Sufficiency Rating of 2.00 before the
2009 repairs. Mike Vaughn informed the Team that the current Sufficiency Rating is 28.9. The
Highway Bridge Replacement and Rehabilitation Program (HBRRP) policy states that any
bridge that is Structurally Deficient or Functionally Obsolete, and has a sufficiency rating of 50
or less is eligible for Federal Bridge Replacement funds. The remaining life of the bridge cannot
be estimated because of its current structural condition. The current posted weight limit is 15T.

BRIDGE PIERS: A bridge piers video was shown. Mike Vaughn informed the Team that in
the Bridge Inspection File there was an article concerning substructure movement written by
F.C. Mahan, former Design Engineer in the Bridge Section in Central Office from 1931 — 1942.
The article was written sometime after 1943, but the exact date is unknown. The article states
that the bridge was built in 1924 when Herrington Lake was still empty. After the bridge was
built, the lake was flooded and an inspection report from 1932 revealed that the deep water pier
nearest the Mercer County side was having movement. At this point the pier had actually risen
approximately 16 inches. Elevation surveys were performed from 1934 — 1936. At the height of
movement, the pier had risen approximately 30 inches and tilted upstream and toward the Mercer
Co. side approximately 12 inches. The piers were built by the Weber Chimney Company of
Chicago and are hollow. Steve Ross expressed an observation that sometimes the movement
stabilizes over time.
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It was discussed whether the piers are stable and are re-usable. Existing piers have been re-used
on other bridge replacement projects depending on their condition. The Project Team decided
that the stability and re-use has to be further investigated. Geotech will be consulted to assess
the substructure and get a recommendation on how much of the substructure can be re-used.

POSSIBLE ALTERNATES: The following bridge replacement alternates were discussed.

» Alternate 1: No Build
» Alternate 2: Replace with a bridge at same location
» Alternate 3: Replace at an adjacent location
» Alternate 4: Replace at an alternate location
o Preserve old bridge as historic bridge and open to public for tourism.

Alternate 1: No Build: Considering the poor structural condition of the bridge, this alternate
will not be carried forward.

Alternate 2: Replace with a bridge at same location: This alternate will depend on the
condition of existing piers. There are three possible alternates based on geotechnical assessment:

« Use all existing piers if they are found re-usable

« Replace the deep water pier nearest the Mercer County side which showed
upward movement/tilting and re-use the remaining piers

. Replace all piers if they cannot be re-used

Some of the advantages of this alternate are possible cost savings because of re-use of some or
all of the existing piers and the required right of way will be minimal. The disadvantages are:
ferry service or a detour route is needed during construction. If ferry service is not feasible
during construction, motorists have to detour over 30 miles to reach US 27 from KY 152.

Considering the crashes occurring in the roadway curves leading to and leaving the bridge,
geometric improvements to the approach roadway will be included in this alternate. It was
pointed out that on the west side (Mercer County), the geometric revisions to the curve leading to
the bridge could be expensive due to the steep drop in grade on the side road. The bridge
alignment may need to be skewed to minimize the effects.

Alternate 3: Replace with a bridge at an adjacent location: This alternate involves construction
of the new bridge at a location adjacent to the current location. The advantage of this alternate is
that no detour route or ferry service is required during construction of the new bridge. KY 152
traffic can continue to operate on the existing route without interruption during construction.
During the previous bridge close down in 2009, the main concern of the motorists was the
lengthy detour of over 30 miles which can be avoided with this alternate. On the other hand, the
initial cost of this bridge replacement alternate could be higher compared to Alternate 2 because
of a complete new substructure and superstructure, right of way costs, etc. Mike Vaughn pointed
out that life cycle costs should be considered when comparing costs between Alternate 2 and
Alternate 3, because if the substructure is reused in Alternate 2, the typical 100 year life span for
a bridge may not be obtainable since the existing substructure is already 86 years old. Also, in
Alternate 3 new piers may not be required in the deep part of the lake since modern trusses have

span lengths in the range of 600 — 1000 feet.
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Alternate 4: Replace with a bridge at an alternate location: This alternate will consider a new
location for the new bridge. The new alignment would connect KY 152 on the west side at
Chimney Rock Road to KY 152 on the east side in the vicinity of Kennedy Lane. The
advantages of the alternate are: current geometric deficiencies of KY 152 leading to and leaving
the existing bridge location can be avoided and safety can be improved. A new roadway built in
accordance with KYTC Current Geometric Practices for geometry, sight distance and higher
speed is possible. The alternate will be the most expensive compared to the remaining alternates
— current operating marinas would have to be relocated, new right of way is required, etc.
However, traffic can continue to operate during construction on the existing bridge with this
alternate.

UTILITIES: Sreenu informed the Project Team that no overhead utilities were observed on the
bridge during a site visit conducted earlier. Don Lawson, District 7 Utilities informed the Team
that other utilities will be investigated during a site visit. Old Plans were not investigated for
existing utilities at the present time.

DRAINAGE: FEMA Flood Insurance Rate Maps (FIRM) were shown at the meeting. The lake
is designated as Zone A for floods. Zone A represents a 100 year flood zone. Mike Vaughn
informed the group that Dix Dam is located to the north of the bridge. The dam is used to
control the water level and typically in the late fall the water level is lowered. Melting snow and
rain runoff from the winter and spring then refills the lake before the summer season. Kentucky
Utilities Power Plant is the owner of the dam.

ENVIRONMENTAL ISSUES: Becky Barrick, District 7, Environmental Coordinator
presented her findings to the Team. Both counties in the project area are in attainment for all
monitored air pollutants. An Archaeology Phase | survey will need to be completed, the
optimum time for which is during a winter draw-down when more of the shoreline is exposed.
The lake is too deep for mussels. The bridge is not the type that will be used by bats except
temporarily. The bridge is historic and needs to be tested for asbestos prior to demolition. Any
historic homes are unknown at this time. The environmental document will likely be a CE, with
a Level 3 possible if there is substantial public opposition to the project.

TYPICAL SECTION: KY 152 is a Rural Major Collector. Current ADT (2010) is estimated
at 1590. A traffic forecast is not available at this time. If the future estimated ADT is over 2000,
KYTC Common Geometric Practices for Rural Collector Roads suggest a pavement width of 24
feet and 8 feet shoulders for a speed limit of 35 mph. The Team decided that a typical section
will be finalized during Phase 1 studies.

FUNDING ISSUES: Steve Ross started the discussion regarding FHWA and authorization of
funds for the project. Repair projects on the bridge were conducted in 2003 and 2009 and it was
suspected if they were done with federal funds. Typically, FHWA does not authorize more
funds if the request is made within ten years of a previous request.

Bob Nunley informed the team that Mike Vaughn had investigated and found out that the repairs
done in 2003 and 2009 were funded using State Bridge Maintenance Funds (FE02) which are not
federal funds. Bob also informed that Ron Rigney was informed about these findings by e-mail.
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DETOUR ROUTE DURING CONSTRUCTION: The detour route map used in the 2009
Bridge Repair plans was shown to the Team. According to the 2009 repair plans, the detour re-
routed eastbound traffic from KY 152 along KY 33/US 68/KY 29, then south on KY 1268 to
reach US 27. Mike Vaughn pointed out that the detour was changed to avoid KY 1268. The
detour was actually routed to continue northward on US 68 to KY 29, then along KY 29 to reach
US 27. It was decided that the detour needed to avoid KY 1268 because this road has a section
with a historic stone laid arch culvert that has a single, 13 foot wide lane with several sharp
curves on each side of the structure. The total length of the modified detour when the bridge was
closed during the 2009 Bridge repairs was over 30 miles. It was pointed out that if a detour route
has to be used, it would need to be the same as the detour used during the 2009 bridge closure.

CONSTRUCTION ISSUES: The proposed detour route discussed earlier would put motorists
over 30 miles out of their way. That was a primary area of concern to the motorists when the
bridge was closed for repairs in 2009. The possibility of using ferry service to transport
motorists and their vehicles during construction was discussed.

Chimney Rock Road is a side road on KY 152 and leads to the boat launch and lake on the west
side. Traffic can be re-routed along this route and a Ferry service can be introduced to transport
motorists and their vehicles from one side of the lake to the other and onto east KY 152.
However, possibility of using Chimney Rock Road and its condition to handle traffic should be
evaluated. The road may have to carry limited traffic or allow only certain type of vehicles
based on its condition.

The 30 mile detour route described in the previous section can be avoided by providing ferry
service. The cost to provide such a service will be investigated by discussing with the Modal
section at the Division of Planning. It was also discussed if floating bridges (military type) can
be used during construction. However, it was decided that a floating bridge may not be practical
or useful in the current situation.

PUBLIC INVOLVEMENT: There was a discussion earlier at the beginning of the DNA Study
whether Public Involvement which includes input from the Public Officials can be introduced
into the Project early in the project development phase. This issue was discussed at the Project
Team meeting. It was decided by the Project Team that the DNA Study will not involve any
Public Involvement activities. Public Involvement will be included in the Phase | Design Study
which will start in a few months.

PURPOSE AND NEED STATEMENT: The Purpose and Need statement was discussed and
the following statements were agreed upon by the Project Team:

The need for the Bridge Replacement is to improve the current posted weight
limit of 15 tons.

The purpose of the project is to address the structural deficiency of the bridge,

geometric deficiencies of the approach roadway and to maintain connectivity
and enhance recreational traffic.
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SITE VISIT: A site visit scheduled to take place after the Project Team meeting could not be
done due to bad weather and road conditions. The site visit will be conducted at a later time.

NEXT STEPS: A site visit will be conducted in the near future. Geotech will be consulted for
preliminary assessment of the substructure and recommendation. Cost estimates will be
developed by the District. The DNA study report will be started immediately.

END OF MINUTES
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P-001-2011
cc: R. Nunley

MEMORANDUM S. Ross
S. Gultti
TO: Keith Damron, P.E. A. Calvin
Division of Planning D. Moses
M. Hite
BY: Bart Asher, P.E., P.L.S. M. Vaughn

Geotechnical Branch Manager
DATE: March 7, 2011

SUBJECT: Mercer-Garrard County
KY 152 (Kennedy Bridge Road) over Herrington Lake
Item # 7-1116.00
Preliminary Geotechnical Assessment

1. Location and Project Description

This project is located where KY 152 (Kennedy Bridge Road) crosses Herrington Lake at the
border of Mercer and Garrard Counties. The bridge was constructed in order to keep the road
open once Herrington Lake was built by Kentucky Utilities (KU). The bridge was finished and
turned over to the adjoining counties on April 7, 1925 (Mahan). Water began impounding in the
Lake on March 17, 1925.

The Division of Planning is conducting a Data, Needs and Analysis (DNA) study for the subject
project. Project meeting notes indicate that there are currently four options for the replacement:

» Alternate 1: No Build

» Alternate 2: Replace with a bridge at same location
» Alternate 3: Replace at an adjacent location

» Alternate 4: Replace at an alternate location

This abbreviated review will discuss some geotechnical concerns with alternates 2 and 3.
Alternate 4 can be reviewed by this office once an alternate location is considered.

The approximate coordinates for this site are: 37.746185 degrees North and -84.703665 degrees
West.

2. Site Topography and Geologic Conditions

The current bridge spans Herrington Lake over what once was a deep gorge with Dix River
flowing at the bottom. The existing profile indicates that the Mercer County side was basically a
sheer cliff before the water was impounded. The slope on the Garrard county side is more gentle
but still has some large vertical drops. The entire area of the lake surrounding the bridge has
similar topography. It was noted during a field visit that the tops of some of the surrounding
cliffs are substantially higher in elevation than where the bridge was constructed.

The site is located in the Bryantsville Quadrangle (# 945). The geologic mapping indicates that
the bedrock at this site is (Source KGS):
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e Tyrone Limestone — Limestone, of two types: (1) light-gray to light-olive-gray,
cryptograined, containing specks and small tubes of clear calcite (birdseye limestone),
and (2) very light gray to light-brownish-gray, cryptograined, containing pods and
interlaced tubes of yellowish-gray, micrograined, calcareous dolomite. Birdseye
limestone predominates in northern part of quadrangle and limestone containing dolomite
bodies in southern part of quadrangle. Bentonite, as much as 2 feet thick, is present at top
southwest of a line from the northwest corner of the quadrangle to Pollys Bend; a second
bentonite bed, as much as 2 feet thick, is present about 25 feet below the top in all but the
northwest corner of the quadrangle; a third bentonite bed, 0.1 to 0.3 foot thick and about
80 feet below the top, is present throughout the quadrangle. The upper two bentonites,
and locally the lowermost bentonite, are underlain by thin chert layers. Chert nodules are
present in some beds. Limestone immediately above the lowermost bentonite contains
planar laminae of calcareous dolomite. Persistent units of argillaceous limestone and
shale are present in uppermost 10 feet and in middle of unit.

The Tyrone limestone is the type of bedrock visible in the surrounding cliffs.

e Oregon Formation - Interbedded dolomite and limestone: Dolomite is calcareous,
yellowish gray to yellowish white, micrograined to very finely crystalline, thick bedded.
Limestone is light gray to light brownish gray, cryptograined; some limestone beds
contain pods and interlaced tubes of calcareous dolomite. Contacts are placed at top of
highest and base of lowest dolomite bed. Unit thins southward by grading of upper
dolomite beds into limestone.

e Camp Nelson Limestone - Limestone, light-gray to light-brownish-gray, cryptograined,
containing pods and irregular interlaced tubes of yellowish-gray, micrograined,
calcareous dolomite that make up 20 to 50 percent of the rock. Tubes commonly lie in a
tangled network parallel to bedding, though some cut across bedding. Contains several
zones of cryptograined limestone with specks and minute tubes of clear calcite.
Calcareous shale, 5 to 10 feet thick, its base 10 to 15 feet below top of the formation, is
present throughout the quadrangle.

It appears, from available mapping, that the base of Pier 2 and Pier 3 is located in the
Camp Nelson Limestone.

The available mapping indicates fault lines within approximately one mile of the bridge.
Additionally, the Kentucky River Fault Zone is within approximately 3 miles of the existing
bridge location.

Mapping indicates that this area has numerous karst features. Karst features may include
sinkholes, caves and solution features in the bedrock.
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3. Discussion of Alternates 2 and 3 Replace with Bridge at Same or Adjacent Location

A bridge at the same location may require a new foundation or portions of the existing
foundations may be reused. This office has discussed reuse of these piers in the past.

A site visit was performed to review the existing piers. It is unlikely that it would be desirable or
economically viable to reuse abutment number 1, abutment number 2, or piers 1, 4 or 5 as shown
in the below schematic (retrieved from the Division of Structural Design’s plan database). Due
to their size and location in the lake, it could be very desirable to reuse piers 2 and/or 3.
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Pier 3 (front) Pier 2 (rear)
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Abutment 2

An article by F.C. Mahan from the Kentucky Engineer (year unknown - see appendix) supplied
to this office by the District indicates that there have been some significant problems at Pier 2.
Once the downstream dam was constructed and water began to back up around the piers it was
noted that Pier 2 was actually rising and rotating. In the article Mahan states that the earliest
inspection on record was in March of 1932 and that the top of Pier 2 was 1.33 feet higher than
pier 3. (Mahan indicates that earlier records had been lost in a fire). Both were supposedly
constructed to the same elevation. Mahan also states that “At the height of the movement the
pier had risen approximately 30” and had tilted upstream and toward the Mercer County side
approximately 12”.” This office does not have current information that indicates the elevation
difference between the two piers.

The article goes on to discuss various theories behind the movement. Those stated are:

1. Trapped gas under footing.

2. Hydrostatic pressure

3. Since the lime cliffs are full of crevices, holes, etc. and may be cavernous in places, the
extra weight of the water may have caused some shift in the immediate terrain.

4. There is a possibility of heaving of the bottom when certain strata are wet and
softened.

The article goes on to add that “Careful observations also indicate that possibly the whole cliff
on the Mercer County side may be slowly moving toward the lake.”

There was no conclusive evidence at that time or at this point to indicate the probable
mechanism that caused the movement. Mapping does indicate that bentonite layers are prevalent
in the Tyrone formation, which is presumably above the footing elevation of Pier 2. Some types
of bentonite are known to swell to numerous times their dry size when water is added.
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In order to make a decision as to whether Pier 2 and/or Pier 3 can be reused, a thorough
investigation would be required. Drilling through the footing in numerous places would be
desirable to examine the bearing stratum of both piers. Additionally, the existing concrete would
need to be examined so that a useful remaining service life can be determined. Similar studies
have been undertaken by the Cabinet in the past.

Replacement of the bridge at approximately the same location or just adjacent to this location,
without the reuse of the piers, will also require a very thorough site investigation. It would be
very desirable to try to find out the mechanism that caused the movement at pier 2 so that future
problems with a new bridge can be avoided.

4. New Foundation and Superstructure Discussion

New foundations in the water would likely be large (12-14 foot) diameter drilled shafts socketed
well into bedrock. This construction would have to take place from floating equipment due to
the extreme depth of the lake. Conventional piers and stub abutments could likely be used on the
shoreline.

A new superstructure on the existing or new foundations would likely be a plate girder structure
or another truss of some type.

Attachments:

Site Map

Mahan Article

Bridge Inspection Report

Historical Plans (no plans for the initial construction were located)
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By Amy Wilson - awilsonl@herald-leader.com Reprint or license
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Starting Monday, the 84-year-old Kennedy Mill bridge, which spans Herrington Lake on Ky. 152
between Mercer and Garrard counties, will be out of commission for six months for repairs.

David Hughes, an engineer for the state Transportation Cabinet, said construction crews will
replace connections on the trusses and reinforce much of the existing bridgework. He said he
hopes the bridge will be certified to support 10 tons after the $1.8 million project is finished.

Currently, the bridge has rated to support three tons.

“A car will be all right on that bridge, but if you meet a car in the middle coming in the other ..L } l‘»'l

direction, that isn’t good,” Hughes said.
The bridge is inspected yearly, Hughes said. The real problem has been the continual use of the b () nt

bridge by dump trucks that exceed the posted 3-ton limit.

“It's been a law-enforcement problem,” he said. “Every time more than three tons goes over
that bridge, it weakens it.”

Earlier this week, a town meeting in Burgin drew some residents concerned about the state’s
posted detour, which would, Hughes agreed, take motorists 40 miles out of the way.

“There might be a shorter route through Danville, but we don’t like to send people through
downtowns or back streets,” he said.

Another town meeting is set for 6 p.m. Thursday at Camp Dick Robinson Elementary School in
Garrard County. RECENT  POPULAI
Reach Amy Wilson at 859-231-3305 or at 800-950-6397, Ext. 3305.
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Bridge closing in Central Kentucky

A dangerously rusted out Kentucky bridge will shut down for 6 months worth of repairs.

Posted: 6:13 PM Oct 7, 2009
Reporter: Denny Trease
Email Address: denny.trease@wkyt.com

Story || 52 2 Comments

Font Size:

A dilapidated old bridge between Garrard and Mercer counties will close for months starting next week.

The state transportation cabinet laid out its repair plans during a public meeting in Burgin Tuesday night.

Kennedy Mill Bridge was built in the 1920's. It will be closed to accommodate those badly needed repairs on Monday, October 12, and
some say that's none too soon.

Pictures of the deteriorating bridge provided by the transportation cabinet outraged many of the 100 or so people attending the meeting.

David Hughes, an engineer for the transportation cabinet, attended that gathering designed to answer the concerns of drivers who use the
bridge. He told 27 NEWSFIRST, "The public reaction was not very good. They could see there are all kinds of indications that the bridge is in

- Doar-sm;
real bad shape.” Eﬁﬂ_ 01:46

=r Man acc
Hughes stood up at the meeting and said that he, personally, would not drive across this bridge. But if it's that dangerous, why not just shut it iNE® 01.30
down immediately? Hughes said, "We need to warn people what's coming and give them time to make other arrangements. | don't see any
more risk in doing that than we've had in the last 2 or 3 years." 'El r;l; fod

01:57

The recommended detour around the bridge will require some people to drive 40 miles out of their way. John Webb, who works for a boat
business just on the Mercer County side of the bridge, says, "The frustration for me is working 100 yards across the bridge and beingable to
get boats and people in here easily. And there are people who live close by here who work in Lexington and will now have to drive way out of o
their way." SEARCH |

And there are no guarantees that repairing a bridge this old will make it significantly safer over the long term. Engineer Hughes says, "It won't
be a complete repair. We hope we will be able to raise the 3 ton limit after the repair is done, but it's possible we might no be able to."

A 1.8 million dollar bridge repair contract has been let with a Lexington firm, Intech, which hopes to complete the work by April of next year.

Another informational meeting is scheduled for Thursday night at six o'clock at Camp Dick Robinson Elementary School in Garrard County.

Latest Comments

http://www.wkyt.com/home/headlines/63705482.html 9/1/2010
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Marina & Restaurant located on upstream side of bridge



Sharp curve on KY 152 entering the bridge from west side — reason
for some crashes

Access road to the Marina on the east side



Crashes occurred at the curve to the bridge on the east side



KY 152 and adjacent residential property on the east side
just before the bridge



Kentucky: Garrard County - herrington lake
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Only 30 miles from Lexington, Kentucky, picturesque Herrington Lake is the perfect

playground for many outdoor and recreational sports. Water skiing, tubing, swimming and
even cliff jumping is popular on the lake during the summer months, with many marinas
offering boats and cottages for rents. Great fishing is also abundant and the well-stocked
lake contains bluegill, catfish, crappie, hybrid striped bass,
bass & white bass. Herrington Lake is known for producing some of the finest reservoir

fishing the state has ever known.
Marinas on Herrington Lake

Marina/Milepost

Herrington Lake Marina
Garrard County

www.herringtonmarina.com

Cane Run Marina

Chimney Rock Marina
Mile 4.0 Mercer County

Chimney Rock RV Park

Coffey's Cove
Mile 18.0 Boyle County

Gwinn Island Marina
and Campground
Mile 16.0 Boyle County

Kamp Kennedy Marina
Mile 4.0 Garrard County

King's Mill Marina
Mile 22.5 Garrard County

Nelson's Mid Lake
Mile 13.5 Mercer County

Pandora Marina
Mile 4.5 Mercer County

Redgate
Garrard County

Mailing Address

136 S. Homestead
Ln., Lancaster
40444

Kennedy Bridge Rd.,
Harrodsburg mney
Rock

250 Chimney Rock
Rd., Burgin 40310

1358 Taylor Rd.,
Danville 40422

1200 Gwinn Island
Rd. Danville 40422

P.O. Box H, Burgin
40310

570 King's Mill Rd.,
Lancaster 40444

238 Cedar Lane,
Harrodsburg 40330

Box 642, Burgin
40310

305 Red Gate
Road, Lancaster 40444

http://www.garrardcounty.ky.gov/Herrington+Lake/

largemouth bass, spotted

Phone

859.548.2282

859.748.5487

859.748.9065

859.748.5252

859.516.8873

859.236.4286

859.548.2101

859.548.2091
859.913.0034
859.748.5520

859.748.9121

859.548.3507

Page 1 of 2
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t

. 940 Normans Cam 859.748.5459
Royalty's Fishing Camp Rd.. Harrodsburg p B
. . 2
Mile 2.5 Mercer County 40330 s
i
Sunset Marina 318 Sunset Lodge 859.548.3591 T
Mile 3.5 Garrard Count Rd., Lancaster c
' Y 40444 :
g

Golf on Herrington Lake

Peninsula Golf Resort

200 Ciubhouse Drive Lancaster, KY 40444 Phone: (859)548-5055 Fax: (859)548-5117 Toll Free: (BT7)249-4747

The Peninsula Golf Resort, a Pete Dye designed facility given a 4 1/2 star rating by Golf Digest for top places to play in
the May 2002 issue, is Central Kentucky’s newest "Stay and Play" golf facility.

The uniqueness of "The Peninsula Golf Resort" and the benefit to your group is that they are more than just another place
to play golf. They offer twelve newly constructed "Stay and Play Villas" that can be used for an exceptional golf getaway
without an extremely long drive from home. Each Villa consists of 1300 square feet fully furnished with a complete set of
linens for your comfort, two bedrooms with two double beds in each, two bathrooms, fully furnished kitchen, large den area,
and washer/dryers. Perfect for four golfers!

Copyright © 2010 C

http://www.garrardcounty.ky.gov/Herrington+Lake/ 9/9/2010
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Cost Calculations: The following estimates were used in the calculations of the alternates

Alternate 2a [Replace Superstructure $140/SF
Rehabilitate Piers & Abutments $150,000

Alternate 2b |Replace Superstructure S150/SF
Rehabilitate Piers & Abutments $100,000

Alternate 2c [Replace Bridge, Piers, & Abutment $250/SF

Alternate 2d [Replace Superstructure, Abutments, all except deep water piers $150/SF
Rehab Deep water piers $150,000

All alternates above used $3,000,000/mile for bridge approaches geometry improvements

ALTERNATE 3 |New Bridge at Adjacent Location $250/SF

Bridge Approaches Geometry Improvements

$3,000,000/mile

ALTERNATE 4

New bridge at alternate location

$250/SF

New Approaches

$2,000,000/mile
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