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I. SUMMARY

A planning study has been prepared for the Muskingum County Engineer to investigate an
appropriate roadway that improves safety and access between US Route 40 and State Route
146.  The general study area will evaluate improvement alternatives for County Road 144
(Dillon Falls Road) in Falls Township from the intersection of US Route 40 to County Road
660 (Dillon School Drive)/State Route 146.   This section of roadway is currently classified
as a rural minor collector with a 40 mph speed limit.  The recent construction of North Pointe
Drive by the City of Zanesville  along with anticipated continued development adjacent to this
new corridor will require adequate adjacent roadway facilities from the west side of Zanesville
for the traveling public.  Travel to the North Pointe Drive corridor commercial and office
development from the western part of Muskingum County is expected to use County Road 144
(Dillon Falls Road) for access.  County Road 144 (Dillon Falls Road) is a direct route that
provides a reduction in travel distance and travel time from US Route 40 west of the City of
Zanesville to the North Pointe Drive corridor on the north side of the City of Zanesville.   The
existing County Road 144 (Dillon Falls Road) roadway is not adequate to be utilized as a
major collector route and the poor horizontal and vertical alignment make the existing roadway
functionally deficient.  Improvements will be needed to County Road 144 (Dillon Falls Road)
to allow for efficient movement of traffic.  

The scope of the planning study was to evaluate the existing County Road 144 (Dillon Falls
Road) corridor and provide short term low cost improvements that could be implemented
individually as funding would permit, while considering long term, significant impact projects
that would improve the alignment and potentially encourage future development  along a new
corridor.   

Multiple alignment concepts were evaluated to provide low cost improvements as a part of the
planning study.   Initially the existing County Road 144 (Dillon Falls Road) horizontal and
vertical alignment was evaluated to determine locations where design deficiencies exist based
upon the 40 mph posted speed limit.  See the “Existing Design Deficiencies” map in the
Appendix.  Using the basic existing horizontal and vertical alignment, alternatives were
developed incorporating different design speeds and associated roadway typical sections.   The
design speeds evaluated include 40mph, 45mph, and 55mph.  See the “Design Criteria Matrix”
in the Appendix for the various design parameters associated with each of the design speeds
in accordance with the Ohio Department of Transportation Location and Design Manual
Volume One - Roadway Standards.  Two different typical sections were developed for the
planning study, one was applied to the 40mph and 45mph design speeds and the other was
used with the 55mph design speed.  

The second component of the study was comprised of the long range, significant impact
projects that considered new and alternative alignments for County Road 144 (Dillon Falls
Road) and County Road 660 (Dillon School Drive).   Several of the new alignments utilized
various segments of the existing alignment.   The new alignments were based upon a minimum
45 mph design speed.    
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The following is the various alternatives included in the planning study that address the short
term, low cost alternatives.  All of the short term, low cost alternatives (40 mph, 45 mph, 55
mph) depict realignment of County Road 144 ( Dillon Falls Road) at the US Route 40
intersection.  The improvements could require relocation of the West Side Market to construct
County Road 144 (Dillon Falls Road) as the through roadway.  The proposed intersection
layout could be modified to avoid the West Side Market by maintaining County Road 144
(Dillon Falls Road) as the stop condition at County Road 296 (Jersey Ridge Road) or utilizing
a unique County Road 144 (Dillon Falls Road) alignment connector to US Route 40 (US Route
40 Connector 1, Connector 2, Connector 3) that meets 45 mph normal design speed criteria.
The improvement alternatives may require adjustments/modification to the existing County
Road 144 (Dillon Falls Road) at US Route 40 traffic signal installation.

 
County Road 144 (Dillon Falls Road) - Alternative 40 mph would improve the horizontal and
vertical alignment along County Road 144 (Dillon Falls Road) to meet the normal design
criteria for 40 mph.  The typical section would be improved to two 12 foot wide lanes, 2 foot
wide aggregate shoulders, 4 foot wide graded shoulders, and roadside ditches.

 County Road 144 (Dillon Falls Road) - Alternative 45 mph would improve the horizontal and
vertical alignment along County Road 144 (Dillon Falls Road) to meet the normal design
criteria for 45 mph.  The typical section would be the same as the 40 mph alternative.

County Road 144 (Dillon Falls Road) - Alternative 55 mph would improve the horizontal and
vertical alignment along County Road 144 (Dillon Falls Road)  to meet the normal design
criteria for 55 mph.  The typical section would be improved to two 12 foot wide lanes, 6 foot
wide aggregate shoulders, 10 foot wide graded shoulders, and roadside ditches.

Each of the alternatives provide improvements to the functionally deficient roadway that
enhance the roadway facility to meet the normal design speed criteria for that alternative .  The
“Existing Design Deficiencies” map highlights the areas along the existing corridor where the
design speed is less than 55 mph.  The development of the roadway to meet a specific
minimum design speed requirement affects the amount of work that will be required to
improve the roadway.  

The following is the various alternatives included in the planning study that address the long
term, significant impact options.  The improvement alternatives may require
adjustments/modification to the existing County Road 144 (Dillon Falls Road) at US Route
40 traffic signal installation; traffic signal warrant analysis of a new intersection with US
Route 40; adjustments/modification to the existing County Road 660 (Dillon School Drive)
at State Route 146 traffic signal installation; adjustments/modification/traffic signal warrant
analysis at a new intersection with State Route 146.

County Road 144 (Dillon Falls Road) - Alternative 1 uses a combination of the existing
alignment along with two sections of new alignment.  The first new roadway segment aligns
the intersection of County Road 144 (Dillon Falls Road) with Whites Road at US Route 40.
The second new roadway segment alignment begins east of the existing intersection of
Kingsview Drive, extends north utilizing a 55 mph design speed, crossing the railroad and the
Licking River intersecting State Route 146 at the extended existing Military Road intersection.
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County Road 144 (Dillon Falls Road) - Alternative 2 utilizes the entire existing alignment of
County Road 144 (Dillon Falls Road) along with the construction of a new structure over the
Licking River at the previous bridge location and the reconstruction of Falls Lane.  The
construction of the new bridge at the previous location will implement a one way traffic
pattern on County Road 660 (Dillon School Drive), on the existing bridge, on the new bridge,
and on Falls Lane.  

County Road 144 (Dillon Falls Road) - Alternative 3 creates a new intersection with US Route
40 across from the existing intersection of US Route 40 at Kopchak Road.  The new
intersection would incorporate the existing National Road intersection with US Route 40.
From the new intersection, the new alignment would extend north to a location where it would
merge onto the existing County Road 144 (Dillon Falls Road) alignment.  The existing County
Road 144 (Dillon Falls Road) would be utilized for approximately 600 feet.  The new
alignment will diverge from the existing alignment, extend north, crossing the railroad and the
Licking River intersecting State Route 146 at the existing North Pointe Drive intersection.

 
County Road 144 (Dillon Falls Road) - Alternative 3A creates a new intersection with US
Route 40 across from the existing intersection of US Route 40 at Kopchak Road.  The new
intersection would incorporate the existing National Road intersection with US Route 40.
From the new intersection, the new alignment would extend north to a location where it would
merge onto the existing County Road 144 (Dillon Falls Road) alignment.  The existing County
Road 144 (Dillon Falls Road) alignment developed for the Alternative 45 mph alignment
would be  utilized from this location ahead to the intersection with County Road 660 (Dillon
School Drive).   The proposed horizontal alignment for the new section of roadway meets a
55 mph design criteria.  The proposed vertical alignment for the new section of roadway meets
a 45 mph design criteria. 

 County Road 144 (Dillon Falls Road) - Alternative 4 creates a new intersection with US
Route 40 approximately 700 feet east of the existing US Route 40 at County Road 144 (Dillon
Falls Road) intersection.  From this intersection the new alignment extends north to form a
new intersection with existing County Road 144 (Dillon Falls Road) east of Kingsview Drive.
From this new intersection the new  alignment will continue north, crossing the railroad and
the Licking River intersecting State Route 146 at the existing North Pointe Drive intersection.

County Road 144 (Dillon Falls Road) - Alternative 5 creates a new intersection with US Route
40 similar to Alternative 4 approximately 700 feet east of the existing US Route 40 at County
Road 144 (Dillon Falls Road) intersection.  From the new intersection a new alignment using
a horizontal design speed of 55 mph and a vertical design speed of 45 mph would extend north
to a location where it will merge onto the existing County Road 144 (Dillon Falls Road)
alignment.  The existing alignment of County Road 144 (Dillon Falls Road) upgraded to meet
45 mph design speed would be utilized to the east intersecting County Road 660 (Dillon
School Drive).

County Road 144 (Dillon Falls Road) - Alternative 5A is the same as Alternative 5 except that
the horizontal alignment is modified to increase the degree of curves to meet a 45 mph design
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speed through the new roadway section.  A new intersection is created with US Route 40
similar to Alternative 4 approximately 700 feet east of the existing US Route 40 at County
Road 144 (Dillon Falls Road) intersection.  From the new intersection a new alignment using
a horizontal design speed of 45 mph and a vertical design speed of 45 mph would extend north
to a location where it will merge onto the existing County Road 144 (Dillon Falls Road)
alignment.  The existing alignment of County Road 144 (Dillon Falls Road) upgraded to meet
45 mph design speed would be utilized to the east intersecting County Road 660 (Dillon
School Drive).

County Road 660 (Dillon School Drive) - Alternative 1 flattens out the existing curve at the
northwest corner of the existing school building and eliminates the reverse curve on the
approach to the State Route 146 intersection.  The single proposed curve is suitable for a
design speed of 40 mph and shifts the intersection south of the existing location.

County Road 660 (Dillon School Drive) - Alternative 2 flattens out the existing curve at the
northwest corner of the existing school building and eliminates the reverse curve on the
approach to the State Route 146 intersection.  The single proposed curve is suitable for a
design speed of 45 mph and shifts the intersection north of the existing location.  

County Road 660 (Dillon School Drive) - Alternative 2A  flattens out the existing curve at the
northwest corner of the existing school building and eliminates the reverse curve on the
approach to the State Route 146 intersection.  The single proposed curve is suitable for a
design speed of 45 mph and shifts the intersection south of the existing location.  This new
alignment would be contingent upon the removal of the existing school building.

County Road 660 (Dillon School Drive) - Alternative 3 is contingent upon the removal of the
existing school building.  This alignment would eliminate the existing tee intersection formed
by County Road 144 (Dillon Falls Drive) at County Road 660 (Dillon School Drive) and
replace the intersection with reverse curves suitable for a design speed of 45 mph.  

County Road 660 (Dillon School Drive) - Alternative 4 is contingent upon the removal of the
existing school building.  This alignment would eliminate the existing tee intersection formed
by County Road 144 (Dillon Falls Drive) at County Road 660 (Dillon School Drive) and
replace the intersection with reverse curves.  The curve nearest to the intersection would be
suitable for a design speed of 40 mph.  This arrangement allows for the tangent section of
roadway on the approach to the intersection along with an intersection angle of 60/.

County Road 144 (Dillon Falls Road)/US Route 40 Connector  - Alternative 1  maintains the
location of the existing intersection of County Road 144 (Dillon Falls Drive) and US Route
40; shifts and flattens out the existing curve to the northeast at County Road 296 (Jersey Ridge
Road) and matches into the existing alignment of County Road 144 (Dillon Falls Drive).  The
single proposed curve is suitable for a design speed of 45 mph.  The new alignment requires
the acquisition of the bank property and the residential property to the east of the bank.
County Road 296 (Jersey Ridge Road) would be extended to create a stop condition “tee”
intersection with County Road 144 (Dillon Falls Drive).  The existing traffic signal at Dillon
Falls Road and US Route 40 will be maintained.
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County Road 144 (Dillon Falls Road)/US Route 40 Connector  - Alternative 2 relocates the
location of the existing intersection of County Road 144 (Dillon Falls Drive) and US Route
40; shifts and flattens out the existing curve to the northwest at County Road 296 (Jersey
Ridge Road) and matches into the existing alignment of County Road 144 (Dillon Falls Drive).
The single proposed curve is suitable for a design speed of 45 mph.  The new alignment
requires the acquisition of the Grange property.  County Road 296 (Jersey Ridge Road) would
be extended to create a stop condition “tee” intersection with County Road 144 (Dillon Falls
Drive).  The existing traffic signal at Dillon Falls Road and US Route 40 would be relocated.

 
County Road 144 (Dillon Falls Road)/US Route 40 Connector  - Alternative 3 relocates the
location of the existing intersection of County Road 144 (Dillon Falls Drive) and US Route
40; shifts with a reverse curvature the roadway to the northwest at County Road 296 (Jersey
Ridge Road) and matches into the existing alignment of County Road 144 (Dillon Falls Drive).
The reverse curves are suitable for a design speed of 45 mph.  The new alignment requires
right of way acquisition but no building takes.  County Road 296 (Jersey Ridge Road) would
be extended to create a stop condition “tee” intersection with County Road 144 (Dillon Falls
Drive).  The existing traffic signal at Dillon Falls Road and US Route 40 would be relocated.

Each of the long term, significant impact alternatives provide suitable horizontal and vertical
alignments for the selected design speed.  The alternatives address several areas of project
development need.  The specific areas of need for the long term alternatives can be broken
down into three basic categories.  The first category is new/improved access from US Route
40 to County Road 144 (Dillon Falls Road).  Alternatives 1, 3, 3A, 4, 5 and 5A or County
Road 144 (Dillon Falls Road)/US Route 40 Connector 1-3 provide new County Road 144
(Dillon Falls Road) alignment to intersect US Route 40.  The second category is new/improved
alignment of County Road (Dillon Falls Road) to the intersect State Route 146.  Alternatives
1,  3A, 5 and 5A provide a combination of new alignment and an improved existing alignment;
alternatives 3,  and 4 provide essentially new alignments from US Route 40 to State Route
146.  The third category is the intersection of County Road 144 (Dillon Falls Road)/County
Road 660 (Dillon School Drive) with State Route 146.  Alternative 1 provides a new
intersection for County Road 144 (Dillon Falls Road) with State Route 146 at the extended
existing intersection of State Route 146 with Military Road.  Alternatives 3 and 4 provide a
new intersection for County Road 144 (Dillon Falls Road) with State Route 146 at the new
intersection of State Route 146 with North Pointe Drive.  Alternative 2 constructs a parallel
bridge on the original alignment of County Road 144 (Dillon Falls Road) over the Licking
River and provides marking and signing modifications to implement a one way traffic pattern
for the County Road 144 (Dillon Falls Road)/ County Road 660 (Dillon School Drive)/ State
Route 146 intersection area.  The County Road 660 (Dillon School Drive) Alternatives 1, 2A,
2B, 3 and 4 provide new/improved alignments for County Road 144 (Dillon Falls Road)/
County Road 660 (Dillon School Drive) at State Route 146 intersection. 

The planning study is presented as a resource document for future project development.  A
summary of the key elements and features of the alternatives are presented in a table on the
following page.
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County Road 144 (Dillon Falls Road) Short Term - Low Cost   
IMPROVEMENT ALTERNATIVES SUMMARY TABLE

Alternative   40 MPH Alternative 45 MPH Alternative 55 MPH

Design Speed 40 mph 45 mph 55 mph

Proposed Horizontal
Alignment

Salvage Existing Salvage Existing Salvage Existing

Proposed Lane Width 12 Feet 12 Feet 12 Feet

Maximum Superelevation
Rate

8% 8% 8%

Proposed Roadway
Typical Section

Treated   Shoulders  Treated Shoulders Treated    Shoulders 

Side Slopes 4:1 Normal
2:1 Maximum

4:1 Normal
2:1 Maximum

4:1 Normal
2:1 Maximum

Project Length 8,544 feet
(1.62 Miles)

8,528 feet
(1.62 Miles)

8,475 feet
(1.61 Miles)

Sideroad Improvements 600 feet 600 feet 600 feet

Proposed Right of Way
Width

60 feet 60 feet 60 feet

Right of Way - Number
of Owners Affected 

(Permanent &
Temporary)/Estimated

Acreage

52

8.6 Ac.

52

10.3 Ac.

52

15.3 Ac.

Utilities Affected Yes Yes Yes
      

Environmental
Considerations

Coordination Coordination Coordination

Estimated Construction
Cost (engineering, right
of way, and utilities not 
included)

$3,846,000 $4,099,000 $5,230,000
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County Road 144 (Dillon Falls Road) Long Term - Significant Impact   
IMPROVEMENT ALTERNATIVES SUMMARY TABLE

Alternative 
1

Alternative
3

Alternative 3A Alternative
4

Design Speed 55 55H/45V 55H/45V 55H/45V

Proposed Horizontal
Alignment

Existing/New New New/Existing New

Proposed Lane Width 12 12 12 12

Maximum
Superelevation Rate

8% 8% 8% 8%

Proposed Roadway
Typical Section

Treated
Shoulders

Treated 
Shoulders

Treated
Shoulders

Treated
Shoulders

Side Slopes 4:1 Normal 4:1 4:1 4:1

Project Length 12,040 feet 11,480 feet 8,170 feet 11,830 feet

Sideroad Improvements 500 feet 600 feet 500 feet 600 feet

Proposed Right of Way
Width

60' 60' 60' 60'

Right of Way - Number
of Owners Affected 

(Permanent &
Temporary)/Estimated

Acreage

34

47.6

26

34.6

30

15.8

20

37.0

Utilities Affected Yes Yes Yes Yes

Environmental
Considerations

Coordination Coordination Coordination Coordination

Estimated Construction
Cost (engineering right
of way and utilities not 
included)

$35,125,000 $26,089,000 $7,044,000 $27,474,000
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County Road 144 (Dillon Falls Road) Long Term - Significant Impact   
IMPROVEMENT ALTERNATIVES SUMMARY TABLE (cont.)

Alternative
5

Alternative 5A

Design Speed 55H/45V 45H/45V

Proposed Horizontal
Alignment

New/Existing New/Existing

Proposed Lane Width 12 12

Maximum Superelevation
Rate

8% 8%

Proposed Roadway Typical
Section

Treated
Shoulders

Treated
Shoulders

Side Slopes 4:1 4:1

Project Length 7,960 feet 7,958 feet

Sideroad Improvements 500 feet 500 feet

Proposed Right of Way
Width

60' 60'

Right of Way - Number of
Owners Affected 

(Permanent &
Temporary)/Estimated

Acreage

36

13.0

36

13.6

Utilities Affected Yes Yes

Environmental
Considerations

Coordination Coordination

Estimated Construction Cost
(engineering right of way and
utilities not  included)

$5,925,000 $5,723,000

II. INTRODUCTION
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This planning study is prepared to investigate alternatives to provide an appropriate roadway
facility from US Route 40 to State Route 146 on the west side of the City of Zanesville.

  
The study includes project purpose and need; alignment and profile; right of way needs; utility
involvement; environmental concerns; maintenance of traffic during construction; intersection
improvements at the various sideroads; and project costs.

The alternatives are presented for comparison and as a resource document for further project
development.  Environmental studies, agency coordination, funding, and public input will be
necessary to advance the project(s).

Three design speed alternatives with two roadway typical section variations were identified
for evaluation in the short term, low cost County Road 144
(Dillon Falls Road) improvement study.  Design speeds are
typically equal to or greater than the legal posted speed for
the roadway.  The maximum design speed for a rural
collector road in relatively level terrain is 60 mph.   The
minimum design speed for a roadway shall be equal to the
legal speed limit.  Design speeds are based upon the
relationship of the physical constraints of the roadway with
the ability to travel the roadway at a specific speed.
Basically, the ability to see far enough ahead to make a
comfortable driving decision from the posted speed limit and avoid an unexpected condition.
The design speed of a roadway determines the horizontal alignment, vertical alignment and
intersection sight distance.  The short term, low cost, proposed roadway horizontal alignment
for the alternatives will utilize the existing County Road 144 (Dillon Falls Road) horizontal
alignment and incorporate improvements to meet 40 mph, 45 mph and 55 mph design speeds.

The long term, significant impact alignment improvement study utilize either 45 mph or 55
mph design speeds.  The alternatives for the County Road 144 (Dillon Falls Road)/US Route
40 Connector utilize 45 mph design speed.  The alternatives for the County Road 144 (Dillon
Falls Road)/County Road 660 (Dillon School Drive) at State Route 146 intersection utilize
various design speeds.

III. PROJECT DESCRIPTION

The existing south terminus to County Road 144 (Dillon
Falls Road) is a "T" intersection with US Route 40.  The
existing horizontal alignment of County Road 144 (Dillon
Falls Road) is essentially winding.  The existing typical
section is a 20 foot wide normal crown roadway with
minimal graded shoulders.  County Road 144 (Dillon Falls
Road) extends northeast intersecting County Road 296
(Jersey Ridge Road).  County Road 296 (Jersey Ridge
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Road) is the through road with no restrictions.
Southbound County Road 144 (Dillon Falls Road) travel at the
County Road 296 (Jersey Ridge Road) intersection is stop
controlled.  County Road 144 (Dillon Falls Road) continues
northeast from the County Road 296 (Jersey Ridge Road)
intersection.  Township Road 1564 (Kingsview Drive) and
County Road 35 (Pinecrest Drive) are “T” intersections with
County Road 144 (Dillon Falls Road).   Township Road 1564
(Kingsview Drive) and County Road 35 (Pinecrest Drive) are

stop controlled at the existing intersections.  The existing County Road 144 (Dillon Falls
Road) extends northeast passing under the Ohio Central Railroad, across the Licking River on
a pony truss bridge and terminates with a “T” intersection at County Road 660 (Dillon School
Drive).  County Road 414 (Licking Road) and Township Road 35A (Licking Drive) form a
complete four approach intersections with County Road 144 (Dillon Falls Road) prior to the
Licking River bridge.  County Road 414 (Licking Road) and Township Road 35A (Licking
Drive) are stop controlled at the existing intersections.  Within this section of existing County
Road 144 (Dillon Falls Road) there are five horizontal curves that do not meet a 55 mph design
criteria.  The existing County Road 660 (Dillon School Drive) southern roadway segment has
minimal traffic.  The majority of the traffic utilizes the northern roadway segment of existing
County Road 660 (Dillon School Drive).  The northern roadway segment of existing County
Road 660 (Dillon School Drive) ends as a signalized “T” intersection with State Route 146.
Parry Drive intersects County Road 660 (Dillon School Drive) prior to the County Road 660

(Dillon School Drive)/State Route 146 intersection.  

The existing vertical alignment on County Road 144
(Dillon Falls Road) can be generally described as hilly.
The County Road 144 (Dillon Falls Road) existing profile
grade in the study area varies from a maximum profile
grade of approximately 11% to approximately 0.12%.  The
existing vertical alignment for County Road 144 (Dillon
Falls Road) complies with the requirements for a operating
speed ranging from 24 mph to greater than 55 mph. 

The existing intersection sight distance along County Road 144 (Dillon Falls Road) at the
intersecting sideroads was evaluated.  The required intersection sight distance for a 55 MPH
operating speed is 610 feet.  The existing intersection sight distance on County Road 144
(Dillon Falls Road) at the intersection with County Road 296 (Jersey Ridge Road) is greater
than 610 feet in both directions.  The existing intersection sight distance at Kingsview Drive
looking southwest on County Road 144 (Dillon Falls Road) is limited to 395 feet by the
existing profile grade.  The sight distance meets current intersection sight distance design
guidelines for 35 mph.  The existing intersection sight distance at the County Road 35
(Pinecrest Drive) intersection with County Road 144 (Dillon Falls Road) is greater than 610
feet in both directions.
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The proposed short term, low cost improvement project will reconstruct the existing County
Road 144 (Dillon Falls Road) roadway utilizing the existing horizontal alignment where
suitable.  The existing vertical alignment will be salvaged where possible and upgraded in
specific areas to meet the proposed design speed criteria.  The proposed improvements to
County Road 144 (Dillon Falls Road) have been evaluated  for three design speeds: 40 mph,
45 mph and 55 mph.

IV. SAFETY

Traffic crash records were obtained from the Ohio Department of Public Safety for the years
2004 through January 2006.  The crash data along County Road 144 (Dillon Falls Road) and
County Road 660 (Dillon Falls Drive) was reviewed to identify the crashes in specific areas
that could be attributed to design deficiencies.  53 crashes were reported through the County
Road 144 (Dillon Falls Road) /County Road 660 (Dillon School Drive) project corridor during
the three year period.

  
Thirteen of the 53 crashes were not intersection related.  Eleven of the 13 non intersection
related crashes were on tangent sections and 2 were denoted as being in curves. Of the non-
intersection related accidents on County Road 144 (Dillon Falls Road) there were three
locations with more that one accident.  The first section is approximately from Station 23+00
to 28+00 (Kingsview Drive area), excluding the Township Road 1564 (Kingsview Drive)
intersection.  This section had four accidents reported. Within these limits the Existing Design
Deficiencies drawing indicates that deficiencies for vertical alignment and excessive grade are
present. The second section is between approximately Station 41+00 and 47+00 (2000 feet
west of County Road 35).  This section had 3 accidents reported.  Within these limits design
deficiencies for vertical alignment are identified.  The final section of County Road 144
(Dillon Falls Road)  with multiple accidents is located at approximately Station 55+00 to
station 63+00 (west of County Road 35).  This section had 3 accidents reported.  Within these
limits there are two design deficiencies for vertical alignment  identified.    

Of the 40 intersection crashes five involved deer, four involved alcohol, and one was attributed
to weather.  Five of the 40 accidents resulted in injury or fatality.  Of the five injury/fatality
accidents two involved alcohol, including the 1 fatality.  The accidents located at the
intersections not including the deer/alcohol/weather related accidents is as follows:

US Route 40 (signalized) 6
County Road 296 (Jersey Ridge Road) 5
Township Road 1564 (Kingsview Drive) 3
County Road 35 (Pinecrest Drive) 0
County Road 414 (Licking Road) 4
County Road 660 (Dillon School Drive) 6
State Route 146 (North) (signalized) 4
State Route 146 (South) 2



12

The Federal Highway Administration has a publication
FHWA-RD-99-094 Statistical Models of At-Grade
Intersection Accidents which indicates that over a three year
period a rural three approach, stop controlled intersection will
have an average of 2.38 accidents, a rural four approach, stop
controlled intersection, the average is 3.93 accidents.
Comparing the three approach stop controlled rates to the
accidents reported along the project corridor indicates that the
intersections at County Road 296 (Jersey Ridge Road) and
County Road 660 (Dillon School Drive) are above average and the Township Road 1564
(Kingsview Drive) intersection is slightly above average.  Using the four approach stop
controlled rates, the County Road 414 (Licking Road) intersection is at the average accident
rate.

Accident rates at the signalized intersections were compared to accident rates published by
ODOT, Office of Systems Analysis Planning, Crash Information.  The ODOT numbers
indicate that for a rural 4 lane highway, signalized intersection the average number of
accidents over a three year period is 10.71 accidents.  This is similar to the US Route 40 and
County Road 144 (Dillon Falls Road)  intersection rate which had 6 recorded accidents.    The
ODOT numbers indicate that for a rural 2 lane highway, signalized intersection the average
number of accidents over a three year period is 5.64 accidents. This condition is similar to the
State Route 146 and County Road 660 (Dillon School Drive) intersection which had 4
recorded accidents.  Both of the signalized intersections have below average recorded accident
rates.  
Of the 8 intersections along the corridor four of the stop controlled intersections have an above
average number of accidents.  Of the three intersections, the County Road 144 (Dillon Falls
Road) /County Road 660 (Dillon School Drive) intersection handles the largest volume of
traffic with the entire volume of eastbound County Road 144 (Dillon Falls Road) traffic
stopping at the intersection.  Four of the six accidents associated with this intersection were
rear end, none of which resulted in injury, which can be attributed to multiple cars backed up
at the stop sign and numerous stop and go actions.  The County Road 144 (Dillon Falls
Road)/County Road 296 (Jersey Ridge Road) intersection has stop control for all of the
westbound County Road 144 (Dillon Falls Road) traffic.  Three of the five accidents at this
intersection involved failure to yield actions, one rear end accident and one accident that was
classified as other.  The County Road 144 (Dillon Falls Road) and Township Road 1564
(Kingsview Drive) intersection accounted for three accidents, one rear end accident of which
can be attributed to the substandard sight distance at the intersection. 

The crash data for the corridor in locations other than intersections indicates that the locations
with multiple accidents reported may have been impacted by the design deficiencies of the
existing roadway alignment.  The reported intersection crash data evaluation provides an
indication that an above average number of accidents occurred at several intersections.  Of the
intersections only one, Township Road 1564  (Kingsview Drive),  appeared to have accidents
attributed to design deficiencies.
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V. TRAFFIC PROJECTIONS
  

The year 2010 has been used as the anticipated year for project construction. Traffic volumes
provided by the County Engineer taken in August 2005 indicate that County Road 144 (Dillon
Falls Road) had an average daily traffic volume of 4,395 vehicles per day.  The traffic was
expanded to a year 2010 opening day traffic volume of 4,600 vehicles per day.  Projection of
the 2010 average daily traffic (ADT) volume was expanded to a design year of 2030 using a
growth rate of 1.0%, yielding a 2030 ADT of 5,500.   The 1.0% yearly growth rate represents
a number provided by the Ohio Department of Transportation for the low end of a moderate
growth rate.  The current development trends along North Pointe Drive and the associated use
of the County Road 144 (Dillon Falls Road) corridor may exceed the 1.0% yearly growth rate.
However, for the purpose of this study the 1.0% growth rate was used to provide a
conservative traffic volume estimate for County Road 144 (Dillon Falls Road).

VI. PURPOSE AND NEED

The purpose of the improvement(s) will be to provide an appropriate roadway from US Route
40 to State Route 146 for an alternate thoroughfare route from the west side of Zanesville to
the north side of Zanesville.  The proposed improvement(s) will enhance safety, provide
appropriate access, and will reduce congestion.

Traffic projections indicate that County Road 144 (Dillon
Falls Road)  will have an average daily traffic volume of
4,600 vehicles per day in 2010.   The current legal speed limit
is 40 mph.  It is anticipated the amount of traffic utilizing
County Road 144 (Dillon Falls Road) will increase as  the
development continues on the North Pointe Drive corridor.
The convenient location of County Road 144 (Dillon Falls
Road) on the west side of the City of Zanesville provides
direct access to the North Pointe Drive development.  The
existing functional classification of County Road 144 (Dillon
Falls Road) from US Route 40 to County Road 35 (Pinecrest Drive) is rural minor collector.
The existing functional classification from County Road 35 (Pinecrest Drive) to County Road
660 (Dillon School Drive) is urban collector.  The existing functional classification for County
Road 660 (Dillon School Drive) is urban collector.  The rural minor collector/urban collector
functional designation is used for roadways providing service to smaller communities to
collect traffic with an emphasis on providing access to adjacent properties.  The development
trends and desire for convenient access to the North Pointe Drive area have resulted in County
Road 144 (Dillon Falls Road) beginning to be more heavily utilized as a through route,
connecting US Route 40 to State Route 146.  As through traffic increases and mobility along
the roadway becomes a concern, the roadway functional classification/utilization by the
traveling public may result in the roadway becoming a major collector or minor arterial
facility.  
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The existing roadway geometrics and appropriate design speed affect both the horizontal and
vertical alignment deficiencies of the existing roadway.  The existing pavement section has a
lack of proper lane width and graded shoulder width for the traffic volume. 

The existing roadway has several locations with multiple crash locations including a fatality.

VII. DESIGN CRITERIA

Design Data

The following design data has been used to develop the alternatives:

County Road 144

Current ADT (2010) 4,600

Design Year ADT (2030)* 5,500

Design Hourly Volume (2030) 550

Directional Distribution 50%

Trucks (24-Hour B&C) 1%

Design Speed # 45 mph #

Legal Speed # 40 mph (existing)#

Design Functional Classification Rural Minor Collector
(See Note Below)

Note: The existing functional classification of County Road 144 is “Rural
Minor Collector”.  With the anticipated increase in traffic volumes
it is anticipated the roadway functional classification will become
“Major Collector or Minor Arterial”.

* Traffic volumes were expanded at a rate of 1.0% per year.
# Dependent on the selection of an improvement alternative.  New alignment alternatives
meet 45 mph or 55 mph design speed.

Typical Section

The existing typical section for County Road 144 (Dillon Falls Road) is two lanes centered
on approximately 20 feet of existing pavement width, minimal graded shoulders, and
roadside ditches. Two proposed typical sections are compared and evaluated for cost
comparison of the short term improvements on County Road 144 (Dillon Falls Road).  One
proposed typical section (40 mph, 45 mph) is two 12-foot wide lanes, 2 feet wide aggregate
shoulder, a 4 foot wide graded shoulder, and a 2 foot bottom width roadside ditch.  The
second proposed typical section (55 mph) consists of two 12-foot wide lanes, 6 feet wide
aggregate shoulder, a 10 foot wide graded shoulder, and a 2 foot bottom width roadside
ditch. The proposed foreslope grading for both proposed typical sections is 4:1 normal and
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2:1 maximum.  Guardrail/barrier would be required in areas of 2:1 foreslope grading or at
physical obstructions.  A drawing of the proposed County Road 144 (Dillon Falls Road)
typical sections is included in the attachments.

Existing Railroad Underpasss Structure

The existing County Road 144 (Dillon Falls Road)
underpass of the railroad has a lateral clearance of
approximately 26+- feet.  The existing concrete abutment
for the railroad bridge has no roadside protection (barrier
or guardrail).  The minimum lateral clearance for the
underpass in accordance with ODOT Location and Design
Manual Volume 1 current design standards is a treated
shoulder width plus the roadside barrier protection
clearance distance.  If a new railroad underpass structure
was built the roadway opening would need to be built to a minimum width of 34' - 4" from

the face of the abutment wall to the opposite face of the
abutment wall.   The existing vertical clearance is
approximately 14+- feet.  In accordance with ODOT
Location and Design Manual Volume 1 current design
standards the preferred vertical roadway clearance for a
rural collector is 15 feet.  If a railroad overpass was
constructed a minimum width of 40 feet from the face of
the parapet to face of parapet would be required.  The
railroad vertical clearance would need to be 23 feet in
accordance with the railroad requirements.

Existing Licking River Overpass Structure

The existing County Road 144 (Dillon Falls Road) pony truss bridge over the Licking River
will remain in place.  Improvements to the existing County Road 144 (Dillon Falls Road)
bridge over the Licking River are not a part of this study.  The existing bridge width is
approximately 32+- feet wide from face to face of the guardrail.  The existing profile grade
is constant downhill from west to east.  The proposed County Road 144 (Dillon Falls Road)
work will transition at each end of the existing bridge to match into the existing  horizontal

and vertical alignment.

Geotechnical Subsurface Investigation

No subsurface investigation was performed for this
engineering study.  Upon determination of a preferred
alternative, subsurface investigation is recommended for
final plan development.  
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VIII. HORIZONTAL ALIGNMENT

The proposed improvements for the short term, low cost alternatives will utilize the existing
County Road 144 (Dillon Falls Road) roadway horizontal alignment.  The proposed
alignment consists of utilizing the existing tangents and modifying the curves to
accommodate the maximum allowable degree of curve for the design speed utilized.  The
existing degree of curvature varies up to a maximum 30/ 00' 00" curve.  The maximum
degree of curve for a 40 mph, 45 mph and a 55 mph design speed is 12/ 45' 00", 9/ 45' 00",
and 6/ 00' 00" respectively.  

The proposed horizontal alignment for the long term, significant impact projects utilize a 55
mph design speed for the sections of the alternatives that are entirely on new alignment
unless otherwise noted.  The proposed horizontal alignment for the improvement alternatives
will be designed to meet the selected design speed. 

IX. VERTICAL ALIGNMENT

The proposed profile grades for the short term, low cost alternatives will extend from a
proposed intersection at US Route 40, meet the profile grade at the Licking River bridge, and
match into the existing County Road 660 (Dillon School Drive) profile grade salvaging as
much of the existing profile grade as possible.  A maximum profile grade of 9%will be
utilized for the 40 mph design speed roadway and a maximum profile grade of 8% will be
utilized for the 45 mph and 55 mph design speed . 

The maximum proposed profile grade for the long term, significant impact alternatives is 8%
associated with a 45 and 55 mph design speed.  

Several items control the feasible proposed profile grades
including: balancing earthwork; matching into the
existing profile grades at each end of the project; the
grading adjacent to the graded shoulders; and minimizing
impacts to adjacent properties.  The maximum cut and fill
varies for each of the proposed alternatives due to the
combination of grades and lengths of vertical curves
required to meet the design speed. The maximum
proposed cut and fill for the proposed vertical alignment
alternatives are both associated with alternative 4. The
maximum proposed fill is approximately 88 feet and the maximum proposed cut is
approximately 78 feet.  The impacts to adjacent properties due to grading could be reduced
with the construction of retaining walls. 

X. MAINTENANCE OF TRAFFIC

The new roadway vertical alignments will be constructed along the existing horizontal
alignment for the short term, low cost alternatives.  A road closure on County Road 144
(Dillon Falls Road) will be required to construct the cut and fill sections.  Convenient
adjacent routes will enable the existing roadway to be closed in logical segments without
major impact to through traffic.  Detour travel routes include the use County Road 420
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(National Road), County Road 414 (Licking Road) and /or County Road 296 (Jersey Ridge
Road), County Road 35 (Pinecrest Drive).  The proposed project should be constructed in
stages between logical locations (ie. sideroads, driveways, extensive amount of work areas)
to limit impacts to the local traffic and allow the contractor to work efficiently.  Property
owner access will be maintained at all times during the construction of the project.
Temporary drive connections will be provided as required during the construction to ensure
access to the properties within the work area.

The long term, significant impact alternatives on new alignments can generally be
constructed without disruption to through traffic.  Construction at tie in locations may
require short term detours.  Railroad traffic may require a temporary runaround to construct
roadway improvements.

 
XI. DRAINAGE

The proposed typical section will function similar to the existing
conditions.  Overland drainage will be collected in roadside
ditches/storm sewers and conveyed to the existing drainage
courses.  The existing drainage items disturbed by the proposed
work will be provided with positive drainage flowlines.  Existing
culvert conduits may require complete replacement or extension.
Existing culverts on the existing County Road 144 (Dillon Falls
Road) alignment include conduits at Station 6+25, 13+10, 31+50,
44+50, 61+50, and 2 locations on County Road 660 (Dillon
School Drive).

Post construction storm water management may be
necessary due to erosion control requirements and policies.
Post construction requirements anticipated to be cost
effective for this type of project would include vegetated
biofilters, infiltration trench and possibly extended
detention.  The post construction storm water management
items will be reviewed and applied to each alternative as
necessary.  Farm drains and residential drains affected by
the proposed construction will be provided with a positive
outlet.    

XII. RIGHT OF WAY

Additional right of way will be required to construct the proposed improvements.  The
existing roadway right of way was determined to be 40 feet, 20 feet each side of the
centerline as shown on the Muskingum County Road GIS files.  The minimum width of
proposed roadway right of way in accordance with the Muskingum County Subdivision
Regulations is 50 feet, 25 feet each side of the centerline.  Review of the various alignments
indicate that a proposed 50 feet roadway right of way would accommodate very few
locations throughout the project limits.  A 60 feet roadway right of way will more adequately
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accommodate the proposed roadway typical section.  A 60
foot roadway right of way width is the normal right of way width for

all the alternatives.  The various alternatives provide differing
profile grades which require additional right of way to
provide access for construction and maintenance to the
roadside ditches and culverts. Additional temporary right of
way will be required to construct smooth transitions to
existing drives and provide grading transitions from the new
typical sections to match existing.  Temporary right of way
will only be required to allow for construction of the
proposed improvements.  The addition  of retaining walls to large excavation or fill areas
could be incorporated into the project to lessen the impacts to properties and reduce the
amount of right of way.  The use of retaining walls would allow more flexibility with the
design elements but is typically higher cost than right of way acquisition.  A summary of
additional right of way table for each of the alternatives is included in the attachments.  

The right of way impact for the proposed alternatives is summarized as follows:
Short Term, Low Cost Alternatives

Alternative
40 mph

Alternative 
45 mph

Alternative
55 mph

Total number of owners 52 52 52

Right of way acreage (Acres) 8.6 10.3 15.3

Commercial relocations 

Residential relocations
    Out building takes

1

0
2

1

1
3

1

3
5

Temporary Right of Way
Required

Yes Yes Yes

All the short term, low cost alternatives depict the
realignment of County Road 144 (Dillon Falls Road) at the
US Route 40 intersection which will require the relocation
of the West Side Market to construct County Road 144
(Dillon Falls Road) as the through roadway.  The proposed
intersection layout could be modified to avoid the West
Side Market by maintaining County Road 144 (Dillon
Falls Road) as the stop condition at County Road 296
(Jersey Ridge Road) or utilizing a unique County Road
144 (Dillon Falls Road) alignment connector to US Route
40 (US Route 40 Connector 1, Connector 2, Connector 3) that meets 45 mph normal design
speed criteria.  Residential relocations will not be necessary for the 40 mph alternative. The
45 mph and the 55 mph alternative will both require residential relocations.  There will be
impacts to several out buildings located along the project for all of the alternatives. 

Long  Term, Significant Impact Alternatives
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Alternative
1

Alternative 
3

Alternative
3A

Alternative
4

Alternative
5

Alternative
5A

Total number of
owners

34 26 30 20 36 36

Right of way
acreage (Acres)

47.6 34.6 15.8 37.0 13.0 13.6

Commercial
relocations 

Residential
relocations
    Out building
takes

1 0 0 0 0 0

0
1

1
3

1
2

0
1

1
2

1
2

Temporary Right
of Way Required

Yes Yes Yes Yes Yes Yes

Alternative 1 of the long term, significant impact alternatives depict the realignment of
County Road 144 (Dillon Falls Road) at the US Route 40 intersection which will require the
relocation of the West Side Market to construct County Road 144 (Dillon Falls Road) as the
through roadway.  The proposed intersection layout could be modified to avoid the West
Side Market by maintaining County Road 144 (Dillon Falls Road) as the stop condition at
County Road 296 (Jersey Ridge Road) or utilizing a unique County Road 144 (Dillon Falls
Road) alignment connector to US Route 40 (US Route 40 Connector 1, Connector 2,
Connector 3) that meets 45 mph normal design speed criteria.  Residential relocations will
only be necessary for alternative 3, 3A, 5 and 5A.  Alternative 3, 3A 5 and 5A will require
one residential relocation unless a modified alignment with possible reduced design speed
requirements was utilized to avoid the relocation.   Existing out buildings located along the
project for all of the alternatives will be impacted.  New alignment alternatives can be
modified during final development to limit impacts to specific items if necessary.  

XIII. UTILITIES

Through early utility coordination several private and
public utilities were indicated as located within the
proposed project area.  Many of the utilities will require
relocation/adjustment work with County Road 144 (Dillon
Falls Road) improvement alternatives.  The new alignment
alternatives will also likely impact existing utility
facilities.  During detailed development actual locate
information will be required to determine actual impacts
and the potential to limit impacts to the utility facilities
with design adjustments.  High cost utility relocation
items will need to be identified during preliminary
detailed design development to limit improvement conflict. 

The following is a brief overview of identified utilities:
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A gas collection line is located adjacent to County Road 144 (Dillon Falls Road) near the
existing oil/gas well.  The proposed improvements may impact the gas collection line.   

Columbia Gas has distribution gas lines located along and crossing under County Road 144
(Dillon Falls Road).  The gas distribution lines are located at the north end of the project and
may be impacted by the proposed improvements.

Power, telephone, and cable TV overhead lines on poles exist along County Road 144
(Dillon Falls Road).  The utility poles will be affected by
the proposed improvements and will require relocation.
Underground telephone lines exist adjacent to portions of
County Road 144 (Dillon Falls Road) and will require
relocation.  Underground electric lines exist adjacent to
portions of State Route 146 and may require relocation.

Public waterline extends along County Road 144 (Dillon
Falls Road).  The proposed improvements are anticipated
to impact the water line and require relocation/adjustment.

  
XVI. ENVIRONMENTAL CONCERNS

The amount of environmental coordination will be dependent upon funding sources utilized
for the improvements.

Ecological Resources

The current land use along the alignment is residential, agricultural, and commercial.  The
proposed alignment and profile for the short term  roadway improvements  have been
developed to provide the necessary improvement and limit impact outside of the existing
right of way.  By visual review of the project limits there may be impacts to ecological
resource areas that may require additional study to determine the boundaries of any sensitive
areas.  The existing ditches adjacent to the roadways are maintained in generally fair
condition.  Existing culverts will need to be extended or replaced.  New or modification of
river crossings will require extensive coordination.  The amount of additional studies will
depend on the selected improvement alternative.  The long term improvements will likely
affect several ecological resources to provide a roadway
that meets the appropriate future need.  Design
considerations can be incorporated during project
development to limit the required impacts.  Additional
coordination will be necessary.
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Cultural Resources

By visual review of the project limits there is no obvious evidence significant historic or
archeological resources adjacent to roadway improvement. The majority of the corridor has
earth disturbance by agriculture, residential, and commercial development.  An existing
cemetery was observed adjacent to County Road 296 (Jersey Ridge Road).  The long term
improvements will likely affect several cultural resources to provide a roadway that meets
the appropriate future need.  Design considerations can be incorporated during project
development to limit the required impacts.  Additional coordination will be necessary.

Site Assessment

By visual review of the project limits there is evidence of
oil/gas well(s) and aboveground storage tanks.  No visible
petroleum stains or other hazardous waste problems are
apparent within the limits of the proposed work.  Due to the
residential, commercial, and agricultural nature of the
adjacent properties and the existing oil/gas well, there may
be private underground storage tanks that exist on the
properties surrounding the proposed project.  The long term
improvements will likely affect several hazardous material
locations to provide a roadway that meets the appropriate
future need.  Design considerations can be incorporated during project development to limit
the required impacts.  Additional coordination will be necessary.    

XV. LONG TERM SIGNIFICANT IMPACT IMPROVEMENTS

Several alternatives are included in the planning study that address the long term, significant
impact options.  The improvement alternative should be considered as long term solution for
a major thoroughfare connection that will provide economic opportunities on the west side
of the City of Zanesville.  The conceptual alternatives were developed by considering
locations that will provide convenient connection/travel routes between US Route 40 and
State Route 146.  The following is a highlight of the alternatives:

County Road 144 (Dillon Falls Road) - Alternative 1 combination of the existing alignment
along with two sections of new alignment.  Beginning at the intersection of County Road
144 (Dillon Falls Road) with Whites Road at US Route 40 and extending to the State Route
146 at the extended existing Military Road intersection. 

County Road 144 (Dillon Falls Road) - Alternative
2 existing County Road 144 (Dillon Falls Road)
alignment with the construction of a new structure
over the Licking River at the previous bridge
location.  O ne way traffic pattern on Dillon School
Drive, on the existing bridge, on the new bridge, and
on Falls Lane.  
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County Road 144 (Dillon Falls Road) - Alternative 3 new alignment beginning at the
existing intersection of US Route 40 at Kopchak Road to a location where it would
merge onto the existing County Road 144 (Dillon Falls Road) alignment, new alignment
extending  north, crossing the railroad and the Licking River intersecting State Route 146
at the existing North Pointe Drive intersection. 

County Road 144 (Dillon Falls Road) - Alternative 3A new alignment beginning at the
existing intersection of US Route 40 at Kopchak Road to a location where it would
merge onto the existing County Road 144 (Dillon Falls Road) alignment.  The existing
County Road 144 (Dillon Falls Road) alignment developed for the Alternative 45 mph
alignment would be utilized from this location ahead to the intersection with County
Road 660 (Dillon School Drive). 

County Road 144 (Dillon Falls Road) - Alternative 4
new alignment beginning at a new intersection with
US Route 40 approximately 700 feet east of the
existing US Route 40 at County Road 144 (Dillon
Falls Road) intersection extending north to form a
new intersection with existing County Road 144
(Dillon Falls Road) east of Kingsview Drive.  New
alignment will continue north, crossing the railroad
and the Licking River intersecting State Route 146 at
the existing North Pointe Drive intersection.  

County Road 144 (Dillon Falls Road) - Alternative 5 new 55 mph horizontal alignment
beginning at a new intersection with US Route 40 similar to Alternative 4 approximately
700 feet east of the existing US Route 40 at County Road 144 (Dillon Falls Road)
intersection.  Extending north to a location where it will merge onto the existing County
Road 144 (Dillon Falls Road) alignment.  The existing County Road 144 (Dillon Falls
Road) alignment developed for the Alternative 45 mph alignment would be utilized from
this location ahead to the intersection with County Road 660 (Dillon School Drive).   

County Road 144 (Dillon Falls Road) - Alternative 5A new 45 mph horizontal alignment
beginning at a new intersection with US Route 40 similar to Alternative 4 approximately
700 feet east of the existing US Route 40 at County Road 144 (Dillon Falls Road)
intersection.  Extending north to a location where it will merge onto the existing County
Road 144 (Dillon Falls Road) alignment.  The existing County Road 144 (Dillon Falls
Road) alignment developed for the Alternative 45 mph alignment would be utilized from
this location ahead to the intersection with County Road 660 (Dillon School Drive). 

County Road 660 (Dillon School Drive) - Alternative 1 flattens out the existing curve to
meet  a 40 mph design speed at the northwest corner of the existing school building and
eliminates the reverse curve on the approach to the State Route 146 intersection. 

County Road 660 (Dillon School Drive) - Alternative 2 flattens out the existing curve to
meet  a 45 mph design speed at the northwest corner of the existing school building and
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eliminates the reverse curve on the approach to the State
Route 146 intersection.  

County Road 660 (Dillon School Drive) - Alternative
2A  flattens out the existing curve to meet  a 45 mph
design speed at the northwest corner of the existing
school building and eliminates the reverse curve on the
approach to the State Route 146 intersection.  This new
alignment would be contingent upon the removal of the
existing school building.

County Road 660 (Dillon School Drive) - Alternative 3 is contingent upon the removal
of the existing school building.  This alignment would eliminate the existing tee
intersection formed by County Road 144 (Dillon Falls Drive) at County Road 660 (Dillon
School Drive) and replace the intersection with reverse curves suitable for a design speed
of 45 mph.  

 County Road 660 (Dillon School Drive) - Alternative 4 is contingent upon the removal
of the existing school building.  This alignment would eliminate the existing tee
intersection formed by County Road 144 (Dillon Falls Drive) at County Road 660 (Dillon
School Drive) and replace the intersection with reverse curves.  The curve nearest to the
intersection would  suitable for a design speed of 40 mph. 

County Road 144 (Dillon Falls Road)/US Route 40 Connector  - Alternative 1  maintains
the location of the existing intersection of County Road 144 (Dillon Falls Drive) and US
Route 40; shifts and flattens out the existing curve to the northeast at County Road 296
(Jersey Ridge Road) and matches into the existing alignment of County Road 144 (Dillon
Falls Drive).  The curve is suitable for a design speed of 45 mph.  

County Road 144 (Dillon Falls Road)/US Route 40 Connector  - Alternative 2 relocates
the existing intersection of County Road 144 (Dillon Falls Drive) and US Route 40; shifts
and flattens out the existing curve to the northwest at County Road 296 (Jersey Ridge
Road) and matches into the existing alignment of County Road 144 (Dillon Falls Drive).
The curve is suitable for a design speed of 45 mph. 

County Road 144 (Dillon Falls Road)/US Route 40 Connector  - Alternative 3 relocates
the existing intersection of County Road 144 (Dillon Falls Drive) and US Route 40; shifts
with a reverse curvature the roadway to the northwest at County Road 296 (Jersey Ridge
Road) and matches into the existing alignment of County Road 144 (Dillon Falls Drive).
The reverse curves are suitable for a design speed of 45 mph. 

Each of the long term, significant impact alternatives provide suitable horizontal and
vertical alignments for the selected design speed.  The alternatives address several areas
of project development need.  The specific areas of need for the long term alternatives can
be broken down into categories.  The first category is new/improved access from US
Route 40 to County Road 144 (Dillon Falls Road).  The second category is new/improved
alignment of County Road 144 (Dillon Falls Road) to the intersect State Route 146.  The
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third category is the intersection of County Road 144 (Dillon Falls Road)/County Road
(Dillon School Drive) with State Route 146.  The fourth category is access including
trucks to land for economic opportunities.

The long term, significant impact alternatives are presented as independent additions and
are not an exhaustive evaluation of all possibilities.  Further study will be necessary to
determine the "preferred" route of the proposed alignment.  Study considerations should
include such items as environmental coordination and funding sources.  See the
attachments for the conceptual alignment alternatives. 

XVI. CONCLUSIONS

The engineering study presents short term, low cost alternatives and long term significant
impact alternatives to provide an adequate roadway from US Route 40 to State Route 146
on the west side of the City of Zanesville.  Various factors have been considered through
the preliminary development of conceptual alternatives.  The “Improvement Alternatives
Summary Table” on page 5-6 summarizes the key elements for each alternative in the
report and compares the alternatives to allow for determining a preferred alternative.

An important consideration for any proposed project is the estimated construction cost
associated with the proposed work.  The design speed chosen to develop the project has
a major affect on the project cost.  County Roads  typically have an operating speed of
55 mph, Municipal Roads typically have a 35 mph speed limit.  These typical speed limits
are in accordance with the Ohio Manual of Uniform Traffic Control Devices.  The
existing roadway has a posted speed limit of 40 mph.  It is desirable to increase the posted
speed limit to 45 mph.  A reduced speed needs to evaluate the existing speed of traffic,
determination of comfortable driving speeds for the surrounding conditions, review of
accident data, permit safety access to adjacent properties, and adequate for the traffic
volume utilizing the facility.  The reduction in design speed reduces the construction cost
of the project.  Based upon project site visit it is apparent the existing surrounding
conditions specifically the roadway geometry require the traveling public to reduce their
operating speed.  Utilizing a speed limit below 55 mph will require a journalized speed
limit.

To reduce project cost an option for the proposed improvements would be to use a design
speed which is less than the actual speed limit for the facility or journalize a lower speed
limit.  This use of a design speed which is less than the actual speed limit for the facility
acknowledges the speed limit and addresses the areas where the design of the proposed
roadway would not meet the speed limit.  An exception for the design of the roadway
below the standards of the speed limit needs to be justified to the local authority, County
or ODOT.  Justification generally includes review of accident data, the future traffic
safety that could be provided by the other improvements of the project, the impact to
adjoining property that compliance to the design speed would cause, and any other
pertinent information.  Approval of an exception for the design of the roadway by the
local authority would allow for the speed limit to remain and design standards for the
proposed roadway design be based upon a lower design speed.  Exceptions to the design
standards are generally applied for in identified specific locations within a project and are



25

not used to reduce the project design standards.

To understand the cost difference that the various design speeds have on the project
several short term, low cost improvement alternatives have been identified in the study.
Costs associated with design speeds from 40 mph to 55 mph have been included for
comparison.  

Each of the short term, low cost improvement alternatives will improve the functionally
deficient roadway.  The development of the roadway to meet a specific design speed
requirement will impact the amount of work that will be required to improve the roadway.
The  existing roadway with a posted 40 mph speed limit has deficient stopping sight
distance associated with the profile grade at 13 locations.  The intersection stopping sight
distance is limited at Kingsview Drive.  The existing stopping sight distance at Kingsview
Drive looking southwest is 395 feet and meets a design speed of 35 mph limited by the
existing profile grade.  The proposed improvements to the County Road 144 (Dillon Falls
Road) profile grade will correct the stopping sight distance by flattening the vertical curve
to meet the selected alternative design speed.  This will increase the amount of earthwork
and extent of work to connect Kingsview Drive to the updated profile grade on County
Road 144 (Dillon Falls Road).

The variation in roadway typical section will determine the character of the roadway.
Existing County Road 144 (Dillon Falls Road) is a narrow roadway with limited graded
shoulder and a roadside ditch.  Use of a typical section with increased graded shoulder
width will improve safety by providing additional recovery area for the traveling public
but will increase the construction and the amount of right of way required to construct the
improvements.  Retaining walls which add project cost could be utilized in specific areas
to limit impacts to adjacent properties to construct the required improvements.

The alignment alternatives range in estimated project cost from approximately $6,500,000
to $8,500,000.  Logical staged construction projects can be developed to utilize available
funding.  Prioritization of the proposed improvements could be determined by
considering safety, access, increased capacity, economic opportunities.  Potential projects
may entail logical separation of work such as right of way acquisition; drainage
improvements; improvements between sideroads or driveways; addressing specific design
deficient areas; or separation by ease/intensity of construction.  Apparent logical locations
would be improvements at the horizontal curve locations and at specific vertical curve
locations.  Further determination of design deficient areas such as the intersections could
be used to determine potential individual projects.       

Improvements to the existing County Road 144  (Dillon Falls Road)  railroad underpass
will be long term implementation items.  The underpass opening is less than the design
standard and would require complete replacement to meet the normal design criteria for
the roadway facility.  The anticipated cost for this improvement would also need to
accommodate a temporary railroad run around during construction.  The estimated cost
to replace the existing County Road 144  (Dillon Falls Road) railroad underpass structure
would be approximately $3,000,000 not including right of way cost.  Extensive
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embankment would be required on the roadway approaches to meet the elevation of the
existing tracks if an at-grade crossing of County Road 144  (Dillon Falls Road)  with the
railroad would be permitted at the existing roadway location.  To limit the affect on the
sideroad intersections the roadway profile grade would need to meet a 40 mph design
speed.  Extensive retaining walls would be required to construct the improvements
without major impacts to the adjacent properties.  The anticipated cost to construct an at-
grade crossing of County Road 144  (Dillon Falls Road)  with the railroad would be
approximately $2,000,000 not including right of way cost.

Improvements to the existing County Road 144 (Dillon Falls Road)   Licking River
crossing  will be long term implementation items.  The existing bridge has a general
appraisal of 7A which indicates it is in good condition with no restrictions.  As the bridge
general appraisal decreases the options for the County Road 144 (Dillon Falls Road)
river crossing should be reviewed.  The options beyond repair of the existing bridge
include construction of a new wider bridge or a new river crossing bridge adjacent to the
existing bridge.  The new wider bridges would accommodate maintenance of traffic
during bridge inspection and maintenance repairs.  The anticipated cost to construct a
new wider County Road 144 (Dillon Falls Road) river crossing would be approximately
$2,000,000.  The new bridge construction may not require extensive additional right of
way. 

The proposed long term, significant impact alternatives should be considered when
determining the preferred short term improvement to allow for proper future planning of
the anticipated development corridor/outerbelt.  The future planning may provide for
possible modifications to the proposed alignment alternatives to meet the anticipated
future requirements.  The long term improvements vary from improvements to County
Road 660 (Dillon School Drive) to construction of a new roadway on a new alignment.
The long term improvements vary in estimated cost from $1,000,000 To $46,000,000. 

Review of the factors identified in the engineering study of feasible alternatives will
enable the County to determine the "preferred alternative" and prepare a detailed scope
of work for final plan development.
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XVII. COST

Itemized opinions of probable construction cost are included in the attachment.
Construction costs are based on the ODOT Summary of Contracts awarded, 2006,
adjusted at a rate of 27% to arrive at a construction year of 2010.  The predicted inflation
rates are based upon ODOT office of estimating tables published 6/26/06.   The estimated
permanent right of way cost is based upon the acreage impact and average value for
properties along the roadway obtained from the Muskingum County Auditor.  A summary
of the proposed cost is as follows:

Short Term, Low Cost Alternatives

Alternative
40 mph

Alternative
45 mph

Alternative
55 mph

Preliminary
Engineering (12%)

$461,520 $491,880 $627,600

Construction $3,028,000 $3,227,000 $4,118,000

Inflation (27%) $818,000 $872,000 $1,112,000

Total Construction $3,846,000 $4,099,000 $5,230,000

Estimated Utility
   Adjustment 

(power, cable,
telephone, gas)

$150,000 $150,000 $150,000

Estimated Permanent
Right of Way 
(Includes 1 total take)

$1,626,000 $1,659,000 $2,109,000

Construction
Engineering (11%)

$423,060 $450,890 $573,300

Estimated Project
Cost

$6,506,580 $6,850,770 $8,691,900
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County Road 144 (Dillon Falls Road)
Long Term, Significant Impact Alternatives

Alternative
1

Alternative
2

Alternative 
3

Alternative
3A

Alternative 
4

1. Preliminary
Engineering  
(12%)

$4,215,000 $214,080 $3,130,680 $845,280 $3,296,880

2.  Construction $27,657,000 $1,404,000 $20,542,000 $5,546,000 $21,633,000

Inflation (27%) $7,468,000 $380,000 $5,547,000 $1,498,000 $5,841,000

Total Construction $35,125,000 $1,784,000 $26,089,000 $7,044,000 $27,474,000

3. Estimated Utility
   Adjustment 

(power, cable,
telephone, gas)

$150,000 $25,000 $150,000 $150,000 $150,000

4. Estimated Right of
Way Cost

$2,368,000 $20,000 $663,000 $308,000 $713,000

5. Construction     
Engineering
(11%)

$3,863,750 $196,240 $2,869,790 $774,840 $3,022,140

Estimated Project
Cost

$45,721,750 $2,239,320 $32,902,470 $9,122,120 $34,656,020
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County Road 144 (Dillon Falls Road)
Long Term, Significant Impact Alternatives (cont.)

Alternative 
5

Alternative
5A

1. Preliminary
Engineering  
(12%)

$711,000 $686,760

2.  Construction $4,665,000 $4,506,000

Inflation (27%) $1,260,000 $1,217,000

Total Construction $5,925,000 $5,723,000

3. Estimated Utility
   Adjustment 

(power, cable, 
      telephone, gas)

$150,000 $150,000

4. Estimate Right of
Way Cost

$260,000 $271,000

5. Construction     
Engineering
(11%)

$651,750 $629,530

Estimated Project
Cost

$7,697,750 $7,460,290
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County Road 144 (Dillon Falls Road)
Long Term Significant Impact Alternatives

CR660 (Dillon
School Dr.)

Alternative 1

CR660 (Dillon
School Drive)
Alternative 2

CR660 (Dillon
School Drive)

Alternative 2A

CR660 (Dillon
School Drive)
Alternative 3

CR660 (Dillon
School Drive)
Alternative 4

1. Preliminary
Engineering  
(12%)

$101,280 $111,720 $109,440 $147,600 $147,600

2.  Construction $664,000 $733,000 $718,000 $968,000 $968,000

Inflation (27%) $180,000 $198,000 $194,000 $262,000 $262,000

Total Construction $844,000 $931,000 $912,000 $1,230,000 $1,230,000

3. Estimated
     Utility
    Adjustment 

(power, cable,
telephone, gas)

$50,000 $50,000 $50,000 $50,000 $50,000

4. Estimated Right
of Way Cost

$51,000 $51,000 $953,000 $953,000 $953,000

5. Construction     
Engineering
(11%)

$92,840 $102,410 $100,320 $135,300 $135,300

Estimated Project
Cost

$1,139,120 $1,246,130 $2,124,760 $2,515,900 $2,515,900



31

County Road 144 (Dillon Falls Road)
Long Term Significant Impact Alternatives (cont.)

CR144 (Dillon Falls
Road)/US40

Alternative 1

CR144 (Dillon Falls
Road)/US40

Alternative 2

CR144 (Dillon Falls
Road)/US40

Alternative 3

1. Preliminary
Engineering  
(12%)

$72,000 $69,960 $70,800

2.  Construction $472,000 $459,000 $464,000

Inflation (27%) $128,000 $124,000 $126,000

Total Construction $600,000 $583,000 $590,000

3. Estimated
     Utility
    Adjustment 

(power, cable,
telephone, gas)

$50,000 $50,000 $50,000

4. Estimated Right
of Way Cost

$674,000 $77,000 $13,000

5. Construction     
Engineering
(11%)

$66,000 $64,130 $64,900

Estimated Project
Cost

$1,462,000 $844,090 $787,700











PID No. MUS-CR-144 Design Criteria Matrix 5-May-07
Designed: TW Checked: Reviewed:

Existing 55 mph 45 mph 40 mph
condition Design Design Design

Item L&D Reference

Functional Classification 101.2, 101.3 & 503.2 Rural Minor 
Collector

Average Daily Traffic - Opening Day 102.2 4600 4600 4600 4600

Average Daily Traffic - 20 year 102.2 5500 5500 5500 5500

Design Hourly Volume 102.2 *

T(24) 102.2 *

T(D) 102.2 *

Directional Design Hourly Volume 102.2 *

Terrain 103.2 Hilly Hilly Hilly Hilly

Design Speed 104-2, 503.2, 503-1 Varies 55 45 40

Legal Speed 104-2 55 mph 55 mph 45 mph 40 mph

Stopping Sight Distance 201-1 495' 360' 305

Horizontal Sight Distance 201-2 See Note 1 See Note 1 See Note 1 See Note 1

Minimum Passing Sight Distance 201-3 1985' 1625' 1470'

Intersection Sight Distance 201-5 - 610' 500' 445'

Decision Sight Distance (Rural Stop) 201-6 - 535' 395' 330'

Decision Sight Distance (Rural 
speed/path/direction change) 201-6 865' 675' 600'

Maxiumum Centerline Deflection without 
Horizontal Curve 202-1 1º00' 1º45' 2º15'

Maximum Degree of Curve 202.4.1, 202-8, 202-
10 30º00' 6º00' 9º45' 12º45'

Maximum Degree of Curve without 
Superelevation 202-3 N/A 0º38' 0º55' 1º08'

Maximum relative gradient for 
Superelevation 202-4 N/A 0.47 0.54 0.58

Superelevation Table & Max Super 202.4 N/A 202-7E (8%) 202-7E (8%) 202-7E (8%)

Desirable Grade Up 203-1, 503.3 7% 8% 8%

Maximum Grade Up 203-1, 503.3 10.98% 8% 9% 9%

Desirable Grade Down 203-1, 503.3 7% 8% 8%

Maximum Grade Down 203-1, 503.3 9.47% 8% 9% 9%

Maximum Change in Vertical Alignment 
without Vertical Curve 203-2 0.4% 0.55% 0.75%

Minimum Length of Vertical Curve 203.3.3 & 203.3.4 3X Design Speed 3X Design Speed 3X Design Speed

Minimum "K" value for crest vertical curve 
(SSD) 203-3 114 61 44

Minimum "K" value for sag vertical curve 
(SSD) 203-6 115 79 64

Level of Service Minimum 301-1 C C C

Lane Width 301-2, 303-1 12' 12' 12'

Pavement Transition/Taper Rates 301.1.4 L=WS (dcrse)  5:1 
(widen)

L=WS^2/60 (dcrse) 
5:1 (widen)

L=WS^2/60 (dcrse) 
5:1 (widen)

Graded shoulder width (with barrier or 
foreslope steeper than 6:1) 301-3, 303-1 1' 10' 10' 10' Utilize footnote (I)

Treated shoulder width (with barrier or 
foreslope steeper than 6:1) 301-3, 303-1 0' 6' 6' 6' Utilize footnote (I)

Graded shoulder width (without barrier 
and foreslope flatter than 6:1) 301-3, 303-1 6' 6' 6' Utilize footnote (I)

Treated shoulder width (without barrier 
and foreslope flatter than 6:1) 301-3, 303-1 6' 6' 6' Utilize footnote (I)

Normal Barrier Offset 301-3, 303-1 8' 8' 8' Utilize footnote (I)

Minimum Curbed Shoulder Width 301-4 N/A N/A N/A

Normal Cross Slope 301-6 0.016 0.016 0.016

Vertical clearance over surfaced roadway 302-1 15' prefered 15' prefered 15' prefered

Criteria for existing bridges - Lateral 
Clearance 302-3 3' 3' 3' Bridge exceeds 

100 ft. length
Criteria for existing bridges - Vertical 

Clearance 302-3 14' 14' 14'

Sidewalk buffer 306-2 - 2' 2' 0

Cross-slopes adjacent to curbs 307-6 N/A N/A N/A

Clear Zone Width (foreslope) 600-1 21 / 27 17 / 23 13 / 15

Concrete Barrier Flare Rate 602-1 16:1 13:1 11:1

Guardrail Flare Rate 602-1 12:1 10:1 9:1

* Traffic Data required

Note 1 Horizontal stopping sight distance is determined on a case by case basis

County Road 144 (Dillon Falls Road)
60

0
10

0
30

0
20

0



STATE OF OHIO DEPARTMENT OF TRANSPORTATION

BRIDGE INSPECTION REPORT
BR-86 REV. 06-01

STRUCTURE FILE NUMBER

6040071 BRIDGE NUMBER FAL

TWP

C0035 S159

ROUTE UNIT

YEAR BUIL

DIST 5 BRIDGE TYPE 344 TYPE SERVICE 15 LICKING RIVER

67. INSPECTED BY 68. REVIEWED B

SIGNED 76 P

R  E  W

78 INITIAL SIGNED 81  P 83  INITIAL

DATE 03-12-07

81 91 92              69. SURVEY         9

11111110 DATE

100 105

03-14-07

PE D  R  D

INSPECTOR'S PE NO REVIEWER'S PE NO 56345

DECK 

1. FLOOR                                                           1 2. WEARING SURFACE                                                          2

3. CURBS, SDWKS.,  WLKWYS.                             1 4. MEDIAN                                                                          

5. RAILING                                                         1 6. DRAINAGE                                                                       1

7. EXPANSION JOINT                                          1 8. SUMMARY                                                         7

8

9

10

11

41

42

43

44

SUPERSTRUCTURE

9. ALIGNMENT                                                    1 10. BEAMS/GIRDERS/SLAB                                                    

11. DIAPHRAMS or CROSSFRAMES                        12. JOISTS/STRINGERS                                                        1

14. FLOOR BEAM CONNECTORS                                            1

15. VERTICALS                                                   1

17. END POSTS                                                   1 18. TOP CHORD                                                                   1

19. LOWER CHORD                                             1 20. LOWER LATERAL BRACING                                              1

21. TOP LATERAL BRACING                                  22. SWAY BRACING                                                              

23. PORTALS                                                      24. BEARING DEVICES                                                          1

25. ARCH                                                           26. ARCH COLUMNS or HANGERS                                          

27. SPANDREL WALLS                                         28. PROTECTIVE COATING SYSTEM 8

29. PINS/HANGERS/HINGES                                 30. FATIGUE PRONE CONNECTORS                                        1

31. LIVE LOAD RESPONSE                                    S 32. SUMMARY                                                      9

16. DIAGONALS                                                                   1

13. FLOOR BEAMS                                               1

12

13

45

23

14

15

16

17

18

19

20

21

22

46

47

48

49

50

51

52

53

54

55

56

SUBSTRUCTURE
33. ABUTMENTS 1 34. ABUTMENT SEATS 1

35. PIERS 1 36. PIER SEATS 1

37. BACKWALLS 1 38. WINGWALLS 1

39. FENDERS and DOLPHINS 40. SCOUR 1  1

41. SLOPE PROTECTION 1 42. SUMMARY 9

24

25

26

27

28

57

58

59

60

62

CULVERTS
43. GENERAL 44. ALIGNMENT

45. SHAPE 46. SEAMS

47. HEADWALLS or ENDWALLS 48. SCOUR

49. BLANK 50. SUMMARY

29

30

31

32

63

64

65

66

CHANNEL
51. ALIGNMENT 1 52. PROTECTION 1

53. WATERWAY ADEQUACY 1 54. SUMMARY 9

33

34

67

68

APPROACHES
55. PAVEMENT 1 56. APPROACH SLABS 1

57. GUARDRAIL 1 58. RELIEF JOINTS

59. EMBANKMENT 60. SUMMARY 7

35

36

37

69

70

71

GENERAL
61. NAVIGATION LIGHTS 62. WARNING SIGNS

63. SIGN SUPPORTS 64. UTILITIES

65. VERTICAL CLEARANCE N 66. GENERAL APPR. AND OPERATIONAL STATUS 7A

38

39

40

72

73

74

99


























































































































































	1costestimates.pdf
	_0305185353_001.jpg
	_0305185353_002.jpg
	_0305185353_003.jpg
	_0305185353_004.jpg
	_0305185353_005.jpg
	_0305185353_006.jpg
	_0305185353_007.jpg
	_0305185353_008.jpg
	_0305185353_009.jpg
	_0305185353_010.jpg
	_0305185353_011.jpg
	_0305185353_012.jpg
	_0305185353_013.jpg
	_0305185353_014.jpg
	_0305185353_015.jpg
	_0305185353_016.jpg
	_0305185353_017.jpg
	_0305185353_018.jpg
	_0305185353_019.jpg
	_0305185353_020.jpg
	_0305185353_021.jpg
	_0305185353_022.jpg
	_0305185353_023.jpg
	_0305185353_024.jpg
	_0305185353_025.jpg
	_0305185353_026.jpg
	_0305185353_027.jpg
	_0305185353_028.jpg
	_0305185353_029.jpg
	_0305185353_030.jpg
	_0305185353_031.jpg
	_0305185353_032.jpg
	_0305185353_033.jpg
	_0305185353_034.jpg
	_0305185353_035.jpg
	_0305185353_036.jpg
	_0305185353_037.jpg
	_0305185353_038.jpg
	_0305185353_039.jpg
	_0305185353_040.jpg
	_0305185353_041.jpg
	_0305185353_042.jpg
	_0305185353_043.jpg
	_0305185353_044.jpg
	_0305185353_045.jpg
	_0305185353_046.jpg
	_0305185353_047.jpg
	_0305185353_048.jpg
	_0305185353_049.jpg
	_0305185353_050.jpg
	_0305185353_051.jpg
	_0305185353_052.jpg
	_0305185353_053.jpg
	_0305185353_054.jpg
	_0305185353_055.jpg
	_0305185353_056.jpg
	_0305185353_057.jpg
	_0305185353_058.jpg
	_0305185353_059.jpg
	_0305185353_060.jpg
	_0305185353_061.jpg
	_0305185353_062.jpg
	_0305185353_063.jpg
	_0305185353_064.jpg
	_0305185353_065.jpg
	_0305185353_066.jpg
	_0305185353_067.jpg
	_0305185353_068.jpg
	_0305185353_069.jpg
	_0305185353_070.jpg
	_0305185353_071.jpg

	sheetmark.pdf
	_0305185353_001.jpg
	_0305185353_002.jpg
	_0305185353_003.jpg
	_0305185353_004.jpg
	_0305185353_005.jpg
	_0305185353_006.jpg
	_0305185353_007.jpg
	_0305185353_008.jpg
	_0305185353_009.jpg
	_0305185353_010.jpg
	_0305185353_011.jpg
	_0305185353_012.jpg
	_0305185353_013.jpg
	_0305185353_014.jpg
	_0305185353_015.jpg
	_0305185353_016.jpg
	_0305185353_017.jpg
	_0305185353_018.jpg
	_0305185353_019.jpg
	_0305185353_020.jpg
	_0305185353_021.jpg
	_0305185353_022.jpg
	_0305185353_023.jpg
	_0305185353_024.jpg
	_0305185353_025.jpg
	_0305185353_026.jpg
	_0305185353_027.jpg
	_0305185353_028.jpg
	_0305185353_029.jpg
	_0305185353_030.jpg
	_0305185353_031.jpg
	_0305185353_032.jpg
	_0305185353_033.jpg
	_0305185353_034.jpg
	_0305185353_035.jpg
	_0305185353_036.jpg
	_0305185353_037.jpg
	_0305185353_038.jpg
	_0305185353_039.jpg
	_0305185353_040.jpg
	_0305185353_041.jpg
	_0305185353_042.jpg
	_0305185353_043.jpg
	_0305185353_044.jpg
	_0305185353_045.jpg
	_0305185353_046.jpg
	_0305185353_047.jpg
	_0305185353_048.jpg
	_0305185353_049.jpg
	_0305185353_050.jpg
	_0305185353_051.jpg
	_0305185353_052.jpg
	_0305185353_053.jpg
	_0305185353_054.jpg
	_0305185353_055.jpg
	_0305185353_056.jpg
	_0305185353_057.jpg
	_0305185353_058.jpg
	_0305185353_059.jpg
	_0305185353_060.jpg
	_0305185353_061.jpg
	_0305185353_062.jpg
	_0305185353_063.jpg
	_0305185353_064.jpg
	_0305185353_065.jpg
	_0305185353_066.jpg
	_0305185353_067.jpg
	_0305185353_068.jpg
	_0305185353_069.jpg
	_0305185353_070.jpg
	_0305185353_071.jpg

	sheetmark.pdf
	_0305185353_001.jpg
	_0305185353_002.jpg
	_0305185353_003.jpg
	_0305185353_004.jpg
	_0305185353_005.jpg
	_0305185353_006.jpg
	_0305185353_007.jpg
	_0305185353_008.jpg
	_0305185353_009.jpg
	_0305185353_010.jpg
	_0305185353_011.jpg
	_0305185353_012.jpg
	_0305185353_013.jpg
	_0305185353_014.jpg
	_0305185353_015.jpg
	_0305185353_016.jpg
	_0305185353_017.jpg
	_0305185353_018.jpg
	_0305185353_019.jpg
	_0305185353_020.jpg
	_0305185353_021.jpg
	_0305185353_022.jpg
	_0305185353_023.jpg
	_0305185353_024.jpg
	_0305185353_025.jpg
	_0305185353_026.jpg
	_0305185353_027.jpg
	_0305185353_028.jpg
	_0305185353_029.jpg
	_0305185353_030.jpg
	_0305185353_031.jpg
	_0305185353_032.jpg
	_0305185353_033.jpg
	_0305185353_034.jpg
	_0305185353_035.jpg
	_0305185353_036.jpg
	_0305185353_037.jpg
	_0305185353_038.jpg
	_0305185353_039.jpg
	_0305185353_040.jpg
	_0305185353_041.jpg
	_0305185353_042.jpg
	_0305185353_043.jpg
	_0305185353_044.jpg
	_0305185353_045.jpg
	_0305185353_046.jpg
	_0305185353_047.jpg
	_0305185353_048.jpg
	_0305185353_049.jpg
	_0305185353_050.jpg
	_0305185353_051.jpg
	_0305185353_052.jpg
	_0305185353_053.jpg
	_0305185353_054.jpg
	_0305185353_055.jpg
	_0305185353_056.jpg
	_0305185353_057.jpg
	_0305185353_058.jpg
	_0305185353_059.jpg
	_0305185353_060.jpg
	_0305185353_061.jpg
	_0305185353_062.jpg
	_0305185353_063.jpg
	_0305185353_064.jpg
	_0305185353_065.jpg
	_0305185353_066.jpg
	_0305185353_067.jpg
	_0305185353_068.jpg
	_0305185353_069.jpg
	_0305185353_070.jpg
	_0305185353_071.jpg

	sheetmark.pdf
	_0305185353_001.jpg
	_0305185353_002.jpg
	_0305185353_003.jpg
	_0305185353_004.jpg
	_0305185353_005.jpg
	_0305185353_006.jpg
	_0305185353_007.jpg
	_0305185353_008.jpg
	_0305185353_009.jpg
	_0305185353_010.jpg
	_0305185353_011.jpg
	_0305185353_012.jpg
	_0305185353_013.jpg
	_0305185353_014.jpg
	_0305185353_015.jpg
	_0305185353_016.jpg
	_0305185353_017.jpg
	_0305185353_018.jpg
	_0305185353_019.jpg
	_0305185353_020.jpg
	_0305185353_021.jpg
	_0305185353_022.jpg
	_0305185353_023.jpg
	_0305185353_024.jpg
	_0305185353_025.jpg
	_0305185353_026.jpg
	_0305185353_027.jpg
	_0305185353_028.jpg
	_0305185353_029.jpg
	_0305185353_030.jpg
	_0305185353_031.jpg
	_0305185353_032.jpg
	_0305185353_033.jpg
	_0305185353_034.jpg
	_0305185353_035.jpg
	_0305185353_036.jpg
	_0305185353_037.jpg
	_0305185353_038.jpg
	_0305185353_039.jpg
	_0305185353_040.jpg
	_0305185353_041.jpg
	_0305185353_042.jpg
	_0305185353_043.jpg
	_0305185353_044.jpg
	_0305185353_045.jpg
	_0305185353_046.jpg
	_0305185353_047.jpg
	_0305185353_048.jpg
	_0305185353_049.jpg
	_0305185353_050.jpg
	_0305185353_051.jpg
	_0305185353_052.jpg
	_0305185353_053.jpg
	_0305185353_054.jpg
	_0305185353_055.jpg
	_0305185353_056.jpg
	_0305185353_057.jpg
	_0305185353_058.jpg
	_0305185353_059.jpg
	_0305185353_060.jpg
	_0305185353_061.jpg
	_0305185353_062.jpg
	_0305185353_063.jpg
	_0305185353_064.jpg
	_0305185353_065.jpg
	_0305185353_066.jpg
	_0305185353_067.jpg
	_0305185353_068.jpg
	_0305185353_069.jpg
	_0305185353_070.jpg
	_0305185353_071.jpg

	sheetmark.pdf
	_0305185353_001.jpg
	_0305185353_002.jpg
	_0305185353_003.jpg
	_0305185353_004.jpg
	_0305185353_005.jpg
	_0305185353_006.jpg
	_0305185353_007.jpg
	_0305185353_008.jpg
	_0305185353_009.jpg
	_0305185353_010.jpg
	_0305185353_011.jpg
	_0305185353_012.jpg
	_0305185353_013.jpg
	_0305185353_014.jpg
	_0305185353_015.jpg
	_0305185353_016.jpg
	_0305185353_017.jpg
	_0305185353_018.jpg
	_0305185353_019.jpg
	_0305185353_020.jpg
	_0305185353_021.jpg
	_0305185353_022.jpg
	_0305185353_023.jpg
	_0305185353_024.jpg
	_0305185353_025.jpg
	_0305185353_026.jpg
	_0305185353_027.jpg
	_0305185353_028.jpg
	_0305185353_029.jpg
	_0305185353_030.jpg
	_0305185353_031.jpg
	_0305185353_032.jpg
	_0305185353_033.jpg
	_0305185353_034.jpg
	_0305185353_035.jpg
	_0305185353_036.jpg
	_0305185353_037.jpg
	_0305185353_038.jpg
	_0305185353_039.jpg
	_0305185353_040.jpg
	_0305185353_041.jpg
	_0305185353_042.jpg
	_0305185353_043.jpg
	_0305185353_044.jpg
	_0305185353_045.jpg
	_0305185353_046.jpg
	_0305185353_047.jpg
	_0305185353_048.jpg
	_0305185353_049.jpg
	_0305185353_050.jpg
	_0305185353_051.jpg
	_0305185353_052.jpg
	_0305185353_053.jpg
	_0305185353_054.jpg
	_0305185353_055.jpg
	_0305185353_056.jpg
	_0305185353_057.jpg
	_0305185353_058.jpg
	_0305185353_059.jpg
	_0305185353_060.jpg
	_0305185353_061.jpg
	_0305185353_062.jpg
	_0305185353_063.jpg
	_0305185353_064.jpg
	_0305185353_065.jpg
	_0305185353_066.jpg
	_0305185353_067.jpg
	_0305185353_068.jpg
	_0305185353_069.jpg
	_0305185353_070.jpg
	_0305185353_071.jpg




