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EXECUTIVE SUMMARY

This report presents the findings of an Advance Preliminary Engineering Study to select a
workable alignment for freeway improvements to US-69 in Crawford County and northern
Charokee County. The study has been done to a level of detail that will enable the
determination of feasible scopes for future projects with reasonably accurate cost estimates,
and identifies extraordinary environmental, social, and/or economic impacts which might be
ancountered. ‘

The fimits of the study area axtend from K-103, which is 2 miles (3.2 km) south of the
Cherokee/Crawtord County line, to just north of Arma in Crawford County.

This highway has been designated a Class B route and is part of the National Highway
System. The Kansas Depanment of Transportation has stated that their iong term goal for
this corridor is to provide a four-lane freeway from Kansas City to Oklahoma.

The history of recent actions leading to the study are as follows: ‘

1) Project 69-19 K-4746-01 was authorized in May of 1995 for the reconstruction of US-69
between Pittsburg and Arma. Preliminary concept plans determined that extensive right-
of-way impacts were required. ,

2) A limited study was authorized on June 27, 1997, as a supplement to project 5746, to
investigate other improvement options, including bypasses, as a means 1o address the
long term needs for this corridor.

3) The Department concluded that a freeway alternative is the best option to meet the fong
term goals for the corridor and that it should be further studied. This Advance Preliminary
Engineering Study was authorized on June 6, 1998 as Project 69-106 K-7290-01.

Four concepts were presented at a public involvement meeting held on August 17, 1999:

East Bypass, West Bypass, Freeway on Existing Alignment, and Do Nothing. From the

results of the study up to that point, including comments received at that meeting, the

concept afignments were tevised. The revised alignments comptise the three study
alighments presented and evaluated in this repor: the West Alternative, the Middle

Alternative, and the East Alternative.



The alternatives were evaluated in several categories including: environmental, mined land
issues, utilities, right-of-way, segmentability, detours, traffic handling during construction, and
project costs. Tables 1 and 1A show a summary of the comparative analysis.

Environmental impacts will involve floodplains, potential hazardous material sites, threatened
and endangered species, woodland landcover, archeological potential, cuitural and historic
resources, and 4(f) lands. The degree of involvement with these items varies with each
alternative. Right-of-way impacts are highest for the Middle Alternative due to the
realignment at K-126 {Fourth Street). Underground mine impacts are highest for the West
Alternative. Surface mine impacts are highest for the East Alternative. Impacts due to utilities
are about the same for all three alternatives.

The evaluation of the project costs revealed that thers is very little difference in the total
costs of the three alternatives. The difterences are within 2% of each other, which is
insignificant considering the preliminary nature of the estimates. However, the total amount is
significant, reaching about $145 million (2000 dollars) for the proposed improvement.
Because of the magnitude of the project costs, segmentability was considered to be a high
priority in the selection decision. )

After review of the alternatives and corisideration of the related impacts, the KDOT selected
the Middle Alternative as the preferred alignment to be presented for public comment and
local official approval. During the public involvement process several comments and
concerns surfaced. Principally, the Middle Alternative was perceived to adversely impact
existing businesses, required relocations and acquisitions impacting the local economy, did
not appear to provide the economic benefit and access to the communities. A preference for
the West Alternative.emerged and was once again presented for public comment. Two
issues were apparent. A desire to have the south connaction closer to the existing
intersection with US-400, and to have the segment adjacent to Chickopee moved closer to
Pittsburg were expressed. A Modified West Alternative alignment was prepared and
presented for comment. This concept, called the “Modified Preferred Corridor”, was endorsed
by the local officials and is recommended by the KDOT.



It is recommended that measures be undertaken to move the project forward. Continued
coordination and communication with agencies, organizations and the public is essential.
Further environmental evaluation is needed to prepare the required documentation and
obtain the required clearances. Preliminary plans should be developed as soon as possible
to determine the exact right-of-way requirements. Proactive involvement with local authorities
should begin immediately to help secure the right-of-way and preserve the corridor for the
tuture improvement. '

vi



l. INTRODUCTION

This report presents the findings of an Advance Preliminary Engineering Study to select a
workable alignment for freeway improvements to US-69 in Crawford County'and northern
Cherokee County. The study has been done to a level of detail that will enable the
determination of feasible scopes for future projects with reasonably accurate cost estimates,
and identifies extraordinary environmental, social, and/or économic impacts which might be
encountered.

The limits of the study area extend from K-103, which is 2 miles (3.2 km) south of the
Cherokee/Crawford County line, to just north of Arma in Crawford County. The study area is
shown in Figure 1.

This highway has been designated a Class B route and is part of the National Highway
System. From a statewide perspective, US-69 extends from the Oklahoma state line in the
south to the Missouri state line in the northeast. With its connection to I-44 in Oklahoma, it
provides the most direct link between the major metropolitan centers of Tulsa and Kansas
City.

The Kansas Department of Transportation has stated that their long term goal for this
corridor is to provide a four-lane freeway from Kansas City to Oklahoma. Various links of US-
69 between Arma and Kansas City have recently been or currently are being evaluated to
determine a plan of improvement actions consistent with that goal. The segment through
southeast Crawford County and the Pittsburg area is critical not only for interstate trip
movement, but also for local trip movements and commercial and industrial development.

The need for an improvement action within this corridor was becoming evident in 1995 due to
increasing traffic ‘_and the large number of entrances caused by vigorous development along
the highway, especially north of Pittsburg through the City of Frontenac. To provide relief
from congestion and to upgrade the existing roadway and br'idges, the KDOT authorized
Project 69-19 K-4746-01 in May of 1995. The scope for this project was the reconstruction of
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the portion of US-69 between Pittsburg and Arma. Preliminary plans showed that extensive
right-of-way impacts would be required to meet current design standards. Review of these
concept plans also revealed questions about the long term plan for the existing Pittsburg
bypass and the portion from Atkinson to McKay and whether this project would fit with future
improvement goals for the corridor. It was decided to revise the project scope to examine
these questions, evaiuate the long term needs for the highway coriidor and consider the
possibility of a future bypass project.

A limited study was authotized on June 27, 1997. Three alternatives were chosen for
evaluation.

The first was a 1R maintenance project that would provide surface rehabilitation and a spot
improvement of the intersection at the north junction of K-47. This concept would not provide
capacity improvement or address the long term needs of the corridor. In the short term, this
project would provide significant safety improvement at the K-47 intersection and extend the ~
pavement life several years. While the Department recognizes that this is not a long term
solution, they plan to provide these improvements within the next two years because of the
immediate benefits and the time frame needed 1o realize the long term improvement.

The second alternative would provide reconstruction of the segment between Pittsburg and
Arma, and surface rehabilitation over the remainder of the roadway within the study area.
The right of way impact with this project is excessivé and the improvement is isolated. it does
not help alleviate the congestion on the Pittshurg bypass that has resuited in the need for
traffic signals at each of the major intersections. While this alternative would provide some
immediate safety improvements, it did not address the long term needs of the corridor.

The third alternative was a four-lane divided highway with complete access control on new
alignment from south of Pittsburg to north of Arma. The study evaluated options for an east
and a west bypass. Upon review of the initial study report, the Department concluded that a
freeway option would best provide for the long term improvement goals of the corridor and
should be studied further. As a result, this Advance Preliminary Engineering Study was
authorized on June 6, 1998 as Project 69-106 K-7290-01.
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From a number of possible alternatives for east and west bypass alignments, one of each
was selected that meets the long term needs of the Department, provides reasonable service
to the local community, and tends to minimize costs and environmental impacts. These two
options, together with a third option being “Freeway on Existing Alignment” and a fourth
being the “Do Nothing Option”, were presented to the public at a public involvement meeting
held on August 17, 1999. The comments received during that meeting indicated a public
preference for remaining near the existing alignment and making maximum use of the
existing right-of-way.

From the results of the study to that point, including the comments received at the public
meeting, a couple of decisions were made. First, the “Do Nothing” option was rejected from
further consideration because it does not meet the basic long term goal for the highway.
Sacond, the study was expanded to revise the “Freeway on Existing Alignment” concept to
one that utilizes the existing alignment as much as possible, but provides realignments in
spots to meet current design criteria or to lessen right-of-way impacts. Three middle
alignment variations were prepared and presented o the KDOT. Through joint consultation,
an optimum alignment was created using the most desirable aspects from each of the three
variations. This resulted in one preferred alignment for the middle alternative, which, along
with the east and west bypass alignments, comprise the three study alignments that are
presented and evaluated in this report. They are named the West Altemative, the Middle
Alternative, and the East Alternative and are shown in Plates 1 to 23. '

These three alignments were evaluated in several categories including: environmental,
mined land issues, utilities, right-of-way, segmentability, detours, traffic handling during
construction, and project costs. Table 1 shows a summary of the comparative analysis of the
three aiternatives.

This report summarizes the evaluation of the three allernatives leading to the alternative
selection and gives recommendations related to the selected alternative.
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Il. EXISTING CONDITIONS

The roadway within the study area was originally constructed on its current alignment in
segments. Prior to 1953, US-69 was a two-lane road iocated straight north-south along the
section line through Pittsburg and Arma. The 4 mile (6.4 km) long, four-lane section from
McKay Street to K-47 was constructed in 1953. The Pittsburg bypass was constructed as a
two-lane roadway on four-lane right-of-way in 1957. Similarly, the Arma bypass was
constructed in 1961. All segments have or are quickly reaching the end of their- useful life.

US-69 has been classified as a Class B route on the National Highway System. The criteria
established for this class of highway is the basis for evaluation of the various elements of the
highway. The foliowing categories were ‘examined to evaluate the ability of the existing
highway to function as desired.

A. Traffic Projections .

When the sections of US-69 were improved in the 1950’s and early 60’s the design traffic
ranged from 3200 to 3750 vehicles per day (vpd). Increased. development in the area
combined with increased statewide travel demand have resulted in increased traffic volumes.
The existing traffic volumes range from about 5,000 vpd at Arma, about 3,000 vpd from Arma
to Frontenac, about 16,000 vpd at Frontenac, about 10,000 vpd on the Pittsburg bypass, and
about 6,000 vpd south of US-400. This growth has resuited in increased travel times due to
congastion and the addition of traffic signals at several sideroads.

The KDOT Bureau of Transportation Planning provided volume projections for 2005 as the
base year and 2025 as the horizon year. Projected volumes were given for four different
alternatives as follows: Present Configuration (Do Nothing Alternative), Center Bypass
Alighment (Middle Altemative), East Bypass (East Alternative), and West Bypass (West
Alternative). These projections are shown in Appendix A.

The projected 2025 traffic volumes for the Do Nothing Option range from about 8,000 vpd at
Arma, about 16,000 vpd from Arma to Frontenac, about 23,000 vpd at Frontenac, about
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14,000 vpd on the Pittsburg bypass, and about 8,000 vpd south of US-400.

Capacity and service level were evaluated using the Highway Capacity Manual for the 2025
projected traffic volumes. The estimated two-way beak hour volumes are 1580 vph on the
existing Pittsburg bypass and 800 vph on the existing Arma bypass. These are 68% and 33%
of capacity and will operate at Levels-of-Service E and C respectively, if left as a two-lane
roadway. This shows that an increase in the number of lanes is needed to provide the level
of service expected for this class of highway. The segment from Atkinson Road to McKay
Street is a four-lane contiguous section. Because of the large number of side roads and
entrances, the estimated average travel speed in this section would only be 61 km/hr (38
mph).

Increasing congestion has resulted in the installation of traffic signals at six major
intersections with US-69: N. jct K-47, McKay Street, Atkinson Road, Fourth Street (K-126j,
Quincy Avenue, and Centennial Drive. Final design is currently underway for signals at State
Park Road (US-160) and at Twentieth Street. Even with signals, high delay times are being
experienced at peak hour at Quincy Avenue. These evaluations show that the existing
roadway is not consistent with the service expected for a Class B route.

The projected volumes for a freeway near the existing alignment range from about 8000 vpd
near the northern and southern extremes of the study area to a high of 14,400 vpd just south
of Fourth Street. ‘

The projections for the east and west bypass alternatives indicate a volume of 10,800 vpd.
The east and west bypass alternatives would be expected to get less traffic than the middle
alternative because some traffic, mainly local traffic, would continue to use the existing
roadway. Depending upon the exact link chosen, these volumes indicate that slightly less
than one-half of the traffic on US-69 is generated from statewide trave! with the remaining
being locally generated.
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¢ 8. Access Control

As the volumes have increased, both on the side roads and on the mainline, the potential for
more accidents has also increased. Traffic signals have been added at six major cross
roads in order to provide for safe operation between US-69 and cross street traffic.
Numerous entrances exist along significant portions of the highway. As congestion .
increases, the efficiency of the traffic flow will decrease, again a situation inconsistent with
the Class B designation for this route.

Partial or full access control is desirable for Class B Routes having ADT volumes over 3500
vpd. The existing Pittsburg and Arma bypasses have partial access control where access is
limited to intersections with seilected side roads and entrances. The 8 mile (13 km) segment
from the county line to Atkinson Road is a two-lane road that bypasses Pittsburg around the
west edge of the city. Access is limited to 4 signalized intersections, 9 unsignalized
intersections, and 6 entrances. The 3 mile (5 km) segment from the north junction with K-47
to the north junction with Business Route US-69 at Arma is a two-lane road that bypasses

Arma around the west edge bf the city. There are 14 entrances within this segment and 6
intersections.

The remaining roadway withiﬁ the study area has no access control. There are 24 entrances
along the 2.5 miles (4 km), of two-lane segment from K-103 to the Pittsburg bypass. The one
mile (1.6 km) segment from Atkinson Road to McKay Street is a four-lane contiguous
roadway with intense commercial and residential roadside development. There are signalized
intersections at Atkinson Road and at McKay Street, 5 connections with minor sideroads and
60 private entrances ailong this section. The one mile (1.6 km) segment from McKay Sireet to
State Park Road (US-160) is a four-lane divided roadway. There is intense commercial and
residential roadside development along this segment, with major intersections at the section
line roads, two minor side road connections and 53 private entrances. The 3 mile (4.8 km)
segment from State Park Road to the north junction with K-47 (formerly K-57 as noted on the
report displays) is a four-Hfane divided roadway with a variable width median, generally 30 feet
(9 meters) wide. This segment has 28 entrances and major intersections at each section line
road.
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The above statistics show that there are undesirable conditions along the existing highway
within the study limits in terms of access control. Because of limited room available within the
existing corridor, meaningful access control measures would require significant right-of-way
acquisition and relocations. These measures would be necessary to upgrade the existing
highway to the type of facility desired for the long term purposes of KDOT.

C. Existing Speed Limits

US-69 currently has speed limits posted through the study area from 40 mph (64 km/hr) to
65mph (105 km/hr). Near the signalized intersections with Fourth Street and with Atkinson
Road, 40 mph (64 km/hr) speed iimits are posted. Near K-47, it is 45 mph (72 km/hr). These
speed variations are not consistent with the minimum design speed of 68 mph (110 km/hr }
recommended for a Class B route with these volumes.

D. Horizontal Alignment

Table 2 lists the horizontal radius and superelevation of each of the curves on the existing
alignment and gives the design speed appropriate for these values based on current
AASHTO design criteria. Aimost 60% of the curves (10 of 17) do not meet minimum radius
criteria (2,150 #. (655 m) minimum; 2,870 ft. (875 m) desirable). Five of the seven remaining
curves do not meet the minimum design speed of 685 mph (110 km/hr) because of
inadequate superelevation. The most critical areas are at Fourth Street (K-126) and at
Atkinson Road. The reverse curve through the at-grade intersection with Fourth Street
restricts traffic to 40 mph (64 km/hr). The 650 feet (200-meter) jog in alignment at Atkinson
Road requires two 90-degree turns.

E. Vertical Alignment

Table 3 lists the vertical curve data for the existing vertical alignment of US-69 and gives the
design speed appropriate for these values based on current AASHTO design criteria using
lower range criteria. This shows that 14 of the 68 curves do not meet the low-range values
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for the desirable design speed of 75mph (120 km/hr), and 9 curves do not meet the minimum
" design speed of 65mph (110 km/hr).

F. Typical Section

The existing embankments for this roadway were constructed based on typical sections
having 1:4 or 1:3 sideslopes from the shoulder to the ditch. The desirable design criteria for
sideslopes for Class B routes is 1:6 through the clear zone, then 1:4 to a maximum of 30 feet

{2 m) high fills, then 1.3 for fills higher than 30 feet (9 m). Therefore, the existing roadway
does not meet this criterion.

AASHTO policy allows use of narrow medians.under restricted conditions but recommends
- that wider medians be provided wherever feasible. A median width of about 40 to 65 feet (12
to 20 meters) or more is needed 1o give the sensa of physical and psychological separation
from opposing traffic. The standard median width for interstate highways and other freeways
is 60 feet (18.2 meters). This width provides the advantages of reduced travel time, improved
capacity, reduced accident frequeni:y, and public preference. The only section of existing
US-69 that has a median is from McKay Street to the K-47 north junction. This median varies
in width from 16 to 50 feet (5 to 15 meters) but is generally about 30 feet (9 meters) wide.

G. Bridges
Six existing bridges are located on US-69 within the study area.

Bridges 062 and 063 are on the Pittsburg bypass crossing Cow Creek just south of
Centennial Drive. Bridge 062 crosses a smali ditch south of Cow Creek but is sized for Cow
Creek overflow protection. Both bridges are haunched slabs and were replaced in 1992,
The sufficiency rating for these two bridges is 97.0 and 95.0 respectively,

Four bridges traverse tributaries of the first Cow Creek along the four-lane section between
Pittsburg and Arma. These include two RCB’s {006 and 003) with sufficiency ratings of 61.2
and 59.5 respectively. Twin lllinois Bulletin concrete slab bridges (004 and 005) aiong the
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four-lane divided section of US-69 have sufficiency ratings of 62.2. Sufficiency ratings given
above are based upon inspections performed by KDOT personnel in February, 2006.

H. Railroad Crossings

There aré two active railroads within the study area: the Kansas City Southern Railway and
the Southeast Kansas Railroad. The Kansas City Southern runs north-south in Missouri just
outside the Kansas border. It swings out into Kansas to reach the City of Pittsburg from the
northeast and from the southeast. It carries a moderate volume of about 18 trains per day.
The existing alignment doas not cross the KCS but the East Alternative crosses it twice.

The Southeast Kansas Railroad runs from the northeast to the southwest through the City of
Pittsburg and crosses the existing highway near the wastewater treatment plant between
Centennial Drive and Quincy Avenue. The SEK currently operates two trains per day
through the area but this number is expected to increase. The existing SEK crossing has
active warning devices.

1. Abandoned Coal Mines
The most noticeable topographic feature within the study area is the abandoned strip mines.
These sites contain long steep rows of tailings adjacent 1o desp narrow excavation pits. The
terrain is very rough but can provide great diversity of habitat for small animals and birds.
The water filled pits can be managed to provide excellent fishing. The Kansas Department of
Wildlife and Parks maintains about 14,500 acres of mined jand through the Mined Land
Wildlife Area Program. The lands that are included in this program generally are made up of
the larger individual sites in the area. None of the alternative alignments will cross any of the
46 designated sites in this program. There are however, many other abandoned strip mine
sites in the area. Some sites have been reclaimed and are being used for farming or grazing.
Some sites will be impacted with each of the proposed alternatives. The presence of these
strip mines does not preciude locating the highway through them, but each site would have to
be investigated on an individual basis for stability and recommended remediation measures.
The Middle Alternative has the least exposure t¢ abandoned strip mines, while the West and
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East Alternatives have considerably more exposure.

This study area is also noted for the presence of abandoned underground coal mines.
Available records indicate that there are over 300 registered mines in the area. Experience
indicates that many of these mines havé been excavated beyond their recorded limits and
that there are many more unregistered mines in the area. The mines are generaily located on
the Weir-Pittsburg coal seam. A contour map prepare(i by the U.S. Geological Survey in
1935 shows that this layer inclines downward to the north and west. The outcrop line extends
from the southwest to the northeast through the City of Weir in Cherokee County to the City
of Pittsburg and cuts across the City of Pittsburg at about Quincy Avenue. The land within
about 2 miles (3.2 km) northwesterly of the outcrop line contains mines that are less than 50
feet (15 m) deep to the top of the coal seam. The depths increase to about 100 feet (30 m) at
US-160 and over 200 feet (60 m) at Arma. The KDOT considers underground mines less
than 30 feet (9 m) deép to have a high potential for possible collapse, less than 50 feet (15
m) deep to have moderate poteniiai for possibie collapse, and over 50 feet (15 m) deep to
have low potential for possible collapse. Numerous collapses have occurred and are
expected 1o continue to occur throughout much of the mined area.

Highways in the area, including US-69 and K-7, have expertienced incidences of detrimental
settlement due to mine collapse. Remedial measuras have been taken to prevent further
settlement and restore the integrity of the pave?nent. A slab bridge, at-grade, was racently
constructed on US-69 just south of Fourth Street (K-126) to span a collapse area. Filling
mine voids beneath the highway has restored other failed areas. Thorough pianning,
investigation, and construction supervision will be necessary 1o eliminate or minimize the
potential risk of damage 1o the highway improvements from these mines.

. IMPROVEMENT GOAL.

The overall goal of this highway improvement is to develop a freeway alignment for US-69
through the Pittsl:;urg, Frontenac, and Arma areas which:

+ Serves through highway traffic without traffic interruption,
e Serves the area wide needs of the Pittsburg/Frontenac/Arma area without significantly
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lowering the level-of-service for the through highway traffic,

+ Meet the desirable AASHTO standards for a freeway with a 75 mph (120 km per hour)
design speed, ‘

+ Minimize the social and environmental impacts, construction costs, utility impacts, and
right-of-way requirements, and

» Provide an alignment that could be segmented into two or more smaller projects that
could be constructed in phases compatible with the ultimate corridor, and that could be
utilized immediately upon completion of each segment.

-A. Desired Interchange Spacing

All proposed alternative alignments for US-69 have been shown with either a grade
separation or an interchange located at each major crossroad intersection. In general, these
occur at the section line roads which are spaced every mils (1.6 km).

Interchanges are shown every 2 to 4 miles (3.2 to 4.8 km). This spacing is in harmony with
AASHTO guidelines for minimum spacing in rural areas. While the Pittsburg area may not be
considered rural, this spacing is appropriate given the existing roadway network. The
continuity of the network will be maintained with proposed sideroad improvements and g}ade
separations at each section line road. |

An interchange is needed at all state highway intersections of which there are four: US-400
{county line), K-126 (Fourth Street), US-160 near Frontenac (State Park Road), and K-47 just
south of the Arma by-pass. An interchange north of the city of Arma is also needed with the
Middie Alternative to provide access for the city to U8369 to the north.

Centennial Drive is a major arterial strest at the south edge of Pittsburg with many key
facilities located along it inciuding Mt. Carmel Medical Center, a regional shopping center,
and many other businesses and residences. It also provides good access to Pittsburg State
University. Country Club Road is a major arteriai located one mile south of Centennial Drive
that has several important manufacturing, construction, and commercial facilities. An
interchange near Centennial Drive or Country Club Road is necessary. Atkinson Road is a
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major arterial providing access to Atkinson Municipal Airport, the City of Frontenac, and to
many businesses. Both of these locations are within the guidelines for interchange spacing
and an interchange for each location has been included on all three alternatives.

B. Study Alignments

Three alignments were evaluated in this study: the East, Middle, and Wast Alternatives which
are shown on Plates 1 to 23. Each alignment is a feasible alternative that meets the chief
objective of the Department, i.e. a freeway that provides for safe and efficient movement of
people and goods through the corridor. The main differences are in service provided to the
local communities, environmental impacts, segementability, and costs.
. East Alternative

The East Alternative begins at K-103 and ends about 1.5 miles (2.4 km) north of the
Mulberry/Croweburg Road just north of Arma. From K-103 to the county line, it is located
about one quarter mile (0.5 km) east of the existing alignment. At the county line the
alignment heads northeasterly crossing Cow Creek, the Kansas City Southern Railway, and
East Cow Creek. It follows just east of the East Cow Creek floodplain as it reaches about 3
miles (4.8 km) east of the downtown area between Fourth and Twentieth Streets. It begins to
head back northwesterly crossing East Cow Creek again, fhe Southeast Kansas Railroad,
and the Kansas City Southern Railway. It passes just northeast of Crawford County State
Park, then turns northerly to pass just east of Arma High School located on the east edge of
Arma. Past Arma, it curves back northwesterly to tie into the existing alignment about 2.5
miles (4.0 km) north of the center of town.

West Alternative
The West Alternative begins and ends near the same points as the East Alternative. From K-
103, it heads north - northwesterly to cross US-400 west of the existing intersection. From
here, it heads north-northwesterly towards the town of Chicopee, crossing into the
underground mine area and also crossing the Southeast Kansas Railway. It weaves
northerly, generally following Lone Star Road, passing east of Chicopee and west of the
airport. Past the north junction with K-47, it curves back northeasterly to tie into the existing
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alignment north of Arma.

Middle Altemative

The Middle Alternative generaily follows the existing highway with realignments proposed at
three different locations. A realignment begins at K-103 to line up with the Pittsburg bypass
near Monmouth Road. From Quincy Avenue to Twelfth Street a realignment is needed to
provide room for an interchange at Fourth Street and meet current design standards. From
Atkinson Road to the Arma bypass, a five mile (9 km) realignment is proposed about 1800
feet (550 meters) west of the existing roadway 1o preserve the development along existing
US-69 in Frontenac, to avoid the State Park and cemeteries between USHBO and K-47, and
to provide for standard diamond interchanges with US-160 and with K-47.

C. Preferred Alignment
Each alternative was evaluated in various categories including environmental, mined land
issues, utilities, right-of-way, segmentability, detours, traffic handling during construction, and
project costs. These items are discussed further in this report and a comparison of the
various impacts for each alternative is summarized in Table 1. Based upon initial public
comments énd evaluation, the Middle Altemative was presented as the preferred alternative
to both a local partner meeting and a public hearing in August 1999.

The south segment of the Middle Alternative from K-103 to the Pittsburg bypass, has been
located west of the existing alignment with a standard diamond interchange proposed for the
connection with US-400. This was done to eliminate the curves just north of the intersection
and to minimize right-of-way costs and relocations. A two to four-lane transition would be
located just south of the interchange. The south tie-in is located far encugh south to avoid
Bird Cemetery. Access would be maintained to historical site E1 (see Plate 1).

From about three quarters of a mile (1.2 km) north of the county line to just south of Cow
Creek, the alignment parallels the existing alignment using the existing roadway as the
proposed southbound lanes. From Cow Creek o Atkinson Drive, the alignment closely
follows the existing roadway except for the proposed realignment across Fourth Street.
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Placement of the Centennial Drive Interchange was evaluated extensively. Due to geometric
constraints, placing this interchange at the existing intersection would require greatly
increased right-of-way impact, extra ramp bridges over Cow Creek, steep ramp grades to the
north to clear the railroad, ramp terminals located too close to the intersection of Centennial
and Broadway, and the need to construct an access road from the west through a flood plain.
An alternate location that provides a standard interchange with combined access for both
Centennial Drive and Country Club Road has been proposed approximately 2100 feet (650
m} south of Centennial Drive. This also provides for a possible future connection to Rouse
Street (one mile east) that could enhance the access to the east side of Pittsburg.

The curve just north of Centennial Drive has a radius of 2100 feet (660 m) and a
superelevetion rate of 8 percent. These values are less than desirable but are within
minimum AASHTO guidelines. The alignment will not pose unusual circumstances to either
the railroad overpass or the sewage treatment plant but some right-of-way will be required
from the adjacent pfoperties along the east side. To avoid costly impacts to the headworks
structure and the pipe system at the sewage treatment plant, the proposed alignment must
be shifted northeast of the existing alignment to accommodate the embankment for the high
fills at the railroad overpass. Two homes and the Kansas Gas and Electric maintenance yard
on the northeast side of the existing right-of-way would be impacted by this shift.

A long radius (10,200 foot) curve is shown.at Fourth Street that provides a sweeping
alignment east of the present location. This allows for construction of a diamond interchange
and minimizes impact to the floodplain and woodlands along the Cow Creek area just to the
wast. Because of the high potential for encountering underground. mines in this area, it is
desirable to leave the existing drainage channel undisturbed as much as possible. If the
creek needs to be relocated in certain spots, remediation measures may be required to
ensure that flow would be prevented frqm inadvertently entering a mine, causing erosion and
cave-ins at indeterminate locations. While the proposed realignment would tend to minimize
aenvironmental impacts in the area, it would require acquisition of a significant number of
propesties. A compromise alignment that reduces the right-of-way impact should be
investigated when more definitive information is available about the Cow Creek impacts.
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Near Atkinson Road, the proposed alignment departs from the existing afignment and lines

up with the north-south segment of the Arma bypass to the north. This realignment minimizes

right-of-way and access control impacts along existing US-89 through Frontenac. It also

avoids three cemeteries, four hazardous waste sites, and the state park that are all located

along the existing roadway. It passes just east of a sharp bend in First Cow Creek located in

the private properties along the east border of Wilderness Park and passes between the

creek and the southwest corner of Northwood Addition. Acquisition of a portion of Wilderness

Park may be necessary o minimize the right-&f-way impact within Northwood Addition.

impacts on woodland landcover and floodplain encroachment would be increased. Removal -
of an abandoned sewage disposal facility and relocation of a lift station would be required.

To maintain route continuity with this realignment, US-160 would have to be extended west
from its existing north junction about 1800 feet (550 m). Conversely, the K-47 north junction
would be located about 1800 feet (550 m) west of its curren[t location, resulting in no
additional miles on the State Highway System. Standard diamond interchanges are proposed
at these locations.

North of K-47, the alignment would paraliel the existing Arma bypass using the existing
roadway for the proposed .southbound lanes. This alignment avoids the Arma sewage
lagoons and a poiential hazardous waste site at Second Street in Frankiin. Some right-of-
way acquisition of the adjacent properties along the gast side will be required.

The alignment shifts back to the east to tie into the existing alignment with a 2900 foot { 875
m) reverse curve north of Arma. For access to Arma, a diamond interchange is proposed
within the two curves. This requires the construction of a new sideroad and realignment of
pars of several existing roads including 645™ Street, 650" Street, and US-69 Business
Route.

Pretiminary design efforts began for the middle aiternative in 2000, but were suspended
pending funding. During the project suspension, local suppost for the middle alternative
began to erode. In 2001 the Cities of Pittsburg, Arma, Frontenac, Girard and Crawford
County signed a resolution changing support to the West Corridor.
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In August of 2005 Congressional funding authority was given to further the project by
identifying an alignment, preparing an Environmental Assessment, designing the proposed
improvement to right-of-way plans, and preserving the corridor. tn November of 2005 the
local partners again expressed support for a west alternative. A public meeting was held in
March of 2006 at which the original west alternative was presented: Comments from this
meeting focused on two proposed changes to the west corridor. There was a desire to have
the US-400 iﬁterchange closer to the present location of US-69 and a desire to move the
corridor further east of Chickopee.

A moditied west alternative was developed and presented to the local officials on Oct 18,
2006. This corridor is illustrated in Plates 24 ~ 26. The same concept was presented at a
public meeting on November 13, 2006. The City of Pittsburg passed a resolution on
November 28, 20086, supporting the modified west alternative which was subsequentiy
designated the “Modified Preferred Corridor” and expressing the desire to continue meeting
with local residents to minimize the number of homes impacted between US-400 and
Country Club Drive (520 Street).

V. ENVIRONMENTAL CONSTRAINTS

Environmental reviews were made by the KDOT Environmental Services Section and the
KDOT Geology Section. The purpose of the reviews was 10 identify potential impacts, not to
give project clearance. The reports and other constraints will be summarized here.

A. Abandoned Coal Mines

As discussed in Section i, abandoned mines, both surface and underground, exist
throughout the study area. Thorough planning and investigation will have to be done to
determine recommended remedial actions on an individual basis for hoth types of mines.
Remediai measures for surface mines can consist of removal of disturbed overburden and
placement of engineered fill. The East Alternative has the greatest exposure to abandoned
strip mines, crossing about 2.1 miles (3.4 km} of mined area. The West Aiternative crosses
about 1.3 miles (2.1 km) of abandoned strip mines. The Middle Alternative has the least
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exposure to abandoned strip mines, crossing only 0.4 miles (0.7 km). of mined area

Remedial measures for underground mines can censist of placement of congrete coiumns
and/or cutoff walls and siurry fill. These methods have been approved for mitigation of actual
or potential mine failures and can cost in excess of $1,000,000 per mife ($600,000 per km.).
The KDHE has fbllowed National Environmental Policy Act (NEPA) procedures in getting
these methods approved, and the KDOT believes that they could employ the same
measures without going through the NEPA process.

The West Alternative has the greatest exposure to underground mines, with about 5.2 miles
(8.4 km) of mitigation possible at an estimated cost in excess of $15 million. The Middle
Alternative has the next highest potential impact with 2.8 miles (4.5 km) of mitigation possible
at an estimated cost of $7.5 million. The East Alternative has the least potential impact with
1.7 miles (2.8 km) of mitigation possible at an estimated cost of $5.8 million.

Options on alignment variations were evaluated to minimize the exposure to shallow
underground mine areas especially for the West Alternative. However, these variations
resulted in alignments that were. impractical for both the through traffic and the local
communities. Underground mines will be encountered with each of the proposed alternatives
and the associated remediation costs must be considered in the total project costs, The
estimated remediation costs for each alternative are summarized in Table 1.

B. Wetlands and Woodlands

The wetland evaluation was based on available NW! maps, hydric soils and soils with hydric
inclusions, and a field review. The field review conducted in 1998 did not identify any
‘significant wetland resources. Minimal involvement with wetlands is expected on this project
and there is no significant difference between the alternatives relative to wettand impacts.

Worth noting is Robb Prairie, an outdoor education center and research reserve located just
west of existing US-69, immediately south of Cow Creek. This is a 5 acre (2.0 ha) tract
owned and managed by Pittsburg State University as a native wetland prairie. Improvements
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on the property inciude a kiosk and interpretative trails. There is a joint use agreement
between PSU and KDOT for the pull out/parking area. An access road shown on the Middle
Alternative encroaches on this property.

Evaluation of the environmental constraints imposed by each resource on the alternatives
reveals that woodland landcover is the principal constraint. A 330 foot (100 m) buffer was
used to determine the area of woodlands potentially affected by each alternative. The East
Alternative will affect 200 acres (81 ha) of woodland landcover. The Waest Alternative will
affect 130 acres (53 ha) of woodland landcover, The original middle alignment only affected
130 acres (53 ha) of woodiand landcover, but with the addition of the realignment west of
Frontenac, an additional 40 acres (16 ha) will be affected. Table 1 summarizes the estimated
woodland landcover areas atfected for each alignment.

C. Floodplains and Other Drainage Issues’

Fldodplains are shown in blue on Plates 1 through 23. This information was taken from the
Federal Emergency Management Agency (FEMA) flood insurance rate maps covering
Cherckee County and the City of Pittsburg. Areas in Crawford County, outside incorporated
city limits, were taken from the Faderal Insurance Administration flood hazard boundary
maps. These areas are designated as Zone A, indicating that no base flood elevations have
been determined. Within the City of Pittsburg, Zones AE (base flood elevation has been set)
and X (areas of 500-year flood or areas of 100-year floocd with a depth less than 1 foot or
drainage areas less than 1 square mile) are shown. FEMA floodplain maps for the City of
Frontenac are not available. The floodplain area within Frontenac shown on Plate 5 was
estimated from contours on the USGS Pinsburnguadrang!e Map.

The Middle Altemnative is involved with existing floodplains at 20 locations for a total length of
about 3.6 miles (5.8 km). The East Altenative is involved with existing floodplains at 17
locations for a total length of about 2.8 miles (4.5 km). The West Alternative is involved with
existing floodplains at 15 locations for a total length of 1.7 miles (2.8 kmi). Each location on
the selected alignment will have to be investigated individually during the design to determine
adequate structure sizes that will not adversely affect the water surface elevation.
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With the Middle Alternative, a channel change will be necessaty for the overflow channel to
Cow Creek just south of Centennial Drive. With the new interchange proposed at that
location, Bridge 062 will be repiaced. The new bridge will cross both the new sideroad and
the relocated channel. Short channel changes could also be required on First Cow Creek
near Fourth Street, Tweifth Street, and in the properties east of Wilderness Park.

With the East Alternative, a channel change is required along East Cow Creek at Fourth
Street. This is needed in order to construct the interchange at this location.

D. Cultural and Historic Preservation

There are no properties within the alignment corridors that have been listed on the national
or state registers of historic places. Through a preliminary field investigation, the Kansas
State Historical Society has identified 12 properties of historical significance within the study
area and have recommended Phase Il studies (inventory forms) be undertaken should a
project be programmed. The results of the Phase Il study will determine the significance of
the propenties and what remedial action, if any, is necessary.

The East Alterhative has five properties identified. E1 is a large barn on the east side of US-
69, one half mile (800 m) north of K-103. It is within the proposed right-of-way of the East
Alternative. E28 is a two story house on 250" Road just north of Fourth Street. Some right-
of-way would be required from this property but the structure itself is clear of the proposed
alignment. E21 is a barn and silo on the west side of Rouse Streset about 650 feet (200 m)
north of Country Club Road. E41 is brick building located one mile (1.6 km) east of existing
US-69 on K-47 extended. E54 is a large barn on the east side of US-69 about 1.5 miles (2.4
km) north of Mulberry Road. These three properties are clear of the proposed right-of-way.

The West Alternative has tour properties identified. W59 is a house located on the North side
of RS-177 about 1.5 miles (2.4 km) west of US-69. This property is directly impacted by the
Wast Alternative, The proposed alignment could be moved east to miss the structures if
necessary, but it is likely that some of the property would still be required. W8 is a church on
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the west side of Lone Star Road in Chicopee. W43 is a barn on the east side of Lone Star
Road about 1300 feet (400 m) south of Atkinson Road. W52 is a house on the west side of
Lone Star Road about 1300 feet {400 m) south of K-47. These three properties are clear of
the proposed right-of-way.

The Middie Alternative has three properties identified. M51 is the museum of the Crawford
County Historical Society and is located along the frontage road just west of US-69 between
20™ Street and Atkinson Road. It has several buildings of local interest that have been
relocated to the museum grounds. This properly and its accessibility will not be significantly
affected by the proposed highway improvements. M52 is a two story house with two out
buildings located on Warren Street, three blocks north of Fourth Street. This site is directly
impacted by the Middle Alternative. An alignment further to the west that avoids this site
could be considered, but wouid require relocation of First Cow Creek. M86 is a large stone
veneer house on the west side of US-69 about 1700 feet (520 m) south of McKay Street. The
proposed alignment crossas this property at the rear of the lot about 780 feet (240 m) from
the structure. The structure and existing improvements would not be directly affected, but
acquisition of some of the property for right-of-way would be required.

The Kansas State Historical Society mapped the areas of high and moderate potential for
archeological finds. In addition, they marked the known archeological sites from their records.
The West Alternative presents the least potential impact to cultural resources. It crosses over
4.4 miles (7 km) of moderate potential area and 1.2 miles (2 km) of high potential area near
Second Cow Creek. The Middie Alternative has the potential for more cultural resource
impact. It crosses over 2.5 miles (4 km) of moderate potential area and 4.4 miles (7 km) of
high potential area. Recent disturbance would be a factor aleng this route, but it is clearly
associated with high archeological potential. The East Alternative would likely have the
greatest impact upon cultural resources. It crosses over 1.9 miles (3 km) of moderate
potential area and 6.2 miles {10 km) of high potential area through the East Cow Creek
valley. Numerous archeological sites are likely 10 be discovered if survey is undertaken. The
potential archeological impact for each alternative is summarized in Table 1.
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E. Scenic By-Way

US-69 has been declared by the state of Kansas as a scenic by-way, primarily for historical
reasons. No special concemns need to be met in order to preserve this status. The
improvements to the highway should, in fact, enhance the scenic quality of the route.

F. Hazardqus Material Sites

A number of potential hazardous material sites were also identified. These are labeled H1
through H14 on the base maps. Most are along the existing highway and are clear of the
proposed right-of-way for the three alternatives. Within the proposed right-of-way for the
Middle Alternative are H-5 and H-6 which are active gas stations along Fourth Street. H-3 is
an active gas station at the southeast corner of US-400 and US-69. It is in the proposed
right-of-way of the East Alternative but is clear of the proposed right-of-way for the Middle
Alternative. H-4 is the KDOT District :4. Area 4 Shop and Office. it is near the diamond
interchange on the West Alternative at K-126, but should be clear of the proposed right-of-
way needed for the ramps.

G. Threatened and Endangered Species

The state lists 33 threatened and endangered species for Cherokee County and 15 for
Crawford County. Of these, the project has the potential of affecting 8 species, 3 of which are
federally listed. The federally listed species are: the Baid Eagle, the Gray Myotis, and Mead's
Milkweed. The\ state listed species are: the Broadhead Skink, the Central Newt, the Eastern
Spotted Skunk, the Green Frog, and the Northern Spring Peeper. ‘

State ctitical habitat hascbeen designated for 3 of these species in Crawford and Cherckee
Counties, all of which may be affected by the project. These species are: the Northem Spring
Peeper, the Broadhead Skink, and the Gray Myotis.

» The peeper requires small ponds or pools having abundant emergent aquatic
vagetation and focated within or very near woodlands.
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» The skink prefers mature cak woodlands having dead and decaying timber and
snags. it depends upon iree cavities for nesting.

o The gray myotis (baf) is dependent on storm sewers in the Pittsburg area for
nesting/roosting habitat. Large pipes in the storm sewer system apparently mimic
caves. It is almost totally cave dwelling but utilizes wooded stream corridors where
it feeds on flying insects. They forage along the four main branches of Cow Creek
(Cow Creek, First Cow Creek, Second Cow Creek, and East Cow Creek). They
also utilize strip pits with mature timber as foraging areas.

The primary habitats of concern are the storm sewer system, riparian woodlands, and water.
impact to any of these habitats would likely require mitigation procedures 1o restore the
affected habitat of the listed species. The federally listed species would require a section 7
consultation for mitigation considerations. The state listed species would require an action
permit from The Kansas Department of Wildlife and Parks.

The potential impact to woodland landcover was discussed above in Section B, “Wetlands
and Woodlands”. Based on previous experience, mitigation for the bald eagle would require
replacement of large trees within 100 feet (30 m) of permanent water bodigs that do not
freeze over, at a 3:1 ratio. Mitigation for the gray myotis may consist of replacement of
affected habitat and restriction of work during specific months, including impacts to the storm
sewer system. A probable procedure would be to replace trees along streams and develop
ponds lined with trees.

Mitigation for Mead’s Milkweed is problematic since botanists do not know how to recreate
the conditions that Mead’s Milkweed is found in. Preservation may be the only option if an
occurrence is discovered. However, the last known oc¢currence of the milkweed in Cherokee
or Crawf?rd County was destroyed over 40 years ago.

Mitigation for the Broadhead Skink would require assessment of habitat units lost by the
project, not an acreage replacement ratio. In general, the project sponsor would need less
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acres of agricultural land planted with native species, than existing woodland acreage lost.
Mitigation for the Eastern Spotted Skunk would consist of shrub plantings and construction of
brush piles. Mitigation for the Central Newt would consist of wetland creation. Mitigation for
ihe Green Frog would consist of recreating lost aquatic habitat. Mitigation for the Northemn
Spring Peeper would consist of recreating woodland marshes and wet areas. If mitigation for
the Central Newt, Green Frog, Northem Spring Peeper, and/or wetlands is required, it may
be possible to compensate for all losses in a single site. Right-of-way costs have been
estimated assuming acquisition of 200 acres (80 ha) of land for these purposes.

H. Cemeteries

Seven cemeteries have been identified in the study area. Dietz Cemetery, one half mile (0.8
km) north of Fourth Street, is close to the West Alternative but has been avoided. Bird
Cemaetery is located just west of existing US-69, one mile (1.6 km) south of the county line.
The Middle Alternative has been laid out to avoid impact to this cemetery by squeezing
between the cemetery and the Brush Creek drainage. There are two cemeteries along
Broadway south of Pittsburg. One is located at Monmouth Road and the other is located at
Centennial Drive. Both of these are clear of the proposed alternatives. Three cemeteries are
adjacent to existing US-69 between Pittsburg and Arma. Lone Star Cemetery is east of US:
69, 0.8 km north of State Park Hoad, Garden of Memories Cemetery is west of US-69, one
haif mile (0.8 km) south of K-47 and the Washington Township Cemetery is south of K-47,
600 feet (0.2 km) west of US-69. All three study alignments have avoided these three
cemeteries.

{. Recreational Areas
Three public recreational areas are located along the proposed Middle Aitemative.

Just south of Cow Creek on the west side of US-69 is Robb Prairie, an outdoor education
center and research reserve owned and managed by Pitisburg State University. While the
mainiine alignment is clear, a proposed access road connecting Centennial Drive wiih
Country Club Road will encroach this property.
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Lincoln Park is located on the east side of US-69 between Ninth and Twentieth Streets. The
Middie Alignment as shown would require acquisition of two small pieces at the southwest
and nornthwest corners of the park. The piece at the southwest comer is adjacent 1o a
baseball field. This is needed for the Fourth Street realignment. The piece at the northwest
corner crosses the comer of Four Oaks Golf Course. This is needed to minimize impact o
the frontage road along the west side of the highway. Along this road are developed
properties including the museum of the Crawford County Historical Society. The Kansas
State Historical Society has recommended that any development of the Middle Alternative
assure the integrity of this facility as well as visitor accessibility. The acquisition of both of
these pieces should not have a significant impact on the park.

Wilderness Park is a new park, dedicated in 2000, that is being developed by the City of
Pittsburg as funds become available. The park supports hiking, biking, and fishing and is
located along First Cow Creek between Atkinson Road and McKay Street. The Middle
Alternative is located in the properties adjacent to the park along its eastem border. The
alignment as shown clips the northeastern corner of the park. A revised alignment, shifted to
the east, would be able to avoid encroachment on the park but would increase impact to the
properties in Northwood Addition.

Acquisition of a portion of Robb Prairie, Lincoln Park, or Wilderness Park will invoive an

evaluation of Section 4(f) applicability and appropriate action to obtain the required
clearances.

At the north junction of US-160 with US-69, is Crawford County State Park No. 1, an
abandoned strip mine that has been converted to a state park. The East Alternative has been
aligned to pass just northeast of this property. The Middle Alternative is located about 1600
faet) 500 m west of this property. Neither alternative will have significant impact on this park.
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J. Wastewater Treatment Facilities

The Pittsburg wastewater treatment facilities are located on the southwest side of US-69 just
northwest of the Southeast Kansas Railroad. The Middle Alternative has been designed to
limit impact to the treatment plaht and avoid any structure or piping relocations. Access to the
treatment facilities is via Olive Avenue which is directly northwest of and parallel with the
railroad. To maintain access to these facilities, additional spans on the northwest end of the
railroad bridges to overpass Olive Avenue are proposed.

The Frontenac sewage lagoons are located on McKay Street, about one haif mile (1 km)
west of US-69. The proposed Middle Alternative will not affect these. However, a lift station

and an abandoned sewage disposal facility are directly in the proposed alignment and would
require removal or relocation. "

The Arma sewage lagoons are adjacent to the existing Arma bypass just south of RS-177.
Through this segment, the existing roadway would become the southbound lanes and no
impact to the lagoons is expected. Access to the site from the highway would be ciosed.
Alternate access would have to be provided presumably from the north via South Industrial
Drive and through Lot 15 of Arma Industrial Park which the city already owns.

K. Community Impact Assessment

An initial assessment of community impacts was done to begin the process of determining
the potential for disproportionately high and adverse effects from the proposed facility on
specific populations within the community. The community impact assessment is an iterative
process involving data collection, analysis, identification of solutions, public involvement, and
written documentation. This assessment is preiiminary and does not include all essential
components of a complete assessment. Advancement of the project would need to include
public involvement and more comprehensive data collection, analysis, conclusions and
documentation. The initial evaluation indicates that disproportionately high impacts wili not be
inflicted upon an identifiable segment of the Crawford County population by any of the
alternatives investigated.
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L. Other Environmental Concerns

This Advance Preliminary Engineering Study did not include or completely consider some
environmental issues because of its preliminary nature. As the project progresses toward the
design phase, other issues will need to be addressed or more fully evaluated. These issues
may include but are not limitad to the following: public land evaluation, environmental justice,
water quality/water resources, prime and important farmland, upland vegetation and habitat,
air quality, and noise quality. Further evaluation is needed to determine the significance of
the environmental impacts and the action necessary to obtain project clearances.

V. OTHER CONSTRAINTS
A. Utilities

Utility locations were determined from record information obtained from the various utility
companies. The Kansas One Call system was used to make the initial contact. Service
utilities including. water, sewer, telephone, cable, gas service, and power distribution are
located along the existing rights of way throughout the corridor.

A fiber optic line owned by Cox Communications is located within public right-of-way of US-
400, US-69, Atkinson Road, and Free King Highway, from US-400 to north of 610" Street.
This line wifl need to be relocated from US-400 to Atkinson Road with the Middie Alternative.
This will involve a major expense, but since this is on public right-of-way, relocation costs
should be borne by the utility company. KDOT should coordinate with the utility company to
help minimize the costs.

Two Williams Pipeline Company gas pipelines cross US-69 within the study area. There is a
12" fine that crosses US-69 just north of K-103 and there is an 8’ line that crosses US-69 just
south of K-47 near Franklin. These lines will probably need to be rebuilt at the proposed
highway crossing to provide the required encasements and cover depths.
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Three large overhead transmission lines are within the study area. There is a 345 kv line
located about 2200 feet (670 m) south of and paraliel with the county line. There is a 161 kv
line that runs along the south right-of-way line of Country Club Road. And there is another
161 kv line that crosses US-69 about 650 feet (200 m) south of K-47 near Franklin. These
three lines cross all three alignment alternatives and will have to be adjusted for vertical
clearances and position. There is a 69 kv line in the right-of-way of State Park Road which
crosses the West and the Middle Alternatives. There are 69 kv lines in the right-of-way of
both Atkinson and Quincy Roads which cross the East Alternative. There are numerous
crossings of smaller distribution lines throughout the corridor.

B. Detour Availability

The East and West Alternatives do not require any highway detour routes. For the Middle
Alternative, a detour would be required depending upon the roadway section being
constructed. K-7, approximately 7 miles (11 km) west of US-69, can serve as a detour and be
accessed from either K-103, US-400, K-126, or K-47. Local or county roads can be used as
detours for shorter length closures or to maintain US-160 route continuity if US-69 is closed
at its junction with US-160 to the east. If local or county roads are used as detours, some
ret)abilitation costs will have 1o be budgeted for overlays of the detour routes.

C. Jutisdictional Boundaries

The barrier caused by this access controlled facility was compared to jurisdictional
boundaries including rura) water districts, sewer districts, and city limits. No significant
operational issues were identified with any of the three alternatives.

School district boundaries were also considered. The boundaries along east/west lines will
not be impacted by the barrier created by the access controled highway. The East
Alternative will have no effect on school district boundaries. The West and Middle
Alternatives may require consideration of minor adjustment of the boundary lines. Between
Country Club Road and Quincy Avenue, the border between USD 247 and USD 250 crosses
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existing US-69 several times. While USD 247 is generally west of the highway, a few
properties are currently east of the highway. The converse is true for USD 250. Only a few
properties are affected, and any hardship might be solved by adjusting the boundaries. Since
the Pitisburg bypass is aiready partially access controlled, additional hardships are not
expected from the change to compiet_e access conirol with grade separations as
recommended. |

D. Segmentability

Funding for the construction of the entire 20 mile (30 km) improvement for US-69 will require
a substantial investment from the KDOT and may not be feasible under a single program.
Consequently, an ideal alignment is one which can be constructed in segments that
addresses the more urgently needed improvements in the corridor first and allows use of the
improvement immediately upon completion. As additional funding becomes available,
additional segments can be completed. -

Four segments of the Preferred Corridor were identified for possible separate projects. These
inctude:

1) K-103 to US-400

2) US-400 to K-126

3) K-126to US-160

4) US-160 to the Mulberry/Croweburg Road

Additionally, a project to improve US-160 from the new US-89 alignment to the existing
intersection of US-160 and US-69 will be required.
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VI PROJECT COSTS

A.  Construction Cost

Grading costs were computed by detennining an average cost per km from several recently
compieted KDOT highway projects in Crawford, Bourbon, Reno, Sedgwick, Butler, and
Sumner Counties. Using the basic unit cost per kilometer for a four-lane expressway saction,
additions were made for interchanges, overpasses, railroad crossings, and frontage roads
and other side roads. Pavement removal was figured as rock excavation where appropriate.
Drainage costs are included in the grading costs.

A similar method was used to estimate surfacing costs. A rigid pavement was assumed for
computing surfacing costs. Due to grade changes required for overpass construction, the
ability to use portions of the existing pavement with the new roadway was very limited so
reconstruction with all new pavement was assumed for the entire length. The estimate was
supplemented with additional paving costs for each interchange and side road. Costs for
signing and marking, traffic control, and detour surfacing were included where applicable.

Bridge costs were estimated by unit cost per square meter of bridge deck area for an
appropriate type of bridge. While roadway width was set by roadway geometrics, the length
was estimated from the type of facility being crossed, and adjusted for the skew, curvature,
and required verticai clearance. Concrete slab bridges were figured at $700 per square meter
including contingencies. Steel and other bridges were figured at $1000. Lump sum estimates
were made for reinforced concrete boxes based on the number of stream crossings.

Based on the method described above, the Middle Alternative has the lowest construction
cost at $105.9 million, the West Alternative is $110.0 million and the East Alternative is the
highest at $116.3 million. These vaiues reflect the differing project lengths of 18.2 miles (29.3
km), 19.8 miles (31.8 km), and 20.6 miles (33.1 km) respectively. These costs do not include
the several additional project costs that vary significantly for each alternative.
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With the addition of a modified west alignment the costs were estimated for comparison
between the Original West Alternative and the Modified West Alignment. Table 1A illustrates
these comparative costs in 2006 doilars.

B. Other Costs

The construction costs represent only about 75% of the total project cost. There are a
number of other items that need to be included. These items are listed below.

Right-of-Way

The number of residential and business relocations and total area of new right-of-way for
each alternative was determined based on a minimum right-of-way width of 400 feet (120 m).
This was increased at overpasses and interchanges. Typical unit prices for rural and urban
land were determined from comparison of land values in the area. Relocation costs were
determined from estimated property valuations adjusted for replacement and moving costs.
The estimated right-of-way cost for the Middle Alternative is the highest at $13.3 million. This
is due to the large number of properties involved with the realignment at Fourth Street. The
West Alternative is estimated at $4.1 million and the East Alternative is estimated at $2.9
million assuming existing conditions. Efforts should be made to preserve the proposed
corridor as soon as possible so that future development will not jeopardize the project. Right-
of-way costs will increase with time, It is anticipated that the costs for the East Alternative will
increasa faster than the West Alternative because the rate of development is higher on the
east side of Pittsburg.

Mine Mitigation
The mine mitigation costs were estimated by the KDOT regional geologist. The East
Alternative is the lowest at $5.8 million. The Middle Alternative is higher at $7.5 million. The
West Alternative is the highest at a cost in excess of $15 million.
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Environmental Mitigation

The environmental mitigation costs are based on the acquisition of 200 acres (80 ha) of
agricultural fand for recreation of wetlands and woodland habitat. The estimated costs
include costs for construction of ponds and planting of trees and grass. All altemates have
the same estimated cost of $400,000.

. Utility Relocations _
The cost of relocation of utilittes was estimated based on consultation with the KDOT

Coordinating Section and the various utility companies. Adjustment of the KGE transmission
lines generally involves construction of two new structures at each of the proposed highway
crossings. Costs for relocation of the two Williams Pipelines involve reconstruction of the
axisting pipeline within the proposed right-of-way to provide the required encasements and
cover depths. The relocation cost of the fiber optic line along the Middle Alternative will be
significant but is the responsibility of the utility company since it is in public right-of-way.
There are numerous other utility crossings within public rights-of-way. Adjustment and/or
relocation costs for these utilities should be the responsibility of the utility owner. The total
costs for utility adjustments is estimated at $800,000 for each of the three alternatives.

- Construction Engineering and Preliminary Engineering
The estimated costs for Construction Engineering and Preliminary Engineering are based on
7.5% and 7.0% of the construction costs respectively.

Total Project Costs
The subtotal of the additional project costs vary significantly mainly due to the differences in

right-of-way impacts and mine mitigation. The East Alternative is lowest in both categories
and although it has the highest construction cost, it has the lowest total project cost. The
West Alternative has slightly higher right-of-way costs but the highest mine mitigation costs
which then make it the highest total project cost. The Middie Alternative has the lowest
construction costs, but because of the high right-of-way cost, it is higher than the East
Alternative in total project costs. However, the differences in the total costs of the three
alternatives are not enough to make a selection decision based on cost alone. The difference
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between the highest and the lowest is only about 2%. For the level of detail developed in this
study, this difference is insignificant.
C. Permits

Section 404 permits are required from the U.S. Army Corps of Engineers (COE) on all
projects which involve waters of the United States. Waters of the United States are any
waters with an ordinary high water mark or are isolated wetlands. As a guide, the COE uses
streams, including intermittent, shown in blue on the USGS topographic maps. There are
three types of Section 404 permits: 1) nationwide, 2) general, and 3} individual. Because a
Federal threatened species (Bald Eagle) and a Federal endangered species (Gray Bat) are
involved, it is possible that individual permits will be required. There are about 20 sites per
alternative that could involve a 404 permit.

A Division of Water Resources (DWR) permit is required for all stream obstructions and fill
placed in floodplains. Administrative policy of the DWR establishes minimum equivalent
drainage areas based on climatological comparisons across the state. For eastern Kansas,
including Crawford and Cherokee Counties, permits are required for drainage areas that
exceed 160 acres (65 ha).

if an individual Section 404 or DWR permit is required, water certification is required; that is,
the Kansas Department of Health and Environment (KDHE) must bg satisfied that the project
will not degrade the quality of water that may be encountered on the project. However, the
information required for either the Section 404 or DWR permit will suffice for this certification.
KDHE has issued blanket water quality certification for nationwide and general 404 permits.
Section 402 of the Clean Water Act established the National Pollutant Discharge Elimination
System (NPDES) to regulate discharges from point sources. This has been defined to
include discharges from construction activities. To meet these requirements, KDOT has
developed a standard storm water pollution prevention plan that is documented in the KDOT
Temporary Evosion Control Manual. This plan has been approved by the KDHE and would
be implemented in the design and construction of this project. An NPDES permit would also
be required.
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An action permit from the KDWP is required as discussed in Section IV-G. Other permits
may be required as determined by further evaluation.

Vil. PARTNERS

Besides the KDOT, other agencies, organizations, and individuals have an interest in the
reconstruction of this roadway. Their input should continue to be sought in the decision
making process. As this project is within both Cherokee and Crawford Counties, both county
governments should be involved in the planning and development of this project. The project
affects several communities including the cities of Arma, Frontenac, and Pittsburg and three
unincorporated areas of Franklin, Capaldo, and Chicopee. The interests of each community
relative to the function of US-69, and this project in particular, may not be the same.
Communication must be continued to seek understanding of each others concerns and
cooperation in achieving the optimum outcome. It is hoped that these communities will take
an active role in the partnership to see that the project continues to move forward from the
planning stage towards a functional improvement.

Approximately 20 utility owners have been identified as being affected by this project.
Coordination with these companies should begin early to minimize relocation costs and
identify potential conflicts. Other agencies include sewer districts and school districts. In
addition, many citizens including land owners, local leaders, elected officials, and others
have shown an interest in this project. Their input should be further sought and considered.
As the project brogresses, additional public involvement meetings should be scheduled to
help facilitate this dialogue. | '

Viil. CORRIDOR PRESERVATION STRATEGIES

KDOT has identified the West Alternative as the preferred option for the long range
improvement plan for this corridor. Qbviously, construction cannot begin until funding for the
project is determined and it may be several years before funds can be budgeted for
construction of the first segment. Until the right-of-way needed for the project is secured,
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future development could jeopardize the project, or significantly increase the acquisition
costs. Assuming that this proposed improvement will eventually be constructed, a corridor
preservation strategy is needed that provides reasonable protection from project threatening
actions and minimizes the costs and inconvenience to the public and the KDOT.

Three levels of corridor preservation actions are defined as follows:

Level One Involvement would delay acquisition until the project is programmed and
fully funded. New development or redevelopment within the corridor would be
controlled through cooperation with {ocal authorities via platting and zoning reguilations
and selected issuance of building permits. This approach carries the greatest risk of
having a high future right-of-way impact to the project, but requires very little time and
expense up front to begin implementation. This may be adequate for areas of low
potential for development.'

Level Two [nvolvement would have the KDOT work proactively with local authorities
and property owners to cooperate and seek mutual agreement on land use
improvements that ensure KDOT use in the future while continuing to benefit the land
owner. This approach could consist of acquisition of properties that become available
on‘the open market or the purchase of options to buy in the future in exchange for
deferral of an improvement action. This carries the risk of Level One Involvement that
some properties that are needed could be overlooked and not preserved for right-of-
way purposes. In the event that the preliminary alignment would be revised during final

design, there is also a risk that some properties that were purchased would no longer
be needed.

Level Three Involvement would consist of final design (to right-of-way plan stage)
complete with all environmental clearances, and the systematic acquisition of project
right-of-way as necessary or as mandated to preclude development. This approach
has the least risk that future development will jeopardize the project, but requires the
greatest expenditure of funds initially. This also carries additional risk that the
environmental clearances will lapse and will need to be updated prior to construction.
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The recommended “Modified Preferred Corridor” (Modified West Alternative} has segments
that have differing levels of potential for development. Accordingly, a combination of levels
of involvement may be a cost effective method to preserve the corridor. There is risk
associated with early acquisitions, purchase of options, and other measures that might be
taken without project Design Approval. Should the improvement of US-69 to freeway
standards within this corridor be considered a desirable component of the Kansas Highway
System, Level Three Involvement would be the most directed least risk approach. Given the
significant time required to develop plans for 20 miles (32 km) of highway, Level One
Involvement should be implemented immediately to minimize cost and begin to establish and .
protect the corridor.

It may be desirable from a funding perspective to initiate Level Three Involvement to obtain
environmental clearances and determine exact right-of-way requirements. This will eliminate
the risk of getting too much or not enough right-of-way. With this information and the
cooperation of the local authorities, Level Two Involvement can be implemented with
confidence. The remaining right-of-way could be acquired and segments of the corridor
constructed as funding becomes available.
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Project 69-106 K-7200-01

TABLE 1 - Comparison of Alternatives

Criteria West Alternative Middle Alternative East Alternative
Alignment Length 19.7 mi. {31.8 km) 18.2 mi. (26.3 km) 24,6 mi. (33.1 km)
Estimated Construction Costs
Grading $39,600,000 $36,500,000 $41,000,600
Surfacing $46,200,000 $46,800,000 $46,800,000
Bridge $24.200,000 $23,600,000 $28,500,000
Total $110,000,000 $105,800,000 $116,300,000
Additional Project Costs
Mine Miligation $15,000,000 $7,500,000 $5,800,000
Right-of-Way @ $4,100,000 $13,300,000 $2,500,000
Environmental Mitigation $400,000 $400,000 $400,000
Ulility Relocalions $800,000 $800,000 $800,000
Construction Engineering & 7.50% $8,300,000 $3,000,000 $8,800,000
Praliminary Engineering @ 7.00% $7,700,000 $7,500,000 $8,200,000
Total $36,300,000 $37,500,000 $26,900,000
TOTAL PROJECT COST (2000 Dollars) $146,300,000 $143,400,000 $142,200,000
Right-oi-Way Total Tracls 97 265 B0
Relocations (Residential’Commercial) 31/2 10716 1M1 Q
Adjustments or relocations Adjusiments or reiocations Adjusiments or relocations
Ulility Impacts anticipated for numerous anlicipated for numerous anticipated for numerous
utility contlicts utility conflicts utility conflicts
Relatively short, direct route Shortest, most direct route with Longest, least direct route
Service 16 Thry Traffic @ with 1.1 mi. (1,8 km} of adverse 0.6 mi. {0.9 km) adverse travel but with 1.9 mi. {3.1 km) of adverse
travel significantly more local traffic travel
. - 5 Provides added service to some
Traffic Service 1o Community @ f;%ﬁn::na: 2;?;::: wil Tzsrzve s;:vﬂl;;along industrial and growth areas
ng and the city of Fronienac
) . Highest need for temporary Shoo-fly needed at K-126 for
Ce ion Traffic H g Leasctolrr:sc(onve_mencelfrm widenings, shoo-flys and use of local bridge replacement, otherwise
streets during construction little inconvenience expected
|Poteniial for Segmentability Not Feasiole Could easily be divided into sevaral Not Feasible

separale sagments for construction

Mileage Cc

All of exist. US-69 & 1.5 miles of
K-47 could be removed from the
sysilem, hewever 1.5 miles of
US-160 would be added. 21.5 +_
milas of rehab. prior to tumaver.

US-69 trom K-103 to Monmouth
(2.0 mi.) and Atkinson to K-47
{5.0 mi.) could be removed from
the system. 7.0 + miles of rehab.
prior to turnaver.

Al of existing US-69 & 1.5 miles
of US-160 could be removed from
the system, however, 1 mi. of K-47
would be added. 21.5 + miles of
rehab. prior to turnover.

Detours

No Detour Routes Required

Detours required for US-69, US-160
& K-47. K-7 possible for US-69 and
K-47, but US-160 would likely be
detoured on local toads and streets.

No Detour Roules Reguired

Overall Safety

Al design elemenis meet
current AASHTO standards
for 75 mph {120 km/h) design speed

All design elements meet
current AASHTO standards
for 75 mph (120 kmv/h) design speed

All design elements meet
current AASHTO standards
for 756 mph (120 km/h) design speed

About 52 mi. (8.4 km) of mitigation

About 2.8 mi. {4.5 km) of mitigation

About 1.7 mi. (2.8 km) of mitigation

Underground Mine Potential © may be required between may be required between may be required between
Monmouth and 20th Streets Quinicy St. and Atkinson St. 20th St. and McKay St.
Strip Mine Involvement O 1.3 mi. 2.1 km) 0.4 mi. (0.7 km) 2.1 mi, (3.4 km)
Environmental Impacts
Wetlands M | invoh t Expecied Minimal lnvol Expected Minimal Invol t Expected
Floodplain lnvolvement © 1.7 mi. (2.8 km} 3.6 mi. (5.8 km) 2.8 mi. {4.5 km)
T d and End d Species 3 Federal, 5 State 3 Federal, 5 State 3 Federal, 5 Stale
Desi d Critical Habitat
Northem Spring Pesper O 0 0 2.0 mi. (3.2 km)
Gray Myotis @ 12.4 mi. (20 kmy} 12.4 mi. (20 km} 13.7 mi. (22 km)
Bre d Skink @ 1.7 mi. {2.8 km) 1.7 mi. (2.4 km) 3.5 mi. {6.6 km)
Woodiand Landcover 131 acres (53 ha) 171 acres (63 ha) 200 acres (81 ha}

Archealogical Potential

High Potential Area @ 1.2 mi. (2 km} 4.3 mi. {7 km) 6.2 mi. {10 km}
Moderate Potential Area © 4.3 mi. (7 km) 2.5 mi. (4 km) 1.9 mi. (3 km)
4(f) Land Potential H%ﬁmﬂ“ﬁ“ﬁ:‘;ﬁ:““
Potentia! | us Material Sites none in RAW, H-4 is very close H-5 and H-6 H-3
Cultural/Historic Resources
Direct impact ws9 M52 El
Property Only Impact Ma6 E28

O Distance along proposed alignment.

@  Projections indicate about ¥ of the corridor traffic is Yocal.

Q@  Right-of-Way costs for East Altemative could increase due 10 continuing deveiopment.
@ Adverse travel based on straight line distance from begin to end of East and West Alternatives of 18.6 mi. (30 km)
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Project 69-106 K-7290-02

TABLE 1A - Comparison of Alternatives

Criteria Original West Alternative Maodified West Alternative

Alignment Length 21.3 mi. (34.3 km) 20.3 mi. (32.7 km)
Estimated Construction Costs

Grading $47,754,000 $45,864,000

Surfacing $67,824,000 $65,334,000

Bridge $41,400,000 $40,537,600

Total $156,978,000 $151,735,500
Additional Project Costs

Mine Mitigation $15,000,000 $14,000,000

Right-of-Way $4,100,000 $4,800,000

Environmental Mitigation $500,000 $400,000

Utility Relocations $800,000 $800,000

Construction Engineering @ 7.50% $11,800,000 $11,400,000

Preliminary Engineering @ 7.00% $11,000,000 $10,700,000

Tolal $43,200,000 $42,100,000
TOTAL PROJECT COST (2006 Dollars) $200,178,000 $193,835,500
Right-of-Way Total Tracts 97 105
Relocations (Residential/Commercial) 31/2 35/2

Adjustrments or relocations Adjustments or relocations
Utility Impacts anticipated for numerous anticipated for numerous
utility conflicts utility conflicts
. Route close to A/P and Industrial
Traific Service to Community Route closDC;\tloelNI:‘-naer;l Industrial Development. Interchange at US-
op ’ 400 closer to Pittsburg.

Potential for Segmentability Possible Possible

System Mileage Considerations

Al of exist. US-69,1.7 miles of
K-47 & 1.2 miles of US-400 could
be removed from the sysiem,
however 1.7 miles of
US-160 would be added. 22.7 +
miles of rehab. prior to turnover.

Ali of exist. US-69,1.7 miles of
K-47 & 0.2 miles of US-400 could
be removed from the system,
however 1.7 miles of
US-160'would be added. 21.5 +
miles of rehab. prior o turnover.

Underground Mine Potential ©

may be required between
510 Ave. and 560 Ave.

Detours No Detour Routes Required No Detour Routes Required
All design elements meet All design elements meet

Overall Safety current AASHTO standards current AASHTO standards
for 70 MPH km/ design speed for 70 MPH design speed

About 5.2 Miles of mitigation About 4.9 Miles of mitigation

may be required between
510 Ave. and 560 Ave.

Strip Mine Involvement @

1.3 mi. (2.1 km)

0.6 mi. (1.0 km)

Environmental impacts

Wetlands

Minimal Involvement Expected

Minimal involvement Expected

Fioodplain Involvement O

1.7 mi, (2.8 km)

1.2 mi. (1.9 km)

Threatened and Endangered Species

3 Federal, 5 State

3 Federal, 5 State

Potential Hazardous Material Sites

none in R/W, H-4 is very close

none in R'W, H-4 is very close

CulturalHistoric Resources

Direct Impact

W59

w59

@  Distance along proposed alignment.




Curve No.
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Curve No.
12
13
14
15
16
17

Sta
32461
61+26
132400
186+01
227+51
293+78
307+74
317+36
346+53
419+34
425+57

Sta
322+51
352+63
382468
409+01
456489
478+10

Table 2 Evaluation of Geometrics of Existing Alignment

Existing Pittsburg Bypass

B (ft) R (m) St
3820 1164 0.04
3820 1164 0.04
5730 1748 0.04
2022 616 0.04
3820 1164 0.04
1763 537 0.07
1910 582 0.05
1910 582 0.07

38197 11643 NC
538 164 0.08
60 18 none

Existing Arma Bypass

R (1) R {m) SE
1146 349 0.05
1910 582 0.05
8594 2619 0.02
7640 2329 0.02
1637 499 0.05
1042 318 0.05

V (mph)

55
55
70
40
55
55
45
60
70
40

V (mph)

55
55
45
35

V (km/hr)
90

100
120

V (km/hr)
50
70
100
20
70
50

Hemarks

just North of Country Club Road
at Centennial Drive

just South of K-126
just North of K-126

at Airport Road
left turn at intersection

Remarks
just North of K-57

at North end tie-in



Table 3 - US-69 Existing Vertical Alignment Evaluation

Curve No. VP! Sta G1 G2 Length Length K - Value Meets Criteria
(Ft) (%) (%) (F1) (m) Crest Sag Minimum Desirable
1 20+50 0.74% -1.18% 500 152.400 79.38 no no
2 . 31+00 -1.18% 0.57% 500 152.400 87.09
3 45+00 0.57% 0.50% 400 121.920 1741.71
4 61450 0.50% -0.65% 600 182,880  159.03
5 77+50 -0.65% -0.25% 500 152.400 381.00
6 92+50 -0.25% 0.31% 400 121.920 2032.00
7 106+50 -0.31% -0.46% 500 152,400 1016.00
8 117437 -0.46% -0.02% 300 91,440 207.82
9 126+58 -0.02% 0.34% 300 91.440 254.00
10 136+50 0.34% -0.56% 500 152,400  169.33
11 144475 -0.56% 0.00% 450 137.160 244,93
12 154475 0.00% 0.22% 400 121.920 ~ 554.18
13 172+00 0.22% -0.22% 400 121.920 277.09
14 174450 -0.22% 0.28% 100 30.480 60.96
15 176+50 0.28% -0.055% 100 30.480 90.99 no
16 195+00 -0.055%  -0.595% 400 121.920  225.78
17 200+75 -0.595%  0.85% 500 152.400 105.47
18 216+75 0.85% -0.74% 700 213.360 134.19
19 228+50 -0.74% 0.10% 450 137.160 163.29
20 250+00 0.10% 0.37% 400 121.920 451.56
21 261450 0.37% 0.00% 400 121.920  329.51
22 303400 0.00% 0.50% 100 30.480 60.96
23 305400 0.50% 0.33% 100 30.480 179.29
24 310450 0.33% 0.00% 100 30.480 92.36 no
25 312450 0.00% 0.43% 100 30.480 70.88
26 323+75 0.43% -0.48% 450 137.160  150.73
27 333+75 -0.48% 0.10% 450 137.160 236.48
28 355+00 0.10% 2.10% 600 182.880 91.44
29 368+75 2.10% -0.22% 800 243.840 105.10
30 387490 -0.22% 0.00% 400 121,920 554.18
31 422400 0.00% 0.66% 200 60.960 92.36



Table 3 - US-69 Existing Vertical Alignment Evaluation

Curve No. VPiSta G1 G2 Length Length K - Value Meets Criteria
(Ft) (%) (%) (Ft) {m) Crest Sag Minimum  Desirable
32 104488 1.20% -1.93% 220 67.060 21.42 no no
33 108+40 -1.93% 0.00% 300 91.440 47.38 no
34 122470 0.00% -0.65% 400 121.920  187.57
35 131470 -0.65% 0.00% 400 121.920 187.57
36 135+70 0.00% 0.70% 400 121.920 17417
37 145+70 0.70% 0.00% 400 121.920 17417
38 159+00 0.00% -0.20% 400 121.920 609.60
39 163+00 -0.20% 0.00% 400 121.920 609.60
40 179+50 0.00% 0.50% 400 121.920 243.84
41 188+00 0.50% 0.30% 400 121.920  609.60
42 205400 0.30% 0.90% 400 121.920 203.20
43 215400 0.90% 1.25% 400 121.920 348.34
44 226+50 1.25% -0.84% 600 182.880 87.50 no
235+50 -0.84% -0.50% 200 €0.960 179.29
240+00 -0.50% 1.00% 200 60.960 40.64 no no
47 246+30 1.00% -0.98% 300 91.440 46.18 no no
48 258400 -0.90% 0.52% 400 121.920 81.28
49 262+70 0.52% -0.84% 300 91.440 67.24 no no
50 265+20 -0.84% 0.70% 200 60.960 39.58 no no
51 270420 0.70% -0.41% 700 213.360 192.22
52 278400 -0.41% 0.10% 200 60.960 119.53
53 281+00 0.10% -0.12% 200 60.960 277.09
54 286470 -0.12% 0.75% 200 60.960 70.07
55 299+70 0.75% -0.26% 200 60.960 60.36 no no
56 307450 -0.26% 0.78% 300 91.440 87.92
57 320400 0.78% 0.54% 200 60.960 254.00
58 325+50 0.54% 1.00% 300 91.440 198.78
59 329+00 1.00% 0.24% 200 60.960 80.21 no
60 383+50 0.24% -0.18% 600 182.880  435.43
61 403+50 -0.18% 0.50% 600 182.880 268.94
62 439+60 0.50% -0.79% 600 182.880 141.77
63 457+00 -0.79% 0.80% 600 182.880 115.02
64 465425 0.80% 0.00% 300 91,440 114.30
65 472450 0.00% 1.00% 200 60.960 60.96
66 475+00 1.00% 0.18% 300 91.440 111.51
67 479475 0.18% -0.89% 200 60.960 56.97 no no

68 481450 -0.89% 0.20% 150 45.720 41.94 no no
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Table 7.2.1-2

Design Manual

New and Major Reconstruction Desirable Design Criteria for Ryral State

Highways (Class B-E Routes) Other Than Highways Constructed to Interstate

Standards

ADT {Design Year) Under 875 875- 1749 1750 - 3499 3500 - Up
. 120(Desirable);
- 90 100 '
Design Speed - kmvh 110 110 (Min.)
_ . 131mMin.to { 157 m® Min, 180 m® Min. 203 m Min.to 286
Stopping Sight Distance 169m 10205m 10246 m m
Min. Radius Horz, Curve 500 m 500 m 875m 875m Jl
Max. Supm]evaﬁond 6.7% 7.6% 6.1% 7.2%
Side Slope (Ditch Section or . ) . ]
Low Filf) 1:6 1: 6 1: 6 1: 6
. . . 1: 6 through the Clear zone, then 1: 4 to a maximum of 9.0 m high fill, then 1:
Side Slope (Fill Section) 3 for fills higher than 9.0 m
. . 3mx!mFor
Nomnal Ditch Size 24mx1lm 3mxlm 3mxlm Outside Ditch
Maximum Grade 5% % 4% 3% (up grade)
Vertical Clearance (Min.)
Highway Separation
Roads over highway  and
ati hanges 50m4.7m 50m4.7m 50m4.7m 50m4.7m
Highway over local
roads
Vertical Clearance (Min.) :
1.16 7.16 7.16 7.
Railway ion® m m m 16m
Bridge Loading MS-18-44 MS-18-44 MS-18-44 MS-18-44
Min. Right-of-way (or as £
: m 43m 4Im f
Required) - lm . I
. - alorat . _
Access Control AlSpecial | AiSpecial ) Far tialorat Special | Partial or Full

a. In special cases for roads with ADT less than 500 where construction costs would become excessive in
order to obtain the design criteria under Columnn 2, consideration may be given to using a design speed of
80 kmvh and/or a roadway width of 11 m for both road and bridges,

o

Desirable Stopping Sight Distance.

M RO

. At least 914 m passing oppormmity between vertical crests,
. All super-elevation based on a maximum of 8.0%.

. See Volume I1I, Bridge Section.
With depressed median.

. Adequate passing opportunity between vertical crests — {83 m Min. Stopping Sight Distance — 221 m

e

Volume I
-Version 6/1/98
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Design Manual

Table 7.2.1-2 New and Major Reconstruction Besirable Design Criteria for Rural State
Highways (Class B-E Routes} Other Than Highways Constructed to Interstate
Criteria
Column 1 Column 2 Column 3 Column 4 Column 5§ 1
ADT (Design Year) Under 875° 875 - 1749 1750 - 3499 3500 - Up
] 75(Desirable);
I Design Speed -mph® 55 60 70 70 (Min.)
Il Stopping Sight Distance 495 Min, 570" Min. 730" Min. 820" Min.
. 1920’ (Desirable) 2320°(Desirable) 3150°(Desirable) 3620’ (Desirable)
| Horz. Curve Radius 960°(Minimum) | 1200°(Minimum) | 1810°(Minimum) | 2210°(Minimum)
levation® 6.0% (Desirable) 6.0% {Desirable) 6.0% (Desirable) 6.0% {Desirable)
Superelevation 8.0% (Maximum) | 8.0% (Maximum) | 8.0% (Maximum) | 8.0% (Maximum)
See KDOT Design | See KDOT Design | See KDOT Design | See KDOT Design
Shoulder Width Shoulder Widths Shoulder Widths Shoulder Widths Shoulder Widths
Map Map Map Map
Side Slope (Ditch Section 6H:1V 6H:1V 6H:1V 6H:1V
or Low Fill}
. . . 6H:1V through the Clear zone, then 4H:1V to a maximurm of 30" high fill, then 3H:1V
Side Slope (Fill Section) for fills highet than 30
. . ‘o 1 \ - 10" x 3"-6” For
i Normal Ditch Size £x3 10'x 3 10'x3 Outside Ditch
f| Maximum Grade 5% 5% 4% 3% (up grade)
Vertical Clearance {
Desirable) Highway
Separation
Roads gver highway 164" 164" 164" 16'4"
and at interchanges
Highway Qver local 15"4" 15.'4“ 15"4" 15"4"
roads
Vel“llcal Clcaran(fe (Min.) 236" 236" 236" 236"
{| Railway Separation®
Bridge Loadi LFD HS20-44 or LFD HS20-44 or LFD HS20-44 or LFD HS20-44 or
ndge Loacing LRFD HL-93 LRFD HL-93 LRFD HL-93 LRFD HL-93
|| Right-of-way (or as 140° - 2 lanef
. 140 140" 140
Required) 300' - 4 lanef
At Special At Special Partial or at Special .
Access Control Locations Locations Locations Partial or Full

a. In special cases for roads with ADT less than 500 where construction costs would become excessive in order
to obtain the design criteria under Column 2, consideration may be given to using a design speed of 50 mph
and/or a roadway width of 36' for both road and bridges.
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