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1.0 INTRODUCTION

Chagrin Valley Engineering (CVE) has been retained by the Ohio Department of Transportation
(ODOT) District 8 office to provide a Feasibility Study for the pavement replacement and vertical
clearance improvements underneath two (2) bridges located in Butler County, Ohio. The locations
are US 27 under CSX Railroad (SFN 0900729) in Hanover Township and SR 4 under CSX
Railroad (SFN 0900451) in Madison Township. These locations are here forth identified as the
following: BUT-27-10.38 and BUT-4-23.90.

The vertical clearance improvement alternatives for BUT-4-23.90 to be analyzed include: existing
vertical clearance (13.8), 14.0°, 14.5” and 15.0°.

The vertical clearance improvement alternatives for BUT-27-10.38 to be analyzed include:
existing vertical clearance (14.0”) and 14.5’.

The BUT-4-23.90 full depth pavement reconstruction project limits are from south of the SR 4 /
Catalina Court (TR 80209) intersection for all options to north of the Madison Township Fire
Station property at 6415 Germantown Road, for the 13.8 alternative and 14.0° alternative.
Reconstruction limits for the 14.5° alternative end in the middle of the Madison Township Fire
Station property at 6415 Germantown Road and the 15.0° option ends at the south end.
Additionally, BUT-4 will be resurfaced to the north approach slab of the BUT-4-23179 (SFN
0900397) bridge over the Great Miami River, a distance of over 3000 feet to the south of the
reconstruction limits. BUT-4 will be resurfaced to north of Catalina Court, with different ending
distances depending on the vertical clearance alternative chosen.

The BUT-27-10.38 project limits include replacement of all of the existing concrete pavement
from south of the US 27 / Hussey Road (TR 228) intersection to just north of 2143 Millville Oxford
Road (US 27) for a distance of approximately 700 feet. There will be minor resurfacing on each
end of the US 27 pavement reconstruction, ending at Sta. 18+27 (14.5 vertical clearance) or Sta.
17+27 (14.0° vertical clearance) which is north of the north radius return of Hussey Road (TR
228), and beginning at Sta. 5+50 on the south end. Included within the project limits is the US 27
/ SR 130 (Old Oxford Road) intersection and will either include 63 feet (14.0° alternative) or 73
feet (14.5’ alternative) of reconstruction or resurfacing on SR 130 (measured from the intersection
with US 27) in order to tie into the new US 27 profile.

2.0 PURPOSE AND NEED SUMMARY

The purpose of this project is to improve the pavement condition and increase the vertical clearance
for US 27 under the CSX Railroad (SFN 0900729) bridge in Hanover Township and SR 4 under
the CSX Railroad (SFN 0900451) bridge in Madison Township. These improvements are
necessary to increase overall safety for the traveling public by preventing future bridge impacts
with passing vehicles at each location as well as eliminate the hazard of ponding water on the
pavement at the BUT SR 4 structure. The US 27 pavement has a PCR of 69 and the SR 4 pavement
has a PCR of 70 (south of the bridge) and 78 (north of the bridge). The PCR for SR 4 north of the
bridge will improve since there is a project to resurface the road (BUT-4-24.00, PID 107580).

3.0 ALTERNATIVES CONSIDERED AND DISMISSED

ODOT provided the vertical clearance alternatives to be analyzed for each location as noted below.
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3.1 BUT-4-23.90 Alternatives

The BUT-4-23.90 vertical clearance improvement alternatives analyzed include: existing vertical
clearance (13.8’), 14.0°, 14.5” and 15.0°. The No Build Alternative was not evaluated since the
pavement needs to be replaced due to condition.

The 13.8’ vertical clearance improvement maintains the existing vertical clearance and requires
pavement reconstruction from Sta. 1297+55 to Sta. 1299+28.00 for a distance of 173 feet.

The 14.0° vertical clearance improvement alternative increases the vertical clearance to 14.0’ and
requires pavement reconstruction from Sta. 1297+05 to Sta. 1300+65 for a distance of 360 feet.

The 14.5” vertical clearance improvement alternative increases the vertical clearance to 14.5” and
requires pavement reconstruction from Sta. 1296+50 to Sta. 1301+18.50 for a distance of 468.50
feet.

The 15.0° vertical clearance improvement alternative increases the vertical clearance to 15.0” and
requires pavement reconstruction from Sta. 1295+60 to Sta. 1301+18.50 for a distance of 558.50
feet.

3.2 BUT-27-10.38 Alternatives

The BUT-27-10.38 vertical clearance improvement alternatives analyzed include: existing vertical
clearance (14.0”) and 14.5°. The No Build Alternative was not evaluated since the pavement needs
to be replaced due to condition.

The 14.0° vertical clearance improvement alternative maintains the vertical clearance to 14.0’ and
requires pavement reconstruction from Sta. 7+40 to Sta. 14+50 for a distance of 710 feet.

The 14.5” vertical clearance improvement alternative increases the vertical clearance to 14.5” and
requires pavement reconstruction from Sta. 7+40 to Sta. 15+50 for a distance of 810 feet.

4.0 KEY ISSUES
4.1  Traffic Analysis
4.1.1 Roadway Volumes

Traffic data for this project was developed by ODOT District 8 using the Traffic Forecast
Management System (TFMS) Tool to calculate the average daily traffic (ADT), percentage of
truck traffic, and other pertinent design designation information and summarized in Figure 1.

Figure 1: Traffic Data Summary

Feature BUT-4- BUT-4- BUT-27- BUT-27- BUT-130-

23-24.44 | 24.44-26.39 | 6.87-10.46 10.46-10.52 0.00-2.85
ADT (2027) 11,500 7,600 7,600 10,000 3,800
ADT (2047) 13,000 10,000 7,600 10,000 4,500
DHV 1,600 1,200 1,000 1,200 600
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K 12.4% 12.5% 13.4% 11.9% 12.9%
D 53.7% 51.5% 52.6% 56.5% 52.3%
T24 4.0% 3.0% 4.0% 3.0% 2.0%

The traffic data was used to develop the roadway design criteria pertinent to each location. The
criteria are based on various sections and figures in the L&D Manual, Volume One and establish
the design parameters for the geometry, cross section, and other elements of the roadway.

4.1.2 Safety

A safety analysis was not part of the scope for this project.
4.2  Roadway Information

Existing roadway information is summarized in Figure 2:

Figure 2: Existing Roadway Information

Feature

BUT-4-23.90

BUT-27-10.38

Road Name

Germantown Road

Millville Oxford Road

Design Functional Classification

Urban Principal Arterial

Rural Principal Arterial

NHS System Yes Yes
Design Speed (MPH) 45 50
Legal Speed (MPH) 45 45

4.2.1 Pavement Design

The proposed full depth pavement composition has been provided by ODOT and is the same for
BUT-4-23.90 and BUT-27-10.38 and is summarized in Figure 3 as follows:

Figure 3: Full Depth Pavement Design

Depth Item Number | Item Description

1.25” 441 Asphalt Concrete Surface Course, Type 1, (448), PG64-22
N/A 407 Non-Tracking Tack Coat (0.055 GAL/SY)

1.75” 441 Asphalt Concrete Intermediate Course, Type 2, (448)

N/A 407 Non-Tracking Tack Coat (0.055 GAL/SY)

6” 301 Asphalt Concrete Base, PG64-22, (449)

HAGRIN VALLEY
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6” 304 Aggregate Base
N/A 204 Geogrid

Resurfacing typical sections are summarized in Figure 4 as follows:

Figure 4: Resurfacing Pavement Design

Depth Item Number | Item Description

3” 254 Pavement Planing, Asphalt Concrete, 3”

1.25” 441 Asphalt Concrete Surface Course, Type 1, (448), PG64-22

N/A 407 Non-Tracking Tack Coat (0.055 GAL/SY)

1.75” 441 Asphalt Concrete Intermediate Course, Type 2, (448)

N/A 407 Tack Coat, 702.13 (0.07 GAL/SQ YD) if over existing concrete
or Non-Tracking Tack Coat (0.055 GAL/SY) if over existing
asphalt

4.2.2 Bicycle and Pedestrian Features

The BUT-4 location has existing narrow sidewalks that will be removed within the limits of the
pavement reconstruction. The proposed condition will include 6’ sidewalks on each side of the
road. The sidewalk on each side will be extended north to the southern radius return of Catalina
Court and a new pedestrian crossing and curb ramps will be provided. Because of the proposed
curb height, pedestrian handrail will be required for the 14.5* and 15.0” alternatives.

The BUT-27 location does not have any pedestrian features, there is no indication of pedestrians
utilizing this roadway section, and therefore, there will not be any proposed pedestrian features
incorporated into the improvements.

4.2.3 Typical Sections

The BUT-4 existing composite typical section has 3” of asphalt over 77 concrete with the limits
of the pavement reconstruction. Reconstruction typical sections for BUT-4 are provided in
Appendix D.

The BUT-27 existing concrete typical section has 10” reinforced concrete pavement over 6”
aggregate base in the travel lanes and shoulders. The BUT-27 existing composite section has 5 of
asphalt over 7” concrete in the travel lanes and 10” of asphalt over 6” of aggregate base in the
shoulders. Reconstruction typical sections for BUT-27 are provided in Appendix K.

4.2.4 Horizontal & Vertical Alignments

The horizontal alignment for BUT-4 is unchanged and the vertical alignment for the various
alternatives are shown on the plan and profile sheets. Plan and profile sheets for BUT-4 are
provided in Appendix C.
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The horizontal alignment for BUT-27 is unchanged and the vertical alignment for the various
alternatives are shown on the plan and profile sheets. Plan and profile sheets for BUT-27 are
provided in Appendix J.

4.2.5 Cross Sections

Critical cross sections for BUT-4 are shown for the various alternatives. Cross sections for BUT-
4 were taken at the proposed sag point, a representative bridge section, point of minimum vertical
clearance, just past the north abutment (a R/W pinch point) and location of new catch basins and
are provided in Appendix E.

Critical cross sections for BUT-27 are shown for the various alternatives. Cross sections for BUT-
27 were taken at the proposed sag point, a representative bridge section, point of minimum vertical
clearance, just past the north abutment (at lateral R/W pinch points), existing 24” storm sewer
crossing, and SR 130 intersection and are provided in Appendix L.

4.2.6 Lighting

There is no lighting on SR 4 within the reconstruction limits and none is proposed. Intersection
lighting is present at the US 27 intersection with SR 130 and will not be disturbed.

4.2.7 Signing and Pavement Markings

The permanent pavement markings for BUT-4-23.90 and BUT-27-10.38 will be Item 644 —
Thermoplastic on asphalt surfaces. Placement of proposed pavement markings and raised
pavement markers (RPM) shall meet current ODOT design standards. Vertical clearance signs
may need to be removed and replaced depending on the vertical clearance alternative selected.
Other signs will not be replaced unless current signage does not meet recommended standards or
signs are impacted by the proposed project.

4.2.8 Property Access and Driveways
4.2.8.1 BUT-4-23.90 Property Access and Driveways

Access to all drives will be maintained at all times. Driveway information for BUT-4-23.90
properties located within the project limits is summarized in Figure 5:

Figure 5: BUT-4 Driveway Impacts

Station Side Address Type Impacts

1295+63.91 | West | 6401 Commercial asphalt drive. Impacts in  15.0°
alternative. *

1296+39.19 | East No address | Field concrete drive apron | Impacts in  15.0°
only alternative. *

1296+93.94 | West | 6415 Commercial asphalt drive for | Impacts in 14.5° and
fire station. Drive apron is | 15.0° alternatives. *
concrete but only within the
sidewalk.
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1297+92.34 | East 6400 Commercial concrete drive | Impacts in 14.0°, 14.5°

apron and 15.0° alternatives.
%k

* ODOT’s commercial drive apron standards were impractical for the 14.5’ and 15.0” alternatives.
4.2.8.2BUT-27-10.38 Property Access and Driveways

Access to all drives will be maintained at all times. Driveway information for BUT-27-10.38
properties located within the project limits is summarized in Figure 6:

Figure 6: BUT-27 Driveway Impacts

Station Side | Address Type Impacts
7+02.65 West | 2143 Commercial asphalt drive No impacts in any
alternative.
7+50.54 West | No address | Field asphalt drive apron only | No impacts in any
alternative.
8+90.48 West | 2149 Residential asphalt drive | No impacts in 14.5°
apron with gravel drive alternative. Drive
requires
reconstruction in 14.0°
alternative.
14+92.27 West | 2173 Commercial concrete drive | No impacts in 14’
apron only alternative. Impacted
in 14.5’ alternative.

4.2.9 Potential Design Exceptions

CVE reviewed each location for potential design exceptions and the following design exceptions
are anticipated:

SR 4 — This is classified as a low speed facility (design speed <50 mph) and no design exceptions
are required.

US 27 — This is classified as a high speed facility (design speed >50 mph) and a design exception
is required for shoulder width for either vertical clearance alternative.

4.3  Roadway Design Criteria
The roadway design criteria for each location in shown in Appendix A.
4.4  BUT-4-23.90 Drainage

The existing drainage system is comprised of a closed system with storm sewers, underdrains, a
687x43” culvert located underneath the CSX Railroad bridge, and a retention pond located on the
east side, south of the CSX Railroad bridge behind Amatulli Produce. East side catch basins north
of the bridge drain across the road to the trunk line located on the west side in various locations.
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The catch basin pair located at the proposed sag drain from the west side to the east side draining
towards the trunk line now crossed over to the east into the retention pond. The project area north
of the 68°x43” culvert drains to the retention pond and the project area south of the 68”x43” culvert
drains south eventually outletting to the Great Miami River.

In the pavement reconstruction sections where the sidewalk is widened, the four existing catch
basins located around the bridge will be removed and either replaced with a new catch basin,
relocated to the proposed sag or replaced with a new manhole. The remaining impacted catch
basins in the reconstruction limits for the respective options will be adjusted to grade and conduit
will be cleaned or replaced as noted by ODOT in the project scope and labelled on the plans. New
catch basins will be added at the sag point for each alternative. In the pavement resurfacing section,
catch basins and inlets will not need to be reconstructed since they are either located in the curb
and gutter (north of Trenton Franklin Road) or located in the median (south of Trenton Franklin
Road) and will not be disturbed. All manholes located in the pavement will be adjusted to grade.

The drainage will be reconfigured on the west side south of Catalina Court to allow for the
sidewalk to be constructed all the way to Catalina Court.

There are no Federal Emergency Management Agency (FEMA) Floodplains or wetlands within
the project limits.

In the existing condition, there is a catch basin at Sta. 1298+30, 19.90° LT that drains both east
toward the retention pond and south toward the Great Miami River. In our proposed condition, this
connection will be maintained so drainage can flow toward the retention pond and the Great Miami
River. Additionally, the FEMA flood elevation at the Great Miami River is 649 and the roadway
profile elevations are 652.35. No vertical clearance alternatives will impact any flooding from the
Great Miami River.

We performed spread calculations and spread is violated in the existing condition within the
resurfacing and reconstruction sections. We’ve added nominal additional impervious area with the
sidewalk extension. We are proposing to add new catch basins north and south of the CSX Railroad
bridge on each side of the road to help mitigate spread concerns. We chose CB-3’s instead of CB-
3A’s to further reduce spread and limit bypass flow. However, there is still a spread violation at
the 68”x43” culvert since we can not tie new storm sewer into the culvert.

We prepared representative cross sections and note the proposed pavement buildup conflicts with
the existing 27 storm sewer that is currently plugged in the 14.5” and 15.0° alternatives. This
conflict can be mitigated by removing the 27” plugged storm sewer.

There are no underdrains under the CSX Railroad bridge currently and none are proposed. We
propose to include underdrains in the reconstruction sections up to the point where they can be
drained without an additional excavation underneath the CSX Railroad bridge.

The drainage area map, conduit inventory and calculations are provided in Appendix B.

4.4.1 BUT-4-23.90 Flap Gate

The existing Calco Gate control structure is located within the existing manhole No. 2 at
Sta.52+05.50 (from 1955 record plans) that is 54” (presumed square), 22” deep and located within
the pavement. The control structure is currently inoperable and has seized in the half-open position.
ODOT owns the structure and requested options to address the inoperable gate. See Figure 7 for
plan view of the flap gate, Figure 8 for profile view and Figure 9 for section view.
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Figure 7: BUT-4 Flap Gate Plan View
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Figure 9: BUT-4 Flap Gate Section View
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The base flood elevation of 649 will remain approximately 3’ below the proposed elevation of SR
4 after it is lowered less than one foot at the sag under the CSX Railroad bridge to roughly new
elevation 652.

Figure 11 details the various flap gate options.
Figure 11: BUT-4 Flap Gate Options

Calco Flap Gate to
eliminate the control
structure.

the risk of eventual
failure and gate
falling into the flow
line.

will not restrict water and
debris from filling the 36~
sewer during flooding events,
work requires excavation and
removal of the top manhole
section, pavement
replacement, MOT.

Alt. | Description Pros Cons Cost
Estimate
A1l | Do nothing, allowing | Flow from upstream | Eventual failure on | $0
the existing Calco | tributary areas | undetermined timeline,
Flap Gate to remain | adequately  passes | difficult to remove in 22’ deep
as-is in the half-open | through with river | structure, could ultimately
position. surface  elevation | obstruct storm flow from
less than 638.70, | tributary upstream areas from
zero cost alternative. | reaching the river.
A2 | Remove the existing | Removal eliminates | Confined space construction, | $45,000
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Alt. | Description Pros Cons Cost
Estimate
A3 | Replace thg Calco | Older technqlqu, Confined space | $70,000
Flap Gate with a new | restores original .
. . : construction, heavy
Mueller HydroGate | functionality allowing . .
) replacement unit, existing
Flap Gate in the | dry weather flow to
S . structure may have
existing structure outlet to the river and to o
: duri . deterioration that could
_|glose  qurng - TIVET et ability to mount the
77 | | flooding,  restricting .
AT s unit properly, work
H I | water and debris from . . d
{ U flling the 367 sewer, | reduires excavation an
— : removal of the top manhole
section, pavement
replacement, MOT, higher
maintenance cost, lower
reliability.
B Install a new control | Newer technology, | Requires off-road access, $110.000
structure ~ manhole | restores original | recommend quarterly ’

with TideFlex Inline
Checkmate Valve at a
location  off  the
existing pavement.

Upstream Flanged

Flow ¥
o I

functionality allowing
dry weather flow to
outlet to the river, and
to close during river
flooding,  restricting
water and debris from
filling the 36” sewer,
device installed within
pipe, straightforward
manhole construction,
located outside the
pavement, ~12° deep
for ease in continued
O&M, no MOT
required, out of sight
and protected from
floating debris in river,
minimal maintenance.

inspection of Checkmate
valve, restoration  of
unpaved area, and includes
cost of Alternative A2 to
remove the existing Calco
Flap Gate.
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Alt. | Description Pros Cons Cost
Estimate
C Install a TideFlex | Newer technology, | Difficult to access for $105.000
Inline Checkmate | restores original | O&M, recommend ’
Valve on the | functionality allowing | quarterly inspection of
downstream 36” | dry weather to outlet to | Checkmate valve, requires

outfall to the Miami
River.

Downstream Flanged
- R

the river, and to close
during river flooding,
restricting water and
debris from filling the
36” sewer, located
outside the pavement,
no MOT required, ease
of installation, device

off-road or river access,
installation adjacent to
river may add additional
cost if cofferdam required,
and includes cost of
Alternative A2 work to
remove the existing Calco
Flap Gate.

installed within pipe,
out of sight and
protected from floating
debris in river, minimal
maintenance.

Of the Alternatives presented herein, Alternative Al is not supported based upon the risk of
eventual failure of the Calco Flap Gate and the difficulty in removing it from obstructing the flow
line in an emergency situation. The remaining Alternatives A2, A3, B, and C, each require the
removal of the existing Calco valve to eliminate its risk of failure. Alternative A2 is the preferred
solution since the roadway elevation at the railroad bridge is over 3 feet higher than the Great
Miami River 100 year base flood elevation and a backflow preventer is not needed to prevent the
roadway from flooding.

ODOT will coordinate the disposition of the flap gate with the Miami Conservancy District
(MCD). To clarify scope, the retention pond should be excavated
4427 BUT-4-23.90 Retention Pond to the original bond bottom elevation for its entire length,

. ' not just the smaller area that was excavated in 2013.
The retention pond will need to be’excavated to remove the excess sediment that has accumulated

since the last cleaning in 2013. According to the 1963 plans, the invert elevation of the 60 pipe
that outlets to the retention pond is 645.20 and the elevation of the bottom depth of the retention
pond is 644.50 which is an elevation difference of 0.7 feet.

The survey for this project indicated that the invert elevation of the 60” pipe that outlets to the
retention pond is 644.65 and the elevation of the bottom depth of the retention pond bottom is
645.48 on the west side which is a positive elevation difference of 0.83 feet.

Since the 60 pipe invert elevations are different, it means there is a datum change of 645.20-
644.65 = 0.55 feet lower today than 1963. This datum change means that the bottom of pond
elevation today should be 644.50-0.55 = 643.95. The pond should be excavated to a bottom of
elevation of 643.95 to remove the excess sediment.
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4.4.3 BUT-4-23.90 BMP

An exact calculation will be performed during detailed design to determine earth disturbed area
(EDA) for the Notice of Intent (NOI) application form and the need for Post Construction Best
Management Practices (BMP) to be implemented on this project. Our preliminary calculations
appear to indicate that the EDA is greater than 1 acre and will require BMP. We will discuss BMP
options and locations during detailed design.

4.5 BUT-27-10.38 Drainage

The existing drainage system is comprised of an open and closed system with ditches, drive pipes,
storm sewers, underdrains, and a 3°x3’ culvert. West side catch basins north of SR 130 drain across
the road to the trunk line on the east side of US 27. East side catch basins south of SR 130 drain
across the road to the trunk line located in the west curb or shoulder of US 27. The project area
drains to a 36” pipe in the southwest quadrant.

The proposed project will require reconstructing or adjusting to grade all catch basins where the
curb and gutter is added. New catch basins will be added at the sag point for each alternative. Other
catch basins and manholes located in the pavement will be adjusted to grade.

There are no Federal Emergency Management Agency (FEMA) Floodplains or wetlands within
the project limits.

We performed spread calculations and there are no spread violations within the project limits.

We prepared representative cross sections and note the proposed pavement buildup conflicts with
the 24 crossing pipe in the 14.5” alternative. This conflict can be mitigated by changing the
pavement thickness on SR 130.

Proposed underdrains will generally match locations of existing underdrains.
The drainage area map, conduit inventory and calculations are provided in Appendix I.

4.5.1 BUT-27-10.38 BMP

An exact calculation will be performed during detailed design to determine earth disturbed area
(EDA) for the Notice of Intent (NOI) application form and the need for Post Construction Best
Management Practices (BMP) to be implemented on this project. Our preliminary calculations
appear to indicate that the EDA is greater than 1 acre and will require BMP. We will discuss BMP
options and locations during detailed design.

4.6 BUT-4-23.90 Structural Considerations

BUT-4 is underneath the CSX Railroad bridge (BUT-4-23.94, SFN 0900451, CSXT Bridge #BE-
40.10). This bridge was built in 1941 and is a 71’ long single span, steel beam, bridge on cast-in-
place concrete abutments with spread footings. The bridge skew is 32.17 degrees right forward.

To mitigate any structural concerns, the proposed sidewalk will be constructed at the same
elevation or higher as the existing sidewalk underneath the CSX Railroad bridge. In the 13.8°
alternative, the maximum curb height is 6” and the back of walk elevation ends up 4 higher than
existing on the left side and 6 higher on the right side. In the 14.0’ alternative, the maximum curb
height is 6” and the back of walk elevation ends up 1” higher than existing on the left side and 3”
higher on the right side. In the 14.5’ alternative, the maximum curb height is 1’ and in the 15.0°
alternative, the maximum curb height is 1.5°, with both options matching the existing back of walk
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elevation. The curb heights for the 14.5” and 15.0° alternatives are too high for an ODOT standard
curb and will require a wall.

4.7 BUT-27-10.38 Structural Considerations

BUT-27 is underneath the CSX Railroad bridge (BUT-27-10.44, SFN 0900729, CSXT Bridge
#BD-33.10). This bridge was built in 1938 and is a 70’ long single span, steel beam, bridge on
cast-in-place concrete abutments with spread footings. The bridge skew is 43.28 degrees left
forward.

To mitigate any structural concerns, the proposed top of curb on the curb and gutter will be
constructed at the same elevation as the existing curb and gutter underneath the CSX Railroad
bridge. In the 14.0° alternative, the maximum curb height is 6” and in the 14.5’ alternative, the
maximum curb height is 10”.

4.8  BUT-4-23.90 Maintenance of Traftic (MOT)

The existing pavement width is 46’ which allows for part-width construction with two lanes of
traffic maintained on one lane using temporary signals. MOT Typical Sections are provided in
Appendix G.

Sequencing: We recommend sequencing the construction into two (2) Stages with the pavement
reconstruction as Stage 1 and resurfacing to the Great Miami River as Stage 2. Stage 1 traffic can
be maintained with a temporary signal located at Catalina Court (TR 80209) and the other
temporary signal located south of the reconstruction limits. We suggest constructing the west side
first in Stage 1, Phase 1 and the east side should be constructed next in Stage 1, Phase 2.

Stop Bars: The stop bar locations on the north side of SR 4 vary based on the reconstruction limits
for each option. Stop bars are located at 50 foot offsets from the merging edge line on either end
of the work zone as per ODOT Standard Drawing MT-96.11.

Drives: The drives located within the reconstruction limits will need to be constructed in a Sub-
Phase and accommodations provided to maintain drive access at all times. Drives will be signalized
to coordinate directional traffic movements and forbid conflicting traffic movements attributed to
drive egress during one-lane maintenance of traffic.

Existing Walks: The existing sidewalks will be closed when the abutting pavement is being
constructed. A pedestrian detour is possible at Trenton Franklin Road, however there is no crossing
at Catalina Court and sidewalk closure signs will need to be posted instead.

Evaluation: The project site was evaluated for MOT schemes where two-way traffic would be
maintained through the work zone using temporary signals, one direction of traffic would be
detoured, or both directions of traffic would be detoured to allow for complete closure at the work
zone. Highway Capacity Software (HCS) was used to perform the temporary traffic signal analysis
and ODOT’s Road User Cost (RUC) workbook was used in conjunction with Google Maps to
analyze the detour route. AM and PM peak hours were analyzed for the site with data from ODOT
count station 40409 to develop anticipated delays and performance metrics for the temporary
signals. These were then compared to the expected delays associated with the detour route drive
times. For the complete closure scenario, delay is calculated as the additional drive time of the
detour route applied to all northbound and southbound vehicles.

Detour Route: The available state route detour for northbound or southbound traffic would be
from SR 4 to SR 73 to SR 123 and back to SR 4 taking traffic through the Cities of Carlisle,
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Franklin, and Middletown. This route passes by two emergency services buildings, crosses four
at-grade railroad crossings, and passes through 11 signalized intersections. The typical drive time
for this route is 16-18 minutes, although this would be expected to increase with additional traffic
added to the route. The detour summary is shown in Figure 12. The ODOT Road User Cost
workbook was utilized to determine the expected cost of the delay cost per day, which was found
to be $27,561 and $21,539 for the northbound and southbound detour routes, respectively. The
detailed route information and RUC sheets are contained within Appendix G. The local detour
could be Trenton Franklin Road (CR 81) to Franklin Madison Road (TR 9) to Thomas Road (TR
91).

Figure 12: BUT-4 Detour Summary

Normal Route State Route Detour
Travel Direction NB SB NB SB
Length (mi) 6.3 6.3 10.7 10.5
Typical Drive Time (min) 8 8 18 16
Delay (min) 0 0 10 8

Temporary Signal: At the north end of the project site, the temporary signal is expected to be
installed at the intersection of OH 4 and Catalina Court. At the south end of the project site, the
temporary signal is expected to be installed approximately 525 feet south of the railroad overpass.

Capacity Analysis: For the capacity analysis, AM and PM peak hours were analyzed with ODOT
count station data to develop anticipated delays (per vehicle based on approach) and performance
metrics for the temporary signals. HCS analysis is included in Appendix G. The resulting delays,
as reported for the AM and PM peak hour, were then standardized for an average vehicle trip using
the Hourly Percent by Vehicle Type spreadsheet (provided by ODOT) to compare to the expected
delays at the signal equated to the additional drive times associated with the detour routes. This
delay was calculated to be approximately 3 minutes for northbound and southbound trips,
normalized for the average vehicle. The HCS Analysis Summary is shown in Figure 13:
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Figure 13: BUT-4 HCS Analysis Summary

Temporary Signal AM Peak Hour PM Peak Hour
Approach Direction NB SB NB SB
WZ Length (ft) 1200 1050 1200 1050
Volume (veh) 361 320 521 587
V/C Ratio 1.028 1.005 1.623 1.625
Back of Queue* (ft) 722 644 1629 1827
Approach Delay (s/veh) 111.2 108.9 353.0 350.5
Level of Service (A to F) F F F F
NB SB
Standard Delay (min/veh) 3.1 3.1

* 95th Percentile

Based on the analysis, AM peak hour queueing does not indicate conflict but in the 95 percentile
of the PM peak hour, northbound traffic is anticipated to queue 1629 feet which passes the OH 4
/ Trenton-Franklin Road intersection south of the project site, and southbound traffic is expected
to queue 1827 feet which passes the TWSC intersection of OH 4 & Corlee Ln to the north of the
site. In both instances, traffic backup from the temporary signal could impact the performance of
adjacent local intersections.

Cost Comparison: As mentioned previously, ODOT’s RUC workbook was utilized to determine
the expected cost associated with the additional drive time of the northbound and southbound state
detour route. These costs were then directly compared to the additional drive time associated with
the normalized northbound and southbound delay at the temporary signal. In both cases, delay cost
per day was calculated using Average Daily Traffic (ADT), which was determined by dividing
ODOT count station AADT by the corresponding ODOT seasonal adjustment factor. For delay
comparison during the peak hours, northbound and southbound delays as output by HCS were
compared to the additional drive time (northbound and southbound) needed to take the state route
detour instead of the normal route during peak hours. Corresponding delay cost was calculated by
applying User Cost to the peak hour volumes. The cost comparison is shown in Figure 14 and
detailed RUC sheets and delay analyses are contained in Appendix G.
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Figure 14: BUT-4 Cost Comparison

Northbound Southbound
Vehicle Type Car B/C Truck Car B/C Truck
ADT 5,690 237 5,541 238
AM Peak Volume 351 10 311 9
PM Peak Volume 513 8 578 9
User Cost Per Vehicle Per Hour $26.13 $70.52 $26.13 $70.52

Northbound Southbound

Temp. Signal | SR Detour | Temp. Signal | SR Detour

AM Peak Delay (min/vehicle) 1.9 13 1.8 8.5
AM Peak Delay Cost $305 $2,140 $265 $1,241
PM Peak Delay (min/vehicle) 5.9 12.5 5.8 8.5
PM Peak Delay Cost $1,370 $2,910 $1,532 $2,230
Avg Vehicle Delay (min) 3.1 10 3.1 8
Avg Delay Cost Per Day $8,454 $27,561 $8,276 $21,539

Conclusions: Based on the temporary signal analysis, both northbound and southbound traffic are
anticipated to have a standardized delay of approximately 3 minutes per vehicle. By comparison,
the state route detour is anticipated to add an additional 8-10 minutes of drive time for the average
vehicle, which equates to a delay savings per day of approximately $19,100 for northbound traffic
and $13,300 for southbound traffic by using the temporary signal. Delay cost during the peak hours
is also higher for the state route detour compared to the temporary signal. That said, queue analysis
at the temporary signal indicates that backup in the PM peak hour may interfere with local traffic
at the intersections directly north and south of the site. If complete closure were implemented,
delay cost to detour all traffic would amount to approximately $49,000 per day but would improve
contractor access throughout the site, lower traffic impacts by reducing the overall construction
duration to approximately 30 days, and mitigate the risk of wrong-way vehicles as posed by a
directional closure. For these reasons, a complete closure is recommended at the work site with
both northbound and southbound traffic detoured via SR 73 and SR 123. In order to accommodate
the Madison Township Fire Station located on SR 4 (Germantown Road) south of Catalina Court,
two-way emergency response will need to be coordinated through the project area.
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4.9  BUT-27-10.38 Maintenance of Traffic (MOT)

The existing pavement width varies from 38’ on the north end (north of SR 130) to 44’ on the
south end (south of SR 130). These widths allow for part-width construction with two lanes of
traffic maintained on one lane using temporary signals. MOT Typical Sections are provided in
Appendix N.

Sequencing: We recommend sequencing the construction into one (1) Phase with the pavement
reconstruction. The west side (outlet side) of the new storm sewer lateral located at the new sag
point should be constructed first in Phase 1 and the east side (inlet side) of the new storm sewer
system should be constructed next in Phase 2.

Stop Bars: The stop bar locations on the north side of US 27 vary based on the reconstruction
limits for each option. Stop bars are located at 50 foot offsets from the merging edge line on either
end of the work zone as per ODOT Standard Drawing MT-96.11.

Drives: The drives located within the reconstruction limits will need to be constructed in a Sub-
Phase and accommodations provided to maintain drive access at all times. Drives will be
signalized to coordinate directional traffic movements and forbid conflicting traffic movements
attributed to drive egress during one-lane maintenance of traffic.

Evaluation: The project site was evaluated for MOT schemes where two-way traffic would be
maintained at the site using temporary signals, one direction of traffic would be detoured, or both
directions of traffic would be detoured to allow for complete closure at the work zone. HCS was
used to perform the traffic signal analysis and ODOT’s Road User Cost (RUC) workbook was
used in conjunction with Google Maps to analyze the detour route. Two state route detours were
reviewed, and an additional analysis was conducted to determine whether SR 130 could remain
open at OH 27 and to determine what additional delays would be incurred by traffic passing
through the site. AM and PM peak hours were analyzed for the site with data from ODOT count
station 3109 (US 27) and 13609 (SR 130) to develop anticipated delays and performance metrics
for the temporary signals. These were then compared to the expected delays associated with the
detour route drive times. For the complete closure scenario, delay is calculated as the additional
drive time of the detour route applied to all northbound and southbound vehicles.

Detour Route: The primary state route detour (State Route Detour 1) for northbound or
southbound US 27 traffic would be from US 27 to SR 129, to SR 177, to SR 73, and back to US
27 through Millville, Hamilton, & Oxford. This route passes by one emergency services building,
crosses two at-grade railroad crossings, passes by three grade schools and Miami University, and
passes through 30 signalized intersections. The typical drive time for this approximately 19-mile-
long route is 30-35 minutes resulting in 10-15 minutes of delay per vehicle. The ODOT Road
User Cost workbook was utilized to determine the expected cost of the delay cost per day, which
was found to be $28,849 and $18,703 for the southbound and northbound detour routes,
respectively. The detailed RUC sheets are contained within Appendix N. No local detours are
anticipated to be signed for US 27 traffic. It should be noted that a recent intersection
reconfiguration project at the intersection of SR 129 at SR 177 prohibits eastbound left turns from
SR 129 to northbound SR 177, which increases the length and duration of the northbound detour
route.

The secondary state route detour (State Route Detour 2) for northbound or southbound US 27
traffic would be from US 27 to SR 129 to SR 732 back to US 27 through Millville & Oxford. This
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route passes by no emergency service buildings or schools, crosses one at-grade railroad crossing,
and passes through 8 signalized intersections. While this route does avoid Miami University, it
does pass through the middle of the City of Oxford. The typical drive time for this 15.6-mile-long
route is 26 minutes resulting in 6 minutes of delay per vehicle. The detour summary is shown in
Figure 15. The ODOT Road User Cost workbook was utilized to determine the expected cost of
the delay cost per day, which was found to be $11,540 and $11,222 for the southbound and
northbound detour routes, respectively. The detailed route information and RUC sheets are
contained within Appendix N. This route could be shortened by utilizing Locust Street within
Oxford - the at-grade crossing on Locust Street has been upgraded and is preempted whereas the
at-grade crossing on OH 732 at E Chestnut has not — resulting in a similar travel time, but fewer
turns and signalized intersections to navigate.

Figure 15: BUT-27 Detour Summary

Normal Route State Route Detour 1 | State Route Detour 2
Travel Direction NB SB NB SB NB SB
Length (mi) 11 11 18.6 18.2 15.6 15.6
Typical Drive Time (min) 20 20 30 35 26 26
Delay (min) 0 0 10 15 6 6

The primary state route detour for eastbound or westbound through traffic would be from SR 130
to SR 177 to SR 73 and back to US 27. This route does not pass by any emergency services
buildings, passes by one grade school & Miami University, and passes through five signalized
intersections. While this detour route is 10.2 miles long, the drive is typically two minutes shorter
per vehicle than that of the primary route utilizing SR 130 to US 27 to travel to Oxford. Local
traffic would be able to utilize several options for local detours:

1) SR 177 to Stillwell Beckett Road back to US 27
2) SR 130 to Lanes Mill Road to Stillwell Beckett Road back to US 27
3) SR 130 to Darrtown Road to Stillwell Beckett Road back to US 27

Each of the local detours adds 0-2 minutes of additional travel time, but relies on narrow, local
roadways. Lanes Mill Road is approximately 22 feet wide. Stillwell Beckett Road is approximately
20 feet wide. The typical drive time for all three routes is 7-9 minutes, but would be expected to
increase with additional traffic added to the routes.

Temporary Signal: At the north end of the project site, the temporary signal is expected to be
installed just north of the intersection of US 27 and Hussey Road. At the south end, the temporary
signal is expected to be installed approximately 500 feet south of the railroad bridge.

Capacity Analysis: For the capacity analysis, AM and PM peak hours were analyzed with ODOT
count station data to develop anticipated delays (per vehicle based on approach) and performance
metrics for the temporary signals. HCS analysis is included in Appendix N. The resulting delays,
as reported for the AM and PM peak hour, were then standardized for an average vehicle trip using
the Hourly Percent by Vehicle Type spreadsheet to compare to the expected delays at the signal
equated to the additional drive times associated with the detour routes. This delay was calculated
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to be approximately 90 seconds per vehicle with SR 130 closed and 3 minutes with SR 130 open
for northbound and southbound trips, normalized for the average vehicle. The HCS Analysis
Summary for SR 130 closed is shown in Figure 16 and for SR 130 open is shown in Figure 17:

Figure 16: HCS Analysis (SR 130 Closed)
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Temporary Signal AM Peak Hour PM Peak Hour
Approach Direction NB SB NB SB
WZ Length (ft) 1295 1295 1295 1295
Volume (veh) 243 309 404 318
V/C Ratio 0.801 0.848 1.143 1.116
Back of Queue* (ft) 397 487 884 704
Approach Delay (s/veh) 71.6 71.9 149.2 147.8
Level of Service (A to F) E E F F
NB SB
Standard Delay (min/veh) 1.5 1.4
* 95th Percentile
Figure 17: BUT-27 HCS Analysis (SR 130 Open)
Temporary Signal AM Peak Hour PM Peak Hour
Approach Direction NB SB NB SB
WZ Length (ft) 1295 1295 1295 1295
Volume (veh) 243 309 404 318
V/C Ratio 1.006 1.033 1.502 1.446
Back of Queue* (ft) 569 691 1289 999
Approach Delay (s/veh) 1354 134.1 317.6 300.5
Level of Service (A to F) F F F F
NB SB
Standard Delay (min/veh) 3.0 2.8
20
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* 95th Percentile

Based on the analysis, queueing does not indicate conflict with the SR 130 closure or in the AM
peak hour with SR 130 open, but in the 95™ percentile of the PM peak hour northbound traffic is
anticipated to queue 1289 feet which passes the TWSC intersection of US 27 & Stillwell Road
south of the project site. In this instance, traffic backup from the temporary signal could impact
the performance of the adjacent local intersection.

Cost Comparison: As mentioned, ODOT’s RUC workbook was used to determine the expected
cost associated with the extra drive time of the northbound and southbound state detour routes.
These costs were then directly compared to the additional drive time associated with the
normalized northbound and southbound delay at the temporary signal, with and without the closure
of SR 130. In all cases, delay cost per day was calculated using Average Daily Traffic (ADT),
which was determined by dividing ODOT count station AADT by the corresponding ODOT
seasonal adjustment factor. For delay comparison during the peak hours, northbound and
southbound delays as output by HCS were compared to the additional drive time (northbound and
southbound) needed to take the state route detour instead of the normal route during peak hours.
Corresponding delay cost was calculated by applying User Cost to the peak hour volumes. The
cost comparison is shown in Figure 18 and the detailed RUC sheets and delay analyses are
contained in Appendix N.
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Figure 18: BUT-27 Cost Comparison

Northbound Southbound
Vehicle Type Car B/C Truck Car B/C Truck
ADT 3,680 228 3,888 196
AM Peak Volume 234 9 300 9
PM Peak Volume 393 11 311 7
User Cost Per Vehicle Per Hour $26.13 $70.52 $26.13 $70.52
Northbound Southbound

Temp. Signal SR 130 SR 130 SR 130 SR 130

Closed Open Closed Open
AM Peak Delay (min/vehicle) 1.2 2.3 1.2 2.2
AM Peak Delay Cost $134 $254 $169 $316
PM Peak Delay (min/vehicle) 2.5 53 2.5 5.0
PM Peak Delay Cost $458 $974 $354 $720
Avg Vehicle Delay (min) 1.5 3.0 1.4 2.8
Avg Delay Cost per Day $2,723 $5,599 $2,747 $5,434
Detour SR Detour 1 | SR Detour 2 | SR Detour 1 | SR Detour 2
AM Peak Delay (min/vehicle) 14.5 6.5 15.5 5
AM Peak Delay Cost $1,631 $731 $2,189 $706
PM Peak Delay (min/vehicle) 17 4 13.5 4
PM Peak Delay Cost $3,129 $736 $1,940 $575
Avg Vehicle Delay (min) 10 6 15 6
Avg Delay Cost Per Day $18,703 $11,222 $28,849 $11,540

Conclusions: Based on the temporary signal analysis, both northbound and southbound traffic are
anticipated to have a standardized delay of approximately 3 minutes per vehicle with OH 130 open
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and 90 seconds with OH 130 closed. By comparison, state route detour 1 is expected to add 10-
15 minutes of drive time for the average vehicle and state route detour 2 is expected to add 6
minutes. Relative to delay cost per day for detour 1, approximately $16,000 northbound and
$26,000 southbound is saved using the temporary signal with OH 130 closed, and approximately
$13,000 northbound and $23,500 southbound is saved using the temporary signal with OH 130
open. For detour 2 relative delay cost per day, approximately $8,500 northbound and $8,800
southbound is saved using the temporary signal with OH 130 closed, and approximately $5,600
northbound and $6,100 southbound is saved using the temporary signal with OH 130 open. As
shown, delay cost for the overall day using detour 2 is significantly higher compared to the
temporary signal, even though delay cost in the PM peak hour is slightly lower for detour 2
compared to the temporary signal with OH 130 open. That said, queue analysis at the temporary
signal indicates that backup in the PM peak hour with OH 130 open may interfere with local traffic
at the intersection directly south of the site. If complete closure were implemented, delay cost to
detour all traffic would amount to approximately $47,500 per day using state route detour 1 or
$22,800 per day using state route detour 2 but would improve contractor access throughout the site
and lower traffic impacts by reducing the overall construction duration.

Based on this analysis and to avoid the risk of wrong-way vehicles as posed by a directional
closure, it is recommended that traffic be maintained either with the use of a temporary signal at
the work zone or with traffic detoured and complete closure at the site. A temporary signal (to
maintain one lane of two-way traffic) would allow for part-width construction with a duration of
approximately 3 to 4 months, whereas complete closure would result in a construction duration of
approximately 30 days. Given the delay comparison as summarized in the previous table,
temporary signal operation is improved with the closure of SR 130 and the use of state route detour
2 results in approximately half as much additional travel time per vehicle compared to state route
detour 1. Applied to the respective construction duration, the temporary signal would result in an
overall delay cost between approximately $500,000 and $665,000 but would avoid the need for
vehicles to detour, and complete closure would result in an overall delay cost of approximately
$680,000 but would shorten the duration of traffic impacts. It is recommended that input from the
Butler County Engineer’s Office (BCEO), Miami University, local Fire and Police Department
agencies, and public involvement be solicited with regard to a final design decision.
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4.10 BUT-4-23.90 Right-of-Way (R/W)
R/W is anticipated for the following vertical clearance alternatives as shown in Figure 19:
Figure 19: BUT-4 R/W Needs

Alternative R/W Needed | Parcel # Area Cost
1 — 13.8” Vertical | Yes, E2210020000024 for Madison | 1260 SF | TBD*
Clearance temporary Township. No parcel # for CSX

Railroad property. 2 Parcels
2 — 14.0’ Vertical | Yes, E2210020000024 for Madison | 1240 SF | TBD*
Clearance temporary Township. No parcel # for CSX

Railroad property. 2 Parcels
3 — 14.5° Vertical | Yes, E2210020000024 and | 2185 SF | TBD*
Clearance temporary E2210020000025 for Madison

Township. No parcel # for CSX

Railroad property. 3 Parcels
4 — 15.0’ Vertical | Yes, E2210020000024 and | 3130 SF | TBD*
Clearance temporary E2210020000025 for Madison

Township.  E2250091000004

for Poasttown First Church of

God. No parcel # for CSX

Railroad property. 4 Parcels

* A construction agreement would be needed with CSX Railroad if R/W is to be acquired and
those costs would be determined at a later date.

4.11

BUT-27-10.38 Right-of-Way (R/W)

R/W is anticipated for the following vertical clearance alternatives as shown in Figure 20:

Figure 20: BUT-27 R/W Needs

Alternative R/W Needed | Parcel # Area Cost
1 — 14.0° Vertical | Yes, No parcel # for CSX Railroad | 225 SF | TBD*
Clearance temporary property. 1 Parcel

2 — 14.5’ Vertical | Yes, No parcel # for CSX Railroad | 315 SF | TBD*
Clearance temporary property. 1 Parcel

* A short 140’ long retaining wall is possible to eliminate the 2:1 slopes and avoid R/W just past
the bridge on the west side. This wall could be extended to eliminate the 2:1 slopes even where
R/W is not needed. A construction agreement would be needed with CSX Railroad if R/W is to be
acquired and those costs would be determined at a later date.
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4.12 BUT-4-23.90 Geotechnical

ODOT’s Central Office Geotechnical Section reviewed the BUT-4-23.94 location and provided
the following comments:

“The posted clearance is 13°-7” and the desired clearance is 14’-0” to 14°-6”. The overpass is a
single span railroad bridge on full height wall abutments. Resource International performed a
roadway exploration immediately south of the bridge in 2002 (PID 14922, BUT-4-23.74),
exhibiting predominantly medium dense to lose granular soils. With a maximum grade change of
1 foot and maximum excavation of 2.5-foot, the project should not have an effect on the stability
(passive resistance) of the RR wall abutment foundations, assuming the soils within the frost zone
(30”) were ignored in the original design. If the RR has a concern, the complete details of the
abutment footing need to be made available, and the stability of the footing could be looked at
considering the historic adjacent boring. Our opinion is that the planned subgrade treatment is
warranted, and no new borings are necessary.”

4.13 BUT-27-10.38 Geotechnical

ODOT’s Central Office Geotechnical Section reviewed the BUT-27-10.46 location and provided
the following comments:

“The existing clearance is 14’-0”, and the preferred new clearance is 14’-6”. The overpass is a
single span railroad bridge on full height wall abutments. A roadway historic exploration was
performed by ATEC in 1988 (BUT-27-10.40) with one boring south of the bridge and rest
north. The borings exhibited A-6 soils overlying shallow shale bedrock (6.0 feet+) with no rock
coring performed. Again, considering the fact that the planned excavation for this project will be
less than 2 feet, we would expect the abutment foundation design to ignore the soil within the frost
depth (30”), and therefore, the planned excavation to have no effect on the stability of the
footing. If the RR has any concerns, they need to produce a detail of the abutment footing for
analysis, and the stability can be looked at using the historic boring and some assumptions for the
bedrock, if necessary. If there are any further concerns (which there shouldn’t be) a boring would
be necessary to characterize the rock. The ATEC exploration included lab CBRs at 98% and 100%
compaction and resulted in CBR values between 5 and 6. Our opinion is that the planned subgrade
treatment is warranted, and no new borings are necessary.”

4.14 Utility Impacts

BG Engineering Group contacted Ohio Utilities Protection Service (OUPS) and obtained record
utility plans for this project.

The Stage 1 plan sheets will be mailed to each utility within the project limits once a preferred
alternative has been selected by ODOT. The utility responses will be collected and sent to ODOT.
The comments will be addressed in detailed design. The utility impacts are the reduced over the
4” gas line and traffic signal conduit for the BUT-27-10.38 location.

Utility information for the BUT-4-23.90 location is summarized in Figure 21:
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Figure 21: BUT-4 Utility Information

Utility Owner Size Location Impacts and
Comments
Electric ~ and | Duke Energy N/A Both sides No impacts.
Lighting
Water Southwest Regional Water | 127 West side No impacts.
Telephone AT&T Ohio Unk. East side under No impacts.
sidewalk
Cable Charter Communications N/A | Overhead on poles No impacts.
Gas Duke Energy 8” East side No impacts.
Sanitary Sewer | N/A N/A N/A N/A

Utility information for the BUT-27-10.38 location is summarized in Figure 22:
Figure 22: BUT-27 Utility Information
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Utility Owner Size Location Impacts and
Comments
Electric ~ and | Duke Energy N/A Both sides No impacts.
Lighting
Electric Butler R‘%ral Electric N/A SR 130 No impacts.
Cooperative, Inc.
Water Southwest ~ Regional | 8” West side No impacts.
Water
Telephone Altafiber (formerly | N/A Overhead on poles No impacts.
Cincinnati Bell)
Cable Charter N/A Overhead on poles No impacts.
Communications
Gas Duke Energy 8” 8” on west side; 4” on Reduced cover
4” east side over 4” in both
alternates
Sanitary Sewer | N/A N/A N/A N/A
Traffic Signal | ODOT District 8 N/A | SR 130 intersection and Signal to be
along US 27. Pull upgraded to radar
26
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boxes, 2” conduit and | loop detectors can

loop detectors on west be abandoned.

side north of SR 130 Adjust to grade

and east side south of for some pull
SR 130 boxes. Reduced

cover over 2”

conduit.

4.15 Railroad Coordination

Railroad coordination will begin with submission of this Feasibility Study to CSX through the
Ohio Rail Development Commission (ORDC).

4.16 BUT-4-23.90 Environmental Impacts

The following is a summary of environmental resources with the project area and anticipated
involvement with those resources under the feasible build alternatives:

Streams and Wetlands: No streams or wetlands are anticipated within the project corridor.
Floodplain: The project corridor is not located within a designated special flood hazard area.

Threatened and Endangered Species: Butler County is within the known habitat ranges of the
Indiana bat, northern long-eared bats, the tri-colored bat, the bald eagle, the rayed bean mussel,
and the eastern massasauga rattlesnake. Habitat for these species is not anticipated to be present
within the project corridors.

Cultural Resources: Within the project corridor, there are no National Historic Landmarks or
sites that have been determined eligible for the National Register of Historic Places. Although not
currently listed on the NRHP, the Madison Township Fire Department Station is adjacent to the
proposed project and the building was likely constructed in the 1900s. Under all build alternatives,
the project is not expected to have impacts to historic properties.

Section 4(f)/6(f) Resources: There are no publicly-owned recreational facilities or facilities
funded with Land & Water Conservation Funds within or adjacent to the project corridors.

Air Quality: All build alternatives are expected to be exempt from analysis for mobile source air
toxics. The project is not located in an area that is currently in non-attainment for criteria air
pollutants under the National Ambient Air Quality Standards.

Noise Levels: None of the project corridors will shift travel lanes modestly closer to noise sensitive
receptors. If necessary, a noise analysis and, if warranted and feasibility, consideration for noise
abatement will be undertaken; however, a noise analysis is not anticipated.

Drinking Water Resources: This project is located within the boundaries of a designated sole
source aquifer and a drinking water resource protection area. Under all build alternatives, a plan
note to protect groundwater resources will be included in the project plans.

Farmland: A majority of'this project is located within an urbanized area and is not likely to require
coordination under the Farmland Protection Policy Act. Additionally, acquisition under this
project is not anticipated to exceed the coordination thresholds of ORC 929.05.

Regulated Materials: Multiple properties of concern are located within the vicinity of the project
corridor. Additional investigations may be warranted if the selected alternative’s footprint requires
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involvement with the identified properties of concern. It is likely the involvement will be limited
to a petroleum contaminated soils plan note.

Underserved Populations: US Census data indicate the following percentages of environmental
justice populations within the corridor as shown in Figure 23. The project will not require
relocations and right-of-way acquisition from private properties will be limited to non-residential
properties. Under the build alternatives, the project is not expected to result in disproportionate
adverse impacts to environmental justice populations.

Figure 23: BUT-4 Environmental Justice Populations

% Population by Block Group

Minority 4

Low-Income 33

4.17 BUT-27-10.38 Environmental Impacts

The following is a summary of environmental resources with the project area and anticipated
involvement with those resources under the feasible build alternatives:

Streams and Wetlands: No streams or wetlands are anticipated within the project corridor.
Floodplain: The project corridor is not located within a designated special flood hazard area.

Threatened and Endangered Species: Butler County is within the known habitat ranges of the
Indiana bat, northern long-eared bats, the tri-colored bat, the bald eagle, the rayed bean mussel,
and the eastern massasauga rattlesnake. Habitat for these species is not anticipated to be present
within the project corridors.

Cultural Resources: Within the project corridor, there are no National Historic Landmarks or
sites that have been determined eligible for the National Register of Historic Places. A cemetery
may be in proximity to the proposed project. Under all build alternatives, the project is not expected
to have impacts to historic properties.

Section 4(f)/6(f) Resources: There are no publicly-owned recreational facilities or facilities
funded with Land & Water Conservation Funds within or adjacent to the project corridors.

Air Quality: All build alternatives are expected to be exempt from analysis for mobile source air
toxics. The project is not located in an area that is currently in non-attainment for criteria air
pollutants under the National Ambient Air Quality Standards.

Noise Levels: None of the project corridors will shift travel lanes modestly closer to noise
sensitive receptors. If necessary, a noise analysis and, if warranted and feasibility, consideration
for noise abatement will be undertaken; however, a noise analysis is not anticipated.

Drinking Water Resources: The project is not located within the boundaries of a designated sole
source aquifer or a drinking water resource protection area.

Farmland: This project is not located entirely within an urbanized area and may require
coordination under the Farmland Protection Policy Act. Additionally, acquisition under this project
is not anticipated to exceed the coordination thresholds of ORC 929.05.

A
CV€.CHAGR\N VALLEY 28
ENGINEERING, LTD.

@ Creative Engineers. Intelligent Solutions



BUT-75/VAR 5.22/VAR Feasibility Study — PID 117275
September 2024

Regulated Materials: Two properties of concern are located within the vicinity of the project
corridor. Additional investigations may be warranted if the selected alternative’s footprint requires
involvement with the identified properties of concern. It is likely the involvement will be limited
to a petroleum contaminated soils plan note.

Underserved Populations: US Census data indicate the following percentages of environmental
justice populations within the corridor as shown in Figure 24. The project will not require
relocations and right-of-way acquisition from private properties will be limited to non-residential
properties. Under the build alternatives, the project is not expected to result in disproportionate
adverse impacts to environmental justice populations.

Figure 24: BUT-27 Environmental Justice Populations

% Population by Block Group

Minority 13

Low-Income 24

4.18 BUT-4-23.90 Public Involvement

Public involvement activities will occur after approval of the preferred alternate. Owners,
occupants and other identified stakeholders will be notified of the project as part of ODOT’s public
involvement process. Comments received from the public will be considered as design progresses.

4.19 BUT-27-10.38 Public Involvement

Public involvement activities will occur after approval of the preferred alternate. Owners,
occupants and other identified stakeholders will be notified of the project as part of ODOT’s public
involvement process. Comments received from the public will be considered as design progresses.

420 BUT-4-23.90 Construction Cost Estimates

The following planning level costs, shown in Figure 25, are expected for each vertical clearance
alternative. Itemized cost estimates are provided in Appendix H.

Figure 25: BUT-4 Estimated Construction Costs

Alternative Total Construction Cost | % Greater than Cheapest
Alternative

1 —13.8” Vertical Clearance $1,770,000

2 — 14.0° Vertical Clearance | $1,900,000 7.3%
3 —14.5" Vertical Clearance $2,130,000 20.3%
4 —15.0° Vertical Clearance $2,320,000 31.1%

All alternative costs include a 30% design contingency for this stage of project development and
an 17.1% inflation rate was included based on ODOT’s inflation calculator and an assumption that
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the midpoint of construction will be 7/15/2027. ODOT’s inflation calculator is provided in
Appendix P.

421 BUT-27-10.38 Construction Cost Estimates

The following planning level costs, shown in Figure 26, are expected for each vertical clearance
alternative. Itemized cost estimates are provided in Appendix O.

Figure 26: BUT-27 Estimated Construction Costs

Alternative Total Construction Cost | % Greater than Cheapest
Alternative

1 —14.0’ Vertical Clearance | $1,240,000

2 —14.5” Vertical Clearance $1,310,000 5.6%

All alternative costs include a 30% design contingency for this stage of project development and
an 17.1% inflation rate was included based on ODOT’s inflation calculator and an assumption that
the midpoint of construction will be 7/15/2027. ODOT’s inflation calculator is provided in

Appendix P. | thought 15' is the

preferred alternative
5.0 COMPARISON OF ALTERNATIVES ‘ for BUT-4-23.90?
5.1 BUT-4-23.90

The alternative matrix, as shown in Figure 27, evaluates each vertical clearance alternative. Based
upon these established criteria, the 14.0° vertical clearance alternative was selected as the preferred

alternative.

R
Criteria 1 — 13.8° Vertical | 2 -14.0° Vertical |3 - 145 (4 - 15.0°
Clearance Clearance Vertical Vertical
Clearance Clearance
Vertical Clearance | No Yes Yes Yes
Improvement
Profile None 0.31° lower than | 0.85° lower | 1.35> lower
Reduction/Maximum 13.8 option than 13.8° | than 13.8°
Cut alternative alternative
Curb  Height at|6” 6” 1.0 which | 1.5 which
Bridge exceeds exceeds
ODOT ODOT
standard curb | standard curb
height, wall | height, wall
needed needed
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Pedestrian Handrail | No No Yes Yes

Required under

Bridge?

Retaining Walls | No No Yes Yes

Needed

Railroad Impacts None None None None

Cover over Storm | Similar to 14.0° | Similar to 13.8° | Reduced Reduced

Sewers option. option. generally generally
about 6” more | about 127
compared to | more
14.0° compared to
alternative 14.0°

alternative

Maintenance of | Shortest work | 69.5” longer work | 53.5> longer | Same  work

Traffic zone. zone on north end | work zone on | zone length as

than 13.8’ | north end than | 14.5°
alternative. 14.0° alternative.
alternative.

Drive Impacts No drives. One drive. Two  drives | Four drives
that are | that are
unable to be | unable to be
designed designed
following following
ODOT’s ODOT’s
commercial commercial
drive design | drive design
criteria. criteria.

Utility Impacts None None Yes, reduced | Yes, reduced
cover  over | cover  over
telephone telephone

Right-of-Way Yes Yes Yes Yes

Impacts

Construction Costs $1,770,000 $1,900,000 $2,130,000 $2,320,000

5.2

BUT-27-10.38

The alternative matrix, as shown in Figure 28, evaluates each vertical clearance alternative. Based
upon these established criteria, the 14.5” vertical clearance alternative was selected as the preferred

alternative.
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Figure 28: BUT-27 Alternative Matrix

Criteria 1 —14.0° Vertical Clearance | 2 —14.5 Vertical Clearance
Vertical Clearance | No Yes

Improvement

Profile 3” Max. 1.3°

Reduction/Maximum

Cut

Curb  Height at|6” Varies 10” Max.

Bridge

Railroad Impacts None None

SR 130 Impacts

Ties in before Lanes Mill
Road at Sta. 200+63.21, but
the grade break is only .15%
below the max allowable
grade break, so it does not
improve it as much as the
14.5' alternative.

Ties in before Lanes Mill Road at Sta.
200+73.53 and improves the existing
vertical geometry/grade breaks which
currently exceed ODOT's maximum
allowable grade breaks.

Cover over Storm
Sewers

Maximum reduction of 0.4’.

Reduced generally about more 6”
compared to 14.0’ alternative

Maintenance of

Traffic

100’ shorter work zone than
14.5’ alternative

100’ longer work zone than 14.0°
alternative.

Drive Impacts

One drive impacted at Sta.
8+90.48. Limited to apron
work within R/W.

One drive impacted at Sta. 14+92.27.
Limited to apron work within R/W.

Utility Impacts

4 gas has reduced cover. 2”
traffic signal conduit has
reduced cover.

4” gas has reduced cover. 2” traffic
signal conduit is now into the aggregate
base.

Right-of-Way (R/W)
Impacts

Yes, on west side, north of
bridge

Yes, on west side, north of bridge

Construction Costs

$1,240,000

$1,310,000

A
Cve. CHAGRIN VALLEY
ENGINEERING, LTD.

@ Creative Engineers

32

Intelligent Solutions




BUT-75/VAR 5.22/VAR Feasibility Study — PID 117275
September 2024 This conflicts with

sheet 34
6.0 CONCLUSION

The 15.0° vertical clearance alternative was selected as the preferred alternative since it increases

the vertical clearance from the existing condition.

The 15.0° vertical clearance alternative was selected as the preferred alternative since it increases
the vertical clearance from the existing condition. This alternative was not studied during the
feasibility study. However, see Appendix Q for justification for this alternative.

7.0 NEXT STEPS

Upon approval of this report by the District, CVE will prepare a contract modification for detailed
design of this project to complete the construction plans.

The project schedule indicates the feasibility study being completed in October 2024, which is on
schedule. Stage 1/2 design plans are expected in May of 2025, Stage 3 design plans are expected
in April of 2026, and final plans in November of 2026.
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BUT-75-05.22 PID 117275 - US 27/SR 4 DESIGN CRITERIA

ITEM REMARKS REF SECTION US 27 (Millville Oxford Road) SR 4 (Germantown Road)
PREFERRED | PROPOSED PREFERRED | PROPOSED
Design Functional Classification, FC L&D Vol. 1 101 03 Principal Arterial Other (Rural) 03 Principal Arterial Other (Urban)
Design Speed (mph) L&D Vol. 1 104 50 45
> Legal Speed (mph) L&D Vol. 1 104 45 45
(©) Managing Agency ODOT ODOT
':: Location Hanover Township Madison Township
(3 Number of Lanes 2 thru and a center turn lane 2 thru and a center turn lane
8 National Highway System (NHS) Project ODOT Roadway Inventory Yes Yes
2 Federal Aid Primary (FAP) Route ODOT Roadway Inventory Yes Yes
V) Current ADT (2027) ODOT TFMS Tool 7600 11550
ﬁ Design ADT (2047) ODOT TFMS Tool 7600 13000
a Design Hourly Volume (2047) ODOT TFMS Tool 1000 1600
Directional Distribution, D ODOT TFMS Tool 52.6% 53.7%
Trucks, T24 (24 Hour B&C) ODOT TFMS Tool 4% 4%
- >~ r © r [ |
Stopping Sight Distance, SSD (ft) L&D Vol. 1 201-1 425' 425' 360' 360'
Minimum Passing Sight Distance, PSD (ft) L&D Vol. 1 201-3 800’ 800' 700' 700'
ﬂ Intersection Sight Distance - Passenger Car (Left) (ft) L&D Vol. 1 201-5 555' 555' 500' 500'
% :2: Intersection Sight Distance - Passenger Car (Right) (ft) L&D Vol. 1 201-5 480 480' 430 430'
7 g Degcision Sight Distance, DSD, stop (ft) an?ﬂf‘gaitosﬁo( pA( )B ) L&D Vol. 1 201-6 465 (A) 465 (A) 800' (B) 800' (B)
Decision Sight Distance, DSD, change (ft) Speed/Path/Direction L&D Vol. 1 201-6 750' (C ) 750' (C) 930' (E) 930' (E)

Change (Rural C, Urban E)

:tl Max. CL Deflection w/out Horizontal Curve L&D Vol. 1 202-1 1° 05’ 1°05' 1°40' 1°40'
E (ZD Max. Degree of Curve L&D Vol. 1 202-2 7° 30’ 7° 30’ 8° 00 8° 00’
8 E Max. Degree of Curve w/out Superelevation L&D Vol. 1 202-3 0° 45' 0° 45' 5° 40’ 5° 40’
ﬁé O |Max. Superelevation Rate L&D Vol. 1 202-7 to 202-10 0.080 ft/ft 0.080 ft/ft 0.0309 ft/ft 0.039 ft/ft
I x. Degree of Curve w/out Spiral L&D Vol. 1 202-11 4° 30 4° 30’
—
Terrain L&D Vol. 1 103.2 Level Level
Maximum Grade L&D Vol. 1 203-1 4% 4% 6% 6%
P4 - 0.5% with Curb, 0.5% with Curb, 0.5% with Curb, 0.5% with Curb,
2 Minimum Grade L&D Vol. 1203.2.2 0.3% without Curb | 0.3% without Curb | 0.3% without Curb | 0.3% without Curb
g Max. Grade Break w/out Vertical Curve L&D Vol. 1 203-2 0.45% 0.45% 0.55% 0.55%
:tl Minimum "K" value for crest vertical curve L&D Vol. 1 203-3 84 84 61 61
(I:J Minimum Sight Stopping Distance (SSD) for crest vertical curve L&D Vol. 1 203-3 425' 425' 360' 360'
E Minimum "K" value for sag vertical curve L&D Vol. 1 203-6 96 96 79 79
> Minimum Sight Stopping Distance (SSD) for sag vertical curve L&D Vol. 1 203-6 425' 425' 360' 360'
Minimum length of vertical curve (ft) L&D Vol. 1 203.3.3 & 203.3.4 150' 150' 135' 135'
Minimum Vertical Clearance Over Roadway (ft) L&D Vol. 1 302-1 to 302-3 14'

P:\23365 - ODOT - BUT-75-5.22\117275\400-Engineering\Roadway\EngData\117275_BUT-27 and BUT-4 DesignMatrix



BUT-75-05.22 PID 117275 - US 27/SR 4 DESIGN CRITERIA

US 27 (Millville Oxford Road)

SR 4 (Germantown Road)

Guardrail with longer
posts is used)

Guardrail with longer
posts is used)

Guardrail with longer
posts is used)

Guardrail with longer
posts is used)

ITEM REMARKS REF SECTION
PREFERRED PROPOSED PREFERRED PROPOSED
Minimum Lane Width (ft) L&D Vol. 1 301-2 & 301-4 12 12' 12 12
Treated Shoulder Width (Left) (ft) L&D Vol. 1 301-3 & 301-4 8' 8' 1'-2' Paved 1'-2' Paved
Treated Shoulder Width (Right) (ft) L&D Vol. 1 301-3 & 301-4 8' 8' 1'-2' Paved 1'-2' Paved
Curbed Shoulder Width (ft) L&D Vol. 13014 8' 8' 1'-2' Paved 1'-2' Paved
Lateral Clearance Under Bridge L&D Vol. 1 302-3 13' Match existing 13' Match existing
Normal Cross Slope L&D Vol. 1 301.1.5 0.016 0.016 0.016 0.016
Pavement Transition Taper Rates L&D Vol. 1 301.1.4 L=WS L=WS L=WS*2/60 L=WS*2/60
Shoulder Transition Taper Rates L&D Vol. 1 301.2.3.2 Decrease: 25:1 Decrease: 25:1 Decrease: 25:1 Decrease: 25:1
Increase: 5:1 Increase: 5:1 Increase: 5:1 Increase: 5:1
. 4% Minimum 4% Minimum 4% Minimum 4% Minimum
P4 i
6 Slope Treatment Adjacent to Curbed Streets L&D Vol. 1 307-6 8% Maximum 8% Maximum 8% Maximum 8% Maximum
m Guardrail Offset (ft) L&D Vol. 1 301-3 10' 10 10' 10'
(=]
g 13' (Total Graded 13' (Total Graded 13' (Total Graded 13' (Total Graded
- Width may be Width may be Width may be Width may be
() . reduced as much as | reduced as much as | reduced as much as | reduced as much as
1T} R
0 Barrier Offset (ft) L&D Vol. 1301-3 3' where MGS 3' where MGS 3' where MGS 3' where MGS
/2]
(72}
(o]
(14
(&)

Grading Type L&D Vol. 1 307.2.1 Clear Zone Clear Zone Clear Zone Clear Zone
Clear Zone (ft) Foreslope 6:1 or Flatter L&D Vol. 1 600-1 19 19 19 19
Clear Zone (ft) Foreslope 6:1 to 4:1 L&D Vol. 1 600-1 26 26 26 26
Clear Zone (ft) Backslope 6:1 or Flatter L&D Vol. 1 600-1 21 21 21 21
Clear Zone (ft) Backslope 6:1 to 4:1 L&D Vol. 1 600-1 19 19 19 19
Clear Zone (ft) Backslope Steeper than 4:1 L&D Vol. 1 600-1 15 15 15 15
Sidewalk Installations MDG 2.5.1.1 N/A N/A Both sides Both sides
Walk Width (ft) MDG 4.3.2 N/A N/A 6'-8' 6'
Walk Cross Slope MDG 3.6.4 N/A N/A 1.56% 1.56%
Treelawn Width (ft) MDG 4.3.2 N/A N/A 2'-6' 0)

Design Manual Abbreviations:
MDG - Multimodal Design Guide

L&D Vol. 1 - Location and Design Manual, Volume 1
TFMS - Traffic Forecasting Management System

P:\23365 - ODOT - BUT-75-5.22\117275\400-Engineering\Roadway\EngData\117275_BUT-27 and BUT-4 DesignMatrix
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BUT-4 Drainage Area Map, Conduit Inventory and
Calculations
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INLET SPACING DESIGN

I AT

PID : 117275 Date : 04/25/2024  Project : BUT IR 75/VAR/5.22/VAR Location : SR-4
Description :Existing BUT-04 East Inlet Spacing Designer : SAF
Rainfall Area: C Storm Frequency (yr.) : 5 Total Allow. Spread (ft.) : 6.00* Allowable Depth (ft.) 0.42

STATION C.B. GUTTER RUNOFF CONC. GUTTER TIME LONG. GUTT. PAVT. GUTT. LOCAL RAIN INTERCPTD BYPASS TOTAL DEPTH PAVT.
Type LENGTH COEF AREA TIME TIME USED SLOPE SLOPE SLOPE WIDTH DEPRESS. FALL FLOW FLOW FLOW FLOW SPREAD

(ft.) (acres) (min.) (min.) (min.) (ft./ft) (ft/ft.) (ft./ft.) (ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)
1301+71  Begin
1298+53  CB-3  318.00 075 060 10.00 436 14.36 0.0043 0.0160 0.0160  0.00  0.0000 4.09 1.84  0.191 11.92 Sag **
1288+43  Begin
1289+94  CB-3 151.00 068 0.18 1000 247 1247 0.0032 0.0830 0.0160 2.00  0.1670 4.38 0.54 0.00 054  0.225 5.71
1291+45  CB-3 151.00 067 0.13 1000 251 1251 0.0032 0.0830 0.0160 2.00  0.1670 4.37 0.38 0.00 0.38  0.203 4.32
1293+63  CB-3  218.00 069 0.19 1000 351 13.51 0.0033 0.0830 0.0160 2.00  0.1670 4.21 0.55 0.00 055  0.226 5.77
1296+05 CB-3  242.00 075 0.19 1000 413 1413 0.0029 0.0830 0.0160 2.00  0.1670 4.12 0.59 0.00 059  0.235 6.29 wxx
1298+43  CB-3  238.00 060 047 1000 272 1272 0.0060 0.0830 0.0160 2.00  0.1670 4.34 1.22 0.00 122  0.260 7.86 ok
1298+53  CB-3 10.00 076 0.01 1000 020 10.20 0.0060 0.0830 0.0160 2.00  0.1670 4.78 0.05  0.086 1.04 End

SUMP DATA

Total Flow (cfs) : 1.89 Ponded Depth (ft.) : 0.154 Spread on Pavement (ft.) : 2.83

*2 ft was added to spread limit since a 14' lane is proposed
**Existing conditions violate spread within reconstruction limits
***Existing conditions violate spread within resurfacing limits

CDSS 1.0.0.3. Existing BUT 4 East Inlet Spacing.xml 1
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INLET SPACING DESIGN

I AT

PID : 117275 Date : 08/05/2024  Project : BUT IR 75/VAR/5.22/VAR Location : SR-4
Description :BUT-04 East Inlet Spacing Designer : SAF
Rainfall Area: C Storm Frequency (yr.) : 5 Total Allow. Spread (ft.) : 6.00* Allowable Depth (ft.) 0.42
STATION C.B. GUTTER RUNOFF CONC. GUTTER TIME LONG. GUTT. PAVT. GUTT. LOCAL RAIN INTERCPTD BYPASS TOTAL DEPTH PAVT.
Type LENGTH COEF AREA TIME TIME USED SLOPE SLOPE SLOPE WIDTH DEPRESS. FALL FLOW FLOW FLOW FLOW SPREAD
(ft.) (acres) (min.) (min.) (min.) (ft./ft) (ft/ft.) (ft./ft.) (ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)
1302+05  Begin
1301+71 CB-3 31.00 0.90 0.02 10.00 0.68 10.68 0.0094 0.0160 0.0160 0.00 0.0000 4.69 0.08 0.00 0.08 0.052 3.24
1301+25 CB-3 46.00 0.78 0.06 10.00 0.80 10.80 0.0094 0.0160 0.0160 0.00 0.0000 4.67 0.20 0.02 0.22 0.074 4.63
1300+75  CB-3 50.00 079 0.07 1000 035 10.35 0.0940 0.0160 0.0160  0.00  0.0000 4.75 0.25 0.03 028  0.053 3.29
1300+25 CB-3 50.00 0.80 0.06 10.00 0.35 10.35 0.0940 0.0160 0.0160 0.00 0.0000 4.75 0.23 0.02 0.26 0.051 3.18
1299+75 CB-3 50.00 0.75 0.06 10.00 0.86 10.86 0.0094 0.0160 0.0160 0.00 0.0000 4.66 0.21 0.02 0.23 0.076 4.73
1299+25  CB-3 50.00 071 0.16 1000 069 10.69 0.0094 0.0160 0.0160  0.00  0.0000 4.69 0.43 0.13 055  0.105 6.54 **
1298+53  CB-3 72.00 072 020 1000 080 10.80 0.0094 0.0830 0.0160  1.38  0.1670 4.67 0.80  0.196 6.49 Sag **
1288+43 Begin
1289+94  CB-3 151.00 068 0.18 1000 247 1247 0.0032 0.0830 0.0160 2.00  0.1670 4.38 0.54 0.00 054  0.225 5.71
1291+45  CB-3 151.00 067 0.13 1000 251 1251 0.0032 0.0830 0.0160 2.00  0.1670 4.37 0.38 0.00 0.38  0.203 4.32
1293+63 CB-3 218.00 0.69 0.19 10.00 3.57 13.57 0.0032 0.0830 0.0160 2.00 0.1670 4.21 0.55 0.00 0.55 0.227 5.83
1296+05 CB-3  242.00 075 0.19 1000 247 1247 0.0085 0.0830 0.0160 2.00  0.1670 4.38 0.62 0.00 062  0.203 4.34
1297+50  CB-3 145.00 063 023 1000 148 11.48 0.0085 0.0830 0.0160 2.00  0.1670 4.54 0.66 0.00 066  0.207 4.56
1298+43 CB-3 68.00 0.73 0.24 10.00 0.69 10.69 0.0085 0.0830 0.0160 2.00 0.1670 4.69 0.82 0.00 0.82 0.221 5.45
1298+53 CB-3 10.00 0.76 0.01  10.00 0.17 10.17 0.0085 0.0830 0.0160 2.00 0.1670 4.79 i i 0.05 0.081 0.98 End
CDSS 1.0.0.3. BUT 4 East Inlet Spacing.xml 1

*2 ft was added to spread limit since a 14' lane is proposed
**Note that catch basins have been added every 50' where feasible and in this area needed additional distance to avoid elliptical pipe crossing.
Cannot add any additional basins
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INLET SPACING DESIGN

STATION C.B. GUTTER RUNOFF CONC. GUTTER TIME LONG. GUTT. PAVT. GUTT. LOCAL RAIN INTERCPTD BYPASS TOTAL DEPTH PAVT.
Type LENGTH COEF AREA TIME TIME USED SLOPE SLOPE SLOPE WIDTH DEPRESS. FALL FLOW FLOW FLOW FLOW SPREAD

(ft.) (acres) (min.) (min.) (min.) (ft./ft) (ft/ft.) (ft./ft.) (ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)
SUMP DATA
Total Flow (cfs) : 0.85 Ponded Depth (ft.) : 0.074 Spread on Pavement (ft.) : 2.09

CDSS 1.0.0.3. BUT 4 East Inlet Spacing.xml 2



INLET SPACING DESIGN

PID : 117275 Date : 04/25/2024  Project : BUT IR 75/VAR/5.22/VAR Location : SR-4
Description :Existing BUT-04 West Inlet Spacing Designer : SAF
Rainfall Area: C Storm Frequency (yr.): 5 Total Allow. Spread (ft.) : 6.00* Allowable Depth (ft.) 0.42

STATION C.B. GUTTER RUNOFF CONC. GUTTER TIME LONG. GUTT. PAVT. GUTT. LOCAL RAIN INTERCPTD BYPASS TOTAL DEPTH PAVT.
Type LENGTH COEF AREA TIME TIME USED SLOPE SLOPE SLOPE WIDTH DEPRESS. FALL FLOW FLOW FLOW FLOW SPREAD

(ft.) (acres) (min.) (min.) (min.) (ft./ft) (ft/ft.) (ft./ft.) (ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)
1301+71  Begin
1298+75 CB-3 296.00 0.79 0.32 10.00 470 14.70 0.0043 0.0160 0.0160 0.00 0.0000 4.04 0.69 0.33 1.02 0.153 9.55 **
1298+32 CB-3 43.00 0.77 0.06 10.00 0.61 10.68 0.0043 0.0830 0.0160 2.00 0.1670 4.69 i i 0.55 0.217 5.20 Sag
1288+33  Begin
1290+00 CB-3 167.00 0.81 0.17 10.00 272 1272 0.0032 0.0830 0.0160 2.00 0.1670 4.34 0.60 0.00 0.60 0.232 6.16 **x
1291+45 CB-3 145.00 0.83 0.20 10.00 232 1232 0.0032 0.0830 0.0160 2.00 0.1670 4.40 0.73 0.00 0.73 0.246 7.00 **x*
1293+63  CB-3  218.00 071 0.33 10.00 3.32 1332 0.0033 0.0830 0.0160 2.00  0.1670 4.24 0.99 0.00 099  0.266 8.27 #kk
1294+75 CB-3A  112.00 065 0.18 10.00 1.87 11.87 0.0031 0.0830 0.0160 2.00  0.1670 4.48 0.52 0.00 052  0.225 5.68
1296+05 CB-3 130.00 0.90 0.25 10.00 2.09 12.09 0.0029 0.0830 0.0160 2.00 0.1670 4.44 1.00 0.00 1.00 0.271 8.58 xxx
1298+32  CB-3  248.00 061 039 10.00 2.89 12.89 0.0060 0.0830 0.0160 2.00  0.1670 4.31 1.03  0.248 7.10 End #*

SUMP DATA

Total Flow (cfs) : 1.57 Ponded Depth (ft.) : 0.132 Spread on Pavement (ft.) : 2.63

*2 ft was added to spread limit since a 14' lane is proposed
**Existing conditions violate spread within reconstruction limits
***Existing conditions violate spread within resurfacing limits

CDSS 1.0.0.3. Existing BUT 4 West Inlet Spacing.xml 1
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INLET SPACING DESIGN

I AT

PID : 117275 Date : 08/06/2024  Project : BUT IR 75/VAR/5.22/VAR Location : SR-4
Description :BUT-04 West Inlet Spacing Designer : SAF
Rainfall Area: C Storm Frequency (yr.) : 5 Total Allow. Spread (ft.) : 6.00* Allowable Depth (ft.) 0.42

STATION C.B. GUTTER RUNOFF CONC. GUTTER TIME LONG. GUTT. PAVT. GUTT. LOCAL RAIN INTERCPTD BYPASS TOTAL DEPTH PAVT.
Type LENGTH COEF AREA TIME TIME USED SLOPE SLOPE SLOPE WIDTH DEPRESS. FALL FLOW FLOW FLOW FLOW SPREAD

(ft.) (acres) (min.) (min.) (min.) (ft./ft) (ft/ft.) (ft./ft.) (ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)
1301+71 Begin
1301+25 CB-3 46.00 0.79 0.05 10.00 0.84 10.84 0.0094 0.0160 0.0160 0.00 0.0000 4.66 0.18 0.01 0.18 0.069 4.34
1300+75 CB-3 50.00 0.78 0.05 10.00 0.90 10.90 0.0094 0.0160 0.0160 0.00 0.0000 4.65 0.18 0.01 0.19 0.070 4.39
1300+25 CB-3 50.00 0.78 0.05 10.00 0.90 10.90 0.0094 0.0160 0.0160 0.00 0.0000 4.65 0.18 0.01 0.19 0.070 4.40
1299+75 CB-3 50.00 0.78 0.05 10.00 0.38 10.38 0.0940 0.0160 0.0160 0.00 0.0000 4.75 0.19 0.01 0.20 0.046 2.88
1299+25 CB-3 50.00 0.78 0.05 10.00 0.90 10.90 0.0094 0.0160 0.0160 0.00 0.0000 4.65 0.18 0.01 0.19 0.070 4.40
1298+53 CB-3 72.00 0.83 0.08 10.00 1.14 11.14 0.0094 0.0160 0.0160 0.00 0.0000 4.60 ke ke 0.32 0.085 5.31 Sag
1288+33  Begin
1290+00 CB-3 167.00 0.81 0.17 10.00 272 12,72 0.0032 0.0830 0.0160 2.00 0.1670 4.34 0.60 0.00 0.60 0.232 6.16 **
1291+45 CB-3 145.00 0.83 0.20 10.00 232 1232 0.0032 0.0830 0.0160 2.00 0.1670 4.40 0.73 0.00 0.73 0.246 7.00 **
1293+63 CB-3 218.00 0.71 0.33 10.00 3.37 13.37 0.0032 0.0830 0.0160 2.00 0.1670 4.24 0.99 0.00 0.99 0.267 8.33 #x
1294+75 CB-3A 112.00 0.65 0.18 10.00 1.84 11.84 0.0032 0.0830 0.0160 2.00 0.1670 4.48 0.52 0.00 0.52 0.224 5.62
1296+05 CB-3 130.00 0.90 0.25 10.00 129 11.29 0.0085 0.0830 0.0160 2.00 0.1670 4.58 1.03 0.00 1.03 0.236 6.39 **
1297+50 CB-3 145.00 0.62 0.26 10.00 147 11.47 0.0085 0.0830 0.0160 2.00 0.0000 4.54 0.73 0.00 0.73 0.214 4.98
1298+32 CB-3 82.00 0.63 0.13 10.00 0.86 10.86 0.0085 0.0830 0.0160 2.00 0.0000 4.66 0.39 0.00 0.39 0.173 243
1298+53 CB-3 21.00 0.63 0.03 10.00 0.31 10.31 0.0085 0.0830 0.0160 2.00 0.1670 4.76 i id 0.09 0.100 1.21 End
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*2 ft was added to spread limit since a 14' lane is proposed
**Note that the allowable spread is exceeded however these inlets fall outside of the reconstruction limits
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INLET SPACING DESIGN

STATION C.B. GUTTER RUNOFF CONC. GUTTER TIME LONG. GUTT. PAVT. GUTT. LOCAL RAIN INTERCPTD BYPASS TOTAL DEPTH PAVT.
Type LENGTH COEF AREA TIME TIME USED SLOPE SLOPE SLOPE WIDTH DEPRESS. FALL FLOW FLOW FLOW FLOW SPREAD

(ft.) (acres) (min.) (min.) (min.) (ft./ft) (ft/ft.) (ft./ft.) (ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)
SUMP DATA
Total Flow (cfs) : 0.41 Ponded Depth (ft.) : 0.028 Spread on Pavement (ft.) : 1.66

CDSS 1.0.0.3. BUT 4 West Inlet Spacing.xml 2



STORM SEWER SYSTEM

PID : 117275 Date : 04/25/2024 Project : BUT IR 75/VAR/5.22/VAR Location : SR-4

Description :Existing BUT-04 North Storm Sewer Designer : SAF

Rainfall Area: C Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 50

Minimum Pipe Size : 0.00 Tailwater Elevation (ft.): 644.65

JUNCTION STATION AAREA ACA BEGIN RAINFALL DISCHARGE PIPE F/L PIPE MEAN JUST FULL FRICT HYGREL. COVER COVER COVER INLET TYPE

From To From XAREA 3CA TIME INTENSITY  (cfs.) DIAM. LENGTHSLOPE IN/OUT VEL CAPACITY SLOPE IN/OUT IN/OUT MINUS MINUS MANNING'S

To (acres) (min.) (oyrs)(50yrs) (10yrs)s0yrs) (i) (ft)  (Ft./ft.) (ft)  (fps.)  (cfs)  (ft/ft)  (ft.) (ft)  HY GR CROWN n

N1 N3 1301+71 056 046 1500 4.47 549 20 25 12 61.0 0.0120 650.59 4.51 363 00066 65146  652.27 081 068 CB2-5

begin 1301+71 0.56 0.46 649.86 651.06  653.22 0.015

N3 N4 1301+71 830 6.37 1523 444 549 303 375 27 7.0 0.0186 648.90 10.29 39.35 0.0195 651.06 653.22 2.16 2.07 MH 3
1301+72 8.86 6.82 648.77 650.92 652.58 0.015

N4 N7 1301+72 117 0.85 1524 4.44 536 341 41.1 48  257.0 0.0025 646.76 5.09 67.35 0.0011 649.35 652.58 3.23 1.82 CB2-2B
1299+15  10.03  7.67 646.11 649.07 652.64 0.015

N7 N8 1299+15 0.00 0.00 16.08 4.33 5.31 33.2 40.8 54« 89.0 0.0019 645.64 4.55 80.12 0.0006  648.69 652.64 3.95 2.50 MH 1
1298+53  10.03  7.67 645.47 648.64 655.37 0.015

N15 N16 1298+51 0.01 0.01 10.00 532 637 01 0.1 24 9.0 0.0533 647.70 242 48.71 0.0000 649.10 651.91 2.81 2.21 CB3

begin  1298+42  10.04  7.69 647.22 649.10  651.80 0.015
S1 N16 1208+32 039 024 1000 532 637 13 15 24 440 00009  647.26 150 6.36 0.0001 64910 65200 290 274  CB3
begin  1298+42 1043  7.92 647.22 649.10  651.80 0.015

N16 N8 1298+42 047 028 1049 522 637 28 34 36 19.0 0.0095 647.49 4.14 60.52 0.0000 649.10 651.80 2.70 1.31 CB3
1298+53  10.90  8.21 647.31 649.10 655.37 0.015

N8 N9 1298+53 0.00 0.00 1640 429 522 352 428 60 232.0 0.0039 645.55 5.95 151.23 0.0004 648.15 655.37 7.22 4.82 MH 1
final 1299+53  10.90  8.21 644.65 648.06 649.65 0.015

**54" pipe size was used as an equivalent size to represent the 68"x43" elliptical pipe since it has the same approximate cross sectional area
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STORM SEWER SYSTEM

PID : 117275 Date : 04/25/2024 Project : BUT IR 75/VAR/5.22/VAR Location : SR-4

Description :Proposed BUT-04 North Storm Sewer Designer : SAF

Rainfall Area: C Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 50

Minimum Pipe Size : 0.00 Tailwater Elevation (ft.): 644.65

JUNCTION STATION AAREA ACA BEGIN RAINFALL DISCHARGE PIPE F/L PIPE MEAN JUST FULL FRICT HYGREL. COVER COVER COVER INLET TYPE

From To From XAREA 3CA TIME INTENSITY  (cfs.) DIAM. LENGTHSLOPE IN/OUT VEL CAPACITY SLOPE IN/OUT IN/OUT MINUS MINUS MANNING'S

To (acres) (min.) (oyrs)(50yrs) (10yrs)s0yrs) (i) (ft)  (Ft./ft.) (ft)  (fps.)  (cfs)  (ft/ft)  (ft.) (ft.)  HY GR CROWN n
N1 N2 1301+71 056 046 1500 4.47 549 20 25 12 16.0 0.0119 650.59 4.49 362 00066 65150  652.27 077 068 CB2-5
begin 1301+71 0.56 0.46 650.40 651.39  653.39 0.015

N2 N3 1301+71 002 002 1506 4.47 549 21 26 12 45.0 0.0120 650.40 4.55 364 00072 651.39  653.39 200  1.99 CB3
1301+71 0.58 0.48 649.86 651.07  653.22 0.015

N3 N4 1301+71 8.47 651 1522 444 549 310 384 27 7.0 0.0186 648.90 10.32 39.35 0.0204 651.07  653.22 215 207 CB3
1301+72  9.05 6.98 648.77 650.93  652.58 0.015

N4 N5 1301+72 1.00 0.71 1524 4.44 547 342 421 48 47.0 0.0026 646.76  5.11 67.67 0.0011 649.66 652.58 2.92 1.82 MH 3

1300+25 10.05  7.69 646.64 649.61  653.71 0.015

N13 N14 1301+25  0.06 005 10.00 532 643 02 03 12 430 00100  650.14 2.35 3.32 00001 650.35 65309 274 195 CB3
begin  1301+25 10.11  7.74 649.71 650.32  653.10 0.015

N14 N5 1301+25 005 004 1030 526 642 05 06 12 6.5 0.0108  649.71 2.88 345 00003 650.30 65310 2.80 239  CB3
1301+25 10.16  7.78 649.64 650.29  653.71 0.015

N5 N6 1301+25 0.00 0.00 1539 442 544 344 423 48 50.0 0.0024 646.64 5.00 65.60 0.0012  649.55 653.71 4.16 3.07 MH BC

1300+75 1016 7.78 646.52 649.49 653.29 0.015

N15 N16 1300+75 0.07 0.06 10.00 5.32 643 03 04 12 43.0 0.0100 650.02 2.49 3.32  0.0001 650.25 652.65 2.40 1.63 CB3

begin 1300+75 1023 7.83 649.59 650.21 652.66 0.015
CDSS 1.0.0.3. BUT 4 North Storm Sewer.xml 1

BC = BLIND CONNECTION
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STORM SEWER SYSTEM

JUNCTION STATION AAREA ACA BEGIN RAINFALL DISCHARGE PIPE F/IL PIPE MEAN JUST FULL FRICT HYGREL. COVER COVER COVER INLET TYPE

From To From ZXAREA rCA TIME INTENSITY  (cfs.) DIAM. LENGTHSLOPE IN/OUT VEL CAPACITY SLOPE IN/OUT IN/OUT MINUS MINUS MANNING'S
To (acres) (min.) (oyrs)(soyrs) (toyrs)S0yrs)  (in.)  (ft)  (ft/ft)  (ft)  (fps)  (cfs)  (fu/ft)  (ft.) (ft)  HY GR CROWN "

N16 N6 1300+75  0.05 0.04 1029 526 642 05 06 12 6.5 0.0108  649.59 2.95 345 00004 65018 652.66 248 207 CB3
1300475 10.28  7.87 649.52 650.18  653.29 0.015

N6 N7 1300+75 0.00 0.00 1556 4.40 542 346 426 48 50.0 0.0026 646.52 5.16 68.28 0.0012  649.42 653.29 3.87 2.77 MH BC

1300+25 10.28  7.87 646.39 649.37  652.91 0.015

N17 N18 1300+25  0.06 0.05 10.00 532 643 03 03 12 430 00100  649.89 2.38 332 0.0001 650.10 65218 208 129 CB3
begin  1300+25 10.34  7.92 649.46 650.07  652.19 0.015
N18 N7 1300+25 005 004 1030 526 642 05 06 12 6.5 00108  649.46 2.90 345 00003 65005 65219 214 173  CB3
1300+25 10.39  7.96 649.39 650.04  652.91 0.015

N7 N8 1300+25 0.00 0.00 15.72 4.38 539 34.8 429 48 50.0 0.0024 646.39 5.01 65.60 0.0012 649.31 652.91 3.60 2.52 MH BC

1299+75 10.39  7.96 646.27 649.25  653.05 0.015

N19 N20 1299+75 0.06 0.05 10.00 5.32 643 02 0.3 12 42.0 0.0100 649.76 2.33 332 0.0001 64997  651.72 1.75 0.96 CB3
begin 1299+75 1045  8.01 649.34 649.95  651.72 0.015
N20 N8 1299+75 0.05 0.04 1030 526 6.42 04 05 12 6.5 0.0108 649.34 2.86 345 0.0003 649.92  651.72 1.80 1.38 CB3
1299+75 10.50 8.04 649.27 649.92  653.05 0.015

N8 N9 1299+75 0.00 0.00 15.88 4.35 5.37 350 432 48 50.0 0.0026 646.27 5.18 68.28 0.0012  649.18 653.05 3.87 2.78 MH BC

1299+25 10.50  8.04 646.14 649.12  652.62 0.015

N21 N22 1299+25  0.16 0.1 1000 532 644 06 07 12 405 0.0099 649.61 3.03 3.30 0.0006 649.94  651.27 133 0.66 cB3
begin  1299+25 1066 8.16 649.21 649.89  651.26 0.015
N22 N9 1299+25  0.05 0.04 1022 528 644 08 1.0 12 6.5 0.0108 649.21 3.41 345 0.0010 649.86  651.26 140  1.05 CB3
1299+25 10.71  8.20 649.14 649.85  652.62 0.015

N9 N10 1299+25 0.00 0.00 16.04 4.33 536 355 44.0 48 10.0 0.0030 646.14 548 73.35 0.0012 649.11 652.62 3.51 2.48 MH BC
1299+15  10.71  8.20 646.11 649.10 652.64 0.015
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STORM SEWER SYSTEM

I AT

JUNCTION STATION AAREA ACA BEGIN RAINFALL DISCHARGE PIPE F/IL PIPE MEAN JUST FULL FRICT HYGREL. COVER COVER COVER INLET TYPE

From To From ZXAREA rCA TIME INTENSITY  (cfs.) DIAM. LENGTHSLOPE IN/OUT VEL CAPACITY SLOPE IN/OUT IN/OUT MINUS MINUS MANNING'S
To (acres) (min.) (oyrs)(soyrs) (toyrs)S0yrs)  (in.)  (ft)  (ft/ft)  (ft)  (fps)  (cfs)  (fu/ft)  (ft.) (ft)  HY GR CROWN "

N10 N11 1299+15 0.00 0.00 16.07 4.33 5.31 355 43.6 54* 89.0 0.0019 645.64 4.63 80.12 0.0007 648.73 652.64 3.91 2.50 MH 1

1298+53 10.71  8.20 645.47 648.67  655.37 0.015
N23 N24 1298+53 021 0.15 1000 5.32 647 0.8 1.0 12 10.0 0.0450 648.70 5.64 7.05 0.0010 649.05 650.77 1.72 1.07 CB3
begin 1208+43 10.92 8.35 648.25 649.04  650.82 0.015

N24 N11 1298+43 024 0.18 10.03 532 647 1.7 21 36 19.0 0.0100 647.50 3.66 62.18 0.0000 649.04 650.49 145 -0.01 CB3
1298+53 11.16  8.52 647.31 649.04 650.82 0.015

N11  N12 1298+53 0.00 0.00 16.40 4.29 522 36.5 445 60 232.0 0.0039 645.55 6.02 151.23 0.0004 648.17 655.37 7.20 4.82 MH 1
final 1299+53  11.16  8.52 644.65 648.08 649.65 0.015

CDSS 1.0.0.3. BUT 4 North Storm Sewer.xml 3
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flis
Text Box
*54" pipe size was used as an equivalent size to represent the 68"x43" elliptical pipe since it has the same approximate cross sectional area

flis
Text Box
*


STORM SEWER SYSTEM

PID : 117275 Date : 08/06/2024 Project : BUT IR 75/VAR/5.22/VAR Location : SR-4

Description :Existing BUT-04 South Storm Sewer with 649.50 Tailwater Designer : SAF

Rainfall Area: C Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Minimum Pipe Size : 0.00 Tailwater Elevation (ft.): 649.50

JUNCTION STATION AAREA ACA BEGIN RAINFALL DISCHARGE PIPE F/L PIPE MEAN JUST FULL FRICT HYGREL. COVER COVER COVER INLET TYPE

From To From XAREA 3CA TIME INTENSITY  (cfs.) DIAM. LENGTHSLOPE IN/OUT VEL CAPACITY SLOPE IN/OUT IN/OUT MINUS MINUS MANNING'S

To (acres) (min.) (10yrs.)(25yrs.) (10yrs.)(25yrs.)  (in.) (ft.)  (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) HY GR CROWN n'

S1 S22 1298+32 0.00 0.00 10.00 532 386 00 0.0 27  227.0 0.0011 647.29 0.00 9.39 0.0000 650.08  652.02 1.94 248 MH 3

begin 1296+05  0.00 647.05 650.08  653.43 0.015

S2 S3 1296+05 044 037 10.00 532 386 20 14 36  131.0 0.0037 647.03 2.67 37.64 0.0000 650.08 653.43 3.35 3.40 MH 3
1294+75 044 037 646.55 650.08 653.35 0.015

S3  S4 1294+75 0.18 0.12 10.82 516 386 25 19 36  112.0 0.0037 646.55 2.87 37.62 0.0000 650.08 653.35 3.27 3.80 MH 3
1293+63 062 048 646.14 650.08 653.65 0.015

S4 S5 1293+63 052 036 1147 504 38 43 33 36 219.0 0.0032 646.07 3.20 35.16 0.0000 650.08 653.65 3.57 4.58 MH 3
1291+45 114 085 645.37 650.08 654.31 0.015

S5 S6 1291+45 033 025 1261 484 386 53 43 36 144.0 0.0023 645.36 3.03 29.77  0.0001 650.08 654.31 4.23 5.95 MH 3
1290+02 147 110 645.03 650.07 657.63 0.015

S6 S7 1290+02 035 0.26 1340 471 386 64 53 36 135.0 0.0023 645.03 3.19 29.80 0.0001  650.07 657.63 7.56 9.60 MH 3
1288+67 182 1.36 644.72 650.06 658.06 0.015

S7 S8 1288+67 0.00 0.00 1411 460 386 6.3 53 36 82.0 0.0023 644.72 3.18 29.93 0.0001 650.06 658.06 8.00 10.34 MH 3
1287+85 182 1.36 644.53 650.05 658.28 0.015

S8 S9 1287+85 0.34 027 1454 454 386 74 6.3 36 87.0 0.0023 644.53 3.32 29.81 0.0001 650.05 658.28 8.23 10.75 MH 2
1286+98 216 1.63 644.33 650.04 656.65 0.015

CDSS 1.0.0.3. Existing BUT 4 South Storm Sewer with 649.50 Tailwater.xml 1

*Rim and invert elevations are interpolated from multiple record plans to represent the general system.
Stations are CVE generated and not from record plans
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Stations are CVE generated and not from record plans


STORM SEWER SYSTEM

I AT

JUNCTION STATION AAREA ACA BEGIN RAINFALL DISCHARGE PIPE F/L PIPE MEAN JUST FULL FRICT HYGREL. COVER COVER COVER INLET TYPE
From To From X AREA »CA TIME INTENSITY (cfs.) DIAM.LENGTHSLOPE IN/OUT VEL CAPACITY SLOPE IN/OUT IN/OUT MINUS MINUS MANNING'S
To (acres) (min.) (1oyrs)(25yrs) (10yrs)(25yrs)  (in.)  (ft.)  (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) HY GR CROWN n'

S9 S10 1286+98 0.00 0.00 1497 448 386 7.3 6.3 36  312.0 0.0023 644.33 3.31 29.87 0.0001 650.04 656.64 6.60 9.31 MH 2
1283+87 216 163 643.61 650.00 657.31 0.015

S10 S11 1283+87 0.72 044 1655 427 386 88 8.0 36 317.0 0.0023 643.61 3.49 29.84 0.0002 650.00 657.31 731 10.70 MH 2
1280+70 2.88 2.06 642.88 649.94 656.60 0.015

S11  S12 1280+70 0.00 0.00 18.06 4.08 3.8 84 8.0 36 187.0 0.0023 642.88 3.44 29.82 0.0002 649.94 656.60 6.66 10.72 MH 2
1278+84 2.88  2.06 642.45 649.91 645.45 0.015

S12 S13 1278+84 015 0.14 1897 398 386 88 85 36 173.0 0.0041 642.45 4.29 39.84 0.0002 649.91 645.45 -4.46 0.00 MH BC
1277+13 3.03 220 641.74 649.87 655.71 0.015

S13  S14 1277+13 0.08 0.07 1964 391 386 89 88 36  386.0 0.0026 641.73 3.63 3149 0.0002 649.87 655.71 584 10.98 MH 2
1273+26 341 227 640.74 649.78 657.62 0.015

S14 S15 1273+26 027 024 2141 373 386 94 97 36  385.0 0.0026 640.73 3.69 3153 0.0003 649.78 657.62 7.84 13.89 MH 2
1269+41 3.38  2.51 639.74 649.67 660.31 0.015

S15 S16 1269+41 0.00 0.00 2315 357 386 9.0 97 36  373.0 0.0028 639.73 3.74 32.68 0.0003  649.67 660.31 10.64 17.58 MH 2
1265+69 3.38 251 638.70 649.57 662.63 0.015

S16 S17 1265+69 0.00 0.00 2481 343 386 86 9.7 36  238.0 0.0029 638.20 3.79 33.72 0.0003  649.57 662.63 13.06 2143 MH 2
final 1263+32 3.38 251 637.50 649.50 640.50 0.015

BC = BLIND CONNECTION (existing concrete collar)
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*Rim and invert elevations are interpolated from multiple record plans to represent the general system.
Stations are CVE generated and not from record plans
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STORM SEWER SYSTEM

PID : 117275 Date : 08/06/2024 Project : BUT IR 75/VAR/5.22/VAR Location : SR-4

Description :Existing BUT-04 South Storm Sewer with 652.50 Tailwater Designer : SAF

Rainfall Area: C Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Minimum Pipe Size : 0.00 Tailwater Elevation (ft.): 652.50

JUNCTION STATION AAREA ACA BEGIN RAINFALL DISCHARGE PIPE F/L PIPE MEAN JUST FULL FRICT HYGREL. COVER COVER COVER INLET TYPE

From To From XAREA 3CA TIME INTENSITY  (cfs.) DIAM. LENGTHSLOPE IN/OUT VEL CAPACITY SLOPE IN/OUT IN/OUT MINUS MINUS MANNING'S

To (acres) (min.) (10yrs.)(25yrs.) (10yrs.)(25yrs.)  (in.) (ft.)  (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) HY GR CROWN n'

S1 S22 1298+32 0.00 0.00 10.00 532 386 00 0.0 27  227.0 0.0011 647.29 0.00 9.39 0.0000 653.08 65202 -1.06 248 MH 3

begin 1296+05  0.00 647.05 653.08  653.43 0.015

S2 S3 1296+05 044 037 10.00 532 386 20 14 36  131.0 0.0037 647.03 2.67 37.64 0.0000 653.08 653.43 0.35 3.40 MH 3
1294+75 044 037 646.55 653.08 653.35 0.015

S3  S4 1294+75 0.18 0.12 10.82 516 386 25 19 36  112.0 0.0037 646.55 2.87 37.62 0.0000 653.08 653.35 0.27 3.80 MH 3
1293+63 062 048 646.14 653.08 653.65 0.015

S4 S5 1293+63 052 036 1147 504 38 43 33 36 219.0 0.0032 646.07 3.20 35.16 0.0000 653.08 653.65 0.57 4.58 MH 3
1291+45 114 085 645.37 653.08 654.31 0.015

S5 S6 1291+45 033 025 1261 484 386 53 43 36 144.0 0.0023 645.36 3.03 29.77  0.0001 653.08 654.31 1.23 5.95 MH 3
1290+02 147 110 645.03 653.07 657.63 0.015

S6 S7 1290+02 035 0.26 1340 471 386 64 53 36 135.0 0.0023 645.03 3.19 29.80 0.0001  653.07 657.63 4.56 9.60 MH 3
1288+67 182 1.36 644.72 653.06 658.06 0.015

S7 S8 1288+67 0.00 0.00 1411 460 386 6.3 53 36 82.0 0.0023 644.72 3.18 29.93 0.0001 653.06 658.06 500 10.34 MH 3
1287+85 182 1.36 644.53 653.05 658.28 0.015

S8 S9 1287+85 0.34 027 1454 454 386 74 6.3 36 87.0 0.0023 644.53 3.32 29.81 0.0001 653.05 658.28 523 10.75 MH 2
1286+98 216 1.63 644.33 653.04 656.65 0.015

CDSS 1.0.0.3. Existing BUT 4 South Storm Sewer with 652.50 Tailwater.xml 1

*Rim and invert elevations are interpolated from multiple record plans to represent the general system.
Stations are CVE generated and not from record plans
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*Rim and invert elevations are interpolated from multiple record plans to represent the general system. 
Stations are CVE generated and not from record plans


STORM SEWER SYSTEM

I AT

JUNCTION STATION AAREA ACA BEGIN RAINFALL DISCHARGE PIPE F/L PIPE MEAN JUST FULL FRICT HYGREL. COVER COVER COVER INLET TYPE
From To From X AREA »CA TIME INTENSITY (cfs.) DIAM.LENGTHSLOPE IN/OUT VEL CAPACITY SLOPE IN/OUT IN/OUT MINUS MINUS MANNING'S
To (acres) (min.) (1oyrs)(25yrs) (10yrs)(25yrs)  (in.)  (ft.)  (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) HY GR CROWN n'

S9 S10 1286+98 0.00 0.00 1497 448 386 7.3 6.3 36  312.0 0.0023 644.33 3.31 29.87 0.0001 653.04 656.64 3.60 9.31 MH 2
1283+87 216 163 643.61 653.00 657.31 0.015

S10 S11 1283+87 0.72 044 1655 427 386 88 8.0 36 317.0 0.0023 643.61 3.49 29.84 0.0002 653.00 657.31 431 10.70 MH 2
1280+70 2.88 2.06 642.88 652.94 656.60 0.015

S11  S12 1280+70 0.00 0.00 18.06 4.08 3.8 84 8.0 36 187.0 0.0023 642.88 3.44 29.82 0.0002 652.94 656.60 3.66 10.72 MH 2
1278+84 2.88  2.06 642.45 652.91 645.45 0.015

S12 S13 1278+84 015 0.14 1897 398 386 88 85 36 173.0 0.0041 642.45 4.29 39.84 0.0002 652.91 645.45 -7.46 0.00 MH BC
1277+13 3.03 220 641.74 652.87 655.71 0.015

S13 S14 1277+13 0.08 0.07 1964 3.91 386 89 88 36 386.0 0.0026 641.73 3.63 3149 0.0002 652.87 655.71 2.84 10.98 MH 2
1273+26 311 227 640.74 652.78  657.62 0.015

S14 S15 1273+26 027 024 2141 373 386 94 97 36  385.0 0.0026 640.73 3.69 3153 0.0003 652.78 657.62 4.84 13.89 MH 2
1269+41 3.38  2.51 639.74 652.67 660.31 0.015

S15 S16 1269+41 0.00 0.00 2315 357 386 9.0 97 36  373.0 0.0028 639.73 3.74 32.68 0.0003 652.67 660.31 764 17.58 MH 2
1265+69 3.38 251 638.70 652.57 662.63 0.015

S16 S17 1265+69 0.00 0.00 2481 343 386 86 9.7 36  238.0 0.0029 638.20 3.79 33.72 0.0003 65257 662.63 10.06 2143 MH 2
final 1263+32 3.38 251 637.50 652.50 640.50 0.015

BC = BLIND CONNECTION (existing concrete collar)

CDSS 1.0.0.3. Existing BUT 4 South Storm Sewer with 652.50 Tailwater.xml 2

*Rim and invert elevations are interpolated from multiple record plans to represent the general system.
Stations are CVE generated and not from record plans
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STORM SEWER SYSTEM

PID : 117275 Date : 04/25/2024 Project : BUT IR 75/VAR/5.22/VAR Location : SR-4
Description :Existing BUT-04 South Storm Sewer with Program Sizing Pipes Designer : SAF
Rainfall Area: C Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25
Minimum Pipe Size : 0.00 Tailwater Elevation (ft.): 637.50
JUNCTION STATION AAREA ACA BEGIN RAINFALL DISCHARGE PIPE F/L PIPE MEAN JUST FULL FRICT HYGREL. COVER COVER COVER INLET TYPE
From To From XAREA 3CA TIME INTENSITY  (cfs.) DIAM. LENGTHSLOPE IN/OUT VEL CAPACITY SLOPE IN/OUT IN/OUT MINUS MINUS MANNING'S
To (acres) (min.) (10yrs.)(25yrs.) (10yrs.)(25yrs.)  (in.) (ft.)  (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) HY GR CROWN n'
S1 S22 1298+32 0.00 0.00 10.00 532 511 00 0.0 12 227.0 0.0011 647.29 0.00 1.08 0.0000 648.04  652.02 398 373 MH 3
begin 1296+05  0.00 647.05 648.04  653.43 0.015
S2 S3 1296+05 044 0.37 10.00 532 511 20 1.9 12 131.0 0.0037 647.03 2.70 2.01 00037 648.04  653.43 539 540 MH 3
1294+75  0.44  0.37 646.55 647.56  653.35 0.015
S3 S4 1294+75 018 0.12 10.81 516 511 25 25 15 112.0 0.0037 646.55 3.02 364 00020 647.56  653.35 579 555 MH 3
1293+63  0.62 048 646.14 647.34  653.65 0.015
S4 S5 1293+63 052 0.36 1143 505 511 43 43 18  219.0 0.0032 646.07 3.26 554 0.0023 647.34  653.65 6.31 6.08 MH 3
1291+45 114 085 645.37 646.84  654.31 0.015
S5 S6 1291+45 033 025 1255 485 511 53 56 21 144.0 0.0023 645.36 3.05 7.07 0.0017 646.84  654.31 747 720 MH 3
1290+02 147 110 645.03 646.60  657.63 0.015
S6  S7  1290+02 035 026 13.33 472 511 64 7.0 21 135.0 0.0023 645.03 3.12 7.08 0.0026 64660 657.63 11.03 10.85 MH 3
1288+67 182 1.36 644.72 646.25  658.06 0.015
S7 S8 1288+67  0.00 0.00 14.06 461 511 6.3 7.0 21 82.0 0.0023 644.72 3.13 711 0.0026 64625 658.06 11.81 11.59 MH 3
1287+85 182 1.36 644.53 646.00  658.28 0.015

S8 S9 1287+85 0.34 027 1449 455 511 74 83 24 87.0 0.0023 644.53 3.32 10.11 0.0018  646.00 658.28 12.28 1175 MH 2
1286+98 216 1.63 644.33 645.84 656.65 0.015

CDSS 1.0.0.3. Existing BUT 4 South Storm Sewer with Program Sizing Pipes.xml 1

*Rim and invert elevations are interpolated from multiple record plans to represent the general system.
Stations are CVE generated and not from record plans
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STORM SEWER SYSTEM

I AT

JUNCTION STATION AAREA ACA BEGIN RAINFALL DISCHARGE PIPE F/L PIPE MEAN JUST FULL FRICT HYGREL. COVER COVER COVER INLET TYPE
From To From X AREA »CA TIME INTENSITY (cfs.) DIAM.LENGTHSLOPE IN/OUT VEL CAPACITY SLOPE IN/OUT IN/OUT MINUS MINUS MANNING'S
To (acres) (min.) (1oyrs)(25yrs) (10yrs)(25yrs)  (in.)  (ft.)  (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) HY GR CROWN n'

S9 S10 1286+98 0.00 0.00 1493 448 456 73 74 24 312.0 0.0023 644.33 3.31 10.13 0.0014  645.69 656.64 10.95 10.31 MH 2
1283+87 216 163 643.61 645.25 657.31 0.015

S10 S11 1283+87 0.72 044 1650 427 456 88 94 24 317.0 0.0023 643.61 3.41 10.12 0.0023  645.25 657.31 12.06 11.70 MH 2
1280+70 2.88 2.06 642.88 644.52 656.60 0.015

S11  S12 1280+70 0.00 0.00 18.05 4.08 456 84 94 24 187.0 0.0023 642.88 3.39 10.11  0.0023  644.52 656.60 12.08 11.72 MH 2
1278+84 2.88  2.06 642.45 644.00 644.45 0.015

S12 S13 1278+84 015 0.14 1897 398 448 88 938 24 173.0 0.0041 642.45 4.32 13.51  0.0025 643.78 644.45 0.67 0.00 MH BC
1277+13 3.03 220 641.74 643.30 655.71 0.015

S13  S14 1277+13 0.08 0.07 1964 391 395 89 90 24  386.0 0.0026 641.73 3.57 10.68 0.0021 643.22 655.71 1249 11.98 MH 2
1273+26 341 227 640.74 642.37 657.62 0.015

S14 S15 1273+26 027 024 2144 373 395 94 99 24  385.0 0.0026 640.73 3.60 10.69 0.0026  642.37 657.62 156.25 14.89 MH 2
1269+41 3.38  2.51 639.74 641.31 660.31 0.015

S15 S16 1269+41 0.00 0.00 2322 357 395 9.0 99 24 373.0 0.0028 639.73 3.69 11.08 0.0026  641.31 660.31 19.00 18.58 MH 2
1265+69 3.38 251 638.70 640.26 662.63 0.015

S16 S17 1265+69 0.00 0.00 2491 343 386 86 9.7 24 238.0 0.0029 638.20 3.77 11.44 0.0024 639.70 662.63 2293 2243 MH 2
final 1263+32 3.38 251 637.50 639.06 640.50 0.015

BC = BLIND CONNECTION (existing concrete collar)

CDSS 1.0.0.3. Existing BUT 4 South Storm Sewer with Program Sizing Pipes.xml 2

*Rim and invert elevations are interpolated from multiple record plans to represent the general system.
Stations are CVE generated and not from record plans
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STORM SEWER SYSTEM

PID : 117275 Date : 08/07/2024 Project : BUT IR 75/VAR/5.22/VAR Location : SR-4
Description :Prop BUT 4 South Storm Sewer with 649.50 Tailwater.pdf Designer : SAF
Rainfall Area: C Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25
Minimum Pipe Size : 0.00 Tailwater Elevation (ft.): 649.50
JUNCTION STATION AAREA ACA BEGIN RAINFALL DISCHARGE PIPE F/L PIPE MEAN JUST FULL FRICT HYGREL. COVER COVER COVER INLET TYPE
From To From XAREA xCA TIME INTENSITY  (cfs.) DIAM. LENGTHSLOPE IN/OUT VEL CAPACITY SLOPE IN/OUT IN/OUT MINUS MINUS MANNING'S
To (acres) (min.) (10yrs.)(25yrs.) (10yrs.)(25yrs.)  (in.) (ft.)  (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) HY GR CROWN n'

S1 S2 1298+53 0.11 0.08 10.00 532 375 04 0.3 27 21.0 0.0195 647.70 3.16 40.34 0.0000 650.33 650.99 0.66 1.04 CB3

begin ~ 1298+32  0.11  0.08 647.29 650.33  650.87 0.015
S2 S3 1298+32 0.3 0.08 1011 530 375 09 06 27 820 0.0009  647.29 1.30 844 00000 650.33 650.87 054 133  CB3
1297+50 ~ 0.24  0.16 647.22 650.33  651.32 0.015

S20 S3 1297+50 023 0.14 1000 532 375 0.8 05 12  43.0 0.0100 64890 3.26 332 0.0003 650.34 65132 098 142 CB3
begin  1297+50  0.47  0.31 648.47 650.33  651.32 0.015
S3 S4 1297+50 026 0.16 1116 510 375 24 18 27 1450 0.0012  647.22 194 9.89 00000 65033 65132 099 185 CB3
1296+05  0.73 047 647.05 650.32  653.43 0.015

S4 S5 1296+05 0.44 0.37 1241 487 375 41 31 36 131.0 0.0037 647.03 3.30 37.64 0.0000 650.32 653.43 3.11 3.40 MH 3
1294+75 117  0.84 646.55 650.32  653.35 0.015

S5 S6 1294+75 0.18 0.12 13.07 477 375 45 36 36 112.0 0.0037 646.55 3.41 37.62 0.0000 650.32 653.35 3.03 3.80 MH 3
1293+63 135  0.95 646.14 650.31 653.65 0.015

S6 S7  1293+63 0.52 0.36 1362 4.68 375 6.2 49 36 219.0 0.0032 646.07 3.55 3516 0.0001  650.31 653.65 334 458 MH 3
1291+45 1.87 1.32 645.37 650.30  654.31 0.015

S7 S8 1291+45 033 025 1464 453 375 71 59 36  144.0 0.0023 645.36 3.28 29.77  0.0001 650.30 654.31 4.01 5.95 MH 3
1290+02 220 1.57 645.03 650.28 657.63 0.015

CDSS 1.0.0.3. BUT 4 South Storm Sewer with 649.50 Tailwater.xml 1

*Rim and invert elevations are interpolated from multiple record plans to represent the general system.
Stations are CVE generated and not from record plans
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STORM SEWER SYSTEM

JUNCTION STATION AAREA ACA BEGIN RAINFALL DISCHARGE PIPE F/IL PIPE MEAN JUST FULL FRICT HYGREL. COVER COVER COVER INLET TYPE

From To From Y AREA YCA TIME INTENSITY (cfs.) DIAM. LENGTHSLOPE IN/OUT VEL CAPACITY SLOPE IN/OUT IN/OUT MINUS MINUS MANNING'S
To (acres) (min.) (10yrs.)(25yrs.) (10yrs.)(25yrs.)  (in.) (ft.)  (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) HY GR CROWN n'

S8 S9 1290+02 0.35 0.26 1537 442 375 81 6.9 36  135.0 0.0023 645.03 3.40 29.80 0.0001 650.28 657.63 7.35 9.60 MH 3
1288+67 255 183 644.72 650.26 658.06 0.015

S9 S10 1288+67 0.00 0.00 16.04 433 375 79 6.9 36 82.0 0.0023 644.72 3.39 29.93 0.0001 650.26 658.06 7.80 10.34 MH 3
1287+85 255 1.83 644.53 650.25 658.28 0.015

S10 S11 1287+85 0.34 027 1644 428 375 90 738 36 87.0 0.0023 644.53 3.50 29.81 0.0002 650.25 658.28 8.03 10.75 MH 2
1286+98 289 210 644.33 650.24 656.65 0.015

S11  S12 1286+98 0.00 0.00 16.85 4.23 375 89 7.8 36 312.0 0.0023 644.33 3.49 29.87 0.0002 650.24 656.64 6.40 9.31 MH 2
1283+87 289 210 643.61 650.18 657.31 0.015

S12 S13 1283+87 0.72 044 1834 4.05 375 103 95 36 317.0 0.0023 643.61 3.63 29.84 0.0003 650.18 657.31 713 10.70 MH 2
1280+70 3.61 253 642.88 650.09 656.60 0.015

S13 S14 1280+70  0.00 0.0 19.80 3.89 375 99 95 36 187.0 0.0023  642.88 3.59 29.82 0.0003 650.09 656.60 651 1072  MH2
1278+84  3.61 253 642.45 650.04  645.45 0.015

S14 S15 1278+84 0.15 0.14 20.67 3.80 3.75 10.1 10.0 36  173.0 0.0041 642.45 4.47 39.84 0.0003 650.04 645.45 -4.59 0.00 MH BC
1277+13 3.76 2.67 641.74 649.99 655.71 0.015

S15 S16 1277+13 0.08 0.07 21.31 3.74 3.75 10.2 10.3 36 386.0 0.0026 641.73 3.77 31.49 0.0003  649.99 655.71 572 10.98 MH 2
1273+26 3.84 274 640.74 649.87 657.62 0.015

S16 S17 1273+26 0.27 0.24 23.02 358 3.75 107 11.2 36 385.0 0.0026 640.73 3.82 31.53 0.0004 649.87  657.62 775 13.89 MH 2
1269+41 411 298 639.74 649.73  660.31 0.015

S17 818 1269+41 0.00 0.00 24.70 344 375 103 11.2 36 373.0 0.0028 639.73 3.88 32.68 0.0004 649.73 660.31 10.58 17.58 MH 2
1265+69 411 298 638.70 649.59 662.63 0.015

S18 S19 1265+69 0.00 0.00 26.30 332 375 99 112 36 238.0 0.0029 638.20 3.93 33.72 0.0004 649.59 662.63 13.04 21.43 MH 2
final 1263+32 411 298 637.50 649.50 640.50 0.015

CDSS 1.0.0.3. BUT 4 South Storm Sewer with 649.50 Tailwater.xml 2

*Rim and invert elevations are interpolated from multiple record plans to represent the general system.
Stations are CVE generated and not from record plans
BC = BLIND CONNECTION (existing concrete collar)
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STORM SEWER SYSTEM

PID : 117275 Date : 08/07/2024 Project : BUT IR 75/VAR/5.22/VAR Location : SR-4
Description :Prop BUT 4 South Storm Sewer with 652.50 Tailwater.pdf Designer : SAF
Rainfall Area: C Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25
Minimum Pipe Size : 0.00 Tailwater Elevation (ft.): 652.50
JUNCTION STATION AAREA ACA BEGIN RAINFALL DISCHARGE PIPE F/L PIPE MEAN JUST FULL FRICT HYGREL. COVER COVER COVER INLET TYPE
From To From XAREA xCA TIME INTENSITY  (cfs.) DIAM. LENGTHSLOPE IN/OUT VEL CAPACITY SLOPE IN/OUT IN/OUT MINUS MINUS MANNING'S
To (acres) (min.) (10yrs.)(25yrs.) (10yrs.)(25yrs.)  (in.) (ft.)  (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) HY GR CROWN n'

S1 S2 1298+53 0.11 0.08 10.00 532 375 04 0.3 27 21.0 0.0195 647.70 3.16 40.34 0.0000 653.33 650.99 -2.34 1.04 CB3

begin ~ 1298+32  0.11  0.08 647.29 653.33  650.87 0.015
S2 S3 1298+32 0.3 0.08 1011 530 375 09 06 27 820 0.0009  647.29 1.30 844 00000 65333 650.87 -246 133  CB3
1297+50 ~ 0.24  0.16 647.22 653.33  651.32 0.015

S20 S3 1297+50 023 0.14 1000 532 375 0.8 05 12  43.0 0.0100 64890 3.26 332 0.0003 65334 65132 202 142 CB3
begin  1297+50  0.47  0.31 648.47 653.33  651.32 0.015
S3 S4 1297+50 026 0.16 1116 510 375 24 18 27 1450 0.0012  647.22 194 9.89 00000 65333 65132 201 185 CB3
1296+05  0.73 047 647.05 653.32  653.43 0.015

S4 S5 1296+05 0.44 0.37 1241 487 375 41 31 36 131.0 0.0037 647.03 3.30 3764 0.0000 65332 653.43 0.11 3.40 MH 3
1294+75 117  0.84 646.55 653.32  653.35 0.015

S5 S6 1294+75 0.18 0.12 13.07 477 375 45 36 36 112.0 0.0037 646.55 3.41 37.62 0.0000 653.32 653.35 0.03 3.80 MH 3
1293+63 135  0.95 646.14 653.31 653.65 0.015

S6 S7  1293+63 0.52 0.36 1362 4.68 375 6.2 49 36 219.0 0.0032 646.07 3.55 3516 0.0001  653.31 653.65 0.34 458 MH 3
1291+45 1.87 1.32 645.37 653.30  654.31 0.015

S7 S8 1291+45 033 025 1464 453 375 71 59 36  144.0 0.0023 645.36 3.28 29.77  0.0001 653.30 654.31 1.01 5.95 MH 3
1290+02 220 1.57 645.03 653.28 657.63 0.015

CDSS 1.0.0.3. BUT 4 South Storm Sewer with 652.50 Tailwater.xml 1

*Rim and invert elevations are interpolated from multiple record plans to represent the general system.
Stations are CVE generated and not from record plans
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STORM SEWER SYSTEM

JUNCTION STATION AAREA ACA BEGIN RAINFALL DISCHARGE PIPE F/IL PIPE MEAN JUST FULL FRICT HYGREL. COVER COVER COVER INLET TYPE

From To From Y AREA YCA TIME INTENSITY (cfs.) DIAM. LENGTHSLOPE IN/OUT VEL CAPACITY SLOPE IN/OUT IN/OUT MINUS MINUS MANNING'S
To (acres) (min.) (10yrs.)(25yrs.) (10yrs.)(25yrs.)  (in.) (ft.)  (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) HY GR CROWN n'

S8 S9 1290+02 0.35 0.26 1537 442 375 81 6.9 36  135.0 0.0023 645.03 3.40 29.80 0.0001 653.28 657.63 4.35 9.60 MH 3
1288+67 255 183 644.72 653.26 658.06 0.015

S9 S10 1288+67 0.00 0.00 16.04 433 375 79 6.9 36 82.0 0.0023 644.72 3.39 29.93 0.0001 653.26 658.06 4.80 10.34 MH 3
1287+85 255 1.83 644.53 653.25 658.28 0.015

S10 S11 1287+85 0.34 027 1644 428 375 90 738 36 87.0 0.0023 644.53 3.50 29.81 0.0002 653.25 658.28 5.03 10.75 MH 2
1286+98 289 210 644.33 653.24 656.65 0.015

S11  S12 1286+98 0.00 0.00 16.85 4.23 375 89 7.8 36 312.0 0.0023 644.33 3.49 29.87 0.0002 653.24 656.64 3.40 9.31 MH 2
1283+87 289 210 643.61 653.18 657.31 0.015

S12 S13 1283+87 0.72 044 1834 4.05 375 103 95 36 317.0 0.0023 643.61 3.63 29.84 0.0003 653.18 657.31 413 10.70 MH 2
1280+70 3.61 253 642.88 653.09 656.60 0.015

S13 S14 1280+70  0.00 0.0 19.80 3.89 375 99 95 36 187.0 0.0023  642.88 3.59 29.82 0.0003 653.09 656.60 351 1072 MH2
1278+84  3.61 253 642.45 653.04  645.45 0.015

S14 S15 1278+84 0.15 0.14 20.67 3.80 3.75 10.1 10.0 36  173.0 0.0041 642.45 4.47 39.84 0.0003 653.04 645.45 -7.59 0.00 MH BC
1277+13 3.76 2.67 641.74 652.99 655.71 0.015

S15 S16 1277+13 0.08 0.07 21.31 3.74 3.75 10.2 10.3 36 386.0 0.0026 641.73 3.77 31.49 0.0003 652.99 655.71 272 10.98 MH 2
1273+26 3.84 274 640.74 652.87 657.62 0.015

S16 S17 1273+26 0.27 0.24 23.02 358 3.75 107 11.2 36 385.0 0.0026 640.73 3.82 31.53 0.0004 652.87 657.62 475 13.89 MH 2
1269+41 411 298 639.74 652.73  660.31 0.015

S17 818 1269+41 0.00 0.00 24.70 344 375 103 11.2 36 373.0 0.0028 639.73 3.88 32.68 0.0004 652.73 660.31 7.58 17.58 MH 2
1265+69 411 298 638.70 652.59 662.63 0.015

S18 S19 1265+69 0.00 0.00 26.30 332 375 99 112 36 238.0 0.0029 638.20 3.93 33.72 0.0004 652.59 662.63 10.04 21.43 MH 2
final 1263+32 411 298 637.50 652.50 640.50 0.015

CDSS 1.0.0.3. BUT 4 South Storm Sewer with 652.50 Tailwater.xml 2

*Rim and invert elevations are interpolated from multiple record plans to represent the general system.
Stations are CVE generated and not from record plans

BC = BLIND CONNECTION (existing concrete collar)
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P:\23365 - ODOT - BUT-75-5.22\117275\400-Engineering\Drainage\EngData\BUT-4 Drainage Inventory

Inlet Outlet
CFN or Inlet Inlet Outlet Outlet Inlet Survey Outlet Survey | Size Pipe Inventory Inspection ODOT Scope Profile
CRS SFN Station Offset Station Offset | Side | Structure | Point# | Structure [ Point# (in) | Length [ Material | GA [Comments Comments Disposition Work
Outside Outside
Outside survey Outside survey
survey limits limits survey limits [ limits
(53+50 (59.25'RT (53+50 (59.25'LT
Original Original Original Original Not Not 144x 4 sided
BUT-4-23.359 | 0900427 Plans) Plans) Plans) Plans) | Both| Headwall | surveyed | Headwall | surveyed | 144 78.5 [concrete box| 6 [N/A.Thisis a bridge. N/A. This is a bridge. No work No work
Outside
Outside Outside Outside survey
survey limits [ survey | survey limits | limits (25'
(60+25 limits (CL| (59+62.40 LT
Original Original Original Original Catch Not Not Median curb basin. Notin
N/A N/A Plans) Plans) Plans) Plans) LT Basin surveyed | Manhole | surveyed | 12 64 RCP N/A|ODOTTIMS. Notin ODOT TIMS. No work No work
Outside
Outside Outside Outside survey
survey limits [ survey | surveylimits [ limits
(62+75 limits (CL| (63+49.00 | (25.5'LT
Original Original Original Original Catch Not Not Misaligned section with
BUT-4-23.543 11981381 Plans) Plans) Plans) Plans) LT Basin surveyed | Manhole | surveyed | 12 35 RCP 6 |Median curb basin slight joint separation. No work No work
Outside
Outside Outside Outside survey Manhole in
survey limits [ survey | survey limits |limits (43' TIMS
(65+25.00 |[limits (CL| (65+25.00 LT Collarin Edge of curb basin broken
Original Original Original Original Catch Not Original Not off section misalignment
BUT-4-23.590 | 1981389 Plans) Plans) Plans) Plans) LT Basin surveyed Plans surveyed [ 12 30 RCP 6 |Curb basininthe median. |with slightjoint separation. [No work No work
No profile
Outside Culvert has 770 ft. Of new work, but CVE
Outside survey Culvert runs from manhole |plastic changes to concrete [Replace or remove gate. recommends
survey limits | limits (55' with cfn. 1981365 23.894 to |under Fairfield intersection. |Determine the necessity of |removing gate
(49+67.50 LT Half the river. Passing thru Water control gate stuck the gate and and
Original Original Not Height Not several manholesin south  |half open. Minor rocks extent/frequency of flooding [reconstructin
BUT-4-23.306 [ 1981382| 1296+04.00 | 22.11'LT Plans) Plans) LT | Manhole | surveyed [ Headwall | surveyed | 36 3200 RCP 7 |bound curb lane. randomly throughout. ifitis removed. g anew gate.
Outside Outside
Outside survey Outside survey
survey limits limits survey limits [ limits
(1289+93.78| (21.08' RT [ (1290+02.34 [ (33.41' LT Runs across main line older
Original Original Original Original Catch Not Catch Not concrete new plastic Section minor
BUT-4-23.796 | 1981367 Plans) Plans) Plans) Plans) | Both| Basin surveyed Basin surveyed [ 12 54 RCP 6 |extension. misalignment. No work No work
March 2024 Update: No March 2024
work. Update: No
Culvert concrete section in |Original: Replace section of |work.
Catch Catch Older concrete with newer |middle of turn lane isrises [bad pipe. Bridge Department |Original:
BUT-4-23.827 | 1981355 1291+44.99 | 34.14'LT | 1291+45.72 | 21.96' RT | Both| Basin SV5003 Basin SV5004 12 50 RCP 5 |plastic extension. up 3” noinfiltration. to determine limits. Replace pipe.




P:\23365 - ODOT - BUT-75-5.22\117275\400-Engineering\Drainage\EngData\BUT-4 Drainage Inventory

Inlet Outlet
CFN or Inlet Inlet Outlet Outlet Inlet Survey Outlet Survey | Size Pipe Inventory Inspection ODOT Scope Profile
CRS SFN Station Offset Station Offset | Side | Structure | Point# | Structure [ Point# (in) | Length [ Material | GA [Comments Comments Disposition Work
Older concrete culvert with
Catch Catch 2 extension of smooth Slight misalignment to the
BUT-4-23.869 | 1981366 1293+62.50 | 33.98'LT | 1293+63.34 | 21.94'LT | Both Basin SV686 Basin SV774 12 50 RCP 6 [plastic concrete sections. No work No work
Catch Corrugated Runs from curb to center of
BUT-4-23.888 | 1981354 | 1294+74.62 | 34.12'LT | 1294+75.14 | 18.93'LT | LT Basin Sv851 | Manhole | SV3074 12 13 Plastic 8 [lane Null No work No work
Catch Catch
BUT-4-23.918 | 1981365 1296+04.09 | 21.94' RT | 1296+04.00 | 22.11'LT | Both [ Basin SV3247 Basin SV3252 12 38 RCP 6 |Mainline Culvert is misaligned. Clean pipe Clean pipes
Outletsinthe Manhole, in  |Clean concrete pipe. Clean
front of Firehouse in the plastic pipe and remove
Catch Running along white line sidewalk. Inlet CB at the wood debris clogging
BUT-4-23.962 | 1981353 1298+28.47 | 19.97'LT | 1296+05.31 | 26.27'LT | LT Basin SV3725 | Manhole | SV3253 24 220 RCP 7 |/side walk. curb/gutter. CB/Manhole. Clean pipes
Runs from catch basin Replace catch
Catch Catch across main line to catch Culvertis misaligned inthe |Replace catch basin. Clean [basins. Clean
BUT-4-23.968 | 1981352 1298+31.58 | 19.86'LT | 1298+42.23 | 22.79'RT | Both [ Basin SV3724 Basin SV3642 24 42 RCP 6 |basin. center left and right. pipes. pipes
1/3 full of sediment Replace catch
Catch Catch Runs along white line south [pavement around catch Replace catch basin. Clean [basins. Clean
BUT-4-23.969 (1981351 1298+74.35| 19.86'LT | 1298+31.58 | 19.86'LT | LT Basin SV3746 Basin SV3724 27 40 RCP 7 |bound under railroad. basin broken up. pipes. pipes
Clean out 250°+/- of 60” pipe
Unseal cracks across and the ODOT Owned 1800’+
pavement on the edge of detention basin along the
Runs at angle under railroad [where culvert cross. About |railroad (constructed in
BUT-4-23.973 (1981350 1299+14.96 | 27.16'LT | 1298+53.42 | 36.86' RT | Both | Manhole | SV3802 | Manhole | SV4768 |68x43| 84 RCP 7 |bridge. 1/3 full of sediment. 1963). Clean pipes
Runs across main line in
Catch Catch manhole then 5 feet into Runs across main line to
BUT-4-24.025 | 1981343 1301+70.71 | 38.71'RT | 1301+71.18 | 22.48'LT | Both [ Basin SV3992 Basin SV4019 12 62 RCP 7 |catch basin. manhole. No work No work
Runs south lane shoulder
manhole to manhole then 5’
to right to catch basin into
BUT-4-24.024 (1981347 1302+82.04 | 23.58'LT | 1301+71.12 | 22.34'LT | LT | Manhole | SV4046 | Manhole | SV4019 30 104 RCP 7 |48” culvert under side walk. [Under right shoulder No work No work
Runs south from 42” culvert
Catch toward railroad bridge under [Runs south toward railroad
BUT-4-24.025 | 1981349 1301+71.91 | 28.73'LT | 1299+14.90 | 27.13'LT | LT Basin SV4018 | Manhole | SV3802 | 48 245 RCP 7 |side walk. bridge Clean pipes Clean pipes
Catch Catch Runs south toward railroad [Some minor debris in the
BUT-4-24.043 | 1981348 1202+89.50 | 40.54'LT | 1301+71.91 | 28.73'LT | LT Basin | SV4047 | Basin | SV4018 | 42 104 RCP 7 |bridge under side walk. inlet catch basin. No work No work
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BUT-4 Preliminary Plan and Profile Sheets
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& CONST. SR-4

20.0' 20.0'

¢ CONST. SR-4
0.5' 0.5'
19.0 19.0'

(in.) DATE: 8/8/2024 TIME: 10:40:04 AM USER: flis

P:\23365 - ODOT - BUT-75-5.22\117275\400-Engineering\Roadway\Sheets\117275_GY002.dgn

BUT IR 75/VAR/5.22/VAR

MODEL: Sheet_SurvFt PAPERSIZE: 17x11

\_ \_

EXISTING REPRESENTATIVE NORMAL SECTION: SR-4
STA. 1298+85.23 (UNDER RAILROAD BRIDGE)

EXISTING LEGEND
(E) 1.5" ASPHALT CONCRETE SURFACE COURSE

(E) 1.5" ASPHALT CONCRETE INTERMEDIATE COURSE

(E) 7" REINFORCED CONCRETE PAVEMENT

(E} COMBINATION CURB AND GUTTER, TYPE 2 (MODIFIED, 3' WIDE)
(E) BRIDGE ABUTMENT

(F) 4" CONCRETE wALK

* ¥k

0.016 0.016

— T T

PROPOSED REPRESENTATIVE NORMAL SECTION: SR-4
STA. 1298+85.23 (UNDER RAILROAD BRIDGE)

PROPOSED LEGEND
ITEM 441 - 1.25" ASPHALT CONCRETE SURFACE COURSE, TYPE 1 (448), PG64-22
ITEM 441 - 1.75" ASPHALT CONCRETE INTERMEDIATE COURSE, TYPE 2, (448)
ITEM 407 - NON-TRACKING TACK COAT (0.055 GAL/SY)
ITEM 301 - 6" ASPHALT CONCRETE BASE, PG64-22 (449)
ITEM 304 - 6" AGGREGATE BASE
ITEM 204 - GEOGRID
ITEM 609 - CURB, TYPE 6
ITEM 608 - 4" CONCRETE WALK

ITEM 204 - PROOF ROLLING

MATCH EXISTING TOP OF SIDEWALK ELEVATION

O 00000000

1.3"LOWER THAN EXISTING IN 15.0' OPTION

PROPOSED IS 0.24' LOWER THAN EXISTING IN 14.0' OPTION, 0.8' LOWER THAN EXISTING IN 14.5' OPTION AND

REPRESENTATIVE TYPICAL SECTIONS - SR-4
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Appendix E

BUT-4 Critical Cross Sections
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