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1.0 Introduction 
1.1 Executive Summary 
The section of IR 70 that this Alternative Evaluation Report covers begins at the eastern termini of the FRA-70-

22.85 and FRA-70-22.61 projects (the Fairfield County Line) and extends to the east roughly to the two existing 

structures over Palmer Road.  This section of IR 70 was analyzed as part of the 2014 Feasibility Study, and to 

further develop the recommended alternative in the 2014 study, a second Feasibility Study was completed by 

American Structurepoint.  This second study was approved in March, 2023 and analyzed several different options 

for the improvement of IR 70 including the following:  

• Widening IR 70 to the inside versus the outside 

• The construction of a diamond interchange versus a diverging diamond interchange at Taylor Road 

• Taylor Road passing over IR 70 or under IR 70 

• Variations to the taper for the eastbound CD road back into IR 70 

• Number of lanes for the westbound CD road 

• The creating of a CD road east or west of Taylor Road for westbound IR 70 

These alternatives were variations of Alternatives B & C developed in the 2014 Feasibility Study.  No changes to 

the existing horizontal or vertical alignment of IR 70 were proposed in the Feasibility Study. The design of 

preliminary horizontal and vertical alignments was completed for the IR 70 & SR 256 exit and entrance ramps, as 

well as the IR 70 and Taylor Road exit and entrance ramps, and for Taylor Road over and under IR 70.  The 

recommendations carried to this Alternative Evaluation Report (AER) were as follows: 

• Widen IR 70 to the outside and maintain three through lanes in both directions 

• Construct a standard diamond interchange at Taylor Road 

• Shift the horizontal alignment of Taylor Road to the east 

• Construct Taylor Road over IR 70 

• Taper the eastbound CD road into IR 70 west of the Taylor Road eastbound entrance ramp 

• Construct a two-lane westbound CD road between SR 256 and Taylor Road 

• Have WB traffic on IR 70 exit at Taylor Road and complete the through movement to access SR 256 

The recommendations were based on a number of factors including: Right of Way impacts, construction cost, 

crash reduction, congestion reduction, maintenance of traffic effort, environmental impacts, and construction 

duration.  This Alternative Evaluation Report refines the horizontal and vertical alignments developed during 

the Feasibility Study, establishes more accurate retaining wall locations and costs, provides recommendations 

for the structure work required for the project, provides recommendations for the maintenance of traffic for IR 

70, and includes preliminary drainage design.  Detailed information for the structure types and maintenance of 

traffic alternatives considered can be found in Appendix D and Appendix E of this document 
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1.2 Summary of Findings of Feasibility Study 
The Feasibility Study evaluated thirteen “build” alternatives and a “no-build” alternative and rated them based on 

a number of factors including construction cost, environmental impacts, Right of Way impacts, maintenance of 

traffic effort, and its effectiveness of meeting the primary and secondary goals of the Purpose and Need 

Statement.  These thirteen alternatives were not “complete” alternatives, but instead consisted of variations of 

the overall concept identified in the 2014 Feasibility Study.  The goal was to look at each component of the 

proposed project individually to identify the best overall configuration, while minimizing the number of 

alternatives being analyzed.  Below is a breakdown of the alternatives evaluated in the Feasibility Study, with the 

recommended alternative shown in bold. 

IR 70 Widening alternatives: 

• Alternative 1A: Complete widening of IR 70 to the outside of the existing pavement (2 WB lanes) 

• Alternative 1B: Complete widening of IR 70 to the inside of the existing pavement 

• Alternative 1C: Complete widening of IR 70 to the outside of the existing pavement (3 WB lanes) 

Taylor Road interchange alternatives: 

• Alternative 2A: Diamond interchange at Taylor Road along existing Taylor Road alignment (under IR 70) 

• Alternative 2B: Diamond interchange at Taylor Road shifted to the east (under IR 70) 

• Alternative 2C: Diamond interchange at Taylor Road shifted to the east (over IR 70) 

• Alternative 2D: Diverging Diamond interchange at Taylor Road shifted to the east (over or under IR 70) 

Eastbound IR 70 CD road alternatives: 

• Alternative 3A: Dual-lane entrance for eastbound CD road along IR 70 

• Alternative 3B: Merging of eastbound CD road prior to Taylor Road entrance 

Westbound IR 70 CD road alternatives: 

• Alternative 4A: Dual-lane westbound CD road along IR 70 

• Alternative 4B: Single-lane westbound CD road along IR 70 

Westbound Taylor Road exit alternatives: 

• Alternative 5A: Westbound CD lane uses Taylor Road exit ramp and goes through Taylor Road 

intersection 

• Alternative 5B: Westbound CD lane stays parallel to IR 70 and goes under or over Taylor Road 

Of those thirteen alternatives, all were identified as both feasible for construction and met the goals of the 

Purpose and Need.  However, recommended options were identified between Alternatives 1A through 1C, 2A 

through 2D, 3A and 3B, 4A and 4B, and 5A and 5B, and these recommended options are the basis of this AER.   
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Below is the Evaluation Matrix from the Feasibility Study and the recommended alternatives: 

 

The configuration as recommended in the Feasibility Study includes: outside widening on IR 70 with three 

through lanes in each direction (Alternative 1C); a standard diamond interchange at Taylor Road, with Taylor 

Road shifted to the east and passing over IR 70 (Alternative 2C); merging the eastbound CD road prior to the 

Taylor Road entrance ramp merging with IR 70 (Alternative 3B); a dual-lane westbound CD road along IR 70 

(Alternative 4A); and westbound traffic on IR 70 exiting at SR 256 being required to exit at Taylor Road and 

make the through movement to access the westbound CD road (Alternative 5A).  A detailed analysis of these 

alternatives can be found in the Feasibility Study, which was approved by ODOT District 5 on March 9th, 2023. 
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2.0 Purpose and Need Summary 
2.1 Purpose and Need Statement 
The Purpose and Need Statement for this study was established in the 2006 FRA-70-16.17 Far East Freeway Study, 

which states the following: 

The current designs of the interchanges on the Far East Freeway are inadequate for current traffic volumes.  Traffic 

volumes are expected to increase by nearly 20 percent by the year 2030.  Several locations with failing traffic 

conditions and high crash rates correspond to overcapacity mainline sections and weave areas at, and between, 

the interchanges.  Solutions to these issues must: 

• Improve traffic flow and LOS by correcting operational deficiencies by improving capacity in interchange 

areas. 

• Improve safety, by addressing problematic roadway geometric deficiencies and weave areas. 

The need to improve traffic operations and decrease crashes along this section of IR 70 is well documented; in the 

2040 no-build condition IR 70 westbound would be a LOS F from Brice Road past Taylor Road (including LOS F on 

the westbound Brice Road exit ramp, westbound SR 256 entrance ramp, and westbound SR 256 exit ramp) in the 

AM peak.  In the PM peak for the 2040 no-build condition IR 70 would be a LOS F from James Road to SR 256 

(including LOS F on the SR 256 westbound and eastbound exit ramps, as well as the westbound entrance ramp 

from SR 256 onto IR 70).  By 2030, traffic volumes along IR 70 are expected to increase throughout the corridor to 

over 190,000 vehicles per day, with over 1000 crashes per year anticipated.  The social, economic, and 

environmental impacts from the congestion and traffic are high, and to offset these impacts ODOT has worked 

with project stakeholders and the public to identify goals for the improvements of the corridor.  Prior to the 2023 

Feasibility Study, the following goals were established for the Far East Freeway: 

• Optimize traffic flow on IR 70 and IR 270 (improvements on IR 270 are not considered as part of this 

Feasibility Study). 

• Improve access to and with the surrounding roadway network. 

• Improve current roadway design (including geometrics and capacity). 

• Support travel purposes, such as access to jobs, services, and location destinations, and coordinate with 

other modes of travel. 

• Consider the impacts on the natural and cultural environment. 

• Coordinate with local plans. 

• Minimize disruption during construction. 

• Balance benefits with infrastructure costs. 

The alternatives presented in the 2023 Feasibility Study meet the goals of the Purpose and Need with varying 

levels of effectiveness.  These alternatives are detailed below, along with recommendations on what should be 

evaluated during the AER. 
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3.0 Alternatives Considered and Dismissed 
The project was broken into sections and each section analyzed individually to piece together a complete 

alternative in the 2023 Feasibility Study, that is refined in this AER to establish the Preferred Alternative.  The 

alternatives studied in the Feasibility Study are briefly described below, and whether they were recommended for 

further study.  More detailed descriptions and schematics of each alternative can be found in the Feasibility Study 

approved on March 9th, 2023. 

3.1 Alternative 1A – Widening to the Outside on IR 70 (2 WB through lanes) 
Alternative 1A included the widening of IR 70 in the eastbound and westbound direction to the outside of the 

existing pavement.  In the eastbound direction, three through lanes would be present from the western terminus 

to east of the proposed Taylor Road interchange, where it would taper down to two lanes to match the existing 

pavement.  An eastbound CD road would be developed west of the existing SR 256 interchange, and would 

continue past the proposed Taylor Road overpass, and taper back to IR 70 just west of the Taylor Road eastbound 

entrance ramp gore area.  The existing structures over Blacklick Creek and SR 256 would require widening or 

replacement to accommodate the additional through lanes on IR 70 and the proposed eastbound and westbound 

CD roads.  In the westbound direction, three through lanes would be present from the western terminus to the 

SR 256 interchange, but would be reduced to two through lanes east of SR 256.  A westbound CD road would be 

developed east of the SR 256 interchange and would merge into IR 70 at the SR 256 overpass.  Two options for 

the westbound CD road were analyzed for the Feasibility Study; the development of the CD road east of the 

proposed Taylor Road interchange (Alternative 5B), and having all westbound traffic exiting at SR 256 using the 

Taylor Road exit ramp and making the through movement at the signalized intersection at Taylor Road (Alternative 

5A).  The pavement replacement work on westbound IR 70 would continue approximately 7300’ east of the 

proposed Taylor Road overpass where it would match the existing pavement widths.  Alternative 1A was 

dismissed from further consideration because the two through lanes in the westbound direction would result 

in a LOS F in the AM peak in the opening year. 

3.2 Alternative 1B - Widening to the Inside on IR 70 
Alternative 1B included the widening of IR 70 in the eastbound and westbound direction to the inside of the 

existing pavement and the elimination of the grassed median along IR 70.  In the eastbound direction, three 

through lanes would be present from the western terminus to east of the proposed Taylor Road interchange, 

where it would taper down to two lanes to match the existing pavement.  An eastbound CD road would be 

developed west of the existing SR 256 interchange, and would continue past the proposed Taylor Road overpass, 

and taper back to IR 70 just west of the Taylor Road eastbound entrance ramp gore area.  The existing structures 

over Blacklick Creek and SR 256 would require widening or replacement to accommodate the additional through 

lanes on IR 70 and the proposed eastbound and westbound CD roads.  In the westbound direction, three through 

lanes would be present from the western terminus to approximately 9000’ east of the proposed Taylor Road 

overpass, where would taper down to two lanes to match the existing pavement.  A westbound CD road would 

be developed east of the SR 256 interchange and would merge into IR 70 at the SR 256 overpass.  Two options for 

the westbound CD road were analyzed for the Feasibility Study; the development of the CD road east of the 

proposed Taylor Road interchange (Alternative 5B), and having all westbound traffic exiting at SR 256 using the 
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Taylor Road exit ramp and making the through movement at the signalized intersection at Taylor Road (Alternative 

5A).  The pavement replacement work on westbound IR 70 would continue approximately 7300’ east of the 

proposed Taylor Road overpass where it would match the existing pavement widths.  Alternative 1B was 

dismissed from further consideration for several reasons including: higher construction cost, the elimination of 

the turnarounds for emergency services, additional MOT effort/cost, and any future lane additions requiring 

reconstruction of the interchange ramps at both SR 256 and Taylor Road. 

3.3 Alternative 2A – Diamond Interchange at Taylor Road along existing 

alignment (under IR 70) 
Alternative 2A included the construction of a standard diamond interchange at Taylor Road and IR 70.  The existing 

eastbound exit ramp from IR 70 eastbound to southbound Taylor Road would be removed and replaced allowing 

for exiting traffic to turn northbound or southbound on Taylor Road.  In Alternative 2A, Taylor Road would follow 

the existing tangent horizontal alignment north and south of IR 70, and would have a vertical profile that passes 

underneath IR 70, requiring the construction of two bridges along eastbound and westbound IR 70.  The proposed 

ramps would consist of a three-lane exit ramp onto Taylor Road from IR 70 eastbound, a single-lane entrance 

ramp onto IR 70 eastbound from Taylor Road, a two-lane exit ramp onto Taylor Road from IR 70 westbound, and 

a two-lane entrance onto the westbound CD road that can be used to access either the SR 256 exit ramp or IR 70 

westbound.  In the interchange area, Taylor Road would be reconstructed and would include two through lanes 

in the northbound and southbound directions, northbound and southbound left turn lanes, northbound and 

southbound right turn lanes, the realignment of Taylor Road SW, and the installation of four new traffic signals at 

the following intersections: SR 204, the IR 70 eastbound ramp intersection, the IR 70 westbound ramp 

intersection, and Taylor Road SW.  Alternative 2A was dismissed from further consideration for several reasons 

including: impacts to the Creekside Apartment units, groundwater concerns with passing under IR 70, increased 

MOT effort/duration because of the construction of the bridges along IR 70, higher construction cost, higher 

R/W acquisition costs, and reduction in access for the Creekside Apartment complex. 

3.4 Alternative 2B – Diamond Interchange at Taylor Road shifted to the east 

(under IR 70) 
Alternative 2B included the construction of a standard diamond interchange at Taylor Road and IR 70.  The existing 

eastbound exit ramp from IR 70 eastbound to southbound Taylor Road would be removed and replaced allowing 

for exiting traffic to turn northbound or southbound on Taylor Road.  In Alternative 2B, the horizontal alignment 

of Taylor Road would be shifted 110’ to the east through the use of reverse curves north and south of IR 70, and 

would have a vertical profile that passes underneath IR 70, requiring the construction of two bridges along 

eastbound and westbound IR 70.  The proposed ramps would consist of a three-lane exit ramp onto Taylor Road 

from IR 70 eastbound, a single-lane entrance ramp onto IR 70 eastbound from Taylor Road, a two-lane exit ramp 

onto Taylor Road from IR 70 westbound, and a two-lane entrance onto the westbound CD road that can be used 

to access either the SR 256 exit ramp, or IR 70 westbound.  In the interchange area, Taylor Road would be 

reconstructed and would include two through lanes in the northbound and southbound directions, northbound 

and southbound left turn lanes, northbound and southbound right turn lanes, the realignment of Taylor Road SW, 

and the installation of four new traffic signals at the following intersections: SR 204, the IR 70 eastbound ramp 
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intersection, the IR 70 westbound ramp intersection, and Taylor Road SW.  While the horizontal geometry and 

longitudinal work limits of Alternative 2B and 2C are identical, Alternative 2B was dismissed from further 

consideration for several reasons including: groundwater concerns with passing under IR 70, increased MOT 

effort/duration because of the construction of the bridges along IR 70, and higher construction cost than 

alternative 2C because of required retaining walls. 

3.5 Alternative 2D – Diverging Diamond Interchange at Taylor Road shifted to 

the east (over or under IR 70) 
Alternative 2D included the construction of a diverging diamond interchange at Taylor Road and IR 70.  The existing 

eastbound exit ramp from IR 70 eastbound to southbound Taylor Road would be removed and replaced with a 

“split” ramp allowing for exiting traffic to turn northbound or southbound on Taylor Road.  In Alternative 2D, the 

horizontal alignment of Taylor Road would be shifted 110’ to the east through the use of reverse curves north and 

south of IR 70, and would have a vertical profile that could pass either over or under IR 70, and would be similar 

to the profiles developed for Alternatives 2B and 2C.  In the over option, two overpass bridges would be 

constructed along Taylor Road to accommodate the split traffic on Taylor Road northbound and southbound.  In 

the under condition, two new structures would be required to carry IR 70 traffic over the realigned Taylor Road.  

In both conditions, the proposed ramps would consist of a split three-lane (two southbound, one northbound) 

exit ramp onto Taylor Road from IR 70 eastbound, a split two-lane entrance ramp onto IR 70 eastbound from 

Taylor Road, a split two-lane exit ramp onto Taylor Road from IR 70 westbound, and a split two-lane entrance 

onto the westbound CD road that can be used to access either the SR 256 exit ramp, or IR 70 westbound.  In the 

interchange area, Taylor Road would be reconstructed and would include two through lanes in the northbound 

and southbound directions, northbound and southbound left turn lanes, northbound and southbound right turn 

lanes, the realignment of Taylor Road SW, and the installation of four new traffic signals at the following 

intersections: SR 204, the IR 70 eastbound ramp intersection, the IR 70 westbound ramp intersection, and Taylor 

Road SW.  The phasing of the signals at the ramps would vary from the standard diamond however because of 

traffic being shifted to the opposite side in the interchange area.  While Alternative 2D does provide for a slightly 

better overall LOS than Alternatives 2B and 2C, it was dismissed from further consideration because the 

estimated construction cost was nearly $5 million higher than Alternative 2C. 

3.6 Alternative 3A - Dual-lane entrance for eastbound CD road along IR 70 
The development of the eastbound CD road is identical for Alternatives 3A and 3B, and would consist of a three-

lane exit ramp at SR 256 that utilizes a 50’ taper immediately after the ramp gore to widen out to four total lanes.  

The two inside lanes would continue as the eastbound CD road for the SR 256 westbound exit ramp as well as the 

Taylor Road interchange.  The two outside lanes would widen with a 50’ taper to three lanes onto SR 256 

eastbound and will be signalized at the intersection with SR 256.  On the CD road over SR 256 the outside lane will 

be a single lane exit onto SR 256 westbound and will maintain roughly the same horizontal geometry as the 

existing ramp.  The inside lane of the CD road will continue to the Taylor Road interchange, and the IR 70 

eastbound entrance ramp from SR 256 would be an add lane running parallel to the CD road.  Traffic on the CD 

road exiting onto Taylor Road would not be required to change lanes; the exit onto Taylor Road will utilize both 

lanes.  However, traffic entering from SR 256 would need to complete the weave movement in order to continue 

on IR 70 eastbound.  The total weave distance between the two ramps is 1050’.  The CD road will tie into IR 70 as 
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an add lane approximately 500’ west of the ramp gore for the IR 70 eastbound entrance ramp from Taylor Road.  

The single lane entrance ramp onto IR 70 from Taylor Road will tie into IR 70 as a second add lane running parallel 

to the CD road and will continue for approximately 1850’ before it is merged into the CD road lane using a 600’ 

taper.  The CD road lane will continue an additional 2000’ before it merges into IR 70 with a 600’ taper.  At this 

merge point the outside edge line for IR 70 will match the existing condition.  Alternative 3A was dismissed from 

further consideration for the following reasons: it requires an additional 2490’ of pavement replacement 

compared to Alternative 3B, it requires the replacement of the eastbound IR 70 bridge over Palmer Road, 

increased Right of Way costs, potential for the creation of a bottleneck from merges on both the inside and 

outside of IR 70 eastbound, higher construction cost compared to Alternative 3B, and reduced distance between 

merges compared to Alternative 3A. 

3.7 Alternative 4B - Single-lane westbound CD road along IR 70 
Alternative 4B included the construction of a single-lane westbound CD road along IR 70 between the SR 256 and 

Taylor Road interchanges.  All traffic exiting IR 70 westbound for both Taylor Road and SR 256 would exit at Taylor 

Road.  Traffic that is continuing onto SR 256 would make the through movement at the intersection of the ramp 

and Taylor Road.  This entrance ramp from Taylor Road would be a two-lane ramp, but would merge down to a 

single 16’ lane with a 720’ taper approximately 425’ west of the Taylor Road intersection.  The single lane ramp 

would continue as a CD road between Taylor Road and the SR 256 exit ramp.  A 50’ taper would widen the CD lane 

back out to two lanes 650’ east of the SR 256 exit ramp gore.  Traffic exiting onto SR 256 would make the lane 

change, and traffic continuing onto IR 70 would continue on the CD road.  The westbound CD road would tie into 

IR 70 as an add lane 565’ east of the gore area for the SR 256 entrance ramp onto IR 70.  The construction of the 

CD lane merge onto IR 70 over SR 256 would require the widening or replacement of the existing IR 70 westbound 

bridge over SR 256.  The structure work would be required regardless of whether IR 70 is widened to the inside or 

outside.  While Alternative 4B does have a lower construction cost than Alternative 4A, it was dismissed from 

further consideration for the following reasons: Alternative 4B would merge the two lane entrance ramp down 

to a single lane for only a distance of 1850’ (roughly 22 seconds at 55 mph) before it would immediately open 

back up to two lanes at the SR 256 exit ramp, reduced LOS compared to Alternative 4A, and the cost savings 

associated with Alternative 4B compared to 4A would be minor in relation to the overall project cost, with an 

estimated difference of $0.22 million.  

3.8 Alternative 5B - Westbound CD lane stays parallel to IR 70 and goes under 

or over Taylor Road 
Alternative 5B included the development of the westbound CD road east of Taylor Road, with the westbound IR 

70 exit ramp being a two lane exit ramp. The inside lane would serve as the CD road for SR 256 that passes either 

over or under Taylor Road depending on the selected alternative for the Taylor Road profile. The outside lane of 

the ramp would be a single lane exit ramp that widens to two lanes with a 50’ taper approximately 100’ west of 

the ramp gore.  At the Taylor Road intersection, the exit ramp will feature a dedicated left turn lane for 

southbound Taylor Road traffic, and a through-right for northbound Taylor Road.  Because of the CD lane passing 

over or under Taylor Road, the only through movements made at the intersection would be motorists who 

accidentally exited at Taylor Road instead of SR 256. The entrance ramp onto IR 70 westbound from Taylor Road 

would be a two-lane ramp that merges down to one with a 600’ taper approximately 530’ west of the Taylor Road 
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intersection.  The single lane would then meet the CD road running parallel to IR 70 westbound.  Traffic on the CD 

road exiting onto SR 256 and westbound IR 70 traffic entering from Taylor Road would need to complete the 

weaving movement between the two interchanges.  The total weave length provided between the ramps was 

1660’.  If the profile for Taylor Road passed over IR 70, the span of the proposed bridge on Taylor Road would 

need to be increased by approximately 32’ to accommodate for the CD road along IR 70 westbound.  If the profile 

for Taylor Road passed under IR 70, the proposed IR 70 westbound structure would need to be approximately 32’ 

wider to accommodate the CD road.  Alternative 5B was dismissed from further consideration because of the 

following reasons: development of the CD road east of Taylor Road requires all traffic exiting at SR 256 and 

entering IR 70 westbound from Taylor Road to complete the weave movement, increased construction cost 

from the required increase in bridge width/length for the Taylor Road crossing, and an increase in pavement 

replacement of 1480’ along IR 70 westbound. 

3.9 No-Build Alternative 
For comparison sake, a “no-build” alternative was included for evaluation.  While the no-build alternative would 

free up available funds for ODOT to use on other pressing issues, the Far East Freeway ranks near the very top in 

both congestion and crash rate.  Severe backups occur daily along IR 70 and SR 256, and over 800 crashes occur 

along the Far East Freeway annually; with this number expected to exceed 1000 annual crashes if no 

improvements are made.  Improvements along the entire Far East Freeway corridor are critical for public safety, 

continued growth on the east side of Columbus, and to eliminate major traffic issues which have plagued the area 

for years.   

While the no-build alternative does not meet the goals of the Purpose and Need, the NEPA process requires that 

the no-build option to be analyzed during the AER. 

3.1 Alternatives Recommended from Feasibility Study 
3.10 Alternative 1C – Widening to the Outside on IR 70 (3 WB through lanes) 
Alternative 1C includes the widening of IR 70 in the eastbound and westbound direction to the outside of the 

existing pavement.  In the eastbound direction, three through lanes are present from the western terminus to 

east of the proposed Taylor Road interchange, where it tapers down to two lanes to match the existing pavement.  

An eastbound CD road develops west of the existing SR 256 interchange, and continues past the proposed Taylor 

Road overpass, and tapers back to IR 70 just west of the Taylor Road eastbound entrance ramp gore area.  The 

existing structures over Blacklick Creek and SR 256 require widening or replacement to accommodate the 

additional through lanes on IR 70 and the proposed eastbound and westbound CD roads.  In the westbound 

direction, three through lanes are present from the western terminus to approximately 2375’ east of Taylor Road 

and transitions to two via a 100’ taper.  A westbound CD road develops east of the SR 256 interchange and merges 

into IR 70 at the SR 256 overpass.  Two options for the westbound CD road were analyzed for the Feasibility Study; 

the development of the CD road east of the proposed Taylor Road interchange (Alternative 5B), and having all 

westbound traffic exiting at SR 256 using the Taylor Road exit ramp and making the through movement at the 

signalized intersection at Taylor Road (Alternative 5A).  The pavement replacement work on eastbound IR 70 

continues approximately 7300’ east of the proposed Taylor Road overpass where it matches the existing pavement 
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widths.  Alternative 1C was recommended for further study during the AER because of the following: improved 

LOS in the westbound direction compared to Alternative 1A, lower construction cost than Alternative 1B, can 

be widened in the future to four through lanes without impacting the interchange ramps, and it maintains the 

grassed median and emergency services turnaround locations. 

3.11 Alternative 2C – Diamond Interchange at Taylor Road shifted to the east 

(over IR 70) 
Alternative 2C includes the construction of a standard diamond interchange at Taylor Road and IR 70.  The existing 

eastbound exit ramp from IR 70 eastbound to southbound Taylor Road will be removed and replaced allowing for 

exiting traffic to turn northbound or southbound on Taylor Road.  In Alternative 2C, the horizontal alignment of 

Taylor Road is shifted 110’ to the east through the use of reverse curves north and south of IR 70, and has a vertical 

profile that passes over IR 70, requiring the construction of a single structure over IR 70.  The proposed ramps 

consist of a two-lane exit ramp that transitions to three onto Taylor Road from IR 70 eastbound, a single-lane 

entrance ramp onto IR 70 eastbound from Taylor Road, a two-lane exit ramp onto Taylor Road from IR 70 

westbound, and a two-lane entrance onto the westbound CD road that can be used to access either the SR 256 

exit ramp, or IR 70 westbound.  In the interchange area, Taylor Road will be reconstructed and includes two 

through lanes in the northbound and southbound directions, northbound and southbound left turn lanes, 

northbound and southbound right turn lanes, the realignment of Taylor Road SW, and the installation of four new 

traffic signals at the following intersections: SR 204, the IR 70 eastbound ramp intersection, the IR 70 westbound 

ramp intersection, and Taylor Road SW.  While the horizontal geometry and longitudinal work limits of 

Alternative 2B and 2C are identical, Alternative 2C was recommended for further study for several reasons 

including: lowest overall construction cost compared to 2A, 2B, and 2D, lowest overall MOT effort/duration, 

only slightly lower LOS compared to 2D (but only an increase in delay of 3.7 seconds during the peak hour), and 

the lowest Right of Way acquisition cost. 

3.12 Alternative 3B – Merging of eastbound CD road prior to Taylor Road 

entrance 
Alternative 3B includes a three-lane exit ramp along IR 70 eastbound at SR 256 that utilizes a 50’ taper immediately 

after the ramp gore to widen out to four total lanes.  The two inside lanes continue as a CD road for the SR 256 

westbound exit ramp as well as the Taylor Road interchange.  The two outside lanes widen with a 50’ taper to 

three lanes onto SR 256 eastbound and are signalized at the intersection with SR 256.  On the CD road over SR 

256, the outside lane is a single lane exit onto SR 256 westbound and maintains the same horizontal geometry as 

the existing ramp.  The construction of the CD road over SR 256 requires the widening or replacement of the 

existing structure on eastbound IR 70 over SR 256.  The structure work is required regardless of whether IR 70 is 

widened to the inside or outside.  The inside lane of the CD road continues to the Taylor Road interchange, and 

the IR 70 eastbound entrance ramp from SR 256 is an add lane running parallel to the CD road.  Traffic on the CD 

road exiting onto Taylor Road is not required to change lanes; the exit onto Taylor Road utilizes both lanes.  

However, traffic entering from SR 256 needs to complete the weave movement in order to continue on IR 70 

eastbound.  The total weave distance between the two ramps is 1050’.  The CD road continues for 600’ beyond 

the Taylor Road exit ramp gore where it merges into IR 70 with a 1250’ taper that ends 70’ west of the gore area 
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for the Taylor Road entrance ramp onto eastbound IR 70.  The single lane entrance ramp onto IR 70 from Taylor 

Road ties into IR 70 using a 1250’ taper.  At this merge point the outside edge line for IR 70 matches the existing 

condition.  Alternative 3B was recommended for further study for the following reasons: Alternative 3B 

shortens the work limits on eastbound IR 70 by 2490’, it prevents the need for the replacement/widening of 

the Palmer Road bridge, lower construction cost, lower Right of Way cost, improved distance between merge 

points along IR 70, and it eliminates the potential for a bottleneck with lanes being reduced on the inside and 

outside on IR 70. 

3.13 Alternative 4A - Dual-lane westbound CD road along IR 70 
Alternative 4A includes the development of a two-lane westbound CD road between the SR 256 and Taylor Road 

interchanges.  The IR 70 westbound/CD road entrance ramp from Taylor Road is a two-lane ramp, with the inside 

lane continuing to IR 70, and the outside lane as the single-lane SR 256 exit ramp.  Turning traffic from Taylor Road 

onto the outside ramp lane needs to complete the lane change to continue onto IR 70 westbound (the weaving 

distance is 2350’).  Traffic exiting from IR 70 westbound at Taylor Road and completing the through movement to 

continue to SR 256 are in the correct (outside) lane and do not need to complete any weaving.  The SR 256 exit 

ramp is a single lane exit that widens to two lanes 360’ east of the SR 256 intersection.  The ramp consists of a 

dedicated right turn lane for SR 256 westbound and a through-left lane for SR 256 eastbound.   The westbound 

CD road ties into IR 70 as an add lane 565’ east of the gore area for the SR 256 entrance ramp onto IR 70 

westbound.  The construction of the CD lane merge onto IR 70 over SR 256 requires the widening or replacement 

of the existing IR 70 westbound bridge over SR 256.  The structure work is required regardless of whether IR 70 is 

widened to the inside or outside.  Alternative 4A was recommended for further study because of the following: 

lower accident rate and increased traffic flow for the two-lane CD road, minimal increase in project construction 

cost (0.26%), and the minimization of lane changes along the entrance ramp and CD road compared to 

Alternative 4B. 

3.14 Alternative 5A - Westbound CD lane uses Taylor Road exit ramp and goes 

through Taylor Road intersection 
Alternative 5A develops the westbound CD road west of Taylor Road, and all traffic exiting IR 70 westbound for 

both Taylor Road and SR 256 exits at Taylor Road.  The exit ramp is a single lane exit ramp that widens to two 

lanes 450’ east of the Taylor Road intersection. The right lane is a through-right (the right turn for northbound 

Taylor Road and the through for SR 256 traffic), and the left is a dedicated left turn lane for southbound Taylor 

Road.  The IR 70 westbound entrance ramp from Taylor Road is a two-lane ramp, with the inside lane continuing 

to IR 70 as a CD road, and the outside lane as the single-lane SR 256 exit ramp.  Turning traffic from Taylor Road 

onto the outside ramp lane completes the weave movement to continue onto IR 70 westbound (the weaving 

distance is 2350’).  Traffic exiting from IR 70 westbound at Taylor Road and completing the through movement to 

continue to SR 256 are in the correct (outside) lane and do not need to complete any weaving.  The SR 256 exit 

ramp is a single lane exit that widens to two lanes 360’ east of the SR 256 intersection.  The ramp consists of a 

dedicated right turn lane for SR 256 westbound and a through-left lane for SR 256 eastbound.  The through 

movement is only used for motorists who incorrectly exit at SR 256 but wish to continue onto IR 70 westbound.  

Alternative 5A was recommended for further study because of the following: lower construction cost, reduced 

weaving on the CD road compared to Alternative 5B, low traffic volumes needing to complete the through 
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movement at the Taylor Road & IR 70 westbound ramp intersection, and reduction in the length/width of the 

Taylor Road bridge (or bridges if Taylor Road passes under IR 70) compared to Alternative 5B. 

4.0 Key Issues 
4.1 Traffic Analysis 
At the time of the submission of this AER certified traffic was not available, so no updates to the traffic analysis 

have been made compared to what was shown in the Feasibility Study.  For reference, traffic analysis 

information for the recommended alternatives is detailed below: 

A capacity analysis was performed for the proposed Taylor Road interchange for a standard diamond configuration 

(Alternative 2C).  Additionally, a weaving analysis was performed for the eastbound and westbound collector-

distributor (CD) roads between the SR 256 interchange and the proposed Taylor Road interchange. These capacity 

analyses were performed using the 2040 AM and PM ODOT Certified Traffic Volumes that were provided as part 

of the Feasibility Study Report (FRA-70-16.17, PID 76997). The proposed interchange configuration was used in 

the Highway Capacity Software (HCS2022) which utilizes the methodology outlined in the Highway Capacity 

Manual (HCM) to determine the anticipated operating conditions that would be experienced in 2040.  

The standard parameter used to evaluate traffic operating conditions is referred to as Level of Service (LOS). There 

are six LOS (A through F) which relate to driving conditions. LOS for signalized intersections is defined in terms of 

control delay per vehicle, which is a direct correlation to driver discomfort, frustration, fuel consumption, and lost 

travel time. LOS for weaving segments on CD roadways is defined by the computed density of the segment. This 

is used to characterize the total flow in the weaving segment and how the computed conditions relate to the 

capacity of the CD roadway. As the computed density of the CD roadway increases, weaving conditions become 

less safe as gaps to perform lane changes become smaller and fewer in number. Table 4.1 provides the LOS criteria 

as defined in the HCM. 

Table 4.1: LOS Thresholds 

LOS 

Signalized Intersection 

Control Delay per Vehicle 

(seconds) 

Weaving on CD Roadways 

Density Range 

(veh/mi/ln) 

A ≤ 10 ≤ 12 

B > 10 and ≤ 20 > 12 and ≤ 24 

C > 20 and ≤ 35 > 24 and ≤ 32 

D > 35 and ≤ 55 > 32 and ≤ 36 

E > 55 and ≤ 80 > 36 

F > 80 Demand Exceeds Capacity 

Operating conditions are generally considered to be acceptable if found to operate at LOS D or better for the 

overall intersection, with no approach operating worse than LOS E. The capacity analysis results for the Taylor 

Road diamond interchange can be found in Table 4.2 for the Certified Traffic Volumes for the 2040 AM and PM 
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peak hours. The full capacity analysis output is provided in Appendix G of the Feasibility Study completed by ASI, 

dated March 3rd, 2023. 

Table 4.2: Capacity Analysis for the Diamond Interchange at Taylor Road 

Intersection Approach 

Diamond Interchange 

2040 AM 2040 PM 

LOS 
Delay 

(sec) 
LOS 

Delay 

(sec) 

Taylor Road 

& 

Eastbound 

Ramps 

EB 
L 

C 21.7 D 38.5 
R 

NB 
T 

C 20.3 C 29.0 
R 

SB 
L 

A 7.7 B 10.9 
T 

Overall B 17.1 C 27.4 

Taylor Road 

& 

Westbound 

Ramps 

WB 
L 

C 25.7 C 32.2 
T/R 

NB 
L 

A 10.0 B 13.2 
T 

SB 
T 

B 15.4 C 28.2 
R 

Overall B 16.5 C 21.2 

As shown in the table above, for the diamond interchange operates at a LOS C or better for both the AM and PM 

peak hour analysis periods. There are no overall or approach LOS or delays that fall below the acceptable 

thresholds discussed prior. 

The westbound CD Road between SR 256 and Taylor Road is anticipated to have 10,120 ADT, 1,040 vehicles in the 

AM peak hour, and 1,020 vehicles in the PM peak hour according to the 2040 Certified Traffic Volumes. The CD 

Road was analyzed as 2 lane roadway which produces vehicle densities to 10.3 and 10.1 vehicles/mile/lane and a 

LOS A for 2040. The results of the capacity analysis are shown below in Table 4.3.   

Table 4.3: Capacity Analysis for Westbound CD Road 

Analysis 

Period 

Roadway 

Configuration 
LOS Density 

2040 PM 
2 Lane 

A 10.3 

2040 PM A 10.1 

The results of the weaving analysis for the eastbound CD road between the SR 256 interchange and the proposed 

Taylor Road interchange can be found in Table 4.4. The weaving flow rate and the maximum weaving length were 

also calculated for the eastbound CD road. The weaving flow rate is a measure of passenger cars per hour and a 
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flow rate that exceeds 2,400 passenger cars per hour is considered failing for a 2 lane segment. The segment 

length of weave area cannot exceed the Maximum Weaving Length (LMAX) calculated by HCS. If either of these 

measures fail, then further modeling via TransModeler is to be used as a supplemental analysis, however for this 

analysis both of these measures are acceptable for utilizing HCS. The full weaving analysis for the eastbound CD 

road can be found in Appendix G of the Feasibility Study completed by ASI and dated March 3rd, 2023. 

Table 4.4: Weaving Analysis for Eastbound CD Road 

Analysis Period LOS 
Density 

(vec/mi/n) 

Weaving 

Flow Rate 

(pc/h) 

Maximum 

Weaving Length 

(ft) 

Segment 

Length 

(ft) 

2040 AM A 10.2 832 12,918 1,350 

2040 PM C 30.7 2,191 12,770 1,350 

As shown in Table 4.4, the CD road operates acceptably for both the AM and PM peak hours in regards to providing 

adequate roadway to safely perform weaving maneuvers between the two interchanges.  

4.2 Roadway Geometrics 

IR 70 Eastbound and Westbound 

The overall ramp and lane configurations established in the Feasibility Study have not been changed as part of 

this AER, but revisions to both the horizontal and vertical geometry of the ramps have been made.  These 

changes are a result of the field survey being complete (Lidar/3DEP data was used in the Feasibility Study), and 

additional refinements made in order to minimize environmental and adjacent property impacts.  Below is a 

summary of what geometric changes were made from the Feasibility Study to the AER: 

• The eastbound IR 70 exit ramp at SR 256 was pushed 3.5’ south to separate the ramp/CD bridge over 

Blacklick creek from the IR 70 eastbound bridge.  Separating the structures minimized the profile 

adjustments required along IR 70 eastbound as well as provided more flexibility for the profile for the exit 

ramp/CD road.  This also had the benefit of minimizing impacts to the Blacklick Trail. 

• The shift to the south of the IR 70 eastbound exit ramp at SR 256 lengthened the taper for the CD road, 

which required modification to the spirals and horizontal curves for the SR 256 northbound exit ramp.  

The horizontal geometry and superelevation of the exit ramp still meets all design requirements. 

• The taper and horizontal curves of the IR 70 westbound entrance ramps were modified to reduce the 

amount of widening required on the Blacklick Creek overpass on IR 70 westbound 

• Minor revisions to the shoulder width and exit curve for the westbound IR 70 exit ramp at SR 256 were 

made.  The shoulder width was reduced from 10.0’ to 6.0’ at the ramp gore.   

• The exit curve for the eastbound IR 70 exit ramp at Taylor Road had the degree of curvature increased, 

and a spiral added to the horizontal alignment.  This was done to reduce the impacts to the Violet 

Township parcel, with reduction of the work limits reduced by nearly 20’ in some areas.  The intersection 

angle of the ramp at the Taylor Road intersection was unchanged. 
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• The intersection angle for the Taylor Road entrance ramp to IR 70 eastbound was reduced from 90° to 

70° and all horizontal curves along the ramp were changed.  The ramp alignment was changed to 

eliminate the need for a retaining wall on the south side of the ramp, and to eliminate Right of Way 

impacts to the single family homes adjacent to the ramp in the Haaf Farms subdivision.  The changes to 

the ramp baseline pushed the ramp closer to IR 70 as much as 83’.  The new ramp alignment meets all 

design criteria for degree of curvature and superelevation. 

• The intersection angle for the Taylor Road entrance ramp to IR 70 westbound was reduced from 85° to 

70° and all horizontal curves along the ramp were changed.  The ramp alignment was changed to reduce 

the length and height of the retaining wall required on the north side of the ramp, minimize/eliminate 

impacts to the creek on the north side of the ramp, and reduce the overall construction cost of the project.  

The changes to the ramp baseline push the ramp closer to IR 70 as much as 124’.  The new ramp alignment 

meets all design criteria for degree of curvature and superelevation. 

• The IR 70 westbound exit ramp at Taylor Road was modified to utilize a single horizontal curve at the 

exit, and had the intersection angle with Taylor Road reduced from 83° to 70°.  The changes to the 

alignment allow for a tangent approach at the intersection which improves stopping sight distance, and 

improves the efficiency of traffic making the through movement onto the westbound ramp/CD road.  The 

changes to the ramp will require additional Right of Way, but the impacted parcel was shown as a Total 

Take at the Feasibility Study. 

• The profiles for all impacted ramps were updated.  All vertical alignments meet the required stopping 

sight distance and K values.  All vertical profiles are shown on the plan and profile sheets, found in 

Appendix B. 

• Two profiles were developed for the Taylor Road overpass; one for the steel bridge design and one for 

concrete.  Additionally, the tie-ins for the Taylor Road profile were modified because of the difference 

between the field survey and the aerial data used for the Feasibility Study.  Both profiles are shown on 

the plan and profile sheets found in Appendix B. 

• The profile for IR 70 was raised approximately 1000’ west and east of the SR 256 bridge to meet the 

vertical clearance requirements for SR 256. Two profiles were developed for the raising of the profile; the 

steel bridge alternative requires the profile to be raised approximately 6”, and the concrete bridge 

alternatives requires the profile to be raised 10”.  The 10” increase alternative is shown on the plans 

because it meets the vertical clearance for both bridge options considered. 

Below is updated geometric information for IR 70, Taylor Road, and all ramps: 

IR 70 is classified as a Principal Arterial Interstate with a design speed of 70 mph.  12’ travel lanes, with 10’ paved 

shoulders on the inside and outside are required per Figure 301-4 in the ODOT L&D, Volume 1.  The existing 

horizontal alignment of IR 70 is being maintained throughout the project limits.  The existing centerline of IR 70 

has two horizontal curves within the project limits, the first has a Dc of 1°28’00” and the second has a Dc of 

1°00’00”, which meet the criteria for the 70 mph design speed (maximum allowable Dc is 2°45’00” per Figure 202-

2 in the ODOT L&D, Volume 1).  It should be noted that the maximum existing superelevation rate of IR 70 is 

0.0617 which exceeds the maximum 0.06 currently shown in the L&D for an urban interstate.  A Design Exception 

is NOT required for exceeding the maximum superelevation rate, and using variable thickness milling and 
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pavement overlays to reduce the proposed superelevation rate down to 0.06 is not recommended, as it would 

complicate construction and require variable thickness intermediate courses throughout to get the existing and 

proposed aggregate base layers to align.  The existing vertical profile of IR 70 has three crest and two sag vertical 

curves in succession, and the K Value and stopping sight distance criteria are met for all five vertical curves.  The 

existing profile of IR 70 will be maintained with one exception; in the area of the SR 256 overpass the profile 

will be raised 10” using pavement overlays to achieve the required vertical clearance for the proposed structure.  

No profile adjustments at the Blacklick Creek, Palmer Road, or Taylor Road bridges will be required.  All pavement 

shifts and lane tapers shown meet the criteria for the 70 mph design speed.  If Taylor Road passes over IR 70, a 

minimum of 16.5’ vertical clearance will be required for the proposed bridge.  No Design Exceptions are 

anticipated for the work on IR 70. 

Taylor Road 

The extension of Taylor Road over IR 70 will be classified as an Urban Minor Arterial with a design speed of 45 

mph per the IMS.  The proposed alternative as shown utilizes 12’ lanes, but lane widths could be reduced to 11’ 

per Figure 301-4 in the ODOT L&D, Volume 1 to reduce construction costs.  Type 2 Combination Curb and Gutter 

is shown on both sides of the roadway, and 6” concrete median separates the northbound and southbound lanes 

along the majority of the work limits.  A 10’ asphalt shared use path with a 5’ tree lawn is shown on the east side 

of Taylor Road to add pedestrian access from the residential areas south of IR 70 to the commercial area north of 

IR 70. 

The shifted horizontal alignment of Taylor Road features reverse curves at the north and south ends of the project 

with a Dc of 5°30’00” to avoid the need for superelevation (maximum allowable Dc of 5°40’00” per Figure 202-3 

in the L&D, Volume 1).  The reverse curves at the north and south ends of the project push the tangent section 

crossing over or under IR 70 to the east 110’ to avoid impacts to the apartments mentioned above.  Turn lane 

lengths were generated based off Figures 401-9 and 401-10 in the ODOT L&D, Volume 1, and all horizontal shifts 

and tapers meet the design criteria for 45 mph. 

The design criteria for the vertical profile of Taylor Road requires a minimum stopping sight distance of 360’, and 

K values of 61 for crest vertical curves and 79 for sag vertical curves.  The proposed profile utilizes a 450’ crest 

vertical curve over IR 70 (SSD = 380.8’, K = 67.2), with approach grades of +4.10% and -3.20%.  The crest vertical 

curve is then followed by a 450’ sag vertical curve (SSD = 377.2’, K = 82.7) with approach grades of -3.20% and 

+2.20%.  Generally, grades under 5.00% are desirable for overpass and underpass approaches, so the vertical 

geometry is acceptable.  Revisions to the profile generated for the Feasibility Study were completed during the 

AER phase because the field survey is complete and superstructure depths were determined from the structure 

type study.  16.5’ vertical clearance is required from the bottom of the superstructure to the pavement surface 

on IR 70.  No Design Exceptions are anticipated for the work on Taylor Road. 

Taylor Road and SR 256 Interchange Ramps 

The existing horizontal and vertical geometry of the SR 256 ramps will be kept largely the same with a few 

exceptions.  Listed below are the modifications being proposed for the ramp horizontal geometry: 
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• For the eastbound exit onto SR 256 eastbound (Ramp E), the ramp is being pushed south to accommodate 

the construction of the CD road running along IR 70.  At the ramp gore, the baseline of the ramp is 

approximately 45.5’ south of its current location.  Beyond the ramp gore the ramp widens on the north 

side from two to three lanes to avoid impacts to the Cracker Barrel property.  This inside widening places 

the edge of paved shoulder in roughly the same location as the existing condition.  The horizontal 

curvature of Ramp E is being improved; the existing ramp has a curve radius of 229’, and the proposed 

ramp has a curve radius of 260’.  Even with the increased radius, the ramp does not meet the minimum 

radius required for the 35 mph design speed, and a design exception for Degree of Curve will be required.   

• The eastbound exit onto SR 256 westbound (Ramp D) will require a decrease in the radius of the curve 

coming off the ramp gore from 249’ to 229’.  This is necessary because the construction of the CD road on 

the south side of IR 70 and the required barrier separation pushes the ramp baseline to the south 

approximately 24’ at the ramp gore.  The proposed horizontal curvature exceeds the minimum 150’ radius 

required for a loop ramp, therefore no design exceptions are required for Ramp D. 

• Ramps B (westbound exit ramp onto SR 256) and C (eastbound IR 70 entrance ramp from SR 256) will 

match the existing horizontal and vertical geometry at the intersection points at SR 256 and throughout 

the majority of the ramp.  The construction of the CD roads on the north and south sides of IR 70 will push 

the ramp baselines at the gore areas to the north and south.  The degree of curvature for the westbound 

and eastbound ramps will be 1°30’00” and 3°00’00”, respectively, which exceeds the requirements for the 

ramp design criteria shown on Figure 503-1 in the ODOT L&D, Volume 1. 

• Ramp A (westbound IR 70 entrance ramp from SR 256) will have the most significant changes to the 

roadway geometry of any of the ramps at the SR 256 interchange.  The intersection skew angle between 

SR 256 and Ramp A will be improved to 80°00’00”, and the radius of the horizontal curve coming off of SR 

256 increased to 440.74’ (Dc of 13°00’00”).  The existing ramp merges from two lanes to one immediately 

west of the SR 256 intersection.  The proposed Ramp A will carry two lanes for 1970’ beyond the merge 

point with IR 70 (the ramp hits IR 70 as two add lanes) before merging down to one with a 600’ merge 

taper.  The improvements to the Ramp A geometry pushes the pavement to the northwest as much as 57’ 

along the Target parking lot, and retaining walls will be required to prevent impacts to the parking lot.  No 

design exceptions will be required for the modifications to Ramp A. 

• Proposed profiles for Ramps A through E can be found on the 1” = 20’ scale plan and profile sheets in 

Appendix B. 

At the Taylor Road interchange, the existing eastbound exit ramp to southbound Taylor Road will be removed in 

its entirety, and new eastbound and westbound entrance and exit ramps will be constructed.  These ramps will 

be named Ramps G, H, I and J.  Listed below are details for the horizontal geometry for each of those ramps: 

• Ramp G (eastbound IR 70 exit ramp) will exit the eastbound CD road via a horizontal curve with a Dc of 

0°40’00”, which exceeds the criteria for 70 mph.  The exit curve will be followed with a 200’ spiral and 

curve with a Dc of 4°00’00”, good for 60 mph.  A 359’ tangent section follows the compound curve and 

intersections the centerline of Taylor Road at an 85° angle.   

• Ramp H (westbound IR 70 entrance ramp) intersects Taylor Road at a 70° angle, and has a 110’ tangent 

section before its first horizontal curve.  The ramp curves to the left with a horizontal curve with a Dc of 
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3°00’00”, good for 71 mph.  A 425’ tangent section separates the first curve from a second horizontal 

curve to the right with a Dc of 3°00’00” which meets the design criteria for 70 mph.  The ramp runs parallel 

to IR 70 as the westbound CD road between the two interchanges. 

• Ramp I (westbound IR 70 exit ramp) will exit IR 70 westbound via a horizontal curve with a Dc of 2°00’00”, 

which exceeds the criteria for 70 mph.  The exit curve is followed by an 849’ tangent section and intersects 

Taylor Road at a 70° angle. 

• Ramp J (eastbound IR 70 entrance ramp) intersects Taylor Road at a 70° angle, and has a 74’ tangent 

section before its first horizontal curve.  The ramp curves to the left with a horizontal curve with a Dc of 

12°00’00”, good for 40 mph.  A 178’ tangent section separates the first curve from a second horizontal 

curve to the right with a Dc of 4°30’00” which meets the design criteria for 59 mph.  The ramp then merges 

into IR 70 eastbound with a 1260’ merge taper. 

• All proposed ramp geometry exceeds the minimum requirements in Table 503-1 in the ODOT L&D, Vol. 1.   

• Proposed profiles for Ramps G through J for the over and under condition for Taylor Road can be found 

on the 1” = 20’ scale plan and profile sheets found in Appendix B. 

• No design exceptions are required for the horizontal or vertical geometry for the proposed Taylor Road 

interchange. 

4.3 Drainage Design 
The existing conditions of IR 70 include six lanes with paved shoulders, median and roadside ditches, culverts, and 

minimal closed storm sewer used to outlet water from the ditches. The existing conditions of Taylor Road include 

two sections: one north and one south of IR 70. The section to the north of I-70 is two lanes with graded shoulders 

and a culvert. The section to the south of IR 70 is two lanes with a concrete median followed by a left turn lane. 

The southern portion of Taylor Road has curbs and existing inlets. Currently only eastbound IR 70 can exit onto 

Taylor Road and there is no entrance ramp to I-70 from Taylor Road. The majority of storm runoff drains to 

Blacklick Creek through the tributaries within the project area.  

IR 70 will be widened to the outside with the addition of collector roads between SR 256 and Taylor Road. Taylor 

Road will be extended over IR 70 with the new construction of a bridge and re-grading of the existing road. The 

proposed stormwater management system includes closed storm sewer systems, curb inlets, concrete barrier 

inlets, median and roadside ditches, extension or replacement of existing culverts, and two detention basins. 

There are 30 runs of proposed storm sewer that outlet at several locations that ultimately drain to Blacklick Creek. 



  
 

2021.00273 Page 19  

 

The existing ditch on the north side of IR 70 may be converted to a constructed wetland to meet Post-

Construction BMP requirements  

The project will require water 32.18 acres of quality and quantity treatment. Two proposed detention basins will 

provide the required water quality and quantity treatment for the project. One will be in the infield of the entrance 

ramp from SR 256 to eastbound IR 70 and one will be in the infield of the exit ramp to Taylor Road from eastbound 

IR 70. The detention basins will treat a total of 40.67 acres, 34.73 acres of that is from permanent ODOT Right of 

Way.    

4.4 Driveway Replacement and Relocation 
The alternative developed in this AER report has no driveway impacts along SR 256, but will require the 

reconstruction of two driveways along SR 204, and eleven along Taylor Road.  For SR 204, the driveway on the 

south side of the roadway at Sta. 39+50 will be replaced in-kind, with only the construction of the apron 

anticipated.  The existing driveway on the north side at Sta. 44+75 will be relocated 110’ east and made 

perpendicular to the roadway.  The existing drive location would be within the limits of the proposed right and 

left turn lanes which would make accessing the driveway difficult for eastbound traffic on SR 204.  The relocated 

driveway will match the existing driveway width and pavement buildup. 

Along Taylor Road, the following driveways will have their aprons reconstructed, but no other changes made to 

the driveway alignment or location: 

• Sta. 14+17, west side 

• Sta. 25+20, west side 

• Sta. 52+79, east side 

• Sta. 54+84, west side 

• Sta. 54+88, east side 

• Sta. 57+49, west side 



  
 

2021.00273 Page 20  

The remaining driveways along Taylor Road will require additional public input and/or design considerations 

during the detailed design phase.  The Haaf Farm Drive access point is currently a right-in only because Taylor 

Road ends 450’ north of the access point.  The AER includes the plan to keep this access point as a right-in only.  

Coordination with the HOA and residents of Haaf Farms will be completed to obtain input on this arrangement or 

other potential options including: full access, right-in right-out, and keeping the current right-in only condition.  

For the existing northern drive for the Violet Township/Wigwam property at Sta. 29+65, west side, no driveway 

reconstruction is planned in the AER.  The driveway location is at the minimum 600’ outside of the interchange 

area, but is located within the Limited Access Right of Way.  Further coordination with Violet Township is 

anticipated for input on this access arrangement and any potential options. 

 

The northern drive to the Violet Township/Wigwam Event Center 

North of the Taylor Road interchange, a proposed retaining wall is shown on the west side of realigned Taylor 

Road from Sta. 45+38 to Sta. 47+57 to maintain the Tributary Lane access for the Creekside Apartments.  As shown, 

the existing section of Taylor Road pavement between Tributary Lane and Clear Path Drive will remain, so 

residents at the east end of the Creekside Apartments will use the existing section of Taylor Road to Clear Path 

Drive to access Taylor Road SW.  Elimination of this access point would require all residents to exit the complex at 

Banks Edge Way, which is unsignalized.  During peak hours, finding adequate gaps to make the left turn from 

Banks Edge Way onto Taylor Road SW can be difficult.  Maintaining the eastern Tributary Lane access will prevent 

additional traffic on Banks Edge Way, and will minimize impacts to emergency services response times.   No 

pavement work will be required on Tributary Lane because of the proposed retaining wall.   

The existing concrete apron at Sta. 53+55, west side is shown in the AER report as being shifted north to Sta. 54+34 

to push the driveway beyond the limits of the right turn lane for the Taylor Road SW intersection. 
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The final driveway that will require additional input during the detailed design is a potential driveway along the 

east side of Taylor Road, north of the interchange, for the existing properties currently owned by Carroll Brown 

(parcel #012-027450-01.000, 012-027450-000, and 010.017448-00.000).  The current appraised value of the three 

properties from the Licking County Auditor is $286,500.  The proposed driveway would require the purchase of 

additional Right of Way from the adjacent property (parcel #012-027366-00.00), the extension of the proposed 

culvert for the tributary creek, and has an estimated construction cost of $522,000.  ASI has developed a proposed 

alignment, profile, and grading limits for the proposed driveway to determine the construction cost listed above.  

No proposed driveway is shown in the AER plan since further coordination on this driveway will need to be 

done during further development of this plan. 

4.5 Structure (Bridge) Impacts/Design 
Construction of the project will require modification or replacement of the two mainline bridges on IR 70 over 

Blacklick Creek, a new structure for the eastbound CD road over Blacklick Creek, the modification or replacement 

of the two mainline bridges on IR 70 over SR 256, a new structure for the eastbound CD road over SR 256, a new 

structure on Taylor Road over IR 70, and the replacement of the existing structure over the tributary creek on 

Taylor Road, north of IR 70.  Additionally, the project limits currently shown do not extend to Palmer Road, but 

Structure Type Studies for the widening or replacement of the two mainline bridges on IR 70 over Palmer Road 

have been completed due to their close proximity to the project.  Detailed analysis, life cycle costs, and 

recommendations for all the bridges listed above can be found in the Structure Type Studies, found in Appendix 

D of this document.  A summary of the recommendations is below: 

IR 70 bridges over Blacklick Creek: 

• For the three structures over on IR 70 over Blacklick Creek, full replacement of the existing structures is 

recommended, with the new structures being three-span, with continuous reinforced concrete slab on 

cap and column piers and integral abutments. 

IR 70 bridges over SR 256: 

• For the three structures on IR 70 over SR 256, full replacement of the existing structures is recommended, 

with the new structures being two-span, W30 composite rolled steel beam superstructure on cap and 

column piers and semi-integral abutments behind MSE walls. 

IR 70 bridges over Palmer Road 

• For the two structures on IR 70 over Palmer Road, full replacement of the existing structures is 

recommended, with the new structures being single span, 42” web composite welded steel plate girder 

superstructure on semi-integral abutments behind MSE walls. 

Taylor Road bridge over IR 70 

• For the new bridge on Taylor Road over IR 70, the recommended structure is a two span composite pre-

stressed wide-flange beam superstructure on semi-integral abutments behind MSE walls. 
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Taylor Road bridge of Tributary Creek 

• For the new structure on the realigned Taylor Road, the proposed structure will be a 20’ span x 10’ rise 

reinforced concrete box culvert, with a total length of 300’.  This length assumes no access drive for the 

parcel east of Taylor Road. 

 

Complete replacement of the SR 256 overpass bridges is recommended 

4.6 Retaining Walls 
The locations, heights, and lengths of the proposed retaining walls have been revised compared to what was 

detailed in the Feasibility Study.  These changes are the result of the refinements in the horizontal and vertical 

geometry of the proposed ramps at Taylor Road, elimination of the wall on the south side of the eastbound IR 70 

entrance ramp from Taylor Road (due to the high wall cost compared to the low Right of Way acquisition cost for 

the Haaf Farms HOA-owned parcel), the completion of the field survey, and refinements to the proposed grading 

for the recommended alternative.  Below is a summary of the recommended retaining walls and the construction 

costs associated with each: 

 

Assumptions: 

• The area of wall is calculated based on the exposed height of wall. Unit costs used for estimates account 

for the buried portion of the wall and foundation costs. 

• Unit cost of Mechanically Stabilized Earth Retaining Wall (MSE) is $95/SF. 

• Unit cost of Cast-in-place Retaining Wall is $180/SF. 
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Proposed Retaining Walls: 

Wall 1 - Retaining Wall along North side of IR 70 & Ramp H:    

Wall 1 starts at station 92+50, on the north side of IR 70 westbound and continues along the north side of Ramp 

H and ends at station 108+50.  The wall will be located outside the sleeper slab, 26’ left of the baseline of Ramp 

H.  The wall is required to retain the fill required to build up the pavement for Ramp H to reduce impacts to the 

apartment complex at the northwest corner of the proposed interchange and to preserve the existing channel of 

the Tributary to Blacklick Creek.  Due to the proximity to the channel the first 700’ of wall from station 92+50 to 

99+50 will be cast in place founded on piles. The piles will extend to rock or 15’ below the channel thalweg. From 

station 99+50 to 108+50 where the wall is further from the channel, the wall type will be MSE. 

Wall 2 - Retaining Wall along Ramp H:    

Wall 2 starts at station 103+50, at the gore located between Ramp H and IR 70 westbound.  The wall will be along 

the south side of Ramp H and ends at station 108+00.  This wall retains the fill that is required to build up the 

pavement for Ramp H so that 2:1 grading does not extend into IR 70.  The wall type is MSE and the wall will be 

located outside the sleeper slab, 19’ right of the baseline of Ramp H.      

Wall 3 - Retaining Wall along Taylor Road:    

Wall 3 starts at station 45+50 and ends at station 47+50.  It will retain the fill required for the proposed alignment 

of Taylor Road.  The wall type is MSE and the wall will be located along the existing portion of Taylor Road that 

will remain for access to the apartment complex. 

No Wall – Taylor Road and Ramp J: 

Due to modifications made to the Ramp J alignment since the Feasibility Study, a wall is no longer recommended 

in this location. The location, when graded out with no wall, is no longer affecting the residential properties. 

 

The wall was considered along the east side of Taylor Road, starting at station 31+50 and ending at station 36+00.  

This wall also continued along the south side of Ramp J, starting at station 111+00 and ending at station 114+50.  

The proposed grading encroaches on a property owned by Haaf Farms Homeowners Association (Parcel 

#0360596300).  A portion of this parcel is already required to be taken for the proposed Taylor Road and Ramp J 

construction, and the additional Right of Way required for grading (vs. wall option) is minimal.  In addition, the 

auditor has the property valued as $1,610 for the entire 9.47 acre parcel. There would also be a small amount of 

temporary Right of Way required from a property owned by Leslie K. & Tillman A. Bauknight (Parcel #360569500) 

due to the grading at the end of the wall along Ramp J.  According to the Fairfield County Auditor’s value of the 

two effected parcels, the approximate Right of Way cost would be $525, whereas the cost of the proposed 

retaining wall would be approximately $350,000. Therefore, constructing a wall at this location is not 

recommended.   

 

Table 1 presents the estimated costs for each of the walls as well as the station limits. The total wall cost is 

approximately $4.17 million. 
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Table 1. Retaining wall locations and cost 

Wall Location Type 

Begin 

Sta. 

End 

Sta. 

Length 

(ft) 

Min. Wall 

Height (ft) 

Max. Wall 

Height (ft.) 

Area 

(sf) $/SF Total Cost 

                    

Wall 1 - IR70 & 

Ramp H Left 

CIP 92+50 99+50 700 0.5 18.1 9334 $180 $1,680,120 

MSE 99+50 108+50 900 0.5 33.1 18565 $95 $1,763,675 

                    

Wall 2 - IR70 & 

Ramp H Right MSE 103+50 108+00 450 0.5 23.0 5619 $95 $533,805 

                    

Wall 3 - Taylor 

Road Left MSE 45+50 47+50 200 1.0 7.5 1111 $95 $105,545 

                    

Total Cost of Walls                 $4,083,145 

 

4.7 Maintenance of Traffic 
Three maintenance of traffic alternatives for IR 70 are being considered, and detailed descriptions, typical 

sections, and estimated construction costs can be found in the MOTAA document, which is Appendix E of this AER 

report. Two of the three MOT alternatives meet the minimum criteria detailed in the MOTAA report. The part-

width does not, and this construction alternative requires reduced lane widths and barrier offsets as well as the 

overbuilding of the SR 256 westbound bridge to accommodate a second mainline lane. The ability to leverage the 

new Taylor Road interchange is important to the overall maintenance of traffic approach for each studied MOT 

alternatives, and the first year of construction should be dedicated to its construction. Once this interchange is 

open to traffic, even if partially to accept diverted traffic, the mainline and local improvements can commence. At 

this point, the three alternatives are varied and can be compared. The first mainline MOT phase for each of the 

three alternatives is the widening of IR 70 eastbound to the outside and includes the improvement of Ramps E, D, 

and C. The single lane contraflow and full crossover alternatives are identical in this phase. However, the part-

width alternative adds the westbound outside improvements, including Ramp A improvements, and therefore, 

increases the amount of required work beyond what is required in the other two alternatives for the same phase.  

As noted above, the construction of the Taylor Road interchange in the initial year can yield roadway access and 

congestion relief benefits. Construction efficiencies/increased production rates can be realized by reducing the 

interaction between the contractor and maintained traffic. These efficiencies are minimized with the part-width 

alternative and are anticipated to increase as the MOT approach changes from single lane contraflow to full 

crossover alternatives. This is maximized with the full crossover alternative as the SR 256 westbound bridge and 

several thousand feet of roadway can be built without maintaining a single IR 70 westbound vehicle. The 

construction durations are estimates only and assume work to be completed during accepted construction 

seasons. As a side note, the Palmer Road westbound bridge can also be constructed without traffic if eventually 

included in a revised project scope. 
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With respect to MOT related construction costs. The preliminary cost comparison reveals that the part-width 

alternative has the greatest impact with preliminary measurable costs at $2 million. This amount is not much more 

than the single lane contraflow alternative ($1.9 million) but is significantly higher than the full crossover option 

($1.4 million). The extra costs combined with the limitations of the part-width alternative do not make this the 

alternative a first choice for this improvement. Preliminary construction costs are tabulated in the Cost 

Comparison Form in the MOTAA document.  Anticipated MOT related construction costs for the Palmer Road 

bridges are not included at this time because they fall outside the limits of the work on IR 70. 

The single lane contra-flow and full crossover both meet the criteria, have a similar project duration, and would 

provide ample space for the contractor to perform their work, it is recommended to utilize the full crossover 

alternative to save approximately a half million dollars towards the project costs. 

4.8 Right of Way Impacts 
Right of Way acquisition costs will be a major cost driver for the project.  The use of retaining walls to limit Right 

of Way impacts to the creek on the north side of IR 70 west of Taylor Road and to maintain drive access for the 

Creekside Apartments is assumed.  The realignment of the westbound and eastbound entrance ramps to IR 70 

from Taylor Road for the AER reduced the estimated Right of Way take areas by 2.22 acres. Below is a table with 

estimated Right of Way take areas and costs: 

Alternative 

Proposed R/W Areas 

Prop LA 

R/W 
Prop R/W Temp R/W Total 

Estimated 

R/W Cost 

2022 Dollars 

Total Take 

Parcel 

Alternative1C 1.44 Acres   0.99 Acres 2.43 Acres $53,128   

Alternative 2C 9.15 Acres 1.66 Acres 0.51 Acres 11.32 Acres $549,503 1 

Alternative 3B  2.58 Acres    2.58 Acres $90,216   

Alternative 4A 0.79 Acres   0.13 Acres 0.92 Acres $171,600   

Alternative 5A 2.61 Acres     2.61 Acres $217,152 1 

              

Preferred 

Alternative 
16.57 Acres 1.66 Acres 1.63 Acres 19.86 Acres $1,081,599 2 

Costs are based off of Auditor's appraised values plus an additional 30%, and were assumed as the following:  

HOA property in southeast corner of Taylor Road interchange valued at $10,000 per acre, Blacklick Woods 

Metro Park land valued at $62,400 per acre, Creekside at Taylor Square Apartments land valued at $214,500 

per acre, Violet Township property valued at $31,200 per acre, residential property valued at $83,200 per acre, 

and the value of the Total Take Parcel is $304,200.  All values are in 2023 dollars. 

 

The majority of the Right of Way take areas required for the project are within the proposed Taylor Road 

interchange area, and the required areas are largely based on the ramp geometry.  The outside widening does 
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result in the need to acquire Temporary or Limited Access Right of Way from Blacklick Woods Metro Park, which 

is a designated 6(f) property.   

Shifting the alignment of Taylor Road to the east minimizes impacts to the apartment property, but the 

construction of the IR 70 westbound exit ramp onto Taylor Road will require a total take of the single family home 

at 13920 Taylor Road NW (APN 0360078900).  Limited Access Right of Way takes will be required from the HOA 

owned property on the east side of Taylor Road (APN 0360596300) and possibly one of the single family home 

parcels in the Haaf Farms subdivision.  In the southwest quadrant, Limited Access Right of Way will be required 

from the Violet Township Parcel (APN 0360073400) for the construction of the eastbound exit ramp to Taylor 

Road. 

 

Shifting Taylor Road to the east will minimize impacts to the Creekside at Taylor Square Apartments 

4.9 Environmental Analysis 
As stated in the Feasibility Study, the following environmental studies, documents, and agency coordination are 

available in the EnviroNet project file.  Additional documents and agency coordination pertaining to the project 

are also available in the project file. Environmental studies will be re-assessed once a Preferred Alternative is 

determined and additional studies and coordination may commence at this time. 

• A Mobile Source Air Toxic (MSAT) Qualitative Analysis was approved by the Ohio Environmental Protection 

Agency (OEPA) on January 20, 2015. The OEPA determined this project meets the criteria to be categorized as 

“Low MSAT effect’ project. 

• A Noise Analysis Report titled Far East Freeway/I-70 Brice Road to Palmer Road (FRA-70-16.17), completed in 

December 2014, is available in the project file on EnviroNet. 

• A Regulated Materials Review (RMR), formerly referred to as an Environmental Site Assessment (ESA) Screening, 

was completed for the project in 2012. A Phase I ESA was recommended for eight (8) sites. In 2014, a Phase I ESA 
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for two (2) sites was completed. A Phase I ESA was conducted for the project by URS and ODOT-Office of 

Environmental Services recommended no further ESA or special material management for this project (July 29, 

2014). 

• A Section 106 Request for Review (2013), a Phase I Archaeology report (2014), and a Phase I History/Architecture 

report (2012) were completed for the project. In 2014, ODOT-OES issued an Inter-Office Communication 

determined that “no history/architecture properties listed in or determined eligible in the National Register of 

Historic Places were identified within the area of potential effects”. 

• A Level 2 Ecological Survey Report was completed in 2014 for the project. The Jurisdictional Determination for 

the streams and wetlands was received on February 27, 2015. 

Permanent and temporary impacts to Blacklick Woods Metro Park (designated 6(f)) are likely, but exact impact 

areas will be determined during the detailed design phase when the structure types are determined.  The Blacklick 

Trail crossing under IR 70 adjacent to Blacklick Creek will require closure when the mainline IR 70 bridges are 

reconstructed.  A coordination meeting between Metro Parks and ASI was held on May 15th, 2023 to start the 

coordination of the potential temporary trail closures during construction and permanent modifications to the 

trail.  A signed detour route for the trail will be investigated and developed as the plan further progresses.  Areas 

of cattails on the north side of IR 70 between SR 256 and Taylor Road have been identified, and a wetland 

determination will need to be made.  The environmental impacts of the project will be studied in greater detail as 

the plan is further developed, when the construction limits are finalized. 

 

Temporary impacts to the Blacklick Trail running under IR 70 are likely during construction 



  
 

2021.00273 Page 28  

4.10 Construction Cost 
Revised construction cost estimates for the 5 alternatives detailed in this report are listed below (detailed 

construction cost estimates for each alternative can be found in Appendix C and are based on 2023 dollars).  ODOT 

Estimator was used to generate all construction costs with the following exceptions: proposed structure costs 

are carried from the structure type studies, retaining wall costs as detailed in Section 4.6, and Right of Way 

costs as detailed in Section 4.8.  Costs in 2023 dollars. 

Roadway Recommended Alternative 

• Alternatives 1C, 2C, 3B, 4A, and 5A:    Construction Cost = $67.97 M 

IR 70 over Blacklick Creek Bridge Alternatives 

• Three span continuous rolled steel beam:   Construction Cost = $7.63 M 

• Three span continuous reinforced conc. slab (recommended): Construction Cost = $6.94 M 

IR 70 over SR 256 Bridge Alternatives 

• Two span continuous rolled steel beam (recommended): Construction Cost = $9.51 M 

• Four span continuous rolled steel beam:    Construction Cost = $7.34 M 

Taylor Road over IR 70 Bridge Alternatives 

• Two span composite prestressed wide-flange (recommended) Construction Cost = $7.63 M 

• Two span plate girder      Construction Cost = $7.18 M 

Taylor Road over Tributary Creek Bridge Alternatives 

• 20’ x 10’ reinforced concrete box culvert (recommended) Construction Cost = $2.34 M 

• Three span prestressed I-girder     Construction Cost = $10.46 M 

Retaining Wall Recommended Alternatives 

• Wall 1 (IR 70 & Ramp H Left Side):    Construction Cost = $3.49 M 

• Wall 2 (IR 70 & Ramp H Right Side):    Construction Cost = $0.56 M 

• Wall 3 (Taylor Road Left Side):     Construction Cost = $0.11 M 

The Recommended Alternative has a total estimated construction cost of $98.55 M.  Construction cost does 

not include the replacement of the Palmer Road bridges, which would add an estimated $5.60 million to the 

project cost.  The construction costs listed above include a 20% design contingency and an 18.00% inflation 

contingency.  The cost shown does NOT include Right of Way or construction inspection. 

4.11 Public Involvement 
The scope of the project and the number of properties that will be impacted by the construction will require public 

involvement, and a Public Involvement Plan has been developed and approved by ODOT.  To date, the following 

public/stakeholder involvement has been completed: 
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• ASI staff met with Metro Parks to discuss the impacts to the Blacklick Trail on May 15th, 2023.  Metro Parks 

had no immediate concerns with the impacts to the trail from the widening and/or reconstruction of the 

bridges, but is requesting that a signed detour route for the trail be provided during construction.  A 

summary of what was discussed during the meeting was sent to District 5 on June 5th, 2023. 

• A stakeholder meeting was held at the Wigwam Event Center on May 24th, 2023 and was attended by ASI 

staff, District 5 staff, and project stakeholders.  No negative feedback was generated during the 

stakeholder meeting, and no revisions to the alternative shown in the AER report resulted from the 

meeting. 

Two additional stakeholder meetings are anticipated; one in the fall of 2023, and the other in late spring/early 

summer of 2024.  Exact dates for these meetings have not been determined.  A public meeting is anticipated for 

the project as well, which will be held after the ODOT review of the AER document is complete.  This public 

meeting is anticipated in early 2024, and is currently slated to be in-person, with a live streaming component 

likely.  The exact date, time and location of the public meeting will be determined, but the Wigwam Event Center 

is recommended because of the capacity and close proximity to the project area. 

5.0 Comparison of Alternatives 
5.1 Alternative Evaluation Matrix 
Because the overall configuration of the proposed improvements was definitively determined during the 

Feasibility Study, an updated Alternative Evaluation Matrix for the widening of IR 70, CD road configurations, and 

Taylor Road interchange is not included in this AER.  For reference, the Evaluation Matrix from the Feasibility Study 

is shown below: 
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The revisions to the horizontal and vertical geometry of the ramps were expected because of the availability of 

the field survey and do not have any negative impacts to the recommended alternatives.  The revisions to the 

ramp alignments reduced construction cost, project footprint, and environmental impacts, but do not require the 

other alternatives analyzed in the Feasibility Study to be revisited.  No changes to turn lane lengths, lane 

configuration, or interchange layout were made, so no updates to the traffic analysis of the recommended 

alternative should be made until certified traffic is available (expected August 2023).    As such, the configuration 

(Alternatives 1C, 2C, 3B, 4A, and 5A) established in the Feasibility Study is recommended. 
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5.2 Comparison of Structure Types 
Structure Type Studies were completed for the IR 70 bridges over Blacklick Creek, the IR 70 bridges over SR 256, 

the IR 70 bridges over Palmer Road, the new Taylor Road bridge over IR 70, and the new bridge on realigned Taylor 

Road over the tributary creek.  The Structure Type Studies can be found in Appendix D of this document.  Below 

is a summary of the recommendations for each structure: 

IR 70 over Blacklick Creek 

Three alternatives for the IR 70 bridges over Blacklick Creek were considered; full replacement of the existing 

bridges with a three-span arrangement with continuous rolled steel beams (Alternative A), full replacement of the 

existing bridges with a three-span arrangement with a continuous concrete slab superstructure (Alternative B), or 

widening of the existing three-span bridges (Alternative C). 

The proposed three-span arrangement (49’-0”, 65’-0”, 49’-0) locates the proposed piers just beyond the existing 

piers and provides balanced end spans. This avoids interference with existing footings and pile foundations, while 

also lengthening the end span sufficiently to better accommodate the Blacklick Trail shared use path. Spill through 

slope grading at 2:1 max. will be utilized on both sides of the path, providing an improved channel section through 

the bridges, as well as eliminating the conditions contributing to the severe erosion at the NW end of the existing 

path retaining wall. The new substructure locations will also better align with the shifting channel alignment which 

is migrating west. The existing bridge low chord is matched through slight reduction is superstructure depth, to 

account for widening IR 70 westbound approximately 20 feet to the north. The current minimum vertical clearance 

over the Blacklick Trail of 9’-0” will be matched, with the controlling location being the new north fascia beam. 

Steel costs were balanced with superstructure depth to determine the most efficient beam sections and framing 

plans. W27 composite rolled steel beams are utilized for all the bridges, with ten beam lines proposed for the Left 

Bridge and eight beam lines for both the Right Bridge and CD Road Bridge. All bridges will be square with no skew. 

Considering the bridge low chord is greater than 10 feet above the Blacklick Creek Ordinary High Water Mark 

(OHWM), a weathering steel coating system will be utilized for the proposed steel superstructures. Fascia beams 

and beam ends will be painted as specified in Section 308.2.2.1.d.1 of the 2020 BDM.  

The advantages associated with Alternative A include:  

• No conflicts with existing foundations 

• Satisfies “no rise” condition and meets all ODOT hydraulic design criteria 

The disadvantages associated with Alternative A include: 

• Higher initial and lifecycle cost 

• Less vertical clearance provided over Blacklick Creek Trail 

Estimated preliminary structure initial cost / life cycle cost 

Left Bridge = $3,048,119 / $5,119,400 

Right Bridge = $2,386,548 / $3,897,600 

CD Road Bridge = $2,192,210 / $3,703,300 
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Total = $7,626,877 / $12,720,300 

Alternative B, the proposed three-span arrangement (45’-0”, 56’-3”, 45’-0”), locates the R.A. as necessary to 

accommodate the Blacklick Trail shared use path.  With this location established, a standard span configuration 

from Std. Dwg. CS-1-08 was selected to properly span the main channel, and provide the required waterway 

opening area. This configuration will require partial removal of the existing Pier 2 footing and possibly the removal 

of multiple piles to construct the proposed pier, though all other existing substructures are avoided. The preferred 

MOT scheme recommends construction of the Left and Right Bridges offline, each during a separate phase, 

allowing for full removal of the existing bridge, and substructures, prior to construction of the new bridges. The 

proposed slab thickness is 26 ½”, resulting in a 1.29' reduction in superstructure depth as compared to the existing 

superstructure depth of approximately 3.5’.  This will increase the minimum vertical clearance over the Blacklick 

Trail shared use path to the preferred minimum of 10’-0”. 

Proposed substructures will consist of integral stub abutments, per Std. Dwg. CPA-1-08, and cap and column piers. 

Similar to Alternative A, capped pile piers will be further evaluated once the scour analysis has been completed. 

To facilitate pier construction and support of the slab formwork it is anticipated that a Temporary Access Fill (TAF) 

will be required in Blacklick Creek.   

The advantages associated with Alternative B include: 

• Lower initial and lifecycle cost 

• Increases vertical clearance over Blacklick Trail 

• Satisfies “no rise” condition and meets all ODOT hydraulic design criteria 

• Slab type structure can more easily accommodate superelevation transition across CD Road Bridge 

The disadvantages associated with Alternative B include: 

• Pier 2 construction requires partial removal of existing Pier 2 footing, and possibly multiple piles  

Estimated preliminary structure initial cost / life cycle cost 

 

Left Bridge = $2,855,028 / $4,172,100 

Right Bridge = $2,140,210 / $3,071,600 

CD Road Bridge = $1,945,872 / $2,877,300 

 

Total = $6,941,110 / $10,121,000 

  

It was determined that Alternative C was not feasible based on the following: 

• Creates a rise in the effective FEMA 1% AEP base flood elevations 

• The Blacklick Trail shared use path cannot be accommodated at the northern limits of the Left Bridge 

without significant impacts to Blacklick Creek 

Given this alternative is not capable of satisfying all project design criteria it was eliminated from consideration. 
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IR 70 over SR 256 

Two alternatives for the IR 70 bridges over SR 256 were considered; full replacement of the existing bridges with 

a two-span arrangement with continuous rolled steel beams (Alternative A), and widening of the existing four-

span bridges with continuous rolled steel beams (Alternative B). 

In Alternative A, the proposed two-span bridge span lengths were set by maintaining the existing SR 256 median 

pier location, bridge skew, and placing MSE walls outside the required 19’-0” clear zone on each side of SR 256.  

By matching the median pier location partial removal of the existing spread footing foundation will be required to 

construct the proposed pier, though all other existing substructures are avoided. This span arrangement reduces 

deck area compared to Alternative B, while still providing a large enough bridge opening to eliminate tunnel like 

conditions for motorists, and to accommodate future widening and/or pedestrian facilities. Steel costs were 

balanced with superstructure depth to determine the most efficient beam sections and framing plans. W30 

composite rolled steel beams are utilized for all the bridges, with nine beam lines proposed for the Left Bridge, 

eight beam lines for the Right Bridge, and six beam lines for the CD Road Bridge. On both the Left Bridge and CD 

Road Bridge the deck, and exterior beam, will be flared to accommodate ramp tapers. Considering the vertical 

clearance is < 20’ over SR 256, and the high IR 70 traffic volumes, a painted coating system will be utilized for the 

proposed steel superstructures per Section 308.2.2.1.d.1 of the 2020 BDM.  

Proposed substructures will consist of semi-integral stub abutments and a cap and column center pier. To facilitate 

construction of the center pier it is anticipated that the inside lanes of SR 256 will require closure, with temporary 

shoring needed to minimize the excavation footprint.  

The advantages associated with Alternative A include:  

• Consistent expected service life for all structural components 

• Consistent design loading for all bridge components 

• New abutments will be placed outside the SR 256 splash zone 

• Future widening of SR 256 can be accommodated 

• Future addition of pedestrian facilities can be accommodated 

• Fewer utility impacts 

• Less impacts to SR 256 traffic during construction 

The disadvantages associated with Alternative A include: 

• Higher initial and lifecycle cost 

• Temporary wire walls likely required at phase construction joints 

Estimated preliminary structure initial cost / life cycle cost 

Left Bridge = $3,813,153 / $6,108,000 

Right Bridge = $3,298,931 / $5,258,000 

CD Road Bridge = $2,395,170 / $3,849,700 

 

Total = $9,507,254 / $15,216,500 
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In Alternative B, the proposed four-span superstructure replacement for the widened mainline bridges will utilize 

W33 composite rolled steel beams, approximately matching existing superstructure weight. Framing plans will 

match current beam line locations within the existing bridge limits to avoid changing the load configuration to 

salvaged substructures. The Left Bridge requires four additional beam lines, two on both sides, to accommodate 

the required IR 70 widening (nine beams total). The Right Bridge requires only one additional beam line on the 

north side (seven beams total). The CD Road Bridge will require all new structural components, comprised of a 

five beam line layout utilizing W27 composite rolled steel beams. Similar to Alternative A, the deck and exterior 

beam will be flared on the Left Bridge and CD Road Bridge and a painted coating system will be utilized for the 

proposed steel superstructures.  

The existing substructures will be rehabilitated and widened as necessary to accommodate the proposed IR 70 

roadway section. The Left Bridge requires widening to both sides and the Right Bridge widening only to the north. 

Portions of existing substructure beyond the proposed mainline bridge to the south will be removed to 

accommodate the new CD Road bridge. Proposed substructure work will include: the addition of a single column 

on each side of the existing piers for the Left Bridge and on the north side only for the Right Bridge, removal and 

reconstruction of portions of the existing pier caps to connect into the new pier caps, patching existing pier 

columns and composite fiber wrapping (FRP), conversion of existing abutments to semi-integral, removing and 

rebuilding wingwalls, dowelling in semi-integral diaphragm guides at the abutments, and capping all substructure 

beam seats to accommodate the raise in profile grade. To facilitate construction of the widened piers, it is 

anticipated that the inside and outside lanes of SR 256 will require closure, with temporary shoring needed to 

minimize the excavation footprint at each pier. Considering the current traffic congestion in the area, this will 

likely result in an unacceptable level of service. To avoid multiple lane closures in each direction, a staggered pier 

construction approach would likely be required, in which the outside piers are constructed after the center pier is 

complete.       

All bearings will be replaced with expansion elastomeric bearings. By removing the fixed bearing condition at Pier 2, 

and the addition of semi-integral diaphragm guides at the abutments, all ODOT seismic guidelines will be satisfied, 

and no additional retrofit work required.  

The advantages associated with Alternative B include: 

• Lower initial and lifecycle cost 

The disadvantages associated with Alternative B include: 

• Differing expected service lives for structural components 

• Salvaged substructures not designed for current HL-93 loading 

• Increased future maintenance costs for columns located within SR 256 splash zone 

• Future widening of SR 256 not feasible 

• Future addition of pedestrian facilities not feasible 

• Will require relocation of existing gas line 

• Increased impacts to SR 256 traffic to facilitate pier construction 

Estimated preliminary structure initial cost / life cycle cost 
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Left Bridge = $2,902,822 / $5,800,500 

Right Bridge = $2,535,932 / $4,950,100 

CD Road Bridge = $1,898,128 / $3,645,000 

 

Total = $7,336,882 / $14,395,600 

 

IR 70 over Palmer Road 

Two alternatives for the IR 70 bridges over Palmer Road were considered; full replacement of the existing bridges 

with a single-span arrangement with 42” web composite steel plate girder superstructure (Alternative A), and 

widening of the existing four-span bridges with continuous rolled steel beams (Alternative B). 

For the full replacement alternative (Alternative A), the Left and Right Bridges will be twin structures. The 

proposed single span arrangement places the abutments behind MSE walls located outside the required 17’-0” 

clear zone on each side of Palmer Rd. In this configuration all existing substructures are avoided. A reduction in 

skew to 30 degrees was evaluated, though this was ultimately determined to be uneconomical given a 30’ increase 

in span length, and subsequent costs associated with a deeper superstructure and extended Palmer Rd. 

reconstruction limits. The proposed span arrangement reduces deck area compared to Alternative B, while still 

providing a large enough bridge opening to eliminate tunnel like conditions for motorists, and to accommodate 

future widening and/or pedestrian facilities. Steel costs were balanced with superstructure depth to determine 

the most efficient girder design and framing plans. Nine, 42” web composite welded steel plate girders are utilized 

for both the Left and Right Bridge. Considering the vertical clearance is < 20’ over Palmer Rd., and the high IR 70 

traffic volumes, a painted coating system will be utilized for the proposed steel superstructures per Section 

308.2.2.1.d.1 of the 2020 BDM.  

Proposed substructures will consist of semi-integral stub abutments behind MSE walls. Given their location 

beyond the clear zone limits, the MSE walls can be constructed using open cuts and there are no constructability 

issues anticipated. 

The advantages associated with Alternative A include:  

• Lower lifecycle cost 

• Consistent expected service life for all structural components 

• Consistent design loading for all bridge components 

• Less impacts to Palmer Rd. traffic during construction 

• Substructures removed from the Palmer Rd. splash zone 

• Future widening of Palmer Rd. can be accommodated 

• Future addition of pedestrian facilities can be accommodated 

• Future lengthening of Palmer Rd. left turn lane to Georgian Dr. can be accommodated 

 

The disadvantages associated with Alternative A include: 

• Higher initial construction cost 
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• Increased Palmer Rd. reconstruction limits 

Estimated preliminary structure initial cost / life cycle cost  

Left Bridge = $2,774,095 / $3,960,200  

Right Bridge = $2,774,095 / $3,960,200  

 

Total = $5,598,190 / $8,467,200  

 

For Alternative B, the proposed three-span superstructures will utilize W36 composite rolled steel beams, 

approximately matching existing superstructure weight. Framing plans will match current beam line locations 

within the existing bridge limits to avoid changing the load configuration to salvaged substructures. Two additional 

beam lines will be added to accommodate the required IR 70 widening, for a total of seven beam lines, on both 

the Left and Right Bridges. Similar to Alternative A, a painted coating system will be utilized for the proposed steel 

superstructures. 

The existing substructures will be rehabilitated and widened as necessary to accommodate the proposed IR 70 

roadway section. For both the Right and Left Bridges this requires widening to the inside only. It is recommended 

to add a pier cap to the existing free standing columns, providing added safety in the case of vehicular collision, 

as well as tying in new pier columns. Proposed substructure work will include: the addition of two columns and 

full length pier cap at both Pier 1 & 2, removal of the top 4’ of existing pier columns to facilitate construction of 

proposed pier cap, patching existing pier columns, conversion of existing abutments to semi-integral, removing 

and rebuilding wingwalls, and dowelling in semi-integral diaphragm guides at the abutments. To facilitate widened 

pier construction, it is anticipated that temporary shoring will be needed to minimize the excavation footprint and 

avoid the need for Palmer Rd. lane closures.  

All bearings will be replaced with expansion elastomeric bearings. By removing the fixed bearing condition at Pier 2, 

and the addition of semi-integral diaphragm guides at the abutments, all ODOT seismic guidelines will be satisfied, 

and no additional retrofit work required.  

The advantages associated with Alternative B include: 

• Lower initial construction cost 

• Shorter Palmer Rd. reconstruction limits 

The disadvantages associated with Alternative B include: 

• Higher lifecycle cost 

• Differing expected service lives for structural components 

• Salvaged substructures not designed for current HL-93 loading 

• Increased Palmer Rd. traffic impacts during construction 

• Increased future maintenance costs for columns located within Palmer Rd. splash zone 

• Future widening of Palmer Rd. cannot be accommodated 

• Future addition of pedestrian facilities cannot be accommodated 

• Future lengthening of Palmer Rd. left turn lane to Georgian Dr. cannot be accommodated 
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Estimated preliminary structure initial cost / life cycle cost  

Left Bridge = $2,401,553 / $4,166,200 

Right Bridge = $2,319,105 / $3,977,200 

 

Total = $4,720,658 / $8,933,200 

 

Taylor Road over IR 70 

Two alternatives for the Taylor Road bridge over IR 70 were considered; a two span composite prestressed wide-

flange beam superstructure on semi-integral abutments behind MSE walls (Alternative A), and a two span plate 

girder superstructure on semi-integral abutments behind MSE walls (Alternative B). 

Alternative A consists of a two span (126’ – 110’) composite prestressed wide-flange beam superstructure on 

semi-integral abutments behind MSE walls. The superstructure is comprised of eleven (11) WF72-49 beams. 

The advantages associated with Alternative A include:  

• Lower lifecycle cost (-10%) 

The disadvantages associated with Alternative A include: 

• Higher initial construction cost (+6%) 

• Increased Taylor Road profile and associated approach roadway fills 

Estimated preliminary structure and earthwork initial cost / life cycle cost = $7,630,872* / $10,747,600  

*Includes additional earthwork costs relative to Alternative B 

Alternative B is a two span (126’ – 110’) plate girder superstructure on semi-integral abutments behind MSE walls 

and a cap and column center pier. The superstructure is comprised of ten (10) painted steel plate girders with 58” 

web depth. 

The advantages associated with Alternative B include: 

• Lower initial construction cost (-6%) 

• Fewer beam lines 

• Reduced superstructure depth yields a lower proposed Taylor Road profile and reduced approach 

roadway fills 

The disadvantages associated with Alternative B include: 

• Higher lifecycle cost (+10%) 

Estimated preliminary structure initial cost / life cycle cost = $7,180,217 / $11,922,800 
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Taylor Road over Tributary Creek 

Three alternatives for the Taylor Road bridge over Tributary Creek were considered; full replacement of the 

existing culvert with a 20’ span x 10’ rise reinforced concrete box culvert (Alternative A), full replacement of the 

existing culvert with a three-span prestressed I-girder structure on semi-intergral abutments and hammerhead 

type piers (Alternative B), and the extension of the existing culvert an additional 243’ east under the proposed 

alignment of Taylor Road (Alternative C). 

Alternative A is replacing the existing 60’ long, 20’ x 10’ box culvert with a longer 20’ x 10’ box culvert under the 

proposed alignment of Taylor Road. The culvert is anticipated to consist of 60 – 5’ long normal precast sections 

resulting in a total length of 300’-0” with cast in place wingwalls and headwalls on spread footings. The outlet of 

the proposed culvert will be located at the same location as the existing culvert outlet. The inlet of the proposed 

culvert will be placed 300’ linearly upstream to match the existing channel resulting in a skew of approximately 

28.4° with respect to the proposed centerline of Taylor Road. The existing box culvert including the wingwalls and 

the spread footing foundations will be removed to avoid a potential conflict with the proposed foundations. The 

invert of the proposed culvert will be depressed 1’ to allow it to fill in to a natural bottom, similar to the existing 

culvert. The proposed culvert is oversize per L & D Volume 2 Section 1002.3.1 as It provides 5.40’ of freeboard 

above the 1% AEP storm. 

The advantages associated with Alternative A include: 

• Box culverts typically have low maintenance costs 

• Numerous precast manufacturers can produce the non-skewed design sections 

• Faster construction compared to a bridge alternative 

• The cost of this option is significantly lower than Alternative B  

The disadvantages associated with Alternative A include: 

• There will be close to 40’ of type 1 structural fill over the culvert.  

• The structure will require reconfiguration of the existing channel alignment.  Over 300’ of disturbance to 

the existing channel will require an individual permit instead of a nationwide permit. 

• Future replacement of the culvert would require the full closure of Taylor Road 

Estimated preliminary structure initial cost = $2,341,000. 

Alternative B is a three span (104’-0”, 124’-0”, 84’-0”), prestressed I-girder structure on semi-integral abutments 

and hammerhead type piers. The deck width will vary from approximately 85.5’ to 128.1’ due to the variable width 

raised median across the bridge. The proposed superstructure will utilize 13 beam lines of AASHTO wide flange 

type beams with variable spacing and overhangs. Due to the 50’ difference between the proposed profile grade 

and the thalweg of the channel, there will be adequate freeboard from both the 4% and 1% AEP storm events. 

The proposed approach slabs will be 30’-0” long.  
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The proposed stub abutments were placed based on 2H:1V grading from elevation 905 to avoid impacts the 

existing channel. The placement of the forward abutment will cut off an existing channel meander. However, 

based on field observations and survey data, the channel meander has already naturally begun to be cut off. To 

avoid cutting off the meander, an additional 100’ span would need to be added to the bridge. The proposed 

hammerhead piers will be very tall due to the 50’ difference in elevation between the proposed profile grade and 

thalweg of the channel. The piers were placed outside of the existing channel. Based on historic borings, it is 

anticipated that the piers and abutments will be founded on either spread foundations or friction type piles. 

The advantages associated with Alternative B include: 

• Abutment construction is not near the waterway, so dewatering or temporary shoring would not be 

needed 

• The stream flow line alignment would remain the same 

• This option will require a realignment of the channel upstream of the bridge, but will only require a 

nationwide permit instead of an individual permit 

The disadvantages associated with Alternative B include: 

• This option is significantly more expensive than Alternative A. 

• Relatively large structure for a small stream due to the difference in profile grade elevation compared to 

the stream thalweg elevation 

• Placement of the forward abutment will cut off an existing channel meander 

• Life-cycle costs of this option would be significantly more than the culvert option 

Estimated preliminary structure initial cost = $10,458,000. 

Alternative C is extending the existing box culvert an additional 243’ upstream under the proposed alignment of 

Taylor Road. This would require 47-5’ long precast sections and one cast in place skewed end section to connect 

the proposed culvert to the existing culvert. The skewed end section will be required to ensure the upstream end 

of the culvert is aligned with the existing channel. The skewed end section could cause future maintenance issues 

due to the bend in the culvert. There could be settlement issues between the existing and proposed culvert 

sections which could cause long term erosion and scour issues. Additionally, the existing culvert was only designed 

for 7’ to 10’ of fill and will not be structurally sufficient to support the 40’+ of new fill making this option not viable. 

The advantage to this alternative would be less excavation and cost to remove the existing culvert as well as lower 

cost to build the proposed culvert as it will be shorter than Alternative A. However, the cost savings over 

Alternative A is expected to be minimal. Due to future maintenance concerns, Alternative C was eliminated from 

consideration and a cost estimate was not calculated.   

The recommended structure type is Alternative A: Culvert Replacement. Alternative A is the lowest cost 

alternative and meets the hydraulic requirements for the storm events analyzed. Alternative B meets hydraulic 

requirements, however the cost is several times higher than Alternative A.  Additionally, Alternative A will have a 

shorter construction duration than Alternative B. 
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5.3 Comparison of Retaining Wall Recommendations 
Listed below are the justifications for each retaining wall: 

• Wall 1 (north side of IR 70 and Ramp H) is necessary to prevent impacts to the tributary creek and the 

Creekside Apartments.  Without a retaining wall in this location four apartment buildings would be 

impacted by the proposed grading, and nearly 900’ of the tributary creek would need to be realigned.  

This wall does have an estimated construction cost of $3.49 million, which likely exceeds the value of the 

four apartment buildings that would be impacted by the grading without a wall.  However, the 

environmental impacts of 900’ of creek relocation would not clear the environmental process making the 

wall necessary.  At the west end of the wall, the first 700’ are recommended to be cast-in-place because 

of the close proximity to the tributary creek, as MSE walls near water are generally to be avoided.  The 

remaining 900’ of Wall 1 is recommended to be MSE because it is the most cost-efficient fill-type wall. 

• Wall 2 (between IR 70 and Ramp H) is necessary because there is insufficient distance between Ramp H 

and mainline IR 70 to maintain a 2:1 slope.  Grading steeper than 2:1 is not permitted, and achieving a 2:1 

slope would require reduction in the paved shoulder width along IR 70 which would require a design 

exception.  The wall type is recommended to be MSE because it would be the most cost-efficient design. 

• Wall 3 (west side of realigned Taylor Road) is necessary to maintain access for Tributary Lane to Taylor 

Road.  Closure of Tributary Lane would require all residents of the Creekside Apartments to travel west 

and exit at the Banks Edge Way and Taylor Road SW, which is unsignalized, and can be difficult to exit 

from during peak hours.  This is also nearly 0.5 mile from the easternmost apartment building, which 

would add travel time for residents living at the east end of the apartment complex.  It would also result 

in additional traffic on Tributary Lane, as all traffic would be required to travel to Banks Edge Way.  The 

recommended wall type is MSE because it is the most cost-efficient. 

• Wall 4 (south side of Ramp J) was shown on the Feasibility Study, but was eliminated from the AER.  The 

realignment of Ramp J eliminated impacts to the single family homes within Haaf Farms using safety 

grading and would require Right of Way being purchased only from the HOA-owned parcel.  The appraised 

value of the entire 9.47 acre HOA parcel is listed at $1,610, and the estimated retaining wall cost for Wall 

4 is $350,000.  The additional embankment cost required for the safety grading is estimated to be $5,000-

$10,000, well below the cost of the retaining wall. 

 

5.4 Comparison of Maintenance of Traffic Schemes 
The maintenance of traffic alternative analysis looked at three options for maintain traffic on IR 70: part-width 

construction, single-lane contra flow, and full crossovers.  Detailed analysis, typical sections, and other 

information can be found in the MOTAA document, which is Appendix E of this AER.  Listed below are the 

advantages and disadvantages for each alternative: 

Part-Width Construction 

Advantages: 

• No crossover temporary pavement required 

Disadvantages: 
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• SR 256 bridge requires 1-foot barrier clearances and 10.5’ lanes to maintain two westbound lanes in Phase 

1 that maximizes the available bridge width for follow-on phases  

• SR 256 bridge requires overbuilding to maintain two westbound lanes in Phase 3  

• Bridge overbuilding affects vertical clearance to SR 256 below and requires complementary mainline 

roadway widening near bridge  

• Phase 1 requires the improvements to ramps along both sides of the mainline (a very heavy workload for 

the contractor during the first construction phase)   

• Anticipate overbuilding of both eastbound and westbound Palmer Road bridges. Extra deck width, either 

inside or outside, is required to maintain part width method if these bridges are included in the final design 

Single Lane Contraflow 

Advantages: 

• Temporary pavement only required for single lane crossovers  

• No overbuilding of bridges or roadway required, including Palmer Road bridges   

• Planned work in phase 1 is less than the first phase of part-width – reduced construction workload for 

contractor 

Disadvantages: 

• Narrow width of Palmer Road bridges requires several MOT phases to complete while maintaining a 

minimum of one traffic lane. Additional crossovers specific to Palmer Road might be required. Bridges 

require 1-foot barrier clearances and 10.5’ lanes 

Full crossover 

Advantages: 

• Crossover is only used for one MOT phase  

• Westbound IR 70 can be improved with minimal need to maintain traffic  

• Westbound Blacklick Creek bridge can be improved while maintaining a single lane of traffic 

Disadvantages: 

• Defers westbound improvements until the very last phase of construction  

• Anticipate two single lane crossovers to accommodate Palmer Road westbound bridge construction  

• Palmer Road westbound bridge requires 1-foot barrier clearances and 10.5’ lanes to maintain one lane of 

contraflow while eastbound bridge is widened to accommodate a full crossover section 

As stated in Section 4.7, the part-width construction alternative does not meet the minimum criteria listed in the 

MOTAA document, and requires bridge overbuilding and mainline widening.  It also comes with the highest 

measureable cost of nearly $2 million.  Because of these factors, part-width construction should not be 

considered to maintain traffic along IR 70.  The single-lane contra flow and full crossover alternatives both meet 

the criteria of the MOTAA and do not require any bridge overbuilding.  Both also have a similar construction 

duration and provide ample space for the contractor to perform the required work.  But because the full crossover 

is estimated to cost $500,000 less than the one-lane contra flow, the full lane crossover is the recommended 

method of maintaining traffic on IR 70. 
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6.0 Conclusion 
6.1 Summary of Recommended Alternatives 
The recommendations for this Alternative Evaluation Report (AER) are as follows: 

Roadway: 

• Widen IR 70 to the outside, construct three through lanes in the eastbound and westbound directions 

• Construct a standard diamond interchange at Taylor Road 

• Shift the horizontal alignment of Taylor Road to the east 

• Construct Taylor Road over IR 70 

• Taper the eastbound CD road into IR 70 west of the Taylor Road eastbound entrance ramp 

• Construct a two-lane westbound CD road between SR 256 and Taylor Road 

• Have westbound traffic on IR 70 exit at Taylor Road and complete the through movement 

• Utilize the revised horizontal and vertical geometry developed for this AER in lieu of the geometry 

shown on the 2023 Feasibility Study 

Bridge: 

• Complete replacement of the two existing structures on IR 70 over Blacklick Creek with three three-span 

continuous reinforced concrete slab on cap and column piers and integral abutments bridges 

• Complete replacement of the two existing structures on IR 70 over SR 256 with three two-span W30 

composite rolled steel beam superstructure on cap and column piers and semi-integral abutment bridges 

behind MSE walls 

• Complete replacement of the two existing structures on IR 70 over Palmer Road with two single-span 42” 

web composite welded steel plate girder superstructure on semi-integral abutment bridges behind MSE 

walls 

• A two-span composite prestressed wide-flange beam superstructure on semi-integral abutment bridge 

behind MSE walls is recommended for the new structure on Taylor Road over IR 70 

• A 20’ span x 10’ rise reinforced concrete box culvert for the tributary creek at Taylor Road is recommended  

Retaining Walls: 

• A 700’ cast-in-place on piles wall is recommended on the north side of IR 70 westbound and Ramp H 

• A 900’ MSE wall is recommended on the north side of IR 70 westbound and Ramp H (continuous with the 

cast-in-place wall listed above)  

• A 450’ MSE wall is recommended between IR 70 westbound and Ramp H starting at the ramp gore 

• A 200’ MSE wall is recommended on the west side of Taylor Road north of IR 70 

Maintenance of Traffic: 

• Construct new Taylor Road interchange during first phase of construction 

• Utilize full crossovers during both phases of construction to maintain two-way, two-lane traffic on IR 70  

Further refinements of these alternatives are likely during the detailed design of the project, but major changes 

to the recommendations above are not anticipated.   
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7.0 Next Steps 
7.1 Completion of Public Involvement/NEPA Requirements 
Before the recommendations of this AER can be considered the Preferred Alternative, additional public 

involvement must be completed to satisfy the NEPA requirements for the project.  The first stakeholder meeting 

was held May 24th, 2023, a second is anticipated in Fall 2023, and the third is anticipated in late Spring/early 

Summer 2024.  A public meeting will be held in early 2024 after the ODOT review of this AER is complete.  Public 

input in regards to driveway locations, retaining walls, pedestrian facilities, etc. will be obtained as part of this 

public engagement. 

7.2 Determination of the Preferred Alternative 
The goal of this AER is to identify the Preferred Alternative that will be carried on to the detailed design.  The 

geometric layout created for the Feasibility Study has been refined in an effort to lower the project footprint, 

reduce environmental impacts, and lower the estimated construction cost.  Structure type studies for all mainline 

IR 70 bridges, the new Taylor Road bridge over IR 70, and the structure over the tributary of Blacklick Creek have 

been completed and recommendations made for the proposed structure types.  Additionally, a full MOTAA has 

been completed and a recommendation made for the maintenance of traffic for IR 70.  Recommendations for wall 

locations and types are included in this document.   Upon completion of the additional public involvement 

mentioned in Section 7.1, and a review of this document by District 5, a determination of the Preferred Alternative 

is anticipated in early 2024, with detailed design commencing shortly after. 
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Appendix A – Project Area Map 
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Appendix B – Preliminary Engineering Plans 
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Appendix C – Construction Cost Estimates 
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Appendix D – Structure Type Studies & Hydraulic Reports 
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Appendix E – Maintenance of Traffic Alternative Analysis 

(MOTAA) 
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Appendix F – Preliminary Drainage Calculations 
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Appendix A – Project Area Map 
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Appendix B – Preliminary Engineering Plans 
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SUPPLEMENTAL

SPECIFICATIONS

SPECIAL

PROVISIONS

PLAN PREPARED BY:

Before You Dig

Contact Two Working Days

OHIO811, 8-1-1, or 1-800-362-2764

UNDERGROUND UTILITIES

PROJECT EARTH DISTURBED AREA:      ACRES

     ACRES

     ACRES

PROJECT CONSISTS OF THE IMPROVEMENT OF 3.15 MILES OF I.R. 70 INCLUDING

AN ADDITIONAL THROUGH LANE IN THE EASTBOUND AND WESTBOUND

DIRECTION, THE CONSTRUCTION OF A TWO-LANE COLLECTOR-DISTRIBUTOR ROAD

IN THE EASTBOUND AND WESTBOUND DIRECTION, AND A NEW INTERCHANGE AT

TAYLOR ROAD. PROJECT INCLUDES BRIDGE RECONSTRUCTION, RETAINING WALLS,

LIGHTING, TRAFFIC SIGNAL INSTALLATION, DRAINAGE, AND TRAFFIC CONTROL.

PROJECT DESCRIPTION

LIMITED ACCESS

ESTIMATED CONTRACTOR EARTH DISTURBED AREA:

THIS IMPROVEMENT IS ESPECIALLY DESIGNED FOR THROUGH TRAFFIC AND

HAS BEEN DECLARED A LIMITED ACCESS HIGHWAY OR FREEWAY BY ACTION

OF THE DIRECTOR IN ACCORDANCE WITH THE PROVISIONS OF SECTION

5511.02 OF THE OHIO REVISED CODE.

 THE STANDARD SPECIFICATIONS OF THE STATE OF OHIO, DEPARTMENT OF

TRANSPORTATION, INCLUDING SUPPLEMENTAL SPECIFICATIONS LISTED IN

2023 SPECIFICATIONS

SPECIFICATION 800 VERSION INDICATED ON THE PROPOSAL SHALL GOVERN

THE PLANS, CHANGES LISTED IN THE PROPOSAL, AND THE SUPPLEMENTAL

THIS IMPROVEMENT.

EARTH DISTURBED AREAS

NOTICE OF INTENT EARTH DISTURBED AREA:

FEDERAL PROJECT NUMBER

E220(032)

RAILROAD INVOLVEMENT

NONEDEPARTMENT OF TRANSPORTATION

STATE OF OHIO

IR 70

53,910

65,060

5,860

45

40

SR 256

18,460

24,650

2,930

45

45

TAYLOR RD

ARTERIAL

URBAN 

19,000

26,150

2,350

45

45

SR 204EB/WB

CD ROAD

INTERSTATE

URBAN

19,370

26,770

2,410

60%

60

55

51%53%55%50%

12% 4% 3% 3%4%

ARTERIAL

URBAN 

ARTERIAL

URBAN 

 

 

I HEREBY APPROVE THESE PLANS AND DECLARE THAT THE MAKING OF THIS

IMPROVEMENT WILL NOT REQUIRE THE CLOSING TO TRAFFIC OF THE

HIGHWAY AND THAT PROVISIONS FOR THE MAINTENANCE AND SAFETY OF

TRAFFIC WILL BE AS SET FORTH ON THE PLANS AND ESTIMATES.

ENGINEER'S SEAL

ROADWAY
 

ENGINEER'S SEAL

BRIDGE
 

ENGINEER'S SEAL

RETAINING WALLS
 

ENGINEER'S SEAL

SIGNALS
 

Jack Marchbanks, PhD

District       Deputy Director              05

Jason L. Sturgeon, P.E.

TEL 614.901.2235   FAX 614.901.2236

www.structurepoint.com

2550 CORPORATE EXCHANGE DR, STE 300

COLUMBUS, OH 43231

S.L.M. = 24.94

STA. 637+75.00

BEGIN PROJECT

E220(032)

S.L.M. = 0.73

STA. 163+00.00

END PROJECT

E220(032)
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INDEX OF SHEETS P.002

IR 70 P.004

IR 70

RAMPS

P.033

SR 256

P.170

P.644

P.666

P.715

CROSS SECTIONS

IR 70

RAMPS

SR 256

TAYLOR ROAD

MINOR ROADS

-

-

-

-

-

-

P.001

PLAN AND PROFILE

P.734

P.665

P.458

P.129

P.014

TITLE

TYPICAL SECTIONS

P.015

P.020

P.022

P.027

RAMPS

SR 256

TAYLOR ROAD

MINOR ROADS

-

-

-

-P.031

P.021

P.019

LEGEND P.003

-

-

P.459 -P.643

P.124

TAYLOR ROAD -P.153P.130

MINOR ROADS -P.168P.154

P.735BLACKLICK TRAIL

P.169BLACKLICK TRAIL

P.062

P.026

P.714

P.032BLACKLICK TRAIL

-P.740

P.123

P.061
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ITEM 442 - 1 1/2" ASPHALT CONCRETE SURFACE COURSE, 12.5MM, TYPE A (446)

ITEM 442 - 1 3/4" ASPHALT CONCRETE INTERMEDIATE COURSE, 12.5MM, TYPE A (446)

ITEM 407 - NON-TRACKING TACK COAT (0.05 GAL/SY)

ITEM 659 - SEEDING AND MULCHING

PROPOSED LEGEND

ITEM 622 - CONCRETE BARRIER, SINGLE SLOPE, TYPE C

ITEM 204 - PROOF ROLLING

22"± ASPHALT CONCRETE

6"± AGGREGATE

EXISTING LEGEND

ITEM 301 - 11 1/2" ASPHALT CONCRETE BASE, PG64-22 (PLACED IN LIFTS OF 4", 4", 3.5")

ITEM 204 - SUBGRADE COMPACTION

(PLACED IN 2 - 5" LIFTS)ITEM 301 - 10" ASPHALT CONCRETE BASE, PG64-22 

ITEM 304 - 6" AGGREGATE BASE

ITEM 452 - 10" NON-REINFORCED CONCRETE PAVEMENT, CLASS QC 1P

ITEM 254 - PAVEMENT PLANING, ASPHALT CONCRETE (T = X" MIN., X" MAX)

ITEM 622 - CONCRETE BARRIER, SINGLE SLOPE, TYPE D

13"± ASPHALT CONCRETE

6"± AGGREGATE

1

2

3

4

5

6

7

10

11

12

15

16

17

A

B

C

D

ITEM 609 - CURB, TYPE 620

ITEM 609 - CURB, TYPE 2-A21

ITEM 609 - COMBINATION CURB AND GUTTER, TYPE 222

ITEM 441 - 1 1/4" ASPHALT CONCRETE SURFACE COURSE, TYPE 1, (448), PG64-2218

ITEM 441 - 1 3/4" ASPHALT CONCRETE INTERMEDIATE COURSE, TYPE 2, (448)19

12"± ASPHALT CONCRETE

8"± AGGREGATE

E

F

ITEM 304 - 4" AGGREGATE BASE

ITEM 609 - 6" CONCRETE TRAFFIC ISLAND8

9

ITEM 611 - SLOTTED DRAIN, TYPE 2, 15"25

ITEM 608 - 4" CONCRETE WALK26

14 ITEM 452 - 6" NON-REINFORCED CONCRETE PAVEMENT, CLASS QC 1P

13 ITEM 411 - 8" STABILIZED CRUSHED AGGREGATE

4"

6"

6"

6"

1

2

3

54 6

7

PROPOSED PAVEMENT - IR 70 P1

4"

6"

6" 1.0'

18

19

15

4 5 6

7

PROPOSED PAVEMENT - SR 256 / TAYLOR RD P3

PROPOSED PAVEMENT - RAMPS / TAYLOR RD P4

6"

16

4

6

7

PROPOSED PAVEMENT - IR 70 P2

1

2

17

5

EXISTING PAVEMENT - IR 70 E1

A B

EXISTING PAVEMENT - SR 256 E2

C D

P7PROPOSED PAVEMENT - SR 204

19

18 15

4 6

7

5

1.0'

PROPOSED PAVEMENT - SR 256 P6

18

19 5

4"

6"

6"

4"

18

19

4

5

P9PROPOSED PAVEMENT - SHARED USE PATH

P8PROPOSED PAVEMENT - SR 204

5

EXISTING PAVEMENT - SR 204 E3

E F

18

19

17

17

A

B

E

F

C

D

PROPOSED PAVEMENT - BLACKLICK TRAIL P10

6"

14

9

6

7
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REVIEWER

0.0400.0160.0160.0200.040 0.016

� CONST & R/W IR 70

SHLDR

10.0' 12.0' 12.0' 12.0' 12.0'

NORMAL SECTION - IR 70 WB
STA. 637+75.00 TO STA. 22+00.00

SAW CUT

P4P1

0.0200.040

P1

SHLDR

10.0' 12.0'

SAW CUT

6.0'

STA. 638+78.89 TO 22+00.00

0.040

SHLDR

10.0'

P1

STA. 3+17.21 TO STA. 22+00.00

6:1
MAX

� CONST & R/W IR 70

20.0'

SEE IR 70 EB

TYPICAL SECTIONS

SEE IR 70 EB

TYPICAL SECTIONS

0.040 0.016 0.016 0.016 0.020

12.0'

0.040

P4 P1

� CONST & R/W IR 70

SAW CUT

6.0'

6:1

MAX

20.0'SEE IR 70 WB

TYPICAL SECTIONS

0.040

SHLDR

10.0'

P1

� CONST & R/W IR 70

6:1

MAX

20.0'

NORMAL SECTION - IR 70 EB
STA. 641+05.19 TO STA. 22+00.00

STA. 5+50.00 TO STA. 22+00.00
SAW CUT

3.0'

SEE IR 70 WB

TYPICAL SECTIONS SHLDR

10.0'

0.020 0.040

P1

F

E

SHLDR

B VARIES FROM 12.1' AT STA. 641+05.19 TO 12.0' STA. 0+67.75

F VARIES FROM 0.0' AT STA. 15+00.00 TO 12.0' AT STA. 16+00.00

STA. 15+00.00 TO STA. 22+00.00

SAW CUT

SAW CUT

B C

A VARIES FROM 9.6' AT STA. 641+05.19 TO 10.0' AT STA. 0+67.75

C VARIES FROM 12.2' AT STA. 641+05.19 TO 12.0' STA. 0+67.75

D VARIES FROM 11.3' AT STA. 641+05.19 TO 12.0' STA. 0+67.75

D

E VARIES FROM 12.0' AT STA. 641+05.19 TO 10.0' AT STA. 0+67.75

P4

P4

STA. 641+07.44 BACK = STA. 0+00.00 AHEAD

H

SHLDR

G

STA. 641+07.44 BACK = STA. 0+00.00 AHEAD

PGL

CROWN

G 19.0' FROM STA. 637+75.00 TO 3+17.21
VARIES FROM 19.0' AT STA. 3+17.21 TO 10.0' STA. 4+19.59
10.0' FROM STA. 4+19.59 TO STA. 22+00.00

H 11.0' FROM STA. 637+75.00 TO 3+17.21
VARIES FROM 11.0' AT STA. 3+17.21 TO 20.0' STA. 4+19.59
20.0' FROM STA. 4+19.59 TO STA. 22+00.00

A

10.0'

12.0'

CROWN

SHLDR

PGL

PGL

PGL

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.

GRADING DETAILS TO BE PROVIDED IN STAGE 1 DESIGN2.

P.003FOR PAVEMENT LEGEND, SEE SHEET 1.

NOTES:
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REVIEWER

SUPERELEVATED SECTION - IR 70 WB

STA. 22+00.00 TO STA. 43+92.51

12.0'12.0'12.0'12.0'

SHLDR

10.0'

RNDG

5.0'

e e
ee

� CONST & R/W IR 70

6:1
MAX

0.010

20.0'

* WHEN e ≥ 6.0%

*

SAW CUT

P1P4

SAW CUT

6.0'

12.0'12.0'

SHLDR

10.0'

eee

� CONST & R/W IR 70

6:1

MAX

20.0' 12.0'

SHLDR

10.0'

RNDG

5.0'

e
0.010

*

12.0'

P1 P4 P1

12.0'12.0'

SHLDR

10.0'

RNDG

5.0'

e e
e

0.010

*

B

e

A

GORE

P1

� CONST RAMP E

e e

 

12.0'

SUPERELEVATED SECTION - IR 70 EB
STA. 22+00.00 TO STA. 41+00.00

SEE IR 70 EB

TYPICAL SECTIONS

SEE IR 70 WB

TYPICAL SECTIONS

SAW CUT

3.0'

SAW CUT

6.0'

SAW CUT

STA. 32+75.89 TO STA. 41+00.00
A VARIES FROM 0.0' AT STA. 38+05.76 TO 16.3' AT STA. 41+00.00

B VARIES FROM 0.0' AT STA. 32+75.89 TO 12.0' AT STA. 38+05.76

C

SHLDR

10.0'

ee

P1

C VARIES FROM 0.0' AT STA. 23+82.50 TO 12.0' AT STA. 29+82.50

STA. 23+82.50 TO STA. 43+50.00

SHLDR

10.0'

P1

PGL

PGL

e = SUPERELEVATION RATE

0.0'
12.0'

12.0'

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.

GRADING DETAILS TO BE PROVIDED IN STAGE 1 DESIGN2.

P.003FOR PAVEMENT LEGEND, SEE SHEET 1.

NOTES:
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REVIEWER

SUPERELEVATED SECTION - IR 70 EB

STA. 41+00.00 TO STA. 43+92.60

12.0'12.0'

SHLDR

10.0'

eee

� CONST & R/W IR 70

6:1

MAX

20.0' 12.0'

P1 P4

SEE IR 70 WB

TYPICAL SECTIONS

SAW CUT

3.0'

e e eeVARIESVARIES e

12.0' 12.0' B 12.0' 12.0' 12.0' 10.0'

e e eeVARIESVARIESe e

12.0' 12.0' C 10.0'

VARIES VARIES e ee e

A 12.0' 12.0' 12.0' 10.0'

e

e

GORE

GORE

GORE

STA. 41+84.38 TO STA. 42+46.16

STA. 42+46.16 TO STA. 43+92.60

A VARIES FROM 16.3' AT STA. 41+00.00 TO 20.0' AT STA. 41+84.38

� CONST RAMP E

� CONST RAMP E

� CONST RAMP E

SAW CUT

SAW CUT

SAW CUT

P1P4

P1P4

PGL

FAI-070-0084 R
APPROACH SLAB = STA. 43+92.60 TO STA. 44+17.60
STRUCTURE = STA. 44+17.60 TO STA. 45+82.60
APPROACH SLAB = STA. 45+82.60 TO STA. 46+07.60

e = SUPERELEVATION RATE

P1

25

25

25

12.0' 12.0' 12.0'

B VARIES FROM 20.0' AT STA. 41+84.38 TO 22.0' AT STA. 42+46.16

C VARIES FROM 20.0' AT STA. 42+46.16 TO 24.0' AT STA. 43+92.60

CROWN

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.

GRADING DETAILS TO BE PROVIDED IN STAGE 1 DESIGN2.

P.003FOR PAVEMENT LEGEND, SEE SHEET 1.

NOTES:
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SHLDR

10.0'

0.016 0.0160.016 0.0160.0160.040 0.0400.040

12.0'

� CONST & R/W IR 70

20.0'

6:1

MAX

P1P4P1

NORMAL SECTION - IR 70 EB
STA. 46+07.60 TO STA. 55+81.03

SEE IR 70 WB

TYPICAL SECTIONS

� CONST RAMP K

* SEE SUPERELEVATION TABLES FOR RAMP RATES

SHLDR

10.0'B 12.0'

GORE

0.040*0.020*VARIES 0.020*

� CONST RAMP E

STA. 49+75.00 TO STA. 55+81.03

B VARIES FROM 0.0' AT STA. 49+75.00 TO 24.0' AT STA. 55+81.03

SAW CUT

SAW CUT

3.0'

P1

11

PGL

12.0'

SHLDR

10.0'

0.040*0.020*

� CONST RAMP E

12.0'

0.020*

A A VARIES FROM 0.0' AT STA. 46+00.00 TO 12.0' AT STA. 47+00.00
12.0' FROM STA. 47+00.00 TO STA. 49+75.00

12.0'

CROWN

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.

GRADING DETAILS TO BE PROVIDED IN STAGE 1 DESIGN2.

P.003FOR PAVEMENT LEGEND, SEE SHEET 1.

NOTES:
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REVIEWER

12.0'12.0'12.0'

SHLDR

10.0'

0.016 0.0160.0160.040 0.0400.040

12.0'

� CONST & R/W IR 70

20.0'

6:1

MAX

A VARIES FROM 12.0' AT STA. 55+81.03 TO 6.0' AT STA. 59+41.03

P4P1

NORMAL SECTION - IR 70 EB
STA. 55+81.03 TO STA. 66+81.07

SEE IR 70 WB

TYPICAL SECTIONS

� CONST RAMP K

6:1
MAX

� CONST & R/W IR 70

20.0'

0.016 0.0400.016

SHLDR

10.0'12.0'12.0'

P4 P1

SEE IR 70 EB

TYPICAL SECTIONS

* SEE SUPERELEVATION TABLES FOR RAMP RATES
** � CONST RAMP D BEGINS AT STA. 59+94.80

E VARIES FROM 12.0' AT STA. 55+32.79 TO 13.4' AT STA. 57+24.86

NORMAL SECTION - IR 70 WB
STA. 43+50.00 TO STA. 57+24.86

VARIES

G

P1

GORE

F

SHLDR

10.0'

0.040* 0.020* 0.020*

� CONST RAMP A

P1

12.0'12.0'

SHLDR

10.0'

0.040 0.020 0.016

STA. 48+82.50 TO STA. 57+24.86

F VARIES FROM 12.0' AT STA. 55+32.79 TO 13.4' AT STA. 57+24.86

G VARIES FROM 0.0' AT STA. 48+82.50 TO 24.0' AT STA. 57+24.86

C

VARIES

GORE

0.016* 0.040*

SHLDR

10.0'A D

� CONST RAMP D **

B VARIES FROM 12.0' AT STA. 63+76.44 TO 16.0' AT STA. 66+81.07

C VARIES FROM 0.0' AT STA. 62+27.73 TO 16.0' AT STA. 66+81.07

B

0.016

D VARIES FROM 12.0' AT STA. 63+76.44 TO 16.0' AT STA. 66+81.07

SAW CUT

6:1
MAX

� CONST & R/W IR 70

20.0'

0.040

SHLDR

10.0'

P1

SEE IR 70 EB

TYPICAL SECTIONS

STA. 54+00.00 TO STA. 57+24.86

SAW CUT

6.0'

H 6.0' FROM STA. 48+82.50 TO STA. 49+82.50
0.0' FROM STA. 49+82.50 TO STA. 57+24.86

SAW CUT

H

SAW CUT

3.0'

P1

SAW CUT

11

CROWN

PGL

FAI-070-0119 R
APPROACH SLAB = STA. 62+64.12 TO STA. 62+89.12
STRUCTURE = STA. 62+89.12 TO STA. 64+33.16
APPROACH SLAB = STA. 64+33.16 TO STA. 64+58.16

FAI-070-0084 L
APPROACH SLAB = STA. 43+92.51 TO STA. 44+17.51
STRUCTURE = STA. 44+17.51 TO STA. 45+82.51
APPROACH SLAB = STA. 45+82.51 TO STA. 46+07.51

E

12.0' 12.0'
0.0'

6.0' 12.0'
0.0'

12.0'

CROWN

PGL

6.0'

SAW CUT

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.

GRADING DETAILS TO BE PROVIDED IN STAGE 1 DESIGN2.

P.003FOR PAVEMENT LEGEND, SEE SHEET 1.

NOTES:
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REVIEWER

12.0'12.0'12.0'

SHLDR

10.0'

0.016 0.0160.0160.040 0.040

� CONST & R/W IR 70

20.0'

6:1

MAX

A VARIES FROM 0.0' AT STA. 58+00.00 TO 9.6' AT STA. 62+80.44

P1P4P1

NORMAL SECTION - IR 70 EB
STA. 66+81.07 TO STA. 75+42.76

SEE IR 70 WB

TYPICAL SECTIONS

0.016 0.040

16.0'

� CONST RAMP K

6:1
MAX

� CONST & R/W IR 70

20.0'

0.016 0.0400.0160.016

SHLDR

10.0'12.0'12.0'12.0'

P4 P1

NORMAL SECTION - IR 70 WB
STA. 57+24.86 TO STA. 72+50.00

SEE IR 70 EB

TYPICAL SECTIONS

0.040

VARIES0.040

B

P1

GORE 

12.0'

SHLDR

10.0'

0.020

0.0200.040

A

SHLDR

10.0'

B VARIES FROM 0.0' AT STA. 64+00.00 TO 17.0' AT STA. 72+50.00

0.040

P1

0.016 0.040

16.0'

� CONST RAMP K

0.040

STA. 67+00.00 TO STA. 75+42.76

SAW CUT

8.0'

STA. 64+74.49 TO 72+50.00

SAW CUT

6.0'

6:1
MAX

� CONST & R/W IR 70

20.0'

0.016 0.040

SHLDR

10.0'12.0' SEE IR 70 EB

TYPICAL SECTIONS

P1

STA. 57+50.00 TO STA. 72+50.00

SAW CUT

P4

P1

SAW CUT SAW CUT

SAW CUT

SAW CUT

11

11

CROWN

CROWN

FAI-070-0119 L
APPROACH SLAB = STA. 62+72.79 TO STA. 62+97.79
STRUCTURE = STA. 62+97.79 TO STA. 64+41.83
APPROACH SLAB = STA. 64+41.83 TO STA. 64+66.83

C

C VARIES FROM 3.0' AT STA. 71+00.00 TO 7.0' AT STA. 75+00.00
12.0' 6.0'

6.0'12.0'

0.0'

3'.0

PGL

PGL

SHLDR

6.0'

SHLDR

6.0'

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.

GRADING DETAILS TO BE PROVIDED IN STAGE 1 DESIGN2.

P.003FOR PAVEMENT LEGEND, SEE SHEET 1.

NOTES:
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REVIEWER

12.0'12.0'12.0'

SHLDR

10.0'

0.016 0.0160.0160.040 0.040

� CONST & R/W IR 70

20.0'

6:1

MAX

P1P4P1

NORMAL SECTION - IR 70 EB
STA. 75+42.76 TO STA. 94+63.00

SEE IR 70 WB

TYPICAL SECTIONS

� CONST RAMP K

B VARIES FROM 23.0' AT STA. 75+42.76 TO 0.0' AT STA. 84+00.00

0.040

0.016

B

SHLDR

10.0'

GORE

VARIES 0.020* 0.040*

� CONST RAMP C

* SEE SUPERELEVATION TABLES FOR RAMP RATES
** � CONST RAMP B ENDS AT STA. 77+22.13

A VARIES FROM 20.0' AT STA. 72+93.72 TO 0.0' AT STA. 77+22.13
0.0' FROM STA. 77+22.13 TO STA. 103+00.00

6:1
MAX

� CONST & R/W IR 70

20.0'

0.016 0.0400.0160.016

SHLDR

10.0'12.0'12.0'12.0'

P4 P1

NORMAL SECTION - IR 70 WB
STA. 72+50.00 TO STA. 103+00.00

SEE IR 70 EB

TYPICAL SECTIONS

12.0'

0.016 0.040

0.040

� CONST RAMP H

� CONST RAMP H

STA. 72+93.72 TO STA. 103+00.00

SHLDR

10.0'

0.040

VARIES

A

GORE

0.0160.040

� CONST RAMP B**

SHLDR

10.0' 12.0'

P1

P1

SHLDR

10.0'

0.016 0.040

STA. 84+00.00 TO STA. 94+63.00

C

C VARIES FROM 16.0' AT STA. 75+42.76 TO 12.0' AT STA. 84+00.00
SAW CUT

3.0'

SHLDR

10.0'

0.040

� CONST & R/W IR 70

20.0'

6:1

MAX

SEE IR 70 WB

TYPICAL SECTIONS

STA. 79+50.00 TO STA. 94+63.00

6:1
MAX

� CONST & R/W IR 70

20.0'

0.016 0.0400.0160.016

SHLDR

10.0'12.0'12.0'12.0'

P4 P1

SEE IR 70 EB

TYPICAL SECTIONS

STA. 81+00.00 TO STA. 103+00.00

SAW CUT

8.0'

SAW CUT
SAW CUT

SAW CUT

SHLDR

10.0'

0.040

P4

SAW CUT

P1

P1

SAW CUT

11

11

CROWN

CROWN

12.0'

SHLDR

10.0'

0.016 0.040

8.0'

SAW CUT

STA. 75+42.76 TO STA. 76+00.00

11.5'5.5'

12.0' 6.0'

12.0'

16.0'

PGL

CROWN PGL

PGL

PGL

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.

GRADING DETAILS TO BE PROVIDED IN STAGE 1 DESIGN2.

P.003FOR PAVEMENT LEGEND, SEE SHEET 1.

NOTES:
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REVIEWER

6:1
MAX

� CONST & R/W IR 70

20.0'

0.016 0.0400.0160.016

SHLDR

10.0'12.0'12.0'12.0'

P4 P1

NORMAL SECTION - IR 70 WB
STA. 103+00.00 TO STA. 113+50.00

SEE IR 70 EB

TYPICAL SECTIONS

0.040

SEE RAMP H

TYPICAL SECTIONS

STA. 106+00.00 TO STA. 113+50

12.0'12.0'12.0'

SHLDR

10.0'

0.016 0.0160.0160.040 0.040

� CONST & R/W IR 70

20.0'

6:1

MAX

P1P4

NORMAL SECTION - IR 70 EB
STA. 94+63.00 TO STA. 102+50.00

SEE IR 70 WB

TYPICAL SECTIONS

� CONST RAMP K

0.040

0.016

16.0'

 

12.0'

� CONST RAMP G

0.016 0.020* 0.040*

SHLDR

10.0'

 

12.0'

� CONST RAMP G

0.016* 0.020* 0.040*

SHLDR

10.0'

 

12.0'B

GORE

VARIES

STA. 99+19.84 TO STA. 102+07.25

P1

0.040

SHLDR

8.0'

STA. 102+07.25 TO STA. 102+50.00

P1

* SEE SUPERELEVATION TABLES FOR RAMP RATES

A

A VARIES FROM 0.0' AT STA. 94+65.20 TO 12.0' AT STA. 99+19.84

B VARIES FROM 0.0' AT STA. 99+19.84 TO 20.0' AT STA. 102+07.25

SAW CUT

SAW CUT

8.0'

SAW CUT

0.040

SHLDR

10.0'

0.040

SEE RAMP H

TYPICAL SECTIONS

0.040

P4

11

11

CROWN

CROWN

12.0' 6.0'

11.5'

0.0'

PGL

PGL

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.

GRADING DETAILS TO BE PROVIDED IN STAGE 1 DESIGN2.

P.003FOR PAVEMENT LEGEND, SEE SHEET 1.

NOTES:
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10.0'

0.016 0.0160.0160.040 VARIES

� CONST & R/W IR 70

20.0'

6:1

MAX

P4

NORMAL SECTION - IR 70 EB
STA. 102+50.00 TO STA. 113+50.00

SEE IR 70 WB

TYPICAL SECTIONS

A

GORE

* SEE SUPERELEVATION TABLES FOR RAMP RATES
** � CONST RAMP J ENDS AT STA. 122+40.08

P1

A VARIES FROM 18.0' AT STA. 102+50.00 TO 0.0' AT STA. 111+50.00

B 16.0' FROM STA. 102+50.00 TO STA. 111+50.00
VARIES FROM 16.0' AT STA. 111+50.00 TO 12.0' AT STA. 113+50.00

0.020

SHLDR

8.0'

6:1

MAX

SEE IR 70 WB

TYPICAL SECTIONS

� CONST & R/W IR 70

e

SHLDR

8.0'

SHLDR

10.0' C12.0'12.0'12.0'
C VARIES FROM 12.0' AT STA. 113+50.00 TO 0.0' AT STA. 119+50.00

20.0'

ED

GORE

F

SHLDR

� CONST RAMP J**

e*

0.040

e*
e e e e

e*VARIES

D VARIES FROM 23.0' AT STA. 120+45.78 TO 0.0' AT STA. 127+09.84

STA. 123+00.00 TO STA. 135+10.00

SUPERELEVATED SECTION - IR 70 EB
STA. 113+50.00 TO STA. 135+10.00

E VARIES FROM 16.0' AT STA. 120+45.78 TO 0.0' AT STA. 135+10.00

F VARIES FROM 6.0' AT STA. 121+92.37 TO 8.0' AT STA. 122+60.95
VARIES FROM 8.0' AT STA. 134+10.50 TO 10.0' AT STA. 135+10.00

6:1

MAX

SEE IR 70 WB

TYPICAL SECTIONS

� CONST & R/W IR 70

e

SHLDR

10.0' 12.0'20.0'

e

STA. 120+45.78 TO 135+10.00

SAW CUT

SAW CUT

SAW CUT
P1P1

P1P4

SAW CUT

CROWN

e = SUPERELEVATION RATE

B

0.0'

0.0' 8.0'

PGL

PGL

PGL

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.

GRADING DETAILS TO BE PROVIDED IN STAGE 1 DESIGN2.

P.003FOR PAVEMENT LEGEND, SEE SHEET 1.
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NORMAL SECTION - IR 70 WB

STA. 124+85.56 TO STA. 137+00.00

6:1

MAX

SEE IR 70 WB

TYPICAL SECTIONS

� CONST & R/W IR 70

e

SHLDR

10.0'

SHLDR

10.0' 12.0'12.0'12.0'20.0'

e*
e e e

SUPERELEVATED SECTION - IR 70 EB
STA. 135+10.00 TO STA. 139+75.00

A B EC D

GORE

� CONST & R/W IR 70� CONST RAMP I **

e* e* VARIES e e e e

SEE IR 70 EB

TYPICAL SECTIONS A VARIES FROM 16.0' AT STA. 124+85.56 TO 12.0' AT STA. 130+53.71
VARIES FROM 12.0' AT STA. 136+00.00 TO 0.0' AT STA. 137+00.00

C VARIES FROM 12.0' AT STA. 136+00.00 TO 12.7' AT STA. 137+00.00

D VARIES FROM 12.0' AT STA. 136+00.00 TO 10.8' AT STA. 137+00.00

B VARIES FROM 23.0' AT STA. 124+85.56 TO 0.0' AT STA. 128+74.90

E VARIES FROM 12.0' AT STA. 136+00.00 TO 0.0' AT STA. 137+00.00

SAW CUT SAW CUT

P4P1

SAW CUT

SHLDR

8.0' 20.0'

SHLDR

10.0'

� CONST & R/W IR 70

20.0'

SHLDR

10.0'12.0'12.0'12.0' SEE IR 70 EB

TYPICAL SECTIONSSHLDR

10.0'

SUPERELEVATED SECTION - IR 70 WB
STA. 113+50.00 TO STA. 124+85.56

e e e e

SAW CUT

e

e = SUPERELEVATION RATE

6:1
MAX

6:1
MAX

12.0' 12.0' 12.0' 12.0'
0.0'

P1P2

P1P1 P2

PGL

PGL

PGL

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.

GRADING DETAILS TO BE PROVIDED IN STAGE 1 DESIGN2.

P.003FOR PAVEMENT LEGEND, SEE SHEET 1.
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12.0'

0.016 0.0160.0160.040

� CONST & R/W IR 70

20.0'

6:1

MAX

P4P1

NORMAL SECTION - IR 70 EB
STA. 139+75.00 TO STA. 163+00.00

SEE IR 70 WB

TYPICAL SECTIONS

SHLDR

10.0'

0.040

* SEE SUPERELEVATION TABLES FOR RAMP RATES
** � CONST RAMP I ENDS AT STA. 136+00.00

STA. 155+50.00 TO STA. 163+00.00

0.0160.040

� CONST & R/W IR 70

VARIES
  

P4P1

B C

B VARIES FROM 10.0' AT STA. 161+50.00 TO 4.0' AT STA. 163+00.00

C VARIES FROM 12.0' AT STA. 155+50.00 TO 0.0' AT STA. 161+50.00

A

A VARIES FROM 20.0' AT STA. 155+50.00 TO 38.0' AT STA. 163+00.00

SAW CUT

SAW CUT

SHLDR

10.0'

CROWN

10.0' 0.0'

PGL

PGL

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.

GRADING DETAILS TO BE PROVIDED IN STAGE 1 DESIGN2.

P.003FOR PAVEMENT LEGEND, SEE SHEET 1.

NOTES:
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SR 256 - RAMP A

STA. 57+23.33 TO STA. 64+37.62

e
ee e

SHLDR

10.0'

SHLDR

4.0'

� CONST RAMP A

SR 256 - RAMP B
STA. 64+51.08 TO STA. 68+25.00

e
ee e

SHLDR

6.0'

SHLDR

3.0'

� CONST RAMP B

SR 256 - RAMP B
STA. 68+25.00 TO STA. 72+94.95

e ee

SHLDR

3.0'

� CONST RAMP B

P4

P4

P4

A B

SHLDR

C

C VARIES FROM 6.0' RT AT STA. 71+94.95 TO 10.0' AT STA. 72+94.95

D

D VARIES 8.0' AT STA. 67+75.00 TO 0.0' AT STA. 68+25.00

16.0'

16.0'

A VARIES 14.85' AT STA. 57+23.33 TO 15.0' AT STA. 57+32.92
15.0' FROM STA. 57+32.92 TO STA. 59+98.62 
VARIES 15.0' FROM STA. 59+98.63 TO 12.0' AT STA. 61+27.39
12.0' FROM STA. 61+27.39 TO STA. 64+37.62

B 12.0' FROM STA. 57+23.33 TO STA. 61+27.39
VARIES FROM 12.0' AT STA. 61+27.39 TO 17.5' AT STA. 61+99.46
17.5' FROM STA. 61+99.46 TO STA. 64+37.62

PGL

PGL
PGL

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.

GRADING DETAILS TO BE PROVIDED IN STAGE 1 DESIGN2.

P.003FOR PAVEMENT LEGEND, SEE SHEET 1.
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0.040

MIN e
e

e

SHLDR

6.0'

SHLDR

3.0'

� CONST RAMP C

SR 256 - RAMP C
STA. 60+81.49 TO STA. 68+36.53

P4

ee
e

SHLDR

4.0'

SHLDR

6.0'

SR 256 - RAMP D
STA. 72+50.00 TO STA. 79+57.26

P4

B VARIES FROM 0.0' AT STA. 72+50.00 TO 8.0' AT STA. 73+00.00

B

e e
e

SHLDR

3.0'

SR 256 - RAMP D
STA. 66+85.33 TO STA. 72+50.00

P4

4.0'

MEDIAN

SHLDR

3.0'

SHLDR

6.0'

e e
e

SR 256 - RAMP C
STA. 68+36.53 TO 75+45.07

� CONST RAMP C

P4

SEE RAMP C

TYPICAL SECTION

SEE RAMP D

TYPICAL SECTIONS

A 10.0' FROM STA. 66+85.00 TO STA. 67+39.10
VARIES 10.0' AT STA. 67+39.10 TO 6.0' AT STA. 68+39.10
6.0' FROM STA. 68+39.10 TO STA. 72+50.00SHLDR

A16.0'16.0'

16.0'

21 21

8

16.0'

8.0'

e

RNDG

2.0'

PGL PGL

PGL
PGL

� CONST RAMP D

� CONST RAMP D

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.

GRADING DETAILS TO BE PROVIDED IN STAGE 1 DESIGN2.

P.003FOR PAVEMENT LEGEND, SEE SHEET 1.
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SHLDR

10.0'

� CONST RAMP E

SR 256 - RAMP E
STA. 57+00.00 TO STA. 64+16.49

P4

SR 256 - RAMP E
STA. 55+99.13 TO STA. 57+00.00

A

e

� CONST RAMP E

P4

SHLDR

4.0'

SHLDR

10.0'

e e

SHLDR

4.0' B

24.0'

A VARIES 24.0' AT STA. 57+00.00 TO 36.0' AT STA. 57+50.00
36.0' FROM STA. 57+50.00 TO STA. 64+16.49

B 0.0' FROM STA. 57+00.00 TO STA. 58+66.38
VARIES 0.0' AT STA. 58+00.00 TO 13.5' AT STA. 60+66.38
13.5' FROM STA. 60+66.38 TO STA. 62+32.27
VARIES FROM 13.5' AT STA. 62+32.27 TO 0.0' AT STA. 64+16.49

e

PGL

PGL

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.

GRADING DETAILS TO BE PROVIDED IN STAGE 1 DESIGN2.

P.003FOR PAVEMENT LEGEND, SEE SHEET 1.
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SHLDR

4.0'

SHLDR

10.0'

eee

TAYLOR ROAD - RAMP G

STA. 102+11.30 TO STA. 107+00.00

� CONST RAMP G

 

24.0'

SHLDR

10.0'

SHLDR

4.0'

e
e

e

e

� CONST RAMP G

TAYLOR ROAD - RAMP G
STA. 107+00.00 TO STA. 111+45.15

TAYLOR ROAD - RAMP H
STA. 103+00.00 TO STA. 108+00.00

P4

P4

SHLDR

10.0'

 

12.0'

 

12.0'

SHLDR

4.0'

� CONST RAMP H

IR 70 - RAMP H
STA. 108+00.00 TO STA. 113+26.61

e
e

e
e

P4

B

B VARIES FROM 0.0' AT STA. 107+00.00 TO 12.0' AT STA. 107+50.00

24.0'

� CONST RAMP H

12.0'12.0'

SHLDR

10.0'

SHLDR

4.0'

RNDG

2.0'

ee
e e

*

RETAINING WALL RETAINING WALL

10 10P4

10

STA. 108+00.00 TO STA. 108+50.00

P4

WALL
RETAINING

PGLPGL

PGL PGL

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.

GRADING DETAILS TO BE PROVIDED IN STAGE 1 DESIGN2.

P.003FOR PAVEMENT LEGEND, SEE SHEET 1.
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SHLDR

6.0'

 

16.0'

e
ee

� CONST RAMP I

TAYLOR ROAD - RAMP I
STA. 119+50.00 TO STA. 125+02.59

� CONST RAMP J

 

16.0'

SHLDR

3.0'

SHLDR

6.0'

ee e

TAYLOR ROAD - RAMP J
STA. 110+54.90 TO STA. 120+44.38

P4

P4

SHLDR

6.0'

 

12.0'

e
ee e

� CONST RAMP I

TAYLOR ROAD - RAMP I
STA. 114+45.28 TO STA. 119+50.00

P4

SHLDR

3.0'

SHLDR

3.0'

A

A VARIES FROM 12.0' AT STA. 119+00.00 TO 0.0' AT STA. 119+50.00

12.0'

PGL

PGL PGL

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.
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P.003FOR PAVEMENT LEGEND, SEE SHEET 1.
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STA. 29+76.13 TO STA. 30+95.00

NORMAL SECTION - SR 256

STA. 29+76.13 TO STA. 30+95.00

0.5'

0.016 0.016

EXIST

0.016 0.016

0.016
0.016

EXIST

0.0160.016
0.016

0.016

12.0' 11.0' 11.0' 11.0' 12.0'

SHLDR

10.7' 11.0' 11.0' 11.0' 11.0'

P6

P6

� CONST & R/W SR 256

� CONST & R/W SR 256

 

SHLDR
2.0'

MEDIAN

5.0'

 

9.4'
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� CONST & R/W SR 256

NORMAL SECTION - SR 256
STA. 33+40.00 TO STA. 36+39.94

STA. 35+90.00 TO STA. 36+39.94

NORMAL SECTION - SR 256
STA. 30+95.00 TO STA. 33+40.00

P3

0.016

SHLDR

EXIST

EXIST

55.4±0.5'

� CONST & R/W SR 256

P6

10.5' MAX

0.0' MIN

0.040 0.016

P3

EXIST

P6

10.0' MAX

2.0' MIN 12.0'

51.9' MAX

45.3' MIN

11.2' MAX

9.4' MIN

22
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REVIEWER

NORMAL SECTION - TAYLOR RD

STA. 17+18.00 TO STA. 25+50.00

0.016 0.016

0.0156

0.016
0.040

0.016 0.016

0.0400.040
0.040 0.0156

� CONST TAYLOR RD

NORMAL SECTION - TAYLOR RD
STA. 25+50.00 TO STA. 35+19.95

D E

SHARED USE PATH

10.0'

P3

P3

P3

� CONST TAYLOR RD

P9

P9

10.0'

2020

2020 20 20

& PGL
CROWN

5.5'

27.0' BA 5.5'

12

12

12

D 38.0' FROM STA. 17+18.00 TO STA. 20+47.50
VARIES FROM 38.0' AT STA. 20+47.50 TO 44.0' STA. 22+50.00
VARIES FROM 44.0' AT STA. 22+50.00 TO 32.0' AT STA. 23+00.00
32.0' FROM STA. 23+00.00 TO STA. 25+50.00

E 26.0' FROM STA. 17+18.00 TO STA. 20+47.50
VARIES FROM 26.0' AT STA. 20+47.50 TO 32.0' STA. 22+50.00
32.0' FROM STA. 22+50.00 TO STA. 25+50.00

A 5.0' FROM STA. 25+50.00 TO STA. 32+74.23
VARIES FROM 5.0' AT STA. 32+74.23 TO 12.1' AT STA. 35+19.95

C 27.0' FROM STA. 25+50.00 TO STA. 29+50.00
VARIES FROM 27.0' AT STA. 29+50.00 TO 39.0' AT STA. 30+00.00
39.0' FROM STA. 30+00.00 TO STA. 39+19.95

C

B 5.0' FROM STA. 25+50.00 TO STA. 32+74.23
VARIES FROM 5.0' AT STA. 32+74.23 TO 12.1' AT STA. 35+19.95

PGL

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.

GRADING DETAILS TO BE PROVIDED IN STAGE 1 DESIGN2.

P.003FOR PAVEMENT LEGEND, SEE SHEET 1.
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NORMAL SECTION - TAYLOR RD

STA. 36+84.79 TO STA. 39+55.87

8

NORMAL SECTION - TAYLOR RD

STA. 35+19.95 TO STA. 36+00.00

0.016
0.040 0.0156

� CONST TAYLOR RD

0.0400.040

SHARED USE PATH

10.0'

P9

39.0' 5.5'

1212

A VARIES FROM 2.0' AT STA. 35+19.95 TO 10.0' AT STA. 35+67.82

C VARIES FROM 12.1' AT STA. 35+19.95 TO 14.0' AT STA. 36+00.00

B VARIES FROM 12.1' AT STA. 35+19.95 TO 14.0' AT STA. 36+00.00

B C

0.040

SHLDR

10.0'

STA. 35+67.82 TO STA. 36+00.00

0.016
0.016 MIN.

0.040 MAX.

25.0'A

P4P4

P4

21 21 21 21

PGL

PROPOSED BRIDGE
APPROACH SLAB = STA. 39+58.02 TO STA. 39+88.02
STRUCTURE = STA. 39+88.02 TO STA. 42+26.16
APPROACH SLAB = STA. 42+26.16 TO STA. 42+56.16

0.016

21 21 21

39.0' 2.0'2.0' 39.0'

PGL
0.01560.040

P9

SHARED USE PATH

10.0'

21

5.5'

12P4

� CONST TAYLOR RD

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.

GRADING DETAILS TO BE PROVIDED IN STAGE 1 DESIGN2.

P.003FOR PAVEMENT LEGEND, SEE SHEET 1.
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NORMAL SECTION - TAYLOR RD

STA. 43+50.00 TO STA. 44+99.44

0.016 0.016

0.0400.040 0.040 0.0156

SHARED USE PATH

10.0'

P3 P9P321 21 21 21

27.0' A B 27.0' 5.5'

1212

A VARIES FROM 14.0' AT STA. 43+50.00 TO 10.0' AT STA. 44+99.44

0.01560.040

NORMAL SECTION - TAYLOR RD

STA. 42+40.88 TO STA. 42+50.00

P9

SHARED USE PATH

10.0'

0.016

21 21 21

27.0' 4.0' 5.5'

12

8

10.0' 41.0'

0.016 0.016

21

& PGL

CROWN

PGL

B VARIES FROM 14.0' AT STA. 43+50.00 TO 10.0' AT STA. 44+99.44

� CONST TAYLOR RD

� CONST TAYLOR RD

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.

GRADING DETAILS TO BE PROVIDED IN STAGE 1 DESIGN2.
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0.016 0.016

0.0400.040
0.040 0.0156

NORMAL SECTION - TAYLOR RD

STA. 47+41.00 TO STA. 50+20.00

P3P3 P9

NORMAL SECTION - TAYLOR RD

STA. 44+99.44 TO STA. 47+41.00

0.016 0.016 0.016
0.040 0.0156

� CONST TAYLOR RD

P9P3 P3

20 20 20 20

20 20

SHARED USE PATH

10'

SHARED USE PATH

10.0'27.0' 5.5'

C D 27.0' 5.5'

PGL

20 20

1212

8 9

12

A

A VARIES FROM 22.3' AT STA. 47+41.00 TO 15.0' AT STA. 47+70.00

B

B VARIES FROM 27.0' AT STA. 47+20.00 TO 22.3' AT STA. 47+41.0027.0'

C VARIES FROM 10.0' AT STA. 44+99.44 TO 2.0' AT STA. 47+41.00

D VARIES FROM 10.0' AT STA. 44+99.44 TO 2.0' AT STA. 47+41.00

15.0'

2.0'2.0'

� CONST TAYLOR RD

PGL

PGL

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.

GRADING DETAILS TO BE PROVIDED IN STAGE 1 DESIGN2.

P.003FOR PAVEMENT LEGEND, SEE SHEET 1.
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REVIEWER

0.0400.0156

0.016 0.016
0.040 0.0156

G

SIDEWALK

5.0'

� CONST TAYLOR RD

NORMAL SECTION - TAYLOR RD
STA. 52+04.75 TO STA. 55+51.23

H

P3P9

SHARED USE PATH

10.0'

20 20

5.5'

& PGL
CROWN

5.5'

12 12 26

G VARIES FROM 30.2' AT STA. 52+04.75 TO 32.0' AT STA. 53+63.00
VARIES FROM 32.0' AT STA. 53+63.00 TO 20.0' AT STA. 54+13.00

H VARIES FROM 29.7' AT STA. 52+04.75 TO 20.0' AT STA. 55+01.38

0.040
0.016 0.016

0.040 0.0156

C

� CONST TAYLOR RD

NORMAL SECTION - TAYLOR RD
STA. 56+86.99 TO STA. 58+00.00

D

P320 20

B

PGL
CROWN & 

E

12

12 26

A VARIES FROM 8.0' AT STA. 57+80.00 TO 7.9' AT STA. 58+00.00

0.0156

26

SIDEWALK
8.0'

A F

4.3' 20.0' 20.0' 5.5' 5.0'

B VARIES FROM 4.3' AT STA. 57+80.00 TO 4.6' AT STA. 58+00.00

C VARIES FROM 20.0' AT STA. 57+80.00 TO 19.4' AT STA. 58+00.00

D VARIES FROM 20.0' AT STA. 57+80.00 TO 19.6' AT STA. 58+00.00

E VARIES FROM 5.5' AT STA. 57+80.00 TO 4.6' AT STA. 58+00.00

F VARIES FROM 5.0' AT STA. 57+80.00 TO 4.9' AT STA. 58+00.00

20.0'20.0'

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.

GRADING DETAILS TO BE PROVIDED IN STAGE 1 DESIGN2.

P.003FOR PAVEMENT LEGEND, SEE SHEET 1.
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NORMAL SECTION - SR 204

STA. 36+57.80 TO STA. 39+30.13

SAW CUT SAW CUT

P8P7 P7

� CONST SR 204

0.040 0.016 0.016 0.016 0.040

BA

SHLDR

F

0.016

& PGL
CROWN

C D E

A VARIES FROM 1.1' AT STA. 36+57.80 TO 8.0' AT STA. 38+29.44

B VARIES FROM 5.3' AT STA. 36+57.80 TO 6.0' AT STA. 37+20.58

C VARIES FROM 5.6' AT STA. 36+57.80 TO 6.0' AT STA. 37+20.58
VARIES FROM 6.0' AT STA. 37+20.58 TO 11.7' AT STA. 39+30.13

D VARIES FROM 5.3' AT STA. 36+57.80 TO 6.0' STA. 37+20.58
VARIES FROM 6.0' AT STA. 37+20.58 TO 11.2' AT STA. 39+30.13

E VARIES FROM 5.3' AT STA. 36+57.80 TO 6.0' AT STA. 37+20.58

F VARIES FROM 0.8' AT STA. 36+57.80 TO 8.0' AT STA. 36+93.95

8.0' 6.0'
SHLDR
8.0'

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.

GRADING DETAILS TO BE PROVIDED IN STAGE 1 DESIGN2.

P.003FOR PAVEMENT LEGEND, SEE SHEET 1.
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SUPERELEVATION SECTION - SR 204

STA. 39+30.13 TO STA. 47+83.03

� CONST SR 204

e
e

ee

e

P7 P8 P7

e

A B

SHLDR
8.0' SHLDR

SAW CUT

SAW CUT

C D E F

A 8.0' FROM STA. 39+30.13 TO STA. 47+64.57

B 6.0' FROM STA. 39+30.13 TO STA. 41+27.88
18.0' FROM STA. 43+29.86 TO STA. 45+05.17
VARIES FROM 18.0' AT STA. 45+05.17 TO 6.0' AT STA. 45+55.15
6.0' FROM STA. 45+55.15 TO STA. 46+50.00
0.0' FROM STA. 46+50.00 TO STA. 47+83.00

E VARIES FROM 11.2' AT STA. 39+30.13 TO 12.0' AT STA. 39+50.75 
12.0' FROM STA. 39+50.75 TO STA. 45+55.26
VARIES FROM 12.0' AT STA. 45+55.26 TO 9.9' AT STA. 46+24.91
VARIES FROM 15.9' AT STA. 46+24.91 TO 11.9' AT 47+83.00

E 6.0' FROM STA. 39+30.13 TO STA. 46+24.82
0.0' FROM 46+24.82 TO STA. 47+83.00

F 8.0' FROM STA. 39+30.13 TO STA. 45+55.48
VARIES FROM 8.0' AT STA. 45+55.48 TO 3.8' AT STA. 47+83.00

C VARIES FROM 11.7' AT STA. 39+30.13 TO 12.0' AT STA. 39+50.82
12.0' FROM STA. 39+50.82 TO STA. 45+55.48
VARIES FROM 12.0' AT STA. 45+55.48 TO 9.2' AT STA. 46+24.91
VARIES FROM 15.9' AT STA. 46+24.91 TO 11.9' AT STA. 47+83.00

PGL

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.

GRADING DETAILS TO BE PROVIDED IN STAGE 1 DESIGN2.

P.003FOR PAVEMENT LEGEND, SEE SHEET 1.
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NORMAL SECTION - WELLESLEY RD

STA. 13+33.24 TO STA. 13+96.00

� CONST & R/W WELLESLEY DR

SIDEWALK

5.0' 5.0'

12.0' MAX

6.0' MIN

9.0' MAX

6.0' MIN

 

12' TYPICAL

0.0156 0.040
0.016 0.016 0.016

P3

SAW CUT

P622

NORMAL SECTION - WELLESLEY RD
STA. 13+96.00 TO STA. 15+52.87

� CONST & R/W WELLESLEY DR

12.0' MAX

6.0' MIN

12.0' MAX

4.1' MIN

 

12' TYPICAL

0.016 0.016 0.016

P3

SAW CUT

P622

2.5'

2.5'

& PGL
CROWN

& PGL
CROWN

26 12

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.

GRADING DETAILS TO BE PROVIDED IN STAGE 1 DESIGN2.

P.003FOR PAVEMENT LEGEND, SEE SHEET 1.
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� CONST HAAF FARM DR

NORMAL SECTION - HAAF FARM DR
STA. 0+78.18 TO STA. 1+28.76

5.5' 11.5' 11.5' 5.5'

0.0156 0.040
0.016 0.016

0.01560.040

2.0' 2.0'

P323 2312 12

SIDEWALK

5.0'

SIDEWALK

5.0'

26 26

& PGL
CROWN

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.

GRADING DETAILS TO BE PROVIDED IN STAGE 1 DESIGN2.

P.003FOR PAVEMENT LEGEND, SEE SHEET 1.
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REVIEWER

0.0400.0156

0.016 0.016
0.040

� CONST TAYLOR RD SW

NORMAL SECTION - TAYLOR RD SW
STA. 11+96.70 TO STA. 14+49.46

P320 20

& PGL
CROWN

0.0156

2626 12 12

C DBA E F

5.0'
SIDEWALK

5.0'
SIDEWALK

5.5' 5.5'20.0' 20.0' A VARIES FROM 3.9' AT STA. 11+96.70 TO 5.0' AT STA. 12+64.20

B VARIES FROM 6.5' AT STA. 11+96.70 TO 5.5' AT STA. 12+64.20

C VARIES FROM 17.8' AT STA. 11+96.70 TO 20.0' AT STA. 12+64.20

D VARIES FROM 16.8' AT STA. 11+96.70 TO 20.0' AT STA. 12+64.20

E VARIES FROM 5.7' AT STA. 11+96.70 TO 5.5' AT STA. 12+64.20

F VARIES FROM 3.9' AT STA. 11+96.70 TO 5.0' AT STA. 12+64.20

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.

GRADING DETAILS TO BE PROVIDED IN STAGE 1 DESIGN2.

P.003FOR PAVEMENT LEGEND, SEE SHEET 1.

NOTES:



SLOPE PROTECTION

2:1 M
AX.

SUPERELEVATION TABLES TO BE PROVIDED IN STAGE 1 DESIGN3.

GRADING DETAILS TO BE PROVIDED IN STAGE 1 DESIGN2.

P.003FOR PAVEMENT LEGEND, SEE SHEET 1.

NOTES:

NORMAL SECTION - BLACKLICK TRAIL

STA. 1+25.00 TO STA. 2+16.26

STA. 4+55.59 TO STA. 5+50.00

NORMAL SECTION - BLACKLICK TRAIL

STA. 2+16.26 TO STA. 4+55.59

P10 13

13P10

� CONST BLACKLICK TRAIL

� CONST BLACKLICK TRAIL

0.080.0156

0.08

0.0156

0.01560.0156

6.0'

6.0' 6.0'

A

8.0'

1.0'
A VARIES FROM 6.0' AT STA. 2+05.00 TO 8.0' AT STA. 2+15.00

VARIES FROM 8.0' AT STA. 4+60.00 TO 7.3' AT STA. 4+70.00
7.0' FROM STA. 4+70.00 TO STA. 5+50.00
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P.I. = STA. 98+41.08
Δ  = 04°56'22" RT
Dc = 00°40'00"
R  = 8,594.37'
T  = 370.68'
L  = 740.9'
E  = 7.99'
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SPIRAL DATA
P.I. = STA. 103+35.16
Ls = 200.00'
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ST = 76.24'
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y  = 6.20'
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P.I. = STA. 106+19.81
Δ  = 16°33'54" RT
Dc = 04°00'00"
R  = 1,432.39'
T  = 208.52'
L  = 414.12'
E  = 15.1'
e

MAX
= 0.06

SPIRAL DATA
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P.I. = STA. 106+19.81
Δ  = 16°33'54" RT
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 CONST RAMP G, PI =�STA. 111+84.30, 
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 CONST RAMP J, PI =�STA. 110+13.40, 
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PROP GRADE LINE (STEEL)
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822.35   Elev. 4+55.59VPI Sta. 

113'SSD = 
104'SSD = 

12'K = 
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STA. 635+00.00
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STA. 636+50.00
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834.61XGL 

STA. 637+50.00

100 50 0 50 100 150
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837.25PGL 

4.00% 2.00% 1.99% 1.60% 1.85% 4.00%

STA. 638+00.00

100 50 0 50 100 150
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850 850

860 860

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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4.00% 2.00% 1.84% 1.67% 1.86% 4.00%
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838.15PGL 

4.00% 2.00% 1.76% 1.60% 1.99% 4.00%

STA. 639+00.00
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Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):
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4.00% 2.00% 2.08% 1.69% 2.02% 4.00%

STA. 639+50.00
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Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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4.00% 2.00% 2.24% 1.90% 2.00% 4.00%
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Fill Area (SF):
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839.67PGL 

4.00% 2.00% 2.46% 1.81% 2.03% 4.00%

STA. 640+50.00
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Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



840.03PGL 

4.00% 2.00% 2.20% 1.86% 1.99% 4.00%

STA. 641+00.00

100 50 0 50 100 150
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Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):

840.15PGL 840.04PGL 

6:14.00% 2.00% 2.28% 1.69% 2.09% 4.00%
6:1 6:1

3.91% 1.65% 1.12% 1.16% 1.60% 4.00%

837.3

837.89XGL 

STA. 0+00.00
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Fill Area (SF):
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840.55PGL 840.42PGL 

4.00% 2.00% 1.85% 0.94% 1.19% 4.00%
6:1 6:1

2.29% 1.52% 0.87% 1.40% 1.60% 4.00%

837.7

838.56XGL 

STA. 0+50.00

100 50 0 50 100 150
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Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):



840.97PGL 840.98PGL 

4.00% 2.00% 1.33% 1.56% 1.13% 4.00%
6:1 6:1

2.03% 1.45% 0.73% 1.35% 1.60% 4.00%
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STA. 1+00.00
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Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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841.46PGL 841.48PGL 

4.00% 2.00% 1.21% 1.28% 1.18% 4.00%
6:1 6:1 6:1

2.16% 1.44% 0.79% 1.28% 1.60% 4.00%

838.7

839.45XGL 

STA. 1+50.00

100 50 0 50 100 150
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870 870Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):



842.05PGL 842.05PGL 

6:14.00% 2.00% 1.23% 1.14% 0.97% 4.00%
6:1 6:1

1.85% 1.56% 0.86% 1.20% 1.60% 4.00%

839.3

839.98XGL 

STA. 2+00.00
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870 870Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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Fill Area (SF):
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842.81PGL 842.70PGL 

6:14.00% 2.00% 1.27% 1.24% 1.05% 4.00%
6:1 6:1 6:1

0.70% 0.79% 0.81% 1.45% 1.60% 4.00%
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840.77XGL 

STA. 2+50.00
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Fill Area (SF):
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843.51PGL 843.34PGL 

6:14.00% 2.00% 1.32% 1.07% 1.37% 4.00%
6:1 6:1

1.10% 0.62% 0.88% 1.61% 1.60% 4.00%
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STA. 3+00.00
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844.22PGL 844.05PGL 

6:14.00% 2.00% 1.32% 1.14% 1.47% 4.00%
6:1 6:1 6:1

1.25% 0.76% 1.01% 1.67% 1.60% 4.00%
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843.83XGL 

STA. 3+50.00
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Fill Area (SF):
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845.00PGL 844.89PGL 

6:1
4.00% 2.00% 1.24% 1.38% 1.43% 4.00%

6:1 6:1 6:1
0.96% 0.21% 0.92% 1.32% 1.60% 4.00%
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844.07XGL 

STA. 4+00.00

100 50 0 50 100 150

820 820

830 830

840 840

850 850

860 860

870 870
Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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Fill Area (SF):
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4.00% 2.00% 1.16% 1.37% 1.29% 4.00%
6:1 6:1
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STA. 4+50.00
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849.49PGL 849.56PGL 
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2:1 2:1
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849.53PGL 848.97PGL 

4.00% 1.60% 1.60% 2.00% 1.89% 1.89% 3.88% 10:1

2:1

2:1 2:1

6:1
4.00% 0.97% 0.46% 0.92% 4.00%
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851.56PGL 

4.00% 2.00% 2.00% 2.00% 2.22% 0.87% 1.60% 4.00%

3:1
3:1

6:1
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6:1
4.00% 1.08% 0.39% 1.03% 4.00%
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Sheet Totals

851.46PGL 851.07PGL 

4.00% 1.60% 1.60% 2.00% 1.86% 1.86% 3.85% 10:1

2:1

2:1 2:1

6:1
4.00% 1.02% 0.68% 1.21% 4.00%
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3.97% 2.30% 2.29% 2.00% 2.26% 0.57% 1.60% 4.00%
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Sheet Totals

853.48PGL 

3.95% 3.23% 3.21% 2.00% 2.17% 0.53% 1.60% 4.00%

4:1
3:1

6:1
6:1
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846.3

851.15XGL 
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2:1

2:1 2:1

6:1
4.00% 1.02% 0.92% 2.33% 4.00%
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853.50PGL 851.82PGL 853.28PGL 

1.93% 3.82% 10.2:1

2:1

2:1 2:1

3.96% 1.63% 1.63% 4.03% 6:16:16:1
4.00% 1.17% 1.09% 1.70% 4.00%
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Seeding Cut Fill

Sheet Totals

855.40PGL 

5.05% 5.00% 4.95% 2.00% 2.11% 0.17% 1.60% 4.00%

4:1 6:1

6:1
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849.4
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1.92% 3.81% 10.2:1
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6:1 6:16:1
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855.49PGL 853.65PGL 855.38PGL 

1.95% 3.84% 10.2:1

2:1

2:1 2:1

3.96% 1.63% 1.63% 4.03%
6:1 6:16:1
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857.73PGL 855.60PGL 

5.44% 5.45% 5.46%4.1:1
6.2:1

4.00% 1.60% 1.60% 1.60% 4.00%
6:1 6:1 6:1
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Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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Fill Area (SF):
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Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):
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/W

856.47PGL 854.20PGL 856.44PGL 

2.00% 3.89% 10.1:1

2:1

2:1 2:1

3.96% 1.63% 1.63% 4.03%
6:1 6:16:1

4.00% 1.31% 0.11% 1.02% 4.00%

853.2

833.2

853.9

854.09XGL 844.02XGL 855.09XGL 

STA. 57+50.00
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Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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Sheet Totals

857.46PGL 854.48PGL 857.49PGL 

2.05% 3.94% 10.1:1

2:1

2:1

3.96% 1.63% 1.63% 4.03%
6:1

6:1
6:1

4.00% 1.21% 0.16% 1.04% 4.00%

854.2

833.9

854.1

855.02XGL 846.49XGL 856.03XGL 

STA. 58+00.00
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810 810
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830 830

840 840

850 850

860 860

870 870

880 880

890 890

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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T
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858.80PGL 855.95PGL 

5.41% 5.42% 5.42%
4.2:1

6.3:1

4.00% 1.60% 1.60% 1.60% 4.00%

6:1 6:1 6:1

855.2854.9
853.0

856.12XGL 854.81XGL 

STA. 58+50.00
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Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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859.91PGL 856.11PGL 

5.41% 5.41% 5.41%
4.3:1

6.4:1
6.3:1

4.00% 1.60% 1.60% 1.60% 4.00%

6:1
6:1

6:1

856.3

854.2
853.1

857.20XGL 854.34XGL 

STA. 59+00.00

250 200 150 100 50 0

810 810

820 820

830 830

840 840

850 850

860 860

870 870

880 880

890 890

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
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A

-R
/W

858.47PGL 854.49PGL 858.54PGL 

2.13% 3.99% 10.1:1

2:1

2:1 2:1

3.96% 1.63% 1.63% 4.03%
6:1

6:1
6:1

4.00% 1.03% 0.02% 1.68% 4.00%

855.2

834.5

854.1

856.12XGL 848.11XGL 857.15XGL 

STA. 58+50.00

0 50 100 150 200 250
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Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):
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E
X

 L
A

-R
/W

M
O

D
E

L
: 

C
L

P
_

I0
7

0
_

E
B

 -
 A

 5
8

+
5

0
.0

0
 [

S
h

e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4

x
2

2
 (

in
.)

  
  

D
A

T
E

: 
6

/1
9

/2
0

2
3

  
T

IM
E

: 
1

1
:1

8
:2

0
 P

M
  

U
S

E
R

: 
a
o

ld
a
k

e
r

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 
5

8
+

5
0

.0
0

 T
O

 S
T

A
. 
5
9
+

0
0
.0

0

BER

KAM

96808

P.285

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 I

R
 7

0
 E

B

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER

Seeding Cut Fill

Sheet Totals

859.47PGL 854.22PGL 859.59PGL 

2.96% 3.06% 4.07% 10.1:1

2:1

2:1 2:1

1.63% 1.63% 4.03%

6:1
6:1

6:1
4.00% 1.10% 0.14% 1.49% 4.00%

856.3

836.4

854.4

857.20XGL 849.53XGL 858.25XGL 

STA. 59+00.00

0 50 100 150 200 250

810 810

820 820

830 830

840 840

850 850

860 860

870 870

880 880

890 890

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):



E
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A

-R
/W

861.06PGL 856.05PGL 

5.43% 5.43% 5.42%
4.5:1

6.5:1

6.6:1 6.9:1

4.00% 2.00% 1.60% 1.60% 1.60% 4.00%
6:1 6:1

857.4

855.0

853.0

858.38XGL 854.81XGL 

STA. 59+50.00

250 200 150 100 50 0

810 810

820 820

830 830

840 840

850 850

860 860

870 870

880 880

890 890

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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Sheet Totals

862.22PGL 855.76PGL 

3.90% 4.47% 5.01%4.8:1
6.9:1

7.1:1 6.5:1

4.00% 2.00% 1.60% 1.60% 1.60% 4.00%
6:1 6:1

858.5

854.8

852.7

859.76XGL 856.39XGL 

STA. 60+00.00

250 200 150 100 50 0

810 810

820 820

830 830

840 840

850 850

860 860

870 870

880 880

890 890

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

T
M

P

860.44PGL 853.67PGL 860.64PGL 

3.82% 3.99% 4.26% 10:1

2.1:1

2.1:1 2:1

1.60% 1.60% 4.00%

6:1

6:1

6:1
4.00% 1.07% 0.27% 1.41% 4.00%

857.4

838.0

854.0

858.38XGL 849.36XGL 859.33XGL 

STA. 59+50.00

0 50 100 150 200 250

810 810
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840 840

850 850

860 860

870 870

880 880

890 890

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):
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Seeding Cut Fill

Sheet Totals

861.51PGL 852.81PGL 861.70PGL 

4.71%
5.04% 5.25% 9.9:1

2.2:1

2.2:1 2.1
:1

1.60% 1.60% 4.00%

6:1

6:1

6:1
4.00% 0.57% 0.10% 1.01% 4.00%

858.5

840.0

853.2

859.76XGL 848.38XGL 860.49XGL 

STA. 60+00.00

0 50 100 150 200 250

810 810

820 820

830 830

840 840

850 850

860 860

870 870

880 880

890 890

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):



863.38PGL 855.22PGL 

3.81% 2.41% 2.92%

6.7:1
7.4:1 6.6:1

4.00% 2.00% 1.60% 1.60% 1.60% 4.00%
6:1 6:1

6:1

859.9

854.0
852.4

861.64XGL 856.95XGL 

STA. 60+50.00

250 200 150 100 50 0

820 820

830 830

840 840

850 850

860 860

870 870

880 880

890 890

900 900

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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Fill Area (SF):
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Seeding Cut Fill

Sheet Totals

864.52PGL 854.45PGL 

3.77%3.77% 0.11% 0.80% 7.5:1 6.5:1

4.00% 2.00% 1.60% 1.60% 1.60% 4.00%

6:1 6:1

861.2

852.9

863.11XGL 856.39XGL 

STA. 61+00.00

250 200 150 100 50 0

820 820

830 830

840 840

850 850

860 860

870 870

880 880

890 890

900 900

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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0 0
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Seed Width (FT): Seed Area (SY):



862.57PGL 851.56PGL 862.75PGL 

5.58%
5.80% 5.85%5.92%

7.8:1 7.1:1

10.2:1

1.60% 1.60% 4.00%
6:16:1

10:1
4.00% 0.30% 0.05% 1.17% 4.00%

859.9

851.6

861.64XGL 845.61XGL 861.58XGL 

STA. 60+50.00
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Sheet Totals

863.58PGL 863.80PGL 

7.5:1 8.5:1

1.60% 1.60% 4.00%
6:110:1

4.00% 0.48% 0.02% 1.29% 4.00%

861.2

849.5

863.11XGL 862.75XGL 

STA. 61+00.00

0 50 100 150 200 250

820 820

830 830

840 840

850 850

860 860

870 870

880 880

890 890

900 900

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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0 0
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Seed Width (FT): Seed Area (SY):



865.62PGL 853.68PGL 

2.16%
7.2:1 6.1:1

4.00% 2.00% 1.60% 1.60% 1.60% 4.00%

6:1 6:1
6:1

862.2

851.7

864.11XGL 854.62XGL 

STA. 61+50.00
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850 850

860 860

870 870

880 880
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900 900

Cut Area (SF):

Fill Area (SF):
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866.68PGL 

6.6:1
6.4:1

4.00% 2.00% 1.60% 1.60% 1.60% 4.00%

6:1 6:1
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4.8:1
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865.72PGL 865.90PGL 

1.60% 1.60% 4.00%
6:16:1

10:1 4.00% 0.51% 0.58% 1.33% 4.00%
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865.19XGL 865.12XGL 

STA. 62+00.00

0 50 100 150 200 250

820 820

830 830

840 840

850 850

860 860

870 870

880 880

890 890

900 900

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



867.69PGL 

6.2:1
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864.3

866.04XGL 

STA. 62+63.54

250 200 150 100 50 0

820 820

830 830

840 840
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880 880

890 890



866.95PGL 866.91PGL 

2.00% 2.00% 4.35%
6.3:1

9.40% 3.53% 0.24% 1.25% 1.70% 4.31%
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870.98PGL 870.73PGL 

1.91% 2.31% 1.85% 4.22%
3.48% 0.86% 1.57% 1.49% 0.05%

868.16XGL 870.32XGL 

STA. 64+68.52
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8.1:1 6.1:10.11%
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Sheet Totals

873.59PGL 

3.32%

4.00% 2.00% 2.00% 1.60% 1.60% 1.60% 4.00%

4:1 3:1

6:1

10:1
5.9:1

870.0

866.0

870.46XGL 

STA. 65+50.00
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Seed Width (FT): Seed Area (SY):



871.76PGL 871.56PGL 

1.60% 2.00% 1.52% 3.91%
6:1

3:1 6:1

5.9:1
4.00% 0.77% 0.86% 0.02% 4.00%

868.9

864.3
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872.68PGL 872.40PGL 

1.60% 2.00% 1.50% 3.89%
6:1

3:1 4:1

5.8:1
4.00% 0.50% 0.50% 0.42% 4.00%

870.0

865.7

870.46XGL 872.30XGL 

STA. 65+50.00
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Fill Area (SF):
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874.51PGL 857.47PGL 

2.28% 3.13%

4.00% 2.00% 2.00% 1.60% 1.60% 1.60% 4.00%

4:1
3:1

6:1
10:1

5.7:1
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868.5

872.05XGL 857.49XGL 
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875.39PGL 859.10PGL 

4.78% 2.46% 2.46% 2.94%

4.00% 2.00% 2.00% 1.60% 1.60% 1.60% 4.00%

4:1 6:1
10:1

5.7:1

872.0
870.3

873.83XGL 859.18XGL 

STA. 66+50.00
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873.65PGL 873.24PGL 

1.60% 2.00% 1.48% 3.87%
6:1

3:1 4:1

5.7:1 5.7:1
4.00% 0.33% 0.83% 0.81% 4.00%

871.1

867.3

872.05XGL 873.17XGL 
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874.53PGL 874.08PGL 

1.60% 2.00% 1.46% 3.84%
6:1

3:1
4:1

5.7:1 5.7:1
4.00% 0.26% 0.52% 1.07% 4.00%

872.0

868.3

873.83XGL 874.13XGL 

STA. 66+50.00
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876.24PGL 861.11PGL 

4.91% 3.01% 3.18% 2.64%
9.37%

4.00% 2.00% 2.00% 1.60% 1.60% 1.60% 4.00%
6:1 6:1

10:1
5.9:1

872.7872.3
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877.06PGL 863.46PGL 

5.00% 4.50% 4.67% 1.97%

5.8:1
6.7:1

4.00% 2.00% 2.00% 1.60% 1.60% 1.60% 4.00%
6:1 6:1 6:1

873.4
874.5

873.51XGL 863.40XGL 

STA. 67+50.00
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Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



875.60PGL 875.60PGL 873.72PGL 874.92PGL 

3.25% 3.72% 3.81%
6.1:1

3:1
2.9
:1

1.60% 4.00%
5.9:1

4.00% 0.89% 1.35% 1.02% 4.00%4.00% 0.89% 1.35% 1.02% 3.38%

872.7

869.2

873.8
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Sheet Totals

878.17PGL 875.64PGL 877.44PGL 

1.60% 4.75% 4.85%
6.7:1 6.5:1

7.57%

7:1 3.5:1
4.4:1

1.60% 4.00% 6:16:1
4.00% 0.70% 1.64% 1.95% 4.65%
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Sheet Totals

880.03PGL 872.80PGL 

4.75% 4.45% 2.41%

5.8:1
6.4:1

4.00% 2.00% 2.00% 1.60% 1.60% 1.60% 4.00%
6:1 6:1 6:1
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878.96PGL 875.91PGL 878.26PGL 
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879.75PGL 875.78PGL 879.04PGL 

0.33% 3.50% 3.32%
9.2:1 10:1 4.64%

1.60% 4.00% 6:1 6:16:1
4.00% 0.61% 1.49% 2.38% 4.77%
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881.33PGL 876.53PGL 

4.52% 4.22% 2.68%

6.4:1 5.9:1

4.00% 2.00% 2.00% 1.60% 1.60% 1.60% 4.00%
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1.60% 4.00% 6:1
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6:1
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Sheet Totals

881.08PGL 880.50PGL 

1.60% 4.00% 6:1

6:1

6:1
4.00% 1.68% 2.27% 4.18%
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882.50PGL 879.44PGL 

4.33% 4.03% 2.91%
6.3:1 5.9:1

4.00% 2.00% 2.00% 1.60% 1.60% 1.60% 4.00%

6:1 6:1
6:1
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881.67PGL 881.18PGL 

1.60% 4.00% 6:1

6:1
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4.00% 0.65% 1.48% 1.80% 3.52%
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882.25PGL 881.82PGL 

1.60% 4.00% 6:1
6:1

6:1
4.00% 0.58% 1.52% 1.74% 2.98%

879.0 879.7
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6.2:1 5.9:1
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6:1 6:1 6:1

879.5
880.3

878.7

879.60XGL 879.82XGL 

STA. 72+00.00

250 200 150 100 50 0

850 850

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

E
X

 L
A

-R
/W

M
O

D
E

L
: 

C
L

P
_
I0

7
0
_
W

B
 -

 A
 7

2
+

0
0
.0

0
 [

S
h
e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4
x
2
2
 (

in
.)

  
  
D

A
T

E
: 

6
/1

9
/2

0
2
3
  
T

IM
E

: 
1
1
:1

9
:4

2
 P

M
  

U
S

E
R

: 
a
o
ld

a
k
e
r

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 
7

2
+

0
0

.0
0

 T
O

 S
T

A
. 
7
2
+

5
0
.0

0

BER

KAM

96808

P.308

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 I

R
 7

0
 W

B

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER

Seeding Cut Fill

Sheet Totals

883.54PGL 883.59PGL 881.54PGL 882.77PGL 

4.19% 3.88% 3.08%4:1

5.9:1

4.00% 1.60%4.00% 2.00% 2.00% 1.60% 1.60% 1.60% 4.00%4.00% 1.60% 1.60% 1.60% 4.00%
6:1
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879.6
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6:1
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4.00% 0.18% 1.14% 1.37% 2.58%
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883.32PGL 880.46PGL 883.00PGL 

0.10% 5.69% 5.69%
6.9:1 7.6:15.88%

1.60% 4.00% 6:1
6:1

6:1
4.00% 0.21% 0.87% 1.30% 2.58%

880.0 880.3880.9

879.97XGL 879.47XGL 882.17XGL 
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4.10% 3.80% 2.00% 1.60%
4:1

6:1
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884.48PGL 883.81PGL 

4.08% 3.78% 2.00% 1.60%
4:1

6:1

4.00% 1.60% 1.60% 1.60% 4.00%
6:1

880.9880.9

881.38XGL 
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Fill Area (SF):
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Seed Width (FT): Seed Area (SY):



883.75PGL 881.21PGL 883.53PGL 

0.29% 5.78% 5.80%
6.6:1 7.2:16

.36%
6.7:1 7.4:1

1.60% 4.00% 6:1
6:1

6:1
4.00% 0.13% 0.70% 1.56% 2.82%

880.5
879.3

881.0881.5

880.70XGL 880.05XGL 882.63XGL 

STA. 73+00.00

0 50 100 150 200 250

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

M
O

D
E

L
: 

C
L

P
_

I0
7

0
_

E
B

 -
 A

 7
3

+
0

0
.0

0
 [

S
h

e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4

x
2

2
 (

in
.)

  
  

D
A

T
E

: 
6

/1
9

/2
0

2
3

  
T

IM
E

: 
1

1
:1

9
:5

1
 P

M
  

U
S

E
R

: 
a
o

ld
a
k

e
r

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 
7

3
+

0
0

.0
0

 T
O

 S
T

A
. 
7
3
+

5
0
.0

0

BER

KAM

96808

P.311

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 I

R
 7

0
 E

B

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER

Seeding Cut Fill

Sheet Totals

884.18PGL 881.85PGL 884.03PGL 

0.47% 5.86% 5.87%
6.4:1 6.8:16

.79%
6.5:1

1.60% 4.00% 6:1 6:1
6:1

4.00% 0.08% 0.47% 1.12% 2.67%
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4.06% 3.77% 2.00% 1.60%

4:1

6:1

4.00% 1.60% 1.60% 1.60% 4.00%
6:1
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STA. 74+00.00

250 200 150 100 50 0

850 850

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

E
X

 L
A

-R
/W

M
O

D
E

L
: 

C
L

P
_
I0

7
0
_
W

B
 -

 A
 7

4
+

0
0
.0

0
 [

S
h
e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4
x
2
2
 (

in
.)

  
  
D

A
T

E
: 

6
/1

9
/2

0
2
3
  
T

IM
E

: 
1
1
:1

9
:5

4
 P

M
  

U
S

E
R

: 
a
o
ld

a
k
e
r

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 
7

4
+

0
0

.0
0

 T
O

 S
T

A
. 
7
4
+

5
0
.0

0

BER

KAM

96808

P.312

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 I

R
 7

0
 W

B

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER

Seeding Cut Fill

Sheet Totals

885.24PGL 884.72PGL 

4.05% 3.75% 2.00% 1.60%
4:1

6:1

4.00% 1.60% 1.60% 1.60% 4.00%
6:1

881.8882.0

882.15XGL 

STA. 74+50.00
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884.62PGL 882.41PGL 884.50PGL 

0.58% 5.96% 5.94%
6.3:1 6.6:1 6.3:1

4.4:1
1.60% 4.00% 6:1 6:16:1

4.00% 0.50% 0.88% 1.32% 2.46%

881.3 880.6
882.1882.4

881.58XGL 880.99XGL 883.71XGL 
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Sheet Totals

885.09PGL 882.95PGL 884.93PGL 

0.67% 6.02% 6.02%6.1:1 6.4:1 6.2:1

4.3:1
1.60% 4.00% 6:16:1

4.00% 0.70% 1.02% 1.81% 2.13%

881.8 881.1
882.7882.8

882.15XGL 881.16XGL 884.15XGL 

STA. 74+50.00
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885.58PGL 885.11PGL 

4.03% 3.73% 2.00% 1.60%
4:1

6:1

4.00% 1.60% 1.60% 1.60% 4.00%
6:1
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4:1
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6:1

882.4883.0
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886.15PGL 885.81PGL 

4.02% 3.72% 1.60%
4:1

6:1

4.00% 1.60% 1.60% 1.60% 4.00%
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886.13PGL 886.13PGL 886.00PGL 

1.60% 2.00% 1.67% 4.06% 6:1

6:1

6:1
4.00% 1.25% 1.16% 1.66% 3.17%4.00% 1.25% 1.16% 1.66% 4.00%
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886.59PGL 886.35PGL 

4.00% 3.63% 1.60%
4:1

6:1
4.00% 1.60% 1.60% 1.60% 4.00%
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Seeding Cut Fill

Sheet Totals

886.62PGL 886.55PGL 

1.60% 2.00% 1.61% 4.01% 6:1
6:1

6:1
4.00% 1.90% 1.34% 2.26% 4.00%

883.2
884.0

883.80XGL 885.86XGL 
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4.00% 2.21% 1.60%

4:1
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Seeding Cut Fill

Sheet Totals

886.90PGL 886.75PGL 

4.00% 1.60% 1.60%

3:1

6:1
4.00% 1.60% 1.60% 1.60% 4.00%
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1.60% 2.00% 1.61% 4.01% 6:1 6:16:1
4.00% 2.04% 1.40% 1.92% 4.00%
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Sheet Totals

886.95PGL 886.94PGL 

1.60% 2.00% 1.60% 4.00% 6:1 6:16:1
4.00% 2.18% 1.39% 1.64% 4.00%
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887.08PGL 887.00PGL 

4.00% 1.60% 1.60%

2:1

6:1
4.00% 1.60% 1.60% 1.60% 4.00%

6:1
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884.85XGL 
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4.00% 2.50% 1.16% 1.39% 4.00%
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887.26PGL 887.20PGL 

1.60% 2.00% 1.60% 4.00% 6:1
6:1
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2:1

3:1
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1.60% 1.60% 4.00% 6:1 6:16:1
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882.9

883.41XGL 885.89XGL 

STA. 85+00.00

0 50 100 150 200 250

840 840

850 850

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

885.93PGL 885.57PGL 

4.00% 1.60% 1.60%

3:1 3:1
8.00%

3.24% 1.08% 1.23% 1.60% 4.00%
6:1

882.7
881.6

883.22XGL 

STA. 85+50.00

250 200 150 100 50 0

840 840

850 850

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

E
X

 L
A

-R
/W

M
O

D
E

L
: 

C
L

P
_
I0

7
0
_
W

B
 -

 A
 8

5
+

5
0
.0

0
 [

S
h
e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4
x
2
2
 (

in
.)

  
  
D

A
T

E
: 

6
/1

9
/2

0
2
3
  
T

IM
E

: 
1
1
:2

1
:0

1
 P

M
  

U
S

E
R

: 
a
o
ld

a
k
e
r

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 
8

5
+

5
0

.0
0

 T
O

 S
T

A
. 
8
6
+

0
0
.0

0

BER

KAM

96808

P.334

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 I

R
 7

0
 W

B

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER

Seeding Cut Fill

Sheet Totals

885.82PGL 885.44PGL 

4.00% 1.60% 1.60%

3:1
3:1

8.00%
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2:1

6:1
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907.83PGL 907.65PGL 

4.00% 1.60% 1.60%
4.10%4.3:1

3.99% 1.03% 1.73% 1.60% 4.00%
6:1
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908.36PGL 907.91PGL 

1.60% 2.00% 1.99% 1.99% 3.88%
6:1

3:1

6:1
3.62% 1.07% 1.59% 2.43% 4.00%

904.7 905.1
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STA. 100+00.00
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909.89PGL 909.66PGL 

4.00% 1.60% 1.60%
4.10%

4.13% 1.35% 1.61% 1.60% 4.00%
6:1

906.7

907.28XGL 

STA. 101+00.00
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1.60% 2.00% 1.98% 1.98% 3.87%
6:1

3:1

6:1
3.94% 1.67% 1.39% 3.00% 4.00%

905.7 906.0

906.33XGL 908.36XGL 
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Seeding Cut Fill

Sheet Totals

910.29PGL 909.79PGL 

1.60% 2.00% 1.97% 1.97% 3.86%
6:1

3:1

6:1
4.15% 1.65% 1.49% 3.03% 4.00%

906.7 906.9

907.28XGL 909.39XGL 

STA. 101+00.00

0 50 100 150 200 250
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880 880

890 890

900 900

910 910

920 920

930 930

940 940

950 950

Cut Area (SF):

Fill Area (SF):
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4.00% 1.60% 1.60%
4.10%

4.44% 1.51% 2.05% 1.60% 4.00%
6:1

907.7

908.24XGL 

STA. 101+50.00
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Sheet Totals

911.85PGL 912.06PGL 

4.00% 1.60% 1.60%
4.10% 4:1

3.87% 1.04% 1.99% 1.60% 4.00%
6:1

908.6

909.19XGL 

STA. 102+00.00
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6:1

3:1
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3.69% 1.72% 1.40% 3.16% 4.00%
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912.25PGL 911.68PGL 

1.60% 2.00% 1.95% 1.95% 3.84%
6:1

3:1

6:1
4.17% 2.06% 1.49% 2.93% 4.00%

908.6 908.6

909.19XGL 911.38XGL 

STA. 102+00.00
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4.10%4.8:1

3.64% 0.70% 1.48% 1.60% 4.00%
6:16:1
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913.92PGL 915.20PGL 915.20PGL 

4.20% 4.20% 4.20%
4.20% 4.20% 4.20%

4.10% 5.1:1
3.58% 1.09% 1.34% 1.60% 4.00%

6:1

910.7

911.61XGL 906.87XGL 

STA. 103+00.00
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914.22PGL 912.96PGL 

2.40% 2.41% 3.69% 6.1:1

3:1

6:1 6:16:1
3.92% 2.01% 1.55% 2.24% 2.00% 2.00% 4.00%
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912.1

911.0
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STA. 103+00.00

0 50 100 150 200 250

860 860

870 870

880 880

890 890

900 900

910 910

920 920

930 930

940 940

950 950

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

914.94PGL 917.04PGL 

5.39% 5.39% 5.40%

4.20% 5.8:1 3.99% 1.04% 1.20% 1.60% 4.00%
6:1
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STA. 103+50.00
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6:1 3:1
6:1
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3.97% 2.64% 3.90%

3.1:1
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955.94PGL 952.68PGL 
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963.16PGL 

6:1

3:1
6:1
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4.00% 4.50% 4.14% 3.34% 4.17% 2.83%
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964.68PGL 
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967.22PGL 968.21PGL 

4.00% 4.17% 4.23% 3.20% 4.17% 2.83%
6:1

4:1
3:1
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6:1 6:1
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969.77PGL 970.73PGL 
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4:1 6:1
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971.39PGL 972.45PGL 

4.00% 4.17% 4.12% 4.02% 4.17% 2.83%

6:1 6:1
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4.17% 4.17% 3.66% 3.93% 2.83%
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973.78PGL 974.87PGL 

4.00% 4.17% 4.44% 4.18% 4.17% 2.83%

6:1
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1001.18PGL 

6:1
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1002.16PGL 
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1003.22PGL 

4.00% 1.52% 1.82% 5.03%
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856.10PGL 860.71PGL 

5.80% 5.80% 5.80%
4:1
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855.47PGL 

4.00% 3.48% 3.48%4:1
6:1

6:1 6:1

6.4:1
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856.87XGL 
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880.63PGL 882.89PGL 

4.00% 3.70% 3.30%
6:1 6:1

3.81% 1.84% 1.84% 1.44% 1.44% 1.73% 4.11%
5.8:1 6.1:1 6:1

878.8 879.3
880.3

879.86XGL 879.49XGL 

STA. 72+00.00
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4.00% 3.70% 3.30%

4:1

6:1

3.84% 1.86% 1.86% 1.46% 1.46% 1.71% 4.09%
6:1
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882.24PGL 883.90PGL 883.21PGL 

4.00% 3.70% 3.30% 3.86% 1.47%
3.98%

4:1

6:1

3.78% 1.40% 0.95% 1.69% 4.08%
6:1

880.3

882.6

880.3

882.03XGL 880.39XGL 

STA. 72+94.50
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860 860

870 870
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900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):
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Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):
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Seed Width (FT): Seed Area (SY):
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847.39PGL 

4.00% 1.60% 1.60% 4.00%

6:1 3:1
7.3:1

4.01%8.01%
8:1

843.5

848.33XGL 

STA. 62+00.00

100 50 0 50 100 150

820 820

830 830

840 840

850 850

860 860

870 870

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):
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849.11PGL 849.64PGL 

4.00% 0.73% 4.00%
8:14.00% 1.60% 1.60% 4.00%

4:1
3:1

6:1

845.8

850.79XGL 851.53XGL 

STA. 62+50.00
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Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

E
X

 L
A

-R
/W

M
O

D
E

L
: 

B
L

P
_
R

0
7
0
C

 -
 6

2
+

5
0
.0

0
 [

S
h
e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4
x
2
2
 (

in
.)

  
  
D

A
T

E
: 

6
/1

9
/2

0
2
3
  
T

IM
E

: 
1
1
:2

9
:2

1
 P

M
  
U

S
E

R
: 

a
o
ld

a
k
e
r

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 
6

2
+

5
0

.0
0

 T
O

 S
T

A
. 
6
3
+

0
0
.0

0

BER

KAM

96808

P.475

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 R

A
M

P
 C

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER

Seeding Cut Fill

Sheet Totals

851.32PGL 852.12PGL 

4.00% 2.67% 4.00%
8:14.00% 2.80% 2.80% 3.84%

3:1

3:1
6:1

847.9

852.97XGL 854.39XGL 

STA. 63+00.00

100 50 0 50 100 150
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830 830

840 840
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860 860

870 870

880 880
Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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Seed Width (FT): Seed Area (SY):
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4.61% 4.61% 2.39%
8:14.78% 4.78% 4.78% 2.22%3:1
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849.9

855.02XGL 857.01XGL 
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855.69PGL 857.12PGL 

5.70% 5.70% 1.30%
8:15.20% 5.20% 5.20% 1.80%3:1

3:1
6:1

852.0

856.83XGL 859.29XGL 

STA. 64+00.00

100 50 0 50 100 150
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Cut Area (SF):
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8:1
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858.56XGL 861.37XGL 
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859.95PGL 861.94PGL 

5.70% 5.70% 1.30%
8:1

5.20% 5.20% 5.20% 1.80%3:1

3:1
6:1

856.2

860.37XGL 863.39XGL 
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5.70% 5.70% 1.30%
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864.18PGL 866.12PGL 

5.70% 5.70% 1.30%
6:1

5.20% 5.20% 5.20% 1.80%

4:1
3:1

6:1

860.5

864.05XGL 867.20XGL 

STA. 66+00.00
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870 870

880 880

890 890
Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

866.15PGL 867.97PGL 

5.70% 5.70% 1.30%
6:15.20% 5.20% 5.20% 1.80%

6:1 3:1
6:1

862.4

865.74XGL 868.97XGL 
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867.94PGL 869.65PGL 

5.70% 5.70% 1.30%
6:15.20% 5.20% 5.20% 1.80%

6:1 3:1
6:1

864.2

867.31XGL 870.51XGL 

STA. 67+00.00
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Cut Area (SF):
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5.70% 5.70% 1.30%
6:1

5.93% 5.93% 5.93% 1.08%

6:1 3:1
6:1

865.7
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872.24PGL 873.72PGL 

4.00% 3.23% 3.77%
6:1

3:1

5.26% 5.36% 1.47%

3.2
:1

6.4:1

869.0

872.4

870.76XGL 873.52XGL 

STA. 68+50.00
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880 880

890 890

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):
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0 0
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Seed Width (FT): Seed Area (SY):
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4.4:1
9:1
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876.80PGL 

4.00% 2.25% 4.00%

3:1

6:1 6:1
3:1

1.43%5.63% 8.7:1 9.7:1

874.7

876.11XGL 

STA. 70+00.00

100 50 0 50 100 150

840 840
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860 860

870 870

880 880

890 890

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):
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3.06% 3.94% 4.00%
6:1 6:1

3:1
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100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

Cut Area (SF):
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1.37% 5.63% 5.63%6:1 6:1
3:1
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STA. 71+00.00
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879.40PGL 

1.00% 6.00% 6.00%6:1 6:1
6:1

875.9

878.3

878.60XGL 

STA. 71+50.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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880.14PGL 

1.00% 6.00% 6.00%6:1
6:1 6:1

877.5

879.7
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STA. 72+00.00
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Fill Area (SF):
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1.00% 6.00% 6.00%6:1 6:1
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881.42PGL 

1.00% 6.00% 6.00%6:1 6:1
6:1 6:1

2.97% 7.1:1
6.6:1

879.7
881.0881.0

880.22XGL 

STA. 73+00.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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881.97PGL 883.61PGL 

1.00% 6.00% 6.00%
6:1 6:1

6:1
4:1

1.02% 3.19% 6.8:1
6.4:1

880.2
881.6881.7

880.74XGL 882.67XGL 

STA. 73+50.00
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Cut Area (SF):

Fill Area (SF):
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Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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1.00% 6.00% 6.00%
6:1 6:1

6:1

4:11.17% 3.41% 6.6:1 6.3:1
0.75% 1.91%

880.7
882.1882.3

881.01XGL 883.42XGL 
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Fill Area (SF):
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884.75PGL 882.99PGL 884.76PGL 

1.00% 6.00% 6.00%6:1 6:1
6:1

4:11.28% 3.58% 6.4:1
0.96% 0.69% 1.27% 2.12%

881.2
882.6882.8

881.17XGL 884.05XGL 

STA. 74+50.00
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Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):
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Seed Width (FT): Seed Area (SY):
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1.00% 6.00% 6.00% 6:1

4:11.39% 3.72% 6.2:1 5.8:1
4.07% 0.88% 0.82% 1.64% 2.15%

881.7
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Sheet Totals

885.60PGL 885.60PGL 

1.46% 3.83% 1.60% 4.00% 6:1
5.9:1

6:1
4.07% 1.55% 1.07% 1.71% 2.89%

882.2 882.9

885.06XGL 

STA. 75+45.90

100 50 0 50 100 150

860 860

870 870

880 880

890 890

900 900

910 910
Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):



875.39PGL 874.65PGL 

1.62% 4.02%
1.78% 4.16%

5.9:1
3:1

3.6:
1

6:1
3.73% 0.85% 1.32% 1.11% 4.15%
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874.23XGL 874.76XGL 

STA. 66+85.04
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Sheet Totals

875.73PGL 873.64PGL 874.91PGL 

3.13% 3.87% 4.00%
6:1

3:1
3:1

1.79% 4.17%6:1
3.73% 1.21% 1.60% 1.23% 3.54%

872.8

868.9

873.7

874.15XGL 872.41XGL 875.01XGL 

STA. 67+00.00

100 50 0 50 100 150
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880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):
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876.77PGL 874.35PGL 875.81PGL 

2.56% 4.44% 4.44%
6:1

3:1 4:1

1.86% 4.23% 6:1 6:16.2:1
3.66% 1.57% 1.97% 2.31% 4.35%

870.4
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872.55XGL 875.50XGL 

STA. 67+50.00
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Cut Area (SF):
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877.78PGL 875.04PGL 876.78PGL 

1.98% 5.02% 5.02%6:1
6:1

3:1 6:1

1.99% 4.31% 6.1:1

3.41% 1.23% 1.93% 2.51% 4.73%

871.7

874.5874.5

872.49XGL 876.01XGL 
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Cut Area (SF):

Fill Area (SF):
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875.55PGL 877.89PGL 

1.41% 5.59% 5.59%
6:1 6:1

6:1
3:1 4:1

2.13% 4.33% 6.3:1

2.10% 2.63% 5.09%
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875.85PGL 879.22PGL 

1.00% 6.00% 6.00%
6:1 6:1

6:1
3:1 3:1

2.19% 4.13%4.13% 6.9:1

872.5

875.5
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Seed Width (FT): Seed Area (SY):
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875.79PGL 

1.00% 6.00% 6.00%
6:1 6:1

6:1
3:1 6:1

872.4

875.4

873.21XGL 

STA. 70+00.00

100 50 0 50 100 150
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890 890
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910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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1.00% 6.00% 6.00%
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874.87PGL 

7.6:1
4:1

1.00% 6.00% 6.00%
6:1 6:1

6:1
3:1 6:1

871.5

874.5

872.72XGL 

STA. 71+00.00

100 50 0 50 100 150
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860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



876.49PGL 874.07PGL 

2.26% 0.05% 4.75%8.09%
6.5:1

3.7:
1

7.8:1 1.00% 6.00% 6.00%6:1 6:1
6:1

3:1 6:1

870.7

873.7

875.84XGL 872.17XGL 

STA. 71+50.00
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Cut Area (SF):

Fill Area (SF):
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874.93PGL 873.07PGL 

2.99% 1.90% 4.70% 1.09%

3.3
:1

6.8:1 1.00% 6.00% 6.00%
6:1 6:1

6:1
3:1 6:1

869.7

872.7

874.53XGL 871.37XGL 

STA. 72+00.00
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910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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Fill Area (SF):
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Seed Width (FT): Seed Area (SY):
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3.14% 3.93% 4.44%
4.5:1

1.00% 6.00% 6.00%
6:1

3:1

868.5

872.3

873.39XGL 870.48XGL 

STA. 72+50.00
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Fill Area (SF):
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872.06PGL 870.40PGL 

1.13% 5.87% 5.87%6.1:1 1.00% 6.00% 6.00% 6.00%
6:1

3:1

866.6

872.35XGL 869.54XGL 

STA. 73+00.00

100 50 0 50 100 150

840 840

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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870.40PGL 868.74PGL 

1.30% 5.70% 5.70%
6:1

1.80% 5.20% 5.20% 5.20%
6:1

3:1 6:1

865.0

871.13XGL 868.04XGL 

STA. 73+50.00

100 50 0 50 100 150

830 830

840 840
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Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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868.63PGL 866.86PGL 

1.30% 5.70% 5.70%
6:1

1.80% 5.20% 5.20% 5.20%
6:1

3:1 6:1

863.1

869.60XGL 866.35XGL 

STA. 74+00.00

100 50 0 50 100 150

830 830

840 840

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):
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Seed Width (FT): Seed Area (SY):
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866.66PGL 864.76PGL 

1.30% 5.70% 5.70%
6:1

1.80% 5.20% 5.20% 5.20%
6:1

3:1 4:1

861.0

867.71XGL 864.55XGL 

STA. 74+50.00

100 50 0 50 100 150
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Cut Area (SF):

Fill Area (SF):
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864.49PGL 862.46PGL 

1.30% 5.70% 5.70%
6:1 1.80% 5.20% 5.20% 5.20%

6:1
3:1

3:1

858.7

865.67XGL 862.56XGL 

STA. 75+00.00

100 50 0 50 100 150
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870 870

880 880

890 890

900 900

Cut Area (SF):

Fill Area (SF):
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862.13PGL 860.13PGL 

1.30% 5.70% 5.70%8:1 1.80% 5.20% 5.20% 5.20%
6:1

3:1

3:1

856.4

863.56XGL 860.52XGL 

STA. 75+50.00
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859.57PGL 857.79PGL 

1.30% 5.70% 5.70%8:1 1.80% 5.20% 5.20% 5.20%
6:1

3:1

3:1

854.1

861.35XGL 858.53XGL 

STA. 76+00.00

100 50 0 50 100 150

830 830

840 840

850 850

860 860

870 870

880 880

890 890

900 900

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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856.84PGL 855.45PGL 

1.30% 5.70% 5.70%8:1
1.80% 5.20% 5.20% 5.20%

6:1
3:1

3:1

851.7

859.03XGL 856.62XGL 

STA. 76+50.00
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854.09PGL 853.12PGL 

2.80% 4.20% 4.27%
8:1

2.61% 4.39% 4.39% 4.39%
6:1

3:1

3:1

849.5

856.50XGL 854.62XGL 

STA. 77+00.00

100 50 0 50 100 150
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860 860

870 870

880 880

890 890

900 900

Cut Area (SF):

Fill Area (SF):
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Seed Width (FT): Seed Area (SY):
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851.55PGL 850.78PGL 

4.00% 2.22% 4.00%
8:1

4.00% 2.33% 2.33% 4.00%
6:1

3:1
3:1

847.4

853.73XGL 852.47XGL 

STA. 77+50.00
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880 880

890 890

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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849.13PGL 848.65PGL 

4.00% 0.28% 4.00%
8:1

4.00% 1.60% 1.60% 4.00%
6:1

3:1 4:1

845.3

850.85XGL 850.27XGL 

STA. 78+00.00

100 50 0 50 100 150
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830 830

840 840
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870 870

880 880

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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4.00% 1.60% 1.60% 4.00%
7.7:1

3:1 6:1
7.9:1

8.20%4.18%
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STA. 78+50.00
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820 820

830 830

840 840

850 850

860 860

870 870
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8.33% 4.47% 7.7:1

7.6:1
3:12.05%

STA. 79+00.00

100 50 0 50 100 150

810 810

820 820

830 830

840 840

850 850

860 860

870 870

M
O

D
E

L
: 

B
L

P
_

R
0

7
0

D
 -

 7
8

+
5

0
.0

0
 [

S
h

e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4

x
2

2
 (

in
.)

  
  

D
A

T
E

: 
6

/1
9

/2
0

2
3

  
T

IM
E

: 
1

1
:3

1
:0

9
 P

M
  

U
S

E
R

: 
a
o

ld
a
k

e
r

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 
7

8
+

5
0

.0
0

 T
O

 S
T

A
. 
7
9
+

5
0
.0

0

BER

KAM

96808

P.498

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 R

A
M

P
 D

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER

Seeding Cut Fill

Sheet Totals

5.43% 1.27%

STA. 79+50.00

100 50 0 50 100 150

820 820

830 830

840 840

850 850

860 860

870 870



853.29PGL 851.41PGL 852.85PGL 

2.10% 4.00% 10:1

2:1

2:1 2:1

2.00% 2.00% 4.00%
3.82% 1.76% 1.76% 4.15%

9.8:1

2:1

2:1 2:1

0.99% 1.15% 1.96% 4.15%

830.8830.8

835.13XGL 851.92XGL 

STA. 55+99.46

100 50 0 50 100 150

800 800

810 810
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Cut Area (SF):

Fill Area (SF):
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Seed Width (FT): Seed Area (SY):
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853.30PGL 851.42PGL 852.87PGL 

2.10% 4.00% 10:1

2:1

2:1 2:1

3.81% 1.76% 1.76% 4.15%

2:1 2:1

6:1

0.99% 1.16% 1.96% 4.15%

830.8

851.1

830.8

835.15XGL 851.93XGL 

STA. 56+00.00

100 50 0 50 100 150

800 800

810 810

820 820

830 830

840 840

850 850

860 860

870 870
Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):



854.34PGL 852.42PGL 854.04PGL 

2.10% 4.00% 10:1

2:1

2:1 2:1

3.76% 1.81% 1.81% 4.19% 6:1 6:1

1.01% 1.27% 1.67% 4.16%

831.5

851.8

836.71XGL 852.81XGL 

STA. 56+50.00

100 50 0 50 100 150

800 800

810 810

820 820

830 830

840 840

850 850

860 860

870 870

880 880

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Cut Area (SF):

Fill Area (SF):
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853.34PGL 855.11PGL 

2.10% 4.00% 10:1

2:1

2:1 2:1

3.75% 1.82% 1.82% 4.21%
6:1 6.2:1

1.04% 1.26% 4.19%

832.2

852.4

838.77XGL 853.68XGL 

STA. 57+00.00

100 50 0 50 100 150

800 800

810 810

820 820

830 830

840 840

850 850

860 860

870 870

880 880

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



854.01PGL 856.18PGL 

2.10% 4.00% 10:1

2:1

2:1 2:1

3.73% 1.83% 1.83% 4.22%
6:1 6.1:1

0.17% 1.25% 4.19%

832.8

853.9

842.38XGL 854.82XGL 

STA. 57+50.00
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Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

M
O

D
E

L
: 

B
L

P
_

R
0

7
0

E
 -

 5
7

+
5

0
.0

0
 [

S
h

e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4

x
2

2
 (

in
.)

  
  

D
A

T
E

: 
6

/1
9

/2
0

2
3

  
T

IM
E

: 
1

1
:3

1
:3

7
 P

M
  

U
S

E
R

: 
a
o

ld
a
k

e
r

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 
5

7
+

5
0

.0
0

 T
O

 S
T

A
. 
5
8
+

0
0
.0

0

BER

KAM

96808

P.501

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 R

A
M

P
 E

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER

Seeding Cut Fill

Sheet Totals

854.40PGL 857.25PGL 

2.10% 4.00% 10:1

2:1

2:1 2:1

3.71% 1.84% 1.84% 4.23%
6:1 6:1

0.02% 1.25% 4.18%

833.5

854.1

845.52XGL 855.78XGL 

STA. 58+00.00

100 50 0 50 100 150

800 800

810 810

820 820

830 830

840 840

850 850

860 860

870 870

880 880

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):



854.52PGL 858.33PGL 

2.10% 4.00% 10:1

2:1

2:1 2:1

3.70% 1.86% 1.86% 4.24%
6:1

6:1

1.79% 4.18%

834.2

854.1

847.49XGL 856.95XGL 

STA. 58+50.00
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Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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854.37PGL 859.43PGL 

2.62% 4.00% 10:1

2:1

2:1 2:1

3.65% 1.89% 1.89% 4.26%

6:1
5.9:1

1.78% 4.24%

834.8

854.3

848.87XGL 858.07XGL 

STA. 59+00.00

100 50 0 50 100 150

810 810

820 820

830 830

840 840

850 850

860 860

870 870

880 880

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):



853.96PGL 860.64PGL 

3.40% 3.40% 4.00% 10:1

2:1

2:1 2:1

1.97% 1.97% 4.40%

6:1

5.9:1

4.31%

837.3

854.2

849.57XGL 859.33XGL 

STA. 59+50.00
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Cut Area (SF):
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853.27PGL 862.01PGL 

4.17% 4.17% 4.17% 10:1

2:1

2:1 2:1

2.15% 2.15% 4.44%

6:1

5.7:1

838.3

853.4

849.02XGL 860.81XGL 

STA. 60+00.00

100 50 0 50 100 150
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870 870

880 880

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):
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Seed Width (FT): Seed Area (SY):



852.31PGL 

4.95%
4.95% 4.95%

8.2:1 6:1
10:1

2:1

2:1 2:1

4.52%
6.3:1

840.1

851.7

847.22XGL 

STA. 60+50.00
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Fill Area (SF):
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Seed Width (FT): Seed Area (SY):
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851.07PGL 

5.20%
5.20% 5.20%

8.2:1 6:1
10:1

2:1

2:1

841.8

849.4

844.87XGL 

STA. 61+00.00

100 50 0 50 100 150

810 810
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870 870

880 880

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):



849.57PGL 

5.20%
5.20% 5.20%

3:1
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843.83XGL 

STA. 61+50.00
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Fill Area (SF):
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Seed Width (FT): Seed Area (SY):
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847.86PGL 
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845.29PGL 
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844.98PGL 

4.96% 2.18% 4.00% 10:1
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845.20PGL 

1.60% 4.00% 10:1
2:1
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STA. 65+00.00
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845.04PGL 

1.60% 4.00%
6:1

844.96XGL 845.44XGL 

STA. 66+00.00
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Fill Area (SF):
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844.95PGL 

1.60% 4.00%
6:1
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STA. 66+57.96

100 50 0 50 100 150

810 810

820 820

830 830

840 840

850 850

860 860

870 870

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

L
A

-R
/W

912.52PGL 910.77PGL 911.85PGL 

2.10% 2.10% 4.00%
2.15% 1.60% 1.60% 4.00% 5.9:1

3:1

3.83% 1.96% 1.68% 3.07% 4.17%

908.7

911.72XGL 911.57XGL 

STA. 102+09.57

100 50 0 50 100 150

880 880

890 890

900 900

910 910

920 920

930 930

940 940

950 950

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

E
X

 L
A

-R
/W

M
O

D
E

L
: 

B
L

P
_

R
0

7
0

G
 -

 1
0

2
+

0
9

.5
7

 [
S

h
e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4

x
2

2
 (

in
.)

  
  

D
A

T
E

: 
6

/1
9

/2
0

2
3

  
T

IM
E

: 
1

1
:3

2
:2

3
 P

M
  

U
S

E
R

: 
a
o

ld
a
k

e
r

L
A

-R
/W

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 
1
0
2
+

0
9
.5

0
 T

O
 S

T
A

. 
1
0
2
+

5
0
.0

0

BER

KAM

96808

P.511

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 R

A
M

P
 G

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER

Seeding Cut Fill

Sheet Totals

913.37PGL 911.60PGL 912.62PGL 

2.35% 2.35% 4.00%
6:1

3:1
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915.38PGL 914.15PGL 

3.00% 3.00% 4.00%
6:1

3:1

6:1 6.1:1
3.49% 1.63% 1.66% 2.40% 2.23% 2.23% 4.21%
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918.33XGL 

STA. 103+50.00

100 50 0 50 100 150

890 890

900 900

910 910

920 920

930 930

940 940

950 950

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

L
A

-R
/W

916.55PGL 915.69PGL 

3.33% 3.33% 4.00%
6:1

3:1

6:1 6.1:1
0.84% 1.85% 2.61% 2.30% 2.30% 4.27%

913.4 913.7

920.06XGL 

STA. 104+00.00

100 50 0 50 100 150

890 890

900 900

910 910

920 920

930 930

940 940

950 950

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

E
X

 L
A

-R
/W

M
O

D
E

L
: 

B
L

P
_

R
0

7
0

G
 -

 1
0

4
+

0
0

.0
0

 [
S

h
e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4

x
2

2
 (

in
.)

  
  

D
A

T
E

: 
6

/1
9

/2
0

2
3

  
T

IM
E

: 
1

1
:3

2
:3

2
 P

M
  

U
S

E
R

: 
a
o

ld
a
k

e
r

L
A

-R
/W

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 
1
0
4
+

0
0
.0

0
 T

O
 S

T
A

. 
1
0
4
+

5
0
.0

0

BER

KAM

96808

P.513

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 R

A
M

P
 G

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER

Seeding Cut Fill

Sheet Totals

917.40PGL 

3.40% 3.40% 4.00%
6:1

3:1

6:1 6.1:1
2.01% 2.30% 2.37% 2.37% 4.33%

914.0 914.4
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921.29PGL 

3.40% 3.40% 4.00%

6:1 3:1

6:1 6:1
3:1

3:1
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2.45% 2.45% 4.37%
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917.01XGL 
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925.29PGL 

3.40% 3.40% 4.00%3:1

3:1

6:1 6:1

3:1

3:1

6.1:1

918.4
916.7

921.1

919.51XGL 

STA. 106+50.00
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Fill Area (SF):
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929.29PGL 

3.40% 3.40% 3.40% 4.00%3:1

3:1

6:1
6:1

3:1 3:1

917.2

925.1

925.71XGL 

STA. 107+50.00
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933.28PGL 

1.63% 1.63% 1.63% 4.00%3:1

3:1

6:1 6:1

3:1

6:1

920.4

928.7

933.55XGL 

STA. 108+50.00
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937.28PGL 

0.96% 0.96% 1.60% 4.00%

4:1
3:1

6:1 6:1

3:1 3:1

926.4

932.1

934.87XGL 

STA. 109+50.00
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Fill Area (SF):
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941.11PGL 

1.60% 1.60% 1.60% 4.00%

6:1 3:1

6:1 6:1

3:1
4:1

931.0

935.6

935.35XGL 

STA. 110+50.00

100 50 0 50 100 150

910 910

920 920

930 930

940 940

950 950

960 960

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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6:1 3:1
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3:1 3:1

928.7

933.9

935.79XGL 

STA. 110+00.00
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941.08PGL 

1.60% 1.60% 1.60% 4.00%

6:1 3:1

6:1 6:1

3:1
4:1
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935.6

935.35XGL 

STA. 110+50.00
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4.00% 1.60% 1.60%
4.10%4.3:1

3.99% 1.03% 1.73% 1.60% 4.00%
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908.85PGL 908.65PGL 909.29PGL 

4.00% 1.60% 1.60%
4.10%3.4:1

4.35% 1.20% 1.75% 1.60% 4.00%
6:1 6:1

3.94% 1.67% 1.39%
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906.33XGL 
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4.00% 1.60% 1.60%
4.10%

4.13% 1.35% 1.61% 1.60% 4.00%
6:1 6:1

4.15% 1.65% 1.49%
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910.86PGL 910.77PGL 911.24PGL 

4.00% 1.60% 1.60%
4.10%

4.44% 1.51% 2.05% 1.60% 4.00%
6:1 6:1

3.69% 1.72% 1.40%
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4.00% 1.60% 1.60%
4.10% 4:1
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912.89PGL 913.54PGL 913.28PGL 

4.00% 2.32% 2.32%
4.10%4.8:1

3.64% 0.70% 1.48% 1.60% 4.00%
6:1 6:16:1 6:1

4.07% 2.05% 1.61%
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Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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913.92PGL 915.20PGL 915.20PGL 914.22PGL 

4.20% 4.20% 4.20%
4.20% 4.20% 4.20%

4.10% 5.1:1
3.58% 1.09% 1.34% 1.60% 4.00%

6:1 6:1
3.92% 2.01% 1.55%

910.7

906.87XGL 911.61XGL 

STA. 103+00.00

100 50 0 50 100 150

860 860

870 870

880 880

890 890

900 900

910 910

920 920

930 930

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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914.97PGL 917.04PGL 915.25PGL 

5.50% 5.50% 5.50%

4.10% 5.8:1 4.03% 1.09% 1.15% 1.55% 3.95%
6:1 6:1

3.92% 1.99% 1.36%

911.7

907.39XGL 912.52XGL 

STA. 103+50.00

100 50 0 50 100 150

860 860

870 870

880 880

890 890

900 900

910 910

920 920

930 930

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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915.97PGL 919.07PGL 916.36PGL 

5.50% 5.50% 5.50%

4.10% 6.4:1

4.10%

4.03% 1.36% 1.30% 1.49% 3.89%
6:1 6:1

2.67% 1.52%

912.8

907.89XGL 913.64XGL 

STA. 104+00.00

100 50 0 50 100 150

860 860

870 870

880 880

890 890

900 900

910 910

920 920

930 930

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):
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917.02PGL 921.27PGL 917.57PGL 

5.50% 5.50% 5.50%

4.10% 8.7:1

4.10%

4.61% 1.43% 1.18% 1.44% 3.83%
6.1:1 6:1

2.37% 0.67%

914.0

907.03XGL 914.76XGL 

STA. 104+50.00

100 50 0 50 100 150

870 870

880 880

890 890

900 900

910 910

920 920

930 930

940 940

950 950

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
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/W

918.07PGL 923.66PGL 918.66PGL 

5.50% 5.50% 5.50%

4.64% 1.64% 1.21% 1.37% 3.76%

2:1

6.1:1 6:1
2.46% 0.90%

915.1

920.0

905.39XGL 916.05XGL 

STA. 105+00.00

100 50 0 50 100 150

870 870

880 880

890 890

900 900

910 910

920 920

930 930

940 940

950 950

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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Seed Width (FT): Seed Area (SY):
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919.12PGL 926.16PGL 919.66PGL 

4.09% 4.09% 4.09%
4.10%

4.63% 1.53% 1.12% 1.34% 3.72%

2:1

6.1:1 6:1
1.87%

916.1

919.9

904.19XGL 917.19XGL 

STA. 105+50.00

100 50 0 50 100 150

870 870

880 880

890 890

900 900

910 910

920 920

930 930

940 940

950 950

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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920.11PGL 928.66PGL 920.71PGL 

4.00% 2.22% 2.22%
4.10%

4.95% 1.40% 1.33% 1.32% 3.70%

8.2:1

2:1
1.
5:
1

6.1:1 6:1
2.86%

917.1

919.7

901.68XGL 918.17XGL 

STA. 106+00.00

100 50 0 50 100 150

870 870

880 880

890 890

900 900

910 910

920 920

930 930

940 940

950 950

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):
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921.14PGL 931.16PGL 

4.00% 1.60% 1.60%
4.10%

4.54% 1.31% 1.10% 1.33% 3.71%

8.5:1

2:1

1.
2:
1

6.1:1 6:1

918.1
919.9

903.91XGL 919.13XGL 

STA. 106+50.00

100 50 0 50 100 150

860 860

870 870

880 880

890 890

900 900

910 910

920 920

930 930

940 940

950 950

960 960

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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922.13PGL 933.66PGL 

4.00% 1.60% 1.60%
4.10%

4.05% 1.24% 0.94% 1.34% 3.72%

8.5:1

2:1

1.
1:
1

6.1:1

919.1
920.5

909.97XGL 920.16XGL 

STA. 107+00.00

100 50 0 50 100 150

860 860

870 870

880 880

890 890

900 900

910 910

920 920

930 930

940 940

950 950

960 960

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):
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L
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-R
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923.12PGL 936.16PGL 

4.00% 1.60% 1.60%
4.10%

3.99% 1.15% 0.93% 1.33% 3.71%

7.1:1

2:1

1.
1:
1

6.1:1

920.1
921.4

919.97XGL 921.37XGL 

STA. 107+50.00

100 50 0 50 100 150

870 870

880 880

890 890

900 900

910 910

920 920

930 930

940 940

950 950

960 960

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):
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Seed Width (FT): Seed Area (SY):
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924.15PGL 938.66PGL 

4.00% 1.60% 1.60% 10:1

6.1:1 6:1
4.47% 1.31% 0.96% 1.31% 3.69%

6.2:1

921.1
922.2

927.25XGL 922.56XGL 

STA. 108+00.00

100 50 0 50 100 150

870 870

880 880

890 890

900 900

910 910

920 920

930 930

940 940

950 950

960 960

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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925.20PGL 941.16PGL 

4.00% 0.93% 0.93%

2:1

10:1
10:1

6.1:1 6:1
5.59% 1.54% 1.10% 1.33% 3.71%

6.1:1

922.9

930.19XGL 

STA. 108+50.00

100 50 0 50 100 150

890 890

900 900

910 910

920 920

930 930

940 940

950 950

960 960

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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926.21PGL 943.66PGL 

4.00% 0.95% 0.95%

2:1

10:1 10:1

6.1:1 6:1
6.11% 1.50% 0.96% 1.32% 3.70%

923.5

930.56XGL 

STA. 109+00.00

100 50 0 50 100 150

890 890

900 900

910 910

920 920

930 930

940 940

950 950

960 960

970 970

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):
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Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

L
A

-R
/W
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4.00% 2.82% 2.82%

2:1

10:1 10:1

6.2:1 6:1
6.07% 1.44% 0.64% 1.31% 3.69%

924.3

932.53XGL 

STA. 109+50.00

100 50 0 50 100 150

890 890

900 900

910 910

920 920

930 930

940 940

950 950

960 960

970 970

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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928.23PGL 948.66PGL 

2.30% 4.70% 4.70%

2:1

10:1 10:1

6.1:1 6:1
5.81% 1.50% 0.49% 1.37%

925.3

932.89XGL 

STA. 110+00.00

100 50 0 50 100 150

890 890
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910 910

920 920

930 930

940 940

950 950

960 960

970 970

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):
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5.61% 1.30% 0.60% 1.42%
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100 50 0 50 100 150

890 890

900 900

910 910

920 920

930 930

940 940

950 950

960 960

970 970
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930.03PGL 953.57PGL 

1.50% 5.50% 5.50%

2:1

10:1
10:1

6.1:1 6:1
5.09% 1.22% 0.67% 1.47%

927.2

934.54XGL 

STA. 111+00.00

100 50 0 50 100 150
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900 900

910 910

920 920

930 930

940 940

950 950

960 960

970 970

980 980
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955.59PGL 

2.17% 4.83% 4.83%

2:1

10:1 10:1

6:1 6:1
5.42% 1.15% 0.66%

928.2

937.26XGL 

STA. 111+50.00
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900 900
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930 930

940 940
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970 970

980 980
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957.21PGL 

4.00% 2.96% 2.96%

2:1

10:1 10:1

4:1

6:1
5.21% 1.41% 0.60%

929.1

936.22XGL 

STA. 112+00.00

100 50 0 50 100 150

880 880

890 890

900 900

910 910

920 920

930 930

940 940

950 950

960 960

970 970

980 980

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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958.43PGL 

4.00% 1.08% 1.08%

2:1

10:1 10:1

4:1
6:1

5.33% 1.33% 0.59%

930.1

932.21XGL 

STA. 112+50.00

100 50 0 50 100 150

890 890

900 900

910 910

920 920

930 930

940 940

950 950

960 960

970 970

980 980

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):
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883.54PGL 883.59PGL 881.54PGL 882.77PGL 883.32PGL 

4.19% 3.88% 3.08%4:1

5.9:1

4.00% 1.60%4.00% 2.00% 2.00% 1.60% 1.60% 1.60% 4.00%4.00% 1.60% 1.60% 1.60% 4.00%
6:1 6:1

4.00% 0.21% 0.87%
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STA. 73+00.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

E
X

 L
A

-R
/W

M
O

D
E

L
: 

B
L

P
_
R

0
7
0
H

 -
 7

2
+

5
0
.0

0
 [

S
h
e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4
x
2
2
 (

in
.)

  
  
D

A
T

E
: 

6
/1

9
/2

0
2
3
  
T

IM
E

: 
1
1
:3

4
:2

9
 P

M
  
U

S
E

R
: 

a
o
ld

a
k
e
r

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 
7

2
+

5
0

.0
0

 T
O

 S
T

A
. 
7
3
+

5
0
.0

0

BER

KAM

96808

P.521

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 R

A
M

P
 H

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER

Seeding Cut Fill
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884.48PGL 883.81PGL 884.18PGL 

4.08% 3.78% 2.00% 1.60%
4:1

6:1

4.00% 1.60% 1.60% 1.60% 4.00%
6:1 6:1

4.00% 0.08% 0.47%

880.9880.9

881.38XGL 

STA. 73+50.00
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870 870

880 880
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Cut Area (SF):

Fill Area (SF):
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4.06% 3.77% 2.00% 1.60%
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Sheet Totals

885.58PGL 885.11PGL 885.43PGL 

4.03% 3.73% 2.00% 1.60%
4:1

6:1

4.00% 1.60% 1.60% 1.60% 4.00%
6:1 6:1

4.00% 0.90% 0.91%

882.1882.5

882.60XGL 

STA. 75+00.00
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860 860

870 870
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Fill Area (SF):
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4.02% 3.72% 2.00% 1.60%
4:1

6:1

4.00% 1.60% 1.60% 1.60% 4.00%
6:1 6:1

4.00% 1.54% 1.26%
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886.38PGL 886.10PGL 886.42PGL 

4.01% 3.71% 1.60%
4:1

6:1
4.00% 1.60% 1.60% 1.60% 4.00%

6:1 6:1
4.00% 1.50% 1.22%

883.0883.7

883.48XGL 

STA. 76+50.00
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900 900

910 910

Cut Area (SF):

Fill Area (SF):
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6:1
4.00% 1.60% 1.60% 1.60% 4.00%

6:1 6:1
4.00% 1.90% 1.34%
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886.76PGL 886.57PGL 886.80PGL 

4.00% 2.21% 1.60%

4:1

6:1
4.00% 1.60% 1.60% 1.60% 4.00%

6:1 6:1
4.00% 2.04% 1.40%

883.4
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884.22XGL 
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887.00PGL 886.90PGL 887.06PGL 

4.00% 1.60% 1.60%

3:1

6:1
4.00% 1.60% 1.60% 1.60% 4.00%

6:1 6:1
4.00% 2.50% 1.16%
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Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

887.08PGL 887.00PGL 887.26PGL 
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887.12PGL 887.08PGL 887.48PGL 

4.00% 1.60% 1.60%

2:1

8.1:1
4.00% 1.60% 1.60% 1.60% 4.00%

6:1 6:1
4.54% 1.52% 1.14%
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885.1

884.93XGL 
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4.00% 1.60% 1.60%
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3:1
8.00% 4.00% 1.60% 1.60% 1.60% 4.00%

6:1 6:1
3.99% 1.50% 1.12%
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Seeding Cut Fill

Sheet Totals

887.11PGL 887.11PGL 887.63PGL 

4.00% 1.60% 1.60%

2:1

3:1
8.00% 4.00% 1.60% 1.60% 1.60% 4.00%

6:1 6:1
4.36% 1.50% 1.43%

884.0
885.0

885.02XGL 

STA. 80+50.00
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880 880

890 890

900 900

910 910
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Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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4.00% 1.60% 1.60%

2:1

3:1
8.00% 4.00% 1.60% 1.60% 1.60% 4.00%

6:1 6:1
3.89% 1.54% 1.33%
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Sheet Totals

886.96PGL 887.00PGL 887.59PGL 

4.00% 1.60% 1.60%

2:1

3:1
8.00% 4.00% 1.60% 1.60% 1.60% 4.00%

6:1 6:1
4.36% 1.34% 1.52%

883.9
884.7

884.88XGL 

STA. 81+50.00
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Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):
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4.00% 1.60% 1.60%

2:1

3:1
8.00% 4.00% 1.60% 1.60% 1.60% 4.00%

6:1 6:1
4.19% 0.76% 1.40%

883.8884.5
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886.69PGL 886.75PGL 887.41PGL 

4.00% 1.60% 1.60%

2:1

3:1
8.00% 4.00% 1.60% 1.60% 1.60% 4.00%

6:1 6:1
4.31% 0.75% 1.20%
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4.00% 1.60% 1.60%

2:1

3:1
8.00% 4.00% 1.60% 1.60% 1.60% 4.00%

6:1 6:1
4.62% 0.64% 1.35%
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886.29PGL 886.37PGL 887.12PGL 

4.00% 1.60% 1.60%

2:1

3:1
8.00% 4.00% 1.60% 1.60% 1.60% 4.00%

6:1 6:1
4.76% 0.92% 1.60%

883.3883.7

884.40XGL 

STA. 83+50.00
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Cut Area (SF):

Fill Area (SF):
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Seed Width (FT): Seed Area (SY):
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4.00% 1.60% 1.60%

2:1

3:1
8.00% 4.00% 1.60% 1.60% 1.60% 4.00%

6:1 6:1
4.95% 0.98% 1.45%
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REVIEWER

Seeding Cut Fill

Sheet Totals

886.35PGL 885.97PGL 886.76PGL 

4.00% 1.60% 1.60%

2:1

3:1
8.00%

2.43% 0.64% 1.03% 1.60% 4.00%
6:1 6:1

4.80% 0.95% 1.39%

883.1883.1

883.65XGL 

STA. 84+50.00

100 50 0 50 100 150

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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4.00% 1.60% 1.60%2:1
3:1

8.00%
2.42% 0.61% 1.09% 1.60% 4.00%

6:1 6:1
3.93% 1.28% 1.35%

882.9882.8

883.41XGL 

STA. 85+00.00

100 50 0 50 100 150
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870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):
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REVIEWER

Seeding Cut Fill

Sheet Totals

885.93PGL 885.57PGL 886.34PGL 

4.00% 1.60% 1.60%

3:1 3:1
8.00%

3.24% 1.08% 1.23% 1.60% 4.00%
6:1 6:1

3.91% 1.11% 1.31%

882.7
881.6

883.22XGL 

STA. 85+50.00

100 50 0 50 100 150

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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4.00% 1.60% 1.60%

3:1
3:1

8.00%
3.31% 1.14% 1.03% 1.60% 4.00%

6:1 6:1
3.86% 0.92% 1.02%

882.6

880.4

883.08XGL 

STA. 86+00.00

100 50 0 50 100 150
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Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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Seeding Cut Fill

Sheet Totals

885.83PGL 885.41PGL 886.20PGL 

4.00% 1.60% 1.60%

3:1
3:1

8.00%
3.65% 1.11% 0.87% 1.60% 4.00%

6:1 6:1
3.72% 1.15% 1.14%

882.6

879.4

883.39XGL 

STA. 86+50.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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4.00% 1.60% 1.60%

3:1
3:1

8.00%
3.29% 1.09% 0.79% 1.60% 4.00%

6:1 6:1
3.81% 1.27% 1.23%

882.7

878.5

883.56XGL 

STA. 87+00.00

100 50 0 50 100 150
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860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):
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Seed Width (FT): Seed Area (SY):
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Seeding Cut Fill

Sheet Totals

886.06PGL 885.65PGL 886.35PGL 

4.00% 1.60% 1.60%

3:1
3:1

8.00%
3.68% 1.26% 0.91% 1.60% 4.00%

6:1 6:1
4.33% 1.66% 1.34%

882.8

877.7

883.88XGL 

STA. 87+50.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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886.35PGL 885.92PGL 886.62PGL 

4.00% 1.60% 1.60%

2:1
3:1

8.00%
3.45% 1.30% 0.77% 1.60% 4.00%

6:1 6:1
3.99% 1.40% 1.20%

883.1

876.9

884.00XGL 

STA. 88+00.00

100 50 0 50 100 150
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860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):
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Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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Seeding Cut Fill

Sheet Totals

886.72PGL 886.29PGL 887.04PGL 

4.00% 1.60% 1.60%

2:1
3:1

8.00%
3.52% 1.15% 0.57% 1.60% 4.00%

6:1 6:1
3.38% 0.87% 1.55%

883.5

876.3

884.58XGL 

STA. 88+50.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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887.20PGL 886.76PGL 887.50PGL 

4.00% 1.60% 1.60%

3:1

3:1

8.00%
3.42% 1.47% 0.71% 1.60% 4.00%

6:1 6:1
3.31% 0.92% 1.42%

884.0

875.8

885.12XGL 

STA. 89+00.00

100 50 0 50 100 150
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Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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Seeding Cut Fill

Sheet Totals

887.74PGL 887.33PGL 888.04PGL 

4.00% 1.60% 1.60%

2:1
2.4
:1

8.00%
3.46% 1.40% 0.59% 1.60% 4.00%

6:1 6:1
3.35% 1.01% 1.41%

884.5

875.3

885.76XGL 

STA. 89+50.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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T
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888.41PGL 888.01PGL 888.67PGL 

4.00% 1.60% 1.60%

2:1
2:1

8.00%
3.45% 1.48% 0.37% 1.60% 4.00%

6:1 6:1
3.83% 1.16% 1.44%

885.2

875.0

886.34XGL 

STA. 90+00.00

100 50 0 50 100 150

850 850

860 860

870 870
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890 890

900 900
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920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):
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Sheet Totals

889.15PGL 888.78PGL 889.45PGL 

4.00% 1.60% 1.60%

2:1
2:1

8.00%
3.45% 1.40% 0.56% 1.60% 4.00%

6:1 6:1
3.04% 1.33% 1.54%

885.9

874.6

886.98XGL 

STA. 90+50.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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889.99PGL 889.65PGL 890.33PGL 

4.00% 1.60% 1.60%

2:1
2:1

8.00%
3.30% 1.38% 0.72% 1.60% 4.00%

6:1 6:1
4.19% 1.06% 1.36%
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874.4
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STA. 91+00.00
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Fill Area (SF):
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Sheet Totals

890.93PGL 890.62PGL 891.24PGL 

4.00% 1.60% 1.60%

2:1
2:1

8.00%
3.36% 1.40% 0.73% 1.60% 4.00%

6:1 6:1
3.83% 1.33% 1.38%

887.7

874.2

888.38XGL 

STA. 91+50.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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4.00% 1.60% 1.60%

2:1 2:1

8.00%
3.47% 1.55% 0.65% 1.60% 4.00%

6:1 6:1
3.79% 1.80% 1.50%

888.7

874.0

889.25XGL 
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892.92PGL 892.62PGL 893.15PGL 

4.00% 1.60% 1.60%

2:1
2:1

8.00%
3.23% 1.43% 0.59% 1.60% 4.00%

6:1 6:1
3.84% 1.54% 1.50%

889.7

873.9

890.16XGL 

STA. 92+50.00
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Cut Area (SF):

Fill Area (SF):
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Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):
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Seed Width (FT): Seed Area (SY):
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893.92PGL 893.62PGL 894.14PGL 

4.00% 1.60% 1.60%
4.10%

2:1

2:1

8.00%
3.43% 1.45% 0.70% 1.60% 4.00%

6:1 6:1
3.58% 1.36% 1.55%

890.6

873.1

891.41XGL 
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Fill Vol. (CY):

0 0

0 0
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894.91PGL 894.63PGL 895.05PGL 

4.00% 1.60% 1.60%
4.10%

3.14% 1.43% 0.74% 1.60% 4.00%
6:1 6:1

3.22% 2.12% 1.60%

891.6

892.27XGL 

STA. 93+50.00
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Cut Area (SF):

Fill Area (SF):
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):
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Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

895.94PGL 895.63PGL 896.06PGL 

4.00% 1.60% 1.60%
4.3:1

3.33% 1.51% 0.97% 1.60% 4.00%
6:1 6:1

4.14% 2.42% 1.57%

892.6

893.16XGL 
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Cut Area (SF):
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Sheet Totals

896.88PGL 896.63PGL 897.15PGL 

4.00% 1.60% 1.60%
4.6:1

3.72% 1.27% 1.12% 1.60% 4.00%
6:1 6:1

4.49% 1.78% 1.48%

893.6

894.10XGL 

STA. 94+50.00
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920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):
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Seed Width (FT): Seed Area (SY):
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897.84PGL 897.63PGL 898.24PGL 

4.00% 1.60% 1.60%
4.6:1

3.41% 1.44% 1.36% 1.60% 4.00%
6:1 6:1

3.51% 1.39% 1.74%

894.7

895.23XGL 

STA. 95+00.00
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Sheet Totals

898.86PGL 898.63PGL 899.29PGL 

4.00% 1.60% 1.60%
4.10%

3.38% 1.48% 1.11% 1.60% 4.00%
6:1 6:1

2.99% 1.13% 1.73%

895.7

896.23XGL 

STA. 95+50.00
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870 870

880 880

890 890
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910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):
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Seed Width (FT): Seed Area (SY):
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899.88PGL 899.64PGL 900.33PGL 

4.00% 1.60% 1.60%
4.10%

3.49% 1.53% 1.33% 1.60% 4.00%
6:1 6:1

3.13% 1.13% 1.65%

896.7

897.07XGL 
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Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

E
X

 L
A

-R
/W

M
O

D
E

L
: 

B
L

P
_
R

0
7
0
H

 -
 9

6
+

0
0
.0

0
 [

S
h
e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4
x
2
2
 (

in
.)

  
  
D

A
T

E
: 

6
/1

9
/2

0
2
3
  
T

IM
E

: 
1
1
:3

6
:1

0
 P

M
  
U

S
E

R
: 

a
o
ld

a
k
e
r

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 
9

6
+

0
0

.0
0

 T
O

 S
T

A
. 
9
6
+

5
0
.0

0

BER

KAM

96808

P.543

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 R

A
M

P
 H

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER
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Sheet Totals

900.89PGL 900.64PGL 901.29PGL 

4.00% 1.60% 1.60%
4.10%

3.18% 1.61% 1.33% 1.60% 4.00%
6:1 6:1

3.43% 1.57% 1.62%

897.7

898.48XGL 

STA. 96+50.00

100 50 0 50 100 150
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860 860

870 870

880 880

890 890

900 900

910 910

920 920

930 930

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):
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Seed Width (FT): Seed Area (SY):
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901.91PGL 901.64PGL 902.27PGL 

4.00% 1.60% 1.60%
4.10%

3.02% 2.08% 1.35% 1.60% 4.00%
6:1 6:1

4.15% 1.59% 1.57%
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Sheet Totals

902.90PGL 902.64PGL 903.31PGL 

4.00% 1.60% 1.60%
4.10%

3.16% 1.58% 1.06% 1.60% 4.00%
6:1 6:1

3.48% 1.29% 1.91%

899.7

900.49XGL 

STA. 97+50.00

100 50 0 50 100 150
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860 860

870 870

880 880

890 890

900 900

910 910

920 920

930 930

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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E
X

 L
A

-R
/W

903.86PGL 903.64PGL 904.29PGL 

4.00% 1.60% 1.60%
4.10% 4:1

4.39% 1.16% 1.44% 1.60% 4.00%
6:1 6:1

4.73% 1.18% 1.83%

900.7

901.31XGL 

STA. 98+00.00
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Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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Sheet Totals

904.85PGL 904.65PGL 905.29PGL 

4.00% 1.60% 1.60%
4.10%4.6:1

4.21% 1.41% 1.47% 1.60% 4.00%
6:1 6:1

3.00% 1.07% 1.76%

901.7

902.22XGL 

STA. 98+50.00
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870 870

880 880
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900 900

910 910

920 920

930 930

Cut Area (SF):

Fill Area (SF):
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):
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905.84PGL 905.65PGL 906.31PGL 

4.00% 1.60% 1.60%
4.10%4.8:1

3.90% 1.50% 1.52% 1.60% 4.00%
6:1 6:1

3.44% 1.09% 1.86%
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STA. 99+00.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

920 920

930 930

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

E
X

 L
A

-R
/W

M
O

D
E

L
: 

B
L

P
_
R

0
7
0
H

 -
 9

9
+

0
0
.0

0
 [

S
h
e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4
x
2
2
 (

in
.)

  
  
D

A
T

E
: 

6
/1

9
/2

0
2
3
  
T

IM
E

: 
1
1
:3

6
:2

3
 P

M
  
U

S
E

R
: 

a
o
ld

a
k
e
r

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 
9

9
+

0
0

.0
0

 T
O

 S
T

A
. 
9
9
+

5
0
.0

0

BER

KAM

96808

P.546

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 R

A
M

P
 H

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER

Seeding Cut Fill

Sheet Totals

906.84PGL 906.65PGL 907.32PGL 

4.00% 1.60% 1.60%
4.10%4.1:1

3.62% 1.44% 1.60% 1.60% 4.00%
6:1 6:1

3.29% 1.20% 1.87%

903.7

904.33XGL 

STA. 99+50.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

920 920

930 930

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

L
A

-R
/W

929.13PGL 951.15PGL 

4.00% 1.60% 1.60%

2:1

10:1 10:1

6.1:1 6:1
5.61% 1.30% 0.60% 1.42%

926.2

930.41XGL 

STA. 110+50.00

100 50 0 50 100 150

890 890

900 900

910 910

920 920

930 930

940 940

950 950

960 960

970 970

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

E
X

 L
A

-R
/W

M
O

D
E

L
: 

B
L

P
_

R
0

7
0

H
 -

 1
1

0
+

5
0

.0
0

 [
S

h
e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4

x
2

2
 (

in
.)

  
  

D
A

T
E

: 
6

/1
9

/2
0

2
3

  
T

IM
E

: 
1

1
:3

6
:4

3
 P

M
  

U
S

E
R

: 
a
o

ld
a
k

e
r

L
A

-R
/W

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 
1
1
0
+

5
0
.0

0
 T

O
 S

T
A

. 
1
1
1
+

0
0
.0

0

BER

KAM

96808

P.562

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 R

A
M

P
 H

 S
T

E
E

L

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER

Seeding Cut Fill

Sheet Totals

930.03PGL 953.37PGL 

4.00% 1.60% 1.60%

2:1

10:1 10:1

6.1:1 6:1
5.09% 1.22% 0.67% 1.47%

927.2

934.54XGL 

STA. 111+00.00

100 50 0 50 100 150

890 890

900 900

910 910

920 920

930 930

940 940

950 950

960 960

970 970

980 980

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

M
O

D
E

L
: 

B
L

P
_

R
0

7
0

H
 -

 1
1

1
+

5
0

.0
0

 [
S

h
e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4

x
2

2
 (

in
.)

  
  

D
A

T
E

: 
6

/1
9

/2
0

2
3

  
T

IM
E

: 
1

1
:3

6
:4

8
 P

M
  

U
S

E
R

: 
a
o

ld
a
k

e
r

L
A

-R
/W

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 

1
1

1
+

5
0

.0
0

BER

KAM

96808

P.563

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 R

A
M

P
 H

 S
T

E
E

L

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER

Seeding Cut Fill

Sheet Totals

955.17PGL 

4.00% 1.60% 1.60%

2:1

10:1 10:1

6:1 6:1
5.42% 1.15% 0.66%

928.2

937.26XGL 

STA. 111+50.00

100 50 0 50 100 150

890 890

900 900

910 910

920 920

930 930

940 940

950 950

960 960

970 970

980 980

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 R
/W

E
X

 L
A

-R
/W

M
O

D
E

L
: 

B
L

P
_

R
0

7
0

H
 -

 1
1

2
+

0
0

.0
0

 [
S

h
e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4

x
2

2
 (

in
.)

  
  

D
A

T
E

: 
6

/1
9

/2
0

2
3

  
T

IM
E

: 
1

1
:3

6
:5

1
 P

M
  

U
S

E
R

: 
a
o

ld
a
k

e
r

L
A

-R
/W

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 

1
1

2
+

0
0

.0
0

BER

KAM

96808

P.564

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 R

A
M

P
 H

 S
T

E
E

L

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER

Seeding Cut Fill

Sheet Totals

956.57PGL 

4.00% 1.60% 1.60%

2:1

10:1 10:1

4:1

6:1
5.21% 1.41% 0.60%

929.1

936.22XGL 

STA. 112+00.00

100 50 0 50 100 150

880 880

890 890

900 900

910 910

920 920

930 930

940 940

950 950

960 960

970 970

980 980

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 R
/W

E
X

 R
/W

E
X

 L
A

-R
/W

M
O

D
E

L
: 

B
L

P
_

R
0

7
0

H
 -

 1
1

2
+

5
0

.0
0

 [
S

h
e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4

x
2

2
 (

in
.)

  
  

D
A

T
E

: 
6

/1
9

/2
0

2
3

  
T

IM
E

: 
1

1
:3

6
:5

4
 P

M
  

U
S

E
R

: 
a
o

ld
a
k

e
r

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 

1
1

2
+

5
0

.0
0

BER

KAM

96808

P.565

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 R

A
M

P
 H

 S
T

E
E

L

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER

Seeding Cut Fill

Sheet Totals

957.55PGL 

4.00% 1.60% 1.60%

2:1

10:1 10:1

4:1
6:1

5.33% 1.33% 0.59%

930.1

932.21XGL 

STA. 112+50.00

100 50 0 50 100 150

890 890

900 900

910 910

920 920

930 930

940 940

950 950

960 960

970 970

980 980

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

5.31% 1.42% 0.83%

6:1 6:1

3.47%

934.2

STA. 115+00.00

100 50 0 50 100 150

900 900

910 910

920 920

930 930

940 940

950 950

960 960

970 970

980 980

E
X

 L
A

-R
/W

M
O

D
E

L
: 

B
L

P
_
R

0
7
0
I 

- 
1
1
5
+

0
0
.0

0
 [

S
h
e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4
x
2
2
 (

in
.)

  
  
D

A
T

E
: 

6
/1

9
/2

0
2
3
  
T

IM
E

: 
1
1
:3

7
:1

0
 P

M
  
U

S
E

R
: 

a
o
ld

a
k
e
r

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 
1
1
5
+

0
0
.0

0
 T

O
 S

T
A

. 
1
1
5
+

5
0
.0

0

BER

KAM

96808

P.566

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 R

A
M

P
 I

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER

Seeding Cut Fill

Sheet Totals

956.30PGL 

4.00% 1.60% 4.00%

3:1

6:1
2:1

4.95% 1.77% 1.45%

6:1 6:1

935.1

949.05XGL 

STA. 115+50.00

100 50 0 50 100 150

900 900

910 910

920 920

930 930

940 940

950 950

960 960

970 970

980 980

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

955.44PGL 

4.00% 1.60% 4.00%

3:1

3:1

6:1 2:1

5.22% 2.33% 1.93%

6:1 6:1

934.5
935.9

950.23XGL 

STA. 116+00.00

100 50 0 50 100 150

910 910

920 920

930 930

940 940

950 950

960 960

970 970

980 980

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

E
X

 L
A

-R
/W

M
O

D
E

L
: 

B
L

P
_
R

0
7
0
I 

- 
1
1
6
+

0
0
.0

0
 [

S
h
e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4
x
2
2
 (

in
.)

  
  
D

A
T

E
: 

6
/1

9
/2

0
2
3
  
T

IM
E

: 
1
1
:3

7
:1

5
 P

M
  
U

S
E

R
: 

a
o
ld

a
k
e
r

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 
1
1
6
+

0
0
.0

0
 T

O
 S

T
A

. 
1
1
6
+

5
0
.0

0

BER

KAM

96808

P.567

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 R

A
M

P
 I

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER

Seeding Cut Fill

Sheet Totals

954.78PGL 

4.00% 1.60% 4.00%

3:1
3:1

6:1 2:1

5.20% 3.02% 2.61%

6:1 6:1
938.7

936.7

950.47XGL 

STA. 116+50.00

100 50 0 50 100 150

910 910

920 920

930 930

940 940

950 950

960 960

970 970

980 980

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

954.33PGL 

4.00% 1.60% 4.00%

3:1 3:1

6:1 2:1

4.76% 3.42% 3.26%

6:1 6:1
943.1

937.7

949.44XGL 

STA. 117+00.00

100 50 0 50 100 150

910 910

920 920

930 930

940 940

950 950

960 960

970 970

980 980

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

E
X

 L
A

-R
/W

M
O

D
E

L
: 

B
L

P
_
R

0
7
0
I 

- 
1
1
7
+

0
0
.0

0
 [

S
h
e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4
x
2
2
 (

in
.)

  
  
D

A
T

E
: 

6
/1

9
/2

0
2
3
  
T

IM
E

: 
1
1
:3

7
:1

9
 P

M
  
U

S
E

R
: 

a
o
ld

a
k
e
r

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 
1
1
7
+

0
0
.0

0
 T

O
 S

T
A

. 
1
1
7
+

5
0
.0

0

BER

KAM

96808

P.568

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 R

A
M

P
 I

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER

Seeding Cut Fill

Sheet Totals

953.98PGL 

4.00% 1.60% 4.00%

3:1 3:1

6:1 2:1

5.62% 3.71% 3.51%

6:1 6:1
943.3

938.5

949.27XGL 

STA. 117+50.00

100 50 0 50 100 150

910 910

920 920

930 930

940 940

950 950

960 960

970 970

980 980

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

953.63PGL 943.86PGL 

4.00% 1.60% 4.00%

3:1 3:1

6:1
2:1

5.47% 3.94% 3.46% 4.04%

6:1 6.1:1943.6

939.6

949.89XGL 

STA. 118+00.00

100 50 0 50 100 150

910 910

920 920

930 930

940 940

950 950

960 960

970 970

980 980

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

E
X

 L
A

-R
/W

M
O

D
E

L
: 

B
L

P
_
R

0
7
0
I 

- 
1
1
8
+

0
0
.0

0
 [

S
h
e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4
x
2
2
 (

in
.)

  
  
D

A
T

E
: 

6
/1

9
/2

0
2
3
  
T

IM
E

: 
1
1
:3

7
:2

3
 P

M
  
U

S
E

R
: 

a
o
ld

a
k
e
r

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 
1
1
8
+

0
0
.0

0
 T

O
 S

T
A

. 
1
1
8
+

5
0
.0

0

BER

KAM

96808

P.569

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 R

A
M

P
 I

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER

Seeding Cut Fill

Sheet Totals

953.28PGL 944.90PGL 

4.00% 1.60% 4.00%

3:1
3:1

6:1
2.4:1

5.93% 4.11% 3.57% 4.02%

6:1 6.1:1943.8

940.5

950.68XGL 

STA. 118+50.00

100 50 0 50 100 150

920 920

930 930

940 940

950 950

960 960

970 970

980 980

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

L
A

-R
/W

L
A

-R
/W

952.94PGL 945.91PGL 

4.00% 1.60% 4.00%

3:1
3:1

6:1
3:1

5.60% 4.18% 3.61% 4.01%

6:1 6.1:1944.1

941.6

951.27XGL 

STA. 119+00.00

100 50 0 50 100 150

920 920

930 930

940 940

950 950

960 960

970 970

980 980

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

E
X

 L
A

-R
/W

M
O

D
E

L
: 

B
L

P
_
R

0
7
0
I 

- 
1
1
9
+

0
0
.0

0
 [

S
h
e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4
x
2
2
 (

in
.)

  
  
D

A
T

E
: 

6
/1

9
/2

0
2
3
  
T

IM
E

: 
1
1
:3

7
:2

7
 P

M
  
U

S
E

R
: 

a
o
ld

a
k
e
r

L
A

-R
/W

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 
1
1
9
+

0
0
.0

0
 T

O
 S

T
A

. 
1
1
9
+

5
0
.0

0

BER

KAM

96808

P.570

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 R

A
M

P
 I

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER

Seeding Cut Fill

Sheet Totals

952.59PGL 946.90PGL 

4.00% 1.60% 4.00%

3:1

3:1

6:1

5.91% 4.06% 3.34% 3.98% 2.99%

6:1 6.1:1

944.3
942.6

951.88XGL 

STA. 119+50.00

100 50 0 50 100 150

920 920

930 930

940 940

950 950

960 960

970 970

980 980

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

L
A

-R
/W

952.24PGL 947.92PGL 

4.00% 1.60% 4.00%

3:1

3:1

6:1
8:1

5.81% 4.00% 3.43% 3.97% 3.00%

6:1 6.1:1

944.5
943.6

952.35XGL 
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951.89PGL 948.92PGL 

4.00% 1.60% 4.00%

3:1

3:1

6:1
8:1

6.46% 3.81% 3.47% 3.94% 3.02%
6:1

6:1 6.1:1

944.8 944.6

951.90XGL 

STA. 120+50.00
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Cut Area (SF):

Fill Area (SF):
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951.28PGL 950.89PGL 

4.00% 1.60% 4.00%

3:1
3:1

6:1 5.87% 3.94% 3.61% 3.91% 3.04%
6:1

6.1:1

945.3
946.2

949.89XGL 947.38XGL 

STA. 121+50.00
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930 930
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970 970

980 980

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0
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Fill Area (SF):
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951.25PGL 952.81PGL 

4.00% 3.46% 3.54%

4:1
3:1

6:1
5.83% 4.04% 3.62% 3.88% 3.05%

5.9:1 6.1:1
6:1

946.5
948.4 948.8

949.26XGL 949.35XGL 

STA. 122+50.00
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930 930
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970 970

980 980

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):
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4.50% 4.50% 2.50%
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6.04% 4.04% 3.68% 3.91% 3.03%

5.9:1 6.1:1
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951.88PGL 954.66PGL 

4.50% 4.50% 2.50%

4:1
3:1

6:1

5.33% 4.05% 3.61% 3.93% 3.02%

5.9:1 6.1:1
6:1

6.1:1

947.1

950.9 950.7

949.65XGL 951.31XGL 

STA. 123+50.00
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930 930
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980 980

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):
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Fill Area (SF):
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5.9:1 6.1:1
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6.1:1
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STA. 124+00.00
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953.19PGL 956.34PGL 955.20PGL 

4.50% 4.50% 2.50%

3:1

3:1
6:1

5.19% 3.99% 3.41% 3.98% 2.98%

6.1:1
6:1

6.1:1
3.99%

948.4

953.3
952.4

952.07XGL 953.32XGL 

STA. 124+50.00
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Cut Area (SF):

Fill Area (SF):
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):
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954.09PGL 957.16PGL 956.05PGL 

4.50% 4.50% 2.50%
3:1

3:1
6:1

6.06% 4.03% 3.37% 3.99% 2.98%
6:1

6.1:1
4.00% 4.00%

949.1

954.6
953.2

951.62XGL 954.68XGL 
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Cut Area (SF):

Fill Area (SF):
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955.70PGL 

4.00% 1.60% 4.00%

3:1

6:1
2:1

4.95% 1.77% 1.45%

6:1 6:1

935.1

949.05XGL 
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954.70PGL 

4.00% 1.60% 4.00%

3:1
3:1

6:1 2:1

5.20% 3.02% 2.61%

6:1 6:1
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954.00PGL 

4.00% 1.60% 4.00%

3:1 3:1

6:1 2:1

5.62% 3.71% 3.51%

6:1 6:1
943.4

938.5
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0 0
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943.37PGL 

5.70% 5.70% 1.30%

6:1

3:1

6:1
6:1

3:1

6:1

934.3934.2

935.37XGL 

STA. 111+50.00

100 50 0 50 100 150

910 910

920 920

930 930

940 940

950 950

960 960

970 970

Cut Area (SF):
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942.77PGL 

5.70% 5.70% 1.30%

6:1
3:1

6:1
6:1

3:1
6:1

935.1935.0

936.07XGL 

STA. 112+50.00

100 50 0 50 100 150
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920 920
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940 940
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Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):
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STA. 113+00.00
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942.16PGL 

4.48% 4.48% 2.52%

6:1 3:1
6:1 6:1

3:1 6:1

936.9936.7

937.72XGL 

STA. 113+50.00
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930 930

940 940

950 950

960 960

970 970

Cut Area (SF):
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941.26PGL 

4.00% 1.08% 4.00%
6:1 6:1 6:1 6:1

939.0939.4

940.68XGL 

STA. 115+00.00

100 50 0 50 100 150
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920 920

930 930

940 940
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Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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941.30PGL 

1.60% 5.40% 5.40%
6:1

6:1 6:1 3:1

939.6
940.8

942.79XGL 

STA. 116+50.00
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943.19PGL 

1.60% 5.40% 5.40%
6:1

6:1 6:1
3:16.7:1 6.1:14.16% 3.69% 4.65% 1.92%

942.4
941.5

942.7

946.01XGL 
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946.44PGL 946.84PGL 

1.60% 5.40% 5.40% 6:1

3:1
6.3:1 5.7:1

6:1
5.59% 4.65% 4.15% 3.76% 2.35%

943.4

945.8 945.1

943.56XGL 949.13XGL 

STA. 119+50.00
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948.40PGL 949.25PGL 949.39PGL 

1.72% 5.28% 5.28% 6:1
3:12.53% 3.1
:1

6.2:1 6:1
5.74% 4.47% 4.45% 3.86% 2.53% 5.26% 5.26%
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0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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8.3:1
8.3:1

3.4:1

3.29%

3:1

8.7:1 8.6:1

STA. 111+00.00
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920 920

930 930

940 940

950 950

960 960

970 970

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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943.17PGL 

5.70% 5.70% 1.30%

6:1

3:1

6:1
6:1

3:1

6:1

934.3934.2

935.37XGL 

STA. 111+50.00

100 50 0 50 100 150

910 910

920 920

930 930

940 940

950 950

960 960

970 970

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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5.70% 5.70% 1.30%

6:1
3:1

6:1
6:1

3:1

6:1

934.8934.7

936.08XGL 

STA. 112+00.00

100 50 0 50 100 150

910 910

920 920

930 930

940 940

950 950

960 960

970 970

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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942.76PGL 

5.70% 5.70% 1.30%

6:1
3:1

6:1
6:1

3:1
6:1

935.1935.0

936.07XGL 

STA. 112+50.00

100 50 0 50 100 150

910 910

920 920

930 930

940 940

950 950

960 960

970 970

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

L
A
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/W

908.25PGL 907.81PGL 907.73PGL 

1.60% 2.00% 1.49% 1.49% 3.88%
6:1

3:1

4.00%
6:1 6:1

3.63% 1.06% 1.63% 2.47% 4.00%

904.6 905.1

905.31XGL 907.31XGL 

STA. 100+00.00

100 50 0 50 100 150

880 880

890 890

900 900

910 910

920 920

930 930

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):
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909.19PGL 908.75PGL 908.75PGL 

1.60% 2.00% 1.48% 1.48% 3.87%
6:1

3:1

4.00%
6:1 6:1

3.79% 1.65% 1.41% 2.93% 4.00%

905.6 906.0

906.24XGL 908.26XGL 

STA. 100+50.00

100 50 0 50 100 150

880 880

890 890

900 900

910 910

920 920

930 930

940 940

950 950

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
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/W

L
A

-R
/W

910.19PGL 909.70PGL 909.79PGL 

1.60% 2.00% 1.47% 1.47% 3.86%
6:1

3:1

4.00%
6:1 6:1

4.10% 1.64% 1.50% 3.08% 4.00%

906.6 906.9

907.17XGL 909.29XGL 

STA. 101+00.00

100 50 0 50 100 150

880 880

890 890

900 900

910 910

920 920

930 930

940 940

950 950

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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911.14PGL 910.64PGL 910.76PGL 

1.60% 2.00% 1.46% 1.46% 3.85%
6:1

3:1

4.00%
6:1 6:1

3.81% 1.76% 1.46% 3.17% 4.00%

907.6 907.8

908.15XGL 910.28XGL 

STA. 101+50.00

100 50 0 50 100 150

880 880

890 890

900 900

910 910

920 920

930 930

940 940

950 950

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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L
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912.15PGL 911.59PGL 911.74PGL 

1.60% 2.00% 1.45% 1.45% 3.84%
6:1

3:1

4.00%
6:1 6:1

4.08% 2.00% 1.46% 2.98% 4.00%

908.5 908.6

909.09XGL 911.26XGL 

STA. 102+00.00

100 50 0 50 100 150

880 880

890 890

900 900

910 910

920 920

930 930

940 940

950 950

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):
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913.17PGL 912.53PGL 911.63PGL 912.78PGL 

2.13% 2.13% 3.77% 6.1:1

3:1

1.60% 4.00% 6:1
4.00%

6:1 6:1
4.04% 2.09% 1.59% 2.90% 4.00%

909.6 909.7

910.11XGL 912.39XGL 912.14XGL 

STA. 102+50.00

100 50 0 50 100 150

880 880

890 890

900 900

910 910

920 920

930 930

940 940

950 950

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):
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Seed Width (FT): Seed Area (SY):
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913.28PGL 912.63PGL 911.75PGL 912.89PGL 

2.15% 2.16% 3.77% 6.1:1

3:1

1.60% 4.00% 6:1
4.00%

6:1 6:16:1 6:1
4.07% 2.05% 1.61% 2.91% 4.00%

909.7909.7 909.8

910.22XGL 912.47XGL 912.33XGL 

STA. 102+55.20

100 50 0 50 100 150

880 880

890 890

900 900

910 910

920 920

930 930

940 940

950 950

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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4.00%

STA. 45+90.50

100 50 0 50 100 150

800 800
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850 850

860 860

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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835.93PGL 

4.00%

STA. 46+00.00

100 50 0 50 100 150

800 800

810 810

820 820

830 830

840 840

850 850

860 860

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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836.25PGL 835.22PGL 836.12PGL 

4.00% 1.60% 1.60% 2.00% 2.00% 4.00% 10:1

2:1

4.00% 10:1
5.9:1 5.9:1

4.00% 0.03% 0.60% 1.04% 4.00%

832.9

834.57XGL 833.99XGL 

STA. 46+50.00

100 50 0 50 100 150

800 800

810 810

820 820

830 830

840 840

850 850

860 860

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):
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836.66PGL 835.54PGL 836.47PGL 

4.00% 1.60% 1.60% 2.00% 2.00% 4.00% 10:1

2:1

4.00% 10:1 5.8:1 5.8:1
4.00% 0.16% 0.91% 1.28% 4.00%

833.4

835.92XGL 834.96XGL 

STA. 47+00.00

100 50 0 50 100 150

800 800

810 810

820 820

830 830

840 840

850 850

860 860

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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837.19PGL 836.02PGL 836.99PGL 

4.00% 1.60% 1.60% 2.00% 2.00% 4.00% 10:1

2:1

4.00%
10:1 5.4:1 5.8:1

4.00% 0.08% 0.68% 4.00%

834.1

836.47XGL 835.53XGL 

STA. 47+50.00

100 50 0 50 100 150
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810 810
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830 830
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Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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Sheet Totals

837.79PGL 836.67PGL 837.66PGL 

4.00% 1.60% 1.60% 2.00% 2.00% 4.00% 10:1

2:1

4.00% 10:1 5.6:1 5.8:1
4.00% 0.78% 0.52% 1.02% 4.00%

834.7

835.01XGL 836.50XGL 

STA. 48+00.00

100 50 0 50 100 150

800 800

810 810

820 820

830 830

840 840

850 850

860 860

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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838.65PGL 837.48PGL 838.53PGL 

4.00% 1.60% 1.60% 2.00% 2.00% 4.00% 10:1
2:1

4.00% 10:1
5.9:1 5.9:1

4.00% 0.99% 0.75% 0.94% 4.00%

835.3

836.20XGL 837.50XGL 

STA. 48+50.00

100 50 0 50 100 150

800 800

810 810

820 820

830 830

840 840

850 850

860 860

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):
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Seeding Cut Fill

Sheet Totals

839.54PGL 838.45PGL 839.48PGL 

4.00% 1.60% 1.60% 2.00% 2.00% 4.00% 10:1
2:1

4.00%
6:1 6:1

4.00% 1.54% 1.42% 0.65% 4.00%

836.1

837.15XGL 838.46XGL 

STA. 49+00.00

100 50 0 50 100 150

810 810

820 820

830 830

840 840

850 850

860 860

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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840.56PGL 839.50PGL 840.38PGL 

4.00% 1.60% 1.60% 2.00% 2.00% 4.00% 10:1

2:1

4.00%
6:1 6:1

4.00% 1.30% 1.64% 0.37% 4.00%

837.1

837.79XGL 839.54XGL 

STA. 49+50.00

100 50 0 50 100 150

790 790

800 800

810 810

820 820

830 830

840 840

850 850

860 860

870 870

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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Seeding Cut Fill

Sheet Totals

841.62PGL 840.55PGL 841.35PGL 

4.00% 1.60% 1.60% 1.99% 1.99% 3.99% 10:1

2:1

4.00%
6:1 6:1

4.00% 1.09% 2.00% 1.38% 4.00%

838.1

839.17XGL 840.38XGL 

STA. 50+00.00

100 50 0 50 100 150

790 790

800 800

810 810

820 820

830 830

840 840

850 850

860 860

870 870

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
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842.55PGL 841.60PGL 842.43PGL 

4.00% 1.60% 1.60% 1.98% 1.98% 3.98% 10:1

2:1

4.00%
6:1 6:1

4.00% 1.51% 1.60% 1.12% 4.00%

839.1

840.32XGL 841.37XGL 

STA. 50+50.00

100 50 0 50 100 150

800 800

810 810

820 820

830 830

840 840

850 850

860 860

870 870

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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Sheet Totals

843.53PGL 842.65PGL 843.50PGL 

4.00% 1.60% 1.60% 1.97% 1.97% 3.97% 10:1

2:1

4.00%
6:1 6:1

4.00% 1.41% 1.56% 1.03% 4.00%

840.1

841.25XGL 842.44XGL 

STA. 51+00.00

100 50 0 50 100 150

800 800

810 810

820 820

830 830

840 840

850 850

860 860

870 870

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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-R
/W

844.54PGL 843.71PGL 844.49PGL 

4.00% 1.60% 1.60% 1.95% 1.95% 3.95% 10:1

2:1

4.00%
6:1 6:1

4.00% 1.32% 1.32% 0.91% 4.00%

841.1

841.71XGL 843.55XGL 

STA. 51+50.00

100 50 0 50 100 150

800 800

810 810

820 820

830 830

840 840

850 850

860 860

870 870

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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Seeding Cut Fill

Sheet Totals

845.54PGL 844.76PGL 845.51PGL 

4.00% 1.60% 1.60% 2.00% 1.94% 1.94% 3.94% 10:1

2:1

4.00%
6:1 6:1

4.00% 1.54% 0.90% 1.03% 4.00%

842.1

842.73XGL 844.74XGL 

STA. 52+00.00

100 50 0 50 100 150

800 800

810 810

820 820

830 830

840 840

850 850

860 860

870 870

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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846.55PGL 845.81PGL 846.53PGL 

4.00% 1.60% 1.60% 2.00% 1.93% 1.93% 3.92% 10:1

2:1

4.00%
6:1 6:1

4.00% 1.31% 0.38% 1.32% 4.00%

843.1

825.8

843.82XGL 845.94XGL 

STA. 52+50.00

100 50 0 50 100 150

800 800

810 810

820 820

830 830

840 840

850 850

860 860

870 870

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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Seeding Cut Fill

Sheet Totals

847.51PGL 846.86PGL 847.56PGL 

4.00% 1.60% 1.60% 2.00% 1.91% 1.91% 3.91% 10:1

2:1

2:1

4.00%
6:1 6:1

4.00% 1.31% 0.30% 1.47% 4.00%

844.1

826.6

844.88XGL 846.90XGL 

STA. 53+00.00

100 50 0 50 100 150

800 800

810 810

820 820

830 830

840 840

850 850

860 860

870 870

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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848.51PGL 847.91PGL 848.51PGL 

4.00% 1.60% 1.60% 2.00% 1.90% 1.90% 3.90% 10:1

2:1

2:1 2:1

4.00%
6:1 6:1

4.00% 0.93% 0.63% 0.81% 4.00%

845.1

827.3

846.32XGL 848.00XGL 

STA. 53+50.00

100 50 0 50 100 150

800 800

810 810

820 820

830 830

840 840

850 850

860 860

870 870

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):

E
X

 L
A

-R
/W

M
O

D
E

L
: 

B
L

P
_
R

0
7
0
K

 -
 5

3
+

5
0
.0

0
 [

S
h
e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4
x
2
2
 (

in
.)

  
  
D

A
T

E
: 

6
/1

9
/2

0
2
3
  
T

IM
E

: 
1
1
:4

0
:2

1
 P

M
  
U

S
E

R
: 

a
o
ld

a
k
e
r

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 
5

3
+

5
0

.0
0

 T
O

 S
T

A
. 
5
4
+

0
0
.0

0

BER

KAM

96808

P.598

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 R

A
M

P
 K

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER

Seeding Cut Fill

Sheet Totals

849.53PGL 848.97PGL 849.56PGL 

4.00% 1.60% 1.60% 2.00% 1.89% 1.89% 3.88% 10:1

2:1

2:1 2:1

4.00%
6:1 6:1

4.00% 0.97% 0.46% 0.92% 4.00%

846.1

828.1

847.00XGL 849.03XGL 

STA. 54+00.00

100 50 0 50 100 150

800 800

810 810

820 820

830 830

840 840

850 850

860 860

870 870

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
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/W

850.47PGL 850.02PGL 850.56PGL 

4.00% 1.60% 1.60% 2.00% 1.87% 1.87% 3.87% 10:1

2:1

2:1 2:1

4.00%
6:1 6:1

4.00% 1.08% 0.39% 1.03% 4.00%

847.1

828.9

848.14XGL 850.11XGL 

STA. 54+50.00

100 50 0 50 100 150

800 800

810 810

820 820

830 830

840 840

850 850

860 860

870 870

880 880

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):

E
X

 L
A

-R
/W

M
O

D
E

L
: 

B
L

P
_
R

0
7
0
K

 -
 5

4
+

5
0
.0

0
 [

S
h
e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4
x
2
2
 (

in
.)

  
  
D

A
T

E
: 

6
/1

9
/2

0
2
3
  
T

IM
E

: 
1
1
:4

0
:2

4
 P

M
  
U

S
E

R
: 

a
o
ld

a
k
e
r

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 
5

4
+

5
0

.0
0

 T
O

 S
T

A
. 
5
5
+

0
0
.0

0

BER

KAM

96808

P.599

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 R

A
M

P
 K

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER
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Sheet Totals

851.46PGL 851.07PGL 851.56PGL 

4.00% 1.60% 1.60% 2.00% 1.86% 1.86% 3.85% 10:1

2:1

2:1 2:1

4.00%
6:1 6:1

4.00% 1.02% 0.68% 1.21% 4.00%

848.1

829.7

849.23XGL 851.09XGL 

STA. 55+00.00

100 50 0 50 100 150

800 800

810 810

820 820

830 830

840 840

850 850

860 860

870 870

880 880

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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X
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/W

852.48PGL 852.12PGL 852.54PGL 

4.00% 1.60% 1.60% 2.00% 1.85% 1.85% 3.84% 10:1

2:1

2:1 2:1

4.00%
6:1 6:1

4.00% 1.02% 0.92% 2.33% 4.00%

849.1

830.4

850.28XGL 851.46XGL 

STA. 55+50.00

100 50 0 50 100 150

800 800

810 810

820 820

830 830

840 840

850 850

860 860

870 870

880 880

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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Sheet Totals

853.37PGL 853.17PGL 851.75PGL 853.34PGL 

1.89% 3.78% 10.3:1

2:1

2:1 2:1

4.00% 1.60% 1.60% 4.00% 6:16:1
3.97%

6:1 6:1
4.03% 1.20% 1.01% 1.72% 3.97%

850.0
851.3

831.1

851.04XGL 852.16XGL 835.63XGL 

STA. 56+00.00

100 50 0 50 100 150

800 800

810 810

820 820

830 830

840 840

850 850

860 860

870 870

880 880

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

854.39PGL 854.22PGL 852.75PGL 854.31PGL 

1.89% 3.78% 10.3:1

2:1

2:1 2:1

4.00% 1.60% 1.60% 4.00%
6:1 6:1

3.97%
6:1 6:1

4.03% 1.20% 1.07% 1.44% 3.96%

851.0
852.0

831.8

851.97XGL 852.95XGL 837.28XGL 

STA. 56+50.00

100 50 0 50 100 150

800 800

810 810

820 820

830 830

840 840

850 850

860 860

870 870

880 880

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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REVIEWER

Seeding Cut Fill

Sheet Totals

855.37PGL 855.28PGL 853.59PGL 855.26PGL 

1.93% 3.81% 10.2:1

2:1

2:1 2:1

4.00% 1.60% 1.60% 4.00%
6:1 6:1

3.97%
6:1 6:1

4.03% 1.37% 0.79% 0.98% 3.96%

851.9
852.8

832.5

852.98XGL 853.82XGL 839.86XGL 

STA. 57+00.00

100 50 0 50 100 150

800 800

810 810

820 820

830 830

840 840

850 850

860 860

870 870

880 880

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

856.35PGL 856.33PGL 854.17PGL 856.56PGL 

1.98% 3.86% 10.2:1

2:1

2:1 2:1

4.00% 1.60% 1.60% 4.00%
6:1 6:1

3.97%
6:1 6:1

4.03% 1.36% 0.09% 1.00% 3.96%

853.1
853.9

833.2

853.96XGL 854.99XGL 843.73XGL 

STA. 57+50.00

100 50 0 50 100 150

810 810

820 820

830 830

840 840

850 850

860 860

870 870

880 880

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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REVIEWER

Seeding Cut Fill

Sheet Totals

857.34PGL 857.38PGL 854.47PGL 857.58PGL 

2.04% 3.92% 10.1:1

2:1

2:1

4.00% 1.60% 1.60% 4.00%
6:1

6:1

3.96%
6:1 6:1

4.03% 1.25% 0.21% 1.02% 3.97%

854.1 854.1

833.8

854.90XGL 855.88XGL 846.33XGL 

STA. 58+00.00

100 50 0 50 100 150

810 810

820 820

830 830

840 840

850 850

860 860

870 870

880 880

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X
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A

-R
/W

858.35PGL 858.43PGL 854.50PGL 858.65PGL 

2.10% 3.98% 10.1:1

2:1

2:1 2:1

4.00% 1.60% 1.60% 4.00%
6:1

6:1

3.96%
6:1 6:1

4.03% 1.08% 0.04% 1.58% 3.97%

855.1
854.1

834.5

855.98XGL 857.05XGL 848.01XGL 

STA. 58+50.00

100 50 0 50 100 150

810 810

820 820

830 830

840 840

850 850

860 860

870 870

880 880

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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REVIEWER

Seeding Cut Fill

Sheet Totals

859.34PGL 859.48PGL 854.25PGL 859.75PGL 

2.90% 3.03% 4.07% 10.1:1

2:1

2.1:1 2:1

1.60% 1.60% 4.00%

6:1
6:1

3.96%
6:1 6:1

4.03% 1.13% 0.17% 1.49% 3.96%

856.1
854.4

836.2

857.05XGL 858.14XGL 849.42XGL 

STA. 59+00.00

100 50 0 50 100 150

810 810

820 820

830 830

840 840

850 850

860 860

870 870

880 880

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



860.34PGL 860.54PGL 853.74PGL 860.94PGL 

3.73% 3.90% 4.23% 10:1

2.1:1

1.60% 1.60% 4.00%

6:1

6:1

4.00%
6:1 6:1

4.00% 1.09% 0.33% 1.47% 4.00%

857.2

854.1

858.26XGL 859.21XGL 849.39XGL 

STA. 59+50.00

100 50 0 50 100 150

810 810

820 820

830 830

840 840

850 850

860 860

870 870

880 880

890 890

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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Seeding Cut Fill

Sheet Totals

861.40PGL 861.59PGL 852.91PGL 862.10PGL 

4.62%
4.93% 5.11% 10:1

1.60% 1.60% 4.00%

6:1

6:1

4.00%
6:1 6:1

4.00% 0.62% 0.04% 1.05% 4.00%

858.3

853.3

859.60XGL 860.37XGL 848.55XGL 

STA. 60+00.00

100 50 0 50 100 150

820 820

830 830

840 840

850 850

860 860

870 870

880 880

890 890

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



862.46PGL 862.64PGL 851.72PGL 863.26PGL 

5.50%7.8:1 7:1

1.60% 1.60% 4.00% 6:1

4.00%
6:1

6:1
10:1

4.00% 0.32% 0.04% 1.19% 4.00%

859.8

851.8

861.50XGL 861.45XGL 845.83XGL 

STA. 60+50.00

100 50 0 50 100 150

820 820

830 830

840 840

850 850

860 860

870 870

880 880

890 890

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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Sheet Totals

863.48PGL 863.69PGL 864.40PGL 

7.5:1 8.3:1

1.60% 1.60% 4.00%
6:1

4.00%
6:1 10:1

4.00% 0.45% 0.02% 1.25% 4.00%

861.1

849.8

862.96XGL 862.63XGL 

STA. 61+00.00

100 50 0 50 100 150

820 820

830 830

840 840

850 850

860 860

870 870

880 880

890 890

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



864.51PGL 864.74PGL 865.51PGL 

5.7:1

4.7:1

1.60% 1.60% 4.00%
6:1

4.00%
6:1

6:1
10:1

4.00% 0.56% 0.16% 1.26% 4.00%

862.1

846.2

864.03XGL 863.76XGL 

STA. 61+50.00

100 50 0 50 100 150

820 820

830 830

840 840

850 850

860 860

870 870

880 880

890 890

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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865.60PGL 865.79PGL 866.57PGL 

1.60% 1.60% 4.00%
6:1

4.00%
6:1

6:1
10:1 4.00% 0.51% 0.54% 1.34% 4.00%

862.9

865.08XGL 864.97XGL 

STA. 62+00.00

100 50 0 50 100 150

820 820

830 830

840 840

850 850

860 860

870 870

880 880

890 890

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



866.95PGL 866.91PGL 

2.00% 2.00% 4.35%
6.3:1

9.40% 3.53% 0.24% 1.25% 1.70% 4.31%

866.24XGL 

STA. 62+52.84

100 50 0 50 100 150

820 820

830 830

840 840

850 850

860 860

870 870

880 880

890 890

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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870.98PGL 870.73PGL 

1.91% 2.31% 1.85% 4.22%
3.48% 0.86% 1.57% 1.49% 0.05%

868.16XGL 870.32XGL 

STA. 64+55.86

100 50 0 50 100 150

830 830

840 840

850 850

860 860

870 870

880 880

890 890

900 900

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



871.66PGL 871.47PGL 872.55PGL 

1.60% 2.00% 1.52% 3.91%
6:1

3:1 6:1

4.00% 10:1
5.9:1 5.9:1

4.00% 0.86% 0.86% 0.05% 4.00%

868.8

864.1

869.00XGL 871.31XGL 

STA. 65+00.00

100 50 0 50 100 150

840 840

850 850

860 860

870 870

880 880

890 890

900 900

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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Sheet Totals

872.58PGL 872.31PGL 873.49PGL 

1.60% 2.00% 1.50% 3.89%
6:1

3:1 4:1

4.00% 10:1
5.9:1 5.9:1

4.00% 0.50% 0.47% 0.37% 4.00%

869.9

865.5

870.32XGL 872.21XGL 

STA. 65+50.00

100 50 0 50 100 150

840 840

850 850

860 860

870 870

880 880

890 890

900 900

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



873.55PGL 873.15PGL 874.41PGL 

1.60% 2.00% 1.48% 3.87%
6:1

3:1 4:1

4.00% 10:1
5.7:1 5.7:1

4.00% 0.35% 0.84% 0.77% 4.00%

871.0

867.1

871.86XGL 873.07XGL 

STA. 66+00.00

100 50 0 50 100 150

840 840

850 850

860 860

870 870

880 880

890 890

900 900

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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Seeding Cut Fill

Sheet Totals

874.44PGL 873.99PGL 875.30PGL 

1.60% 2.00% 1.46% 3.85%
6:1

3:1
4:1

4.00%
10:1

5.7:1 5.7:1
4.00% 0.26% 0.52% 1.05% 4.00%

871.9

868.2

873.67XGL 874.03XGL 

STA. 66+50.00

100 50 0 50 100 150

840 840

850 850

860 860

870 870

880 880

890 890

900 900

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



875.49PGL 874.83PGL 873.65PGL 876.15PGL 

3.31% 3.67% 3.80%
6.1:1

3:1
2.9
:1

1.60% 4.00%
4.00% 10:1

5.9:1 5.9:1
4.00% 0.76% 1.25% 0.98% 4.00%

872.6
873.7

869.1

874.23XGL 874.94XGL 872.43XGL 

STA. 67+00.00

100 50 0 50 100 150

840 840

850 850

860 860

870 870

880 880

890 890

900 900

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

876.47PGL 875.67PGL 874.37PGL 876.98PGL 

2.80% 4.12% 4.15%
6.2:1

3:1 3.9:
1

1.60% 4.00% 6:1

4.00%
6:1 6:1

4.00% 1.40% 1.71% 1.83% 4.08%

873.3
874.2

870.6

873.60XGL 875.40XGL 872.54XGL 

STA. 67+50.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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Seeding Cut Fill

Sheet Totals

877.28PGL 876.51PGL 875.07PGL 877.77PGL 

2.33% 4.48% 4.53%6.1:1 6.4:1 3.2:1 6.2:1

1.60% 4.00% 6:1

4.00%
6:1 6:1

4.00% 1.02% 1.54% 2.27% 4.25%

874.1 874.4

871.9

874.4

874.65XGL 875.88XGL 872.48XGL 

STA. 68+00.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



878.08PGL 877.35PGL 875.60PGL 878.53PGL 

1.70% 4.72% 4.80%6.6:1 6.3:1
7.71%

6.9:1 3.5:1 3.5:
1

1.60% 4.00% 6:1

4.00%
6:1 6:1

4.00% 0.73% 1.62% 1.98% 4.64%

874.9 875.3

872.4

875.0

875.36XGL 876.47XGL 872.87XGL 

STA. 68+50.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

878.88PGL 878.17PGL 875.90PGL 879.26PGL 

0.99% 4.52% 4.48%4.41%
7.3:1 7.2:1

6.62%

8.3:1
4.2:10.05% 4.4:1

1.60% 4.00%
6:1

4.00%
6:1 6:1

4.00% 0.71% 1.59% 2.19% 4.87%

875.7

872.6

875.4

875.95XGL 877.20XGL 873.03XGL 

STA. 69+00.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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Sheet Totals

879.67PGL 878.96PGL 879.96PGL 

0.43%8.9:1 9.5:1 4.80%

1.60% 4.00% 6:1 6:1

4.00%
6:1 6:1

4.00% 0.63% 1.46% 2.33% 4.78%

876.4 876.9
875.5

876.58XGL 878.14XGL 

STA. 69+50.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



880.40PGL 879.71PGL 880.63PGL 

1.60% 4.00% 6:1 6:1
4.00%

6:1 6:1
4.00% 0.63% 1.59% 2.49% 4.24%

877.1 877.6

877.30XGL 879.01XGL 

STA. 70+00.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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Seeding Cut Fill

Sheet Totals

881.02PGL 880.43PGL 881.26PGL 

1.60% 4.00% 6:1

6:14.00%
6:1 6:1

4.00% 0.06% 1.67% 2.30% 4.21%

877.7 878.3

878.14XGL 879.73XGL 

STA. 70+50.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



881.61PGL 881.11PGL 881.87PGL 

1.60% 4.00% 6:1

6:14.00%
6:1 6:1

4.00% 0.58% 1.51% 1.85% 3.63%

878.3 879.0

878.66XGL 880.36XGL 

STA. 71+00.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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Sheet Totals

882.20PGL 881.75PGL 882.44PGL 

1.60% 4.00% 6:1

6:14.00%
6:1 6:1

4.00% 0.55% 1.51% 1.73% 3.04%

878.9 879.7

879.24XGL 881.03XGL 

STA. 71+50.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



882.78PGL 882.36PGL 882.98PGL 

1.60% 4.00% 6:1
6:14.00%

6:1 6:1
4.00% 0.07% 1.13% 1.44% 2.60%

879.5
880.3

879.57XGL 881.61XGL 

STA. 72+00.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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REVIEWER

Seeding Cut Fill

Sheet Totals

883.28PGL 882.94PGL 883.49PGL 

0.09%6.9:1 7.7:15.87%
1.60% 4.00% 6:1

6:14.00%
6:1 6:1

4.00% 0.26% 0.89% 1.27% 2.58%

880.0
880.9 880.3

879.92XGL 882.12XGL 

STA. 72+50.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



883.70PGL 883.48PGL 881.14PGL 884.00PGL 

0.29% 5.79% 5.75%
6.6:1 7.2:16

.35%

6.7:1

1.60% 4.00% 6:1
6:14.00%

6:1 6:1
4.00% 0.09% 0.71% 1.55% 2.81%

880.5
881.4

879.2
881.0

880.61XGL 882.60XGL 879.99XGL 

STA. 73+00.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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Seeding Cut Fill

Sheet Totals

884.13PGL 883.98PGL 881.79PGL 884.44PGL 

0.46% 5.86% 5.85%
6.5:1 6.8:16

.78%
6.5:1 7:1

1.60% 4.00% 6:1
6:1

4.00%
6:1 6:1

4.00% 0.10% 0.49% 1.14% 2.76%

880.9
881.9

879.9
881.5

881.31XGL 883.05XGL 880.59XGL 

STA. 73+50.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



884.57PGL 884.45PGL 882.35PGL 884.84PGL 

0.57% 5.94% 5.94%
6.3:1 6.6:1

6.3:1
4.4:1

1.60% 4.00% 6:1 6:1
4.00%

6:1 6:1
4.00% 0.46% 0.83% 1.28% 2.41%

881.3
882.4

880.5
882.1

881.56XGL 883.63XGL 880.97XGL 

STA. 74+00.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

E
X

 L
A

-R
/W

885.04PGL 884.88PGL 882.90PGL 885.21PGL 

0.66% 6.02% 6.03%
6.1:1 6.4:1 6.2:1

4.3:1
1.60% 4.00% 6:1

4.00%
6:1 6:1

4.00% 0.72% 1.04% 1.77% 2.21%

881.7
882.8

881.1
882.6

882.09XGL 884.12XGL 881.13XGL 

STA. 74+50.00

100 50 0 50 100 150

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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REVIEWER

Seeding Cut Fill

Sheet Totals

885.40PGL 885.28PGL 883.43PGL 885.54PGL 

0.75% 6.07% 6.08% 6.1:1

4.2:
11.60% 4.00% 6:1 6:18.16

%
4.00%

6:1 6:1
4.00% 0.87% 0.93% 1.87% 2.31%

882.1
883.2883.1

881.6

882.55XGL 884.65XGL 881.38XGL 

STA. 75+00.00

100 50 0 50 100 150

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

T
M

P

885.72PGL 885.65PGL 883.95PGL 885.85PGL 

6.08% 6:1
4.1:

11.60% 2.00%4.00%
6:1 6:1

4.00% 1.51% 1.24% 1.74% 3.04%

882.4 882.1

882.78XGL 885.15XGL 881.48XGL 

STA. 75+50.00

100 50 0 50 100 150

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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T
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P

886.10PGL 885.97PGL 886.12PGL 

1.60% 2.00% 1.67% 4.06% 6:1

6:14.00%
6:1 6:1

4.00% 1.25% 1.18% 1.67% 3.21%

882.7 883.3

883.08XGL 885.31XGL 

STA. 76+00.00

100 50 0 50 100 150

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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Seeding Cut Fill

Sheet Totals

886.39PGL 886.26PGL 886.36PGL 

1.60% 2.00% 1.64% 4.03% 6:1
6:14.00%

6:1 6:1
4.00% 1.48% 1.20% 1.55% 4.00%

883.0 883.7

883.44XGL 885.63XGL 

STA. 76+50.00

100 50 0 50 100 150

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

886.59PGL 886.52PGL 886.57PGL 

1.60% 2.00% 1.62% 4.01% 6:1
6:1

4.00%
6:1 6:1

4.00% 1.88% 1.30% 2.22% 4.00%

883.2
884.0

883.77XGL 885.83XGL 

STA. 77+00.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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Seeding Cut Fill

Sheet Totals

886.78PGL 886.74PGL 886.74PGL 

1.60% 2.00% 1.61% 4.01% 6:1 6:1
4.00%

6:1 6:1
4.00% 2.02% 1.40% 1.97% 4.00%

883.4
884.2

884.18XGL 886.06XGL 

STA. 77+50.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

886.93PGL 886.93PGL 886.88PGL 

1.60% 2.00% 1.60% 4.00% 6:1 6:1
4.00%

6:1 6:1
4.00% 2.16% 1.35% 1.68% 4.00%

883.5
884.4

884.46XGL 886.42XGL 

STA. 78+00.00

100 50 0 50 100 150

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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887.04PGL 887.08PGL 886.99PGL 

1.60% 2.00% 1.60% 4.00% 6:1
6:14.00%

6:1 6:1
4.00% 2.45% 1.15% 1.46% 4.00%

883.6
884.6

884.71XGL 886.71XGL 

STA. 78+50.00

100 50 0 50 100 150

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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Sheet Totals

887.24PGL 887.19PGL 887.07PGL 

1.60% 2.00% 1.60% 4.00% 6:1
6:14.00%

6:1 6:1
4.00% 2.29% 1.04% 1.43% 4.00%

883.8
884.7

884.84XGL 886.89XGL 

STA. 79+00.00

100 50 0 50 100 150

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X
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A

-R
/W

887.45PGL 887.27PGL 887.12PGL 

1.60% 2.00% 1.60% 4.00% 6:1
6:14.00%

6:1 6:1
4.43% 1.65% 1.12% 1.50% 4.00%

883.9
884.8

884.92XGL 886.98XGL 

STA. 79+50.00

100 50 0 50 100 150

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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Sheet Totals

887.57PGL 887.32PGL 887.13PGL 

1.60% 2.00% 1.60% 4.00% 6:1
6:14.00%

6:1 6:1
4.08% 1.47% 1.13% 1.73% 4.00%

884.0
884.9

885.04XGL 887.05XGL 

STA. 80+00.00

100 50 0 50 100 150

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

887.62PGL 887.33PGL 887.11PGL 

1.60% 2.00% 1.60% 4.00% 6:1 6:14.00%
6:1 6:1

4.28% 1.51% 1.39% 1.73% 4.00%

884.0
884.9

885.03XGL 887.05XGL 

STA. 80+50.00

100 50 0 50 100 150

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

E
X

 L
A

-R
/W

M
O

D
E

L
: 

B
L

P
_
R

0
7
0
K

 -
 8

0
+

5
0
.0

0
 [

S
h
e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4
x
2
2
 (

in
.)

  
  
D

A
T

E
: 

6
/1

9
/2

0
2
3
  
T

IM
E

: 
1
1
:4

1
:3

3
 P

M
  
U

S
E

R
: 

a
o
ld

a
k
e
r

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 
8

0
+

5
0

.0
0

 T
O

 S
T

A
. 
8
1
+

0
0
.0

0

BER

KAM

96808

P.621

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 R

A
M

P
 K

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER

Seeding Cut Fill

Sheet Totals

887.61PGL 887.30PGL 887.06PGL 

1.60% 1.60% 4.00% 6:1 6:1
4.00%

6:1 6:1
3.99% 1.54% 1.34% 1.77% 4.00%

883.9
884.9

884.97XGL 887.03XGL 

STA. 81+00.00

100 50 0 50 100 150

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

887.59PGL 887.24PGL 886.97PGL 

1.60% 1.60% 4.00% 6:1
6:14.00%

6:1 6:1
4.32% 1.36% 1.50% 1.55% 4.00%

883.9
884.9

884.89XGL 887.05XGL 

STA. 81+50.00

100 50 0 50 100 150

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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887.54PGL 887.14PGL 886.86PGL 

1.60% 1.60% 4.00% 6:1

6:1

4.00%
6:1 6:1

4.17% 0.81% 1.41% 1.46% 4.00%

883.8
884.8

885.02XGL 887.03XGL 

STA. 82+00.00

100 50 0 50 100 150

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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REVIEWER

Seeding Cut Fill

Sheet Totals

887.42PGL 887.01PGL 886.71PGL 

1.60% 1.60% 4.00%
6:1

4:1

4.00%
6:1 6:1

4.33% 0.76% 1.21% 1.46% 4.00%

883.7
884.7

884.97XGL 886.92XGL 

STA. 82+50.00

100 50 0 50 100 150

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
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-R
/W

T
M

P

887.31PGL 886.86PGL 886.53PGL 

1.60% 1.60% 4.00%
6:1

4:1

4.00%
6:1 6:1

4.59% 0.65% 1.35% 1.43% 4.00%

883.5
884.5

884.83XGL 886.82XGL 

STA. 83+00.00

100 50 0 50 100 150

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):
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REVIEWER

Seeding Cut Fill

Sheet Totals

887.14PGL 886.71PGL 886.31PGL 

1.60% 1.60% 4.00%
6:1

6:1
4.00%

6:1 6:1
4.73% 0.88% 1.56% 1.40% 4.00%

883.3
884.3

884.44XGL 886.62XGL 

STA. 83+50.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X
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A

-R
/W

T
M

P

886.97PGL 886.56PGL 886.07PGL 

1.60% 1.60% 4.00%
6:1

4.00%
6:1 6:1

4.95% 0.98% 1.49% 1.19% 4.00%

883.1
884.1

884.24XGL 886.55XGL 

STA. 84+00.00

100 50 0 50 100 150

840 840

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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Seeding Cut Fill

Sheet Totals

886.78PGL 886.41PGL 886.37PGL 

1.60% 1.60% 4.00% 10:1

2:1

4.00%
6:1 6:1

4.82% 1.01% 1.40% 1.19% 4.00%

883.1

883.71XGL 886.27XGL 

STA. 84+50.00

100 50 0 50 100 150

840 840

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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886.55PGL 886.26PGL 886.15PGL 

1.60% 1.60% 4.00% 10:1

2:1

4.00%
6:1 6:1

4.02% 1.19% 1.33% 1.34% 4.00%

883.0

883.44XGL 885.91XGL 

STA. 85+00.00

100 50 0 50 100 150

840 840

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

E
X

 L
A

-R
/W

M
O

D
E

L
: 

B
L

P
_
R

0
7
0
K

 -
 8

5
+

0
0
.0

0
 [

S
h
e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4
x
2
2
 (

in
.)

  
  
D

A
T

E
: 

6
/1

9
/2

0
2
3
  
T

IM
E

: 
1
1
:4

1
:4

5
 P

M
  
U

S
E

R
: 

a
o
ld

a
k
e
r

T
M

P

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 
8

5
+

0
0

.0
0

 T
O

 S
T

A
. 
8
5
+

5
0
.0

0

BER

KAM

96808

P.625

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 R

A
M

P
 K

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER

Seeding Cut Fill

Sheet Totals

886.36PGL 886.11PGL 885.95PGL 

1.60% 1.60% 4.00% 10:1

2:1

4.00%
6:1 6:1

3.85% 1.11% 1.30% 1.49% 4.00%

882.8

883.24XGL 885.67XGL 

STA. 85+50.00

100 50 0 50 100 150

840 840

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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X
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T
M

P

886.24PGL 886.00PGL 885.84PGL 

1.60% 1.60% 4.00% 10:1

2:1

4.00%
6:1 6:1

3.81% 0.99% 1.07% 1.70% 4.00%

882.7

883.10XGL 885.48XGL 

STA. 86+00.00

100 50 0 50 100 150

840 840

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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REVIEWER

Seeding Cut Fill

Sheet Totals

886.21PGL 885.99PGL 885.83PGL 

1.60% 1.60% 4.00% 10:1

2:1

3.00%

2:1
2:1

4.00%
6:1 6:1

3.80% 1.09% 1.13% 1.88% 4.00%

882.6

863.2

883.32XGL 885.44XGL 

STA. 86+50.00

100 50 0 50 100 150

840 840

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
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L
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/W

886.22PGL 886.09PGL 885.88PGL 

1.60% 1.60% 4.00% 10:1

2:1

3.00%

2:1
2:1

4.00%
6:1 6:1

3.77% 1.27% 1.20% 1.87% 4.00%

882.7

863.4

883.52XGL 885.47XGL 

STA. 87+00.00

100 50 0 50 100 150

840 840

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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REVIEWER

Seeding Cut Fill

Sheet Totals

886.34PGL 886.30PGL 886.04PGL 

1.60% 1.60% 4.00% 10:1

2:1

3.00%

2:1
2:1

4.00%
6:1 6:1

4.31% 1.62% 1.33% 1.88% 4.00%

882.8

863.7

883.85XGL 885.68XGL 

STA. 87+50.00

100 50 0 50 100 150

840 840

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X
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A

-R
/W

L
A

-R
/W

886.59PGL 886.62PGL 886.32PGL 

1.60% 1.60% 4.00% 10:1

2:1

3.00%

2:1 2:1

4.00%
6:1 6:1

3.97% 1.48% 1.22% 1.95% 4.00%

883.1

864.1

883.99XGL 885.99XGL 

STA. 88+00.00

100 50 0 50 100 150

840 840

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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REVIEWER

Seeding Cut Fill

Sheet Totals

886.99PGL 887.05PGL 886.69PGL 

1.60% 1.60% 4.00% 10:1

2:1

3.00%

2:1 2:1

4.00%
6:1 6:1

3.53% 0.90% 1.51% 1.81% 4.00%

883.5

864.6

884.52XGL 886.22XGL 

STA. 88+50.00

100 50 0 50 100 150

840 840

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
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A
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/W

L
A

-R
/W

887.45PGL 887.59PGL 887.15PGL 

1.60% 1.60% 4.00% 10:1

2:1

3.00%

2:1 2:1

4.00%
6:1 6:1

3.32% 0.89% 1.42% 1.80% 4.00%

883.9

865.2

885.07XGL 886.72XGL 

STA. 89+00.00

100 50 0 50 100 150

840 840

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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REVIEWER

Seeding Cut Fill

Sheet Totals

887.98PGL 888.24PGL 887.69PGL 

1.60% 1.60% 4.00% 10:1

2:1

3.00%

2:1 2:1

4.00%
6:1 6:1

3.30% 1.02% 1.40% 1.91% 4.00%

884.5

865.9

885.70XGL 887.35XGL 

STA. 89+50.00

100 50 0 50 100 150

840 840

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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L
A
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/W

888.60PGL 889.00PGL 888.34PGL 

1.60% 1.60% 4.00% 10:1

2:1

3.00%

2:1
2:1

4.00%
6:1 6:1

3.77% 1.14% 1.41% 1.86% 4.00%

885.1

866.8

886.27XGL 888.03XGL 

STA. 90+00.00

100 50 0 50 100 150

840 840

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):
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REVIEWER

Seeding Cut Fill

Sheet Totals

889.36PGL 889.87PGL 889.08PGL 

1.60% 1.60% 4.00% 10:1

2:1

3.00%

2:1
2:1

4.00%
6:1 6:1

3.13% 1.30% 1.50% 1.89% 4.00%

885.9

867.7

886.92XGL 888.79XGL 

STA. 90+50.00

100 50 0 50 100 150

840 840

850 850

860 860

870 870

880 880

890 890

900 900

910 910

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A
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/W

L
A

-R
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890.24PGL 890.81PGL 889.90PGL 

1.60% 1.60% 4.00% 10:1

2:1

3.00%

2:1
2:1

4.00%
6:1 6:1

4.03% 1.09% 1.37% 2.19% 4.00%

886.7

868.8

887.60XGL 889.57XGL 

STA. 91+00.00

100 50 0 50 100 150

840 840

850 850

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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Seeding Cut Fill

Sheet Totals

891.14PGL 891.75PGL 890.83PGL 

1.60% 1.60% 4.00% 10:1

2:1

3.00%

2:1
2:1

4.00%
6:1 6:1

3.80% 1.32% 1.38% 2.20% 4.00%

887.6

869.8

888.30XGL 890.46XGL 

STA. 91+50.00

100 50 0 50 100 150

840 840

850 850

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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892.07PGL 892.70PGL 891.83PGL 

1.60% 1.60% 4.00% 10:1

2:1

3.00%

2:1
2:1

4.00%
6:1 6:1

3.86% 1.73% 1.48% 1.84% 4.00%

888.6

870.8

889.15XGL 891.45XGL 

STA. 92+00.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):
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Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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Seeding Cut Fill

Sheet Totals

893.05PGL 893.64PGL 892.82PGL 

1.60% 1.60% 4.00% 10:1

2:1

3.00%

2:1 2:1

4.00%
6:1 6:1

3.80% 1.56% 1.49% 1.77% 4.00%

889.6

872.9

890.07XGL 892.50XGL 

STA. 92+50.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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894.03PGL 894.59PGL 893.81PGL 

1.60% 1.60% 4.00% 10:1

2:1

3.00%

2:1

2:1

4.00%
6:1 6:1

3.63% 1.39% 1.52% 2.01% 4.00%

890.5

875.1

891.26XGL 893.48XGL 

STA. 93+00.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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Sheet Totals

894.96PGL 895.53PGL 894.81PGL 

1.60% 1.60% 4.00% 10:1

2:1

3.00%

2:1

2:1

4.00%
6:1 6:1

3.28% 2.00% 1.61% 1.81% 4.00%

891.5

877.3

892.18XGL 894.43XGL 

STA. 93+50.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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895.95PGL 896.47PGL 895.83PGL 

1.60% 1.60% 4.00% 10:1

2:1

3.00%

2:1

2:1

4.00%
6:1 6:1

4.05% 2.43% 1.55% 2.00% 4.00%

892.5

879.5

893.07XGL 895.43XGL 

STA. 94+00.00

100 50 0 50 100 150

850 850

860 860

870 870

880 880

890 890

900 900

910 910

920 920

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):

E
X

 L
A

-R
/W

M
O

D
E

L
: 

B
L

P
_
R

0
7
0
K

 -
 9

4
+

0
0
.0

0
 [

S
h
e
e
t]

  
P

A
P

E
R

S
IZ

E
: 

3
4
x
2
2
 (

in
.)

  
  
D

A
T

E
: 

6
/1

9
/2

0
2
3
  
T

IM
E

: 
1
1
:4

2
:1

0
 P

M
  
U

S
E

R
: 

a
o
ld

a
k
e
r

L
A

-R
/W

PROJECT ID

SHEET

DESIGNER

DESIGN AGENCY

TOTAL

S
T

A
. 
9

4
+

0
0

.0
0

 T
O

 S
T

A
. 
9
4
+

5
0
.0

0

BER

KAM

96808

P.634

C
R

O
S

S
 S

E
C

T
IO

N
S

 -
 R

A
M

P
 K

06/18/23

740F
A

I/
L

IC
 I

R
 7

0
 0

.0
0

/0
.0

0

REVIEWER

Seeding Cut Fill

Sheet Totals

897.03PGL 897.42PGL 896.78PGL 

1.60% 1.60% 4.00% 10:1

2:1

3.00%
2:1

2:1

4.00%
6:1 6:1

4.74% 1.83% 1.47% 2.09% 4.00%

893.5

884.2

894.00XGL 896.48XGL 

STA. 94+50.00

100 50 0 50 100 150

860 860

870 870

880 880

890 890

900 900

910 910

920 920

930 930

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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L
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898.12PGL 898.36PGL 897.74PGL 

1.60% 1.59% 3.99% 10:1

2:1

3.00% 2:1

2:14.00%
6:1 6:1

3.49% 1.44% 1.71% 2.18% 4.00%

894.6

889.3

895.11XGL 897.49XGL 

STA. 95+00.00

100 50 0 50 100 150

860 860

870 870

880 880

890 890

900 900

910 910

920 920

930 930

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0
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Seed Width (FT): Seed Area (SY):
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Seeding Cut Fill

Sheet Totals

899.18PGL 899.31PGL 898.76PGL 

1.60% 1.58% 3.98% 10:1
2:1

2:1

4.00%
6:1 6:1

3.13% 1.16% 1.73% 2.40% 4.00%

895.6
894.3

896.12XGL 898.55XGL 

STA. 95+50.00

100 50 0 50 100 150

870 870

880 880

890 890

900 900

910 910

920 920

930 930

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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L
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900.22PGL 900.25PGL 899.77PGL 

1.60% 1.57% 3.97%
6:1

3:1

4.00%
6:1 6:1

3.06% 1.11% 1.65% 2.53% 4.00%

896.6
897.8

897.00XGL 899.60XGL 

STA. 96+00.00

100 50 0 50 100 150

870 870

880 880

890 890

900 900

910 910

920 920

930 930

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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Sheet Totals

901.19PGL 901.20PGL 900.78PGL 

1.60% 1.56% 3.96%
6:1

3:1

4.00%
6:1 6:1

3.59% 1.50% 1.62% 2.50% 4.00%

897.6
898.7

898.31XGL 900.61XGL 

STA. 96+50.00

100 50 0 50 100 150

870 870

880 880

890 890

900 900

910 910

920 920

930 930

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):
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902.17PGL 902.14PGL 901.80PGL 

1.60% 1.60% 1.55% 3.95%
6:1

3:1

4.00%
6:1 6:1

4.00% 1.63% 1.57% 2.44% 4.00%

898.6
899.7

899.23XGL 901.59XGL 

STA. 97+00.00

100 50 0 50 100 150

870 870

880 880

890 890

900 900

910 910

920 920

930 930

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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Sheet Totals

903.20PGL 903.09PGL 902.80PGL 

1.60% 1.60% 1.54% 3.94%
6:1

3:1

4.00%
6:1 6:1

3.56% 1.32% 1.90% 2.51% 4.00%

899.6
900.6

900.38XGL 902.57XGL 

STA. 97+50.00

100 50 0 50 100 150

870 870

880 880

890 890

900 900

910 910

920 920

930 930

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

L
A

-R
/W

904.19PGL 904.03PGL 903.76PGL 

1.60% 1.60% 1.53% 3.93%
6:1

3:1

4.00%
6:1 6:1

4.46% 1.18% 1.85% 2.40% 4.00%

900.6
901.5

901.22XGL 903.56XGL 

STA. 98+00.00

100 50 0 50 100 150

880 880

890 890

900 900

910 910

920 920

930 930

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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0 0
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):
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Seed Width (FT): Seed Area (SY):
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905.18PGL 904.97PGL 904.74PGL 

1.60% 1.60% 1.52% 3.92%
6:1

3:1

4.00%
6:1 6:1

3.20% 1.10% 1.76% 2.57% 4.00%

901.6
902.4

902.13XGL 904.53XGL 

STA. 98+50.00

100 50 0 50 100 150

880 880

890 890

900 900

910 910

920 920

930 930

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):



E
X

 L
A

-R
/W

L
A

-R
/W

906.21PGL 905.92PGL 905.74PGL 

1.60% 1.60% 1.51% 3.90%
6:1

3:1

4.00%
6:1 6:1

3.58% 1.02% 1.83% 2.78% 4.00%

902.6 903.3

903.03XGL 905.45XGL 

STA. 99+00.00

100 50 0 50 100 150
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920 920

930 930

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):
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Seed Width (FT): Seed Area (SY):
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907.21PGL 906.86PGL 906.73PGL 

1.60% 1.50% 1.50% 3.89%
6:1

3:1

4.00%
6:1 6:1

3.55% 1.20% 1.88% 2.66% 4.00%

903.6 904.2

904.21XGL 906.34XGL 

STA. 99+50.00

100 50 0 50 100 150

880 880

890 890

900 900

910 910

920 920

930 930

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):

0 0

0 0

Seed Width (FT): Seed Area (SY):

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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910.11PGL 

4.00% 3.54% 3.36% 4.00%8.00% 6:1 3:1 3:1
3:1

3:1
6:1

8.00%

910.11XGL 

STA. 38+50.00
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911.25PGL 

4.00% 1.07% 2.60% 4.00%8.00% 6:1 3:1

2:13:1
3:1

6:1
8.00%

911.25XGL 

STA. 40+00.00
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912.46PGL 

5.31% 5.61% 5.61%8.00% 6:1 3:1
2:1

912.46XGL 

STA. 41+50.00

100 50 0 50 100 150

880 880

890 890

900 900

910 910

920 920

930 930

940 940

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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4.89% 5.46%

5.4:1
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913.06PGL 

4.38% 5.54% 5.54%
2.9
:11.56%

2.96%

913.06XGL 

STA. 43+00.00

100 50 0 50 100 150

890 890

900 900

910 910

920 920

930 930

Cut Area (SF):

Fill Area (SF):

Cut Vol. (CY):

Fill Vol. (CY):
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Seed Width (FT): Seed Area (SY):
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2.18% 4.82%
5.31% 5.31%8.00% 6:1 3:1

3:1

2:1
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STA. 43+50.00
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911.47PGL 

2.11% 4.89%
5.67% 5.67%8.00% 6:1 3:1

2:1

2:1

3:1
6:1

8.00%

911.47XGL 

STA. 44+50.00

100 50 0 50 100 150
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Cut Area (SF):

Fill Area (SF):
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908.96PGL 

3.16% 3.84% 5.61% 5.61%8.00% 6:1 3:1

2:1

908.96XGL 

STA. 45+50.00
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905.80PGL 

2.61% 4.39% 6.38% 6.38%8.00% 6:1 3:1

2:1

2:1

3:1
6:1

8.00%

905.80XGL 

STA. 46+50.00
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901.75PGL 

4.00% 2.13% 2.70% 4.00%
3:1 3:1
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8.00%

901.75XGL 

STA. 47+83.03
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Estimate 96808

Estimated Cost:$84,066,452.28 

Contingency:  17.50%

Estimated Total: $98,778,081.43

AER

County:  FAIRFIELD

Season: SUMMER

Urban/Rural Type: URBAN CLASS

Highway Type: 

Work Type: ASPHALT

Unit System: E

Spec Year: 23

Base Date: 08/28/23

 Latitude of Midpoint:  395616

Longitude of Midpoint:  824623

District: 05

Federal/State Project Number: E220(032)

Prepared by American Structurepoint on 08/28/23



 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

Group 0100: ROADWAY

0101 202E23000 78,374.000 SY $6.50004 $509,434.13

 PAVEMENT REMOVED

 
0102 202E30800 533.000 SY $18.52528 $9,873.97

TRAFFIC ISLAND REMOVED

 
0103 202E32000 4,820.000 FT $3.23943 $15,614.05

CURB REMOVED

 
0104 202E32500 500.000 FT $7.90136 $3,950.68

CURB AND GUTTER REMOVED

 
0105 202E38000 1,850.000 FT $2.70969 $5,012.93

 GUARDRAIL REMOVED

 
0106 202E42010 14.000 EACH $231.91018 $3,246.74

 ANCHOR ASSEMBLY REMOVED, TYPE E

 
0107 202E47000 14.000 EACH $126.03490 $1,764.49

 BRIDGE TERMINAL ASSEMBLY REMOVED

 
0108 202E48000 16,161.000 FT $5.00000 $80,805.00

 CABLE BARRIER REMOVED

 
0109 202E75000 19,675.000 FT $3.00000 $59,025.00

 FENCE REMOVED

 
0110 203E10000 207,843.000 CY $10.26383 $2,133,265.22

 EXCAVATION

 
0111 203E20000 338,145.000 CY $5.39561 $1,824,498.54

 EMBANKMENT

 
0112 206E10500 6,077.200 TON $180.94806 $1,099,657.55

 CEMENT

 
0113 206E11000 220,582.000 SY $1.06670 $235,294.82

 CURING COAT

 
0114 206E15010 234,867.670 SY $2.46466 $578,868.95

CEMENT STABILIZED SUBGRADE, 12 INCHES DEEP

 
0115 206E30000 1.000 LS $10,000.00000 $10,000.00

 MIXTURE DESIGN FOR CHEMICALLY STABILIZED SOILS

 
0116 606E15050 13,050.000 FT $17.34667 $226,374.04

 GUARDRAIL, TYPE MGS

 
0117 606E15550 275.000 FT $34.87863 $9,591.62

 GUARDRAIL, BARRIER DESIGN, TYPE MGS

 
0118 606E26050 2.000 EACH $2,201.62232 $4,403.24
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 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

 ANCHOR ASSEMBLY, MGS TYPE B

 
0119 606E26150 27.000 EACH $2,566.35113 $69,291.48

ANCHOR ASSEMBLY, MGS TYPE E

0120 606E26550 30.000 EACH $1,158.49304 $34,754.79

 ANCHOR ASSEMBLY, MGS TYPE T

 
0121 606E35002 13.000 EACH $2,404.83907 $31,262.91

 MGS BRIDGE TERMINAL ASSEMBLY, TYPE 1

 
0122 606E35102 4.000 EACH $578.43662 $2,313.75

 MGS BRIDGE TERMINAL ASSEMBLY, TYPE 2

 
0123 606E55000 10,100.000 FT $15.00000 $151,500.00

SPECIAL - CABLE BARRIER

 
0125 606E55150 12.000 EACH $3,389.52428 $40,674.29

 SPECIAL - CABLE BARRIER, ANCHOR ASSEMBLY

 
0126 606E60012 7.000 EACH $5,321.89675 $37,253.28

 IMPACT ATTENUATOR, TYPE 1 (BIDIRECTIONAL)

 
0127 607E23000 22,125.000 FT $14.70840 $325,423.35

 FENCE, TYPE CLT

 
0128 608E10000 9,425.000 SF $7.66599 $72,251.96

 4" CONCRETE WALK

 
0129 608E52000 2,550.000 SF $15.83998 $40,391.95

 CURB RAMP

 
0130 609E12000 350.000 FT $44.41390 $15,544.87

 COMBINATION CURB AND GUTTER, TYPE 2

 
0131 609E14000 2,425.000 FT $11.48056 $27,840.36

 CURB, TYPE 2-A

 
0132 609E26000 10,120.000 FT $16.11436 $163,077.32

 CURB, TYPE 6

 
0133 622E10120 8,384.000 FT $117.39294 $984,222.41

CONCRETE BARRIER, SINGLE SLOPE, TYPE B1

 
0134 622E10160 2,400.000 FT $73.80075 $177,121.80

CONCRETE BARRIER, TYPE D

 
0167 622E25000 2.000 EACH $4,491.57973 $8,983.16

 CONCRETE BARRIER END SECTION, TYPE D

 

Total for Group 0100:$8,992,588.65     

Group 0200: EROSION CONTROL
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 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

0201 659E10000 354,788.000 SY $0.24057 $85,351.35

 SEEDING AND MULCHING

 

Total for Group 0200:$85,351.35     

Group 0300: DRAINAGE

0301 202E35100 6,560.000 FT $18.40180 $120,715.81

 PIPE REMOVED, 24" AND UNDER

 
0302 202E58000 15.000 EACH $713.34167 $10,700.13

 MANHOLE REMOVED

 
0303 202E58100 44.000 EACH $336.69100 $14,814.40

 CATCH BASIN REMOVED

 
0304 602E20000 10.000 CY $1,598.24309 $15,982.43

 CONCRETE MASONRY

 
0305 605E11100 130,368.000 FT $8.04578 $1,048,912.25

 6" SHALLOW PIPE UNDERDRAINS

 
0306 611E04200 97.000 FT $92.64555 $8,986.62

 12" CONDUIT, TYPE A

 
0307 611E04400 8,277.000 FT $65.00000 $538,005.00

 12" CONDUIT, TYPE B

 
0308 611E05700 259.000 FT $130.95628 $33,917.68

 15" CONDUIT, TYPE A

 
0309 611E05900 818.000 FT $72.01628 $58,909.32

 15" CONDUIT, TYPE B

 
0310 611E07400 1,343.000 FT $94.65774 $127,125.34

 18" CONDUIT, TYPE B

 
0311 611E08700 287.000 FT $140.00000 $40,180.00

 21" CONDUIT, TYPE A

 
0312 611E10200 191.000 FT $160.00000 $30,560.00

 24" CONDUIT, TYPE A

 
0313 611E10200 1,321.000 FT $130.00000 $171,730.00

 24" CONDUIT, TYPE A

 
0314 611E13200 255.000 FT $165.00000 $42,075.00

30" CONDUIT, TYPE A

 
0315 611E13400 216.000 FT $167.31696 $36,140.46

 30" CONDUIT, TYPE B

 
0316 611E16200 213.000 FT $260.73469 $55,536.49
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 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

 36" CONDUIT, TYPE A

 
0317 611E16400 328.000 FT $207.18850 $67,957.83

 36" CONDUIT, TYPE B

 
0318 611E20700 279.000 FT $190.00000 $53,010.00

 48" CONDUIT, TYPE A

 
0319 611E30000 556.000 FT $300.00000 $166,800.00

 96" CONDUIT, TYPE A

 
0320 611E96490 150.000 FT $2,000.00000 $300,000.00

 20' X 9' CONDUIT, TYPE A, 706.05

 
0321 611E98150 37.000 EACH $3,800.00000 $140,600.00

 CATCH BASIN, NO. 3

 
0322 611E98230 16.000 EACH $5,591.96893 $89,471.50

 CATCH BASIN, NO. 4

 
0323 611E98510 1.000 EACH $2,549.17105 $2,549.17

 CATCH BASIN, NO. 2-3

 
0324 611E98800 1.000 EACH $3,500.00000 $3,500.00

 INLET, NO. 3B

 
0325 611E98810 24.000 EACH $3,500.00000 $84,000.00

 INLET, NO. 3C

 
0326 611E98820 5.000 EACH $3,500.00000 $17,500.00

 INLET, NO. 3D

 
0327 611E99574 14.000 EACH $4,614.57658 $64,604.07

 MANHOLE, NO. 3

 

Total for Group 0300:$3,344,283.50     

Group 0400: PAVEMENT

0401 254E01000 125,820.000 SY $1.45297 $182,812.69
PAVEMENT PLANING, ASPHALT CONCRETE

 
0402 302E56000 55,972.000 CY $118.84775 $6,652,146.26

ASPHALT CONCRETE BASE, PG64-22, (449)

 
0403 304E20000 37,831.000 CY $56.35654 $2,132,024.26

 AGGREGATE BASE

 
0404 407E20000 46,407.000 GAL $3.26257 $151,406.09

NON-TRACKING TACK COAT

 
0405 441E50200 2,229.000 CY $200.00000 $445,800.00

ASPHALT CONCRETE INTERMEDIATE COURSE, TYPE 1, (448)
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 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

 
0406 441E50000 1,593.000 CY $244.00000 $388,692.00

ASPHALT CONCRETE SURFACE COURSE, TYPE 1, (449), PG64-22

 
0407 442E10000 11,131.000 CY $187.56278 $2,087,761.30

ASPHALT CONCRETE SURFACE COURSE, 12.5 MM, TYPE A (446)

 
0408 442E10080 13,250.000 CY $186.17508 $2,466,819.81

 ASPHALT CONCRETE INTERMEDIATE COURSE, 12.5 MM, TYPE A (446)

 
0409 452E12010 637.000 SY $117.63043 $74,930.58

 8" NON-REINFORCED CONCRETE PAVEMENT, CLASS QC 1P

 
0410 452E14010 38,180.000 SY $108.31214 $4,135,357.51

 10" NON-REINFORCED CONCRETE PAVEMENT, CLASS QC 1P

 
0411 609E54000 475.000 SY $111.94427 $53,173.53

 6" CONCRETE TRAFFIC ISLAND

 
0412 618E40600 14.900 MILE $845.48430 $12,597.72

 RUMBLE STRIPS, SHOULDER (ASPHALT CONCRETE)

 

Total for Group 0400:$18,783,521.75     

Group 0500: SIGNALS

0501 632E99000 5.000 LS $160,000.00000 $800,000.00

 SPECIAL - TRAFFIC SIGNALS

 

Total for Group 0500:$800,000.00     

Group 0600: LIGHTING

0601 625E98100 16,200.000 FT $200.00000 $3,240,000.00
SPECIAL - LIGHTING
Lighting along IR 70

0602 625E99000 2.000 LS $500,000.00000 $1,000,000.00
SPECIAL - LIGHTING

Lighting at SR 256 and Taylor Rd interchanges

Total for Group 0600:$4,240,000.00     

Group 0700: STRUCTURE

0701 530E00200 1.000 LS $6,941,110.00000 $6,941,110.00
SPECIAL - STRUCTURES

IR 70 bridge over Blacklick Creek
0702 530E00200 1.000 LS $9,507,254.00000 $9,507,254.00

SPECIAL - STRUCTURES

IR 70 bridge over SR 256
0703 530E00200 1.000 LS $7,630,872.00000 $7,630,872.00

SPECIAL - STRUCTURES

Taylor Rd bridge over IR 70
0704 530E00200 1.000 LS $2,341,000.00000 $2,341,000.00

SPECIAL - STRUCTURES

Taylor Rd Culvert
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 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

Total for Group 0700:$26,420,236.00     

Group 0800: RETAINING WALLS

0801 530E50000 1.000 EACH $3,443,795.00000 $3,443,795.00
SPECIAL - RETAINING WALL

Wall 1
0802 530E50000 1.000 EACH $533,805.00000 $533,805.00

 SPECIAL - RETAINING WALL

Wall 2
0803 530E50000 1.000 EACH $105,545.00000 $105,545.00

 SPECIAL - RETAINING WALL

Wall 3

Total for Group 0800:$4,083,145.00     

Group 0900: TRAFFIC CONTROL

0631 630E99000 3.840 LS $350,000.00000 $1,344,000.00
SPECIAL - SIGNS AND SUPPORTS

 
0901 644E00104 17.570 MILE $3,896.61183 $68,463.47

 EDGE LINE, 6"

 
0902 644E00204 14.180 MILE $1,339.21392 $18,990.05

 LANE LINE, 6"

 
0903 644E00300 0.990 MILE $7,546.42752 $7,470.96

CENTER LINE

 
0904 644E00404 16,226.000 FT $1.84375 $29,916.69

 CHANNELIZING LINE, 12"

 
0905 644E00500 336.000 FT $8.51735 $2,861.83

STOP LINE

 
0906 644E00620 402.000 FT $4.38327 $1,762.07

CROSSWALK LINE, 12"

 
0907 644E01100 1.000 EACH $853.03510 $853.04

SCHOOL SYMBOL MARKING, 72"

 
0908 644E01300 82.000 EACH $97.41922 $7,988.38

LANE ARROW

 
0909 644E01510 15,019.000 FT $0.89801 $13,487.21

 DOTTED LINE, 6"

 
0910 646E10010 3.620 MILE $5,814.91387 $21,049.99

 EDGE LINE, 6"

 
0911 646E10110 0.970 MILE $5,145.60653 $4,991.24

LANE LINE, 6"

 
0912 646E10310 2,232.000 FT $3.31958 $7,409.30

CHANNELIZING LINE, 12"
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 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

 
0913 646E10400 112.000 FT $13.71484 $1,536.06

STOP LINE

 
0914 646E10510 240.000 FT $8.07687 $1,938.45

CROSSWALK LINE, 12"

 
0915 646E20300 28.000 EACH $189.77478 $5,313.69

 LANE ARROW

 
0916 646E20320 4.000 EACH $295.28155 $1,181.13

 WRONG WAY ARROW

 

Total for Group 0900:$1,539,213.56     

Group 1000: MAINTENANCE OF TRAFFIC

1001 614E11000 1.000 LS $1,400,000.00000 $1,400,000.00
MAINTAINING TRAFFIC

 

Total for Group 1000:$1,400,000.00     

Group 1100: INCIDENTALS

1101 614E11000 1.000 LS $2,396,129.05170 $2,396,129.05
MAINTAINING TRAFFIC

 
1102 619E16020 31.000 MNTH $2,131.86529 $66,087.82

 FIELD OFFICE, TYPE C

 
1103 623E10000 1.000 LS $399,354.84195 $399,354.84

CONSTRUCTION LAYOUT STAKES AND SURVEYING

 
1104 624E10000 1.000 LS $2,000,000.00000 $2,000,000.00

MOBILIZATION

 

Total for Group 1100:$4,861,571.71     

Group 1200: 

1201 690E98400 1.000 LS $9,516,540.76000 $9,516,540.76
SPECIAL -

20% Design Contingency

Total for Group 1200:$9,516,540.76     
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1.0 Executive Summary 

1.1 Overall Summary and Recommendations 

This report has been prepared to determine the preferred structure type for the I-70 over Blacklick Creek 

crossing as part of the FAI/LIC-0.00/0.00 Far East Freeway project (PID 96808).  All alternative layouts are 

based on the pertinent recommendations from the previously submitted and approved “Far East Freeway 

FAI/LIC-70-0.00/0.00 Feasibility Study” which include:  

• Widening IR 70 to the outside, constructing three through lanes in the eastbound and westbound 

directions 

• Construct a two-lane westbound CD road between SR 256 and Taylor Road 

The existing FAI-70-00840 Left (SFN 2301563) and Right (SFN 2301598) bridges are both three-span (34’-6”, 

43’-0”, 34’-6”), continuous rolled steel beam structures with an overall length of 114’-0”. The substructures 

consist of reinforced concrete T-Type piers and integral abutments with a no skew on pile foundations. 

Originally constructed in 1967, the bridges have had previous rehabilitation work including SDC overlay, 

parapet replacement, and repairs to strip seal joints performed in 1988. In around 2010 the Blacklick Trail 

was constructed beneath the Span 1 spill through slope, requiring construction of a small retaining wall on 

the abutment side, and utilizing grouted rock channel protection on the channel side to create the space 

necessary for the path.  The minimum vertical clearance provided over the Blacklick Trail is currently 9’-0”, 

with the point of minimum clearance occurring at the Left Bridge north fascia beam.  

The recommended replacement structure for both the Left, Right, and CD Road Bridges is a three-span (45’-

0”, 56’-3”, 45’-0”) continuous reinforced concrete slab on cap and column piers and integral abutments. This 

structure type has the lowest initial and lifcycle cost, meets all current ODOT hydraulic design criteria, and 

improves the vertical clearance over the Blacklick Trail. 
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2.0 Existing Structure Inspection 

As part of this Structure Type Study, a routine bridge inspection was performed on 04/12/2023 to assess the 

substructure condition of both the existing structures. Given that full superstructure replacement is included 

in all alternatives evaluated, existing superstructure components were not inspected. For bridge inspection 

photos see Appendix E. 

2.1 Left Bridge Substructure Condition Summary 

Per the bridge inspection performed on 08/02/2022 by others, the substructure is currently rated as a 6. 

Based on the inspection findings, American Structurepoint would classify the substructure condition as 

similar to the Right bridge, and generally in good condition. Below is the summary of findings: 

• Severe erosion and washout of crushed aggregate slope protection at the north end of Blacklick Trail 

retaining wall. 

• Steep spill through slopes with grouted RCP between Blacklick Trail and Pier 1. 

• Channel alignment meandering to the west at north end of bridge, depositing material along Pier 1.  

• Larger dumped rock fill has been placed on F.A. spill through slope.  

• Minor spalling and cracking at R.A. southwest wingwall located at beam seat interface. 

• Previously patched area at R.A. below Beam 8. 

• No other deficiencies noted at substructures. 

2.2 Right Bridge Substructure Condition Summary 

Per the bridge inspection performed on 08/02/2022 by others, the substructure is currently rated as a 7. 

Based on the inspection findings, American Structurepoint agrees that the substructure is generally in good 

condition. Below is the summary of findings: 

• Minor erosion and washout of crushed aggregate slope protection at the south end of Blacklick Trail 

retaining wall, exposed geotextile fabric. 

• Steep spill through slopes with grouted RCP between Blacklick Trail and Pier 1. 

• Channel depositing material along Pier 1.  

• Small spall (18” x 4”) at F.A. below Beam 1. 

• Minor corner beam seat spall on east face of Pier 2 near Beam 7. 

• No other deficiencies noted at substructures. 

3.0 Structure Type Study 

3.1 Design Criteria 

Pertinent geometric design criteria was developed in accordance with the current ODOT L&D Vol. 1 and 

Bridge Design Manuals, and is summarized in Appendix A. Design Criteria for the Blacklick Trail shared use 

path matches, or improves, existing conditions. The proposed trail paved width will be 14’-0” under the 

bridge, consisting of a 10’ path and 2’ shy distance on each side. For hydraulic design criteria please refer 

to the “Hydrology and Hydraulics Report” included as a separate document with this submittal. 

3.2 Proposed Structure Alternatives 

The structure types evaluated are based on site constraints, hydraulic adequacy, accommodating the 

recommended MOT scheme, constructability, project design criteria, and economy. For hydraulic analysis 

results and discussion, please refer to the “Hydrology and Hydraulics Report” included as a separate 

document with this submittal. The three proposed alternatives are:  

Left & Right Bridge (SFN 2301563 / 2301598) 

• Alternative A – Full replacement with three-span (49’-0”, 65’-0”, 49’-0”) W27 continuous rolled steel 

beam superstructure on cap and column piers and integral abutments with no skew. 

• Alternative B – Full replacement with three-span (45’-0”, 56’-3”, 45’-0”) continuous reinforced 

concrete slab superstructure on cap and column piers and integral abutments with no skew. 

• Alternative C – Full superstructure replacement (34’-6”, 43’-0”, 34’-6”) with W27 continuous rolled 

steel beam superstructure on widened piers and integral abutments.  

For all alternatives the IR 70 eastbound and westbound profile will be maintained to minimize mainline 

impacts and cost, while the new adjacent CD road to the south will be placed on an independent bridge with 

an independent profile grade. For hydraulic considerations the controlling bridge low chord location is the 

center of the Left Bridge north fascia. 

CD Road Bridge (SFN 0000001) 

• Alternative A – New structure with three-span (49’-0”, 65’-0”, 49’-0”) W27 continuous rolled steel 

beam superstructure on cap and column piers and integral abutments with no skew. 

• Alternative B – New structure with three-span (45’-0”, 56’-3”, 45’-0”) continuous reinforced 

concrete slab superstructure on cap and column piers and integral abutments with no skew. 

• Alternative C – New structure with three-span (48’-3”, 43’-0”, 34’-6”) W27 continuous rolled steel 

beam superstructure on T-type piers and integral abutments. Piers 1, 2, and F.A. are aligned with 

Right Bridge, while Span 1 is increased to accommodate the Blacklick Trail beneath. 

For all alternatives all new structural components are required. The CD Road profile is based on roadway 

geometric requirements and differing profiles were not needed for each alternative. To accommodate the 

departing roadway curvature, a superelevation transition will be required across the proposed bridge.  

Alternative A:  

The proposed three-span arrangement (49’-0”, 65’-0”, 49’-0) locates the proposed piers just beyond the 

existing piers and provides balanced end spans. This avoids interference with existing footings and pile 

foundations, while also lengthening the end span sufficiently to better accommodate the Blacklick Trail 

shared use path. Spill through slope grading at 2:1 max. will be utilized on both sides of the path, providing 

an improved channel section through the bridges, as well as eliminating the conditions contributing to the 

severe erosion at the NW end of the existing path retaining wall. The new substructure locations will also 

better align with the shifting channel alignment which is migrating west. The existing bridge low chord is 

matched through slight reduction is superstructure depth, to account for widening IR 70 westbound 

approximately 20 feet to the north. The current minimum vertical clearance over the Blacklick Trail of 9’-0” 

will be matched, with the controlling location being the new north fascia beam. Steel costs were balanced 

with superstructure depth to determine the most efficient beam sections and framing plans. W27 composite 

rolled steel beams are utilized for all the bridges, with ten beam lines proposed for the Left Bridge and eight 
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beam lines for both the Right Bridge and CD Road Bridge. All bridges will be square with no skew. Considering 

the bridge low chord is greater than 10 feet above the Blacklick Creek Ordinary High Water Mark (OHWM), 

a weathering steel coating system will be utilized for the proposed steel superstructures. Fascia beams and 

beam ends will be painted as specified in Section 308.2.2.1.d.1 of the 2020 BDM.  

Proposed substructures will consist of integral stub abutments and cap and column piers. While capped pile 

piers are a more economical pier type, it was determined the unsupported height would likely exceed the 

threshold of 20 feet once scour depths are accounted for, thus precluding their use. This will be confirmed 

upon completion of the scour analysis. Should calculated scour depths be minimal, the use of capped pile 

piers may be feasible. To facilitate pier construction and erection of the steel superstructure it is anticipated 

that a Temporary Access Fill (TAF) will be required in Blacklick Creek.   

The advantages associated with Alternative A include:  

• No conflicts with existing foundations 

• Satisfies “no rise” condition and meets all ODOT hydraulic design criteria 

The disadvantages associated with Alternative A include: 

• Higher initial and lifecycle cost 

• Less vertical clearance provided over Blacklick Creek Trail 

Estimated preliminary structure initial cost / life cycle cost 

 

Left Bridge = $3,048,119 / $5,119,400 

Right Bridge = $2,386,548 / $3,897,600 

CD Road Bridge = $2,192,210 / $3,703,300 

 

Total = $7,626,877 / $12,720,300 

  

Alternative B:  

The proposed three-span arrangement (45’-0”, 56’-3”, 45’-0”) locates the R.A. as necessary to accommodate 

the Blacklick Trail shared use path.  With this location established, a standard span configuration from Std. 

Dwg. CS-1-08 was selected to properly span the main channel, and provide the required waterway opening 

area. This configuration will require partial removal of the existing Pier 2 footing and possibly the removal 

of multiple piles to construct the proposed pier, though all other existing substructures are avoided. The 

preferred MOT scheme recommends construction of the Left and Right Bridges offline, each during a 

separate phase, allowing for full removal of the existing bridge, and substructures, prior to construction of 

the new bridges. The proposed slab thickness is 26 ½”, resulting in a 1.29' reduction in superstructure depth 

as compared to the existing superstructure depth of approximately 3.5’.  This will increase the minimum 

vertical clearance over the Blacklick Trail shared use path to the preferred minimum of 10’-0”. 

Proposed substructures will consist of integral stub abutments, per Std. Dwg. CPA-1-08, and cap and column 

piers. Similar to Alternative A, capped pile piers will be further evaluated once the scour analysis has been 

completed. To facilitate pier construction and support of the slab formwork it is anticipated that a 

Temporary Access Fill (TAF) will be required in Blacklick Creek.   

The advantages associated with Alternative B include: 

• Lower initial and lifecycle cost 

• Increases vertical clearance over Blacklick Trail 

• Satisfies “no rise” condition and meets all ODOT hydraulic design criteria 

• Slab type structure can more easily accommodate superelevation transition across CD Road Bridge 

The disadvantages associated with Alternative B include: 

• Pier 2 construction requires partial removal of existing Pier 2 footing, and possibly multiple piles  

Estimated preliminary structure initial cost / life cycle cost 

 

Left Bridge = $2,855,028 / $4,172,100 

Right Bridge = $2,140,210 / $3,071,600 

CD Road Bridge = $1,945,872 / $2,877,300 

 

Total = $6,941,110 / $10,121,000  

 

Alternative C:  

It was determined this alternative was not feasible based on the following: 

• Creates a rise in the effective FEMA 1% AEP base flood elevations 

• The Blacklick Trail shared use path cannot be accommodated at the northern limits of the Left Bridge 

without significant impacts to Blacklick Creek 

Given this alternative is not capable of satisfying all project design criteria it was eliminated from 

consideration. 

3.3 Foundation Recommendations 

This Structure Type Study does not include soil borings or Foundation Recommendations due to multiple 

span configurations being evaluated.  In an effort to reduce costs, soil borings will be taken at the final 

approved substructure locations.  Although the final required pile/shaft lengths may deviate from the 

lengths assumed in this report, this difference in length will not significantly affect the relative differences 

in cost between the studied alternatives. 

For the purposes of this report, friction piles have been assumed for the new and widened substructure 

foundations. The driven length required was estimated to be 50-feet for preliminary costs.  Foundation 

Recommendations, and a more refined length of piling/shafts will be calculated and included with the Stage 

1 submission.  

3.4 Maintenance of Traffic 

The proposed bridge work will be completed utilizing a crossover scheme for both alternatives evaluated.  

The recommendations from the MOTAA indicate that all three structures can be constructed offline during 

separate phases. This will greatly simplify existing structure removals and construction of the new bridges. 

Temporary shoring needs will be minimal under this scenario. 
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3.5 Roadway / Trail Considerations 

IR 70 roadway costs and impacts will be similar for all alternatives evaluated. By matching the current IR 70 

eastbound and westbound profile grade the low point of a sag curve will be located at approximately the 

center of the mainline bridges. As a result, scuppers will be required on each side of the Left and Right bridge 

to accommodate deck drainage. By placing the CD Road bridge on an independent profile, the low point is 

shifted east of the bridge and scuppers can be avoided. 

The Blacklick Creek Trail will be detoured while the proposed bridges are constructed. The duration of   

detour is anticipated to be similar for both alternatives. 

3.6 Utility Impacts 

Electrical conduit is currently mounted to the underside of deck on the southern facia of the Right Bridge. 

Relocation will be required to avoid disturbance during construction. If necessary new conduit will be placed 

in the concrete parapet. No additional utility impacts are anticipated. 

3.7 Preferred Alternative 

Alternative B is recommended as the preferred alternative. This recommendation is based on lower initial 

and lifecycle costs, as well as improved vertical clearance over the Blacklick Trail.  

4.0 Conclusion 

The preferred replacement structure for both the Left, Right and CD Road Bridges is a three-span (45’-0”, 

56’-3”, 45’-0”) continuous reinforced concrete slab superstructure on cap and column piers and integral 

abutments with no skew. 

This structure meets all current ODOT hydraulic design criteria and improves the minimum vertical clearance 

over the Blacklick Trail. 
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Appendix A – Design Criteria 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Roadway Design Criteria

Section Figure 

Location Urban

Functional Classification
Interstate

ADT
56,680

DHV
3,937

ADT
76,150

DHV
5,290

Directional Distribution
50%

Trucks (D)
12.0%

ADTT (2050)
9,138

Terrain
Level

Design Speed (mph)
70

Posted Speed (mph)
65

NHS Route
Yes

Lane Width 12 301.1.2 & 303.1 301-2 to 4, 303-1

Curve Widening N/A 301.1.3 301-5a, 5b, 5c

Pavement Cross Slopes 0.016 ft/ft Normal Crown 301.1.5 301-6 

Outside Shoulder Width

Graded Width

15' w/ Barrier

15' w/o Barrier and Foreslope > 6:1

10' w/o Barrier and Foreslope <= 6:1

301.2.3 & 303.1 301-3, 4, 303-1

Treated Width 10' 301.2.3 & 303.1 301-3, 4, 303-1

Median Shoulder Width

Graded Width

9' w/ Barrier

9' w/o Barrier and Foreslope > 6:1

4' w/o Barrier and Foreslope <= 6:1

301.2.3 & 303.1 301-3, 4, 303-1

Treated Width
4'

10' (6 or more lanes)
301.2.3 & 303.1 301-3, 4, 303-1

Median Width 60' 304.1 to 304.3.2 304-1

Clear Zone Width 30' 600.2 600-1

Foreslopes
< 6:1 = 32' (Use 30')

> 6:1 to 4:1 = 42' (Use 30')
600.2, 600.2.1 600-1, 2

Backslopes

< 6:1 = 28'

> 6:1 to 4:1 = 28'

> 4:1 = 23'

600.2, 600.2.1 600-1, 2

Type of Grading
307-1, 307-2 Safety Grading

Where Possible
307.1 to 307.2 307-1 to 307-6

Shared Use Path Width N/A

Minimum 11'                                         

Constrained 8'                                           

2' Shy Space Each Side

See Multimodal Design Guide                                
Table 5-1                                      

Section 5.4

Concrete Walk Width N/A

Walk/Bike Path Cross Slopes N/A 0.0156 ft/ft See Multimodal Design Guide                                Section 5.3.5

BRIDGE

Structural Capacity HL-93 N/A 302.1 See Bridge Design Manual

Lateral Clearance 10' Rt. / 4' Lt.

On Bridge N/A N/A 302.1 302-1

Under Bridge N/A N/A 302.1
302-1, 301-3, 301-4, 600-1, & 

603-2

Vertical Clearance Over Shared Use Path N/A
10'-0" Preferred                                                  

8'-0" Minimum
See Multimodal Design Guide                                Figure 3-14

Traffic Volumes

Opening Day (2030)

Design Year (2050)

TYPICAL SECTION

New and Reconstructed Bridges

Design Criteria

Appropriate Design Criteria Guide

(Figure 105-1E, Sections 105.1 & 105.5.1)

Normal Design Criteria
Blacklick Creek TrailIR 70

Design Designation

Design Feature /

Highway Name
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Appendix B – Preliminary Bridge Plans, Preferred Alternative 
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M
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0
"

M
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6
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4
'-
0
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M
IN
.

GEOTEXTILE FABRIC
TYPE B (2'-6" THICK) WITH
ROCK CHANNEL PROTECTION,

9"

2'-3"

1'-0"1'-3"

DESIGN AGENCY

SFN

PROJECT ID

SUBSET TOTAL

SHEET TOTAL
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E

L
: 
S

h
e
e
t 
 P

A
P

E
R

S
IZ

E
: 
3
4
x
2
2
 (
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REVIEWER

DESIGNER CHECKER

ABUTMENT SECTION

SHEETING
3'-0" WIDE NEOPRENE 

6"

APPROACH LIMITS BRIDGE LIMITS
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S

L
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B
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1
2
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A
P

P
. 
S

L
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B

1
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3
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C.J.

2'-0"POROUS BACKFILL
WITH GEOTEXTILE 
FABRIC

6" P.C.P.P.



80'-0" (LEFT BRIDGE) 56'-0" (RIGHT BRIDGE)
M

I
N

.

4
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0
"

(TYP.)

3'-0"

M
I
N

.

3
'-

0
"

FOUNDATION ASSUMED

FRICTION PILE 

PIER ELEVATION

56'-0" (CD ROAD BRIDGE)

APPLIES TO LEFT BRIDGE, RIGHT BRIDGE, & CD ROAD BRIDGE
DESIGN AGENCY

SFN

PROJECT ID

SUBSET TOTAL
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83'-4" O/O DECK

6"

DESIGN AGENCY

SFN

PROJECT ID

SUBSET TOTAL

SHEET TOTAL

M
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D
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L
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REVIEWER

DESIGNER CHECKER

 CONST. & R/W IR 70�

18'-4"

(T
Y

P
.)

3'
-6

"

LANE

12'-0"

SHOULDER

10'-0"

LANE

12'-0"

LANE

12'-0"

LANE

12'-0"

LANE

12'-0"

SHOULDER

10'-0"1'-6" 1'-6" 2"

1'-8"80'-0" T/T PARAPET1'-8"

2"

PROFILE GRADE
CROWN

30'-0"

(TYP.)
SBR-1-20
PARAPET

(TYP.)
C.J. (LEVEL)

3"

(TYP.)
DRIP GROOVE

"
4

1
2
'-
2

0.016 0.016

(TYP.)
(EPOXY-URETHANE) 

CONCRETE SURFACES
SEALING OF 

TRANSVERSE SECTION

SCUPPER GSD-1-19 (TYP.)



43 44 45 46 47

S
H

L
D

R
.

1
0
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0
"

L
A

N
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1
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0
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L
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N
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L
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N
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0
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R

1
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3
0
'-

0
"

9
0
°0
0
'0
0
"

W
E

S
T

B
O

U
N

D
 I

R
 7

0

VERTICAL CLEARANCE

POINT OF MIN.

PLAN

PROFILE - ALONG PGL RT

PGL RT.

BRIDGE LIMITS = 147.75' 

S
T

A
. 

4
4

+
1

7
.7

5

S
T

A
. 

4
5

+
6

5
.5

0

E
X

IS
T

IN
G

G
R

O
U

N
D

P
R

O
P

.

P
R

O
F

IL
E

G
R

A
D

E

HW1%AEP = 830.71

EL. 817.00

NORMAL WATER 

OHWM EL. 820.00

N
1

7
°
3

0
'2

9
"
W

2
3
9
.3

3
'

3
4

2:1
 M

AX. 
(TYP
.)

(TYP.)

TYPE A INSTALLATION

 FIX INTINT
FIX

BOTT FTG.

EL. 825.75

BOTT FTG.

EL. 809.50

BOTT FTG.

EL. 809.50

BOTT FTG.

EL. 826.00

GEOTEXTILE FABRIC (TYP.)

RCP, TYPE B (2'-6" THICK) WITH

 CONST. BLACKLICK TRAIL�

HW2%AEP = 829.96

N

PGL RT.

� CONST. & R/W IR 70 

B
L

A
C

K
L

IC
K

C
R

E
E

K
T

O
 B

E
 R

E
M

O
V

E
D

E
X

. 
B

R
ID

G
E

5
9

'-
4

" 
O

/O
 D

E
C

K

5
6

'-
0

" 
T

/T
 P

A
R

A
P

E
T

P
A

R
A

P
E

T

1
'-
6
"

STA. 45+64.75
 BRG. F.A.�

STA. 45+65.50
BEGIN APPROACH SLAB

STA. 44+17.75
END APPROACH SLAB

STA. 44+18.50
 BRG. R.A.�

STA. 44+63.50
 PIER 1�

STA. 45+19.75
 PIER 2�

P
A

R
A

P
E

T

1
'-
6
"

APPR. SLAB

25'-0"

(TYP.)

EASTBOUND IR 70

(T
YP
.)

FAI 00070 00840 CD

 CONST. BLACKLICK TRAIL�

FABRIC (TYP.)
TYPE B (2'-6" THICK) WITH GEOTEXTILE

LIMITS OF ROCK CHANNEL PROTECTION,

FAI 00070 00840 L

REMOVED
EX. BRIDGE TO BE 

EX. GROUND

 EL. 813.7�

PROPOSED PROFILE GRADE

DESIGN AGENCY

SFN

PROJECT ID

SUBSET TOTAL

SHEET TOTAL

MAH

CLB

96808
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TBD
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E
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SJF

06-14-23

0

1 3

F
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I/
L

IC
-7

0
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.0
0

/0
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0

REVIEWER

DESIGNER CHECKER

2030 ADTT =

2050 ADT = 2050 ADTT =

DIRECTIONAL DISTRIBUTION =

EARTHWORK LIMITS SHOWN ARE APPROXIMATE.  ACTUAL SLOPES

SHALL CONFORM TO PLAN CROSS SECTIONS.

FOR ADDITIONAL BENCHMARK INFORMATION.  SEE ROADWAY PLAN

SHEET XX.

ELEV. OFFSET

ELEV. OFFSET

ELEV. OFFSET

BENCHMARK DATA (TO BE COMPLETED AT STAGE 1)

NOTES

LEGEND

" ACTUAL MINIMUM VERTICAL CLEARANCE2
110'-3

10'-0" PREFERRED MINIMUM VERTICAL CLEARANCE

HYDRAULIC DATA

DRAINAGE AREA = SQ. MILES42.27

2% AEP

3.22 FEET.

STRUCTURE CLEARS THE

DESIGN HW BY

BM #1 STA.

BM #2 STA.

BM #3 STA.

BM #4 STA.

Q (2% AEP) = 8,696 CFS (FIS) V (2% AEP) = 8.18 FT/S

         ,        ,       ,       

         ,        ,       ,       

         ,        ,       ,       

         ,        ,       ,       

28,340 3,401

38,075 4,569

100%

ELEV. OFFSET

                                                            

DESIGN TRAFFIC:

2030 ADT =

TYPE: CONTINUOUS STEEL BEAM WITH REINFORCED

CONCRETE DECK AND SUBSTRUCTURE

SPANS:

LOADING:

SKEW:

APPROACH SLABS:

ALIGNMENT:

CROWN:

STRUCTURE FILE NUMBER:

DATE BUILT:

DISPOSITION:

ROADWAY:

34'-6"±, 43'-0"±, 34'-6"±

TOE/TOE PARAPET52'-0"±

CF 2000 (57)

NONE

25'-0"±  (AS-1-54)

TANGENT

0.016± FT/FT

2301598

1967

TO BE REPLACED

EXISTING STRUCTURE

PROPOSED STRUCTURE

TYPE:

SPANS:

SKEW:

APPROACH SLABS:

ALIGNMENT:

CROWN:

ROADWAY:

45'-0", 56'-3", 45'-0"

COORDINATES:  LATITUDE

                             LONGITUDE

VEHICULAR LIVE LOAD:  HL-93

TOE/TOE PARAPET

LONG, 15" THICK (AS-1-15, AS-2-15)

FT/FT

56'-0"

NONE

25'-0"

TANGENT

0.016

39°55'54.9"

-82°47'45.2"

WEARING SURFACE: 1"± MONOLITHIC CONCRETE

WEARING SURFACE: MONOLITHIC CONCRETE

DECK AREA: SF8,766

3 SPAN CONTINUOUS REINFORCED CONCRETE SLAB SUPPORTED ON

Q (1% AEP) = 10,000 CFS (FIS) V (1% AEP) = 8.84 FT/S

REINFORCED CONCRETE ABUTMENTS AND CAP AND COLUMN PIERS

 BRG. F.A.)� PIER/�PIER, � PIER/� PIER, � BRG. R.A/�(

FUTURE WEARING SURFACE: 0.06 KSF
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GEOTEXTILE FABRIC
TYPE B (2'-6" THICK) WITH
ROCK CHANNEL PROTECTION,

9"

2'-3"

1'-0"1'-3"

DESIGN AGENCY

SFN

PROJECT ID
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SHEET TOTAL

MAH

CLB

96808

P.0

TBD

A
B

U
T

M
E

N
T

 S
E

C
T

IO
N

B
R

ID
G

E
 N

O
. 
F

A
I 
0
0
0
7
0
 0

0
8
4
0
 R

IR
 7

0
 O

V
E

R
 B

L
A

C
K

L
IC

K
 C

R
E

E
K

SJF

06-14-23

0

2 3

F
A

I/
L

IC
-7

0
.0

.0
0

/0
.0

0

REVIEWER

DESIGNER CHECKER

ABUTMENT SECTION

SHEETING
3'-0" WIDE NEOPRENE 
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C.J.

2'-0"POROUS BACKFILL
WITH GEOTEXTILE 
FABRIC

6" P.C.P.P.



59'-4" O/O DECK 8" BRIDGE NO. FAI 00070 0084 CD

6"

DESIGN AGENCY

SFN

PROJECT ID

SUBSET TOTAL

SHEET TOTAL
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DESIGNER CHECKER

 CONST. & R/W IR 70�

18'-4"

(T
Y

P
.)

3'
-6

"

LANE

12'-0"

SHOULDER

10'-0" 1'-6"1'-6"2"

1'-8" 56'-0" T/T PARAPET 1'-8"

2"

PROFILE GRADE
CROWN

30'-0"

(TYP.)
SBR-1-20
PARAPET

(TYP.)
C.J. (LEVEL)

3"

(TYP.)
DRIP GROOVE

"
2

1
2
'-
2

0.0160.016

(TYP.)
(EPOXY-URETHANE) 

CONCRETE SURFACES
SEALING OF 

TRANSVERSE SECTION

SHOULDER

10'-0"

LANE

12'-0"

LANE

12'-0"

SCUPPER GSD-1-19 (TYP.)



45 46 47

43 44 45 46 47

43 44 45 46 47

2
3

 CONST. RAMP K�

VERTICAL CLEARANCE
POINT OF MIN.

 CONST.  & R/W IR 70�

PLAN

 CONST. RAMP K�PROFILE - ALONG 

90
°0
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00
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N

E
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N

E
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H
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PGL RT.

BRIDGE LIMITS = 147.75' 
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D
E

HW1%AEP = 830.71

EL. 817.00
NORMAL WATER 

OHWM EL. 820.00

4
4

+
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0
.8

4
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T
A
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P

O
T

45 46 47

N
1

7
°3

0
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9
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2
3
9
.3

3
'

2
3

(TYP.)
TYPE A INSTALLATION

 FIX INTINT FIXBOTT FTG.
EL. 825.75

BOTT FTG.
EL. 809.75

BOTT FTG.
EL. 809.75

BOTT FTG.
EL. 826.00

GEOTEXTILE FABRIC (TYP.)
RCP, TYPE B (2'-6" THICK) WITH

 CONST. BLACKLICK TRAIL�

HW2%AEP = 829.96

2:1
 MAX. (

TYP
.)

N

B
L

A
C

K
L

IC
K

C
R

E
E

K

(TYP.)

APPR. SLAB

25'-0"

STA. 44+17.75
END APPROACH SLAB

STA. 44+18.50
 BRG. R.A.�

STA. 44+63.50
 PIER 1�

STA. 45+19.75
 PIER 2� STA. 45+64.75

 BRG. F.A.�

STA. 45+65.50
BEGIN APPROACH SLAB
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P
A

R
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P
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T
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"

PGL

RAMP

FABRIC (TYP.)
TYPE B (2'-6" THICK) WITH GEOTEXTILE
LIMITS OF ROCK CHANNEL PROTECTION,

 CONST. RAMP E�

(T
YP
.)

 CONST. BLACKLICK TRAIL�

RAMP

EASTBOUND IR 70

FAI 00070 00840 R

EX. GROUND

 EL. 815.0�

PROPOSED PROFILE GRADE

DESIGN AGENCY

SFN

PROJECT ID

SUBSET TOTAL

SHEET TOTAL

MAH
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REVIEWER

DESIGNER CHECKER

S
C

A
L
E

 I
N

 F
E

E
T

H
O

R
IZ

O
N

T
A

L

0

5

1
0

2
0

PROPOSED STRUCTURE

TYPE:

SPANS:

SKEW:

APPROACH SLABS:

ALIGNMENT:

SUPERELEVATION:

ROADWAY:

45'-0", 56'-3", 45'-0"

COORDINATES:  LATITUDE

                             LONGITUDE

VEHICULAR LIVE LOAD:  HL-93

TOE/TOE PARAPET

LONG, 15" THICK (AS-1-15, AS-2-15)

FT/FT

56'-0"

NONE

25'-0"

TANGENT

VARIES

39°55'54.4"

-82°47'45.0"

WEARING SURFACE: MONOLITHIC CONCRETE

DECK AREA: SF8,766

3 SPAN CONTINUOUS REINFORCED CONCRETE SLAB SUPPORTED ON

REINFORCED CONCRETE ABUTMENTS AND CAP AND COLUMN PIERS

 BRG. F.A.)� PIER/�PIER, � PIER/� PIER, � BRG. R.A/�(

FUTURE WEARING SURFACE: 0.06 KSF

2030 ADTT =

2050 ADT = 2050 ADTT =

DIRECTIONAL DISTRIBUTION =

EARTHWORK LIMITS SHOWN ARE APPROXIMATE.  ACTUAL SLOPES

SHALL CONFORM TO PLAN CROSS SECTIONS.

FOR ADDITIONAL BENCHMARK INFORMATION.  SEE ROADWAY PLAN

SHEET XX.

ELEV. OFFSET

ELEV. OFFSET

ELEV. OFFSET

BENCHMARK DATA (TO BE COMPLETED AT STAGE 1)

NOTES

LEGEND

" ACTUAL MINIMUM VERTICAL CLEARANCE2
1110'-

10'-0" PREFERRED MINIMUM VERTICAL CLEARANCE

HYDRAULIC DATA

DRAINAGE AREA = SQ. MILES42.27

2% AEP

3.19 FEET.

STRUCTURE CLEARS THE

DESIGN HW BY

BM #1 STA.

BM #2 STA.

BM #3 STA.

BM #4 STA.

Q (2% AEP) = 8,696 CFS (FIS) V (2% AEP) = 8.18 FT/S

         ,        ,       ,       

         ,        ,       ,       

         ,        ,       ,       

         ,        ,       ,       

11,622 465

16,062 642

100%

ELEV. OFFSET

                                                            

DESIGN TRAFFIC:

2030 ADT =

Q (1% AEP) = 10,000 CFS (FIS) V (1% AEP) = 8.84 FT/S
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Appendix C – Preliminary Construction Cost and Lifecycle Cost 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Estimate 96808

Estimated Cost:$2,540,099.19 

Contingency:  20.00%

Estimated Total: $3,048,119.03

I-70 over Blacklick Creek (L) Alternative A Structure Type Study Cost Estimate
SFN 2301563

County:  FAIRFIELD

Season: SUMMER

Urban/Rural Type: URBAN CLASS

Highway Type: 

Work Type: BRIDGE REPLACEMENT

Unit System: E

Spec Year: 23

Base Date: 04/03/23

 Latitude of Midpoint:  395556

Longitude of Midpoint:  824745

District: 05

Federal/State Project Number: E220(032)

Estimate Type: Structure Type Study

Prepared by Marc Henning on 06/05/23
Checked by Sage Flannagan on 06/12/23



 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

Group 1200: Structures Over 20' Span

0053 202E11002 1.000 LS $170,000.00000 $170,000.00
STRUCTURE REMOVED, OVER 20 FOOT SPAN

0054 202E22900 239.000 SY $35.49494 $8,483.29
APPROACH SLAB REMOVED

 
0055 503E11100 1.000 LS $50,000.00000 $50,000.00

COFFERDAMS AND EXCAVATION BRACING

0056 503E21300 1.000 LS $50,000.00000 $50,000.00
UNCLASSIFIED EXCAVATION

 
0057 505E11100 1.000 LS $25,000.00000 $25,000.00

PILE DRIVING EQUIPMENT MOBILIZATION

0058 507E00500 4,700.000 FT $12.46246 $58,573.56
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, DRIVEN

0059 507E00550 5,170.000 FT $48.00000 $248,160.00
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, FURNISHED

0060 509E10000 212,870.000 LB $2.00000 $425,740.00
EPOXY COATED REINFORCING STEEL

 
0066 511E34446 438.000 CY $900.11905 $394,252.14

CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK

0067 511E34450 64.000 CY $550.71622 $35,245.84
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK (PARAPET)

0068 511E41012 121.000 CY $917.24035 $110,986.08
CLASS QC1 CONCRETE WITH QC/QA, PIER ABOVE FOOTINGS

0069 511E44112 82.000 CY $827.83508 $67,882.48
CLASS QC1 CONCRETE WITH QC/QA, ABUTMENT NOT INCLUDING FOOTIN G

0070 511E46512 118.000 CY $562.74874 $66,404.35
CLASS QC1 CONCRETE WITH QC/QA, FOOTING

0071 513E10260 288,673.000 LB $1.80097 $519,891.41
STRUCTURAL STEEL MEMBERS, LEVEL 3

0073 513E20000 6,540.000 EACH $4.60152 $30,093.94
WELDED STUD SHEAR CONNECTORS

 
0074 514E00060 4,066.000 SF $6.35592 $25,843.17

FIELD PAINTING STRUCTURAL STEEL, INTERMEDIATE COAT
COATING OF BEAM ENDS

0075 514E00066 4,066.000 SF $3.18195 $12,937.81
FIELD PAINTING STRUCTURAL STEEL, FINISH COAT

0079 516E44100 40.000 EACH $1,150.00000 $46,000.00
ELASTOMERIC BEARING WITH INTERNAL LAMINATES AND LOAD PLATE ( NEOPRENE)
(?" X ?" X ?")

0080 518E21200 123.000 CY $77.10359 $9,483.74
POROUS BACKFILL WITH GEOTEXTILE FABRIC

 
0082 526E25010 463.000 SY $330.27077 $152,915.37

REINFORCED CONCRETE APPROACH SLABS WITH QC/QA (T=15")

 
0526 526E90010 167.000 FT $192.85038 $32,206.01

Page 2 of 3
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 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

TYPE A INSTALLATION

Total for Group 1200:$2,540,099.19     
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Estimate 96808

Estimated Cost:$2,379,190.19 

Contingency:  20.00%

Estimated Total: $2,855,028.23

I-70 over Blacklick Creek (L) Alternative B Structure Type Study Cost Estimate
SFN 2301563

County:  FAIRFIELD

Season: SUMMER

Urban/Rural Type: URBAN CLASS

Highway Type: 

Work Type: BRIDGE REPLACEMENT

Unit System: E

Spec Year: 23

Base Date: 04/03/23

 Latitude of Midpoint:  395556

Longitude of Midpoint:  824745

District: 05

Federal/State Project Number: E220(032)

Estimate Type: Structure Type Study

Prepared by Marc Henning on 06/05/23
Checked by Sage Flannagan on 06/12/23



 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

Group 1200: Structures Over 20' Span

0053 202E11002 1.000 LS $170,000.00000 $170,000.00
STRUCTURE REMOVED, OVER 20 FOOT SPAN

0054 202E22900 239.000 SY $35.49494 $8,483.29
APPROACH SLAB REMOVED

 
0055 503E11100 1.000 LS $50,000.00000 $50,000.00

COFFERDAMS AND EXCAVATION BRACING

0056 503E21300 1.000 LS $50,000.00000 $50,000.00
UNCLASSIFIED EXCAVATION

 
0057 505E11100 1.000 LS $25,000.00000 $25,000.00

PILE DRIVING EQUIPMENT MOBILIZATION

0058 507E00500 4,300.000 FT $12.46246 $53,588.58
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, DRIVEN

0059 507E00550 4,730.000 FT $48.00000 $227,040.00
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, FURNISHED

0060 509E10000 235,720.000 LB $2.00000 $471,440.00
EPOXY COATED REINFORCING STEEL

 
0063 511E32212 1,036.000 CY $833.00000 $862,988.00

CLASS QC2 CONCRETE WITH QC/QA, SUPERSTRUCTURE

0067 511E34450 59.000 CY $550.71622 $32,492.26
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK (PARAPET)

0068 511E41012 121.000 CY $917.24035 $110,986.08
CLASS QC1 CONCRETE WITH QC/QA, PIER ABOVE FOOTINGS

0069 511E44112 66.000 CY $858.29803 $56,647.67
CLASS QC1 CONCRETE WITH QC/QA, ABUTMENT NOT INCLUDING FOOTIN G

0070 511E46512 117.000 CY $563.41185 $65,919.19
CLASS QC1 CONCRETE WITH QC/QA, FOOTING

0073 518E21200 123.000 CY $77.10359 $9,483.74
POROUS BACKFILL WITH GEOTEXTILE FABRIC

 
0074 526E25010 463.000 SY $330.27077 $152,915.37

REINFORCED CONCRETE APPROACH SLABS WITH QC/QA (T=15")

 
0075 526E90010 167.000 FT $192.85038 $32,206.01

TYPE A INSTALLATION

Total for Group 1200:$2,379,190.19     
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Estimate 96808

Estimated Cost:$1,988,790.08 

Contingency:  20.00%

Estimated Total: $2,386,548.10

I-70 over Blacklick Creek (R) Alternative A Structure Type Study Cost Estimate
SFN 2301598

County:  FAIRFIELD

Season: SUMMER

Urban/Rural Type: URBAN CLASS

Highway Type: 

Work Type: BRIDGE REPLACEMENT

Unit System: E

Spec Year: 23

Base Date: 04/03/23

 Latitude of Midpoint:  395555

Longitude of Midpoint:  824744

District: 05

Federal/State Project Number: E220(032)

Estimate Type: Structure Type Study

Prepared by Marc Henning on 06/05/23
Checked by Sage Flannagan on 06/12/23



 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

Group 1200: Structures Over 20' Span

0054 202E11002 1.000 LS $154,000.00000 $154,000.00
STRUCTURE REMOVED, OVER 20 FOOT SPAN

0055 202E22900 222.000 SY $35.80482 $7,948.67
APPROACH SLAB REMOVED

 
0056 503E21300 1.000 LS $50,000.00000 $50,000.00

UNCLASSIFIED EXCAVATION

 
0057 503E11100 1.000 LS $50,000.00000 $50,000.00

COFFERDAMS AND EXCAVATION BRACING

0058 505E11100 1.000 LS $25,000.00000 $25,000.00
PILE DRIVING EQUIPMENT MOBILIZATION

0059 507E00500 3,200.000 FT $12.46246 $39,879.87
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, DRIVEN

0060 507E00550 3,520.000 FT $48.00000 $168,960.00
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, FURNISHED

0063 509E10000 159,204.000 LB $2.00000 $318,408.00
EPOXY COATED REINFORCING STEEL

 
0066 511E34446 312.000 CY $946.69503 $295,368.85

CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK

0067 511E34450 64.000 CY $550.71622 $35,245.84
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK (PARAPET)

0068 511E41012 81.000 CY $1,005.92850 $81,480.21
CLASS QC1 CONCRETE WITH QC/QA, PIER ABOVE FOOTINGS

0069 511E44112 53.000 CY $890.22253 $47,181.79
CLASS QC1 CONCRETE WITH QC/QA, ABUTMENT NOT INCLUDING FOOTIN G

0070 511E46512 112.000 CY $566.82710 $63,484.64
CLASS QC1 CONCRETE WITH QC/QA, FOOTING

0071 513E10260 230,938.000 LB $1.80097 $415,912.41
STRUCTURAL STEEL MEMBERS, LEVEL 3

0073 513E20000 5,232.000 EACH $4.60152 $24,075.15
WELDED STUD SHEAR CONNECTORS

 
0074 514E00060 4,066.000 SF $6.35592 $25,843.17

FIELD PAINTING STRUCTURAL STEEL, INTERMEDIATE COAT
COATING OF BEAM ENDS

0075 514E00066 4,066.000 SF $3.18195 $12,937.81
FIELD PAINTING STRUCTURAL STEEL, FINISH COAT

0079 516E44100 32.000 EACH $1,150.00000 $36,800.00
ELASTOMERIC BEARING WITH INTERNAL LAMINATES AND LOAD PLATE ( NEOPRENE)
(?" X ?" X ?")

0080 518E21200 83.000 CY $80.13918 $6,651.55
POROUS BACKFILL WITH GEOTEXTILE FABRIC

 
0081 526E25010 330.000 SY $320.58398 $105,792.71

REINFORCED CONCRETE APPROACH SLABS WITH QC/QA (T=15")

 
0082 526E90010 119.000 FT $200.16314 $23,819.41

Page 2 of 3
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 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

TYPE A INSTALLATION

Total for Group 1200:$1,988,790.08     
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Estimate 96808

Estimated Cost:$1,783,508.33 

Contingency:  20.00%

Estimated Total: $2,140,210.00

I-70 over Blacklick Creek (R) Alternative B Structure Type Study Cost Estimate
SFN 2301598

County:  FAIRFIELD

Season: SUMMER

Urban/Rural Type: URBAN CLASS

Highway Type: 

Work Type: BRIDGE REPLACEMENT

Unit System: E

Spec Year: 23

Base Date: 04/03/23

 Latitude of Midpoint:  395555

Longitude of Midpoint:  824744

District: 05

Federal/State Project Number: E220(032)

Estimate Type: Structure Type Study

Prepared by Marc Henning on 06/05/23
Checked by Sage Flannagan on 06/12/23



 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

Group 1200: Structures Over 20' Span

0054 202E11002 1.000 LS $154,000.00000 $154,000.00
STRUCTURE REMOVED, OVER 20 FOOT SPAN

0055 202E22900 222.000 SY $35.80482 $7,948.67
APPROACH SLAB REMOVED

 
0056 503E11100 1.000 LS $50,000.00000 $50,000.00

COFFERDAMS AND EXCAVATION BRACING

0057 503E21300 1.000 LS $50,000.00000 $50,000.00
UNCLASSIFIED EXCAVATION

 
0058 505E11100 1.000 LS $25,000.00000 $25,000.00

PILE DRIVING EQUIPMENT MOBILIZATION

0059 507E00500 2,900.000 FT $12.46246 $36,141.13
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, DRIVEN

0060 507E00550 3,190.000 FT $48.00000 $153,120.00
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, FURNISHED

0062 509E10000 169,979.000 LB $2.00000 $339,958.00
EPOXY COATED REINFORCING STEEL

 
0064 511E32212 738.000 CY $833.00000 $614,754.00

CLASS QC2 CONCRETE WITH QC/QA, SUPERSTRUCTURE

0067 511E34450 59.000 CY $550.71622 $32,492.26
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK (PARAPET)

0068 511E41012 81.000 CY $1,005.92850 $81,480.21
CLASS QC1 CONCRETE WITH QC/QA, PIER ABOVE FOOTINGS

0069 511E44112 42.000 CY $925.37495 $38,865.75
CLASS QC1 CONCRETE WITH QC/QA, ABUTMENT NOT INCLUDING FOOTIN G

0070 511E46512 112.000 CY $566.82710 $63,484.64
CLASS QC1 CONCRETE WITH QC/QA, FOOTING

0073 518E21200 83.000 CY $80.13918 $6,651.55
POROUS BACKFILL WITH GEOTEXTILE FABRIC

 
0074 526E25010 330.000 SY $320.58398 $105,792.71

REINFORCED CONCRETE APPROACH SLABS WITH QC/QA (T=15")

 
0075 526E90010 119.000 FT $200.16314 $23,819.41

TYPE A INSTALLATION

Total for Group 1200:$1,783,508.33     
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Estimate 96808

Estimated Cost:$1,826,841.41 

Contingency:  20.00%

Estimated Total: $2,192,209.69

I-70 over Blacklick Creek (CD Road) Alternative A Structure Type Study Cost Estimate
SFN 0000001

County:  FAIRFIELD

Season: SUMMER

Urban/Rural Type: URBAN CLASS

Highway Type: 

Work Type: BRIDGE REPLACEMENT

Unit System: E

Spec Year: 23

Base Date: 04/03/23

 Latitude of Midpoint:  395555

Longitude of Midpoint:  824744

District: 05

Federal/State Project Number: E220(032)

Estimate Type: Structure Type Study

Prepared by Marc Henning on 06/05/23
Checked by Sage Flannagan on 06/12/23



 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

Group 1200: Structures Over 20' Span

0056 503E21300 1.000 LS $50,000.00000 $50,000.00
UNCLASSIFIED EXCAVATION

 
0057 503E11100 1.000 LS $50,000.00000 $50,000.00

COFFERDAMS AND EXCAVATION BRACING

0058 505E11100 1.000 LS $25,000.00000 $25,000.00
PILE DRIVING EQUIPMENT MOBILIZATION

0059 507E00500 3,200.000 FT $12.46246 $39,879.87
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, DRIVEN

0060 507E00550 3,520.000 FT $48.00000 $168,960.00
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, FURNISHED

0063 509E10000 159,204.000 LB $2.00000 $318,408.00
EPOXY COATED REINFORCING STEEL

 
0066 511E34446 312.000 CY $946.69503 $295,368.85

CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK

0067 511E34450 64.000 CY $550.71622 $35,245.84
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK (PARAPET)

0068 511E41012 81.000 CY $1,005.92850 $81,480.21
CLASS QC1 CONCRETE WITH QC/QA, PIER ABOVE FOOTINGS

0069 511E44112 53.000 CY $890.22253 $47,181.79
CLASS QC1 CONCRETE WITH QC/QA, ABUTMENT NOT INCLUDING FOOTIN G

0070 511E46512 112.000 CY $566.82710 $63,484.64
CLASS QC1 CONCRETE WITH QC/QA, FOOTING

0071 513E10260 230,938.000 LB $1.80097 $415,912.41
STRUCTURAL STEEL MEMBERS, LEVEL 3

0073 513E20000 5,232.000 EACH $4.60152 $24,075.15
WELDED STUD SHEAR CONNECTORS

 
0074 514E00060 4,066.000 SF $6.35592 $25,843.17

FIELD PAINTING STRUCTURAL STEEL, INTERMEDIATE COAT
COATING OF BEAM ENDS

0075 514E00066 4,066.000 SF $3.18195 $12,937.81
FIELD PAINTING STRUCTURAL STEEL, FINISH COAT

0079 516E44100 32.000 EACH $1,150.00000 $36,800.00
ELASTOMERIC BEARING WITH INTERNAL LAMINATES AND LOAD PLATE ( NEOPRENE)
(?" X ?" X ?")

0080 518E21200 83.000 CY $80.13918 $6,651.55
POROUS BACKFILL WITH GEOTEXTILE FABRIC

 
0081 526E25010 330.000 SY $320.58398 $105,792.71

REINFORCED CONCRETE APPROACH SLABS WITH QC/QA (T=15")

 
0082 526E90010 119.000 FT $200.16314 $23,819.41

TYPE A INSTALLATION

Total for Group 1200:$1,826,841.41     
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Estimate 96808

Estimated Cost:$1,621,559.66 

Contingency:  20.00%

Estimated Total: $1,945,871.59

I-70 over Blacklick Creek (CD Road) Alternative B Structure Type Study Cost Estimate
SFN 0000001

County:  FAIRFIELD

Season: SUMMER

Urban/Rural Type: URBAN CLASS

Highway Type: 

Work Type: BRIDGE REPLACEMENT

Unit System: E

Spec Year: 23

Base Date: 04/03/23

 Latitude of Midpoint:  395555

Longitude of Midpoint:  824744

District: 05

Federal/State Project Number: E220(032)

Estimate Type: Structure Type Study

Prepared by Marc Henning on 06/05/23
Checked by Sage Flannagan on 06/12/23



 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

Group 1200: Structures Over 20' Span

0056 503E11100 1.000 LS $50,000.00000 $50,000.00
COFFERDAMS AND EXCAVATION BRACING

0057 503E21300 1.000 LS $50,000.00000 $50,000.00
UNCLASSIFIED EXCAVATION

 
0058 505E11100 1.000 LS $25,000.00000 $25,000.00

PILE DRIVING EQUIPMENT MOBILIZATION

0059 507E00500 2,900.000 FT $12.46246 $36,141.13
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, DRIVEN

0060 507E00550 3,190.000 FT $48.00000 $153,120.00
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, FURNISHED

0062 509E10000 169,979.000 LB $2.00000 $339,958.00
EPOXY COATED REINFORCING STEEL

 
0064 511E32212 738.000 CY $833.00000 $614,754.00

CLASS QC2 CONCRETE WITH QC/QA, SUPERSTRUCTURE

0067 511E34450 59.000 CY $550.71622 $32,492.26
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK (PARAPET)

0068 511E41012 81.000 CY $1,005.92850 $81,480.21
CLASS QC1 CONCRETE WITH QC/QA, PIER ABOVE FOOTINGS

0069 511E44112 42.000 CY $925.37495 $38,865.75
CLASS QC1 CONCRETE WITH QC/QA, ABUTMENT NOT INCLUDING FOOTIN G

0070 511E46512 112.000 CY $566.82710 $63,484.64
CLASS QC1 CONCRETE WITH QC/QA, FOOTING

0073 518E21200 83.000 CY $80.13918 $6,651.55
POROUS BACKFILL WITH GEOTEXTILE FABRIC

 
0074 526E25010 330.000 SY $320.58398 $105,792.71

REINFORCED CONCRETE APPROACH SLABS WITH QC/QA (T=15")

 
0075 526E90010 119.000 FT $200.16314 $23,819.41

TYPE A INSTALLATION

Total for Group 1200:$1,621,559.66     
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BY: SJF 6/8/2023

CHK: CLB 6/12/2023

AMERICAN STRUCTUREPOINT, INC.

FAI-70-00840
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Alt. A (Left) Alt. B (Left) Alt. A (Right) Alt. B (Right) Alt. A (CD Road) Alt. B (CD Road)

Number of Spans 3 3 3 3 3 3

Span Length
49'-0", 65'-0",                          

49'-0"

45'-0", 56'-3",                

45'-0"

49'-0", 65'-0",                 

49'-0"

45'-0", 56'-3",              

45'-0"

49'-0", 65'-0",                  

49'-0"

45'-0", 56'-3",                

45'-0"

Superstructure

Type
W27 ROLLED STEEL 

BEAM

CONTINUOUS 

REINFORCED 

CONCRETE SLAB

W27 ROLLED STEEL 

BEAM

CONTINUOUS 

REINFORCED 

CONCRETE SLAB

W27 ROLLED STEEL 

BEAM

CONTINUOUS 

REINFORCED 

CONCRETE SLAB

Number of Beam Lines 10 N/A 8 N/A 8 N/A

Spacing 8'-8" N/A 7'-8" N/A 7'-8" N/A

Deck/Slab Thickness 8 1/2" Composite 26 1/2" 8 1/2" Composite 26 1/2" 8 1/2" Composite 26 1/2"

Deck Area 13750 SF 12317 SF 9790 SF 8766 SF 9790 SF 8766 SF

Patching Area 250 SF 250 SF 150 SF 150 SF 150 SF 150 SF

Painting Area 4066 SF 0 SF 4066 SF 0 SF 4066 SF 0 SF

Substructure

Abutment Type Integral Integral Integral Integral Integral Integral

Pier Type Cap and Column Cap and Column Cap and Column Cap and Column Cap and Column Cap and Column

Cost

Comparative Initial 

Construction Cost
$3,048,119 $2,855,028 $2,386,548 $2,140,210 $2,192,210 $1,945,872

Life Cycle Cost $5,119,400 $4,172,100 $3,897,600 $3,071,600 $3,703,300 $2,877,300

i  = 2.00%

DECK OVERLAY UNIT COST = $ 85 /SF

DECK REPLACEMENT UNIT COST = $ 175 /SF

PATCHING UNIT COST = $ 175 /SF

PAINTING UNIT COST = $ 30 /SF
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Event Period PWF 2023 Cost PWF*Cost

Initial Construction Cost 0 years 1.00 $3,048,119 $3,048,100

Painting of Structural Steel 25 years 0.61 $121,980 $74,400

Deck Overlay 25 years 0.61 $1,168,750 $712,400

Substructure Patching 25 years 0.61 $43,750 $26,700

Painting of Structural Steel 50 years 0.37 $121,980 $45,300

Deck Replacement 50 years 0.37 $2,406,250 $894,000

Substructure Patching 50 years 0.37 $43,750 $16,300

Painting of Structural Steel 75 years 0.23 $121,980 $27,600

Deck Overlay 75 years 0.23 $1,168,750 $264,700

Substructure Patching 75 years 0.23 $43,750 $9,900

$5,119,400

Event Period PWF 2021 Cost PWF*Cost

Initial Construction Cost 0 years 1.00 $2,855,028 $2,855,000

Deck Overlay 25 years 0.61 $1,046,945 $638,100

Substructure Patching 25 years 0.61 $43,750 $26,700

Deck Overlay 50 years 0.37 $1,046,945 $389,000

Substructure Patching 50 years 0.37 $43,750 $16,300

Deck Overlay 75 years 0.23 $1,046,945 $237,100

Substructure Patching 75 years 0.23 $43,750 $9,900

$4,172,100

Alt. A (Left)

Alt. B (Left)

LIFE CYCLE COST =

LIFE CYCLE COST =
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Event Period PWF 2023 Cost PWF*Cost

Initial Construction Cost 0 years 1.00 $2,386,548 $2,386,500

Painting of Structural Steel 25 years 0.61 $121,980 $74,400

Deck Overlay 25 years 0.61 $832,150 $507,200

Substructure Patching 25 years 0.61 $26,250 $16,000

Painting of Structural Steel 50 years 0.37 $121,980 $45,300

Deck Replacement 50 years 0.37 $1,713,250 $636,500

Substructure Patching 50 years 0.37 $26,250 $9,800

Painting of Structural Steel 75 years 0.23 $121,980 $27,600

Deck Overlay 75 years 0.23 $832,150 $188,400

Substructure Patching 75 years 0.23 $26,250 $5,900

$3,897,600

Event Period PWF 2021 Cost PWF*Cost

Initial Construction Cost 0 years 1.00 $2,140,210 $2,140,200

Deck Overlay 25 years 0.61 $745,110 $454,200

Substructure Patching 25 years 0.61 $26,250 $16,000

Deck Overlay 50 years 0.37 $745,110 $276,800

Substructure Patching 50 years 0.37 $26,250 $9,800

Deck Overlay 75 years 0.23 $745,110 $168,700

Substructure Patching 75 years 0.23 $26,250 $5,900

$3,071,600

Alt. A (Right)

LIFE CYCLE COST =

Alt. B (Right)

LIFE CYCLE COST =
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Event Period PWF 2023 Cost PWF*Cost

Initial Construction Cost 0 years 1.00 $2,192,210 $2,192,200

Painting of Structural Steel 25 years 0.61 $121,980 $74,400

Deck Overlay 25 years 0.61 $832,150 $507,200

Substructure Patching 25 years 0.61 $26,250 $16,000

Painting of Structural Steel 50 years 0.37 $121,980 $45,300

Deck Replacement 50 years 0.37 $1,713,250 $636,500

Substructure Patching 50 years 0.37 $26,250 $9,800

Painting of Structural Steel 75 years 0.23 $121,980 $27,600

Deck Overlay 75 years 0.23 $832,150 $188,400

Substructure Patching 75 years 0.23 $26,250 $5,900

$3,703,300

Event Period PWF 2021 Cost PWF*Cost

Initial Construction Cost 0 years 1.00 $1,945,872 $1,945,900

Deck Overlay 25 years 0.61 $745,110 $454,200

Substructure Patching 25 years 0.61 $26,250 $16,000

Deck Overlay 50 years 0.37 $745,110 $276,800

Substructure Patching 50 years 0.37 $26,250 $9,800

Deck Overlay 75 years 0.23 $745,110 $168,700

Substructure Patching 75 years 0.23 $26,250 $5,900

$2,877,300

Alt. A (CD Road)

LIFE CYCLE COST =

Alt. B (CD Road)

LIFE CYCLE COST =
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Appendix D – Existing Bridge Plans 
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Appendix E – Bridge Inspection Photographs 
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Photograph 1: Shared Use Path End View (Looking North)  

 

 

Photograph 2: Shared Use Path Min. Vertical Clearance Signage 

 

Photograph 3: Left Bridge / R.A., Cracking @ SW Wingwall & Patch Under Beam 8 

 

 

Photograph 4: Left Bridge / Grout RCP @ Pier 1 
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Photograph 5: Left Bridge / Silt Deposits Along Pier 1 

 

 

Photograph 6: Channel Section Through Bridges (Looking South) 

 

Photograph 7: Left Bridge / Pier 1 East Face (Typical Pier Condtion) 

 

 

Photograph 8: Left Bridge / F.A., Dumped Rock Fill Repair 
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Photograph 9: Left Bridge / F.A., Typical Abutment Condition 

 

 

Photograph 10: Right Bridge / F.A., Small Spall at Beam 1 

 

Photograph 11: Right Bridge / F.A., Typical Abutment Condition 

 

 

Photograph 12: Right Bridge / Pier 2, Minor Corner Spall East Face 



  
 

2021.00273   

 

Photograph 13: Right Bridge / Pier 2 West Face (Typical Pier Condition) 

 

 

Photograph 14: Severe Erosion at North End of Path Retaining Wall 

 

Photograph 15: Minor Erosion at South End of Path Retaining Wall 

 

 

Photograph 16: Right Bridge / Electrical Conduit Mounted to Deck 
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Summary 

The following report has been prepared for the replacement of the existing structure carrying IR-70 over 

Blacklick Creek in Fairfield County, Ohio. Impacts of the proposed structure replacement on existing channel 

hydraulics and FEMA flood elevations are evaluated herein, with reference to the ODOT Location and Design 

Manual, Volume 2 to ensure all applicable design criteria is met.  

The existing IR-70 over Blacklick Creek bridges (FAI-70-00840 L, SFN 2301563; FAI-70-00840 R, SFN 2301598) 

are three-span (34’-6”±, 43’-0”±, 34’-6”±) continuous rolled steel beam structures with an overall length of 

114’-0” ± each. The substructures are comprised of reinforced concrete integral abutments and T-type piers 

with no skew. The width of the left bridge varies from 55’-10
�

�
”± to 58’-2

�

�
”± face-to-face of parapet. The 

width of the right bridge is 52’-0”± F/F of parapet. Originally built in 1967, the structures are to be replaced 

based on current condition and roadway widening requirements. Additional consideration is The Blacklick 

Creek Greenway Trail which crosses under IR-70 in the west end span of the bridges alongside Blacklick 

Creek. The proposed structure will maintain or improve the existing minimum vertical clearance of 9’-0”.  

The recommended replacement structures are three-span (45’-0”, 56’-3”, 45’-0”) continuous reinforced 

concrete slab bridges on integral abutments and cap and column piers. The proposed Left and Right 

structures are 83’-4” and 59’-4” wide, respectively. A third, 59’-4” wide structure would carry three lanes of 

the proposed IR-70 EB CD Road. Due to proximity and similarity of hydraulic cross-section, eastbound and 

CD Road structures are modeled as a single bridge. The preferred alternative was found to clear the 50-year 

and 100-year design flood elevations by 2.81 feet and 2.06 feet, respectively. The proposed 26.5” thick slab 

design reduces structural depth and therefore improves vertical clearance above the shared use path that 

runs under the bridges. The low chord of the recommended replacement structure is 0.93 feet higher than 

the existing structure. 

The recommended replacement structure meets all hydraulic design criteria, as well as satisfying a “no rise” 

condition with respect to the effective FEMA 100-year flood elevations. 
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Project Location 

The project is located at the IR-70 crossing over Blacklick Creek in Fairfield County, Ohio. The IR-70 structures 

are located approximately 0.35 miles west of SR-256.  

 

Hydraulic Narrative 

According to the Flood Insurance Study (FIS), Blacklick Creek drains approximately 42.27 square miles to the 

project site. The location is within the limits of a FEMA designated Zone AE, with established floodway (FIRM 

Panels 39049C0366K, revised 06/17/2008 and 39045C0020G, effective 01/06/2012); therefore a “no rise” 

condition is required for the proposed improvements. Based on the FIS performed for Franklin County, Ohio 

(revised 06/16/2011) a base flood elevation of 831.9’ has been established just upstream of the Left IR-70 

bridge (FIS Cross-Section AI). The effective FIRM indicates the roadway is overtopped during the 1% AEP 

event, thought the analysis did not confirm this. The area immediately surrounding the bridge is comprised 

primarily of wooded land. Commercial properties are located to the northeast and southeast of the 

structure. Blacklick Woods Metro Park is located immediately northwest of the structure. The Blacklick Creek 

Greenway Trail crosses under the structures on the west side. 
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1 Design Year Frequency and Allowable Headwater 

IR-70 is functionally classified as an “urban interstate” roadway with a design year ADT (2050) of 76,150. 

Based on this information the design flood frequency is the 2% AEP event (50 year), in accordance with 

Section 1004.2 of the ODOT Location & Design Manual Volume 2.  

According to the criteria stated in the ODOT Location & Design Manual Volume 2, Section 1006.3, the bridge 

low chord is required to clear the water surface profile of the design year storm. Additionally, the existing 

headwater for the 2% design AEP and 1% AEP (100 year) events shall be approximately matched or lowered.  

2 Hydraulic Analysis  

The process to develop the HEC-RAS model used for the hydraulic analysis is discussed below. Hydraulic 

analysis was conducted using HEC-RAS (v.5.0.6) software. Procedures outlined by FEMA were followed to 

ensure consistency with the Flood Insurance Study and effective Flood Insurance Rate Mapping. Though the 

proposed replacement alternatives will not completely span the established floodway, a no-rise condition 

will be satisfied and no coordination with FEMA is anticipated to be necessary. 

A. Effective Model 

The data from the FEMA request was received on January 10th, 2023, and consisted of WSPRO model 

printouts for 100-year (1% AEP), 500-year (0.2% AEP) and floodway runs, a Franklin countywide study with 

HEC-2 and TR-20 effective models, and 3 LOMRs (00-05-319P, 02-05-3227P, and 98-05-381P). The WSPRO 

printouts include the section of Blacklick Creek above Main Street, approximately two miles upstream of the 

structure. The HEC-2 and TR-20 models from the Franklin countywide study include the same section of 

Blacklick Creek located approximately 15 miles upstream of the structure. The provided LOMRs are located 

outside the study area, with the closest (98-05-381P) located approximately 5 miles upstream of the bridge. 

Based on this information, it was determined that an effective model was not available.  

B. Duplicate Effective Model 

There was insufficient information to recreate a “duplicate effective” model using what was provided by 

FEMA. As a result, the duplicate effective HEC-RAS model was created using the field survey information, 

supplemented by GIS data, and the flow rates and Manning’s ‘n’ values from the current Franklin County FIS 

Study. The model was calibrated using the “Known W.S.” boundary condition option in HEC-RAS, with 1% 

AEP water surface elevations from the Franklin County FIS flood profiles used as input. With no FIS flood 

profiles for the 0.2% AEP,  2% AEP, 10% AEP, and 20% AEP events provided downstream of the bridge, the 

local channel slope was calculated from survey data and used as the final boundary condition to include 

these AEP events in the analysis. The model extends approximately 650’ upstream and 750’ downstream of 

IR-70. The results of the duplicate effective model indicate an effective tie-in is achieved with the effective 

FEMA model at the upstream and downstream limits (RS 2450 and RS 1050). The calculated BFEs at these 

tie-in points are within 0.5’ of the corresponding graphical elevations from the effective Franklin County FIS 

Flood Profiles (see table in Section C below). 

C. Corrected Effective & Existing Model 

The corrected effective model is the duplicate effective model. The existing model is the corrected effective 

model with the addition of the shared use path. Based on satellite imagery, the path was completed around 

2010, after the effective FIRM date of June 17th, 2008. 
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The existing IR-70 bridge is a three-span (34’-6”, 43’-0”, 34’-6”) structure, comprised of continuous rolled 

steel beams with reinforced concrete deck. The superstructure depth is approximately 3.5’ at the upstream 

face. 

Cross  

Section 

Effective Flood 

Profile (FIS) 

Duplicate Effective 

(Known W.S. 

Boundary Condition) 

Duplicate Effective 

(Slope Boundary 

Condition) 

Corrected Effective 

(Slope Boundary 

Condition) 

Existing Condition 

(Slope Boundary 

Condition) 

RS 2450.00 832.50 832.25 832.32 832.35 832.35 

RS 1050.00 827.60 827.60 828.01 828.01 828.01 

 

The results of the hydraulic analysis indicate that the existing structure is adequately sized for peak storm 

events. The existing low chord clears the 2% AEP event by 1.36 feet at the upstream face of the structure 

and the structure is not overtopped by the 1% AEP event. However, the existing structure is overtopped by 

the 0.2% AEP event. Outlet velocities at the structure downstream cross section are 8.05 fps and 8.67 fps 

for the 2% AEP and 1% AEP events respectively. 

D. Proposed Model 

Alternative A 

Alternative A consists of a 3-span (49’-0”, 65’-0”, 49’-0”) continuous steel beam superstructure on integral 

abutments and reinforced concrete cap and column piers. The proposed span arrangement was developed 

to better accommodate the Blacklick Trail shared use path by increasing the current end span lengths. 

Reduction in beam depth from the existing 30” wide-flange beam to a W27 section allows widening of the 

bridge while maintaining the existing low chord elevation. The overall length of the structure increases from 

112 feet to 163 feet.  

The results of the hydraulic analysis indicate that this alternative meets all hydraulic design criteria and 

satisfies the “no rise” condition. The proposed low chord clears the 2% AEP event by 2.03 feet at the 

upstream face of the structure and the structure is not overtopped by the 1% AEP event. Outlet velocities 

at the structure downstream cross section are 8.10 fps and 8.73 fps for the 2% AEP and 1% AEP events 

respectively. 

Alternative B 

Alternative B consists of a 3-span (45’-0”, 56’-3”, 45’-0”) reinforced concrete slab superstructure on integral 

abutments and cap and column piers. The proposed span arrangement was selected from the standard 

continuous slab bridge designs to better accommodate the Blacklick Trail, by increasing the current end span 

lengths. The proposed superstructure depth is approximately 2.21 feet. Reduced structural depth raises the 

bridge low chord by 0.93 feet, increasing path vertical clearance and waterway opening area.  

The results of the hydraulic analysis indicate that this alternative meets all hydraulic design criteria and 

satisfies the “no rise” condition. The proposed low chord clears the 2% AEP event by 2.81 feet at the 

upstream face of the structure and the structure is not overtopped by the 1% AEP event. Outlet velocities 

at the structure downstream cross section are 8.18 fps and 8.84 fps for the 2% AEP event and 1% AEP event 

respectively.  
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Alternative C 

The Widening Alternative maintains the existing three-span (34’-6”, 43’-0”, 34’-6”) arrangement for the Left 

and Right bridges. The CD Road Bridge matches the locations of the Forward Abutment and Piers 1 and 2, 

while lengthening Span 1 to 48’-3” to accommodate the Blacklick Trail. The Left and Right structures are 

widened to 83’-4” and 59’-4” respectively. The proposed low chord clears the 2% AEP event by 1.27 feet at 

the upstream face of the structure and the structure is not overtopped by the 1% AEP event. However, the 

proposed widening does not satisfy a “no rise” condition with respect to the effective FEMA base flood 

elevations. Outlet velocities at the structure downstream cross section are 8.30 fps and 8.99 fps for the 2% 

AEP and 1% AEP events respectively. 

Refer to the Structure Type Study for more information on the Existing and Proposed Structures. 

Hydraulic Analysis Summary 

 Existing 

 

Proposed  

Alt. A 

Proposed Alt. B 

(Recommended) 

Proposed 

Alt. C 

Q50 

(CFS) 

8,696 8,696 8,696 8,696 

Q100 

(CFS) 

10,000 10,000 10,000 10,000 

Bridge Type Rolled Steel Beam Rolled Steel Beam Concrete Slab Rolled Steel Beam 

Waterway 

Opening Area 

(SFT) 

±1,283 (L) 

±1,275 (R) 

1,712 (L) 

1,748 (R) 

1,748 (L) 

1,742 (R) 

1,336 (L) 

1,332 (R) 

Span Arrangement 

(FT) 

Three Span:  

±34’-6”, ±43’-0”, 

±34’-6”  

Three Span:  

49’-0”, 65’-0”,  

49’-0” 

Three Span:  

45’-0”, 56’-3”,  

45’-0” 

Three Span:  

±34’-6”, ±43’-0”, 

±34’-6” 

Bridge Width 

(FT) 

±55.88’ - 58.21’ (L) 

±52.0’ (R) 

83.33’ (L) 

59.33’ (R) 

59.33’ (CD Road) 

83.33’ (L) 

59.33’ (R) 

59.33’ (CD Road) 

83.33’ (L) 

59.33’ (R) 

59.33’ (CD Road) 

Low Chord 

Elevation 

±831.81 831.81 832.74 831.81 

HW50 

(Upstream) 

830.45 829.78 829.93 830.54 

HW100 

(Upstream) 

831.29 830.51 830.68 832.65 

Velocity50 (FPS) 

(Downstream) 

8.05 8.10 8.18 8.30 

Velocity100 (FPS) 

(Downstream) 

8.67 8.73 8.84 8.99 
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Scour Analysis 

A detailed scour analysis was not done as part of this report, as the geotechnical exploration has yet to be 

performed and the D50 particle size was unavailable. This analysis will be completed once the required 

information is provided. Field observations indicated no evidence of scour at the existing bridges, though 

the channel is migrating to the west immediately north of the crossing. Based on the existing conditions and 

low channel velocities, long term scour does not appear to be the major concern. Per Section 1008.10.1 of 

the ODOT Location & Design Manual, Volume 2 the scour design and check flood frequencies are Q1% and 

Q0.2% respectively. 

Deep foundations are proposed for the replacement substructures, reducing the severity of any long-term 

scour concerns. Additionally, countermeasures in the form of Type C Rock Channel Protection (RCP) to armor 

the end slopes are warranted and recommended to prevent scour/erosion and resulting loss of pile 

embedment length. The deep foundation design will account for calculated potential scour depth and tip 

elevations extended accordingly. 

Evaluation of Shared-Use Path 

The Blacklick Creek Greenway Trail crosses under IR-70 alongside Blacklick Creek. The trail is situated 

between the R.A. and Pier 1 of the existing bridges. According to Section 1004.2 of ODOT Location & Design 

Volume 2, bikeways are required to clear the 20% AEP (5-year) event unless approved by ODOT’s Office of 

Hydraulic Engineering. Peak discharge data for the 20% AEP event was not available in the FIS report but 

was estimated by regession of 10%, 2%, 1% and 0.2% peak discharge rates at cross section AI. The 20% AEP 

event discharge was included in HEC-RAS steady flow data for existing and proposed models. The following 

table provides a summary of this analysis.  

 Existing 

 

Proposed  

Alt. A 

Proposed Alt. B 

(Recommended) 

Proposed  

Alt. C 

Q5 

(CFS) 

5,799 5,799 5,799 5,799 

Vertical Clearance 

(FT) 

±9.00’ 9.04’ 10.07’ 9.04’ 

Low Chord 

Elevation 

±831.90 831.81 832.84 831.81 

Path Elevation  ±822.90 822.77 822.77 822.77 

HW5 (Upstream) 828.30 827.91 828.01 828.35 

Though the path does not clear the design year 20% AEP event, inundation depths are reduced for both 

Alternatives A and B compared to Existing. 

Flood Hazard Evaluation 

The proposed structure alternatives will have no upstream or downstream flooding impacts. Existing flood 

elevations are either reduced or unchanged along the modeled portion of the channel. 
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Bridge Deck Drainage 

The proposed structure will utilize 42” single slope concrete bridge railing (SBR-1-13). With the proposed IR-

70 profile matching existing, a sag curve low point will be placed in the middle of the bridge. As a result, 

scuppers will be required at both the inside and outside shoulders of the bridges. The need for additional 

temporary scuppers to accommodate deck drainage during phase construction will be evaluated once an 

approved MOT scheme has been determined.  

Conclusion 

The preferred replacement structure is Alternative B, a  three-span (45’-0”, 56’-3”, 45’-0”) reinforced 

concrete slab superstructure on integral abutments and cap and column piers. 

The recommended replacement structure meets all hydraulic design criteria, as well as satisfying a “no rise” 

condition with respect to the effective FEMA 1% AEP base flood elevations. 
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Appendix A – Applicable FIS Data 
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Table 7.  Summary of Discharges 

Flooding Source and Location 
Drainage 

Area 
(square miles) 

Peak Discharges (cfs) 
10-percent-

annual-
chance 

2-percent-
annual-
chance 

1-percent-
annual-
chance 

0.2-percent-
annual-
chance 

Billingsley Ditch      
At confluence with the Scioto River 1.8 490 750 870 1,120 

Bishop Run      
At confluence with Little Walnut Creek 3.70 914 1,425 1,668 2,542 
At Lithopolis Road  2.18 613 957 1,117 1,654 
At county boundary 1.90 568 891 1,041 1,551 

Blacklick Creek      
At confluence with Big Walnut  * 7,3001 * 8,800 * 
DS of Hamilton Road * 7,3001 * 8,800 * 
DS of U.S. Route 33 * 7,4001 * 8,600 * 
Just DS of confluence of Powell Ditch * 7,2501 * 8,700 * 
Just DS of Long Road * 8,5501 * 10,800 * 
Approximately 9,000 feet DS of 
Tussing Road 50.6 * * 10,900 * 

At cross-section Al 42.27 6,540 8,696 10,000 13,066 
Just US of Livingston Avenue * 7,9001 * 10,000 * 
Just US of Blacklick Creek Lateral K 38.53 6,185 8,243 9,500 12,471 
Just US of French Run 32.20 5,096 6,832 7,900 10,352 
Just US of Dysar Ditch  26.96 4,548 6,101 7,000 9,212 
Just DS of confluence of Utzinger 
Ditch * 5,5501 * 7,000 * 

Just US of State Route 6 * 5,2001 * 6,800 * 
Just US of confluence with Blacklick 
Creek Tributary C * 4,7501 * 6,000 * 

Just US of Clark State Road * 4,2001 * 5,300 * 
Just US of Dublin-Granville Road * 2,8251 * 3,500 * 
Just DS of Central College Road 4.72 742 157 1,341 1,976 
Just DS of Tributary A 3.73 619 966 1,120 1,654 
Just US of Tributary Al 2.12 402 630 731 1,084 

Blacklick Creek Lateral D      
At confluence with Blacklick Creek 0.80 313 425 495 652 

Blacklick Creek Lateral G-B      
At confluence with French Run 0.35 194 256 297 385 

Blacklick Creek Lateral K      
At cross-section H 1.17 240 315 361 465 

Blacklick Creek Tributary C      
At confluence with Blacklick Creek 2.2 * * 1,150 * 

Blau Ditch      
At Wilson Road 0.97 485 698 804 1,200 

Brown Run      
At Hoover Road 1.53 270 490 660 1,200 
At CSX Transportation 1.00 150 310 410 780 

39049CV001D
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Table 8.  Summary of Roughness Coefficients 

Stream Channel "n" Overbank "n" 
Alum Creek 0.036-0.050 0.042-0.140 
Barbee Ditch 0.035-0.055 0.080-0.150 
Barnes Ditch 0.035-0.050 0.060-0.200 
Baumgardner Ditch 0.030-0.048 0.030-0.080 
Beem Ditch 0.035-0.040 0.030-0.110 
Big Darby Creek 0039-0.064 0.043-0.068 
Big Run 0035-0.040 0.045-0.300 
Big Walnut Creek 0.035-0.050 0.020-0.085 
Billingsley Ditch 0.040-0.050 0.550-0.070 
Bishop Run 0.030-0.035 0.040-0.080 
Blacklick Creek 0.025-0.062 0.035-0.100 
Blacklick Creek Lateral D 0.045-0.072 0.042-0.091 
Blacklick Creek Lateral G-B 0.075 0.092 
Blacklick Creek Lateral K 0.049-0.078 0.032-0.083 
Blacklick Creek Tributary C 0.075 0.083-0.090 
Blau Ditch 0.040-0.055 0.080-0.160 
Brown Run 0.030-0.060 0.035-0.110 
Clover Groff Ditch 0.028-0.036 0.045-0.070 
Coble-Bowman Ditch 0.058-0.073 0.090-0.105 
Cosgray Ditch 0.030-0.060 0.080-0.200 
Cramer Ditch 0.035-0.055 0.060-0.120 
Dry Run 0.040-0.060 0.080-0.160 
Dysar Ditch 0.036-0.063 0.060-0.095 
Early Run 0.045-0.050 0.050-0.075 
French Run 0.048-0.061 0.065-0.085 
French Run (Lateral G-A) 0.028-0.059 0.034-0.090 
Georges Creek   030-0.050 0.030-0.100 
Grant Run 0.012-0.048 0.060-0.078 
Grove City Creek 1 0.040-0.075 0.030-0.075 
Grove City Creek 2 0.020-0.045 0.040-0.080 
Haines Ditch 0.050 0.085-0.090 
Hamilton Ditch 0.035-0.045 0.050-0.075 
Hayden Run 0.030-0.050 0.040-0.075 
Faust County Ditch 0.030-0.050 0.040-0.150 
Hellbranch Run 0.035-0.040 0.045-0.065 
McCoy Ditch 0.035-0.040 0.045-0.065 
Indian Run 0.025-0.050 0.055-0.100 
North Fork Indian Run 0.025-0.050 0.055-0.100 
Lisle Ditch 0.035-0.040 0.060-0.070 
Little Darby Creek 0.045-0.060 0.053-0.079 
Little Walnut Creek 0.030-0.050 0.030-0.080 
Marsh Run 0.030-0.048 0.030-0.080 
Martin Grove Ditch 0.042-0.083 0.041-0.076 
Mason Run 0.035-0.054 0.043-0.090 
Molcomb Ditch 0.035-0.050 0.045-0.150 
Mulberry Run 0.040-0.075 0.030-0.075 
West Water Run 0.020-0.045 0.004-0.080 
Olentangy River 0.032-0.062 0.025-0.138 

39049CV001D



MEAN
WIDTH REDUCED SECTION VELOCITY

WIDTH FROM AREA (FEET PER WITHOUT WITH INCREASE
DISTANCE 1 (FEET) PRIOR STUDY (SQUARE FEET) SECOND) REGULATORY FLOODWAY FLOODWAY (FEET)

48,250 486/4022 2,961 3.7 804.8 804.8 805.3 0.5
50,680 462/2402 2,848 3.8 811.9 811.9 812.4 0.5
53,300 325 1,911 5.6 819.7 819.7 820.2 0.5
54,700 482 2463 2,948 3.6 822.6 822.6 823.1 0.5
57,050 993 6,626 1.5 831.9 831.9 832.4 0.5
61,125 488 3,155 3.2 840.0 840.0 840.5 0.5
62,775 520 3,517 2.8 845.4 845.4 845.9 0.5
63,200 318 2,545 3.9 847.2 847.2 847.7 0.5
63,300 460 3,958 2.4 849.8 849.8 850.3 0.5
63,575 460 3,958 2.4 850.0 850.0 850.5 0.5
64,275 543 4,070 2.3 850.4 850.4 850.9 0.5
65,085 509 2,352 4.0 851.7 851.7 852.2 0.5
66,135 353 1,785 5.3 855.6 855.6 856.1 0.5
66,980 118 1,458 6.5 859.4 859.4 859.9 0.5
67,110 160 1,251 7.6 859.4 859.4 859.9 0.5
67,460 590 3,349 2.4 860.7 860.7 861.1 0.4
68,680 480 2,547 3.1 861.1 861.1 861.5 0.4
69,330 520 2,534 3.1 861.8 861.8 862.3 0.5
70,030 220 1,152 6.9 863.4 863.4 863.8 0.4
70,430 510 1,724 4.6 865.6 865.6 865.6 0.0
70,740 675 3,015 2.6 866.5 866.5 866.9 0.4
71,390 530 2,166 3.7 867.6 867.6 867.9 0.3
72,090 395 2,317 3.4 869.3 869.3 869.6 0.3
72,310 246 1,327 6.0 869.5 869.5 869.8 0.3BB

1Feet above confluence with Big Walnut Creek          2Total width/width within county boundary      3See explanation in Section 4.2

T
able 9

FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA
FRANKLIN COUNTY, OHIO

AND INCORPORATED AREAS Blacklick Creek

AX
AY
AZ
BA

AT
AU
AV
AW

AP
AQ
AR
AS

AL
AM
AN
AO

AH
AI
AJ
AK

Blacklick Creek
AE
AF
AG

CROSS SECTION

FLOODWAY
1-PERCENT-ANNUAL-CHANCE FLOOD

FLOODING SOURCE WATER SURFACE ELEVATION
(FEET NAVD)
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829.4

832.5

U/S Survey Limit (RS 2450)

831.7

833.5

816.6
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827.6

814.5

U/S Channel El. (RS 2450) = 816.6
D/S Channel El. (RS 1050) = 814.5

D/S Survey Limit (RS 1050)
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*No Special Flood Hazard Areas Identified

REVISED:
APRIL 17, 2020 
FLOOD INSURANCE STUDY NUMBER 
39045CV001C 
Version Number  2.3.3.6

FAIRFIELD COUNTY,  
OHIO 
AND INCORPORATED AREAS 

COMMUNITY NAME NUMBER COMMUNITY NAME NUMBER

AMANDA, VILLAGE OF * 390688 PICKERINGTON, CITY OF 390162 

BALTIMORE, VILLAGE OF 390159 PLEASANTVILLE, VILLAGE OF * 391097 

BREMEN, VILLAGE OF 390160 RUSHVILLE, VILLAGE OF * 390997 

BUCKEYE LAKE, VILLAGE OF 390882 STOUTSVILLE, VILLAGE OF * 390998 

CARROLL, VILLAGE OF 390817 SUGAR GROVE, VILLAGE OF 390163 

FAIRFIELD COUNTY, 
UNINCORPORATED AREAS 390158 TARLTON, VILLAGE OF *  390902 

LANCASTER, CITY OF 390161 THURSTON, VILLAGE OF 390690 

LITHOPOLIS, VILLAGE OF * 390044 WEST RUSHVILLE, VILLAGE OF * 391098 

MILLERSPORT, VILLAGE OF 390689 
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Table 10: Summary of Discharges

Peak Discharge (cfs)

Flooding Source Location

Drainage
Area

(Square
Miles)

10% Annual
Chance

4% Annual
Chance

2% Annual
Chance

1% Annual
Chance
Existing

1% Annual
Chance Plus

0.2%
Annual
Chance

Baldwin Run At mouth 13.1 4,400 * 6,300 7,300 * 9,100

Baltimore
Tributary

At confluence with
Pawpaw Creek 6.7 1,270 * 1,890 2,730 * 3,490

Blacklick Creek
Approximately 9,000
feet downstream of
Tussing Road

50.6 * * * 10,900 * *

Blue Valley
Lateral

At confluence with
Hocking River 6.6 1,184 * 1,866 2,251 * 3,036

Clark Run At mouth 12.9 * * * 1,205 * 1,500

Claypools Run At mouth 5.9 953 * 1,470 1,690 * 2,220

Claypools Run
Approximately 570 feet
downstream of
Havensport Road

4.6 849 * 1,320 1,530 * 2,020

Crumley Creek At mouth 1.9 471 * 610 678 * 802

Ewing Run At mouth 5.2 2,300 * 3,200 3,700 * 4,700

Ewing Run Just upstream of Tiki
Lane Road 3.7 2,100 * 2,900 3,400 * 4,200

*Data not available / not calculated for this Flood Risk Project

39045CV001C Peak discharge data from Fairfield County FIS; Location outside area of hydraulic study



CROSS
SECTION DISTANCE1 WIDTH

(FEET)
SECTION AREA

(SQ. FEET)

MEAN 
VELOCITY 

(FEET/SEC)
REGULATORY WITHOUT

FLOODWAY
WITH

FLOODWAY INCREASE

BLACKLICK CREEK
A 47,500 455 2,233 4.9 804.0 804.0 804.3 0.3
B 50,985 480 2,167 4.9 814.4 814.4 815.0 0.6
C 55,430 480 3,013 3.5 825.6 825.6 825.8 0.2
D 56,630 480 1,828 5.5 827.9 827.9 828.3 0.4

LOCATION FLOODWAY 1% ANNUAL CHANCE FLOOD
WATER SURFACE ELEVATION (FEET NAVD88)

1 Feet above confluence with Big Walnut Creek

TA
B

LE 24

FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA
FAIRFIELD COUNTY, OHIO FLOODING SOURCE:

BLACKLICK CREEKAND INCORPORATED AREAS
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TYPE B (2'-6" THICK) WITH GEOTEXTILE

LIMITS OF ROCK CHANNEL PROTECTION,

FAI 00070 00840 L

REMOVED
EX. BRIDGE TO BE 

EX. GROUND

 EL. 813.7�

PROPOSED PROFILE GRADE
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SFN
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REVIEWER

DESIGNER CHECKER

2030 ADTT =

2050 ADT = 2050 ADTT =

DIRECTIONAL DISTRIBUTION =

EARTHWORK LIMITS SHOWN ARE APPROXIMATE.  ACTUAL SLOPES

SHALL CONFORM TO PLAN CROSS SECTIONS.

FOR ADDITIONAL BENCHMARK INFORMATION.  SEE ROADWAY PLAN

SHEET XX.

ELEV. OFFSET

ELEV. OFFSET

ELEV. OFFSET

BENCHMARK DATA (TO BE COMPLETED AT STAGE 1)

NOTES

LEGEND

" ACTUAL MINIMUM VERTICAL CLEARANCE2
110'-3

10'-0" PREFERRED MINIMUM VERTICAL CLEARANCE

HYDRAULIC DATA

DRAINAGE AREA = SQ. MILES42.27

2% AEP

3.22 FEET.

STRUCTURE CLEARS THE

DESIGN HW BY

BM #1 STA.

BM #2 STA.

BM #3 STA.

BM #4 STA.

Q (2% AEP) = 8,696 CFS (FIS) V (2% AEP) = 8.18 FT/S

         ,        ,       ,       

         ,        ,       ,       

         ,        ,       ,       

         ,        ,       ,       

28,340 3,401

38,075 4,569

100%

ELEV. OFFSET

                                                            

DESIGN TRAFFIC:

2030 ADT =

TYPE: CONTINUOUS STEEL BEAM WITH REINFORCED

CONCRETE DECK AND SUBSTRUCTURE

SPANS:

LOADING:

SKEW:

APPROACH SLABS:

ALIGNMENT:

CROWN:

STRUCTURE FILE NUMBER:

DATE BUILT:

DISPOSITION:

ROADWAY:

34'-6"±, 43'-0"±, 34'-6"±

TOE/TOE PARAPET52'-0"±

CF 2000 (57)

NONE

25'-0"±  (AS-1-54)

TANGENT

0.016± FT/FT

2301598

1967

TO BE REPLACED

EXISTING STRUCTURE

PROPOSED STRUCTURE

TYPE:

SPANS:

SKEW:

APPROACH SLABS:

ALIGNMENT:

CROWN:

ROADWAY:

45'-0", 56'-3", 45'-0"

COORDINATES:  LATITUDE

                             LONGITUDE

VEHICULAR LIVE LOAD:  HL-93

TOE/TOE PARAPET

LONG, 15" THICK (AS-1-15, AS-2-15)

FT/FT

56'-0"

NONE

25'-0"

TANGENT

0.016

39°55'54.9"

-82°47'45.2"

WEARING SURFACE: 1"± MONOLITHIC CONCRETE

WEARING SURFACE: MONOLITHIC CONCRETE

DECK AREA: SF8,766

3 SPAN CONTINUOUS REINFORCED CONCRETE SLAB SUPPORTED ON

Q (1% AEP) = 10,000 CFS (FIS) V (1% AEP) = 8.84 FT/S

REINFORCED CONCRETE ABUTMENTS AND CAP AND COLUMN PIERS

 BRG. F.A.)� PIER/�PIER, � PIER/� PIER, � BRG. R.A/�(

FUTURE WEARING SURFACE: 0.06 KSF
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PROPOSED STRUCTURE

TYPE:

SPANS:

SKEW:

APPROACH SLABS:

ALIGNMENT:

SUPERELEVATION:

ROADWAY:

45'-0", 56'-3", 45'-0"

COORDINATES:  LATITUDE

                             LONGITUDE

VEHICULAR LIVE LOAD:  HL-93

TOE/TOE PARAPET

LONG, 15" THICK (AS-1-15, AS-2-15)

FT/FT

56'-0"

NONE

25'-0"

TANGENT

VARIES

39°55'54.4"

-82°47'45.0"

WEARING SURFACE: MONOLITHIC CONCRETE

DECK AREA: SF8,766

3 SPAN CONTINUOUS REINFORCED CONCRETE SLAB SUPPORTED ON

REINFORCED CONCRETE ABUTMENTS AND CAP AND COLUMN PIERS

 BRG. F.A.)� PIER/�PIER, � PIER/� PIER, � BRG. R.A/�(

FUTURE WEARING SURFACE: 0.06 KSF

2030 ADTT =

2050 ADT = 2050 ADTT =

DIRECTIONAL DISTRIBUTION =

EARTHWORK LIMITS SHOWN ARE APPROXIMATE.  ACTUAL SLOPES

SHALL CONFORM TO PLAN CROSS SECTIONS.

FOR ADDITIONAL BENCHMARK INFORMATION.  SEE ROADWAY PLAN

SHEET XX.

ELEV. OFFSET

ELEV. OFFSET

ELEV. OFFSET

BENCHMARK DATA (TO BE COMPLETED AT STAGE 1)

NOTES

LEGEND

" ACTUAL MINIMUM VERTICAL CLEARANCE2
1110'-

10'-0" PREFERRED MINIMUM VERTICAL CLEARANCE

HYDRAULIC DATA

DRAINAGE AREA = SQ. MILES42.27

2% AEP

3.19 FEET.

STRUCTURE CLEARS THE

DESIGN HW BY

BM #1 STA.

BM #2 STA.

BM #3 STA.

BM #4 STA.

Q (2% AEP) = 8,696 CFS (FIS) V (2% AEP) = 8.18 FT/S

         ,        ,       ,       

         ,        ,       ,       

         ,        ,       ,       

         ,        ,       ,       

11,622 465

16,062 642

100%

ELEV. OFFSET

                                                            

DESIGN TRAFFIC:

2030 ADT =

Q (1% AEP) = 10,000 CFS (FIS) V (1% AEP) = 8.84 FT/S

-0.46% +0.45%

 VC400.00'
834.24   Elev. 47+00.00VPI Sta. 
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Appendix D – Channel Cross Section Plan / HEC-RAS Output 

 

  



BLACKLICK CREEK

INEFF. FLOW LIMIT (EXISTING)

INEFF. FLOW LIMIT (ALT. A)

INEFF. FLOW LIMIT (ALT. B)

INEFF. FLOW LIMIT (ALT. C)

SURVEY LIMITS

EXISTING AND RECOMMENDED LEFT BRIDGE

EXISTING AND RECOMMENDED RIGHT BRIDGE

RECOMMENDED CD ROAD  BRIDGE



  

HEC-RAS  Plan: Duplicate Effective and Corrected Effective - Known W.S.   River: Blacklick Cre   Reach: Reach    Profile: 100 YR

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Reach 2450.000 100 YR 10000.00 819.02 832.25 826.96 832.40 0.000897 4.33 4563.12 1186.75 0.22

Reach 2400.000 100 YR 10000.00 818.87 832.16 826.66 832.35 0.000800 4.68 4467.78 1202.77 0.24

Reach 2350.000 100 YR 10000.00 818.55 832.22 825.10 832.29 0.000255 2.68 5309.06 1130.05 0.13

Reach 2300.000 100 YR 10000.00 818.01 832.14 825.61 832.27 0.000525 3.98 5504.23 1095.43 0.20

Reach 2250.000 100 YR 10000.00 817.57 832.11 825.31 832.24 0.000535 3.95 5503.66 1266.09 0.19

Reach 2200.000 100 YR 10000.00 817.41 832.11 824.78 832.21 0.000424 3.42 6048.35 1305.86 0.17

Reach 2150.000 100 YR 10000.00 817.26 832.08 824.59 832.18 0.000460 3.41 6084.13 1335.39 0.16

Reach 2100.000 100 YR 10000.00 816.68 831.99 824.07 832.15 0.000595 3.79 3911.53 1151.82 0.18

Reach 2050.000 100 YR 10000.00 815.46 831.87 824.31 832.12 0.000734 4.59 3205.20 1075.07 0.22

Reach 1975.000 100 YR 10000.00 812.37 831.60 825.11 832.03 0.001252 6.15 2462.99 1048.89 0.29

Reach 1900.000 100 YR 10000.00 813.04 831.16 824.24 831.90 0.001599 6.94 1484.52 299.60 0.34

Reach 1848.7  Bridge

Reach 1789.000 100 YR 10000.00 813.61 829.74 825.32 831.10 0.004009 9.35 1069.95 107.44 0.52

Reach 1746.2  Bridge

Reach 1645.000 100 YR 10000.00 814.88 828.68 825.45 829.81 0.003452 8.86 1341.67 1213.72 0.49

Reach 1600.000 100 YR 10000.00 814.56 828.23 825.40 829.55 0.006043 9.58 1294.08 1008.67 0.54

Reach 1550.000 100 YR 10000.00 813.73 827.97 824.49 829.30 0.004193 9.54 1345.60 1301.77 0.53

Reach 1500.000 100 YR 10000.00 813.08 827.95 824.66 829.01 0.004087 8.61 1543.25 1334.27 0.50

Reach 1450.000 100 YR 10000.00 813.09 827.92 824.66 828.75 0.003465 7.77 1834.91 1321.17 0.45

Reach 1400.000 100 YR 10000.00 814.33 827.93 824.53 828.51 0.003002 6.65 2199.40 1279.17 0.39

Reach 1350.000 100 YR 10000.00 813.91 827.94 824.09 828.35 0.001700 5.61 2695.72 1313.26 0.33

Reach 1300.000 100 YR 10000.00 814.91 827.92 824.25 828.24 0.001557 5.15 3108.28 1345.93 0.31

Reach 1225.000 100 YR 10000.00 812.25 827.88 823.11 828.11 0.001191 4.43 3590.66 1350.53 0.26

Reach 1150.000 100 YR 10000.00 812.69 827.80 822.94 828.00 0.001704 4.35 3729.02 1312.08 0.24

Reach 1100.000 100 YR 10000.00 814.51 827.69 823.22 827.92 0.001371 4.66 3870.29 1327.07 0.25

Reach 1050.000 100 YR 10000.00 813.60 827.60 823.24 827.86 0.001028 4.90 4113.66 1279.68 0.27

Upstream
Tie-In Point

Headwater
Elevation

Downstream
Tie-In Point

Tailwater
Velocities

KNOWN WATER SURFACE BOUNDARY CONDITION:



  

HEC-RAS  Plan: Duplicate Effective and Corrected Effective - Local Slope   River: Blacklick Cre   Reach: Reach

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Reach 2450.000 5 YR 5799.00 819.02 829.01 825.58 829.28 0.001793 4.96 2045.92 651.04 0.30

Reach 2450.000 10 YR 6540.00 819.02 829.67 825.87 829.91 0.001574 4.88 2483.70 677.54 0.28

Reach 2450.000 50 YR 8696.00 819.02 831.39 826.56 831.56 0.001052 4.47 3790.03 1111.43 0.24

Reach 2450.000 100 YR 10000.00 819.02 832.32 826.96 832.47 0.000867 4.27 4628.57 1195.36 0.22

Reach 2450.000 500 YR 13066.00 819.02 836.94 827.87 836.99 0.000226 2.71 9619.69 1325.52 0.12

Reach 2400.000 5 YR 5799.00 818.87 828.93 825.15 829.20 0.001311 4.93 2085.36 452.79 0.29

Reach 2400.000 10 YR 6540.00 818.87 829.57 825.47 829.84 0.001242 5.01 2434.10 605.62 0.29

Reach 2400.000 50 YR 8696.00 818.87 831.29 826.25 831.51 0.000919 4.78 3710.16 1077.05 0.25

Reach 2400.000 100 YR 10000.00 818.87 832.23 826.66 832.42 0.000773 4.61 4535.34 1206.01 0.23

Reach 2400.000 500 YR 13066.00 818.87 836.92 827.60 836.98 0.000205 2.92 9692.85 1392.18 0.13

Reach 2350.000 5 YR 5799.00 818.55 829.03 824.72 829.11 0.000356 2.63 2813.85 531.30 0.15

Reach 2350.000 10 YR 6540.00 818.55 829.67 825.00 829.75 0.000332 2.65 3206.24 686.73 0.15

Reach 2350.000 50 YR 8696.00 818.55 831.37 825.01 831.44 0.000276 2.67 4521.66 957.01 0.14

Reach 2350.000 100 YR 10000.00 818.55 832.30 825.10 832.36 0.000248 2.66 5378.36 1150.79 0.13

Reach 2350.000 500 YR 13066.00 818.55 836.94 825.72 836.97 0.000082 1.87 10621.89 1396.48 0.08

Reach 2300.000 5 YR 5799.00 818.01 828.88 824.19 829.07 0.000855 4.19 2656.43 676.96 0.24

Reach 2300.000 10 YR 6540.00 818.01 829.54 824.46 829.71 0.000791 4.21 3113.95 727.00 0.23

Reach 2300.000 50 YR 8696.00 818.01 831.27 825.20 831.41 0.000603 4.07 4616.96 1012.57 0.21

Reach 2300.000 100 YR 10000.00 818.01 832.21 825.61 832.34 0.000508 3.93 5580.79 1104.28 0.19

Reach 2300.000 500 YR 13066.00 818.01 836.92 826.47 836.96 0.000142 2.54 11116.92 1449.41 0.11

Reach 2250.000 5 YR 5799.00 817.57 828.82 823.94 829.02 0.000911 4.27 2496.29 711.48 0.24

Reach 2250.000 10 YR 6540.00 817.57 829.48 824.18 829.67 0.000836 4.26 2961.14 912.05 0.23

Reach 2250.000 50 YR 8696.00 817.57 831.24 824.92 831.38 0.000614 4.04 4610.58 1168.22 0.21

Reach 2250.000 100 YR 10000.00 817.57 832.19 825.31 832.31 0.000517 3.90 5582.42 1271.04 0.19

Reach 2250.000 500 YR 13066.00 817.57 836.91 826.14 836.95 0.000149 2.56 11186.49 1490.97 0.11

Reach 2200.000 5 YR 5799.00 817.41 828.82 823.37 828.97 0.000719 3.68 2909.88 830.24 0.21

Reach 2200.000 10 YR 6540.00 817.41 829.48 823.64 829.62 0.000655 3.67 3447.06 1057.49 0.20

Reach 2200.000 50 YR 8696.00 817.41 831.24 824.32 831.34 0.000481 3.48 5138.41 1255.56 0.17

Reach 2200.000 100 YR 10000.00 817.41 832.18 824.78 832.28 0.000410 3.37 6127.12 1308.77 0.16

Reach 2200.000 500 YR 13066.00 817.41 836.90 825.27 836.94 0.000130 2.33 11668.74 1452.55 0.10

Reach 2150.000 5 YR 5799.00 817.26 828.80 822.80 828.93 0.000627 3.32 2943.96 691.58 0.18

Reach 2150.000 10 YR 6540.00 817.26 829.46 823.00 829.59 0.000621 3.44 3417.52 1043.85 0.19

Reach 2150.000 50 YR 8696.00 817.26 831.20 824.17 831.32 0.000516 3.46 5134.58 1298.50 0.17

Reach 2150.000 100 YR 10000.00 817.26 832.15 824.59 832.26 0.000445 3.37 6166.53 1338.02 0.16

Reach 2150.000 500 YR 13066.00 817.26 836.89 825.69 836.93 0.000159 2.45 11791.07 1455.70 0.10

Reach 2100.000 5 YR 5799.00 816.68 828.76 822.21 828.90 0.000642 3.28 2517.21 869.80 0.18

Reach 2100.000 10 YR 6540.00 816.68 829.41 822.54 829.56 0.000626 3.38 2800.60 941.51 0.18

Reach 2100.000 50 YR 8696.00 816.68 831.13 823.61 831.29 0.000593 3.62 3542.71 1084.16 0.18

Reach 2100.000 100 YR 10000.00 816.68 832.06 824.07 832.23 0.000581 3.76 3944.31 1164.71 0.18

Reach 2100.000 500 YR 13066.00 816.68 836.77 825.09 836.91 0.000353 3.58 7027.53 1501.35 0.15

Reach 2050.000 5 YR 5799.00 815.46 828.67 822.26 828.86 0.000728 3.83 2183.43 853.61 0.21

Reach 2050.000 10 YR 6540.00 815.46 829.32 822.80 829.52 0.000723 3.97 2391.55 989.68 0.21

Reach 2050.000 50 YR 8696.00 815.46 831.03 823.80 831.25 0.000717 4.35 2935.89 1057.28 0.21

Reach 2050.000 100 YR 10000.00 815.46 831.95 824.31 832.19 0.000718 4.55 3230.07 1076.82 0.22

Reach 2050.000 500 YR 13066.00 815.46 836.62 825.10 836.88 0.000507 4.65 5445.74 1179.26 0.19

Reach 1975.000 5 YR 5799.00 812.37 828.46 822.56 828.78 0.001201 5.11 1693.37 964.83 0.27

Reach 1975.000 10 YR 6540.00 812.37 829.10 823.12 829.44 0.001202 5.31 1850.82 990.15 0.27

Reach 1975.000 50 YR 8696.00 812.37 830.78 824.49 831.17 0.001212 5.82 2261.80 1030.53 0.28

Reach 1975.000 100 YR 10000.00 812.37 831.68 825.11 832.11 0.001223 6.10 2483.36 1050.77 0.28

Reach 1975.000 500 YR 13066.00 812.37 836.25 826.79 836.80 0.001041 6.75 4025.29 1149.44 0.27

Reach 1900.000 5 YR 5799.00 813.04 828.23 821.48 828.67 0.001361 5.36 1089.53 135.11 0.30

Reach 1900.000 10 YR 6540.00 813.04 828.83 822.05 829.33 0.001406 5.68 1168.00 150.65 0.31

Reach 1900.000 50 YR 8696.00 813.04 830.40 823.49 831.05 0.001509 6.47 1379.97 236.03 0.33

Reach 1900.000 100 YR 10000.00 813.04 831.25 824.24 831.97 0.001558 6.88 1497.04 306.54 0.34

Reach 1900.000 500 YR 13066.00 813.04 836.08 825.82 836.72 0.000910 6.52 2392.28 920.69 0.27

Reach 1848.7  Bridge

Reach 1789.000 5 YR 5799.00 813.61 827.41 822.52 828.17 0.002679 6.96 833.21 96.06 0.42

Reach 1789.000 10 YR 6540.00 813.61 827.92 823.08 828.77 0.002916 7.41 882.41 98.59 0.44

Reach 1789.000 50 YR 8696.00 813.61 829.21 824.52 830.35 0.003541 8.58 1013.69 105.08 0.49

Reach 1789.000 100 YR 10000.00 813.61 829.88 825.31 831.20 0.003841 9.22 1085.05 107.99 0.51

Reach 1789.000 500 YR 13066.00 813.61 834.33 826.94 835.39 0.001989 8.28 1582.09 215.35 0.39

Reach 1746.2  Bridge

Upstream
Tie-In Point

Headwater
Elevations

SLOPE BOUNDARY CONDITION:



HEC-RAS  Plan: Duplicate Effective and Corrected Effective - Local Slope   River: Blacklick Cre   Reach: Reach (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Reach 1645.000 5 YR 5799.00 814.88 826.80 822.67 827.44 0.002361 6.56 1007.78 872.20 0.40

Reach 1645.000 10 YR 6540.00 814.88 827.24 823.20 827.95 0.002517 6.96 1085.50 947.55 0.41

Reach 1645.000 50 YR 8696.00 814.88 828.31 824.55 829.26 0.002970 8.05 1276.52 1154.70 0.45

Reach 1645.000 100 YR 10000.00 814.88 828.87 825.45 829.95 0.003239 8.67 1374.61 1235.96 0.47

Reach 1645.000 500 YR 13066.00 814.88 829.98 826.76 831.40 0.003860 10.02 1571.59 1353.18 0.52

Reach 1600.000 5 YR 5799.00 814.56 826.47 822.59 827.26 0.004452 7.19 903.62 856.47 0.45

Reach 1600.000 10 YR 6540.00 814.56 826.88 823.12 827.76 0.004647 7.60 996.47 962.01 0.46

Reach 1600.000 50 YR 8696.00 814.56 827.94 824.55 829.04 0.005144 8.66 1230.87 993.25 0.50

Reach 1600.000 100 YR 10000.00 814.56 828.49 825.40 829.72 0.005422 9.24 1353.51 1015.48 0.52

Reach 1600.000 500 YR 13066.00 814.56 829.63 827.28 831.16 0.006009 10.46 1606.62 1095.51 0.55

Reach 1550.000 5 YR 5799.00 813.73 826.34 821.49 827.07 0.002578 6.92 926.10 1093.65 0.42

Reach 1550.000 10 YR 6540.00 813.73 826.74 822.42 827.57 0.002827 7.39 1017.48 1196.56 0.44

Reach 1550.000 50 YR 8696.00 813.73 827.74 823.77 828.82 0.003446 8.56 1283.55 1292.02 0.48

Reach 1550.000 100 YR 10000.00 813.73 828.27 824.49 829.49 0.003757 9.16 1428.74 1329.59 0.50

Reach 1550.000 500 YR 13066.00 813.73 829.39 826.72 830.89 0.004363 10.37 1733.35 1396.94 0.54

Reach 1500.000 5 YR 5799.00 813.08 826.27 822.31 826.92 0.002707 6.52 1011.33 1075.72 0.42

Reach 1500.000 10 YR 6540.00 813.08 826.67 822.73 827.39 0.002918 6.89 1134.92 1186.28 0.43

Reach 1500.000 50 YR 8696.00 813.08 827.71 823.99 828.59 0.003388 7.76 1468.03 1322.57 0.46

Reach 1500.000 100 YR 10000.00 813.08 828.27 824.66 829.22 0.003606 8.20 1647.40 1348.42 0.47

Reach 1500.000 500 YR 13066.00 813.08 829.45 826.73 830.57 0.003997 9.07 2026.65 1409.78 0.49

Reach 1450.000 5 YR 5799.00 813.09 826.22 822.41 826.75 0.002438 6.02 1197.38 1077.74 0.38

Reach 1450.000 10 YR 6540.00 813.09 826.63 822.88 827.21 0.002590 6.33 1344.21 1204.10 0.39

Reach 1450.000 50 YR 8696.00 813.09 827.69 824.03 828.37 0.002889 7.02 1746.15 1318.08 0.41

Reach 1450.000 100 YR 10000.00 813.09 828.26 824.66 828.99 0.003022 7.37 1962.01 1324.43 0.42

Reach 1450.000 500 YR 13066.00 813.09 829.47 826.37 830.30 0.003250 8.05 2419.12 1338.76 0.43

Reach 1400.000 5 YR 5799.00 814.33 826.18 822.57 826.59 0.002600 5.35 1419.58 1123.08 0.35

Reach 1400.000 10 YR 6540.00 814.33 826.60 822.98 827.03 0.002589 5.54 1607.81 1219.22 0.35

Reach 1400.000 50 YR 8696.00 814.33 827.69 823.98 828.17 0.002557 6.02 2092.22 1271.31 0.36

Reach 1400.000 100 YR 10000.00 814.33 828.27 824.53 828.79 0.002551 6.28 2350.94 1326.73 0.36

Reach 1400.000 500 YR 13066.00 814.33 829.50 825.46 830.08 0.002548 6.82 2896.59 1360.79 0.37

Reach 1350.000 5 YR 5799.00 813.91 826.18 822.26 826.46 0.001403 4.46 1819.25 1145.71 0.29

Reach 1350.000 10 YR 6540.00 813.91 826.60 822.60 826.90 0.001418 4.64 2029.09 1192.40 0.30

Reach 1350.000 50 YR 8696.00 813.91 827.70 823.57 828.04 0.001440 5.07 2574.29 1309.38 0.30

Reach 1350.000 100 YR 10000.00 813.91 828.29 824.09 828.64 0.001458 5.31 2865.08 1320.83 0.31

Reach 1350.000 500 YR 13066.00 813.91 829.52 825.36 829.93 0.001498 5.82 3478.32 1343.17 0.32

Reach 1300.000 5 YR 5799.00 814.91 826.14 822.40 826.37 0.001352 4.21 2082.76 1188.47 0.28

Reach 1300.000 10 YR 6540.00 814.91 826.57 822.76 826.81 0.001338 4.34 2331.79 1203.46 0.28

Reach 1300.000 50 YR 8696.00 814.91 827.68 823.76 827.94 0.001323 4.67 2968.91 1336.93 0.28

Reach 1300.000 100 YR 10000.00 814.91 828.27 824.25 828.55 0.001325 4.86 3308.35 1360.50 0.28

Reach 1300.000 500 YR 13066.00 814.91 829.51 825.21 829.83 0.001337 5.27 4024.19 1482.64 0.29

Reach 1225.000 5 YR 5799.00 812.25 826.10 821.62 826.26 0.000992 3.50 2447.80 1093.16 0.23

Reach 1225.000 10 YR 6540.00 812.25 826.54 821.87 826.71 0.000989 3.63 2720.44 1120.08 0.23

Reach 1225.000 50 YR 8696.00 812.25 827.64 822.68 827.84 0.000991 3.97 3435.84 1312.03 0.23

Reach 1225.000 100 YR 10000.00 812.25 828.23 823.11 828.44 0.001008 4.18 3831.26 1405.95 0.24

Reach 1225.000 500 YR 13066.00 812.25 829.48 824.24 829.72 0.001010 4.54 4675.38 1513.83 0.24

Reach 1150.000 5 YR 5799.00 812.69 826.02 821.45 826.17 0.001504 3.59 2516.49 1065.06 0.22

Reach 1150.000 10 YR 6540.00 812.69 826.46 821.72 826.61 0.001479 3.68 2807.31 1101.28 0.22

Reach 1150.000 50 YR 8696.00 812.69 827.58 822.47 827.74 0.001438 3.94 3572.83 1282.58 0.22

Reach 1150.000 100 YR 10000.00 812.69 828.17 822.94 828.34 0.001428 4.08 3990.76 1355.68 0.22

Reach 1150.000 500 YR 13066.00 812.69 829.43 824.42 829.62 0.001415 4.39 4897.28 1536.87 0.23

Reach 1100.000 5 YR 5799.00 814.51 825.92 821.10 826.10 0.001189 3.83 2573.32 1119.96 0.23

Reach 1100.000 10 YR 6540.00 814.51 826.36 821.56 826.54 0.001174 3.93 2889.95 1140.40 0.23

Reach 1100.000 50 YR 8696.00 814.51 827.48 822.48 827.67 0.001146 4.20 3717.58 1285.63 0.23

Reach 1100.000 100 YR 10000.00 814.51 828.08 823.22 828.28 0.001140 4.35 4165.00 1350.12 0.23

Reach 1100.000 500 YR 13066.00 814.51 829.34 824.82 829.55 0.001137 4.68 5128.99 1608.07 0.24

Reach 1050.000 5 YR 5799.00 813.60 825.85 820.80 826.05 0.000850 4.00 2709.11 1134.00 0.24

Reach 1050.000 10 YR 6540.00 813.60 826.29 821.20 826.49 0.000850 4.11 3054.07 1153.61 0.24

Reach 1050.000 50 YR 8696.00 813.60 827.41 822.34 827.62 0.000851 4.41 3960.17 1265.20 0.24

Reach 1050.000 100 YR 10000.00 813.60 828.01 823.24 828.23 0.000851 4.56 4447.93 1292.25 0.24

Reach 1050.000 500 YR 13066.00 813.60 829.27 824.84 829.50 0.000851 4.87 5483.05 1588.55 0.25

Downstream
Tie-In Point

Tailwater
Velocities



  

HEC-RAS  Plan: Existing Condition - Local Slope   River: Blacklick Cre   Reach: Reach

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Reach 2450.000 5 YR 5799.00 819.02 829.06 825.58 829.33 0.001798 4.99 2075.85 652.96 0.30

Reach 2450.000 10 YR 6540.00 819.02 829.73 825.87 829.96 0.001520 4.82 2523.55 685.39 0.28

Reach 2450.000 50 YR 8696.00 819.02 831.43 826.56 831.60 0.001032 4.43 3823.81 1117.80 0.23

Reach 2450.000 100 YR 10000.00 819.02 832.35 826.96 832.49 0.000854 4.25 4657.71 1198.30 0.22

Reach 2450.000 500 YR 13066.00 819.02 836.91 827.87 836.96 0.000228 2.72 9580.78 1325.17 0.12

Reach 2400.000 5 YR 5799.00 818.87 828.98 825.15 829.25 0.001277 4.88 2111.49 481.71 0.29

Reach 2400.000 10 YR 6540.00 818.87 829.63 825.47 829.89 0.001205 4.95 2471.12 627.95 0.28

Reach 2400.000 50 YR 8696.00 818.87 831.34 826.25 831.55 0.000900 4.74 3743.95 1080.70 0.25

Reach 2400.000 100 YR 10000.00 818.87 832.26 826.66 832.45 0.000761 4.59 4565.29 1207.45 0.23

Reach 2400.000 500 YR 13066.00 818.87 836.89 827.60 836.95 0.000207 2.94 9651.65 1391.57 0.13

Reach 2350.000 5 YR 5799.00 818.55 829.08 824.72 829.16 0.000346 2.60 2843.09 543.48 0.15

Reach 2350.000 10 YR 6540.00 818.55 829.73 825.00 829.81 0.000323 2.62 3245.54 690.59 0.15

Reach 2350.000 50 YR 8696.00 818.55 831.41 825.01 831.48 0.000271 2.65 4555.97 961.89 0.14

Reach 2350.000 100 YR 10000.00 818.55 832.33 825.10 832.39 0.000247 2.65 5409.17 1161.31 0.13

Reach 2350.000 500 YR 13066.00 818.55 836.91 825.72 836.94 0.000083 1.88 10580.81 1395.95 0.08

Reach 2300.000 5 YR 5799.00 818.01 828.94 824.19 829.12 0.000830 4.15 2696.31 680.67 0.24

Reach 2300.000 10 YR 6540.00 818.01 829.60 824.46 829.77 0.000767 4.16 3158.42 735.08 0.23

Reach 2300.000 50 YR 8696.00 818.01 831.31 825.20 831.45 0.000591 4.04 4658.67 1019.09 0.21

Reach 2300.000 100 YR 10000.00 818.01 832.24 825.61 832.37 0.000501 3.91 5614.73 1107.56 0.19

Reach 2300.000 500 YR 13066.00 818.01 836.89 826.47 836.93 0.000143 2.55 11073.93 1449.01 0.11

Reach 2250.000 5 YR 5799.00 817.57 828.88 823.94 829.08 0.000885 4.22 2534.44 731.33 0.24

Reach 2250.000 10 YR 6540.00 817.57 829.55 824.18 829.73 0.000811 4.22 3013.35 971.14 0.23

Reach 2250.000 50 YR 8696.00 817.57 831.28 824.92 831.42 0.000601 4.01 4652.19 1171.13 0.20

Reach 2250.000 100 YR 10000.00 817.57 832.22 825.31 832.34 0.000509 3.87 5617.24 1273.22 0.19

Reach 2250.000 500 YR 13066.00 817.57 836.88 826.14 836.92 0.000151 2.57 11142.28 1490.06 0.11

Reach 2200.000 5 YR 5799.00 817.41 828.88 823.37 829.02 0.000697 3.64 2953.59 849.64 0.20

Reach 2200.000 10 YR 6540.00 817.41 829.55 823.64 829.68 0.000635 3.63 3503.92 1070.14 0.20

Reach 2200.000 50 YR 8696.00 817.41 831.28 824.32 831.38 0.000472 3.45 5181.73 1258.49 0.17

Reach 2200.000 100 YR 10000.00 817.41 832.22 824.78 832.31 0.000404 3.35 6161.90 1310.01 0.16

Reach 2200.000 500 YR 13066.00 817.41 836.87 825.27 836.91 0.000132 2.34 11625.66 1451.88 0.10

Reach 2150.000 5 YR 5799.00 817.26 828.86 822.80 828.98 0.000612 3.30 2978.73 709.73 0.18

Reach 2150.000 10 YR 6540.00 817.26 829.52 823.00 829.65 0.000603 3.41 3472.63 1048.19 0.18

Reach 2150.000 50 YR 8696.00 817.26 831.24 824.17 831.36 0.000506 3.43 5180.91 1301.85 0.17

Reach 2150.000 100 YR 10000.00 817.26 832.18 824.59 832.29 0.000439 3.35 6202.80 1339.17 0.16

Reach 2150.000 500 YR 13066.00 817.26 836.86 825.69 836.90 0.000161 2.46 11747.54 1455.28 0.10

Reach 2100.000 5 YR 5799.00 816.68 828.82 822.21 828.95 0.000625 3.25 2543.81 879.79 0.18

Reach 2100.000 10 YR 6540.00 816.68 829.48 822.54 829.62 0.000611 3.35 2828.11 945.31 0.18

Reach 2100.000 50 YR 8696.00 816.68 831.17 823.61 831.33 0.000585 3.61 3561.27 1093.28 0.18

Reach 2100.000 100 YR 10000.00 816.68 832.09 824.07 832.26 0.000575 3.75 3958.70 1168.78 0.18

Reach 2100.000 500 YR 13066.00 816.68 836.74 825.09 836.88 0.000357 3.59 6980.71 1500.66 0.15

Reach 2050.000 5 YR 5799.00 815.46 828.74 822.26 828.92 0.000711 3.80 2202.06 876.73 0.21

Reach 2050.000 10 YR 6540.00 815.46 829.39 822.80 829.58 0.000707 3.94 2410.85 1005.70 0.21

Reach 2050.000 50 YR 8696.00 815.46 831.07 823.80 831.29 0.000708 4.33 2948.37 1058.19 0.21

Reach 2050.000 100 YR 10000.00 815.46 831.98 824.31 832.22 0.000711 4.54 3239.41 1077.46 0.21

Reach 2050.000 500 YR 13066.00 815.46 836.59 825.10 836.85 0.000513 4.67 5405.18 1178.75 0.19

Reach 1975.000 5 YR 5799.00 812.37 828.52 822.56 828.84 0.001179 5.08 1702.89 968.48 0.27

Reach 1975.000 10 YR 6540.00 812.37 829.17 823.12 829.51 0.001181 5.28 1860.81 991.89 0.27

Reach 1975.000 50 YR 8696.00 812.37 830.82 824.49 831.21 0.001203 5.81 2266.04 1031.48 0.28

Reach 1975.000 100 YR 10000.00 812.37 831.72 825.10 832.14 0.001219 6.10 2484.99 1051.52 0.28

Reach 1975.000 500 YR 13066.00 812.37 836.21 826.80 836.77 0.001061 6.81 3968.97 1148.53 0.28

Reach 1900.000 5 YR 5799.00 813.04 828.30 821.44 828.74 0.001358 5.32 1098.54 136.89 0.30

Reach 1900.000 10 YR 6540.00 813.04 828.90 821.97 829.39 0.001402 5.63 1177.60 152.52 0.31

Reach 1900.000 50 YR 8696.00 813.04 830.45 823.70 831.09 0.001520 6.44 1386.86 239.71 0.33

Reach 1900.000 100 YR 10000.00 813.04 831.29 824.36 832.01 0.001575 6.86 1502.44 330.12 0.34

Reach 1900.000 500 YR 13066.00 813.04 836.03 825.79 836.69 0.000943 6.55 2353.42 917.83 0.28

Reach 1848.7  Bridge

Reach 1789.000 5 YR 5799.00 813.61 827.51 822.62 828.25 0.002719 6.89 841.63 98.80 0.42

Reach 1789.000 10 YR 6540.00 813.61 828.03 823.55 828.86 0.002915 7.32 893.44 100.81 0.43

Reach 1789.000 50 YR 8696.00 813.61 829.31 824.82 830.43 0.003482 8.48 1025.55 105.77 0.48

Reach 1789.000 100 YR 10000.00 813.61 829.97 825.56 831.27 0.003770 9.12 1096.25 108.35 0.50

Reach 1789.000 500 YR 13066.00 813.61 834.31 827.07 835.38 0.002017 8.28 1581.36 210.40 0.39

Reach 1746.2  Bridge

Upstream
Tie-In Point

Headwater
Elevations



HEC-RAS  Plan: Existing Condition - Local Slope   River: Blacklick Cre   Reach: Reach (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Reach 1645.000 5 YR 5799.00 814.88 826.80 822.67 827.44 0.002361 6.56 1007.74 872.19 0.40

Reach 1645.000 10 YR 6540.00 814.88 827.23 823.20 827.95 0.002517 6.96 1085.46 947.54 0.41

Reach 1645.000 50 YR 8696.00 814.88 828.31 824.55 829.26 0.002970 8.05 1276.48 1154.64 0.45

Reach 1645.000 100 YR 10000.00 814.88 828.87 825.46 829.95 0.003239 8.67 1374.55 1235.94 0.47

Reach 1645.000 500 YR 13066.00 814.88 829.98 826.80 831.40 0.003861 10.02 1571.55 1353.18 0.52

Reach 1600.000 5 YR 5799.00 814.56 826.47 822.59 827.26 0.004452 7.19 903.62 856.47 0.45

Reach 1600.000 10 YR 6540.00 814.56 826.88 823.12 827.76 0.004647 7.60 996.47 962.01 0.46

Reach 1600.000 50 YR 8696.00 814.56 827.94 824.55 829.04 0.005144 8.66 1230.87 993.25 0.50

Reach 1600.000 100 YR 10000.00 814.56 828.49 825.40 829.72 0.005422 9.24 1353.51 1015.48 0.52

Reach 1600.000 500 YR 13066.00 814.56 829.63 827.28 831.16 0.006009 10.46 1606.62 1095.51 0.55

Reach 1550.000 5 YR 5799.00 813.73 826.34 821.49 827.07 0.002578 6.92 926.10 1093.65 0.42

Reach 1550.000 10 YR 6540.00 813.73 826.74 822.42 827.57 0.002827 7.39 1017.48 1196.56 0.44

Reach 1550.000 50 YR 8696.00 813.73 827.74 823.77 828.82 0.003446 8.56 1283.55 1292.02 0.48

Reach 1550.000 100 YR 10000.00 813.73 828.27 824.49 829.49 0.003757 9.16 1428.74 1329.59 0.50

Reach 1550.000 500 YR 13066.00 813.73 829.39 826.72 830.89 0.004363 10.37 1733.35 1396.94 0.54

Reach 1500.000 5 YR 5799.00 813.08 826.27 822.31 826.92 0.002707 6.52 1011.33 1075.72 0.42

Reach 1500.000 10 YR 6540.00 813.08 826.67 822.73 827.39 0.002918 6.89 1134.92 1186.28 0.43

Reach 1500.000 50 YR 8696.00 813.08 827.71 823.99 828.59 0.003388 7.76 1468.03 1322.57 0.46

Reach 1500.000 100 YR 10000.00 813.08 828.27 824.66 829.22 0.003606 8.20 1647.40 1348.42 0.47

Reach 1500.000 500 YR 13066.00 813.08 829.45 826.73 830.57 0.003997 9.07 2026.65 1409.78 0.49

Reach 1450.000 5 YR 5799.00 813.09 826.22 822.41 826.75 0.002438 6.02 1197.38 1077.74 0.38

Reach 1450.000 10 YR 6540.00 813.09 826.63 822.88 827.21 0.002590 6.33 1344.21 1204.10 0.39

Reach 1450.000 50 YR 8696.00 813.09 827.69 824.03 828.37 0.002889 7.02 1746.15 1318.08 0.41

Reach 1450.000 100 YR 10000.00 813.09 828.26 824.66 828.99 0.003022 7.37 1962.01 1324.43 0.42

Reach 1450.000 500 YR 13066.00 813.09 829.47 826.37 830.30 0.003250 8.05 2419.12 1338.76 0.43

Reach 1400.000 5 YR 5799.00 814.33 826.18 822.57 826.59 0.002600 5.35 1419.58 1123.08 0.35

Reach 1400.000 10 YR 6540.00 814.33 826.60 822.98 827.03 0.002589 5.54 1607.81 1219.22 0.35

Reach 1400.000 50 YR 8696.00 814.33 827.69 823.98 828.17 0.002557 6.02 2092.22 1271.31 0.36

Reach 1400.000 100 YR 10000.00 814.33 828.27 824.53 828.79 0.002551 6.28 2350.94 1326.73 0.36

Reach 1400.000 500 YR 13066.00 814.33 829.50 825.46 830.08 0.002548 6.82 2896.59 1360.79 0.37

Reach 1350.000 5 YR 5799.00 813.91 826.18 822.26 826.46 0.001403 4.46 1819.25 1145.71 0.29

Reach 1350.000 10 YR 6540.00 813.91 826.60 822.60 826.90 0.001418 4.64 2029.09 1192.40 0.30

Reach 1350.000 50 YR 8696.00 813.91 827.70 823.57 828.04 0.001440 5.07 2574.29 1309.38 0.30

Reach 1350.000 100 YR 10000.00 813.91 828.29 824.09 828.64 0.001458 5.31 2865.08 1320.83 0.31

Reach 1350.000 500 YR 13066.00 813.91 829.52 825.36 829.93 0.001498 5.82 3478.32 1343.17 0.32

Reach 1300.000 5 YR 5799.00 814.91 826.14 822.40 826.37 0.001352 4.21 2082.76 1188.47 0.28

Reach 1300.000 10 YR 6540.00 814.91 826.57 822.76 826.81 0.001338 4.34 2331.79 1203.46 0.28

Reach 1300.000 50 YR 8696.00 814.91 827.68 823.76 827.94 0.001323 4.67 2968.91 1336.93 0.28

Reach 1300.000 100 YR 10000.00 814.91 828.27 824.25 828.55 0.001325 4.86 3308.35 1360.50 0.28

Reach 1300.000 500 YR 13066.00 814.91 829.51 825.21 829.83 0.001337 5.27 4024.19 1482.64 0.29

Reach 1225.000 5 YR 5799.00 812.25 826.10 821.62 826.26 0.000992 3.50 2447.80 1093.16 0.23

Reach 1225.000 10 YR 6540.00 812.25 826.54 821.87 826.71 0.000989 3.63 2720.44 1120.08 0.23

Reach 1225.000 50 YR 8696.00 812.25 827.64 822.68 827.84 0.000991 3.97 3435.84 1312.03 0.23

Reach 1225.000 100 YR 10000.00 812.25 828.23 823.11 828.44 0.001008 4.18 3831.26 1405.95 0.24

Reach 1225.000 500 YR 13066.00 812.25 829.48 824.24 829.72 0.001010 4.54 4675.38 1513.83 0.24

Reach 1150.000 5 YR 5799.00 812.69 826.02 821.45 826.17 0.001504 3.59 2516.49 1065.06 0.22

Reach 1150.000 10 YR 6540.00 812.69 826.46 821.72 826.61 0.001479 3.68 2807.31 1101.28 0.22

Reach 1150.000 50 YR 8696.00 812.69 827.58 822.47 827.74 0.001438 3.94 3572.83 1282.58 0.22

Reach 1150.000 100 YR 10000.00 812.69 828.17 822.94 828.34 0.001428 4.08 3990.76 1355.68 0.22

Reach 1150.000 500 YR 13066.00 812.69 829.43 824.42 829.62 0.001415 4.39 4897.28 1536.87 0.23

Reach 1100.000 5 YR 5799.00 814.51 825.92 821.10 826.10 0.001189 3.83 2573.32 1119.96 0.23

Reach 1100.000 10 YR 6540.00 814.51 826.36 821.56 826.54 0.001174 3.93 2889.95 1140.40 0.23

Reach 1100.000 50 YR 8696.00 814.51 827.48 822.48 827.67 0.001146 4.20 3717.58 1285.63 0.23

Reach 1100.000 100 YR 10000.00 814.51 828.08 823.22 828.28 0.001140 4.35 4165.00 1350.12 0.23

Reach 1100.000 500 YR 13066.00 814.51 829.34 824.82 829.55 0.001137 4.68 5128.99 1608.07 0.24

Reach 1050.000 5 YR 5799.00 813.60 825.85 820.80 826.05 0.000850 4.00 2709.11 1134.00 0.24

Reach 1050.000 10 YR 6540.00 813.60 826.29 821.20 826.49 0.000850 4.11 3054.07 1153.61 0.24

Reach 1050.000 50 YR 8696.00 813.60 827.41 822.34 827.62 0.000851 4.41 3960.17 1265.20 0.24

Reach 1050.000 100 YR 10000.00 813.60 828.01 823.24 828.23 0.000851 4.56 4447.93 1292.25 0.24

Reach 1050.000 500 YR 13066.00 813.60 829.27 824.84 829.50 0.000851 4.87 5483.05 1588.55 0.25
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HEC-RAS  Plan: Proposed Condition - Local Slope   River: Blacklick Cre   Reach: Reach

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Reach 2450.000 5 YR 5799.00 819.02 828.78 825.58 829.08 0.002050 5.21 1898.17 611.03 0.32

Reach 2450.000 10 YR 6540.00 819.02 829.38 825.87 829.66 0.001880 5.22 2287.43 664.29 0.31

Reach 2450.000 50 YR 8696.00 819.02 830.93 826.56 831.15 0.001350 4.92 3406.32 1035.30 0.27

Reach 2450.000 100 YR 10000.00 819.02 831.76 826.96 831.95 0.001153 4.78 4103.36 1156.66 0.25

Reach 2450.000 500 YR 13066.00 819.02 834.77 827.87 834.87 0.000506 3.70 7003.69 1277.40 0.17

Reach 2400.000 5 YR 5799.00 818.87 828.69 825.15 828.99 0.001462 5.12 1983.93 409.42 0.31

Reach 2400.000 10 YR 6540.00 818.87 829.27 825.47 829.58 0.001444 5.29 2260.69 552.08 0.31

Reach 2400.000 50 YR 8696.00 818.87 830.81 826.25 831.08 0.001174 5.26 3318.47 1015.08 0.28

Reach 2400.000 100 YR 10000.00 818.87 831.65 826.66 831.89 0.001020 5.14 4007.93 1129.21 0.27

Reach 2400.000 500 YR 13066.00 818.87 834.72 827.60 834.84 0.000459 4.00 6991.51 1328.04 0.18

Reach 2350.000 5 YR 5799.00 818.55 828.80 824.72 828.89 0.000398 2.74 2699.65 487.23 0.16

Reach 2350.000 10 YR 6540.00 818.55 829.39 825.00 829.48 0.000380 2.78 3021.23 614.17 0.16

Reach 2350.000 50 YR 8696.00 818.55 830.91 825.01 830.99 0.000336 2.87 4128.65 866.39 0.15

Reach 2350.000 100 YR 10000.00 818.55 831.74 825.10 831.82 0.000313 2.90 4847.70 1033.63 0.15

Reach 2350.000 500 YR 13066.00 818.55 834.76 825.72 834.81 0.000167 2.44 7924.52 1334.46 0.11

Reach 2300.000 5 YR 5799.00 818.01 828.64 824.19 828.84 0.000970 4.39 2491.34 643.61 0.25

Reach 2300.000 10 YR 6540.00 818.01 829.23 824.46 829.43 0.000927 4.47 2887.74 707.74 0.25

Reach 2300.000 50 YR 8696.00 818.01 830.77 825.20 830.96 0.000767 4.47 4116.02 944.82 0.23

Reach 2300.000 100 YR 10000.00 818.01 831.62 825.61 831.79 0.000673 4.39 4943.83 1050.24 0.22

Reach 2300.000 500 YR 13066.00 818.01 834.71 826.47 834.79 0.000304 3.41 8233.83 1238.92 0.15

Reach 2250.000 5 YR 5799.00 817.57 828.57 823.94 828.79 0.001032 4.47 2337.62 625.98 0.26

Reach 2250.000 10 YR 6540.00 817.57 829.16 824.18 829.38 0.000982 4.53 2709.07 804.49 0.25

Reach 2250.000 50 YR 8696.00 817.57 830.73 824.92 830.92 0.000783 4.44 4094.69 1135.13 0.23

Reach 2250.000 100 YR 10000.00 817.57 831.58 825.31 831.75 0.000693 4.38 4920.81 1219.80 0.22

Reach 2250.000 500 YR 13066.00 817.57 834.70 826.14 834.78 0.000303 3.34 8251.84 1392.20 0.15

Reach 2200.000 5 YR 5799.00 817.41 828.56 823.37 828.73 0.000826 3.88 2696.47 704.23 0.22

Reach 2200.000 10 YR 6540.00 817.41 829.16 823.64 829.32 0.000782 3.93 3122.61 952.54 0.22

Reach 2200.000 50 YR 8696.00 817.41 830.73 824.32 830.87 0.000624 3.86 4564.64 1205.09 0.20

Reach 2200.000 100 YR 10000.00 817.41 831.58 824.78 831.71 0.000550 3.79 5417.63 1279.39 0.19

Reach 2200.000 500 YR 13066.00 817.41 834.69 825.89 834.76 0.000258 3.00 8736.69 1392.91 0.13

Reach 2150.000 5 YR 5799.00 817.26 828.55 822.80 828.68 0.000708 3.47 2767.97 650.19 0.20

Reach 2150.000 10 YR 6540.00 817.26 829.13 823.00 829.28 0.000715 3.62 3118.22 917.04 0.20

Reach 2150.000 50 YR 8696.00 817.26 830.68 824.17 830.83 0.000667 3.83 4532.36 1261.45 0.20

Reach 2150.000 100 YR 10000.00 817.26 831.54 824.66 831.68 0.000592 3.77 5440.89 1314.27 0.19

Reach 2150.000 500 YR 13066.00 817.26 834.67 825.67 834.74 0.000289 3.04 8857.50 1418.88 0.13

Reach 2100.000 5 YR 5799.00 816.68 828.50 822.21 828.65 0.000724 3.43 2372.07 817.01 0.19

Reach 2100.000 10 YR 6540.00 816.68 829.09 822.54 829.25 0.000722 3.55 2624.02 911.88 0.19

Reach 2100.000 50 YR 8696.00 816.68 830.62 823.61 830.80 0.000717 3.88 3277.21 1045.93 0.20

Reach 2100.000 100 YR 10000.00 816.68 831.45 824.07 831.64 0.000716 4.05 3631.52 1108.21 0.20

Reach 2100.000 500 YR 13066.00 816.68 834.55 825.07 834.72 0.000499 3.90 4955.21 1452.72 0.17

Reach 2050.000 5 YR 5799.00 815.46 828.40 822.26 828.61 0.000819 3.99 2064.28 761.10 0.22

Reach 2050.000 10 YR 6540.00 815.46 828.99 822.80 829.21 0.000831 4.17 2247.74 914.69 0.22

Reach 2050.000 50 YR 8696.00 815.46 830.49 823.80 830.76 0.000863 4.64 2722.37 1046.76 0.23

Reach 2050.000 100 YR 10000.00 815.46 831.31 824.30 831.60 0.000881 4.89 2979.48 1063.16 0.24

Reach 2050.000 500 YR 13066.00 815.46 834.42 825.11 834.68 0.000646 4.82 3957.71 1119.99 0.21

Reach 1975.000 5 YR 5799.00 812.37 828.16 822.56 828.52 0.001370 5.36 1587.54 947.92 0.29

Reach 1975.000 10 YR 6540.00 812.37 828.73 823.12 829.12 0.001402 5.61 1722.73 979.94 0.29

Reach 1975.000 50 YR 8696.00 812.37 830.19 824.49 830.66 0.001489 6.26 2071.53 1017.45 0.31

Reach 1975.000 100 YR 10000.00 812.37 830.98 825.15 831.50 0.001536 6.61 2260.01 1035.15 0.31

Reach 1975.000 500 YR 13066.00 812.37 834.14 826.81 834.60 0.001121 6.48 3010.15 1099.84 0.28

Reach 1900.000 5 YR 5799.00 813.04 828.01 821.49 828.41 0.001411 5.07 1143.24 132.56 0.30

Reach 1900.000 10 YR 6540.00 813.04 828.55 822.07 829.00 0.001515 5.38 1215.37 136.07 0.32

Reach 1900.000 50 YR 8696.00 813.04 829.93 823.79 830.52 0.001765 6.17 1409.58 193.23 0.35

Reach 1900.000 100 YR 10000.00 813.04 830.68 824.40 831.35 0.001848 6.59 1517.64 259.01 0.36

Reach 1900.000 500 YR 13066.00 813.04 833.81 825.72 834.49 0.001314 6.62 1975.26 750.53 0.32

Reach 1856.17 Bridge

Reach 1789.000 5 YR 5799.00 813.61 827.58 822.32 828.06 0.001844 5.59 1037.01 127.77 0.35

Reach 1789.000 10 YR 6540.00 813.61 828.07 822.84 828.62 0.001972 5.94 1100.81 130.14 0.36

Reach 1789.000 50 YR 8696.00 813.61 829.33 824.25 830.06 0.002315 6.86 1268.42 136.17 0.40

Reach 1789.000 100 YR 10000.00 813.61 830.01 824.85 830.84 0.002499 7.35 1361.43 139.40 0.41

Reach 1789.000 500 YR 13066.00 813.61 831.43 826.14 832.51 0.002814 8.35 1564.88 149.02 0.45

Reach 1718.17 Bridge

Upstream
Tie-In Point

Headwater
Elevations



HEC-RAS  Plan: Proposed Condition - Local Slope   River: Blacklick Cre   Reach: Reach (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Reach 1645.000 5 YR 5799.00 814.88 826.83 822.67 827.49 0.002374 6.59 960.63 878.31 0.40

Reach 1645.000 10 YR 6540.00 814.88 827.27 823.20 828.01 0.002549 7.02 1025.99 954.29 0.41

Reach 1645.000 50 YR 8696.00 814.88 828.34 824.55 829.33 0.003061 8.18 1186.21 1173.73 0.46

Reach 1645.000 100 YR 10000.00 814.88 828.90 825.35 830.05 0.003363 8.84 1268.84 1241.18 0.48

Reach 1645.000 500 YR 13066.00 814.88 830.01 826.69 831.55 0.004060 10.29 1435.30 1354.51 0.53

Reach 1600.000 5 YR 5799.00 814.56 826.53 822.59 827.31 0.004361 7.15 892.29 878.76 0.45

Reach 1600.000 10 YR 6540.00 814.56 826.95 823.12 827.82 0.004570 7.58 974.56 967.19 0.46

Reach 1600.000 50 YR 8696.00 814.56 828.00 824.55 829.12 0.005157 8.71 1178.74 995.21 0.50

Reach 1600.000 100 YR 10000.00 814.56 828.55 825.40 829.82 0.005486 9.33 1285.79 1018.02 0.52

Reach 1600.000 500 YR 13066.00 814.56 829.69 827.16 831.31 0.006195 10.66 1506.00 1098.72 0.56

Reach 1550.000 5 YR 5799.00 813.73 826.40 821.49 827.13 0.002528 6.88 927.23 1124.90 0.42

Reach 1550.000 10 YR 6540.00 813.73 826.81 822.42 827.63 0.002769 7.34 1013.81 1206.97 0.43

Reach 1550.000 50 YR 8696.00 813.73 827.82 823.77 828.90 0.003394 8.53 1256.56 1295.65 0.48

Reach 1550.000 100 YR 10000.00 813.73 828.36 824.49 829.59 0.003717 9.15 1388.30 1335.52 0.50

Reach 1550.000 500 YR 13066.00 813.73 829.49 826.63 831.02 0.004377 10.42 1661.76 1401.41 0.54

Reach 1500.000 5 YR 5799.00 813.08 826.33 822.31 826.97 0.002654 6.48 1007.62 1130.65 0.41

Reach 1500.000 10 YR 6540.00 813.08 826.75 822.73 827.46 0.002862 6.85 1123.94 1192.86 0.43

Reach 1500.000 50 YR 8696.00 813.08 827.80 823.96 828.67 0.003352 7.75 1432.23 1327.03 0.45

Reach 1500.000 100 YR 10000.00 813.08 828.36 824.65 829.33 0.003587 8.21 1598.20 1353.50 0.47

Reach 1500.000 500 YR 13066.00 813.08 829.55 826.66 830.69 0.004030 9.14 1946.50 1413.33 0.49

Reach 1450.000 5 YR 5799.00 813.09 826.28 822.41 826.81 0.002391 5.98 1197.75 1094.13 0.38

Reach 1450.000 10 YR 6540.00 813.09 826.70 822.87 827.28 0.002533 6.28 1341.90 1207.33 0.39

Reach 1450.000 50 YR 8696.00 813.09 827.78 824.02 828.46 0.002845 7.00 1717.96 1319.72 0.41

Reach 1450.000 100 YR 10000.00 813.09 828.36 824.57 829.09 0.002988 7.36 1920.35 1325.37 0.41

Reach 1450.000 500 YR 13066.00 813.09 829.57 826.35 830.42 0.003252 8.09 2346.02 1340.12 0.43

Reach 1400.000 5 YR 5799.00 814.33 826.25 822.57 826.65 0.002511 5.29 1425.75 1151.08 0.35

Reach 1400.000 10 YR 6540.00 814.33 826.68 822.98 827.11 0.002502 5.49 1606.27 1230.28 0.35

Reach 1400.000 50 YR 8696.00 814.33 827.78 824.00 828.26 0.002497 5.99 2064.39 1275.09 0.36

Reach 1400.000 100 YR 10000.00 814.33 828.37 824.49 828.89 0.002502 6.27 2310.00 1332.31 0.36

Reach 1400.000 500 YR 13066.00 814.33 829.61 825.46 830.20 0.002528 6.84 2825.10 1364.12 0.37

Reach 1350.000 5 YR 5799.00 813.91 826.24 822.26 826.52 0.001379 4.44 1787.23 1149.58 0.29

Reach 1350.000 10 YR 6540.00 813.91 826.68 822.60 826.98 0.001395 4.63 1989.25 1203.17 0.30

Reach 1350.000 50 YR 8696.00 813.91 827.79 823.57 828.13 0.001430 5.09 2506.41 1310.86 0.30

Reach 1350.000 100 YR 10000.00 813.91 828.38 824.08 828.75 0.001453 5.34 2783.44 1322.47 0.31

Reach 1350.000 500 YR 13066.00 813.91 829.63 825.32 830.05 0.001505 5.87 3364.51 1345.02 0.32

Reach 1300.000 5 YR 5799.00 814.91 826.20 822.37 826.44 0.001367 4.26 2013.01 1190.09 0.28

Reach 1300.000 10 YR 6540.00 814.91 826.64 822.73 826.89 0.001352 4.38 2254.46 1206.90 0.28

Reach 1300.000 50 YR 8696.00 814.91 827.76 823.74 828.04 0.001346 4.74 2864.97 1338.76 0.28

Reach 1300.000 100 YR 10000.00 814.91 828.36 824.25 828.65 0.001349 4.93 3192.36 1362.25 0.29

Reach 1300.000 500 YR 13066.00 814.91 829.61 825.29 829.95 0.001368 5.36 3878.36 1489.13 0.29

Reach 1225.000 5 YR 5799.00 812.25 826.16 821.70 826.33 0.001047 3.61 2316.77 1096.02 0.23

Reach 1225.000 10 YR 6540.00 812.25 826.60 822.00 826.78 0.001040 3.74 2582.47 1143.18 0.23

Reach 1225.000 50 YR 8696.00 812.25 827.72 822.77 827.93 0.001042 4.09 3272.73 1318.35 0.24

Reach 1225.000 100 YR 10000.00 812.25 828.32 823.28 828.54 0.001056 4.30 3658.21 1412.54 0.24

Reach 1225.000 500 YR 13066.00 812.25 829.58 824.45 829.84 0.001056 4.67 4473.20 1521.31 0.25

Reach 1150.000 5 YR 5799.00 812.69 826.06 821.54 826.24 0.001658 3.78 2371.46 1068.96 0.23

Reach 1150.000 10 YR 6540.00 812.69 826.51 821.86 826.69 0.001620 3.87 2656.19 1106.17 0.23

Reach 1150.000 50 YR 8696.00 812.69 827.64 822.68 827.83 0.001562 4.12 3398.36 1293.27 0.23

Reach 1150.000 100 YR 10000.00 812.69 828.25 823.35 828.44 0.001543 4.26 3806.44 1365.96 0.23

Reach 1150.000 500 YR 13066.00 812.69 829.52 824.50 829.73 0.001521 4.57 4688.11 1560.57 0.24

Reach 1100.000 5 YR 5799.00 814.51 825.98 821.11 826.16 0.001208 3.88 2511.75 1122.83 0.23

Reach 1100.000 10 YR 6540.00 814.51 826.43 821.52 826.62 0.001191 3.98 2826.40 1144.38 0.23

Reach 1100.000 50 YR 8696.00 814.51 827.56 822.42 827.76 0.001162 4.25 3639.35 1301.19 0.23

Reach 1100.000 100 YR 10000.00 814.51 828.17 823.18 828.37 0.001155 4.40 4081.96 1358.60 0.24

Reach 1100.000 500 YR 13066.00 814.51 829.44 824.89 829.66 0.001153 4.74 5031.22 1630.76 0.24

Reach 1050.000 5 YR 5799.00 813.60 825.91 820.80 826.11 0.000851 4.02 2664.70 1136.34 0.24

Reach 1050.000 10 YR 6540.00 813.60 826.36 821.20 826.56 0.000850 4.13 3008.20 1157.39 0.24

Reach 1050.000 50 YR 8696.00 813.60 827.49 822.29 827.71 0.000851 4.43 3900.83 1277.99 0.24

Reach 1050.000 100 YR 10000.00 813.60 828.10 823.16 828.32 0.000851 4.58 4383.97 1305.65 0.24

Reach 1050.000 500 YR 13066.00 813.60 829.38 824.89 829.61 0.000851 4.90 5403.34 1617.81 0.25
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Geom: Proposed Condition    Flow: Local Slope
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96808_IR70 over Blacklick Creek       Plan: Proposed Condition - Local Slope    6/14/2023 
Geom: Proposed Condition    Flow: Local Slope
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96808_IR70 over Blacklick Creek       Plan: Proposed Condition - Local Slope    6/14/2023 
Geom: Proposed Condition    Flow: Local Slope
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96808_IR70 over Blacklick Creek       Plan: Proposed Condition - Local Slope    6/14/2023 
Geom: Proposed Condition    Flow: Local Slope
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96808_IR70 over Blacklick Creek       Plan: Proposed Condition - Local Slope    6/14/2023 
Geom: Proposed Condition    Flow: Local Slope
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96808_IR70 over Blacklick Creek       Plan: Proposed Condition - Local Slope    6/14/2023 
Geom: Proposed Condition    Flow: Local Slope
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96808_IR70 over Blacklick Creek       Plan: Proposed Condition - Local Slope    6/14/2023 
Geom: Proposed Condition    Flow: Local Slope
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Geom: Proposed Condition    Flow: Local Slope

   RS = 2150.000  

Station (ft)

E
le

v
a
ti
o
n
 (

ft
)

Legend

WS 500 YR

WS 100 YR

WS 50 YR

WS 10 YR

WS 5 YR

Ground

Ineff

Bank Sta

.04 .1 .045 .1 .06

 

-200 0 200 400 600 800 1000 1200 1400 1600
815

820

825

830

835

840
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Geom: Proposed Condition    Flow: Local Slope

   RS = 2100.000  

Station (ft)

E
le

v
a
ti
o
n
 (

ft
)

Legend

WS 500 YR

WS 100 YR

WS 50 YR

WS 10 YR

WS 5 YR

Ground

Ineff

Bank Sta

.04 .1 .045 .1 .06 .1



 

-200 0 200 400 600 800 1000 1200
815

820

825

830

835

840

96808_IR70 over Blacklick Creek       Plan: Proposed Condition - Local Slope    6/14/2023 
Geom: Proposed Condition    Flow: Local Slope
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Geom: Proposed Condition    Flow: Local Slope

   RS = 1975.000  

Station (ft)

E
le

v
a
ti
o
n
 (

ft
)

Legend

WS 500 YR

WS 100 YR

WS 50 YR

WS 10 YR

WS 5 YR

Ground

Ineff

Bank Sta

.04 .1 .045 .06



 

0 200 400 600 800 1000 1200
810

815

820

825

830

835

840

96808_IR70 over Blacklick Creek       Plan: Proposed Condition - Local Slope    6/14/2023 
Geom: Proposed Condition    Flow: Local Slope
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Geom: Proposed Condition    Flow: Local Slope
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Geom: Proposed Condition    Flow: Local Slope

   RS = 1856.17  BR  
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Geom: Proposed Condition    Flow: Local Slope
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Appendix E – Hydraulic Calculations 
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Appendix F – Site Photos 

 

 

Left Bridge Upstream Elevation 

 

Upstream Channel 
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Right Bridge Upstream Elevation 

 

 

 

Typical Span 1 Elevation (Left Bridge Looking North Shown)  
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Downstream Channel 
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1.0 Executive Summary 

1.1 Overall Summary and Recommendations 

This report has been prepared to determine the preferred structure type for the I-70 over SR 256 crossing 

as part of the FAI/LIC-0.00/0.00 Far East Freeway project (PID 96808).  All alternative layouts are based on 

the pertinent recommendations from the previously submitted and approved “Far East Freeway FAI/LIC-70-

0.00/0.00 Feasibility Study” which include:  

• Widening IR 70 to the outside, constructing three through lanes in the eastbound and westbound 

directions 

• Construct a two-lane westbound CD road between SR 256 and Taylor Road 

The existing FAI-70-01190 Left (SFN 2301628) and Right (SFN 2301652) bridges are both four-span, 

continuous rolled steel beam structures. The span configurations are slightly different for the two sides, with 

overall lengths (c/c brg.) of 174’-6” and 178’-6” for the Left and Right Bridges respectively. The substructures 

consist of reinforced concrete cap and column piers and stub abutments with a 12⁰ skew on spread footing 

foundations. Originally constructed in 1967, the bridges have had previous rehabilitation work including SDC 

overlay, parapet replacement, and repairs to strip seal joints performed in 1988. The minimum vertical 

clearance provided over SR 256 is currently 15’-0”, with the point of minimum clearance occurring at the 

Left Bridge north fascia beam over the southbound inside lane.  

The recommended replacement structure for both the Left, Right, and CD Road Bridges is a two-span (67’-

0”, 75’-0”) W30 composite rolled steel beam superstructure on cap and column piers and semi-integral 

abutments behind MSE walls. This structure type meets all current ODOT design criteria and improves the 

currently deficient minimum vertical clearance over SR 256. 

Although the full replacement alternative (Alternative A) does not have the lowest initial or lifecycle cost, it 

was selected as the preferred alternative given various other benefits, and less constructability concerns.  

Widening (Alternative B) presents constructability concerns to gain access to and construct the widened 

piers, as this will have adverse impacts to SR 256 traffic. With only a marginal increase in lifecycle cost of 

5.7%, full replacement is economically competitive compared to the widening alternative. Benefits of the 

full replacement alternative include: less impacts to SR 256 traffic during construction, flexibility to 

accommodate future work along SR 256, as well as providing consistency among all structural components 

in both expected service life and structural design loading. 

 

 

 

 

 

 

 

 

 

1.2 Project Location 
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2.0 Existing Structure Inspection 

As part of this Structure Type Study, a routine bridge inspection was performed on 04/12/2023 to assess the 

substructure condition of both the existing structures. Given that full superstructure replacement is included 

in all alternatives evaluated, existing superstructure components were not inspected. For bridge inspection 

photos see Appendix E. 

2.1 Left Bridge Substructure Condition Summary 

Per the bridge inspection performed on 07/19/2022 by others, the substructure is currently rated as a 6. 

Based on the inspection findings, American Structurepoint agrees that the substructure is generally in fair 

condition. Below is the summary of findings: 

• Spalls with exposed and corroded reinforcement just above the roadway parapet on Columns 1 and 

3 at Pier 1, and on all Pier 3 columns.  Worst location is Column 2 at Pier 3. 

• Few minor spalls on the east face of Pier 1 cap. 

• One location of exposed and corroded steel ties on the bottom of Pier 1 cap.  

• Minor areas of spalling, delamination, and/or hairline cracking, primarily at bearing locations, on 

both R.A. & F.A.  

• Large corner spall with exposed and corroded reinforcement at north end of R.A. beam seat. 

2.2 Right Bridge Substructure Condition Summary 

Per the bridge inspection performed on 07/19/2022 by others, the substructure is currently rated as a 6. 

Based on the inspection findings, American Structurepoint agrees that the substructure is generally in fair 

condition. Below is the summary of findings: 

• Minor spalls and delamination on Columns 1 & 3 at Pier 1. Spall with exposed and corroded 

reinforcement just above the roadway parapet on Column 4 at Pier 3.  

• Few minor spalls with exposed and corroded stirrups on the west face of Pier 1 cap. 

• Exposed and corroded steel ties along the length of Pier 1 & Pier 3 cap.  

• Minor areas of spalling, delamination, and/or hairline cracking, primarily at bearing locations, on 

both R.A. & F.A.  

3.0 Structure Type Study 

3.1 Design Criteria 

Pertinent geometric design criteria was developed in accordance with the current ODOT L&D Vol. 1 and 

Bridge Design Manuals, and is summarized in Appendix A. 

 

 

 

 

3.2 Proposed Structure Alternatives 

The structure types evaluated are based on site constraints, accommodating recommended MOT scheme, 

project design criteria, and economy. The two proposed alternatives are:  

Left Bridge (SFN 2301628) 

• Alternative A – Full replacement with two-span (67’-0”, 75’-0”) W30 continuous rolled steel beam 

superstructure on cap and column piers and semi-integral abutments behind MSE walls with 12 

degree skew. 

• Alternative B – Full superstructure replacement (34’-6”, 43’-0”, 57’-0”, 40’-0”) with W33 continuous 

rolled steel beam superstructure on widened cap and column piers and stub abutments converted 

to semi-integral.  

Given that vertical clearance is currently deficient, the IR 70 westbound profile will be raised approximately 

1’ to provide the required minimum vertical clearance of 15’-6” over SR 256. This was determined to be a 

more economical solution than using shallower less efficient beams, considering the increased steel costs 

for only minimal available reduction in superstructure depth. The Alternative A superstructure is only 

approximately 1¼” shallower than Alternative B, therefore multiple profile designs were not developed.  

Right Bridge (SFN 2301652) 

• Alternative A – Full replacement with two-span (67’-0”, 75’-0”) W30 continuous rolled steel beam 

superstructure on cap and column piers and semi-integral abutments behind MSE walls 

• Alternative B – Full superstructure replacement (33’-0”, 47’-0”, 58’-0”, 40’-6”) with W33 continuous 

rolled steel beam superstructure on widened cap and column piers and stub abutments converted 

to semi-integral.  

For both alternatives the IR 70 eastbound profile will be matched, while the new adjacent CD road to the 

south will be placed on an independent bridge with a higher profile grade. This allows the minimum required 

vertical clearance of 15’-6” to be provided over SR 256 along the southern fascia beam, which is the 

controlling location due to widening and superelevation, while minimizing mainline pavement costs.   

CD Road Bridge (SFN 0000002) 

• Alternative A – New structure with two-span (67’-0”, 75’-0”) W30 continuous rolled steel beam 

superstructure on cap and column piers and semi-integral abutments behind MSE walls 

• Alternative B – New structure with 4-span (33’-0”, 47’-0”, 58’-0”, 40’-6”) W27 continuous rolled steel 

beam superstructure on cap and column piers and semi-integral stub abutments. 

For both alternatives all new structural components are required and a minimum vertical clearance of 15’-

6” will be provided over SR 256. The Alternative B superstructure is only approximately 3” shallower than 

Alternative A, therefore multiple profile designs were not developed.  

Alternative A:  

The proposed two-span bridge span lengths were set by maintaining the existing SR 256 median pier 

location, bridge skew, and placing MSE walls outside the required 19’-0” clear zone on each side of SR 256.  

By matching the median pier location partial removal of the existing spread footing foundation will be 

required to construct the proposed pier, though all other existing substructures are avoided. This span 

arrangement reduces deck area compared to Alternative B, while still providing a large enough bridge 
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opening to eliminate tunnel like conditions for motorists, and to accommodate future widening and/or 

pedestrian facilities. Steel costs were balanced with superstructure depth to determine the most efficient 

beam sections and framing plans. W30 composite rolled steel beams are utilized for all the bridges, with 

nine beam lines proposed for the Left Bridge, eight beam lines for the Right Bridge, and six beam lines for 

the CD Road Bridge. On both the Left Bridge and CD Road Bridge the deck, and exterior beam, will be flared 

to accommodate ramp tapers. Considering the vertical clearance is < 20’ over SR 256, and the high IR 70 

traffic volumes, a painted coating system will be utilized for the proposed steel superstructures per Section 

308.2.2.1.d.1 of the 2020 BDM.  

Proposed substructures will consist of semi-integral stub abutments and a cap and column center pier. To 

facilitate construction of the center pier it is anticipated that the inside lanes of SR 256 will require closure, 

with temporary shoring needed to minimize the excavation footprint.  

The advantages associated with Alternative A include:  

• Consistent expected service life for all structural components 

• Consistent design loading for all bridge components 

• New abutments will be placed outside the SR 256 splash zone 

• Future widening of SR 256 can be accommodated 

• Future addition of pedestrian facilities can be accommodated 

• Fewer utility impacts 

• Less impacts to SR 256 traffic during construction 

The disadvantages associated with Alternative A include: 

• Higher initial and lifecycle cost 

• Temporary wire walls likely required at phase construction joints 

Estimated preliminary structure initial cost / life cycle cost 

Left Bridge = $3,813,153 / $6,108,000 

Right Bridge = $3,298,931 / $5,258,000 

CD Road Bridge = $2,395,170 / $3,849,700 

 

Total = $9,507,254 / $15,216,500 

  

Alternative B:  

The proposed four-span superstructure replacement for the widened mainline bridges will utilize W33 

composite rolled steel beams, approximately matching existing superstructure weight. Framing plans will 

match current beam line locations within the existing bridge limits to avoid changing the load configuration 

to salvaged substructures. The Left Bridge requires four additional beam lines, two on both sides, to 

accommodate the required IR 70 widening (nine beams total). The Right Bridge requires only one additional 

beam line on the north side (seven beams total). The CD Road Bridge will require all new structural 

components, comprised of a five beam line layout utilizing W27 composite rolled steel beams. Similar to 

Alternative A, the deck and exterior beam will be flared on the Left Bridge and CD Road Bridge and a painted 

coating system will be utilized for the proposed steel superstructures.  

The existing substructures will be rehabilitated and widened as necessary to accommodate the proposed IR 

70 roadway section. The Left Bridge requires widening to both sides and the Right Bridge widening only to 

the north. Portions of existing substructure beyond the proposed mainline bridge to the south will be 

removed to accommodate the new CD Road bridge. Proposed substructure work will include: the addition 

of a single column on each side of the existing piers for the Left Bridge and on the north side only for the 

Right Bridge, removal and reconstruction of portions of the existing pier caps to connect into the new pier 

caps, patching existing pier columns and composite fiber wrapping (FRP), conversion of existing abutments 

to semi-integral, removing and rebuilding wingwalls, dowelling in semi-integral diaphragm guides at the 

abutments, and capping all substructure beam seats to accommodate the raise in profile grade. To facilitate 

construction of the widened piers, it is anticipated that the inside and outside lanes of SR 256 will require 

closure, with temporary shoring needed to minimize the excavation footprint at each pier. Considering the 

current traffic congestion in the area, this will likely result in an unacceptable level of service. To avoid 

multiple lane closures in each direction, a staggered pier construction approach would likely be required, in 

which the outside piers are constructed after the center pier is complete.       

All bearings will be replaced with expansion elastomeric bearings. By removing the fixed bearing condition at 

Pier 2, and the addition of semi-integral diaphragm guides at the abutments, all ODOT seismic guidelines will 

be satisfied, and no additional retrofit work required.  

The advantages associated with Alternative B include: 

• Lower initial and lifecycle cost 

The disadvantages associated with Alternative B include: 

• Differing expected service lives for structural components 

• Salvaged substructures not designed for current HL-93 loading 

• Increased future maintenance costs for columns located within SR 256 splash zone 

• Future widening of SR 256 not feasible 

• Future addition of pedestrian facilities not feasible 

• Will require relocation of existing gas line 

• Increased impacts to SR 256 traffic to facilitate pier construction 

Estimated preliminary structure initial cost / life cycle cost 

Left Bridge = $2,902,822 / $5,800,500 

Right Bridge = $2,535,932 / $4,950,100 

CD Road Bridge = $1,898,128 / $3,645,000 

 

Total = $7,336,882 / $14,395,600 
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3.3 Foundation Recommendations 

This Structure Type Study does not include soil borings or Foundation Recommendations due to multiple 

span configurations being evaluated.  In an effort to reduce costs, soil borings will be taken at the final 

approved substructure locations.  Although the final required pile/shaft lengths may deviate from the 

lengths assumed in this report, this difference in length will not significantly affect the relative differences 

in cost between the studied alternatives. 

For the purposes of this report, friction piles have been assumed for the new and widened substructure 

foundations. The driven length required was estimated to be 50-feet for preliminary costs.  Foundation 

Recommendations, and a more refined length of piling/shafts will be calculated and included with the Stage 

1 submission.  

3.4 Maintenance of Traffic 

The proposed bridge work will be completed utilizing a crossover scheme for both alternatives evaluated.  

The recommendations from the MOTAA indicate that all three structures can be constructed offline during 

separate phases. This will greatly simplify existing structure removals and construction of the new bridges. 

Temporary shoring needs will be minimal under this scenario. For Alternative A the reduction is span length 

will require the use of temporary wire walls along the phase lines to contain the proposed abutment and 

MSE wall backfill.   

3.5 Roadway Considerations 

I-70 roadway costs and impacts will be similar for both alternatives evaluated. Below on SR 256, Alternative 

A substructures will be placed outside of the required clear zone, allowing for the outside concrete parapet 

and guardrail to be eliminated.  Alternative B will require new parapet in front of the widened substructures, 

as well as new guardrail transitions on each end.  

3.6 Utility Impacts 

Electrical conduit is currently mounted to the underside of deck on the southern facia of the Right Bridge 

over NB SR 256, and on the northern fascia of the Left Bridge over SB SR 256.  At both structures this conduit 

runs to an electric box mounted to the exterior pier before continuing as buried line along SR 256. Relocation 

will be required to avoid disturbance during construction. Should electric be needed on the proposed bridge, 

new conduit will be placed in the concrete parapet.  Additionally, there is a buried gas line located along the 

SR 256 SB outside shoulder. Alternative A can be constructed without impacting this line, while Alternative 

B will require relocation to facilitate excavation and widening of Pier 1.  

3.7 Preferred Alternative 

Alternative A is recommended as the preferred alternative despite higher initial and lifecycle costs. This 

recommendation is based on constructability, providing the flexibility to accommodate future work along 

SR 256, as well providing consistency among all structural components in both expected service life and 

structural design loading. The minimum vertical clearance over SR will be improved to meet the current 

design criteria of 15’-6”. 

4.0 Conclusion 

The preferred replacement structure for both the Left, Right and CD Road Bridges is a two-span (67’-0”, 75’-

0”) W30 composite rolled steel beam superstructure on cap and column piers and semi-integral abutments 

behind MSE walls. 

This structure meets all current ODOT design criteria, improves the currently deficient minimum vertical 

clearance over SR 256, and can be constructed with the least amount of impacts to SR 256 traffic. 
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Appendix A – Design Criteria 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Date Updated: 6/15/2023 Roadway Design Criteria

Section Figure 

Location Urban Urban

Functional Classification
Interstate Arterial

Traffic Volumes

Opening Day (2030)

ADT
56,680 53,910

DHV
3,937 4,856

Design Year (2050)

ADT
76,150 65,060

DHV
5,290 5,860

Directional Distribution
50% 55%

Trucks (D)
12.0% 4.0%

ADTT (2050)
9,138 2,602

Terrain
Level Level

Design Speed (mph)
70 45

Posted Speed (mph)
65 40

NHS Route
Yes No

TYPICAL SECTION

Lane Width 12 12 301.1.2 & 303.1 301-2 to 4, 303-1

Curve Widening N/A N/A 301.1.3 301-5a, 5b, 5c

Pavement Cross Slopes 0.016 ft/ft Normal Crown 0.016 ft/ft Normal Crown 301.1.5 301-6 

Outside Shoulder Width

Graded Width

15' w/ Barrier

15' w/o Barrier and Foreslope > 6:1

10' w/o Barrier and Foreslope <= 6:1

13' w/ Barrier

12' w/o Barrier and Foreslope > 6:1

8' w/o Barrier and Foreslope <= 6:1

301.2.3 & 303.1 301-3, 4, 303-1

Treated Width 10' 8' 301.2.3 & 303.1 301-3, 4, 303-1

Median Shoulder Width

Graded Width

9' w/ Barrier

9' w/o Barrier and Foreslope > 6:1

4' w/o Barrier and Foreslope <= 6:1

N/A 301.2.3 & 303.1 301-3, 4, 303-1

Treated Width
4'

10' (6 or more lanes)
N/A 301.2.3 & 303.1 301-3, 4, 303-1

Median Width 60' N/A 304.1 to 304.3.2 304-1

Clear Zone Width see below see below

Foreslopes
< 6:1 = 32' (Use 30')

> 6:1 to 4:1 = 42' (Use 30')

< 6:1 = 19'

> 6:1 to 4:1 = 26'
600.2, 600.2.1 600-1, 2

Backslopes

< 6:1 = 28'

> 6:1 to 4:1 = 28'

> 4:1 = 23'

< 6:1 = 21'

> 6:1 to 4:1 = 19'

> 4:1 = 15'

600.2, 600.2.1 600-1, 2

Type of Grading 307-1, 307-2 Safety Grading 307-4 Common/Barrier Grading 307.1 to 307.2 307-1 to 307-6

BRIDGE

Structural Capacity HL-93 N/A 302.1 See Bridge Design Manual

New and Reconstructed Bridges

Lateral Clearance

On Bridge 10' Rt. / 4' Lt. N/A 302.1 302-1

Under Bridge See Clear Zone Width Above 302.1 302-1, 301-3, 301-4, 600-1, & 603-2

Vertical Clearance Over Roadway N/A 15.5' see Note (l) 302.1 302-1

Design Designation

Design Criteria

Appropriate Design Criteria Guide

(Figure 105-1E, Sections 105.1 & 105.5.1)

Normal Design Criteria
SR 256IR 70

Design Feature /

Highway Name

O:\2021\00273\C. Design\96808_FAI-LIC IR 70\400-Engineering\Structures\SFN_2301628 - IR70 over SR256 (L)\EngData\Preliminary Design\Working\I-70 over SR 256 Design Data_Final

6/15/2023  @  9:04 AM Page: 1 of 1
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Estimate 96808

Estimated Cost:$3,177,627.73 

Contingency:  20.00%

Estimated Total: $3,813,153.28

I-70 over SR 256 (Left) Alternative A Structure Type Study Cost Estimate
SFN 2301628

County:  FAIRFIELD

Season: SUMMER

Urban/Rural Type: URBAN CLASS

Highway Type: 

Work Type: BRIDGE REPLACEMENT

Unit System: E

Spec Year: 23

Base Date: 04/03/23

 Latitude of Midpoint:  395656

Longitude of Midpoint:  824747

District: 05

Federal/State Project Number: E220(032)

Estimate Type: Structure Type Study

Prepared by Sage Flannagan on 06/08/23
Checked by Chris Bettinger on 06/12/23



 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

Group 1200: Structures Over 20' Span

0053 202E11002 1.000 LS $190,000.00000 $190,000.00
STRUCTURE REMOVED, OVER 20 FOOT SPAN

0054 202E22900 133.000 SY $38.03233 $5,058.30
APPROACH SLAB REMOVED

 
0055 503E11100 1.000 LS $75,000.00000 $75,000.00

COFFERDAMS AND EXCAVATION BRACING

0056 503E21300 1.000 LS $50,000.00000 $50,000.00
UNCLASSIFIED EXCAVATION

 
0057 505E11100 1.000 LS $25,000.00000 $25,000.00

PILE DRIVING EQUIPMENT MOBILIZATION

0058 507E00500 3,650.000 FT $12.46246 $45,487.98
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, DRIVEN

0059 507E00550 4,015.000 FT $48.00000 $192,720.00
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, FURNISHED

0060 509E10000 166,625.000 LB $2.00000 $333,250.00
EPOXY COATED REINFORCING STEEL

 
0065 511E33500 2.000 EACH $3,236.00504 $6,472.01

SEMI-INTEGRAL DIAPHRAGM GUIDE

0066 511E34446 345.000 CY $932.64438 $321,762.31
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK

0067 511E34450 60.000 CY $550.71622 $33,042.97
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK (PARAPET)

0068 511E41012 50.000 CY $1,123.95627 $56,197.81
CLASS QC1 CONCRETE WITH QC/QA, PIER ABOVE FOOTINGS

0069 511E44112 69.000 CY $851.96970 $58,785.91
CLASS QC1 CONCRETE WITH QC/QA, ABUTMENT NOT INCLUDING FOOTIN G

0070 511E46512 137.000 CY $551.24243 $75,520.21
CLASS QC1 CONCRETE WITH QC/QA, FOOTING

0071 513E10260 278,051.000 LB $1.80097 $500,761.51
STRUCTURAL STEEL MEMBERS, LEVEL 3

0073 513E20000 5,130.000 EACH $4.60152 $23,605.80
WELDED STUD SHEAR CONNECTORS

 
0074 514E00060 24,602.000 SF $3.41519 $84,020.50

FIELD PAINTING STRUCTURAL STEEL, INTERMEDIATE COAT
COATING OF BEAM ENDS

0075 514E00066 24,602.000 SF $1.61760 $39,796.20
FIELD PAINTING STRUCTURAL STEEL, FINISH COAT

0079 516E44100 27.000 EACH $1,194.54855 $32,252.81
ELASTOMERIC BEARING WITH INTERNAL LAMINATES AND LOAD PLATE ( NEOPRENE)
(16" X 18" X 3 1/4")

0083 518E21200 65.000 CY $82.08565 $5,335.57
POROUS BACKFILL WITH GEOTEXTILE FABRIC

 
0087 526E30010 473.000 SY $276.91973 $130,983.03

Page 2 of 3
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 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

REINFORCED CONCRETE APPROACH SLABS WITH QC/QA (T=17")

0088 526E90010 146.000 FT $195.71791 $28,574.81
TYPE A INSTALLATION

0092 840E20000 5,760.000 SF $150.00000 $864,000.00
MECHANICALLY STABILIZED EARTH WALL
VERTICAL CLEARANCE

Total for Group 1200:$3,177,627.73     
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Estimate 96808

Estimated Cost:$2,419,018.47 

Contingency:  20.00%

Estimated Total: $2,902,822.16

I-70 over SR 256 (Left) Alternative B Structure Type Study Cost Estimate
SFN 2301628

County:  FAIRFIELD

Season: SUMMER

Urban/Rural Type: URBAN CLASS

Highway Type: 

Work Type: BRIDGE REPLACEMENT

Unit System: E

Spec Year: 23

Base Date: 04/03/23

 Latitude of Midpoint:  395656

Longitude of Midpoint:  824747

District: 05

Federal/State Project Number: E220(032)

Estimate Type: Structure Type Study

Prepared by Sage Flannagan on 06/08/23
Checked by Chris Bettinger on 06/12/23



 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

Group 1200: Structures Over 20' Span

0053 202E11202 1.000 LS $225,000.00000 $225,000.00
PORTIONS OF STRUCTURE REMOVED, OVER 20 FOOT SPAN

0054 202E22900 133.000 SY $38.03233 $5,058.30
APPROACH SLAB REMOVED

 
0055 503E11100 1.000 LS $75,000.00000 $75,000.00

COFFERDAMS AND EXCAVATION BRACING

0056 503E21300 1.000 LS $50,000.00000 $50,000.00
UNCLASSIFIED EXCAVATION

 
0057 505E11100 1.000 LS $15,000.00000 $15,000.00

PILE DRIVING EQUIPMENT MOBILIZATION

0058 507E00500 2,900.000 FT $12.46246 $36,141.13
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, DRIVEN

0059 507E00550 3,190.000 FT $48.00000 $153,120.00
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, FURNISHED

0060 509E10000 195,250.000 LB $2.00000 $390,500.00
EPOXY COATED REINFORCING STEEL

 
0065 511E33500 2.000 EACH $5,000.00000 $10,000.00

SEMI-INTEGRAL DIAPHRAGM GUIDE

0066 511E34446 437.000 CY $900.42510 $393,485.77
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK

0067 511E34450 67.000 CY $550.71622 $36,897.99
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK (PARAPET)

0068 511E41012 71.000 CY $1,036.87778 $73,618.32
CLASS QC1 CONCRETE WITH QC/QA, PIER ABOVE FOOTINGS

0069 511E44112 74.000 CY $842.10447 $62,315.73
CLASS QC1 CONCRETE WITH QC/QA, ABUTMENT NOT INCLUDING FOOTIN G

0070 511E46512 89.000 CY $585.14579 $52,077.98
CLASS QC1 CONCRETE WITH QC/QA, FOOTING

0071 513E10260 203,851.000 LB $1.80097 $367,129.54
STRUCTURAL STEEL MEMBERS, LEVEL 3

0073 513E20000 6,264.000 EACH $4.60152 $28,823.92
WELDED STUD SHEAR CONNECTORS

 
0074 514E00060 29,368.000 SF $3.21277 $94,352.63

FIELD PAINTING STRUCTURAL STEEL, INTERMEDIATE COAT
COATING OF BEAM ENDS

0075 514E00066 29,368.000 SF $1.51345 $44,447.00
FIELD PAINTING STRUCTURAL STEEL, FINISH COAT

0079 516E44100 45.000 EACH $1,150.00000 $51,750.00
ELASTOMERIC BEARING WITH INTERNAL LAMINATES AND LOAD PLATE ( NEOPRENE)
(16" X 18" X 3 1/4")

0083 518E21200 92.000 CY $79.33333 $7,298.67
POROUS BACKFILL WITH GEOTEXTILE FABRIC

 
0085 519E00100 1,103.000 SF $50.00000 $55,150.00

Page 2 of 3
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 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

SPECIAL - COMPOSITE FIBER WRAP SYSTEM

0086 519E11101 221.000 SF $150.00000 $33,150.00
PATCHING CONCRETE STRUCTURE, AS PER PLAN

0087 526E25010 394.000 SY $330.27077 $130,126.68
REINFORCED CONCRETE APPROACH SLABS WITH QC/QA (T=15")

 
0088 526E90010 146.000 FT $195.71791 $28,574.81

TYPE A INSTALLATION

Total for Group 1200:$2,419,018.47     
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Estimate 96808

Estimated Cost:$2,749,109.16 

Contingency:  20.00%

Estimated Total: $3,298,930.99

I-70 over SR 256 (Right) Alternative A Structure Type Study Cost Estimate
SFN 2301652

County:  FAIRFIELD

Season: SUMMER

Urban/Rural Type: URBAN CLASS

Highway Type: 

Work Type: BRIDGE REPLACEMENT

Unit System: E

Spec Year: 23

Base Date: 04/03/23

 Latitude of Midpoint:  395644

Longitude of Midpoint:  824526

District: 05

Federal/State Project Number: E220(032)

Estimate Type: Structure Type Study

Prepared by Sage Flannagan on 06/08/23
Checked by Chris Bettinger on 06/12/23



 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

Group 1200: Structures Over 20' Span

0053 202E11002 1.000 LS $315,000.00000 $315,000.00
STRUCTURE REMOVED, OVER 20 FOOT SPAN

0054 202E22900 301.000 SY $34.54349 $10,397.59
APPROACH SLAB REMOVED

 
0055 503E11100 1.000 LS $75,000.00000 $75,000.00

COFFERDAMS AND EXCAVATION BRACING

0056 503E21300 1.000 LS $50,000.00000 $50,000.00
UNCLASSIFIED EXCAVATION

 
0057 505E11100 1.000 LS $25,000.00000 $25,000.00

PILE DRIVING EQUIPMENT MOBILIZATION

0058 507E00500 3,000.000 FT $12.46246 $37,387.38
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, DRIVEN

0059 507E00550 3,300.000 FT $48.00000 $158,400.00
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, FURNISHED

0060 509E10000 140,375.000 LB $2.00000 $280,750.00
EPOXY COATED REINFORCING STEEL

 
0065 511E33500 2.000 EACH $3,236.00504 $6,472.01

SEMI-INTEGRAL DIAPHRAGM GUIDE

0066 511E34446 290.000 CY $957.04664 $277,543.53
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK

0067 511E34450 60.000 CY $550.71622 $33,042.97
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK (PARAPET)

0068 511E41012 41.000 CY $1,176.43978 $48,234.03
CLASS QC1 CONCRETE WITH QC/QA, PIER ABOVE FOOTINGS

0069 511E44112 51.000 CY $895.94178 $45,693.03
CLASS QC1 CONCRETE WITH QC/QA, ABUTMENT NOT INCLUDING FOOTIN G

0070 511E46512 108.000 CY $569.68673 $61,526.17
CLASS QC1 CONCRETE WITH QC/QA, FOOTING

0071 513E10260 247,157.000 LB $1.80097 $445,122.34
STRUCTURAL STEEL MEMBERS, LEVEL 3

0073 513E20000 4,560.000 EACH $4.60152 $20,982.93
WELDED STUD SHEAR CONNECTORS

 
0074 514E00060 21,868.000 SF $3.55687 $77,781.63

FIELD PAINTING STRUCTURAL STEEL, INTERMEDIATE COAT
COATING OF BEAM ENDS

0075 514E00066 21,868.000 SF $1.69083 $36,975.07
FIELD PAINTING STRUCTURAL STEEL, FINISH COAT

0079 516E44100 24.000 EACH $1,216.57024 $29,197.69
ELASTOMERIC BEARING WITH INTERNAL LAMINATES AND LOAD PLATE ( NEOPRENE)
(16" X 18" X 3 1/4")

0083 518E21200 55.000 CY $83.44295 $4,589.36
POROUS BACKFILL WITH GEOTEXTILE FABRIC

 
0087 526E30010 396.000 SY $276.91973 $109,660.21
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 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

REINFORCED CONCRETE APPROACH SLABS WITH QC/QA (T=17")

0088 526E90010 122.000 FT $199.61655 $24,353.22
TYPE A INSTALLATION

0092 840E20000 3,840.000 SF $150.00000 $576,000.00
MECHANICALLY STABILIZED EARTH WALL
VERTICAL CLEARANCE

Total for Group 1200:$2,749,109.16     
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Estimate 96808

Estimated Cost:$2,113,276.72 

Contingency:  20.00%

Estimated Total: $2,535,932.06

I-70 over SR 256 (Right) Alternative B Structure Type Study Cost Estimate
SFN 2301652

County:  FAIRFIELD

Season: SUMMER

Urban/Rural Type: URBAN CLASS

Highway Type: 

Work Type: BRIDGE REPLACEMENT

Unit System: E

Spec Year: 23

Base Date: 04/03/23

 Latitude of Midpoint:  395644

Longitude of Midpoint:  824526

District: 05

Federal/State Project Number: E220(032)

Estimate Type: Structure Type Study

Prepared by Sage Flannagan on 06/08/23
Checked by Kyle Messaros on 06/12/23



 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

Group 1200: Structures Over 20' Span

0053 202E11202 1.000 LS $375,000.00000 $375,000.00
PORTIONS OF STRUCTURE REMOVED, OVER 20 FOOT SPAN

0054 202E22900 301.000 SY $34.54349 $10,397.59
APPROACH SLAB REMOVED

 
0055 503E11100 1.000 LS $75,000.00000 $75,000.00

COFFERDAMS AND EXCAVATION BRACING

0056 503E21300 1.000 LS $50,000.00000 $50,000.00
UNCLASSIFIED EXCAVATION

 
0057 505E11100 1.000 LS $15,000.00000 $15,000.00

PILE DRIVING EQUIPMENT MOBILIZATION

0058 507E00500 1,150.000 FT $12.46246 $14,331.83
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, DRIVEN

0059 507E00550 1,265.000 FT $48.00000 $60,720.00
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, FURNISHED

0060 509E10000 150,900.000 LB $2.00000 $301,800.00
EPOXY COATED REINFORCING STEEL

 
0065 511E33500 2.000 EACH $5,000.00000 $10,000.00

SEMI-INTEGRAL DIAPHRAGM GUIDE

0066 511E34446 380.000 CY $919.33733 $349,348.19
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK

0067 511E34450 68.000 CY $550.71622 $37,448.70
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK (PARAPET)

0068 511E41012 24.000 CY $1,330.62161 $31,934.92
CLASS QC1 CONCRETE WITH QC/QA, PIER ABOVE FOOTINGS

0069 511E44112 30.000 CY $978.69079 $29,360.72
CLASS QC1 CONCRETE WITH QC/QA, ABUTMENT NOT INCLUDING FOOTIN G

0070 511E46512 35.000 CY $665.80889 $23,303.31
CLASS QC1 CONCRETE WITH QC/QA, FOOTING

0071 513E10260 162,185.000 LB $1.80097 $292,090.32
STRUCTURAL STEEL MEMBERS, LEVEL 3

0073 513E20000 4,998.000 EACH $4.60152 $22,998.40
WELDED STUD SHEAR CONNECTORS

 
0074 514E00060 23,366.000 SF $3.47648 $81,231.43

FIELD PAINTING STRUCTURAL STEEL, INTERMEDIATE COAT
COATING OF BEAM ENDS

0075 514E00066 23,366.000 SF $1.64924 $38,536.14
FIELD PAINTING STRUCTURAL STEEL, FINISH COAT

0079 516E44100 35.000 EACH $1,150.00000 $40,250.00
ELASTOMERIC BEARING WITH INTERNAL LAMINATES AND LOAD PLATE ( NEOPRENE)
(16" X 18" X 3 1/4")

0083 518E21200 82.000 CY $80.23460 $6,579.24
POROUS BACKFILL WITH GEOTEXTILE FABRIC

 
0085 519E00100 1,471.000 SF $50.00000 $73,550.00
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 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

SPECIAL - COMPOSITE FIBER WRAP SYSTEM

0086 519E11101 295.000 SF $150.00000 $44,250.00
PATCHING CONCRETE STRUCTURE, AS PER PLAN

0087 526E25010 330.000 SY $320.58398 $105,792.71
REINFORCED CONCRETE APPROACH SLABS WITH QC/QA (T=15")

 
0088 526E90010 122.000 FT $199.61655 $24,353.22

TYPE A INSTALLATION

Total for Group 1200:$2,113,276.72     
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Estimate 96808

Estimated Cost:$1,995,975.04 

Contingency:  20.00%

Estimated Total: $2,395,170.05

I-70 over SR 256 (CD Road) Alternative A Structure Type Study Cost Estimate
SFN 0000002

County:  FAIRFIELD

Season: SUMMER

Urban/Rural Type: URBAN CLASS

Highway Type: 

Work Type: BRIDGE REPLACEMENT

Unit System: E

Spec Year: 23

Base Date: 04/03/23

 Latitude of Midpoint:  395644

Longitude of Midpoint:  824526

District: 05

Federal/State Project Number: E220(032)

Estimate Type: Structure Type Study

Prepared by Sage Flannagan on 06/08/23
Checked by Chris Bettinger on 06/12/23



 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

Group 1200: Structures Over 20' Span

0055 503E11100 1.000 LS $25,000.00000 $25,000.00
COFFERDAMS AND EXCAVATION BRACING

0056 503E21300 1.000 LS $50,000.00000 $50,000.00
UNCLASSIFIED EXCAVATION

 
0057 505E11100 1.000 LS $25,000.00000 $25,000.00

PILE DRIVING EQUIPMENT MOBILIZATION

0058 507E00500 2,350.000 FT $12.46246 $29,286.78
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, DRIVEN

0059 507E00550 2,585.000 FT $48.00000 $124,080.00
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, FURNISHED

0060 509E10000 109,250.000 LB $2.00000 $218,500.00
EPOXY COATED REINFORCING STEEL

 
0065 511E33500 2.000 EACH $3,236.00504 $6,472.01

SEMI-INTEGRAL DIAPHRAGM GUIDE

0066 511E34446 214.000 CY $1,001.29604 $214,277.35
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK

0067 511E34450 60.000 CY $550.71622 $33,042.97
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK (PARAPET)

0068 511E41012 31.000 CY $1,254.56519 $38,891.52
CLASS QC1 CONCRETE WITH QC/QA, PIER ABOVE FOOTINGS

0069 511E44112 40.000 CY $932.92211 $37,316.88
CLASS QC1 CONCRETE WITH QC/QA, ABUTMENT NOT INCLUDING FOOTIN G

0070 511E46512 82.000 CY $591.81620 $48,528.93
CLASS QC1 CONCRETE WITH QC/QA, FOOTING

0071 513E10260 185,368.000 LB $1.80097 $333,842.21
STRUCTURAL STEEL MEMBERS, LEVEL 3

0073 513E20000 3,420.000 EACH $4.36075 $14,913.77
WELDED STUD SHEAR CONNECTORS

 
0074 514E00060 16,401.000 SF $3.92807 $64,424.28

FIELD PAINTING STRUCTURAL STEEL, INTERMEDIATE COAT
COATING OF BEAM ENDS

0075 514E00066 16,401.000 SF $1.88389 $30,897.68
FIELD PAINTING STRUCTURAL STEEL, FINISH COAT

0079 516E44100 18.000 EACH $1,272.07955 $22,897.43
ELASTOMERIC BEARING WITH INTERNAL LAMINATES AND LOAD PLATE ( NEOPRENE)
(16" X 18" X 3 1/4")

0083 518E21200 40.000 CY $86.09283 $3,443.71
POROUS BACKFILL WITH GEOTEXTILE FABRIC

 
0087 526E30010 291.000 SY $276.91973 $80,583.64

REINFORCED CONCRETE APPROACH SLABS WITH QC/QA (T=17")

0088 526E90010 90.000 FT $206.39871 $18,575.88
TYPE A INSTALLATION

0092 840E20000 3,840.000 SF $150.00000 $576,000.00
MECHANICALLY STABILIZED EARTH WALL
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 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

VERTICAL CLEARANCE

Total for Group 1200:$1,995,975.04     
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Estimate 96808

Estimated Cost:$1,581,772.69 

Contingency:  20.00%

Estimated Total: $1,898,127.23

I-70 over SR 256 (CD Road) Alternative B Structure Type Study Cost Estimate
SFN 0000002

County:  FAIRFIELD

Season: SUMMER

Urban/Rural Type: URBAN CLASS

Highway Type: 

Work Type: BRIDGE REPLACEMENT

Unit System: E

Spec Year: 23

Base Date: 04/03/23

 Latitude of Midpoint:  395644

Longitude of Midpoint:  824526

District: 05

Federal/State Project Number: E220(032)

Estimate Type: Structure Type Study

Prepared by Sage Flannagan on 06/08/23
Checked by Chris Bettinger on 06/12/23



 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

Group 1200: Structures Over 20' Span

0055 503E11100 1.000 LS $50,000.00000 $50,000.00
COFFERDAMS AND EXCAVATION BRACING

0056 503E21300 1.000 LS $50,000.00000 $50,000.00
UNCLASSIFIED EXCAVATION

 
0057 505E11100 1.000 LS $30,000.00000 $30,000.00

PILE DRIVING EQUIPMENT MOBILIZATION

0058 507E00500 3,650.000 FT $12.46246 $45,487.98
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, DRIVEN

0059 507E00550 4,015.000 FT $48.00000 $192,720.00
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, FURNISHED

0060 509E10000 131,750.000 LB $2.00000 $263,500.00
EPOXY COATED REINFORCING STEEL

 
0065 511E33500 2.000 EACH $3,236.00504 $6,472.01

SEMI-INTEGRAL DIAPHRAGM GUIDE

0066 511E34446 266.000 CY $969.42170 $257,866.17
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK

0067 511E34450 68.000 CY $550.71622 $37,448.70
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK (PARAPET)

0068 511E41012 49.000 CY $1,129.19036 $55,330.33
CLASS QC1 CONCRETE WITH QC/QA, PIER ABOVE FOOTINGS

0069 511E44112 40.000 CY $932.92211 $37,316.88
CLASS QC1 CONCRETE WITH QC/QA, ABUTMENT NOT INCLUDING FOOTIN G

0070 511E46512 106.000 CY $571.16212 $60,543.18
CLASS QC1 CONCRETE WITH QC/QA, FOOTING

0071 513E10260 143,336.000 LB $1.80097 $258,143.84
STRUCTURAL STEEL MEMBERS, LEVEL 3

0073 513E20000 3,570.000 EACH $4.36075 $15,567.88
WELDED STUD SHEAR CONNECTORS

 
0074 514E00060 15,708.000 SF $3.98702 $62,628.11

FIELD PAINTING STRUCTURAL STEEL, INTERMEDIATE COAT
COATING OF BEAM ENDS

0075 514E00066 15,708.000 SF $1.91470 $30,076.11
FIELD PAINTING STRUCTURAL STEEL, FINISH COAT

0079 516E44100 25.000 EACH $1,150.00000 $28,750.00
ELASTOMERIC BEARING WITH INTERNAL LAMINATES AND LOAD PLATE ( NEOPRENE)
(16" X 18" X 3 1/4")

0083 518E21200 40.000 CY $86.09283 $3,443.71
POROUS BACKFILL WITH GEOTEXTILE FABRIC

 
0087 526E25010 243.000 SY $320.58398 $77,901.91

REINFORCED CONCRETE APPROACH SLABS WITH QC/QA (T=15")

 
0088 526E90010 90.000 FT $206.39871 $18,575.88

TYPE A INSTALLATION
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 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

Total for Group 1200:$1,581,772.69     
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BY: SJF 6/8/2023

CHK: CLB 6/12/2023

AMERICAN STRUCTUREPOINT, INC.

FAI-70-01190

LIFE CYCLE COST ANALYSIS

JOB# 2021.00273

PAGE 1 OF 4

Alt. A (Left) Alt. B (Left) Alt. A (Right) Alt. B (Right) Alt. A (CD Road) Alt. B (CD Road)

Number of Spans 2 4 2 4 2 4

Span Length 67'-0", 75'-0"
34'-6", 43'-0",        57'-

0", 40'-0"
67'-0", 75'-0"

33'-0", 47'-0",        58'-

0", 40'-6"
67'-0", 75'-0"

33'-0", 47'-0",        58'-

0", 40'-6"

Superstructure

Type
W30 ROLLED STEEL 

BEAM

W33 ROLLED STEEL 

BEAM

W30 ROLLED STEEL 

BEAM

W33 ROLLED STEEL 

BEAM

W30 ROLLED STEEL 

BEAM

W27 ROLLED STEEL 

BEAM

Number of Beam Lines 9 9 8 7 6 5

Spacing 8'-3" Varies, 9'-6" Max. 7'-10" Varies, 10'-0" Max. 8'-1" 9'-9"

Deck Thickness 8 1/2" Composite 8 3/4" Composite 8 1/2" Composite 9" Composite 8 1/2" Composite 9" Composite

Deck Area 10082 SF 12390 SF 8425 SF 10590 SF 6206 SF 7801 SF

Patching Area 150 SF 700 SF 100 SF 600 SF 75 SF 550 SF

Painting Area 24602 SF 29368 SF 21868 SF 23366 SF 16401 SF 15708 SF

Substructure

Abutment Type

Semi-Integral Stub 

Abutments Behind 

MSE Walls

Widened Stub 

Abutments 

Converted to Semi-

Integral

Semi-Integral Stub 

Abutments Behind 

MSE Walls

Widened Stub 

Abutments 

Converted to Semi-

Integral

Semi-Integral Stub 

Abutments Behind 

MSE Walls

Semi-Integral Stub 

Abutments

Pier Type Cap and Column
Widened Cap and 

Column
Cap and Column

Widened Cap and 

Column
Cap and Column Cap and Column

Cost

Comparative Initial 

Construction Cost
$3,813,153 $2,902,822 $3,298,931 $2,535,932 $2,395,170 $1,898,128

Life Cycle Cost $6,108,000 $5,800,500 $5,258,800 $4,950,100 $3,849,700 $3,645,000

i  = 2.00%

DECK OVERLAY UNIT COST = $ 85 /SF

DECK REPLACEMENT UNIT COST = $ 175 /SF

PATCHING UNIT COST = $ 175 /SF

PAINTING UNIT COST = $ 30 /SF

 



BY: SJF 6/8/2023

CHK: CLB 6/12/2023

AMERICAN STRUCTUREPOINT, INC.

FAI-70-01190

LIFE CYCLE COST ANALYSIS

JOB# 2021.00273

PAGE 2 OF 4

Event Period PWF 2023 Cost PWF*Cost

Initial Construction Cost 0 years 1.00 $3,813,153 $3,813,200

Painting of Structural Steel 25 years 0.61 $738,060 $449,900

Deck Overlay 25 years 0.61 $856,970 $522,300

Substructure Patching 25 years 0.61 $26,250 $16,000

Painting of Structural Steel 50 years 0.37 $738,060 $274,200

Deck Replacement 50 years 0.37 $1,764,350 $655,500

Substructure Patching 50 years 0.37 $26,250 $9,800

Painting of Structural Steel 75 years 0.23 $738,060 $167,100

Deck Overlay 75 years 0.23 $856,970 $194,100

Substructure Patching 75 years 0.23 $26,250 $5,900

$6,108,000

Event Period PWF 2021 Cost PWF*Cost

Initial Construction Cost 0 years 1.00 $2,902,822 $2,902,800

Painting of Structural Steel 25 years 0.61 $881,040 $537,000

Deck Overlay 25 years 0.61 $1,053,150 $641,900

Substructure Patching 25 years 0.61 $122,500 $74,700

Painting of Structural Steel 50 years 0.37 $881,040 $327,300

Deck Replacement 50 years 0.37 $2,168,250 $805,600

Substructure Patching 50 years 0.37 $122,500 $45,500

Painting of Structural Steel 75 years 0.23 $881,040 $199,500

Deck Overlay 75 years 0.23 $1,053,150 $238,500

Substructure Patching 75 years 0.23 $122,500 $27,700

$5,800,500

Alt. A (Left)

Alt. B (Left)

LIFE CYCLE COST =

LIFE CYCLE COST =

 



BY: SJF 6/8/2023

CHK: CLB 6/12/2023

AMERICAN STRUCTUREPOINT, INC.

FAI-70-01190

LIFE CYCLE COST ANALYSIS

JOB# 2021.00273

PAGE 3 OF 4

Event Period PWF 2023 Cost PWF*Cost

Initial Construction Cost 0 years 1.00 $3,298,931 $3,298,900

Painting of Structural Steel 25 years 0.61 $656,040 $399,900

Deck Overlay 25 years 0.61 $716,125 $436,500

Substructure Patching 25 years 0.61 $17,500 $10,700

Painting of Structural Steel 50 years 0.37 $656,040 $243,700

Deck Replacement 50 years 0.37 $1,474,375 $547,800

Substructure Patching 50 years 0.37 $17,500 $6,500

Painting of Structural Steel 75 years 0.23 $656,040 $148,600

Deck Overlay 75 years 0.23 $716,125 $162,200

Substructure Patching 75 years 0.23 $17,500 $4,000

$5,258,800

Event Period PWF 2021 Cost PWF*Cost

Initial Construction Cost 0 years 1.00 $2,535,932 $2,535,900

Painting of Structural Steel 25 years 0.61 $700,980 $427,300

Deck Overlay 25 years 0.61 $900,150 $548,700

Substructure Patching 25 years 0.61 $105,000 $64,000

Painting of Structural Steel 50 years 0.37 $700,980 $260,400

Deck Replacement 50 years 0.37 $1,853,250 $688,500

Substructure Patching 50 years 0.37 $105,000 $39,000

Painting of Structural Steel 75 years 0.23 $700,980 $158,700

Deck Overlay 75 years 0.23 $900,150 $203,800

Substructure Patching 75 years 0.23 $105,000 $23,800

$4,950,100

Alt. A (Right)

LIFE CYCLE COST =

Alt. B (Right)

LIFE CYCLE COST =

 



BY: SJF 6/8/2023

CHK: CLB 6/12/2023

AMERICAN STRUCTUREPOINT, INC.

FAI-70-01190

LIFE CYCLE COST ANALYSIS

JOB# 2021.00273

PAGE 4 OF 4

Event Period PWF 2023 Cost PWF*Cost

Initial Construction Cost 0 years 1.00 $2,395,170 $2,395,200

Painting of Structural Steel 25 years 0.61 $492,030 $299,900

Deck Overlay 25 years 0.61 $527,510 $321,500

Substructure Patching 25 years 0.61 $13,125 $8,000

Painting of Structural Steel 50 years 0.37 $492,030 $182,800

Deck Replacement 50 years 0.37 $1,086,050 $403,500

Substructure Patching 50 years 0.37 $13,125 $4,900

Painting of Structural Steel 75 years 0.23 $492,030 $111,400

Deck Overlay 75 years 0.23 $527,510 $119,500

Substructure Patching 75 years 0.23 $13,125 $3,000

$3,849,700

Event Period PWF 2021 Cost PWF*Cost

Initial Construction Cost 0 years 1.00 $1,898,128 $1,898,100

Painting of Structural Steel 25 years 0.61 $471,240 $287,200

Deck Overlay 25 years 0.61 $663,085 $404,200

Substructure Patching 25 years 0.61 $96,250 $58,700

Painting of Structural Steel 50 years 0.37 $471,240 $175,100

Deck Replacement 50 years 0.37 $1,365,175 $507,200

Substructure Patching 50 years 0.37 $96,250 $35,800

Painting of Structural Steel 75 years 0.23 $471,240 $106,700

Deck Overlay 75 years 0.23 $663,085 $150,200

Substructure Patching 75 years 0.23 $96,250 $21,800

$3,645,000

Alt. A (CD Road)

LIFE CYCLE COST =

Alt. B (CD Road)

LIFE CYCLE COST =
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Appendix D – Existing Bridge Plans 
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Appendix E – Bridge Inspection Photographs 
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Photograph 1: Left Bridge / F.A., Minor Spalling at Beam 3 Bearing 

 

 

Photograph 2: Left Bridge / F.A. Typical Condition at Bearing Locations 

 

Photograph 3: Left Bridge / Pier 3, Column 1 

 

 

Photograph 4: Left Bridge / Pier 3, Column 2 
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Photograph 5: Left Bridge / Pier 3, Column 3 

 

 

Photograph 6: Left Bridge / Pier 2 Typical Condition 

 

Photograph 7: Left Bridge / Pier 1, Column 1 

 

 

Photograph 8: Left Bridge / Pier 1, Column 3 
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Photograph 9: Left Bridge / Pier 1 Minor Spalls & Corroded Ties on Cap 

 

 

Photograph 10: Left Bridge / R.A., Large Corner Spall at North Edge of Beam Seat 

 

Photograph 11: Left Bridge / R.A. Typical Condition at Bearing Locations 

 

 

Photograph 12: Right Bridge / F.A., Spall and Cracking at Beam 5 Bearing 
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Photograph 13: Right Bridge / F.A., Minor Cracking Typical at Bearing Locations 

 

 

Photograph 14: Right Bridge / Pier 3, Column 4 

 

Photograph 15: Right Bridge / Pier 3, Corroded Ties on Cap (Along Entire Length) 

 

 

Photograph 16: Right Bridge / Pier 2 Typical Condition 
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Photograph 17: Right Bridge / Pier 1, Column 3 Delamination w/ Minor Spalling 

 

 

Photograph 18: Right Bridge / Pier 1, Column 1 Delamination Above Parapet 

 

Photograph 19: Right Bridge / Pier 1, Corroded Ties on Cap (Along Entire Length) 

 

 

Photograph 20: Right Bridge / Pier 1, Minor Spalls West Face of Cap 
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Photograph 21: Right Bridge / R.A., Minor Spall at Beam 7 Bearing 

 

 

Photograph 22: Right Bridge / R.A., Minor Spall at Beam 1 Bearing 

 

Photograph 23: Electric Conduit Mounted on Right Bridge South Overhang & Pier 3                                                           

(Similar on Left Bridge North Overhang & Pier 1) 

 

Photograph 24: Buried Gas Line Along West Side SB SR 256 
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1.0 Executive Summary 

1.1 Overall Summary and Recommendations 

This report has been prepared to determine the preferred structure type for the IR 70 over Palmer Rd. 

crossing as part of the FAI/LIC-0.00/0.00 Far East Freeway project (PID 96808).  All alternative layouts are 

based on the pertinent recommendations from the previously submitted and approved “Far East Freeway 

FAI/LIC-70-0.00/0.00 Feasibility Study”. Per the recommendations in that study, mainline IR 70 work limits 

will not extend to the Palmer Rd. crossing in either direction.  

The existing LIC-70-00740 Left (SFN 4502884) and Right (SFN 4502914) bridges are both three-span, 

continuous rolled steel beam structures. The span configurations are slightly different for the two sides, with 

overall lengths (c/c brg.) of 161’-0” and 151’-0” for the Left and Right Bridges respectively. The substructures 

consist of free-standing column piers and stub abutments with a 46⁰25’30” skew on pile foundations. 

Originally constructed in 1967, the bridges have had previous rehabilitation work including SDC overlay, 

parapet replacement, and repairs to strip seal joints performed in 1988.  The minimum vertical clearance 

provided over Palmer Rd. is currently 14’-2”, with the point of minimum clearance occurring at the Right 

Bridge southern fascia beam. There is evidence of vehicular impact at this location, with damage to the fascia 

beam noted during the existing structure inspection. 

The recommended replacement structure for both the Left and Right bridges is a single span (104’-0”), 42” 

web composite welded steel plate girder superstructure on semi-integral abutments behind MSE walls with 

46 degree skew. To achieve the required minimum vertical clearance of 15’-6”, Palmer Rd. will be lowered 

approximately 2.4’ with reconstruction limits of 750 feet.  

The full replacement alternative was selected as the preferred alternative given a lower life cycle cost, as 

well as various other benefits compared to the widening alternative. These benefits include: the flexibility 

to accommodate future work along Palmer Rd. and providing consistency among all structural components 

in both expected service life and structural design loading. 

 

 

 

1.2 Project Location 
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2.0 Existing Structure Inspection 

As part of this Structure Type Study, a routine bridge inspection was performed on 04/12/2023 to assess the 

substructure condition of both the existing structures. Given that full superstructure replacement is included 

in all alternatives evaluated, existing superstructure components were not inspected. For bridge inspection 

photos see Appendix E. 

2.1 Left Bridge Substructure Condition Summary 

Per the bridge inspection performed on 06/16/2021 by others, the substructure is currently rated as a 7. 

Based on the inspection findings, American Structurepoint agrees that the substructure is generally in good 

condition. Below is the summary of findings: 

• Large corner spall (8” x 9” x 8’ long) located in Bay 1 of R.A. beam seat with exposed and corroded 

reinforcement.  

• Minor areas of delamination and cracking at the R.A. Beam 5 bearing location.  

• No deficiencies noted at Pier 1 

• Spall with exposed reinforcement on top 4” of Pier 2 / Column 5, extending approximately 1/3 of 

perimeter  

• Minor areas of spalling, delamination, and horizontal cracking at F.A. Beam 2 bearing location.  

• Erosion beginning to occur along east edge of pavement 

2.2 Right Bridge Substructure Condition Summary 

Per the bridge inspection performed on 06/21/2022 by others, the substructure is currently rated as a 6. 

Based on the inspection findings, American Structurepoint would classify the substructure condition as 

similar to the left bridge, and generally in good condition. Below is the summary of findings: 

• Hairline cracking at all R.A. bearing locations, minor spall at Beam 1 bearing location. 

• Minor cracking at top of Pier 1 / Column 4. 

• Minor cracking at top of Pier 2 / Columns 2 & 4. 

• Large corner spall (9” x 9” x 8’ long) located in Bay 1 of F.A. beam seat with exposed and corroded 

reinforcement.  

• Minor areas of spalling, delamination, and/or hairline cracking, primarily at bearing locations, on F.A.  

• Vehicular impact damage on south fascia beam. 

• Dumped rock repair on eroded area at end of the east curbline   

3.0 Structure Type Study 

3.1 Design Criteria 

Pertinent geometric design criteria was developed in accordance with the current ODOT L&D Vol. 1 and 

Bridge Design Manuals, and is summarized in Appendix A 

 

3.2 Proposed Structure Alternatives 

The structure types evaluated are based on site constraints, constructability, project design criteria, and 

economy. The two proposed alternatives are:  

Left & Right Bridge (SFN 4502884 / 4502914) 

• Alternative A – Full replacement with single span (104’-0”), 42” web composite welded steel plate 

girder superstructure on semi-integral abutments behind MSE walls with 46 degree skew. 

• Alternative B – Full superstructure replacement (Left Bridge = 49’-6”, 62’-0”, 49’-6” / Right Bridge = 

46’-0”, 52’-0”, 46’-0”) with W36 continuous rolled steel beam superstructure on widened cap and 

column piers and stub abutments converted to semi-integral.  

For both alternatives the IR 70 eastbound and westbound profile will be maintained to minimize mainline 

impacts and cost. The required minimum vertical clearance of 15’-6” will be achieved by lowering Palmer 

Rd. approximately 2.4’ and 1.4’ for Alternatives A and B respectively. The impacts associated with this work 

are discussed in Section 3.5.  

Alternative A:  

For the full replacement alternative, the Left and Right Bridges will be twin structures. The proposed single 

span arrangement places the abutments behind MSE walls located outside the required 17’-0” clear zone 

on each side of Palmer Rd. In this configuration all existing substructures are avoided. A reduction in skew 

to 30 degrees was evaluated, though this was ultimately determined to be uneconomical given a 30’ increase 

in span length, and subsequent costs associated with a deeper superstructure and extended Palmer Rd. 

reconstruction limits. The proposed span arrangement reduces deck area compared to Alternative B, while 

still providing a large enough bridge opening to eliminate tunnel like conditions for motorists, and to 

accommodate future widening and/or pedestrian facilities. Steel costs were balanced with superstructure 

depth to determine the most efficient girder design and framing plans. Nine, 42” web composite welded 

steel plate girders are utilized for both the Left and Right Bridge. Considering the vertical clearance is < 20’ 

over Palmer Rd., and the high IR 70 traffic volumes, a painted coating system will be utilized for the proposed 

steel superstructures per Section 308.2.2.1.d.1 of the 2020 BDM.  

Proposed substructures will consist of semi-integral stub abutments behind MSE walls. Given their location 

beyond the clear zone limits, the MSE walls can be constructed using open cuts and there are no 

constructability issues anticipated. 

The advantages associated with Alternative A include:  

• Lower lifecycle cost 

• Consistent expected service life for all structural components 

• Consistent design loading for all bridge components 

• Less impacts to Palmer Rd. traffic during construction 

• Substructures removed from the Palmer Rd. splash zone 

• Future widening of Palmer Rd. can be accommodated 

• Future addition of pedestrian facilities can be accommodated 

• Future lengthening of Palmer Rd. left turn lane to Georgian Dr. can be accommodated 
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The disadvantages associated with Alternative A include: 

• Higher initial construction cost 

• Increased Palmer Rd. reconstruction limits 

Estimated preliminary structure initial cost / life cycle cost  

Left Bridge = $2,774,095 / $3,960,200  

Right Bridge = $2,774,095 / $3,960,200  

 

Total = $5,598,190 (includes additional roadway costs from Section 3.5) / $8,467,200  

 

Alternative B:  

The proposed three-span superstructures will utilize W36 composite rolled steel beams, approximately 

matching existing superstructure weight. Framing plans will match current beam line locations within the 

existing bridge limits to avoid changing the load configuration to salvaged substructures. Two additional 

beam lines will be added to accommodate the required IR 70 widening, for a total of seven beam lines, on 

both the Left and Right Bridges. Similar to Alternative A, a painted coating system will be utilized for the 

proposed steel superstructures. 

The existing substructures will be rehabilitated and widened as necessary to accommodate the proposed IR 

70 roadway section. For both the Right and Left Bridges this requires widening to the inside only. It is 

recommended to add a pier cap to the existing free standing columns, providing added safety in the case of 

vehicular collision, as well as tying in new pier columns. Proposed substructure work will include: the 

addition of two columns and full length pier cap at both Pier 1 & 2, removal of the top 4’ of existing pier 

columns to facilitate construction of proposed pier cap, patching existing pier columns, conversion of 

existing abutments to semi-integral, removing and rebuilding wingwalls, and dowelling in semi-integral 

diaphragm guides at the abutments. To facilitate widened pier construction, it is anticipated that temporary 

shoring will be needed to minimize the excavation footprint and avoid the need for Palmer Rd. lane closures.  

All bearings will be replaced with expansion elastomeric bearings. By removing the fixed bearing condition at 

Pier 2, and the addition of semi-integral diaphragm guides at the abutments, all ODOT seismic guidelines will 

be satisfied, and no additional retrofit work required.  

The advantages associated with Alternative B include: 

• Lower initial construction cost 

• Shorter Palmer Rd. reconstruction limits 

The disadvantages associated with Alternative B include: 

• Higher lifecycle cost 

• Differing expected service lives for structural components 

• Salvaged substructures not designed for current HL-93 loading 

• Increased Palmer Rd. traffic impacts during construction 

• Increased future maintenance costs for columns located within Palmer Rd. splash zone 

• Future widening of Palmer Rd. cannot be accommodated 

• Future addition of pedestrian facilities cannot be accommodated 

• Future lengthening of Palmer Rd. left turn lane to Georgian Dr. cannot be accommodated 

Estimated preliminary structure initial cost / life cycle cost  

Left Bridge = $2,401,553 / $4,166,200 

Right Bridge = $2,319,105 / $3,977,200 

 

Total = $4,720,658 / $8,933,200 

 

3.3 Foundation Recommendations 

This Structure Type Study does not include soil borings or Foundation Recommendations due to multiple 

span configurations being evaluated.  In an effort to reduce costs, soil borings will be taken at the final 

approved substructure locations.  Although the final required pile/shaft lengths may deviate from the 

lengths assumed in this report, this difference in length will not significantly affect the relative differences 

in cost between the studied alternatives. 

For the purposes of this report, friction piles have been assumed for the new and widened substructure 

foundations. The driven length required was estimated to be 50-feet for preliminary costs.  Foundation 

Recommendations, and a more refined length of piling/shafts will be calculated and included with the Stage 

1 submission.  

3.4 Maintenance of Traffic 

With IR 70 reconstruction limits ending before the Palmer Rd. crossing, the MOTAA does not include this 

location in the recommended MOT scheme, therefore MOT considerations were not evaluated. Should 

replacement of these bridges be included with this project, the recommended MOT scheme will be updated 

as necessary. For purposes of this study the same MOT scheme will be used for both alternatives evaluated, 

therefore this will not be a cost differentiator. 

3.5 Roadway Considerations 

I-70 roadway costs and impacts will be similar for both alternatives evaluated, considering the existing 

profile grade will be maintained.  

For Alternative A, Palmer Rd. will be lowered approximately 2.4’ at the point of minimum vertical clearance 

and reconstructed for a length of 750 feet. The reconstructed roadway will be curbed with 10 foot lanes and 

utilize clear zone grading (< 6:1 backslopes) through the bridges. For Alternative B Palmer Rd. will be lowered 

approximately 1.4’ at the point of minimum vertical clearance and reconstructed for a length of 650 feet. To 

avoid reducing cover to less than 1 foot over the existing pier footings, Type D parapet will be utilized 

through the bridges to serve as a small retaining wall.  Like Alternative A, beyond the bridges a curbed section 

will be utilized. Reconstruction limits for Georgian Dr., which intersects Palmer Rd. immediately East of the 

Right Bridge, will be approximately 150 feet for both Alternatives.  There will be no impacts to French Lake 

Dr. as Palmer Rd. reconstruction limits will not extend into this intersection for either Alternative. 

The additional roadway costs estimated for Alternative A are $50,000. This cost has been carried to the total 

cost in Section 3.2, though not applied to the lifecycle cost. 
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3.6 Utility Impacts 

Lowering the Palmer Rd. grade will result in only minor utility impacts for both alternatives and will not 

affect the relative cost differences between the two. Impacts will include: reconstruction of approximately 

350 of storm sewer and reconstructing 2 sanitary manholes to the lowered grade. 

3.7 Preferred Alternative 

Alternative A is recommended as the preferred alternative. This recommendation is based on a lower 

lifecycle cost, providing the flexibility to accommodate future work along Palmer Rd., as well providing 

consistency among all structural components in both expected service life and structural design loading. The 

minimum vertical clearance over Palmer Rd. will be improved to meet the current design criteria of 15’-6”. 

4.0 Conclusion 

The preferred replacement structure for both the Left and Right Bridges is a single span (104’-0”), 42” web 

composite welded steel plate girder superstructure on semi-integral abutments behind MSE walls with 46 

degree skew. 

This structure meets all current ODOT design criteria, improves the currently deficient minimum vertical 

clearance over Palmer Rd., and provides flexibility to accommodate the future needs of Palmer Rd. with a 

lower lifecycle cost than Alternative B. 
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Appendix A – Design Criteria 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Date Updated: 6/19/2023 Roadway Design Criteria

Section Figure 

Location Urban Urban

Functional Classification
Interstate Collector

Traffic Volumes

Opening Day (2030)

ADT
56,680 3,550

DHV
3,937 445

Design Year (2050)

ADT
76,150 4,190

DHV
5,290 525

Directional Distribution
50% 54%

Trucks (D)
12.0% 3.0%

ADTT (2050)
9,138 135

Terrain
Level Level

Design Speed (mph)
70 45

Posted Speed (mph)
65 45

NHS Route
Yes No

VERTICAL ALIGNMENT 203 see below

Maximum Grades 3% 8% 203.2, 503.3 203-1

Minimum Grades 203.2.2 -

Maximum Grade Break 0.25% 0.55% 203.3.2 203-2

Vertical Curves

Crest Curve

KCREST MIN 247 61 203.3.3 203-3

LMIN = 3 x Design Speed 210 135 203.3.3 -

Sag Curve

KSAG MIN 181 79 201.2.2, 203.3.4 203-6

Stopping Sight Distance 730 360 201.2 201-1, 203-3 to 4, 203-6 to 7

TYPICAL SECTION

Lane Width 12 10 301.1.2 & 303.1 301-2 to 4, 303-1

Curve Widening N/A N/A 301.1.3 301-5a, 5b, 5c

Pavement Cross Slopes 0.016 ft/ft Normal Crown 0.016 ft/ft Normal Crown 301.1.5 301-6 

Outside Shoulder Width

Graded Width

15' w/ Barrier

15' w/o Barrier and Foreslope > 6:1

10' w/o Barrier and Foreslope <= 6:1

11' w/ Barrier

10' w/o Barrier and Foreslope > 6:1

8' w/o Barrier and Foreslope <= 6:1

301.2.3 & 303.1 301-3, 4, 303-1

Treated Width 10' 4' 301.2.3 & 303.1 301-3, 4, 303-1

Median Shoulder Width

Graded Width

9' w/ Barrier

9' w/o Barrier and Foreslope > 6:1

4' w/o Barrier and Foreslope <= 6:1

N/A 301.2.3 & 303.1 301-3, 4, 303-1

Treated Width
4'

10' (6 or more lanes)
N/A 301.2.3 & 303.1 301-3, 4, 303-1

Median Width 60' N/A 304.1 to 304.3.2 304-1

Clear Zone Width see below see below

Foreslopes
< 6:1 = 32' (Use 30')

> 6:1 to 4:1 = 42' (Use 30')

< 6:1 = 17'

> 6:1 to 4:1 = 23'
600.2, 600.2.1 600-1, 2

Backslopes

< 6:1 = 28'

> 6:1 to 4:1 = 28'

> 4:1 = 23'

< 6:1 = 17'

> 6:1 to 4:1 = 15'

> 4:1 = 13'

600.2, 600.2.1 600-1, 2

Type of Grading 307-1, 307-2 Safety Grading 307-4 Common/Barrier Grading 307.1 to 307.2 307-1 to 307-6

BRIDGE

Structural Capacity HL-93 N/A 302.1 See Bridge Design Manual

New and Reconstructed Bridges

Lateral Clearance

On Bridge 10' Rt. / 4' Lt. N/A 302.1 302-1

Under Bridge See Clear Zone Width Above 302.1 302-1, 301-3, 301-4, 600-1, & 603-2

Vertical Clearance Over Roadway N/A 15.5' see Note (l) 302.1 302-1

0.50% Preferred, 0.30% Minimum for uncurbed highways.

Design Designation

Design Criteria

Appropriate Design Criteria Guide

(Figure 105-1E, Sections 105.1 & 105.5.1)

Normal Design Criteria
Palmer Rd.IR 70

Design Feature /

Highway Name

O:\2021\00273\C. Design\96808_FAI-LIC IR 70\400-Engineering\Structures\SFN_4502884 - IR70 over Palmer Rd (L)\EngData\Preliminary Design\Working\I-70 over Palmer Design Data

6/19/2023  @  8:10 AM Page: 1 of 1
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Appendix B – Preliminary Bridge Plans, Preferred Alternative 
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Appendix C – Preliminary Construction Cost Estimate and Lifecycle Cost 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Estimate 96808

Estimated Cost:$2,311,745.83 

Contingency:  20.00%

Estimated Total: $2,774,095.00

I-70 over Palmer Rd. (Left / Right) Alternative A Structure Type Study Cost Estimate
SFN 4502884 L / 4502914 R

County:  FAIRFIELD

Season: SUMMER

Urban/Rural Type: URBAN CLASS

Highway Type: 

Work Type: BRIDGE REPLACEMENT

Unit System: E

Spec Year: 23

Base Date: 04/03/23

 Latitude of Midpoint:  395656

Longitude of Midpoint:  824747

District: 05

Federal/State Project Number: E220(032)

Estimate Type: Structure Type Study

Prepared by Sage Flannagan on 06/08/23
Checked by Chris Bettinger on 06/12/23



 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

Group 1200: Structures Over 20' Span

0053 202E11002 1.000 LS $180,000.00000 $180,000.00
STRUCTURE REMOVED, OVER 20 FOOT SPAN

0054 202E22900 133.000 SY $38.03233 $5,058.30
APPROACH SLAB REMOVED

 
0055 503E11100 1.000 LS $50,000.00000 $50,000.00

COFFERDAMS AND EXCAVATION BRACING

0056 503E21300 1.000 LS $25,000.00000 $25,000.00
UNCLASSIFIED EXCAVATION

 
0057 505E11100 1.000 LS $25,000.00000 $25,000.00

PILE DRIVING EQUIPMENT MOBILIZATION

0058 507E00500 3,000.000 FT $12.46246 $37,387.38
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, DRIVEN

0059 507E00550 3,300.000 FT $48.00000 $158,400.00
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, FURNISHED

0060 509E10000 128,725.000 LB $2.00000 $257,450.00
EPOXY COATED REINFORCING STEEL

 
0065 511E33500 2.000 EACH $3,236.00504 $6,472.01

SEMI-INTEGRAL DIAPHRAGM GUIDE

0066 511E34446 268.000 CY $968.34231 $259,515.74
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK

0067 511E34450 48.000 CY $550.71622 $26,434.38
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK (PARAPET)

0069 511E44112 79.000 CY $832.98780 $65,806.04
CLASS QC1 CONCRETE WITH QC/QA, ABUTMENT NOT INCLUDING FOOTIN G

0070 511E46512 134.000 CY $552.93388 $74,093.14
CLASS QC1 CONCRETE WITH QC/QA, FOOTING

0071 513E10280 158,400.000 LB $2.17726 $344,877.98
STRUCTURAL STEEL MEMBERS, LEVEL 4

0073 513E20000 3,759.000 EACH $4.60152 $17,297.11
WELDED STUD SHEAR CONNECTORS

 
0074 514E00060 16,817.000 SF $3.89426 $65,489.77

FIELD PAINTING STRUCTURAL STEEL, INTERMEDIATE COAT
COATING OF BEAM ENDS

0075 514E00066 16,817.000 SF $1.86624 $31,384.56
FIELD PAINTING STRUCTURAL STEEL, FINISH COAT

0079 516E44100 14.000 EACH $1,322.64038 $18,516.97
ELASTOMERIC BEARING WITH INTERNAL LAMINATES AND LOAD PLATE ( NEOPRENE)
(16" X 18" X 3 1/4")

0083 518E21200 102.000 CY $78.53376 $8,010.44
POROUS BACKFILL WITH GEOTEXTILE FABRIC

 
0087 526E30010 396.000 SY $276.91973 $109,660.21

REINFORCED CONCRETE APPROACH SLABS WITH QC/QA (T=17")

0088 526E90010 171.000 FT $192.34969 $32,891.80
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 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

TYPE A INSTALLATION

0092 840E20000 3,420.000 SF $150.00000 $513,000.00
MECHANICALLY STABILIZED EARTH WALL

Total for Group 1200:$2,311,745.83     
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Estimate 96808

Estimated Cost:$2,001,293.89 

Contingency:  20.00%

Estimated Total: $2,401,552.67

I-70 over Palmer Rd. (Left) Alternative B Structure Type Study Cost Estimate
SFN 4502884 L

County:  FAIRFIELD

Season: SUMMER

Urban/Rural Type: URBAN CLASS

Highway Type: 

Work Type: BRIDGE REPLACEMENT

Unit System: E

Spec Year: 23

Base Date: 04/03/23

 Latitude of Midpoint:  395656

Longitude of Midpoint:  824747

District: 05

Federal/State Project Number: E220(032)

Estimate Type: Structure Type Study

Prepared by Sage Flannagan on 03/08/23
Checked by Chris Bettinger on 06/12/23



 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

Group 1200: Structures Over 20' Span

0053 202E11202 1.000 LS $215,000.00000 $215,000.00
PORTIONS OF STRUCTURE REMOVED, OVER 20 FOOT SPAN

0054 202E22900 133.000 SY $38.03233 $5,058.30
APPROACH SLAB REMOVED

 
0055 503E11100 1.000 LS $25,000.00000 $25,000.00

COFFERDAMS AND EXCAVATION BRACING

0056 503E21300 1.000 LS $25,000.00000 $25,000.00
UNCLASSIFIED EXCAVATION

 
0057 505E11100 1.000 LS $15,000.00000 $15,000.00

PILE DRIVING EQUIPMENT MOBILIZATION

0058 507E00500 1,800.000 FT $12.46246 $22,432.43
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, DRIVEN

0059 507E00550 1,980.000 FT $48.00000 $95,040.00
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, FURNISHED

0060 509E10000 171,650.000 LB $2.00000 $343,300.00
EPOXY COATED REINFORCING STEEL

 
0065 511E33500 2.000 EACH $5,000.00000 $10,000.00

SEMI-INTEGRAL DIAPHRAGM GUIDE

0066 511E34446 392.000 CY $915.09617 $358,717.70
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK

0067 511E34450 65.000 CY $550.71622 $35,796.55
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK (PARAPET)

0068 511E41012 55.000 CY $1,099.58881 $60,477.38
CLASS QC1 CONCRETE WITH QC/QA, PIER ABOVE FOOTINGS

0069 511E44112 52.000 CY $893.05008 $46,438.60
CLASS QC1 CONCRETE WITH QC/QA, ABUTMENT NOT INCLUDING FOOTIN G

0070 511E46512 78.000 CY $595.92582 $46,482.21
CLASS QC1 CONCRETE WITH QC/QA, FOOTING

0071 513E20000 4,515.000 EACH $4.60152 $20,775.86
WELDED STUD SHEAR CONNECTORS

 
0072 513E10260 185,955.000 LB $1.80097 $334,899.38

STRUCTURAL STEEL MEMBERS, LEVEL 3

0074 514E00060 22,315.000 SF $3.53213 $78,819.48
FIELD PAINTING STRUCTURAL STEEL, INTERMEDIATE COAT
COATING OF BEAM ENDS

0075 514E00066 22,315.000 SF $1.67802 $37,445.02
FIELD PAINTING STRUCTURAL STEEL, FINISH COAT

0079 516E44100 28.000 EACH $1,150.00000 $32,200.00
ELASTOMERIC BEARING WITH INTERNAL LAMINATES AND LOAD PLATE ( NEOPRENE)
(16" X 18" X 3 1/4")

0083 518E21200 96.000 CY $79.00256 $7,584.25
POROUS BACKFILL WITH GEOTEXTILE FABRIC

 
0086 519E11101 312.000 SF $150.00000 $46,800.00
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 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

PATCHING CONCRETE STRUCTURE, AS PER PLAN

0087 526E25010 330.000 SY $320.58398 $105,792.71
REINFORCED CONCRETE APPROACH SLABS WITH QC/QA (T=15")

 
0088 526E90010 173.000 FT $192.10419 $33,234.02

TYPE A INSTALLATION

Total for Group 1200:$2,001,293.89     
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Estimate 96808

Estimated Cost:$1,932,587.09 

Contingency:  20.00%

Estimated Total: $2,319,104.51

I-70 over Palmer Rd. (Right) Alternative B Structure Type Study Cost Estimate
SFN 4502914 R

County:  FAIRFIELD

Season: SUMMER

Urban/Rural Type: URBAN CLASS

Highway Type: 

Work Type: BRIDGE REPLACEMENT

Unit System: E

Spec Year: 23

Base Date: 04/03/23

 Latitude of Midpoint:  395656

Longitude of Midpoint:  824747

District: 05

Federal/State Project Number: E220(032)

Estimate Type: Structure Type Study

Prepared by Sage Flannagan on 03/08/23
Checked by Chris Bettinger on 06/12/23



 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

Group 1200: Structures Over 20' Span

0053 202E11202 1.000 LS $200,000.00000 $200,000.00
PORTIONS OF STRUCTURE REMOVED, OVER 20 FOOT SPAN

0054 202E22900 133.000 SY $38.03233 $5,058.30
APPROACH SLAB REMOVED

 
0055 503E11100 1.000 LS $25,000.00000 $25,000.00

COFFERDAMS AND EXCAVATION BRACING

0056 503E21300 1.000 LS $25,000.00000 $25,000.00
UNCLASSIFIED EXCAVATION

 
0057 505E11100 1.000 LS $15,000.00000 $15,000.00

PILE DRIVING EQUIPMENT MOBILIZATION

0058 507E00500 1,800.000 FT $12.46246 $22,432.43
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, DRIVEN

0059 507E00550 1,980.000 FT $48.00000 $95,040.00
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, FURNISHED

0060 509E10000 165,650.000 LB $2.00000 $331,300.00
EPOXY COATED REINFORCING STEEL

 
0065 511E33500 2.000 EACH $5,000.00000 $10,000.00

SEMI-INTEGRAL DIAPHRAGM GUIDE

0066 511E34446 375.000 CY $921.15012 $345,431.30
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK

0067 511E34450 62.000 CY $550.71622 $34,144.41
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK (PARAPET)

0068 511E41012 55.000 CY $1,099.58881 $60,477.38
CLASS QC1 CONCRETE WITH QC/QA, PIER ABOVE FOOTINGS

0069 511E44112 52.000 CY $893.05008 $46,438.60
CLASS QC1 CONCRETE WITH QC/QA, ABUTMENT NOT INCLUDING FOOTIN G

0070 511E46512 78.000 CY $595.92582 $46,482.21
CLASS QC1 CONCRETE WITH QC/QA, FOOTING

0071 513E10260 174,405.000 LB $1.80097 $314,098.17
STRUCTURAL STEEL MEMBERS, LEVEL 3

0073 513E20000 4,242.000 EACH $4.60152 $19,519.65
WELDED STUD SHEAR CONNECTORS

 
0074 514E00060 20,929.000 SF $3.61115 $75,577.76

FIELD PAINTING STRUCTURAL STEEL, INTERMEDIATE COAT
COATING OF BEAM ENDS

0075 514E00066 20,929.000 SF $1.71895 $35,975.90
FIELD PAINTING STRUCTURAL STEEL, FINISH COAT

0079 516E44100 28.000 EACH $1,150.00000 $32,200.00
ELASTOMERIC BEARING WITH INTERNAL LAMINATES AND LOAD PLATE ( NEOPRENE)
(16" X 18" X 3 1/4")

0083 518E21200 96.000 CY $79.00256 $7,584.25
POROUS BACKFILL WITH GEOTEXTILE FABRIC

 
0086 519E11101 312.000 SF $150.00000 $46,800.00
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 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

PATCHING CONCRETE STRUCTURE, AS PER PLAN

0087 526E25010 330.000 SY $320.58398 $105,792.71
REINFORCED CONCRETE APPROACH SLABS WITH QC/QA (T=15")

 
0088 526E90010 173.000 FT $192.10419 $33,234.02

TYPE A INSTALLATION

Total for Group 1200:$1,932,587.09     
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BY: SJF 6/08/2023

CHK: CLB 6/12/2023

AMERICAN STRUCTUREPOINT, INC.

LIC-70-00740 L

LIFE CYCLE COST ANALYSIS

JOB# 2021.00273

PAGE 1 OF 2

Alt. A (Left) Alt. B (Left) Alt. A (Right) Alt. B (Right)

Number of Spans 1 3 1 3

Span Length 104'-0" 49'-6", 62'-0", 49'-6" 104'-0" 46'-0", 59'-0", 46'-0"

Superstructure

Type
42" WELDED STEEL 

PLATE GIRDER

W36 ROLLED STEEL 

BEAM

42" WELDED STEEL 

PLATE GIRDER

W36 ROLLED STEEL 

BEAM

Number of Beam Lines 7 7 7 7

Spacing 9'-0" Varies, 9'-6" Max. 9'-0" Varies, 9'-6" Max.

Deck Thickness 8 1/2" Composite 8 3/4" Composite 8 1/2" Composite 8 3/4" Composite

Deck Area 6171 SF 9553 SF 6171 SF 8959 SF

Patching Area 50 SF 300 SF 50 SF 300 SF

Painting Area 16817 SF 22315 SF 16817 SF 20929 SF

Substructure

Abutment Type

Semi-Integral Stub 

Abutments Behind 

MSE Walls

Widened Stub 

Abutments 

Converted to Semi-

Integral

Semi-Integral Stub 

Abutments Behind 

MSE Walls

Widened Stub 

Abutments 

Converted to Semi-

Integral

Pier Type N/A
Widened Cap and 

Column
N/A

Widened Cap and 

Column

Cost

Comparative Initial 

Construction Cost
$2,774,095 $2,401,553 $2,774,095 $2,319,105

Life Cycle Cost $3,960,200 $4,166,200 $3,960,200 $3,977,200

i  = 2.50%

DECK OVERLAY UNIT COST = $ 85 /SF

DECK REPLACEMENT UNIT COST = $ 175 /SF

PATCHING UNIT COST = $ 175 /SF

PAINTING UNIT COST = $ 30 /SF

 



BY: SJF 6/08/2023

CHK: CLB 6/12/2023

AMERICAN STRUCTUREPOINT, INC.

LIC-70-00740 L

LIFE CYCLE COST ANALYSIS

JOB# 2021.00273

PAGE 2 OF 2

n Period PWF 2023 Cost PWF*Cost

Initial Construction Cost 0 years 1.00 $2,774,095 $2,774,100

Painting of Structural Steel 25 years 0.54 $504,510 $272,100

Deck Overlay 25 years 0.54 $524,535 $282,900

Substructure Patching 25 years 0.54 $8,750 $4,700

Painting of Structural Steel 50 years 0.29 $504,510 $146,800

Deck Replacement 50 years 0.29 $1,079,925 $314,200

Substructure Patching 50 years 0.29 $8,750 $2,500

Painting of Structural Steel 75 years 0.16 $504,510 $79,200

Deck Overlay 75 years 0.16 $524,535 $82,300

Substructure Patching 75 years 0.16 $8,750 $1,400

$3,960,200

Event Period PWF 2023 Cost PWF*Cost

Initial Construction Cost 0 years 1.00 $2,401,553 $2,401,600

Painting of Structural Steel 25 years 0.54 $669,450 $361,100

Deck Overlay 25 years 0.54 $812,005 $438,000

Substructure Patching 25 years 0.54 $52,500 $28,300

Painting of Structural Steel 50 years 0.29 $669,450 $194,800

Deck Replacement 50 years 0.29 $1,671,775 $486,400

Substructure Patching 50 years 0.29 $52,500 $15,300

Painting of Structural Steel 75 years 0.16 $669,450 $105,100

Deck Overlay 75 years 0.16 $812,005 $127,400

Substructure Patching 75 years 0.16 $52,500 $8,200

$4,166,200

Event Period PWF 2023 Cost PWF*Cost

Initial Construction Cost 0 years 1.00 $2,319,105 $2,319,100

Painting of Structural Steel 25 years 0.54 $627,870 $338,700

Deck Overlay 25 years 0.54 $761,515 $410,800

Substructure Patching 25 years 0.54 $52,500 $28,300

Painting of Structural Steel 50 years 0.29 $627,870 $182,700

Deck Replacement 50 years 0.29 $1,567,825 $456,100

Substructure Patching 50 years 0.29 $52,500 $15,300

Painting of Structural Steel 75 years 0.16 $627,870 $98,500

Deck Overlay 75 years 0.16 $761,515 $119,500

Substructure Patching 75 years 0.16 $52,500 $8,200

$3,977,200

Alt. A (Left & Right)

Alt. B (Left)

LIFE CYCLE COST =

LIFE CYCLE COST =

Alt. B (Right)

LIFE CYCLE COST =
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Appendix D – Existing Bridge Plans 
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Appendix E – Bridge Inspection Photographs 
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Photograph 1: Left Bridge / R.A., Bay 1 Large Corner Spall  

 

 

Photograph 2: Left Bridge / R.A., Cracking w/ Delamination @ Beam 5 Bearing 

 

Photograph 3: Left Bridge / Pier 1, Typical Condition (No Issues Noted) 

 

 

Photograph 4: Left Bridge / Pier 2, Column 5 Spall  
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Photograph 5: Left Bridge / F.A., Long. Cracking w/ Minor Spalls @ Beam 2 Bearing 

 

 

Photograph 6: Left Bridge / Erosion Along Eastern Edge of Pavt. 

 

Photograph 7: Right Bridge / Impact Damage @ Southern Fascia Beam 

 

 

Photograph 8: Right Bridge / R.A., Hairline Cracking @ Bearing Location Typical  
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Photograph 9: Right Bridge / R.A., Cracking w/ Minor Spalls @ Beam 1 Bearing 

 

 

Photograph 10: Right Bridge / Pier 1, Minor Cracking @ Top of Column 4 

 

Photograph 11: Right Bridge / Pier 2, Minor Cracking @ Top of Column 2 

 

 

Photograph 12: Right Bridge / Pier 2, Minor Cracking @ Top of Column 4 
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Photograph 13: Right Bridge / F.A., Bay 1 Large Corner Spall 

 

 

Photograph 14: Right Bridge / F.A., Cracking w/ Minor Spalls @ Beam 3 Bearing 

 

Photograph 15: Right Bridge / F.A., Bay 2 Horizontal Cracking 

 

 

Photograph 16: Right Bridge / Dumped Rock @ End of East Curb 
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1.0 Executive Summary 

1.1 Overall Summary and Recommendations 

This report has been prepared to determine the preferred structure type for a new crossing carrying Taylor 

Road over IR 70 as part of the FAI/LIC-0.00/0.00 Far East Freeway project (PID 96808). The alternatives 

studied herein are based on the pertinent recommendations from the previously submitted and approved 

2023 “Far East Freeway FAI/LIC-70-0.00/0.00 Feasibility Study”. Bridge layout and span configuration for the 

two proposed alternatives are identical and based on site constraints, economy, and satisfying the 

requirements of the ODOT Location and Design Manual (L&D) Volume 1 and ODOT Bridge Design Manual 

(BDM). Both alternatives consider a two-span bridge (126’ – 110’) on semi-integral abutments behind MSE 

walls. The two proposed options are: 

• Alternative A (concrete) – composite prestressed wide-flange beam superstructure comprised of 

eleven (11) WF72-49 beams. 

• Alternative B (steel) – plate girder superstructure comprised of ten (10) steel plate girders with 58” 

web depth. 

For an evaluation of the economic impacts associated with each alternative specific to approach roadway 

costs and considerations, please refer to the Alternatives Evaluation Report (AER). 

The recommended structure for this site is Alternative A (concrete) based on providing similar initial 

construction costs (+5%) but lower lifecycle costs (-10%). 

1.2 Project Location 

 

2.0 Structure Type Study 

2.1 Design Criteria 

Pertinent geometric design criteria were developed in accordance with the current ODOT L&D Vol. 1 and 

Bridge Design Manuals and summarized in Appendix A of this report. 
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2.2 Proposed Structure Alternatives 

The structure types evaluated herein are based site constraints, project design criteria, and economy. The 

proposed two span arrangement for each alternative studied was determined by placing MSE walls outside 

the required 30’-0” clear zone on each side of IR 70 and locating a single pier at the center of the existing IR 

70 median. A 21o10’15.2” R.F. skew is proposed for both alternatives based on aligning substructures with 

the center of the IR 70 median. Although locating substructures within the clear-zone and protecting with 

barrier is feasible, it was concluded to be less desirable based on future maintenance costs as well as 

eliminating the flexibility of future widening along IR 70.  

For both alternatives the IR 70 profile will be maintained to minimize mainline impacts and cost. The 16’-6” 

required minimum vertical clearance over IR 70 will be achieved by adjusting the proposed Taylor Road 

commensurate with structure depth for Alternatives A and B, respectively. 

The two proposed alternatives are detailed below:  

Alternative A: 

Alternative A consists of a two span (126’ – 110’) composite prestressed wide-flange beam superstructure 

on semi-integral abutments behind MSE walls. The superstructure is comprised of eleven (11) WF72-49 

beams. 

The advantages associated with Alternative A include:  

• Lower lifecycle cost (-10%) 

The disadvantages associated with Alternative A include: 

• Higher initial construction cost (+6%) 

• Increased Taylor Road profile and associated approach roadway fills 

Estimated preliminary structure and earthwork initial cost / life cycle cost = $7,630872* / $10,747,600  

*Includes additional earthwork costs relative to Alternative B 

Alternative B:  

Alternative B is a two span (126’ – 110’) plate girder superstructure on semi-integral abutments behind MSE 

walls and a cap and column center pier. The superstructure is comprised of ten (10) painted steel plate 

girders with 58” web depth. 

The advantages associated with Alternative B include: 

• Lower initial construction cost (-6%) 

• Fewer beam lines 

• Reduced superstructure depth yields a lower proposed Taylor Road profile and reduced approach 

roadway fills 

The disadvantages associated with Alternative B include: 

• Higher lifecycle cost (+10%) 

Estimated preliminary structure initial cost / life cycle cost = $7,180,217 / $11,922,800 

 

Table 2-1 and Appendix C provide a comparison of the probable construction and lifecycle costs between 

the alternatives considered in this report. Refer to the AER for a cost comparison of anticipated roadway 

costs. 

 

 

  Alternative A Alternative B 

Number of Spans 2 2 

Span Lengths 126'-0", 110’-0” 126'-0", 110’-0” 

Superstructure     

Type 

PRESTRESSED I-BEAM 

WF72-49 

PAINTED STEEL PLATE GIRDER 

58" WEB 

Number of Beam Lines 11 10 

Spacing 9'-3" 10'-1" 

Deck Thickness 8½ " Composite 8 ¾" Composite 

Bridge Width 98’-4” 98’-4” 

Substructure     

Abutment Type 
Semi-Integral Abutment Behind 

MSE Wall 

Semi-Integral Abutment Behind 

MSE Wall 

Pier Type Cap and Column Cap and Column 

Cost     

*Comparative Initial Construction 

Cost (bridge only) 
$7,560,872 $7,180,217 

*Life Cycle Cost $10,747,600 $11,922,800 

*Detailed cost breakdown provided in Appendix C 

Table 2-1: Alternatives Comparison 
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2.3 Foundation Recommendations 

This Structure Type Study does not include soil borings or Foundation Recommendations due to multiple 

span configurations being evaluated throughout the entire project. To reduce costs, soil borings will be taken 

at the final approved substructure locations. Although the final required pile/shaft lengths may deviate from 

the lengths assumed in this report, this difference in length will not significantly affect the relative 

differences in cost between the studied alternatives. 

For the purposes of this report, friction piles have been assumed for substructure foundations at both the 

concrete and steel alternatives. For preliminary costs, the driven length was estimated to be 60-feet for 

Alternative A (concrete) and 50-feet for Alternative B (steel). Foundation Recommendations, and a more 

refined length of piling/shafts will be calculated and included with the Stage 1 submission.  

2.4 Maintenance of Traffic 

The proposed extension of Taylor Road over IR 70 necessitates a new bridge so there is no need to maintain 

existing traffic. Both proposed alternatives were evaluated assuming no traffic impacts or part-width 

construction. 

2.5 Roadway Considerations 

A higher roadway profile is required for Alternative A compared to Alternative B as a result of increased 

superstructure depth of concrete relative to steel. However, longitudinal roadway reconstruction limits are 

identical for both alternatives. IR 70 roadway impacts will be equal for both alternatives evaluated since the 

existing profile grade will be maintained. To facilitate the use of a deeper superstructure to carry Taylor 

Road over IR 70, Alternative A requires approximately 5,900 CY of additional embankment along the limits 

of the proposed Taylor Road improvements, or approximately $70,000 in initial construction cost. At less 

than 1% of the cost of initial bridge construction, the cost for additional embankment is considered negligible 

and does not overcome the benefits of reduced lifecycle costs for Alternative A. 

2.6 Utility Impacts 

Overhead power and communication lines are present within the vicinity of the proposed bridge alignment. 

It is anticipated these lines will require temporary or permanent relocation to facilitate construction of the 

proposed bridge. Should utilities be needed on the proposed bridge, new conduit will be placed in the 

concrete parapet. 

2.7 Preferred Alternative 

Alternative A is recommended as the preferred alternative. This recommendation is based on similar initial 

cost to Alternative B and lower lifecycle costs. 

3.0 Conclusion 

The preferred structure for the new Taylor Road alignment over IR 70 is a two span (126’-0”, 110’-0), 

composite prestressed wide-flange beam superstructure on semi-integral abutments behind MSE walls. 

with A 21o10’15.2” R.F. skew. The structure will be 98’-4” wide and consist of two through lanes in each 

direction, northbound and southbound turn lanes, and a shared use path.  

This structure meets all current ODOT design criteria and provides flexibility to accommodate the future 

needs of IR 70. 
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Appendix A – Design Criteria 

  



Roadway Design Criteria

Section Figure 

Location Urban Urban

Functional Classification
Interstate Arterial

ADT
56,680 18,460

DHV
3,937 2,194

ADT
76,150 24,650

DHV
5,290 2,930

Directional Distribution
50% 53%

Trucks (D)
12.0% 3.0%

ADTT (2050)
9,138 740

Terrain
Level Level

Design Speed (mph)
70 45

Posted Speed (mph)
65 45

NHS Route
Yes No

Lane Width 12 12 301.1.2 & 303.1 301-2 to 4, 303-1

Curve Widening N/A N/A 301.1.3 301-5a, 5b, 5c

Pavement Cross Slopes 0.016 ft/ft Normal Crown 0.016 ft/ft Normal Crown 301.1.5 301-6 

Outside Shoulder Width

Graded Width

15' w/ Barrier

15' w/o Barrier and Foreslope > 6:1

10' w/o Barrier and Foreslope <= 6:1

13' w/ Barrier

12' w/o Barrier and Foreslope > 6:1

8' w/o Barrier and Foreslope <= 6:1

301.2.3 & 303.1 301-3, 4, 303-1

Treated Width 10' 8' 301.2.3 & 303.1 301-3, 4, 303-1

Median Shoulder Width

Graded Width

9' w/ Barrier

9' w/o Barrier and Foreslope > 6:1

4' w/o Barrier and Foreslope <= 6:1

N/A 301.2.3 & 303.1 301-3, 4, 303-1

Treated Width
4'

10' (6 or more lanes)
N/A 301.2.3 & 303.1 301-3, 4, 303-1

Median Width 60' N/A 304.1 to 304.3.2 304-1

Clear Zone Width 600.2 600-1

Foreslopes
< 6:1 = 32' (Use 30')

> 6:1 to 4:1 = 42' (Use 30')

< 6:1 = 19'

> 6:1 to 4:1 = 26'
600.2, 600.2.1 600-1, 2

Backslopes

< 6:1 = 28'

> 6:1 to 4:1 = 28'

> 4:1 = 23'

< 6:1 = 21'

> 6:1 to 4:1 = 19'

> 4:1 = 15'

600.2, 600.2.1 600-1, 2

Type of Grading 307-1, 307-2 Safety Grading 307-4 Common/Barrier Grading 307.1 to 307.2 307-1 to 307-6

Shared Use Path Width N/A 10 ft

Concrete Walk Width N/A Varies

Walk/Bike Path Cross Slopes N/A 0.0156 ft/ft 307-6

BRIDGE

Structural Capacity N/A HL-93 302.1 see Bridge Design Manual

Lateral Clearance

On Bridge N/A 1-2 Paved 302.1 302-1

Under Bridge 10' Rt. / 4' Lt. N/A 302.1
302-1, 301-3, 301-4, 600-1, & 

603-2

Vertical Clearance Over Roadway 16.5' N/A 302.1 302-1

Design Designation

Design Feature /

Highway Name

Appropriate Design Criteria Guide

(Figure 105-1E, Sections 105.1 & 105.5.1)

Normal Design Criteria
TAYLOR ROADIR 70

Traffic Volumes

Opening Day (2030)

Design Year (2050)

TYPICAL SECTION

New and Reconstructed Bridges

Design Criteria
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Appendix B – Preliminary Bridge Plans, Preferred Alternative 
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Appendix C – Estimate of Probable Construction Cost and Lifecycle Cost 



Estimate 96808

Estimated Cost:$6,300,651.76 

Contingency:  20.00%

Estimated Total: $7,560,782.11

Taylor Road over IR70 Alternative A (Concrete) Structure Type Study Cost Estimate

County:  FAIRFIELD

Season: SUMMER

Urban/Rural Type: URBAN CLASS

Highway Type: 

Work Type: BRIDGE REPLACEMENT

Unit System: E

Spec Year: 23

Base Date: 06/13/23

 Latitude of Midpoint:  395616

Longitude of Midpoint:  -824622

District: 05

Federal/State Project Number: E220(032)

Estimate Type: Preliminary: Structure Type Study (Alt. A)

Prepared by Joe Schmitz on 06/13/23



 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

Group 1200: Structures Over 20' Span

0055 503E11100 1.000 LS $20,000.00000 $20,000.00
COFFERDAMS AND EXCAVATION BRACING

0056 503E21300 1.000 LS $20,000.00000 $20,000.00
UNCLASSIFIED EXCAVATION

 
0057 505E11100 1.000 LS $15,000.00000 $15,000.00

PILE DRIVING EQUIPMENT MOBILIZATION

0058 507E00500 8,400.000 FT $12.46246 $104,684.66
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, DRIVEN

0059 507E00550 9,100.000 FT $48.00000 $436,800.00
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, FURNISHED

0060 509E10000 454,808.000 LB $2.00000 $909,616.00
EPOXY COATED REINFORCING STEEL

 
0065 511E33500 2.000 EACH $3,236.00504 $6,472.01

SEMI-INTEGRAL DIAPHRAGM GUIDE

0066 511E34446 1,013.000 CY $825.00000 $835,725.00
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK

0067 511E34450 90.000 CY $550.71622 $49,564.46
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK (PARAPET)

0068 511E41012 124.000 CY $912.08877 $113,099.01
CLASS QC1 CONCRETE WITH QC/QA, PIER ABOVE FOOTINGS

0069 511E44112 165.000 CY $736.86525 $121,582.77
CLASS QC1 CONCRETE WITH QC/QA, ABUTMENT NOT INCLUDING FOOTIN G

0070 511E46512 289.000 CY $497.14759 $143,675.65
CLASS QC1 CONCRETE WITH QC/QA, FOOTING

0073 511E51512 69.000 CY $442.98751 $30,566.14
CLASS QC2 CONCRETE WITH QC/QA, SIDEWALK

 
0076 515E15130 22.000 EACH $80,000.00000 $1,760,000.00

DRAPED STRAND PRESTRESSED CONCRETE BRIDGE I-BEAM MEMBERS, LE VEL 3, TYPE WF72-49

0079 515E20000 60.000 EACH $2,017.92963 $121,075.78
INTERMEDIATE DIAPHRAGMS

 
0081 516E44200 44.000 EACH $1,800.00000 $79,200.00

ELASTOMERIC BEARING WITH INTERNAL LAMINATES AND LOAD PLATE ( NEOPRENE)

 
0082 517E75122 240.000 FT $350.00000 $84,000.00

RAILING (CONCRETE PARAPET WITH TWIN STEEL TUBE RAILING AND V ANDAL PROTECTION FENCE)

 
0083 518E21200 200.000 CY $73.51030 $14,702.06

POROUS BACKFILL WITH GEOTEXTILE FABRIC

 
0097 526E30010 656.000 SY $280.19873 $183,810.37

REINFORCED CONCRETE APPROACH SLABS WITH QC/QA (T=17")

0098 526E90010 211.000 FT $187.96003 $39,659.57
TYPE A INSTALLATION
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 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

0099 607E39900 239.000 FT $121.20621 $28,968.28
VANDAL PROTECTION FENCE, 6' STRAIGHT, COATED FABRIC

 
0100 840E20000 7,883.000 SF $150.00000 $1,182,450.00

MECHANICALLY STABILIZED EARTH WALL

 

Total for Group 1200:$6,300,651.76     
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Estimate 96808

Estimated Cost:$5,983,514.36 

Contingency:  20.00%

Estimated Total: $7,180,217.23

Taylor Road over IR70 Alternative B (Steel) Structure Type Study Cost Estimate

County:  FAIRFIELD

Season: SUMMER

Urban/Rural Type: URBAN CLASS

Highway Type: 

Work Type: BRIDGE REPLACEMENT

Unit System: E

Spec Year: 23

Base Date: 06/13/23

 Latitude of Midpoint:  395616

Longitude of Midpoint:  -824622

District: 05

Federal/State Project Number: E220(032)

Estimate Type: Preliminary: Structure Type Study (Alt. B)

Prepared by Joe Schmitz on 06/13/23



 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

Group 1200: Structures Over 20' Span

0055 503E11100 1.000 LS $20,000.00000 $20,000.00
COFFERDAMS AND EXCAVATION BRACING

0056 503E21300 1.000 LS $20,000.00000 $20,000.00
UNCLASSIFIED EXCAVATION

 
0057 505E11100 1.000 LS $15,000.00000 $15,000.00

PILE DRIVING EQUIPMENT MOBILIZATION

0058 507E00500 7,000.000 FT $12.46246 $87,237.22
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, DRIVEN

0059 507E00550 7,700.000 FT $48.00000 $369,600.00
12" CAST-IN-PLACE REINFORCED CONCRETE PILES, FURNISHED

0060 509E10000 382,683.000 LB $2.00000 $765,366.00
EPOXY COATED REINFORCING STEEL

0065 511E33500 2.000 EACH $3,236.00504 $6,472.01
SEMI-INTEGRAL DIAPHRAGM GUIDE

0066 511E34446 824.000 CY $825.00000 $679,800.00
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK

0067 511E34450 86.000 CY $550.71622 $47,361.59
CLASS QC2 CONCRETE WITH QC/QA, BRIDGE DECK (PARAPET)

0068 511E41012 101.000 CY $956.15338 $96,571.49
CLASS QC1 CONCRETE WITH QC/QA, PIER ABOVE FOOTINGS

0069 511E44112 120.000 CY $776.98575 $93,238.29
CLASS QC1 CONCRETE WITH QC/QA, ABUTMENT NOT INCLUDING FOOTIN G

0070 511E46512 287.000 CY $497.62555 $142,818.53
CLASS QC1 CONCRETE WITH QC/QA, FOOTING

0076 511E51512 69.000 CY $442.98751 $30,566.14
CLASS QC2 CONCRETE WITH QC/QA, SIDEWALK

 
0077 513E10280 741,312.000 LB $2.50000 $1,853,280.00

STRUCTURAL STEEL MEMBERS, LEVEL 4

 
0078 513E20000 9,450.000 EACH $5.50000 $51,975.00

WELDED STUD SHEAR CONNECTORS

 
0079 514E00060 42,952.000 SF $2.81778 $121,029.29

FIELD PAINTING STRUCTURAL STEEL, INTERMEDIATE COAT

 
0080 514E00066 42,952.000 SF $1.31195 $56,350.88

FIELD PAINTING STRUCTURAL STEEL, FINISH COAT

 
0081 516E44100 30.000 EACH $1,175.18748 $35,255.62

ELASTOMERIC BEARING WITH INTERNAL LAMINATES AND LOAD PLATE ( NEOPRENE)

 
0082 517E75122 240.000 FT $350.00000 $84,000.00

RAILING (CONCRETE PARAPET WITH TWIN STEEL TUBE RAILING AND V ANDAL PROTECTION FENCE)

 
0083 518E21200 191.000 CY $73.84333 $14,104.08

POROUS BACKFILL WITH GEOTEXTILE FABRIC
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 Line  #  Item Number  Quantity  Units

Estimate: 96808

 Unit Price  Extension

 Description
 Supplemental Description

 
0087 526E30010 656.000 SY $280.19873 $183,810.37

REINFORCED CONCRETE APPROACH SLABS WITH QC/QA (T=17")

0088 526E90010 211.000 FT $187.96003 $39,659.57
TYPE A INSTALLATION

0099 607E39900 239.000 FT $121.20621 $28,968.28
VANDAL PROTECTION FENCE, 6' STRAIGHT, COATED FABRIC

 
0100 840E20000 7,607.000 SF $150.00000 $1,141,050.00

MECHANICALLY STABILIZED EARTH WALL

 

Total for Group 1200:$5,983,514.36     
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BY: JCS 6/13/2022 AMERICAN STRUCTUREPOINT, INC.

Taylor Road over IR 70
LIFE CYCLE COST ANALYSIS

JOB# 2021.00273

PAGE 1 OF 1

Alt. A Alt. B

Number of Spans 2 2

Span Length 126'-0", 110'-0" 126'-0", 110'-0"

Superstructure

Type WF72-49
Plate Grider: 58" 

Web

Number of Beam Lines 11 10

Spacing 9'-3" 10'-1"

Deck Thickness 8 1/2" Composite 8 3/4" Composite

Deck Area 23418 SF 23418 SF

Painting Area N/A 42952 SF

Substructure

Abutment Type

Semi-Integral Stub 

Abutments Behind 

MSE Walls

Semi-Integral Stub 

Abutments Behind 

MSE Walls

Pier Type Cap and Column Cap and Column

Cost

Comparative Initial 

Construction Cost
$7,560,872 $7,180,217

Life Cycle Cost $10,747,600 $11,922,800

i  = 2.00%

DECK OVERLAY UNIT COST = $ 85 /SF

DECK REPLACEMENT UNIT COST = $ 175 /SF

PAINTING UNIT COST = $ 30 /SF

Event Period PWF 2023 Cost PWF*Cost

Initial Construction Cost 0 years 1.00 $7,560,872 $7,560,900

Deck Overlay 25 years 0.61 $1,990,530 $1,213,300

Deck Replacement 50 years 0.37 $4,098,150 $1,522,600

Deck Overlay 75 years 0.23 $1,990,530 $450,800

$10,747,600

Event Period PWF 2023 Cost PWF*Cost

Initial Construction Cost 0 years 1.00 $7,180,217 $7,180,200

Painting of Structural Steel 25 years 0.61 $1,288,560 $785,400

Deck Overlay 25 years 0.61 $1,990,530 $1,213,300

Painting of Structural Steel 50 years 0.37 $1,288,560 $478,700

Deck Replacement 50 years 0.37 $4,098,150 $1,522,600

Painting of Structural Steel 75 years 0.23 $1,288,560 $291,800

Deck Overlay 75 years 0.23 $1,990,530 $450,800

$11,922,800

Alt. A: Prestressed Concrete Girder

Alt. B: Steel Plate Girder

LIFE CYCLE COST =

LIFE CYCLE COST =
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Executive Summary 
This report has been prepared by Compass Infrastructure Group for ODOT District 5 for the purpose of 
recommending the preferred structure type to be designed for the rehabilitation/replacement FAI-
TR219-00.044 Taylor Road over Tributary to Blacklick Creek in Violet Township and the City of 
Reynoldsburg in Fairfield County, Ohio. 
 
The existing structure is a 20’ span x 10’ rise box culvert, 60’ long with precast wingwalls and cast in 
place headwalls. Cover over the existing structure varies over the length of the culvert between 1’ and 
7’. The structure is programmed for extension or replacement due to the widening and realignment of 
Taylor Road for the proposed interchange with IR-70.  
 
This study compared the following options: 

1. Option 1 – Culvert Replacement 
2. Option 2 – Proposed Bridge 
3. Option 3 – Culvert Extension 

 
A preliminary site plan is presented in Appendix A for Option 1. Cost estimates have been prepared for 
each alternate and are presented in Appendix C. Details concerning constructability, cost and schedule 
can be found in the report sections herein. 
 
A Hydrology and Hydraulics Report has also been prepared and submitted with this study; investigative 
information in the H&H Report has been incorporated into this report. The report is located in Appendix 
D. 
 
Option 1 is preferred. This option consists of replacing the existing culvert under the proposed 
alignment of Taylor Road. The balance of this report will provide justification for this conclusion. 
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Project Location 

 

 

 

Figure 1: Project Location Map 

FAI-TR219-00.044 

Proposed Taylor Road   

Existing Taylor Road   
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Project Description 
Existing Conditions 
The existing FAI-TR219-00.044 bridge carries two lanes of Taylor Road traffic over a Tributary to Blacklick 
Creek, just north of IR70 in Reynoldsburg and Violet Township in Fairfield County, Ohio. The bridge is a 
four sided box culvert (20’ span x 10’ rise) with precast wingwalls and cast in place headwalls on spread 
footings. There are 12 – 5’ long precast sections resulting in a total length of 60’. The culvert has 13°± 
left forward skew with respect to the existing centerline of Taylor Road. The existing culvert was built in 
2014. 
 
The culvert is located on a tangent alignment.  The profile is a 100’ sag curve with PVI located over the 
culvert. 
 
The structure currently has a general appraisal rating and operation status of 9A indicating the structure 
is in excellent condition and may remain open without restrictions. The existing plans and BM191 can be 
found in Appendix B. 
 

Proposed Conditions 
The proposed project will replace the existing culvert with a culvert or a bridge. The horizontal 
alignment of Taylor Road will be shifted to the east compared to the existing alignment and the 
proposed structure will be located within a horizontal curve. The vertical alignment will be raised so that 
Taylor Road can pass over IR 70 to the south. The proposed profile grade is approximately 50 feet above 
the thalweg of the Tributary to Blacklick Creek. 
 
Taylor Road will consist of two 12’-0” lanes in each direction with 2’ outside and 1’ inside shoulders with 
variable width raised median between northbound and southbound lanes. A 10’-0” shared use path will 
be located on the east side of the road. The overall width including shared use path is 79’-6”. For the 
culvert alternatives, MGS guardrail will be used; for the bridge alternative, BR-2-15 railing will be used.  
 

Structure Type Study Alternatives 
Per the scope of services, three alternates were considered for carrying the flow of the Tributary to 
Blacklick Creek under the proposed alignment of Taylor Road: 

1. Culvert Replacement 
2. Bridge Replacement 
3. Culvert Extension 

 
For this report, each option will be referred to using the numbers above. 
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Option 1 – Culvert Replacement 
Option 1 is replacing the existing 60’ long, 20’ x 10’ box culvert with a longer 20’ x 10’ box culvert under 
the proposed alignment of Taylor Road. The culvert is anticipated to consist of 60 – 5’ long normal 
precast sections resulting in a total length of 300’-0” with cast in place wingwalls and headwalls on 
spread footings. The outlet of the proposed culvert will be located at the same location as the existing 
culvert outlet. The inlet of the proposed culvert will be placed 300’ linearly upstream to match the 
existing channel resulting in a skew of approximately 28.4° with respect to the proposed centerline of 
Taylor Road. The existing box culvert including the wingwalls and the spread footing foundations will be 
removed to avoid a potential conflict with the proposed foundations. The invert of the proposed culvert 
will be depressed 1’ to allow it to fill in to a natural bottom, similar to the existing culvert. The proposed 
culvert is oversize per LDv2 Section 1002.3.1 as It provides 5.40’ of freeboard above the 1% AEP storm. 
 
A box culvert was used for estimating this Option, however other alternatives including 3-sided flat top 
or precast arch sections will be considered during detailed design should this Option be selected. The 
feasibility of other types of precast concrete structures will be dependent on the foundation type 
required which was unable to be determined without geotechnical information. Corrugated metal pipes 
or arches were not considered for this alternative due to their limited service life compared to concrete 
culvert alternatives. Replacing the culvert will not be possible without complete closure of Taylor Road. 
 
Close to 40’ of type 1 structural fill will be required over the culvert. This may require the box culvert to 
be cambered to ensure that there is not a sag in the middle due to any settlement that may occur. This 
will be further evaluated during detailed design after geotechnical analysis has been completed. Lindsay 
Precast has confirmed that a box culvert with this much fill is feasible. 
  
Advantages of this option include the following: 

 Box culverts typically have low maintenance costs. 
 Numerous precast manufacturers can produce the non-skewed design sections. 
 Faster construction compared to a bridge alternative. 
 The cost of this option is significantly lower than option 2.  

 
Disadvantages of this option include the following: 

 There will be close to 40’ of type 1 structural fill over the culvert. 
 The structure will require reconfiguration of the existing channel alignment. Over 300’ of 

disturbance to the existing channel will require an individual permit instead of a nationwide 
permit. 

 Future replacement of the culvert would require the full closure of Taylor Road. 
 
The preliminary construction cost of major items for this alternate including additional roadway and 
embankment when compared to Option 2 and a 20% contingency is $2,341,000. 
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Option 2 – Bridge Replacement 
Option 2 is a three span (104’-0”, 124’-0”, 84’-0”), prestressed I-girder structure on semi-integral 
abutments and hammerhead type piers. The deck width will vary from approximately 85.5’ to 128.1’ due 
to the variable width raised median across the bridge. The proposed superstructure will utilize 13 beam 
lines of AASHTO wide flange type beams with variable spacing and overhangs. Due to the 50’ difference 
between the proposed profile grade and the thalweg of the channel, there will be adequate freeboard 
from both the 4% and 1% AEP storm events. The proposed approach slabs will be 30’-0” long. 
 
The proposed stub abutments were placed based on 2H:1V grading from elevation 905 to avoid impacts 
the existing channel. The placement of the forward abutment will cut off an existing channel meander. 
However, based on field observations and survey data, the channel meander has already naturally 
begun to be cut off. To avoid cutting off the meander, an additional 100’ span would need to be added 
to the bridge. The proposed hammerhead piers will be very tall due to the 50’ difference in elevation 
between the proposed profile grade and thalweg of the channel. The piers were placed outside of the 
existing channel. Based on historic borings, it is anticipated that the piers and abutments will be 
founded on either spread foundations or friction type piles. 
 
Advantages of this option include the following: 

 Abutment construction is not near the waterway, so dewatering or temporary shoring would 
not be needed. 

 The stream flow line alignment would remain the same. 
 This options will require a realignment of the channel upstream of the bridge, but will only 

require a nationwide permit instead of an individual permit. 
 
Disadvantages of this option include the following: 

 This option is significantly more expensive than option 1. 
 Relatively large structure for a small stream due to the difference in profile grade elevation 

compared to the stream thalweg elevation. 
 Placement of the forward abutment will cut off an existing channel meander.  
 Life-cycle costs of this option would be significantly more than the culvert option 

 
The preliminary construction cost for this alternate, is $10,458,000. The cost was estimated using a unit 
cost of $370 per square foot of bridge deck.  
 

Option 3 – Culvert Extension 
 
Option 3 is extending the existing box culvert an additional 243’ upstream under the proposed 
alignment of Taylor Road. This would require 47-5’ long precast sections and one cast in place skewed 
end section to connect the proposed culvert to the existing culvert. The skewed end section will be 
required to ensure the upstream end of the culvert is aligned with the existing channel. The skewed end 
section could cause future maintenance issues due to the bend in the culvert. There could be settlement 
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issues between the existing and proposed culvert sections which could cause long term erosion and 
scour issues. Additionally, the existing culvert was only designed for 7’ to 10’ of fill and will not be 
structurally sufficient to support the 40’+ of new fill making this option not viable. The advantage to this 
alternative would be less excavation and cost to remove the existing culvert as well as lower cost to 
build the proposed culvert as it will be shorter than Option 1. However, the cost savings over Option 1 is 
expected to be minimal. Due to future maintenance concerns, Option 3 was eliminated from 
consideration and a cost estimate was not calculated.  
 

Cost Comparison 
The following table provides a summary of the costs for all options and provides a comparison with the 
lowest cost alternative. 
 

Table 1 - Summary of Cost Estimates 
Option Initial Cost Difference % Difference 

1 $2,341,000 - - 
2 $10,458,000 $8,117,000 347% 

 
Refer to Appendix C for detailed bridge construction cost estimates.  
 
Estimated construction costs for the proposed bridge alternatives were based on various sources 
including ODOT’s Office of Estimating Historical Bid Data and Estimator software. The cost estimates 
include a 20% contingency. Inflation has not been included in these estimates; however, unit prices are 
based on the most current available bid data from 2023.  

Design Criteria  
Roadway 
Taylor Road 
Functional Classification: Urban Arterial 
Design Speed: 45 MPH 
Legal Speed (Posted): 45 MPH 
Traffic Volume: ADT (2030) – 26,320  ADT (2050) – 36,680 
  ADTT (2030) – 790  ADTT (2050) – 1,100 
Clear Roadway Section: Varies (4 - 12’-0” Lanes, 2 - 2’ Shoulders, 2 - 1’ Shoulders, 2 - 6” curbs, 10’ shared 
use path with 5’ offset from curb, variable median) 
 

Bridge 
References:  AASHTO LRFD Bridge Design Specifications, 9th Edition 
                             ODOT Bridge Design Manual (2020) 
Live Load: HL-93 
Future Wearing Surface: 60 psf 
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Operational Importance Factor = 1.0 
No additional Utility or Stay-In-Place Form Loading 
Barrier: Not applicable (culvert alternatives) 
 BR-2-15 (bridge alternative) 
Required Vertical Clearance: Above 4% AEP flood elevation 
Required Horizontal Clearance: Not applicable 

Design Considerations  
Roadway 
Taylor Road will have a new horizontal and vertical alignment. The horizontal alignment will be shifted 
to the east and the proposed structure will be located on a horizontal curve. The vertical alignment will 
be raised for Taylor Road to pass over IR 70. The proposed profile grade elevation will be approximately 
50’ above the thalweg elevation. For the bridge alternative, the high profile will ensure there are no 
concerns that the flow will be clearing the 1% AEP storm event elevation. 
 

Right of Way Requirements 
New permanent right-of-way is anticipated based on the preliminary profile and grading for shifting the 
alignment of Taylor Road to the east. 

Preliminary Geotechnical 
No geotechnical work has been performed at this time. If Option 1 is selected, it is assumed that the 
proposed culvert will be placed on Type 1 structural backfill in accordance with ODOT Construction and 
Material Specifications. If Option 2 is selected, it is assumed that the proposed abutments and piers will 
be founded on friction piles or spread footings based on historical borings in the area. Geotechnical 
Investigations will be performed in Part 2 of the Contract. The anticipated work will include borings for 
bridge substructures as determined from the bridge type.  
 

Maintenance of Traffic 
Traffic will not need to be maintained during construction of the proposed structure as the two 
properties to the southeast of the existing culvert will be vacated prior to construction.  
 

Utilities Issues & Coordination 
Utilities identified in the area include overhead electric and telephone and natural gas. 
 
Gas 
A gas line is located along the east side of the existing Taylor Road. It is unknown whether this line is 
located above or below the existing culvert. If the line is located above the existing culvert, it will be 
impacted by bridge construction. 
 
Overhead Electric and Telephone 
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Overhead lines are present over the outlet of the existing culvert. Theses lines are not expected to be 
impacted by bridge construction. 
 

Bridge Hydraulics 
The existing structure conveys the Tributary to Blacklick Creek under Taylor Road via 20’ span x 10’ rise 
box culvert with 13° left forward skew. The structure is in FEMA Zone X, Area of Minimal Flood Hazard, 
as shown on Flood Insurance Rate Map Number 3949C0359K.  
 
A 1D HEC-RAS analysis was performed to analyze the existing and proposed conditions at the structure. 
The analysis indicates that both the design (4% AEP) storm and the 1% AEP storm have adequate 
freeboard for the existing and proposed bottom of culvert and bridge. Due to the 50’ difference 
between the profile grade and channel thalweg, there is no danger of water surface elevations over 
topping the roadway for either the design or check storm. 
 
The new structure was designed to achieve a less than 1’ rise and to clear the 4% AEP storm event for 
the proposed alternatives. Option 1 has no more than 0.01’ water surface elevation rises for the 4% AEP 
storm and 1% AEP storm. Options 2 has no more than 0.29’ water surface elevation rise for the 4% AEP 
storm and 0.06’ water surface elevation rise for the 1% AEP storm. The rise resolves itself in 534 ft for 
the 4% AEP and in 170 ft for the 1% AEP storm event. Table 2 gives the freeboard for the existing culvert 
and each proposed option for the 4% AEP storm, and 1% AEP storm. 
 

Table 2 – Freeboard Comparison 

Model Low Chord 
4% AEP storm 
clearance (ft) 

1% AEP storm 
clearance (ft) 

Existing 907.28 3.62 2.39 
Option 1 907.48 2.29 1.10 
Option 2 943.00 39.08 38.36 

 
All options provide freeboard over the 4% AEP and 1% AEP storms meeting the hydraulic design criteria.  
 
Temporary Access Fill should not be necessary for Option 1 but may be necessary for Option 2 and will 
be analyzed in the final design phase. 
 
See Appendix D – Hydrology and Hydraulics Report for additional information.  
 

Drainage 
The profile features a 3% longitudinal grade, with water flowing towards the north end of the bridge. 
Option 1 is an underground structure, so no deck drainage will be required. Roadway runoff is collected 
at nearby catch basins. For Option 2, drainage will be placed as necessary to prevent flow onto the 
structure from the roadway approaches. Scuppers will be placed as necessary along the shoulder to 
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prevent spread from encroaching on a 10’ clear travel lane as required by Table 1103-1 of LDv2. 
Scuppers will free fall into the Tributary to Blacklick Creek. 
 

Temporary Shoring 
Because the road will be closed, temporary shoring is not required. 

Conclusions & Recommendations 
Options 1 and 2 have been evaluated for the replacement structure. Each of these structure types were 
investigated to meet the design criteria, and to similar levels of detail, to allow them to be compared. 
Option 3 was eliminated due to structural insufficiency of the existing culvert to accommodate 
additional fill and concerns about long-term performance of the structure. 
 
The recommended structure type is Option 1: Culvert Replacement. Option 1 is the lowest cost 
alternative and meets the hydraulic requirements for the storm events analyzed. Option 2 meets 
hydraulic requirements, however the cost is several times higher than Option 1.  Additionally, Option 1 
will have a shorter construction duration than Option 2. 
 



 

 

 

APPENDIX A – Bridge Plan Sheets 
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APPENDIX B – Existing Plans & BM191 

 

  















































































(203) Bridge (Dedicated) Name: BRIDGE INVENTORY AND APPRAISAL Report Date: 7/15/2022

Structure File Number: 2335816 Inventory Bridge Number: FAI T0219 00044   
Sufficiency Rating: 085.8   Deficiency Rating:     T BLACKLICK CR (TAYLOR R Bridge Status: Active

(2) District: 05 (3) County: 23-FAIRFIELD       (9) Location: 0.1Mi N Of Ir 70         (7) Facility Carried: Vio-43 Taylor Rd. 

(4) FIPS Code: None Owner: (208) Route On Bridge: Township                                (207) Route Under Bridge: Other                                   
(102) Direction of Traffic: 3 - One Lane Bridge For 2-Way 
Traffic       

(103) Temporary Structure:  (110) Designated National Network: Not National Network (101) Parallel: N

(42A) Type Serv: (On): Highway (42B) Type Serv (Under): Waterway
INVENTORY ROUTE DATA

(5A) Route On/Under: 1 - 1: Route Carried "On" The Structure     

(5B) Hwy Sys: 4 - County Highway                          

(5D) Route No: T0219 (5E) Dir: Not Applic (5C) Des: Mainline                                
(6) Feature Int: T Blacklick Cr (Taylor R 

(200) CL: 00044 (201)Spec Des: (209) Interstate Mile: 

(29) Avg. Daily Traffic(ADT): 983 (30) ADT Year: 2015

(235) Truck Traf: 0 (210) Corridor:  (104) NHS: structure/route is not on nhs    
(26) Functional Class: rural - local                    
       

(100) Strahnt: Not A Strahnet Route           
         INTERSECTED ROUTE DATA

(370A) Record Type:  (370B) Hwy Sys:                                         

(370D) Route No:    (370E) Dir: (370C) Des:                                          

(373) Feature Int: 

(382) CL: 0000  (371) Interstate Mile: (387) Special Desig: 

(379) Avg. Daily Traffic(ADT): 0 (380) ADT Year: 0

(381) Truck Traf: 0 (384) Corridor: (378) NHS:  - 

(375) Functional Class: (386) Strahnt: 

CLEARANCE ON THE BRIDGE

Min. Hriz on Bridge: (335) NC:     Ft (47) Card: 25.0 Ft

(53) Prac Max Vert On Brg:    99.0 Ft

Min Vrt Clr On Brg:    (336) NC: 0.0 Ft (10) Card: 99.0 Ft

Min Latl Clr:    (338) Right NC:  Ft (337) Right Card:  Ft

(340) Left NC:  Ft (339) Left Card:  Ft

(45) Main Spans Number: 1 (43) Type: Concrete                                /Culvert (Includes Frame Culverts)       /Not Applicable                   
       

(46) Approach Spans Nbr: 0 (44) Type: Other                                   /Other                                   /Not Applicable                          

(307) Total Spans: 1 (48) Max Span: 22.0 Ft (49) Overall Leng: 24.0 Ft

SUBSTRUCTURE

Abut-Rear (532) Matl: None                      
              

(531) Type: None                                 
   

(533) Fnd: None (Such As Most Culverts)            

Abut-Fwd (527) Matl: None                       
             

(526) Type: None                                 
   

(528) Fnd: None (Such As Most Culverts)            

Pier-Pred (535) Matl: None                      (534) Type: None                                (536) Fnd: None (Such As Most Culverts)            

(663) Stream Velocity: 009.3 fps (113) Scour: Stable For Scour Conditions             

(92B) Underwater Inspection: N     Freq: 
0

(655) Chan Prot: Rip Rap (Dumped Rock Or Rock Channel Pro

(93B) Date of last Underwater Insp: (657) Drainage Area:     Sq Mi

CLEARANCE UNDER THE BRIDGE

Min. Horiz Under Clear: (326) NC:  Ft (325) Card:  Ft

(328) Prac Max Vrt Under Clear:       Ft

Min Vert Under Clear: (327) NC:  Ft (54) Card: 0.0 Ft

Min Lat Under Clear: (329) Right NC:  Ft (55) Right Card: 0.0 Ft

(330) Left NC:  Ft (56) Left Card: 0.0 Ft

STRUCTURE INFORMATION

(19) Bypass Length: 19.0 Miles

(16) Latitude: 39 Deg 56 Min 19.64 Sec (17) Longitude: 82 Deg 46 Min 22.59 Sec

(20) Toll: On Free Road                            

(263) Date Built: 10/30/2014 (264) Major Reconstruction Date: 

(28A) No. Lanes On: 1 (28B)No. Lanes Under: 0

(301) Horiz Curve:       (34) Skew: 13 Deg

(32) App. Rdw Width: 15 Ft (51) Brg. Rdw Width: 0.0 Ft

(52) Deck Width: 0.0 Ft (424) Deck Area: 360 Sq. Ft

(406) Median Type: None                                    /Non Barrier                             /No Joint    
                            
(33) Bridge Median: No Median                               

Sidewalks:         (50A) Left 0.0 Ft             (50B) Right 0.0 Ft

Type Curb or Sidewalk:

     (427) Left Matl: None                          
          

(428) Type: None                                    

     (429) Right Matl: None                       
             

(430) Type: None                                    

(35) Flared: 0 (408) Composite: X - Not Applicable

LOAD RATING INFORMATION APPRAISAL

(31) Design Load: HL 93                                      (71) Waterway Adequacy: 7 Better than present minimum criteria

(64) Opr Rat Fact/Ton: 1.400    (72) Approach Alignment: 8 Equal to present desirable criteria

(66) Inv Rat Fact/Ton: 1.000    (67) Calc Str Appraisal: 8 - Equal to present desirable criteria

(734) Ohio Percent of Legal Load: 150    (68) Calc Deck Geometry: N - Not Applicable

(704) Year of Rating: 2014     (708) Rate Soft: Brass                                      (69) Calc Underclearance: N - Not Applicable

(63) Opr Rat Method: Load And Resistance Factor Rating (Lrfr)

(65) Inv Rat Method:  Load And Resistance Factor Rating (Lrfr)

Load Rater: (705) Tommy (706) Nicholson (707) PE#: 70735

APPROACH INFORMATION

(401) Approach Guardrail: 

(403) Approach Pavement: (402) Grade: 

CULVERT INFORMATION

(575) Culvert Type: 4-Sided Box (Concrete Precast), Structur (578) Length: 60.0 Ft

(580) Depth of Fill: 7.0 Ft (582) Headwalls: 
GENERAL INFORMATION

(475) Main Member: Not Applicable (Culverts, Trusses, Arche (477) Moment Plate: 

(414) Expansion Joint: None                                    

(453) Bearing Devices: None                                    

1



(203) Bridge (Dedicated) Name: BRIDGE INVENTORY AND APPRAISAL Report Date: 7/15/2022

Structure File Number: 2335816 Inventory Bridge Number: FAI T0219 00044   
Sufficiency Rating: 085.8   Deficiency Rating:     T BLACKLICK CR (TAYLOR R Bridge Status: Active

(407) Railing: None                                    

(409) Deck Drainage: None                                    

(107) Deck Type: Not Applicable                          

Deck Protection: (108B) External: Na                                      

                        (108C) Internal: Na                                      
(108A) Wearing Surface: Na                                      

(423) Thickness: 8.0 in       (422) Date of Wearing Surface: 10/30/2014

(547) Slope Protection: None                                    

(38) Navigation: 0 (39) Nav Vert Clr: 0.0 Ft (40) Nav Horiz Clear: 0.0 Ft

(92C) Spec Insp: N Freq: 0 (93C) Special Inspection Date: 

(92A) Fracture Critical Insp: N Freq: 0 (93A) Fracture Critical Feature Inspection Date: 

(474) Main Structure System: Not Applicable (I.E. Culvert, Beam, Slab (468) Hinges: Not Applicable (Structures With No Hinge

(487) Structural Steel Memb: None - No Structural Steel On Bridge    (465) Framing: None Or Not Applicable                  

(482) Paint: None Or Not Applicable                  (426) Bridge Railing Steel:  

(483) PCS Date: 

GENERAL INFORMATION (CONTINUED)

(37) Hist Significance: Not Eligible

(112) NBIS: Y

(842) Hist/Designer: 

(827) Hist Build Year:     

(828) Hist Type: None N/A

(98A) Border Bridge State:  

(98B) Border Bridge Resp: 

(99) Border Bridge SFN: 

PROPOSED IMPROVEMENTS

(114) Future ADT (On Bridge): 1364 (115) Year of Future ADT: 2035

ORIGINAL PLANS INFORMATION

(250) Fabricator:               

(249) Contractor:               

(248) Ohio Original Construction Project No:       

(252) Microfilm Reel:       

(251) Standard Drawing:            

Aperture Cards:

     (246) Orig: 2

     (247) Repair: 2

     (245) Fabr: 2

(709)  Rating Source: 1 PLAN INFORMATION AVAILABLE FOR LOAD RATI

INSPECTION SUMMARY SURVEY ITEMS

(58) Deck: N
(36A) Railings: Na/Safety Feature Not Required          

(59) Superstructure: N (36B) Transitions: Na/Safety Feature Not Required        
  

(60) Substructure: N (36C) Guardrail: Meets Acceptable Standards              

(62) Culvert: 9 (36D) Guardrail Ends: Meets Acceptable Standards      
        

(61) Channel: 7 (219) Temporary Barrier: 

(C6) Approaches:  (223) Temporary Shoring: 

General Appraisal: 9 (224) Temporary Sub Decking: N

(41) Operational Status: A

(90) Inspection date: 11/3/2020

(91) Desig Insp Freq: 24 Mos

(253) SFNs Replacing this retired bridge: 2341433

(255) SFNs That were replaced by this bridge:        

UTILITIES SPECIAL FEATURES

(265) Electric Line: N (283) Lighting:  

(266) Gas Line: N (431) Fence: N

(269) Sanitary Sewer: N (433) Glare-Screen: N

(267) Telephone Line:  (436) Splash-Guard:  

(268) TV Cable:  (459) Catwalks: N

(270) Water Line:  (271) Other-Feat:  

(271) Other Utilities:  (279) Signs-On:  

(281) Signs-Under  

(432) Fence-Ht on Bridge 0.0 FT

(434) Noise Barrier Walls  

Insp 1st: 02 - County Highway Agency

2nd:

3rd:

(21) Major Maint 1st: 02 - County Highway Agency

2nd:

3rd:

(225) Routine Maint 1st: 02 - County Highway Agency

2nd:

3rd:

2



 

 

 

APPENDIX C – Bridge Cost Estimates 
  



Item No. Unit Description Part Total Cost/Unit Total Cost
202E11000 LS STRUCTURE REMOVED 1 $60,000.00 $60,000
203E20000 CY EMBANKMENT 41227 $15.00 $618,405
301E56000 CY ASPHALT CONCRETE BASE, PG64-22, (449) 533 $400.00 $213,200
304E20000 CY AGGREGATE BASE 423 $100.00 $42,300
407E20000 GAL NON-TRACKING TACK COAT 96 $4.00 $384
441E50000 CY ASPHALT CONCRETE SURFACE COURSE, TYPE 1, (448), PG64-22 67 $330.00 $22,110
441E50300 CY ASPHALT CONCRETE INTERMEDIATE COURSE, TYPE 2, (448) 94 $300.00 $28,200
503E21300 LS UNCLASSIFIED EXCAVATION 1 $82,000.00 $82,000
509E10000 LB EPOXY COATED REINFORCING STEEL 30727 $2.10 $64,527
511E46010 CY CLASS QC1 CONCRETE, RETAINING/WINGWALL NOT INCLUDING FOOTING 45 $1,100.00 $49,500
511E46510 CY CLASS QC1 CONCRETE, FOOTING 107 $750.00 $80,250
512E10100 SY SEALING OF CONCRETE SURFACES (EPOXY-URETHANE) 212 $40.00 $8,480
512E33000 SY TYPE 2 WATERPROOFING 1611 $25.00 $40,275
516E13600 SF 1" PREFORMED EXPANSION JOINT FILLER. 73 $10.00 $730
518E21200 CY POROUS BACKFILL WITH GEOTEXTILE FABRIC 65 $160.00 $10,400
601E32200 CY ROCK CHANNEL PROTECTION, TYPE C WITH FILTER 119 $250.00 $29,750
611E96461 FT 20' X 10' CONDUIT, TYPE A, 706.05, AS PER PLAN 300 $2,000.00 $600,000

$1,950,511
$2,341,000

TOTAL
TOTAL +20% Contingency

Option 1 - Culvert Replacement



Proposed Deck Area Unit Cost per SF Total Cost

28264 SF 370 $10,457,680

$10,458,000

Option 2 - Bridge Replacement

TOTAL



 

 

 

APPENDIX D – Hydrology and Hydraulics Report 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 
 
 
 
 
 

 

Hydrology and Hydraulics Report 
 
 

 

 
 

FAI/LIC-70-0.00/0.00 
PID 96808 

Rehabilitation/Replacement of FAI-TR219-00.044 Bridge 
June 2023 

 
 
 



 

 
 

 

Contents 
Executive Summary ....................................................................................................................................... 3 

Location Map ................................................................................................................................................ 4 

Project Background ....................................................................................................................................... 5 

Hydrologic Analysis ....................................................................................................................................... 5 

Hydraulic Analysis ......................................................................................................................................... 6 

HEC-RAS Results ............................................................................................................................................ 7 

Conclusion and Recommendations ............................................................................................................ 11 

Appendices .................................................................................................................................................. 12 

APPENDIX A – Proposed Site Plans & Photos .............................................................................................  

APPENDIX B – Flood Insurance Rate Map ...................................................................................................  

APPENDIX C – Taylor Road StreamStats .....................................................................................................  

APPENDIX D – Hydraulic Cross Section Locations .......................................................................................  

APPENDIX E – HEC-RAS Output for Existing Model.....................................................................................  

APPENDIX F – HEC-RAS Output for Box Culvert Replacement ....................................................................  

APPENDIX G – HEC-RAS Output for Proposed Bridge .................................................................................  

 

 



 

 
 

Executive Summary 
This study was conducted to determine the potential impacts of rehabilitating or replacing the existing 
box culvert on Taylor Road over Tributary to Blacklick Creek in Fairfield County, OH located within the 
City of Reynoldsburg and Violet Township corporation limits. The existing structure is programmed to be 
replaced as part of the construction of a new interchange of Taylor Road at IR 70. Taylor Road will be 
shifted to the east and will cross over IR 70. This report has been prepared to provide the required 
hydrologic and hydraulic data for review of the data and analysis. 

The intent of this project is to rehabilitate or replace the bridge while causing no adverse effects on 
existing flooding conditions or surrounding properties and to provide a bridge with a low chord that 
clears the water surface profile of the design year (4% AEP) event and confirm the structure will carry 
the 1% AEP discharge without causing property damage. 

Two options were considered. Herein those options are referred to as:  

1. Box Culvert Replacement  
2. Proposed Bridge 

A 1-D analysis approach was implemented using HEC-RAS. The hydraulic analysis for all proposed 
options indicates no significant change to the downstream or upstream section water surface 
elevations. 

Scour and Temporary Access Fill calculations were not performed as a part of this analysis and will be 
performed in subsequent design tasks after a preferred option is selected. 

 

 



 

 
 

Location Map  

  

 

Taylor Road over Tributary 
to Blacklick Creek 

Proposed Taylor Road   

Existing Taylor Road   



 

 
 

Project Background 
This project involves the hydraulic analysis for the replacement of the Taylor Road Culvert over Tributary 
to Blacklick Creek as a part of the proposed project to add an interchange to Taylor Road at IR 70. The 
horizontal alignment of Taylor Road will be moved to the east and the roadway profile grade will be raised 
to pass over IR 70. The existing structure is a 60’ long, 20’ span x 10’ rise precast four-sided box culvert 
carrying a 16’± roadway on 6.0’ minimum embankment. Taylor Road has a tangent alignment, and the 
existing culvert has a 13˚ right forward skew. Two proposed options were analyzed as a part of this study: 

- Option 1: New 300’ Culvert 
- Option 2: Removing the existing culvert and constructing a new 3-span bridge under the proposed 

alignment of Taylor Road 

The proposed bridge site plan and photos of existing site conditions are located in Appendix A. 
 
The Project is located within the Federal Emergency Management Agency (FEMA) Flood Insurance Study 
(FIS) Zone X, Area of Minimal Flood Hazard as shown on Flood Insurance Rate Map 3949C0359K, included 
in Appendix B.  

Hydrologic Analysis 
Per LDv2 Section 1004.2, the 4% Annual Exceedance Probability (AEP) storm event was used as the 
design storm based on the 2050 design year ADT of 36,680 vehicles per day. The analysis was also 
performed using the 1% AEP storm event. There are no buildings located within the 1% AEP storm 
floodplain. The design storm for scour will be the 4% AEP storm and the check storm for scour is the 2% 
AEP storm. Scour calculations will be performed in subsequent design tasks after the preferred option 
has been selected and geotechnical borings have been performed. The drainage area of the Tributary to 
Blacklick Creek at the bridge is approximately 1.88 square miles. Flows for Tributary to Blacklick Creek 
were taken from a hydrologic analysis completed using StreamStats, a service provided by USGS. The 
peak discharges for Tributary to Blacklick Creek can be found in Table 1. The full StreamStats report can 
be found in Appendix C. 

Table 1 – Tributary to Blacklick Creek Peak Discharge Rates 
Storm Peak Discharge (cfs) 
4% AEP 539 
2% AEP 659 
1% AEP 787 

 
The Manning’s roughness coefficients were set based on the aerial photography, site photographs, and 
the information from the HEC-RAS Hydraulic Reference tables defining roughness coefficients. Table 2 
shows the Manning’s roughness coefficients selected for this study along with channel and overbank 
descriptions per Table 3-1 of the HEC-RAS Hydraulic Reference Manual. 

 

 

 



 

 
 

Table 2 – Manning’s roughness coefficients 
Location Manning’s Roughness Coefficient Land Cover 

Main Channel 
0.033 

Clean, straight, full, no rifts or deep pools, 
minimal sandbars and grass 

0.040 
Clean, straight, full, no rifts or deep pools, 
moderate sandbars and grass 

Overbanks 

0.03 Cleared land with tree stumps, no sprouts 
0.033 Dry rubble or riprap 
0.04 Cleared land with tree stumps, no sprouts 

0.05 
Cleared land with stumps, minimum heavy 
sprouts 

0.06 
Cleared land with stumps, moderate heavy 
sprouts 

 

Hydraulic Analysis 
Hydraulic analysis was performed using HEC-RAS Version 6.3.1. The existing model was created using 
survey data supplemented by ground elevations from LIDAR, obtained from The Ohio Geographically 
Referenced Information Program (OGRIP) to further define the overbanks. The analysis included 1200’ 
upstream and 500’ downstream from existing the culvert with cross sections cut approximately every 
100’. The extra distance upstream was to accommodate comparative cross sections between this model 
and the proposed options. A total of 15 cross sections were used for the existing model. The flow line 
and bank stations were set based on survey data and aerial photography.  An aerial plan showing the 
cross-section locations can be found in Appendix D.  
 
The existing box culvert geometry was added into the model based on record plans and confirmed by 
ground survey. The reach boundary condition for the Tributary to Blacklick Creek was set to use a 
normal depth boundary condition for both upstream and downstream, with the slope set to 0.0088 ft/ft 
for both. This was determined from calculations using information from the ground survey.  
 
Two Proposed Conditions models were developed: 

1. Box Culvert Replacement: Downstream bridge cross section location remains the same. 
Three existing cross sections were removed where they conflicted with the proposed 
extended length, and one cross section was added at the upstream face of the proposed 
culvert. The culvert length was increased from 60’ to  300’ to account for the fill beneath the 
proposed Taylor Road alignment. The proposed four-sided box culvert has a span of 20’ and 
a rise of 10’, and the bottom elevation is set to accommodate the thalweg at the proposed 
inlet. The inlet was depressed 1’ below the thalweg to allow the channel to fill in naturally. 
The inlet section was modified from the existing surveyed channel to accommodate for 
construction area and regrading in front of wingwalls. Additionally, the roadway high chord 
elevation for the upstream and downstream bridge sections was adjusted to match the 
proposed raised profile of Taylor Road.  



 

 
 

2. Proposed Bridge: The existing box culvert was removed from the model. Two existing cross 
sections were removed where they conflicted with the proposed bridge and a cross section 
was added at the upstream and downstream face of the proposed bridge. The proposed 3-
span (104’, 124’, 84’ with respect to the reference chord), variable width bridge with stub 
abutments and 2:1 spill through slopes was then added to the model. The roadway high 
chord elevations were entered based on the proposed profile of Taylor Road. An estimated 
superstructure depth of 4.5’ was used to calculate the proposed low chord elevations.  For 
further discussion of the bridge alternative, please refer to the Structure Type Study report. 

HEC-RAS Results 
A total of three HEC-RAS models were analyzed for the purpose of this study: Existing Conditions Model, 
Culvert Replacement Model (Option 1), and Proposed Bridge Model (Option 2). Table 3 compares 
headwater elevations for the Existing and Post Project Conditions models for the 4% AEP storm. Table 4 
compares headwater elevations for the Existing and Post Project Conditions models for the 1% AEP 
storm. Detailed results can be found in Appendixes E, F, and G. 

Table 3 – Existing and Post Project Conditions 4% AEP Storm Headwater 
Elevation 

Section 
Existing Culvert Replacement Proposed Bridge 

Elevation Elevation Variance (ft) Elevation Elevation 
1884.237 914.95 914.95 0.00 914.95 0.00 
1779.593 913.45 913.45 0.00 913.45 0.00 
1600.512 912.60 912.60 0.00 912.60 0.00 
1461.160 911.59 911.59 0.00 911.59 0.00 
1258.927 908.33 908.34 0.01 908.34 0.01 
1182.848 907.63 907.62 -0.01 907.62 -0.01 
1092.190 906.67 906.68 0.01 906.68 0.01 
895.4649 - 905.19 N/A - N/A 
873.8912 904.02 

Bridge 

N/A 904.31 0.29 
814.2176 - N/A 903.92 N/A 
762.3889 903.66 N/A - N/A 

744 - N/A Bridge N/A 
673.0105 - N/A 902.19 N/A 
626.3436 902.96 N/A - N/A 

592 Bridge N/A - N/A 
558.3685 901.72 901.70 -0.02 901.61 -0.11 
388.8611 900.28 900.28 0.00 900.28 0.00 
283.1181 898.88 898.88 0.00 898.88 0.00 
176.6302 896.80 896.80 0.00 896.80 0.00 
62.28806 895.81 895.81 0.00 895.81 0.00 

 



 

 
 

 

 

Table 4 – Existing and Post Project Conditions 1% AEP Storm Headwater 
Elevation 

Section 
Existing Culvert Replacement Proposed Bridge 

Elevation Elevation Variance (ft) Elevation Variance (ft) 
1884.237 915.63 915.63 0.00 915.63 0.00 
1779.593 914.79 914.79 0.00 914.79 0.00 
1600.512 913.12 913.12 0.00 913.12 0.00 
1461.160 912.03 912.03 0.00 912.03 0.00 
1258.927 909.00 909.00 0.00 909.00 0.00 
1182.848 908.02 908.02 0.00 908.02 0.00 
1092.190 907.13 907.13 0.00 907.13 0.00 
895.4649 - 906.38 N/A - N/A 
873.8912 904.91 

Bridge 

N/A 904.97 0.06 
814.2176 - N/A 904.64 N/A 
762.3889 904.89 N/A - N/A 

744 - N/A Bridge N/A 
673.0105 - N/A 903.11 N/A 
626.3436 904.06 N/A - N/A 

592 Bridge N/A - N/A 
558.3685 902.47 902.48 0.01 902.38 -0.09 
388.8611 900.88 900.88 0.00 900.88 0.00 
283.1181 899.56 899.56 0.00 899.56 0.00 
176.6302 897.44 897.44 0.00 897.44 0.00 
62.28806 896.40 896.40 0.00 896.40 0.00 

 

For Option 1, water surface elevations are within a couple hundredths of the existing model for both the 
4% AEP and 1% AEP storm events. For Option 2, there is a 0.29’ and 0.06’ rise upstream of the proposed 
bridge for the 4% AEP storm event and 1% AEP storm events, respectively. If the bridge model is chosen, 
the proposed stream realignment beneath the structure can be updated to accommodate this localized 
rise. Water surface elevations downstream of the bridge are lowered by approximately 0.1’ for both 
storm events. 

 

 

 

 



 

 
 

Tables 5 and 6 compare the velocities for the Existing and Post Project Conditions models for the 4% AEP 
and 1% AEP storms, respectively. 

Table 5 – Existing and Post Project Conditions 4% AEP Storm Velocity 

Section 
Existing Culvert Replacement Proposed Bridge 
Velocity 

(ft/s) 
Velocity 

(ft/s) 
Variance 

(ft/s) 
Velocity 

(ft/s) 
Variance 

(ft/s) 
1884.237 3.83 3.83 0.00 3.83 0.00 
1779.593 8.68 8.68 0.00 8.68 0.00 
1600.512 3.66 3.66 0.00 3.66 0.00 
1461.160 7.65 7.65 0.00 7.65 0.00 
1258.927 6.62 6.61 -0.01 6.61 -0.01 
1182.848 6.89 6.93 0.04 6.93 0.04 
1092.190 7.07 7.01 -0.06 7.00 -0.07 
895.4649 - 5.60 N/A - N/A 
873.8912 7.01 

Bridge 

N/A 6.09 -0.92 
814.2176 - N/A 5.97 N/A 
762.3889 5.30 N/A - N/A 

744 - N/A Bridge N/A 
673.0105 - N/A 2.80 N/A 
626.3436 5.99 N/A - N/A 

592 Bridge N/A - N/A 
558.3685 6.02 5.58 -0.44 5.28 -0.74 
388.8611 7.38 7.38 0.00 7.38 0.00 
283.1181 8.27 8.27 0.00 8.27 0.00 
176.6302 6.99 6.99 0.00 6.99 0.00 
62.28806 7.26 7.26 0.00 7.26 0.00 

 

 

 

 

 

 

 

 

 

 



 

 
 

Table 6 – Existing and Post Project Conditions 1% AEP Storm Velocity 

Section 
Existing Culvert Replacement Proposed Bridge 
Velocity 

(ft/s) 
Velocity 

(ft/s) 
Variance 

(ft/s) 
Velocity 

(ft/s) 
Variance 

(ft/s) 
1884.237 4.12 4.12 0.00 4.12 0.00 
1779.593 7.12 7.12 0.00 7.12 0.00 
1600.512 4.31 4.31 0.00 4.31 0.00 
1461.160 8.56 8.56 0.00 8.56 0.00 
1258.927 7.38 7.38 0.00 7.38 0.00 
1182.848 8.44 8.44 0.00 8.44 0.00 
1092.190 7.85 7.85 0.00 7.85 0.00 
895.4649 - 6.30 N/A - N/A 
873.8912 6.90 

Bridge 

N/A 6.73 -0.17 
814.2176 - N/A 6.44 N/A 
762.3889 4.72 N/A - N/A 

744 - N/A Bridge N/A 
673.0105 - N/A 3.12 N/A 
626.3436 6.86 N/A - N/A 

592 Bridge N/A - N/A 
558.3685 7.34 6.83 -0.51 6.11 -1.23 
388.8611 8.50 8.50 0.00 8.50 0.00 
283.1181 8.98 8.98 0.00 8.98 0.00 
176.6302 8.04 8.04 0.00 8.04 0.00 
62.28806 8.36 8.36 0.00 8.36 0.00 

 

Velocities decrease or remain the same at all cross sections for the 4% AEP storm event except for cross 
section 1182.848 which has an increase of 0.04 ft/s for both options. Velocities decrease or remain the 
same at all cross sections for both options for the 1% AEP storm event. 

Table 7 compares the existing and post project waterway opening along with the structure low chord 
elevations and the design (4% AEP) and check (1% AEP) storm flood clearances. 

 

Table 7 – Waterway Opening Comparison 

Model 
Waterway Opening 

(ft2) 
Upstream 
Low Chord 

4% AEP Storm 
clearance (ft) 

1% AEP Storm 
clearance (ft) 

Existing 165.41 907.28 5.42 4.60 
Box Culvert 

Replacement 
180.00 910.19 6.20 5.40 

Proposed Bridge 9007.78 943 39.08 38.36 
 



 

 
 

The waterway opening is slightly increased for the proposed culvert compared to the existing model due 
to some clearing of the channel. The waterway opening significantly increased for bridge replacement 
compared to the existing model. The new culvert provides adequate freeboard to the 4% AEP and 1% 
AEP storms.  

 

Conclusion and Recommendations 
The two proposed bridge options meet the requirements of the scope document and ODOT LDv2. The 
proposed conditions for both bridge options allow conveyance of both the design storm (4% AEP) and 
1% AEP storm discharge below the proposed low chord. Though there is a localized rise of less than 1 
inch in water surface elevations for both storm events, this rise will not negatively impact any residential 
structures near the site as all structures are outside the 1% AEP floodplain. This rise resolves itself in 534 
ft for the 4% AEP and within 170 ft in the 1% AEP storm event. The elevation of the proposed profile 
grade of Taylor Road (around 951.50) is well above the 1% AEP storm event water surface elevation 
(906.38) so there is no danger of roadway overtopping.  

Option 1 is recommended to be selected for detailed design as it is the most cost effective option which 
meets hydraulic criteria. 

For further discussion of the Options, please see the Structure Type Study Report.  
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APPENDIX A – Proposed Site Plans & Photos 

 

 
Figure 1: Upstream channel 

 

 
Figure 2: Downstream channel 



 

 

 

 
Figure 3: Upstream bridge face 

 

 
Figure 4: Downstream bridge face  



 

 

 

APPENDIX B – Flood Insurance Rate Map 

 

  





 

 

 

APPENDIX C – Taylor Road StreamStats  
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Taylor Road Report Stream Stats

 Collapse All

  Basin Characteristics

Parameter
Code Parameter Description Value Unit

CENTROIDX Basin centroid horizontal (x) location in state plane
coordinates

350536.8 meters

CENTROIDY Basin centroid vertical (y) location in state plane units 4424313.2 meters

CSL1085LFP Change in elevation divided by length between points 10
and 85 percent of distance along the longest flow path
to the basin divide, LFP from 2D grid

46.5 feet per mi

DRNAREA Area that drains to a point on a stream 1.88 square miles

FOREST Percentage of area covered by forest 25.5 percent

LAT_CENT Latitude of Basin Centroid 39.9558 decimal
degrees

LC11DEV Percentage of developed (urban) land from NLCD 2011
classes 21-24

35.7 percent

Region ID: OH
Workspace ID: OH20230405195718403000
Clicked Point (Latitude, Longitude): 39.93881, -82.77293
Time: 2023-04-05 15:57:39 -0400
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Parameter
Code Parameter Description Value Unit

LC11IMP Average percentage of impervious area determined from
NLCD 2011 impervious dataset

8.45 percent

LC92STOR Percentage of water bodies and wetlands determined
from the NLCD

1.47 percent

LFPLENGTH Length of longest flow path 3.77 miles

LONG_CENT Longitude Basin Centroid 82.7498 decimal
degrees

OHREGA Ohio Region A Indicator 1 dimensionless

OHREGC Ohio Region C Indicator 0 dimensionless

PRECIPCENT Mean Annual Precip at Basin Centroid 37.8 inches

STREAM_VARG Streamflow variability index as defined in WRIR 02-4068,
computed from regional grid

0.54 dimensionless

  Peak-Flow Statistics

Peak-Flow Statistics Parameters   [Peak Flow Full Model Reg A SIR2019 5018]

Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

DRNAREA Drainage Area 1.88 square miles 0.04 5989

OHREGC Ohio Region C Indicator 1 if in C else 0 0 dimensionless 0 1

OHREGA Ohio Region A Indicator 1 if in A else 0 1 dimensionless 0 1

CSL1085LFP Stream Slope 10 and 85 Longest Flow
Path

46.5 feet per mi 1.53 516

LC92STOR Percent Storage from NLCD1992 1.47 percent 0 25.35

Peak-Flow Statistics Flow Report   [Peak Flow Full Model Reg A SIR2019 5018]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit PIl PIu ASEp

50-percent AEP flood 169 ft^3/s 89.4 319 40.1

20-percent AEP flood 295 ft^3/s 163 534 37.2

10-percent AEP flood 395 ft^3/s 217 719 37.6

4-percent AEP flood 539 ft^3/s 294 988 38.1

2-percent AEP flood 659 ft^3/s 356 1220 37.8

1-percent AEP flood 787 ft^3/s 420 1470 39.6

0.2-percent AEP flood 1120 ft^3/s 592 2120 40.3
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Peak-Flow Statistics Citations

Koltun, G.F.,2019, Flood-frequency estimates for Ohio streamgages based on data through water year
2015 and techniques for estimating flood-frequency characteristics of rural, unregulated Ohio
streams: U.S. Geological Survey Scientific Investigations Report 2019–5018, 25 p.
(https://dx.doi.org/10.3133/sir20195018)

  Low-Flow Statistics

Low-Flow Statistics Parameters   [Low Flow Region A 2012 5138]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 1.88 square miles 1 1250

STREAM_VARG Streamflow Variability Index from Grid 0.54 dimensionless 0.24 1.12

Low-Flow Statistics Flow Report   [Low Flow Region A 2012 5138]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit SE

1 Day 10 Year Low Flow 0.0312 ft^3/s 53.1

7 Day 10 Year Low Flow 0.0393 ft^3/s 40

30 Day 10 Year Low Flow 0.06 ft^3/s 35.7

90 Day 10 Year Low Flow 0.0908 ft^3/s 29.8

Low-Flow Statistics Citations

Koltun, G.F., and Kula, S.P.,2013, Methods for estimating selected low-flow statistics and
development of annual flow-duration statistics for Ohio: U.S. Geological Survey Scientific
Investigations Report 2012–5138, 195 p. (http://pubs.usgs.gov/sir/2012/5138/)

  Flow-Duration Statistics

Flow-Duration Statistics Parameters   [Low Flow Region A 2012 5138]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 1.88 square miles 1 1250

STREAM_VARG Streamflow Variability Index from Grid 0.54 dimensionless 0.24 1.12

Flow-Duration Statistics Flow Report   [Low Flow Region A 2012 5138]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)





https://dx.doi.org/10.3133/sir20195018
http://pubs.usgs.gov/sir/2012/5138/
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Statistic Value Unit SE

80 Percent Duration 0.184 ft^3/s 29.1

Flow-Duration Statistics Citations

Koltun, G.F., and Kula, S.P.,2013, Methods for estimating selected low-flow statistics and
development of annual flow-duration statistics for Ohio: U.S. Geological Survey Scientific
Investigations Report 2012–5138, 195 p. (http://pubs.usgs.gov/sir/2012/5138/)

  Annual Flow Statistics

Annual Flow Statistics Parameters   [Low Flow LatLE 41.2 wri02 4068]

Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

DRNAREA Drainage Area 1.88 square miles 0.12 7422

LAT_CENT Latitude of Basin Centroid 39.9558 decimal
degrees

38.68 41.2

PRECIPCENT Mean Annual Precip at Basin
Centroid

37.8 inches 34 43.2

Annual Flow Statistics Flow Report   [Low Flow LatLE 41.2 wri02 4068]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit SE ASEp

Mean Annual Flow 1.86 ft^3/s 11.4 11.4

Annual Flow Statistics Citations

Koltun, G. F., and Whitehead, M. T.,2002, Techniques for Estimating Selected Streamflow
Characteristics of Rural, Unregulated Streams in Ohio: U. S. Geological Survey Water-Resources
Investigations Report 02-4068, 50 p (https://pubs.er.usgs.gov/publication/wri024068)

  Monthly Flow Statistics

Monthly Flow Statistics Parameters   [Low Flow LatLE 41.2 wri02 4068]

Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

DRNAREA Drainage Area 1.88 square miles 0.12 7422

LC92STOR Percent Storage from NLCD1992 1.47 percent 0 19

PRECIPCENT Mean Annual Precip at Basin
Centroid

37.8 inches 34 43.2

FOREST Percent Forest 25.5 percent 0 99.1





http://pubs.usgs.gov/sir/2012/5138/
https://pubs.er.usgs.gov/publication/wri024068
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Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

LAT_CENT Latitude of Basin Centroid 39.9558 decimal
degrees

38.68 41.2

STREAM_VARG Streamflow Variability Index from
Grid

0.54 dimensionless 0.25 1.13

Monthly Flow Statistics Flow Report   [Low Flow LatLE 41.2 wri02 4068]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit SE ASEp

January Mean Flow 2.76 ft^3/s 16.6 16.6

February Mean Flow 3.41 ft^3/s 11.9 11.9

March Mean Flow 3.79 ft^3/s 14 14

April Mean Flow 3.52 ft^3/s 11.2 11.2

May Mean Flow 2.35 ft^3/s 19.5 19.5

June Mean Flow 1.46 ft^3/s 27 27

July Mean Flow 0.828 ft^3/s 28.2 28.2

August Mean Flow 0.606 ft^3/s 36.8 36.8

September Mean Flow 0.39 ft^3/s 43.6 43.6

October Mean Flow 0.386 ft^3/s 50.8 50.8

November Mean Flow 0.884 ft^3/s 37.5 37.5

December Mean Flow 1.92 ft^3/s 21.8 21.8

Monthly Flow Statistics Citations

Koltun, G. F., and Whitehead, M. T.,2002, Techniques for Estimating Selected Streamflow
Characteristics of Rural, Unregulated Streams in Ohio: U. S. Geological Survey Water-Resources
Investigations Report 02-4068, 50 p (https://pubs.er.usgs.gov/publication/wri024068)

  General Flow Statistics

General Flow Statistics Parameters   [Low Flow LatLE 41.2 wri02 4068]

Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

DRNAREA Drainage Area 1.88 square miles 0.12 7422

LC92STOR Percent Storage from NLCD1992 1.47 percent 0 19

STREAM_VARG Streamflow Variability Index from
Grid

0.54 dimensionless 0.25 1.13



https://pubs.er.usgs.gov/publication/wri024068


4/5/23, 4:06 PM StreamStats

https://streamstats.usgs.gov/ss/ 6/9

Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

LAT_CENT Latitude of Basin Centroid 39.9558 decimal
degrees

38.68 41.2

General Flow Statistics Flow Report   [Low Flow LatLE 41.2 wri02 4068]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit SE ASEp

Harmonic Mean Streamflow 0.31 ft^3/s 65.9 65.9

General Flow Statistics Citations

Koltun, G. F., and Whitehead, M. T.,2002, Techniques for Estimating Selected Streamflow
Characteristics of Rural, Unregulated Streams in Ohio: U. S. Geological Survey Water-Resources
Investigations Report 02-4068, 50 p (https://pubs.er.usgs.gov/publication/wri024068)

  Flow Percentile Statistics

Flow Percentile Statistics Parameters   [Low Flow LatLE 41.2 wri02 4068]

Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

DRNAREA Drainage Area 1.88 square miles 0.12 7422

LC92STOR Percent Storage from NLCD1992 1.47 percent 0 19

STREAM_VARG Streamflow Variability Index from
Grid

0.54 dimensionless 0.25 1.13

LAT_CENT Latitude of Basin Centroid 39.9558 decimal
degrees

38.68 41.2

LONG_CENT Longitude of Basin Centroid 82.7498 decimal
degrees

80.53 84.6

Flow Percentile Statistics Flow Report   [Low Flow LatLE 41.2 wri02 4068]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit SE ASEp

25th Percentile Flow 0.512 ft^3/s 29.2 29.2

50th Percentile Flow Median 1.06 ft^3/s 40.3 40.3

75th Percentile Flow 2.26 ft^3/s 47.9 47.9

Flow Percentile Statistics Citations

Koltun, G. F., and Whitehead, M. T.,2002, Techniques for Estimating Selected Streamflow
Characteristics of Rural, Unregulated Streams in Ohio: U. S. Geological Survey Water-Resources



https://pubs.er.usgs.gov/publication/wri024068
https://pubs.er.usgs.gov/publication/wri024068
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Investigations Report 02-4068, 50 p (https://pubs.er.usgs.gov/publication/wri024068)

  Bankfull Statistics

Bankfull Statistics Parameters   [Interior Plains D Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 1.88 square miles 0.19305 59927.7393

Bankfull Statistics Parameters   [Central Lowland P Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 1.88 square miles 0.200772 59927.66594

Bankfull Statistics Parameters   [USA Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 1.88 square miles 0.07722 59927.7393

Bankfull Statistics Flow Report   [Interior Plains D Bieger 2015]

Statistic Value Unit

Bieger_D_channel_width 14.6 ft

Bieger_D_channel_depth 1.69 ft

Bieger_D_channel_cross_sectional_area 29.1 ft^2

Bankfull Statistics Flow Report   [Central Lowland P Bieger 2015]

Statistic Value Unit

Bieger_P_channel_width 16.7 ft

Bieger_P_channel_depth 2.06 ft

Bieger_P_channel_cross_sectional_area 27.9 ft^2

Bankfull Statistics Flow Report   [USA Bieger 2015]

Statistic Value Unit

Bieger_USA_channel_width 15.5 ft

Bieger_USA_channel_depth 1.38 ft

Bieger_USA_channel_cross_sectional_area 24 ft^2



https://pubs.er.usgs.gov/publication/wri024068
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Bankfull Statistics Flow Report   [Area-Averaged]

Statistic Value Unit

Bieger_D_channel_width 14.6 ft

Bieger_D_channel_depth 1.69 ft

Bieger_D_channel_cross_sectional_area 29.1 ft^2

Bieger_P_channel_width 16.7 ft

Bieger_P_channel_depth 2.06 ft

Bieger_P_channel_cross_sectional_area 27.9 ft^2

Bieger_USA_channel_width 15.5 ft

Bieger_USA_channel_depth 1.38 ft

Bieger_USA_channel_cross_sectional_area 24 ft^2

Bankfull Statistics Citations

Bieger, Katrin; Rathjens, Hendrik; Allen, Peter M.; and Arnold, Jeffrey G.,2015, Development and
Evaluation of Bankfull Hydraulic Geometry Relationships for the Physiographic Regions of the United
States, Publications from USDA-ARS / UNL Faculty, 17p.
(https://digitalcommons.unl.edu/usdaarsfacpub/1515?
utm_source=digitalcommons.unl.edu%2Fusdaarsfacpub%2F1515&utm_medium=PDF&utm_campaign=PDFC

  Probability Statistics

Probability Statistics Parameters   [P zero Flow 2012 5138]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 1.88 square miles 1 1250

STREAM_VARG Streamflow Variability Index from Grid 0.54 dimensionless 0.24 1.12

Probability Statistics Flow Report   [P zero Flow 2012 5138]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit PC

Probability zero flow 1Day 0.0288 dim 91

Probability zero flow 7Day 0.0122 dim 94

Probability zero flow 30Day 0.000505 dim 97

Probability Statistics Citations

Koltun, G.F., and Kula, S.P.,2013, Methods for estimating selected low-flow statistics and
development of annual flow-duration statistics for Ohio: U.S. Geological Survey Scientific
Investigations Report 2012–5138, 195 p. (http://pubs.usgs.gov/sir/2012/5138/)



https://digitalcommons.unl.edu/usdaarsfacpub/1515?utm_source=digitalcommons.unl.edu%2Fusdaarsfacpub%2F1515&utm_medium=PDF&utm_campaign=PDFCoverPages
http://pubs.usgs.gov/sir/2012/5138/
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  Maximum Probable Flood Statistics

Maximum Probable Flood Statistics Parameters   [Crippen Bue Region 6]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 1.88 square miles 0.1 10000

Maximum Probable Flood Statistics Flow Report   [Crippen Bue Region 6]

Statistic Value Unit

Maximum Flood Crippen Bue Regional 11500 ft^3/s

Maximum Probable Flood Statistics Citations

Crippen, J.R. and Bue, Conrad D.1977, Maximum Floodflows in the Conterminous United States,
Geological Survey Water-Supply Paper 1887, 52p. (https://pubs.usgs.gov/wsp/1887/report.pdf)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative

to the purpose for which the data were collected. Although these data and associated metadata have been reviewed for accuracy and

completeness and approved for release by the U.S. Geological Survey (USGS), no warranty expressed or implied is made regarding the display or

utility of the data for other purposes, nor on all computer systems, nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been

subjected to rigorous review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No

warranty, expressed or implied, is made by the USGS or the U.S. Government as to the functionality of the software and related material nor

shall the fact of release constitute any such warranty. Furthermore, the software is released on condition that neither the USGS nor the U.S.

Government shall be held liable for any damages resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by

the U.S. Government.

Application Version: 4.14.0

StreamStats Services Version: 1.2.22

NSS Services Version: 2.2.1



https://pubs.usgs.gov/wsp/1887/report.pdf
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APPENDIX E – HEC-RAS Output for Existing Model  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                        HEC-RAS HEC-RAS 6.3.1 September 2022
                          U.S. Army Corps of Engineers  
                         Hydrologic Engineering Center  
                               609 Second Street        
                               Davis, California        

            X     X  XXXXXX    XXXX        XXXX       XX      XXXX
            X     X  X        X    X       X   X     X  X    X
            X     X  X        X            X   X    X    X   X
            XXXXXXX  XXXX     X       XXX  XXXX     XXXXXX    XXXX
            X     X  X        X            X  X     X    X        X
            X     X  X        X    X       X   X    X    X        X
            X     X  XXXXXX    XXXX        X    X   X    X   XXXXX

                                                                                

PROJECT DATA
Project Title: Trib Blacklick
Project File : TribBlacklick.prj
Run Date and Time: 6/14/2023 10:18:34 AM

Project in English units

                                                                                

PLAN DATA

Plan Title: Existing Plan
Plan File : z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.p01

           Geometry Title: Exist Geometry
           Geometry File : z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.g01

           Flow Title    : TribBlacklick
           Flow File     : z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.f01

Plan Summary Information:
Number of:  Cross Sections =   15    Multiple Openings  =    0
            Culverts       =    0    Inline Structures  =    0
            Bridges        =    1    Lateral Structures =    0



Computational Information
    Water surface calculation tolerance  =  0.01 
    Critical depth calculation tolerance =  0.01 
    Maximum number of iterations         =  20 
    Maximum difference tolerance         =  0.3 
    Flow tolerance factor                =  0.001 

Computation Options
    Critical depth computed only where necessary
    Conveyance Calculation Method: At breaks in n values only
    Friction Slope Method:         Average Conveyance
    Computational Flow Regime:     Subcritical Flow

                                                                                

FLOW DATA

Flow Title: TribBlacklick
Flow File : z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.f01

Flow Data (cfs)
                                                                                                                                           
 
  River           Reach           RS                50% AEP         20% AEP         10% AEP          4% AEP          2% AEP          1% AEP
 
  Stream          Reach           1884.237              169             295             395             539             659             787
 
                                                                                                                                           
 

Boundary Conditions
                                                                                                        
  River           Reach           Profile                       Upstream                 Downstream     
                                                                                                        
  Stream          Reach           50% AEP                   Normal S = 0.0088        Normal S = 0.0088  
  Stream          Reach           20% AEP                   Normal S = 0.0088        Normal S = 0.0088  
  Stream          Reach           10% AEP                   Normal S = 0.0088        Normal S = 0.0088  
  Stream          Reach           4% AEP                    Normal S = 0.0088        Normal S = 0.0088  
  Stream          Reach           2% AEP                    Normal S = 0.0088        Normal S = 0.0088  
                                                                                                        

                                                                                



GEOMETRY DATA

Geometry Title: Exist Geometry
Geometry File : z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.g01

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1884.237

INPUT
Description: 
Station Elevation Data    num=      46
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  954.51    6.41  954.48   17.41  954.73   18.99  954.45    27.9  952.39
   36.66  945.28   52.98  937.21   76.89  926.06    99.4  915.71  102.77  914.92
  117.69   914.8  136.02  914.71  142.43  914.82  183.72  915.41   193.3  915.34
  227.53  915.53  231.92  915.56  234.91  915.58  236.64  915.61  238.43  913.74
  240.12  912.72  246.48  911.81  247.32  911.71  249.73  911.42  262.99  910.26
  268.87  912.33  274.02  913.52  274.06  913.53  278.11  913.51  280.36   913.5
  283.43  913.49  288.14  913.89  288.86  914.04  291.79  914.65  293.23  914.88
  301.84  915.07   309.5  915.16  328.02  915.36  336.06  915.69  347.49   917.8
   358.9  919.32  367.24  920.36  371.88  920.96  390.48  923.58  390.55  923.58
  402.92     926

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  236.64    .033  293.23     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        236.64  293.23           87.263  104.64  99.362             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1779.593

INPUT
Description: 
Station Elevation Data    num=      57
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  953.76   12.71  953.07    15.1  952.62   28.18   947.8   46.85  937.41



   56.01  933.08   76.47   919.3   82.95  917.36   94.52  914.82  109.53  914.84
  124.72  914.62  130.42  914.46  167.75  914.29  176.28  913.96   180.3  914.21
  206.69  914.43   213.1  914.45  228.82   914.6  246.52  914.15  261.09  913.77
  261.34  913.77  261.55  913.65  263.01  912.64  264.49  911.62  273.26  910.72
  279.37  909.95  281.59  909.61  285.86  912.21  295.21  916.53  296.28  917.02
  297.43   917.7  298.19  918.14  298.72  918.13   302.9   918.3  305.46  918.39
   306.4  918.43  308.56  919.07  321.57  922.79  326.12  924.08  326.71  924.09
  333.97  924.23  334.08  924.22  334.18  924.21  334.84  924.16  335.45  924.13
  335.98  924.09  336.76  924.06  337.45  924.02  338.37     924  339.17  923.97
  340.22  923.97  341.57  924.02  342.67     924  344.16  924.07  345.61  924.14
  347.09  924.15  375.25  924.51

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  261.09    .033  295.21     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        261.09  295.21           46.246  179.08  62.301             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1600.512

INPUT
Description: 
Station Elevation Data    num=      74
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  955.31    4.83  955.12    10.3  954.82   10.49  954.79   12.44  954.27
   27.28  950.49   32.66  948.56   50.57  939.06    76.9  920.79   76.97  920.73
   77.04  920.69   77.23  920.58   77.33  920.55   92.86  915.08    97.3  914.54
   98.04  914.32  100.41  913.13   103.5  912.95  125.46  912.09   135.3  912.54
  143.89  913.16  147.52  913.04  149.13   912.9  153.15   912.3  157.42  911.67
  159.22  911.63  162.96  911.35  166.09  911.12  166.58  910.96  171.56  911.22
  172.86   911.3  178.65  911.65  181.26  910.34  183.78  909.49   187.7  907.58
  195.36  908.98  198.32  909.31  200.52  909.52  203.12  909.67  214.83  910.38
  222.44  910.84   223.1  910.89  224.64  911.17   229.5  912.52  236.98   912.6
  240.38  912.97  252.23  913.23  256.85  913.24  284.12  913.52  292.99  913.53
  300.66  913.33  304.23  913.24  330.58  913.88  330.81  913.94  332.76  914.23
  333.95  914.46   337.1     915  341.58  915.77  363.46  920.07  366.71  920.38
  376.25  921.08   383.7   920.8  389.19   920.8  390.64  920.84  413.78  920.82
  417.16  920.44  420.58  920.54  433.23  922.75  437.09  923.28  442.48     924
  447.71  924.96  458.58  925.64  468.93  926.02  474.21     926



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  178.65    .033   229.5     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        178.65   229.5          107.579  139.35  11.829             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1461.160

INPUT
Description: 
Station Elevation Data    num=      53
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  953.81    3.57  953.64   11.36  953.09   14.36  952.71   48.21  927.92
   53.89  923.77    63.8   917.2   79.26  906.95   89.12   909.8   92.93  910.98
   94.97  910.96  104.28   910.9  105.14  910.87  120.27  910.31  132.24  910.05
  165.25   912.7  168.09  913.02  173.83  913.14  185.32  913.16  199.92   913.3
  219.67  913.29   224.9  913.15  227.29  913.08  229.73  913.01  232.19  912.95
  245.18  913.13  246.82  913.08  248.56  913.06   250.4  913.09  252.32  913.17
  254.24  913.32  255.82  913.49  257.27  913.68  258.54  913.87  270.59  916.21
  272.67  916.56   275.6  917.07   289.3  919.77  296.03  920.42   299.8  920.55
  305.56   920.9  317.24  920.91  326.67  921.16  338.59  921.17   347.9  920.14
  356.73  920.37  357.38   920.4  357.67  920.47  358.83  920.61     383  924.95
  394.25  925.64  409.27  926.83  411.95  926.95

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06    63.8    .033   94.97     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          63.8   94.97           92.336  202.23  11.941             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1258.927

INPUT



Description: 
Station Elevation Data    num=      64
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  951.43    6.46  950.96    9.86   950.6   19.08  949.85   35.36  943.09
   38.43  941.82   47.71  936.33   58.08  930.28   59.67  929.41   62.77  927.72
   78.09  919.53   84.28  916.93   93.45  913.65   95.23  913.44   96.27  913.36
  102.11  915.37  102.86  915.62  111.76  912.69  113.67  911.86  113.88  911.91
  118.56  911.86  140.14  911.87  142.65  911.86   155.9   911.5  159.62  910.77
  163.94  909.84  171.83  909.49  185.25  909.12  188.34  908.93  188.82  908.78
  191.94   907.8  196.59  906.47  204.94   906.3  208.68  906.22  208.69  906.22
  210.23  906.06  220.83  904.86  222.08  904.54  223.81  905.38  236.17   912.6
  237.18  912.66   240.2  912.84  254.22  913.03   268.3  913.23  268.94  913.27
  276.16  914.75  297.12  918.82  297.43  918.87  297.87  918.95  300.06  919.38
  301.22  919.49  313.34  919.95  330.21  921.02  330.82  921.02  347.58  921.46
  349.42  921.46  352.67   921.1  362.31  919.95  369.02  920.19  375.42  921.76
  396.95  924.31   400.4  924.94  402.38  925.07  420.78  926.55

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  191.94    .033  236.17     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        191.94  236.17           24.845   76.08   70.24             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1182.848

INPUT
Description: 
Station Elevation Data    num=      57
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     951    8.98  950.41   15.92  949.84   24.27  949.24   46.86   938.8
   50.02  937.49   51.87   936.4   61.11  931.15   73.73  923.85   83.68  918.39
   96.32  912.61   97.83  912.54   98.27  912.52   98.84  912.49   99.51  912.44
  100.25  912.37  101.02  912.29  101.77   912.2  102.44  912.11  112.95  911.91
  114.01  911.79  115.03  911.68  115.96  911.57  133.21  911.73  140.29   911.7
  149.68  911.36  165.78  910.93  169.21  910.45  174.14  909.47  188.43   909.2
   203.9  908.82  206.99  907.98   211.6  906.73  212.03  906.68  214.83  906.65
  214.84  906.65  214.85  906.64  218.19  905.47  222.65  905.08   223.3  905.03
  238.83  904.36  246.38  908.19  252.44   911.3  253.18  911.32  263.22  911.58
  270.91  911.77  272.78  911.84  282.34   913.4  309.28  919.56  314.28  919.84



  314.38  919.85  314.48  919.83  316.88   919.5   327.6  918.06   350.7  922.45
  356.72  923.68  372.54  924.73

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06   203.9    .033  246.38     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         203.9  246.38           54.037  90.657  97.318             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1092.190

INPUT
Description: 
Station Elevation Data    num=      66
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  949.51   11.05   948.8   22.84  947.98   28.64  946.25   40.02  942.95
   49.69  937.97    51.8  936.92    53.8  935.87   57.25  933.56    75.1  924.63
   98.61  911.15  112.56  911.04  120.78   910.8  124.41  911.09  134.91  911.28
  140.61  910.99  146.23  910.74  154.12  909.75  156.92  909.38  168.82  908.93
  170.03   908.9  170.59  908.87  182.01  908.55  187.74  908.52  192.38  906.93
   195.1  906.24  213.03  906.07  224.64  905.96  227.72  905.82   228.3  905.72
  240.95  903.51  245.07  902.72  245.65  902.81  245.78  902.85     246  902.91
  246.43  903.06     248  903.63  258.68  907.61  262.55  909.05  268.81  908.95
  274.59  908.85  277.34  908.75  277.84  908.77  279.85  908.64  281.67  908.51
  287.15  908.86  288.52  909.19  291.79  909.02  298.71  908.93  302.57   908.4
  307.08  907.64  310.52  908.31  314.31  908.99  321.29  908.94  323.42  908.95
  326.02  909.02  328.86  909.15  340.44  909.35  347.49  909.77  350.35  909.99
  353.42  910.28  356.33  910.61  365.51  914.43  388.89  923.25     406  923.94
  412.35  924.18

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  213.03    .033  258.68     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        213.03  258.68          168.653   218.3  59.293             .1       .3

CROSS SECTION          



RIVER: Stream          
REACH: Reach              RS: 873.8912

INPUT
Description: 
Station Elevation Data    num=      53
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  947.75   11.69  946.94   16.34  946.55   40.21  944.49   52.11  942.38
    58.6  940.75   74.35  935.46   80.37  932.87  110.86  915.36  114.13  914.16
  131.74   908.3   133.8  908.62  137.24  909.15  140.66  909.84  145.23  909.74
  151.89  909.58   155.6  909.24  157.51  905.28   159.3  902.36  160.31  902.27
   161.4  902.17  177.06  901.28  178.94  901.57  188.29  902.34  190.45  902.54
     197  903.16  197.95  903.43   200.5  904.71  201.74  905.33  202.99  906.04
  211.04  906.16  212.15  906.18  227.44  906.39  258.28   907.2  261.08  907.17
  264.44  906.73  271.49  906.03  277.25  906.52  280.22  906.85  281.32  906.87
  282.53  906.88  301.15  907.11  312.09  906.95     324  906.43  342.97  906.46
  345.71  906.42  350.63  907.56  353.67  909.01   362.8  913.18  377.32  919.08
  385.89  922.29  408.72   923.6  410.78  923.68

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06   155.6    .033  202.99     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         155.6  202.99          117.307   111.5 132.136             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 762.3889

INPUT
Description: 
Station Elevation Data    num=      87
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     944    1.77  943.67     2.1  943.62    5.79  943.28    8.99   943.2
   12.08  943.43   12.26  942.86   14.76  942.99    17.5  942.16   29.67   942.4
   33.95   941.3   36.07  941.38   38.49   941.3   40.57  941.25   44.87  938.77
   64.37  929.42   68.98  928.32   78.36  926.43   90.04  922.19   99.58   918.5
  107.89   915.2  121.71  909.45  133.15  904.31  136.08  902.93  142.78  902.76
  153.29  902.35  166.69   903.4  169.31  903.43  169.86  903.44  172.57  903.46
  175.93  902.91  178.47  902.33  180.19  902.47  184.46  902.57  185.29  902.39



  201.88  898.82  202.91  898.84  203.55     899  216.17  903.05  222.03  904.93
  226.46  905.41  227.42  905.51  245.48  907.41  246.79  907.45  247.96  907.53
  248.11  907.53   249.8  906.93  251.22  906.48  253.86  905.18   254.8  904.84
  255.43  904.64   255.9   904.5   256.3   904.4  257.43  903.56  259.91  903.44
  262.59  903.33  264.54  903.26  266.23  903.22  267.87  903.19  286.65  903.59
  286.73  903.59  286.93   903.6  287.98  903.66  289.11   903.7   290.2  903.72
  290.81  903.72  291.49  903.71  292.67  903.67  293.36  903.63  293.76   903.6
  295.22  903.49  297.84  904.42  298.39  904.61  299.27  904.93  303.74   906.7
  306.15  907.62  310.97  909.53  311.93  909.93  313.49  910.54  316.98  910.62
  320.57   910.7  323.16  910.76  325.11  910.82  348.01  912.07  374.58  913.73
   403.6  918.88  415.27  920.78

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  185.29    .033  216.17     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        185.29  216.17          119.463  136.05  84.365             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
  246.79  415.27  907.53       T

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 626.3436

INPUT
Description: 
Station Elevation Data    num=      52
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  940.55    4.65  940.42     7.5  940.38   24.08  937.41   43.46  933.39
   51.46  931.56   57.34  930.06   73.94  927.48   81.42  926.15   93.87  923.44
  104.01  920.99   115.6  915.35   116.6  914.64  120.51  914.12  121.28  913.87
  121.88  913.66   139.3  907.56  141.55  906.77  152.05  901.66  154.34  900.93
  155.41  900.58  155.84  900.46  159.41  897.94  164.53  898.85  169.53  899.77
  175.01  898.99  176.44   899.3  179.91  898.66   180.7  898.54  181.26  898.53
  185.96  899.31     188  899.65  189.56  899.71   194.7  900.39  195.12   901.7
  195.49     906  197.31  905.67  197.98  905.53  200.22  904.72   200.3  904.69
  202.35  904.54  205.15  903.57  215.65  905.73  222.69  907.18  231.01  907.22
  241.15  907.44  249.86   908.1  255.83  908.52  263.92  908.44   280.2  908.96
  292.49  907.69  293.62  907.68



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  152.05     .04  195.12     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        152.05  195.12          101.327   67.98  66.819             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 158.097  914.56       T
 180.679  293.62  914.56       T

BRIDGE                 

RIVER: Stream          
REACH: Reach              RS: 592     

INPUT
Description: 
Distance from Upstream XS =     4.3
Deck/Roadway Width        =      60
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       6
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   24.08   940.5     892 159.353  914.56     892 159.353  914.56  907.28
 179.421  914.56  907.28 179.421  914.56     892   280.2     908     892

Upstream Bridge Cross Section Data
Station Elevation Data    num=      52
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  940.55    4.65  940.42     7.5  940.38   24.08  937.41   43.46  933.39
   51.46  931.56   57.34  930.06   73.94  927.48   81.42  926.15   93.87  923.44
  104.01  920.99   115.6  915.35   116.6  914.64  120.51  914.12  121.28  913.87
  121.88  913.66   139.3  907.56  141.55  906.77  152.05  901.66  154.34  900.93
  155.41  900.58  155.84  900.46  159.41  897.94  164.53  898.85  169.53  899.77
  175.01  898.99  176.44   899.3  179.91  898.66   180.7  898.54  181.26  898.53
  185.96  899.31     188  899.65  189.56  899.71   194.7  900.39  195.12   901.7
  195.49     906  197.31  905.67  197.98  905.53  200.22  904.72   200.3  904.69
  202.35  904.54  205.15  903.57  215.65  905.73  222.69  907.18  231.01  907.22
  241.15  907.44  249.86   908.1  255.83  908.52  263.92  908.44   280.2  908.96
  292.49  907.69  293.62  907.68

Manning's n Values        num=       3



     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  152.05     .04  195.12     .03

Bank Sta: Left   Right    Coeff Contr.   Expan.
        152.05  195.12             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 158.097  914.56       T
 180.679  293.62  914.56       T

Downstream  Deck/Roadway Coordinates
    num=       6
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   13.71   928.4     892 178.068  914.56     892 178.068  914.56   906.6
 198.077  914.56   906.6 198.077  914.56     892  300.26     911     892

Downstream Bridge Cross Section Data
Station Elevation Data    num=      85
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  929.75    5.71  928.95    8.21  928.62   13.71  927.45   18.82  926.42
   20.01  926.36   30.11  925.65   35.31  925.31   41.01  924.89   44.69  924.55
   53.46  923.74   57.22  923.37   61.83  922.98    68.5  922.49   69.93  922.38
   84.29  920.98   88.13  920.72   92.64  920.42   94.36  920.29   95.16  920.23
  104.94   919.2  108.62  918.91  108.75   918.9  110.66  918.75  114.68  918.44
  126.81  917.29  132.82  916.83   135.8   916.6  141.85  915.74  145.26  915.47
  147.55   914.9  147.67  914.89  148.52  914.83  148.59  914.82  151.37  914.95
  152.21  914.89  152.77  914.84  152.92  914.84  157.34  914.54  158.56  914.45
  162.45   914.3  162.97  914.61   164.9  915.13  166.86  915.11  167.85  915.11
  167.94  907.54  168.33   901.9  171.21  900.81  172.93  900.11  174.53  899.46
     176  898.91  180.21  897.48  187.35  897.85  192.43  897.98  196.22   897.6
  197.82  898.27  198.86  898.95  199.12  899.03     201  899.47   202.7  900.17
  202.74  911.12   202.9  911.27  203.18   911.2  203.94     911  204.22  910.92
  204.63  909.92  204.81  909.83  213.42  909.08  213.52  909.07  215.91     909
  216.43  908.98  220.86  908.84  248.63  907.34  250.11   907.3  250.47  907.33
  251.24  907.48  263.14  908.81  268.26  909.32  282.18  909.51  286.53  909.64
  296.93  910.63  297.98  910.73  298.33  910.78  298.48  910.78  300.26     911

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  168.33     .04   202.7     .03

Bank Sta: Left   Right    Coeff Contr.   Expan.
        168.33   202.7             .3       .5
Ineffective Flow     num=       2



   Sta L   Sta R    Elev  Permanent
       0 176.223  914.56       T
 199.931  300.26  914.56       T

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Energy Only

Additional Bridge Parameters
       Add Friction component to Momentum
       Do not add Weight component to Momentum
       Class B flow critical depth computations use critical depth 
           inside the bridge at the upstream end
       Criteria to check for pressure flow = Upstream energy grade line

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 558.3685

INPUT
Description: 
Station Elevation Data    num=      85
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  929.75    5.71  928.95    8.21  928.62   13.71  927.45   18.82  926.42
   20.01  926.36   30.11  925.65   35.31  925.31   41.01  924.89   44.69  924.55
   53.46  923.74   57.22  923.37   61.83  922.98    68.5  922.49   69.93  922.38
   84.29  920.98   88.13  920.72   92.64  920.42   94.36  920.29   95.16  920.23
  104.94   919.2  108.62  918.91  108.75   918.9  110.66  918.75  114.68  918.44
  126.81  917.29  132.82  916.83   135.8   916.6  141.85  915.74  145.26  915.47



  147.55   914.9  147.67  914.89  148.52  914.83  148.59  914.82  151.37  914.95
  152.21  914.89  152.77  914.84  152.92  914.84  157.34  914.54  158.56  914.45
  162.45   914.3  162.97  914.61   164.9  915.13  166.86  915.11  167.85  915.11
  167.94  907.54  168.33   901.9  171.21  900.81  172.93  900.11  174.53  899.46
     176  898.91  180.21  897.48  187.35  897.85  192.43  897.98  196.22   897.6
  197.82  898.27  198.86  898.95  199.12  899.03     201  899.47   202.7  900.17
  202.74  911.12   202.9  911.27  203.18   911.2  203.94     911  204.22  910.92
  204.63  909.92  204.81  909.83  213.42  909.08  213.52  909.07  215.91     909
  216.43  908.98  220.86  908.84  248.63  907.34  250.11   907.3  250.47  907.33
  251.24  907.48  263.14  908.81  268.26  909.32  282.18  909.51  286.53  909.64
  296.93  910.63  297.98  910.73  298.33  910.78  298.48  910.78  300.26     911

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  168.33     .04   202.7     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        168.33   202.7          120.462  169.51  196.87             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 176.223  914.56       T
 199.931  300.26  914.56       T

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 388.8611

INPUT
Description: 
Station Elevation Data    num=      35
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   943.8    4.02  943.62     5.7     943   30.84  927.41   38.05  922.87
   52.32  920.72   74.08  919.14   76.64  919.08   82.24  918.89   88.44  916.64
  110.11  908.75  110.65  908.56  115.45  906.81  117.27   906.3  124.08  900.14
   126.1  898.63  127.03  897.94  127.96  897.85  141.55  896.55  157.01   900.8
   164.7  902.92  167.31  903.76  168.38  904.11  171.28  904.64  172.13  904.75
  172.65  905.02  173.65  905.33  175.31  905.54  175.94  905.69  176.75  905.68
   180.6  905.74  183.33  906.02  185.06  905.87  188.36  905.68  203.19  906.27

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  117.27    .033  168.38     .06



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        117.27  168.38          125.202  105.74  77.406             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 283.1181

INPUT
Description: 
Station Elevation Data    num=      46
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  925.17   10.77  920.52   31.24  917.18   33.66  916.97   49.82  914.67
   50.23  914.58   56.65  912.39   60.44  913.12   61.23  913.27   68.73  913.95
   73.06   913.9   75.63  913.89   78.56  914.02   79.91  914.08   81.13  914.14
   81.76  913.55   93.64   900.8   95.26  899.06   97.43  897.93  108.72     895
  109.66  895.02   123.8  898.19  134.02  900.47   134.3  900.54   137.8  901.24
  140.43  901.63  142.02   901.8   147.3   902.5   149.9  903.01  150.58  903.09
  151.16  903.18  152.01  903.22  152.32  903.36  153.29  903.61   153.7  903.63
  154.16  903.81  155.51  903.85  155.53  903.85  156.98  903.84  157.41  903.82
  158.42  903.71  158.75  903.38  160.28  903.17  161.03  903.24  184.01  903.91
  184.85  903.74

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06   93.64    .033  134.02     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         93.64  134.02           96.688  106.49 101.506             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 176.6302

INPUT
Description: 
Station Elevation Data    num=      60
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  922.99     .21  922.97      45  917.07   68.19  913.98   81.65  912.14
   96.19   911.1   98.98  911.01   105.2  910.82  106.83  910.83  108.26  910.84



  109.53  910.84   110.7  910.85  112.82  910.85  113.82  910.86   114.7  910.86
  125.03  905.43  125.23  905.32  128.08  903.85  131.61  902.02  132.72  901.71
   146.3  897.65  147.36  897.62  151.72   897.5  151.99  897.47  152.85   897.3
  161.72  893.75  166.99  892.29  177.54  894.32  177.63  894.35   177.8  894.41
  177.93  894.45  178.27  894.57  178.55  894.67  178.97  894.81  179.07  894.85
  179.51     895  180.47  895.33   180.6  895.38  182.25  895.95  182.28  895.96
  182.35  895.98  183.96  896.54  184.96  896.89  185.79  897.17  186.15   897.3
   187.2  897.66  187.75  897.98  188.49   898.4   188.6  898.47  189.68  898.51
  191.15  898.55  194.59   898.5  197.45  898.68  198.32  898.75  198.85  898.68
  198.92  898.67  203.55  898.32  204.02  898.31  205.07  898.31   205.4   898.3

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  152.85    .033  186.15     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        152.85  186.15           68.689  114.34 141.027             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 62.28806

INPUT
Description: 
Station Elevation Data    num=      52
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  921.53     .09  921.52   34.63   916.7   46.19  915.11    57.1   910.9
   66.87  910.11   68.28  910.13   74.18  907.81   80.39  905.46   81.17  905.24
   92.09  903.24   99.03  901.96  104.87  900.28  106.69  899.71  112.03  897.71
  115.34  897.07  117.23  896.71  124.61  895.28  126.55  895.15  127.87  894.63
  134.17  893.83  143.28  892.68  149.02  891.93  149.79  891.81  150.83  892.42
  150.95  892.48  151.03  892.51  151.07  892.53  151.32  892.65  151.98  892.95
  158.69  896.03  163.65  898.32   163.9  898.49     165   899.2  166.05  899.13
  166.62  899.18  168.04  898.94  168.53  898.86  169.44  898.79  174.88  898.72
  176.05  898.71  177.64  898.72  179.33  898.68  185.77  898.68   186.7  898.67
  188.46  898.67  190.67  898.48     191  898.43  191.67  898.31  193.15  898.06
  196.08  898.08  197.09  898.09

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  126.55    .033  158.69     .06



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        126.55  158.69                0       0       0             .1       .3

                                                                                

SUMMARY OF MANNING'S N VALUES 

River:Stream          
                                                                 
      Reach          River Sta.       n1        n2        n3     
                                                                 
 Reach                1884.237           .06      .033       .06 
 Reach                1779.593           .06      .033       .06 
 Reach                1600.512           .06      .033       .06 
 Reach                1461.160           .06      .033       .06 
 Reach                1258.927           .06      .033       .06 
 Reach                1182.848           .06      .033       .06 
 Reach                1092.190           .06      .033       .06 
 Reach                873.8912           .06      .033       .06 
 Reach                762.3889           .06      .033       .06 
 Reach                626.3436           .03       .04       .03 
 Reach                592          Bridge                      
 Reach                558.3685           .03       .04       .03 
 Reach                388.8611           .06      .033       .06 
 Reach                283.1181           .06      .033       .06 
 Reach                176.6302           .06      .033       .06 
 Reach                62.28806           .06      .033       .06 
                                                                 

                                                                                

SUMMARY OF REACH LENGTHS

River: Stream          
                                                                 
      Reach          River Sta.      Left     Channel    Right   
                                                                 
 Reach                1884.237        87.263    104.64    99.362 
 Reach                1779.593        46.246    179.08    62.301 
 Reach                1600.512       107.579    139.35    11.829 
 Reach                1461.160        92.336    202.23    11.941 
 Reach                1258.927        24.845     76.08     70.24 
 Reach                1182.848        54.037    90.657    97.318 
 Reach                1092.190       168.653     218.3    59.293 



 Reach                873.8912       117.307     111.5   132.136 
 Reach                762.3889       119.463    136.05    84.365 
 Reach                626.3436       101.327     67.98    66.819 
 Reach                592          Bridge                        
 Reach                558.3685       120.462    169.51    196.87 
 Reach                388.8611       125.202    105.74    77.406 
 Reach                283.1181        96.688    106.49   101.506 
 Reach                176.6302        68.689    114.34   141.027 
 Reach                62.28806             0         0         0 
                                                                 

                                                                                

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Stream          

                                                       
      Reach          River Sta.     Contr.    Expan.   
                                                       
 Reach                1884.237        .1        .3 
 Reach                1779.593        .1        .3 
 Reach                1600.512        .1        .3 
 Reach                1461.160        .1        .3 
 Reach                1258.927        .1        .3 
 Reach                1182.848        .1        .3 
 Reach                1092.190        .1        .3 
 Reach                873.8912        .1        .3 
 Reach                762.3889        .1        .3 
 Reach                626.3436        .3        .5 
 Reach                592      Bridge              
 Reach                558.3685        .3        .5 
 Reach                388.8611        .1        .3 
 Reach                283.1181        .1        .3 
 Reach                176.6302        .1        .3 
 Reach                62.28806        .1        .3 
                                                       

Profile Output Table - Standard Table 1
                                                                                                                                           
                    
  Reach         River Sta     Profile   Q Total   Min Ch El   W.S. Elev   Crit W.S.   E.G. Elev   E.G. Slope   Vel Chnl   Flow Area   Top 
Width   Froude # Chl  
                                          (cfs)        (ft)        (ft)        (ft)        (ft)      (ft/ft)     (ft/s)     (sq ft)        
(ft)                 



                                                                                                                                           
                    
  Reach         1884.237      4% AEP     539.00      910.26      914.95                  915.18     0.002202       3.83      147.08      
108.11           0.43  
  Reach         1884.237      1% AEP     787.00      910.26      915.63                  915.87     0.001895       4.12      259.83      
234.72           0.41  
                                                                                                                                           
                    
  Reach         1779.593      4% AEP     539.00      909.61      913.45      913.45      914.62     0.013072       8.68       62.13       
26.71           1.00  
  Reach         1779.593      1% AEP     787.00      909.61      914.79      914.79      915.51     0.005513       7.12      166.08      
178.75           0.69  
                                                                                                                                           
                    
  Reach         1600.512      4% AEP     539.00      907.58      912.60                  912.79     0.001817       3.66      173.46      
109.35           0.39  
  Reach         1600.512      1% AEP     787.00      907.58      913.12                  913.38     0.001987       4.31      238.36      
144.77           0.42  
                                                                                                                                           
                    
  Reach         1461.160      4% AEP     539.00      906.95      911.59      911.59      912.30     0.010237       7.65      106.98       
79.10           0.88  
  Reach         1461.160      1% AEP     787.00      906.95      912.03      912.03      912.87     0.010595       8.56      143.59       
85.32           0.91  
                                                                                                                                           
                    
  Reach         1258.927      4% AEP     539.00      904.54      908.33                  909.02     0.007901       6.62       81.79       
38.63           0.79  
  Reach         1258.927      1% AEP     787.00      904.54      909.00                  909.84     0.007181       7.38      108.61       
42.80           0.78  
                                                                                                                                           
                    
  Reach         1182.848      4% AEP     539.00      904.36      907.63                  908.37     0.008984       6.89       78.24       
37.01           0.84  
  Reach         1182.848      1% AEP     787.00      904.36      908.02      907.96      909.13     0.011579       8.44       93.21       
39.23           0.97  
                                                                                                                                           
                    
  Reach         1092.190      4% AEP     539.00      902.72      906.67      906.67      907.42     0.012378       7.07       83.51       
62.75           0.95  
  Reach         1092.190      1% AEP     787.00      902.72      907.13      907.13      908.04     0.011464       7.85      113.44       
65.62           0.95  
                                                                                                                                           
                    



  Reach         873.8912      4% AEP     539.00      901.28      904.02      903.89      904.79     0.010849       7.01       76.90       
40.85           0.90  
  Reach         873.8912      1% AEP     787.00      901.28      904.91                  905.65     0.006805       6.90      114.11       
43.16           0.75  
                                                                                                                                           
                    
  Reach         762.3889      4% AEP     539.00      898.82      903.66                  904.05     0.003388       5.30      133.85      
116.86           0.54  
  Reach         762.3889      1% AEP     787.00      898.82      904.89                  905.17     0.001685       4.72      241.35      
134.59           0.41  
                                                                                                                                           
                    
  Reach         626.3436      4% AEP     539.00      897.94      902.96      901.57      903.52     0.004274       5.99       89.93       
45.86           0.53  
  Reach         626.3436      1% AEP     787.00      897.94      904.06      902.32      904.79     0.004051       6.86      114.69       
52.01           0.54  
                                                                                                                                           
                    
  Reach         592                      Bridge                                                                                            
                    
                                                                                                                                           
                    
  Reach         558.3685      4% AEP     539.00      897.48      901.72                  902.28     0.004635       6.02       89.47       
33.90           0.55  
  Reach         558.3685      1% AEP     787.00      897.48      902.47                  903.31     0.005404       7.34      107.22       
34.42           0.61  
                                                                                                                                           
                    
  Reach         388.8611      4% AEP     539.00      896.55      900.28      899.99      901.13     0.009153       7.38       73.01       
31.19           0.85  
  Reach         388.8611      1% AEP     787.00      896.55      900.88      900.67      902.00     0.010015       8.50       92.54       
34.03           0.91  
                                                                                                                                           
                    
  Reach         283.1181      4% AEP     539.00      895.00      898.88      898.88      899.95     0.013275       8.27       65.15       
31.32           1.01  
  Reach         283.1181      1% AEP     787.00      895.00      899.56      899.56      900.81     0.012377       8.98       87.64       
35.15           1.00  
                                                                                                                                           
                    
  Reach         176.6302      4% AEP     539.00      892.29      896.80      896.32      897.55     0.007435       6.99       77.16       
30.58           0.78  
  Reach         176.6302      1% AEP     787.00      892.29      897.44      897.03      898.44     0.008048       8.04       97.98       
34.41           0.83  



                                                                                                                                           
                    
  Reach         62.28806      4% AEP     539.00      891.81      895.81      895.55      896.63     0.008806       7.26       75.82       
36.34           0.84  
  Reach         62.28806      1% AEP     787.00      891.81      896.40      896.19      897.47     0.008813       8.36       98.56       
40.67           0.87  
                                                                                                                                           
                    



 

 

 

APPENDIX F – HEC-RAS Output for Box Culvert Replacement  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                        HEC-RAS HEC-RAS 6.3.1 September 2022
                          U.S. Army Corps of Engineers  
                         Hydrologic Engineering Center  
                               609 Second Street        
                               Davis, California        

            X     X  XXXXXX    XXXX        XXXX       XX      XXXX
            X     X  X        X    X       X   X     X  X    X
            X     X  X        X            X   X    X    X   X
            XXXXXXX  XXXX     X       XXX  XXXX     XXXXXX    XXXX
            X     X  X        X            X  X     X    X        X
            X     X  X        X    X       X   X    X    X        X
            X     X  XXXXXX    XXXX        X    X   X    X   XXXXX

                                                                                

PROJECT DATA
Project Title: Trib Blacklick
Project File : TribBlacklick.prj
Run Date and Time: 6/14/2023 10:31:01 AM

Project in English units

                                                                                

PLAN DATA

Plan Title: Proposed Culvert
Plan File : z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.p02

           Geometry Title: Proposed Culvert
           Geometry File : 
z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.g02

           Flow Title    : TribBlacklick
           Flow File     : 
z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.f01

Plan Summary Information:
Number of:  Cross Sections =   13    Multiple Openings  =    0
            Culverts       =    0    Inline Structures  =    0
            Bridges        =    1    Lateral Structures =    0

Computational Information



    Water surface calculation tolerance  =  0.01 
    Critical depth calculation tolerance =  0.01 
    Maximum number of iterations         =  20 
    Maximum difference tolerance         =  0.3 
    Flow tolerance factor                =  0.001 

Computation Options
    Critical depth computed only where necessary
    Conveyance Calculation Method: At breaks in n values only
    Friction Slope Method:         Average Conveyance
    Computational Flow Regime:     Subcritical Flow

                                                                                

FLOW DATA

Flow Title: TribBlacklick
Flow File : z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.f01

Flow Data (cfs)
                                                                                                                                   
         
  River           Reach           RS                50% AEP         20% AEP         10% AEP          4% AEP          2% AEP        
 1% AEP  
  Stream          Reach           1884.237              169             295             395             539             659        
    787  
                                                                                                                                   
         

Boundary Conditions
                                                                                                        
  River           Reach           Profile                       Upstream                 Downstream     
                                                                                                        
  Stream          Reach           50% AEP                   Normal S = 0.0088        Normal S = 0.0088  
  Stream          Reach           20% AEP                   Normal S = 0.0088        Normal S = 0.0088  
  Stream          Reach           10% AEP                   Normal S = 0.0088        Normal S = 0.0088  
  Stream          Reach           4% AEP                    Normal S = 0.0088        Normal S = 0.0088  
  Stream          Reach           2% AEP                    Normal S = 0.0088        Normal S = 0.0088  
                                                                                                        

                                                                                

GEOMETRY DATA

Geometry Title: Proposed Culvert
Geometry File : z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.g02



CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1884.237

INPUT
Description: 
Station Elevation Data    num=      46
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  954.51    6.41  954.48   17.41  954.73   18.99  954.45    27.9  952.39
   36.66  945.28   52.98  937.21   76.89  926.06    99.4  915.71  102.77  914.92
  117.69   914.8  136.02  914.71  142.43  914.82  183.72  915.41   193.3  915.34
  227.53  915.53  231.92  915.56  234.91  915.58  236.64  915.61  238.43  913.74
  240.12  912.72  246.48  911.81  247.32  911.71  249.73  911.42  262.99  910.26
  268.87  912.33  274.02  913.52  274.06  913.53  278.11  913.51  280.36   913.5
  283.43  913.49  288.14  913.89  288.86  914.04  291.79  914.65  293.23  914.88
  301.84  915.07   309.5  915.16  328.02  915.36  336.06  915.69  347.49   917.8
   358.9  919.32  367.24  920.36  371.88  920.96  390.48  923.58  390.55  923.58
  402.92     926

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  236.64    .033  293.23     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        236.64  293.23           87.263  104.64  99.362             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1779.593

INPUT
Description: 
Station Elevation Data    num=      57
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  953.76   12.71  953.07    15.1  952.62   28.18   947.8   46.85  937.41
   56.01  933.08   76.47   919.3   82.95  917.36   94.52  914.82  109.53  914.84
  124.72  914.62  130.42  914.46  167.75  914.29  176.28  913.96   180.3  914.21
  206.69  914.43   213.1  914.45  228.82   914.6  246.52  914.15  261.09  913.77
  261.34  913.77  261.55  913.65  263.01  912.64  264.49  911.62  273.26  910.72
  279.37  909.95  281.59  909.61  285.86  912.21  295.21  916.53  296.28  917.02
  297.43   917.7  298.19  918.14  298.72  918.13   302.9   918.3  305.46  918.39
   306.4  918.43  308.56  919.07  321.57  922.79  326.12  924.08  326.71  924.09



  333.97  924.23  334.08  924.22  334.18  924.21  334.84  924.16  335.45  924.13
  335.98  924.09  336.76  924.06  337.45  924.02  338.37     924  339.17  923.97
  340.22  923.97  341.57  924.02  342.67     924  344.16  924.07  345.61  924.14
  347.09  924.15  375.25  924.51

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  261.09    .033  295.21     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        261.09  295.21           46.246  179.08  62.301             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1600.512

INPUT
Description: 
Station Elevation Data    num=      74
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  955.31    4.83  955.12    10.3  954.82   10.49  954.79   12.44  954.27
   27.28  950.49   32.66  948.56   50.57  939.06    76.9  920.79   76.97  920.73
   77.04  920.69   77.23  920.58   77.33  920.55   92.86  915.08    97.3  914.54
   98.04  914.32  100.41  913.13   103.5  912.95  125.46  912.09   135.3  912.54
  143.89  913.16  147.52  913.04  149.13   912.9  153.15   912.3  157.42  911.67
  159.22  911.63  162.96  911.35  166.09  911.12  166.58  910.96  171.56  911.22
  172.86   911.3  178.65  911.65  181.26  910.34  183.78  909.49   187.7  907.58
  195.36  908.98  198.32  909.31  200.52  909.52  203.12  909.67  214.83  910.38
  222.44  910.84   223.1  910.89  224.64  911.17   229.5  912.52  236.98   912.6
  240.38  912.97  252.23  913.23  256.85  913.24  284.12  913.52  292.99  913.53
  300.66  913.33  304.23  913.24  330.58  913.88  330.81  913.94  332.76  914.23
  333.95  914.46   337.1     915  341.58  915.77  363.46  920.07  366.71  920.38
  376.25  921.08   383.7   920.8  389.19   920.8  390.64  920.84  413.78  920.82
  417.16  920.44  420.58  920.54  433.23  922.75  437.09  923.28  442.48     924
  447.71  924.96  458.58  925.64  468.93  926.02  474.21     926

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  178.65    .033   229.5     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        178.65   229.5          107.579  139.35  11.829             .1       .3

CROSS SECTION          



RIVER: Stream          
REACH: Reach              RS: 1461.160

INPUT
Description: 
Station Elevation Data    num=      53
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  953.81    3.57  953.64   11.36  953.09   14.36  952.71   48.21  927.92
   53.89  923.77    63.8   917.2   79.26  906.95   89.12   909.8   92.93  910.98
   94.97  910.96  104.28   910.9  105.14  910.87  120.27  910.31  132.24  910.05
  165.25   912.7  168.09  913.02  173.83  913.14  185.32  913.16  199.92   913.3
  219.67  913.29   224.9  913.15  227.29  913.08  229.73  913.01  232.19  912.95
  245.18  913.13  246.82  913.08  248.56  913.06   250.4  913.09  252.32  913.17
  254.24  913.32  255.82  913.49  257.27  913.68  258.54  913.87  270.59  916.21
  272.67  916.56   275.6  917.07   289.3  919.77  296.03  920.42   299.8  920.55
  305.56   920.9  317.24  920.91  326.67  921.16  338.59  921.17   347.9  920.14
  356.73  920.37  357.38   920.4  357.67  920.47  358.83  920.61     383  924.95
  394.25  925.64  409.27  926.83  411.95  926.95

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06    63.8    .033   94.97     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          63.8   94.97           92.236  202.23  11.941             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1258.927

INPUT
Description: 
Station Elevation Data    num=      64
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  951.43    6.46  950.96    9.86   950.6   19.08  949.85   35.36  943.09
   38.43  941.82   47.71  936.33   58.08  930.28   59.67  929.41   62.77  927.72
   78.09  919.53   84.28  916.93   93.45  913.65   95.23  913.44   96.27  913.36
  102.11  915.37  102.86  915.62  111.76  912.69  113.67  911.86  113.88  911.91
  118.56  911.86  140.14  911.87  142.65  911.86   155.9   911.5  159.62  910.77
  163.94  909.84  171.83  909.49  185.25  909.12  188.34  908.93  188.82  908.78
  191.94   907.8  196.59  906.47  204.94   906.3  208.68  906.22  208.69  906.22
  210.23  906.06  220.83  904.86  222.08  904.54  223.81  905.38  236.17   912.6
  237.18  912.66   240.2  912.84  254.22  913.03   268.3  913.23  268.94  913.27
  276.16  914.75  297.12  918.82  297.43  918.87  297.87  918.95  300.06  919.38



  301.22  919.49  313.34  919.95  330.21  921.02  330.82  921.02  347.58  921.46
  349.42  921.46  352.67   921.1  362.31  919.95  369.02  920.19  375.42  921.76
  396.95  924.31   400.4  924.94  402.38  925.07  420.78  926.55

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  191.94    .033  236.17     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        191.94  236.17           24.845   76.08   70.24             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1182.848

INPUT
Description: 
Station Elevation Data    num=      57
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     951    8.98  950.41   15.92  949.84   24.27  949.24   46.86   938.8
   50.02  937.49   51.87   936.4   61.11  931.15   73.73  923.85   83.68  918.39
   96.32  912.61   97.83  912.54   98.27  912.52   98.84  912.49   99.51  912.44
  100.25  912.37  101.02  912.29  101.77   912.2  102.44  912.11  112.95  911.91
  114.01  911.79  115.03  911.68  115.96  911.57  133.21  911.73  140.29   911.7
  149.68  911.36  165.78  910.93  169.21  910.45  174.14  909.47  188.43   909.2
   203.9  908.82  206.99  907.98   211.6  906.73  212.03  906.68  214.83  906.65
  214.84  906.65  214.85  906.64  218.19  905.47  222.65  905.08   223.3  905.03
  238.83  904.36  246.38  908.19  252.44   911.3  253.18  911.32  263.22  911.58
  270.91  911.77  272.78  911.84  282.34   913.4  309.28  919.56  314.28  919.84
  314.38  919.85  314.48  919.83  316.88   919.5   327.6  918.06   350.7  922.45
  356.72  923.68  372.54  924.73

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06   203.9    .033  246.38     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         203.9  246.38           54.037  90.657  97.318             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1092.190



INPUT
Description: 
Station Elevation Data    num=      66
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  949.51   11.05   948.8   22.84  947.98   28.64  946.25   40.02  942.95
   49.69  937.97    51.8  936.92    53.8  935.87   57.25  933.56    75.1  924.63
   98.61  911.15  112.56  911.04  120.78   910.8  124.41  911.09  134.91  911.28
  140.61  910.99  146.23  910.74  154.12  909.75  156.92  909.38  168.82  908.93
  170.03   908.9  170.59  908.87  182.01  908.55  187.74  908.52  192.38  906.93
   195.1  906.24  213.03  906.07  224.64  905.96  227.72  905.82   228.3  905.72
  240.95  903.51  245.07  902.72  245.65  902.81  245.78  902.85     246  902.91
  246.43  903.06     248  903.63  258.68  907.61  262.55  909.05  268.81  908.95
  274.59  908.85  277.34  908.75  277.84  908.77  279.85  908.64  281.67  908.51
  287.15  908.86  288.52  909.19  291.79  909.02  298.71  908.93  302.57   908.4
  307.08  907.64  310.52  908.31  314.31  908.99  321.29  908.94  323.42  908.95
  326.02  909.02  328.86  909.15  340.44  909.35  347.49  909.77  350.35  909.99
  353.42  910.28  356.33  910.61  365.51  914.43  388.89  923.25     406  923.94
  412.35  924.18

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  213.03    .033  258.68     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        213.03  258.68          149.522 196.726  36.742             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 895.4649

INPUT
Description: 
Station Elevation Data    num=      49
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  948.62   18.14  947.28   29.51  946.46   55.15  944.54   59.18  944.02
   66.65  941.48   88.92  933.88  105.49  924.34  120.71  915.34  126.17  912.92
   133.8  910.42  139.01  908.79  141.25   909.1  144.65  909.75  146.85  910.17
  148.85  910.09   154.2  909.98  159.72  903.99  160.57  903.06  161.39  901.19
  186.21  901.19  189.86  902.86  190.19  902.87  199.91   903.6  202.64   903.8
  204.28  904.64   207.7  906.38  211.04  906.46  228.04   906.9  234.74     907
  241.67  907.18  251.72  907.07  274.82   907.1  281.52  907.24  289.52  907.24
  295.89  907.14  304.05  907.11  312.71  906.95  323.25  906.91  330.68  906.84
  331.22  906.85  331.36  906.85  332.43  906.95  345.78   908.5  362.97  909.67
  371.66  913.21  398.03  923.07  400.51  923.21  410.78  923.62



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .04  159.72    .033  204.28     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        159.72  204.28          354.101 310.149 354.181             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 162.756   951.5       T
 186.829  410.78   951.5       T

BRIDGE                 

RIVER: Stream          
REACH: Reach              RS: 592     

INPUT
Description: 
Distance from Upstream XS =     6.8
Deck/Roadway Width        =     300
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       6
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   24.08     959     892   165.2   951.5     892   165.2   951.5  910.19
   185.4   951.5  910.19   185.4   951.5     892  410.78   946.5     892

Upstream Bridge Cross Section Data
Station Elevation Data    num=      49
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  948.62   18.14  947.28   29.51  946.46   55.15  944.54   59.18  944.02
   66.65  941.48   88.92  933.88  105.49  924.34  120.71  915.34  126.17  912.92
   133.8  910.42  139.01  908.79  141.25   909.1  144.65  909.75  146.85  910.17
  148.85  910.09   154.2  909.98  159.72  903.99  160.57  903.06  161.39  901.19
  186.21  901.19  189.86  902.86  190.19  902.87  199.91   903.6  202.64   903.8
  204.28  904.64   207.7  906.38  211.04  906.46  228.04   906.9  234.74     907
  241.67  907.18  251.72  907.07  274.82   907.1  281.52  907.24  289.52  907.24
  295.89  907.14  304.05  907.11  312.71  906.95  323.25  906.91  330.68  906.84
  331.22  906.85  331.36  906.85  332.43  906.95  345.78   908.5  362.97  909.67
  371.66  913.21  398.03  923.07  400.51  923.21  410.78  923.62

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  159.72     .04  204.28     .03

Bank Sta: Left   Right    Coeff Contr.   Expan.



        159.72  204.28             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 162.756   951.5       T
 186.829  410.78   951.5       T

Downstream  Deck/Roadway Coordinates
    num=       6
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   13.71     959     892   177.8   951.5     892   177.8   951.5   906.6
   198.3   951.5   906.6   198.3   951.5     892  300.26   946.5     892

Downstream Bridge Cross Section Data
Station Elevation Data    num=      80
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  929.75    5.71  928.95    8.21  928.62   13.71  927.45   18.82  926.42
   20.01  926.36   30.11  925.65   35.31  925.31   41.01  924.89   44.69  924.55
   53.46  923.74   57.22  923.37   61.83  922.98    68.5  922.49   69.93  922.38
   84.29  920.98   88.13  920.72   92.64  920.42   94.36  920.29   95.16  920.23
  104.94   919.2  108.62  918.91  108.75   918.9  110.66  918.75  114.68  918.44
  126.81  917.29  132.82  916.83   135.8   916.6  141.85  915.74  145.26  915.47
  147.55   914.9  147.67  914.89  148.52  914.83  148.59  914.82  151.37  914.95
  152.21  914.89  152.77  914.84  152.92  914.84  157.34  914.54  158.56  914.45
  162.45   914.3  162.97  914.61   164.9  915.13  166.86  915.11  167.85  915.11
  167.94  907.54  168.33   901.9  171.21  900.81  172.93  900.11  174.53  899.46
     176  897.48  198.86  897.48  199.12  899.03     201  899.47   202.7  900.17
  202.74  911.12   202.9  911.27  203.18   911.2  203.94     911  204.22  910.92
  204.63  909.92  204.81  909.83  213.42  909.08  213.52  909.07  215.91     909
  216.43  908.98  220.86  908.84  248.63  907.34  250.11   907.3  250.47  907.33
  251.24  907.48  263.14  908.81  268.26  909.32  282.18  909.51  286.53  909.64
  296.93  910.63  297.98  910.73  298.33  910.78  298.48  910.78  300.26     911

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  168.33     .04   202.7     .03

Bank Sta: Left   Right    Coeff Contr.   Expan.
        168.33   202.7             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 176.223   951.5       T
 199.931  300.26   951.5       T

Upstream Embankment side slope              =       2 horiz. to 1.0 vertical
Downstream Embankment side slope            =       2 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        



Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Energy Only

Additional Bridge Parameters
       Add Friction component to Momentum
       Do not add Weight component to Momentum
       Class B flow critical depth computations use critical depth 
           inside the bridge at the upstream end
       Criteria to check for pressure flow = Upstream energy grade line

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 558.3685

INPUT
Description: 
Station Elevation Data    num=      81
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  929.75    5.71  928.95    8.21  928.62   13.71  927.45   18.82  926.42
   20.01  926.36   30.11  925.65   35.31  925.31   41.01  924.89   44.69  924.55
   53.46  923.74   57.22  923.37   61.83  922.98    68.5  922.49   69.93  922.38
   84.29  920.98   88.13  920.72   92.64  920.42   94.36  920.29   95.16  920.23
  104.94   919.2  108.62  918.91  108.75   918.9  110.66  918.75  114.68  918.44
  126.81  917.29  132.82  916.83   135.8   916.6  141.85  915.74  145.26  915.47
  147.55   914.9  147.67  914.89  148.52  914.83  148.59  914.82  151.37  914.95
  152.21  914.89  152.77  914.84  152.92  914.84  157.34  914.54  158.56  914.45
  162.45   914.3  162.97  914.61   164.9  915.13  166.86  915.11  167.85  915.11
  167.94  907.54  168.33   901.9  171.21  900.81  172.93  900.11  174.53  899.46
     176  898.48  180.21  897.48  198.86  897.48  199.12  899.03     201  899.47
   202.7  900.17  202.74  911.12   202.9  911.27  203.18   911.2  203.94     911
  204.22  910.92  204.63  909.92  204.81  909.83  213.42  909.08  213.52  909.07
  215.91     909  216.43  908.98  220.86  908.84  248.63  907.34  250.11   907.3
  250.47  907.33  251.24  907.48  263.14  908.81  268.26  909.32  282.18  909.51
  286.53  909.64  296.93  910.63  297.98  910.73  298.33  910.78  298.48  910.78
  300.26     911



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  168.33     .04   202.7     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        168.33   202.7          120.462  169.51  196.87             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 176.223   951.5       T
 199.931  300.26   951.5       T

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 388.8611

INPUT
Description: 
Station Elevation Data    num=      35
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   943.8    4.02  943.62     5.7     943   30.84  927.41   38.05  922.87
   52.32  920.72   74.08  919.14   76.64  919.08    77.6  919.05   82.24  918.89
  110.11  908.75  110.65  908.56  115.45  906.81  117.27   906.3  124.08  900.14
   126.1  898.63  127.03  897.94  127.96  897.85  141.55  896.55  157.01   900.8
   164.7  902.92  167.31  903.76  168.38  904.11  171.28  904.64  172.13  904.75
  172.65  905.02  173.65  905.33  175.31  905.54  175.94  905.69  176.75  905.68
   180.6  905.74  183.33  906.02  185.06  905.87  188.36  905.68  203.19  906.27

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  117.27    .033  168.38     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        117.27  168.38          125.202  105.74  77.406             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 283.1181

INPUT
Description: 
Station Elevation Data    num=      46
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev



       0  925.17   10.77  920.52   31.24  917.18   33.66  916.97   49.82  914.67
   50.23  914.58   50.71  914.42   56.65  912.39   61.23  913.27   68.73  913.95
   73.06   913.9   75.63  913.89   78.56  914.02   79.91  914.08   81.13  914.14
   81.76  913.55   93.64   900.8   95.26  899.06   97.43  897.93  108.72     895
  109.66  895.02   123.8  898.19  134.02  900.47   134.3  900.54   137.8  901.24
  140.43  901.63  142.02   901.8   147.3   902.5   149.9  903.01  150.58  903.09
  151.16  903.18  152.01  903.22  152.32  903.36  153.29  903.61   153.7  903.63
  154.16  903.81  155.51  903.85  155.53  903.85  156.98  903.84  157.41  903.82
  158.42  903.71  158.75  903.38  160.28  903.17  161.03  903.24  184.01  903.91
  184.85  903.74

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06   93.64    .033  134.02     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         93.64  134.02           96.688  106.49 101.506             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 176.6302

INPUT
Description: 
Station Elevation Data    num=      60
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  922.99     .21  922.97      45  917.07   68.19  913.98   81.65  912.14
   86.03  911.83   96.19   911.1   105.2  910.82  106.83  910.83  108.26  910.84
  109.53  910.84   110.7  910.85  112.82  910.85  113.82  910.86   114.7  910.86
  125.03  905.43  125.23  905.32  128.08  903.85  131.61  902.02  132.72  901.71
   146.3  897.65  147.36  897.62  151.72   897.5  151.99  897.47  152.85   897.3
  161.72  893.75  166.99  892.29  177.54  894.32  177.63  894.35   177.8  894.41
  177.93  894.45  178.27  894.57  178.55  894.67  178.97  894.81  179.07  894.85
  179.51     895  180.47  895.33   180.6  895.38  182.25  895.95  182.28  895.96
  182.35  895.98  183.96  896.54  184.96  896.89  185.79  897.17  186.15   897.3
   187.2  897.66  187.75  897.98  188.49   898.4   188.6  898.47  189.68  898.51
  191.15  898.55  194.59   898.5  197.45  898.68  198.32  898.75  198.85  898.68
  198.92  898.67  203.55  898.32  204.02  898.31  205.07  898.31   205.4   898.3

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  152.85    .033  186.15     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        152.85  186.15           68.689  114.34 141.027             .1       .3



CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 62.28806

INPUT
Description: 
Station Elevation Data    num=      52
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  921.53     .09  921.52   34.63   916.7   46.19  915.11    57.1   910.9
   66.87  910.11   68.28  910.13   74.18  907.81   80.39  905.46   80.46  905.44
   81.17  905.24   99.03  901.96  104.87  900.28  106.69  899.71  112.03  897.71
  115.34  897.07  117.23  896.71  124.61  895.28  126.55  895.15  127.87  894.63
  134.17  893.83  143.28  892.68  149.02  891.93  149.79  891.81  150.83  892.42
  150.95  892.48  151.03  892.51  151.07  892.53  151.32  892.65  151.98  892.95
  158.69  896.03  163.65  898.32   163.9  898.49     165   899.2  166.05  899.13
  166.62  899.18  168.04  898.94  168.53  898.86  169.44  898.79  174.88  898.72
  176.05  898.71  177.64  898.72  179.33  898.68  185.77  898.68   186.7  898.67
  188.46  898.67  190.67  898.48     191  898.43  191.67  898.31  193.15  898.06
  196.08  898.08  197.09  898.09

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  126.55    .033  158.69     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        126.55  158.69                0       0       0             .1       .3

                                                                                

SUMMARY OF MANNING'S N VALUES 

River:Stream          
                                                                 
      Reach          River Sta.       n1        n2        n3     
                                                                 
 Reach                1884.237           .06      .033       .06 
 Reach                1779.593           .06      .033       .06 
 Reach                1600.512           .06      .033       .06 
 Reach                1461.160           .06      .033       .06 
 Reach                1258.927           .06      .033       .06 
 Reach                1182.848           .06      .033       .06 
 Reach                1092.190           .06      .033       .06 
 Reach                895.4649           .04      .033       .05 
 Reach                592          Bridge                      



 Reach                558.3685           .03       .04       .03 
 Reach                388.8611           .06      .033       .06 
 Reach                283.1181           .06      .033       .06 
 Reach                176.6302           .06      .033       .06 
 Reach                62.28806           .06      .033       .06 
                                                                 

                                                                                

SUMMARY OF REACH LENGTHS

River: Stream          
                                                                 
      Reach          River Sta.      Left     Channel    Right   
                                                                 
 Reach                1884.237        87.263    104.64    99.362 
 Reach                1779.593        46.246    179.08    62.301 
 Reach                1600.512       107.579    139.35    11.829 
 Reach                1461.160        92.236    202.23    11.941 
 Reach                1258.927        24.845     76.08     70.24 
 Reach                1182.848        54.037    90.657    97.318 
 Reach                1092.190       149.522   196.726    36.742 
 Reach                895.4649       354.101   310.149   354.181 
 Reach                592          Bridge                        
 Reach                558.3685       120.462    169.51    196.87 
 Reach                388.8611       125.202    105.74    77.406 
 Reach                283.1181        96.688    106.49   101.506 
 Reach                176.6302        68.689    114.34   141.027 
 Reach                62.28806             0         0         0 
                                                                 

                                                                                

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Stream          

                                                       
      Reach          River Sta.     Contr.    Expan.   
                                                       
 Reach                1884.237        .1        .3 
 Reach                1779.593        .1        .3 
 Reach                1600.512        .1        .3 
 Reach                1461.160        .1        .3 
 Reach                1258.927        .1        .3 
 Reach                1182.848        .1        .3 
 Reach                1092.190        .1        .3 
 Reach                895.4649        .3        .5 



 Reach                592      Bridge              
 Reach                558.3685        .3        .5 
 Reach                388.8611        .1        .3 
 Reach                283.1181        .1        .3 
 Reach                176.6302        .1        .3 
 Reach                62.28806        .1        .3 
                                                       

Profile Output Table - Standard Table 1
                                                                                                                                   
                                       
  Reach         River Sta     Profile       Plan   Q Total   Min Ch El   W.S. Elev   Crit W.S.   E.G. Elev   E.G. Slope   Vel Chnl 
 Flow Area   Top Width   Froude # Chl  
                                                     (cfs)        (ft)        (ft)        (ft)        (ft)      (ft/ft)     (ft/s) 
   (sq ft)        (ft)                 
                                                                                                                                   
                                       
  Reach         1884.237      4% AEP        prop    539.00      910.26      914.95                  915.18     0.002202       3.83 
    147.08      108.11           0.43  
  Reach         1884.237      4% AEP        ex      539.00      910.26      914.95                  915.18     0.002202       3.83 
    147.08      108.11           0.43  
  Reach         1884.237      1% AEP        prop    787.00      910.26      915.63                  915.87     0.001895       4.12 
    259.83      234.72           0.41  
  Reach         1884.237      1% AEP        ex      787.00      910.26      915.63                  915.87     0.001895       4.12 
    259.83      234.72           0.41  
                                                                                                                                   
                                       
  Reach         1779.593      4% AEP        prop    539.00      909.61      913.45      913.45      914.62     0.013072       8.68 
     62.13       26.71           1.00  
  Reach         1779.593      4% AEP        ex      539.00      909.61      913.45      913.45      914.62     0.013072       8.68 
     62.13       26.71           1.00  
  Reach         1779.593      1% AEP        prop    787.00      909.61      914.79      914.79      915.51     0.005513       7.12 
    166.08      178.75           0.69  
  Reach         1779.593      1% AEP        ex      787.00      909.61      914.79      914.79      915.51     0.005513       7.12 
    166.08      178.75           0.69  
                                                                                                                                   
                                       
  Reach         1600.512      4% AEP        prop    539.00      907.58      912.60                  912.79     0.001817       3.66 
    173.46      109.35           0.39  
  Reach         1600.512      4% AEP        ex      539.00      907.58      912.60                  912.79     0.001817       3.66 
    173.46      109.35           0.39  
  Reach         1600.512      1% AEP        prop    787.00      907.58      913.12                  913.38     0.001987       4.31 
    238.36      144.77           0.42  
  Reach         1600.512      1% AEP        ex      787.00      907.58      913.12                  913.38     0.001987       4.31 
    238.36      144.77           0.42  
                                                                                                                                   
                                       



  Reach         1461.160      4% AEP        prop    539.00      906.95      911.59      911.59      912.30     0.010237       7.65 
    106.98       79.10           0.88  
  Reach         1461.160      4% AEP        ex      539.00      906.95      911.59      911.59      912.30     0.010237       7.65 
    106.98       79.10           0.88  
  Reach         1461.160      1% AEP        prop    787.00      906.95      912.03      912.03      912.87     0.010595       8.56 
    143.59       85.32           0.91  
  Reach         1461.160      1% AEP        ex      787.00      906.95      912.03      912.03      912.87     0.010595       8.56 
    143.59       85.32           0.91  
                                                                                                                                   
                                       
  Reach         1258.927      4% AEP        prop    539.00      904.54      908.34                  909.02     0.007869       6.61 
     81.90       38.64           0.79  
  Reach         1258.927      4% AEP        ex      539.00      904.54      908.33                  909.02     0.007901       6.62 
     81.79       38.63           0.79  
  Reach         1258.927      1% AEP        prop    787.00      904.54      909.00                  909.84     0.007181       7.38 
    108.61       42.80           0.78  
  Reach         1258.927      1% AEP        ex      787.00      904.54      909.00                  909.84     0.007181       7.38 
    108.61       42.80           0.78  
                                                                                                                                   
                                       
  Reach         1182.848      4% AEP        prop    539.00      904.36      907.62                  908.37     0.009129       6.93 
     77.81       36.94           0.84  
  Reach         1182.848      4% AEP        ex      539.00      904.36      907.63                  908.37     0.008984       6.89 
     78.24       37.01           0.84  
  Reach         1182.848      1% AEP        prop    787.00      904.36      908.02      907.96      909.13     0.011579       8.44 
     93.21       39.23           0.97  
  Reach         1182.848      1% AEP        ex      787.00      904.36      908.02      907.96      909.13     0.011579       8.44 
     93.21       39.23           0.97  
                                                                                                                                   
                                       
  Reach         1092.190      4% AEP        prop    539.00      902.72      906.68      906.68      907.42     0.012074       7.01 
     84.29       62.83           0.94  
  Reach         1092.190      4% AEP        ex      539.00      902.72      906.67      906.67      907.42     0.012378       7.07 
     83.51       62.75           0.95  
  Reach         1092.190      1% AEP        prop    787.00      902.72      907.13      907.13      908.04     0.011464       7.85 
    113.44       65.62           0.95  
  Reach         1092.190      1% AEP        ex      787.00      902.72      907.13      907.13      908.04     0.011464       7.85 
    113.44       65.62           0.95  
                                                                                                                                   
                                       
  Reach         895.4649      4% AEP        prop    539.00      901.19      905.19      903.69      905.68     0.002448       5.60 
     96.23       46.75           0.49  
  Reach         895.4649      1% AEP        prop    787.00      901.19      906.38      904.40      906.99     0.002197       6.31 
    124.74       50.17           0.49  
                                                                                                                                   
                                       
  Reach         873.8912      4% AEP        ex      539.00      901.28      904.02      903.89      904.79     0.010849       7.01 



     76.90       40.85           0.90  
  Reach         873.8912      1% AEP        ex      787.00      901.28      904.91                  905.65     0.006805       6.90 
    114.11       43.16           0.75  
                                                                                                                                   
                                       
  Reach         762.3889      4% AEP        ex      539.00      898.82      903.66                  904.05     0.003388       5.30 
    133.85      116.86           0.54  
  Reach         762.3889      1% AEP        ex      787.00      898.82      904.89                  905.17     0.001685       4.72 
    241.35      134.59           0.41  
                                                                                                                                   
                                       
  Reach         626.3436      4% AEP        ex      539.00      897.94      902.96      901.57      903.52     0.004274       5.99 
     89.93       45.86           0.53  
  Reach         626.3436      1% AEP        ex      787.00      897.94      904.06      902.32      904.79     0.004051       6.86 
    114.69       52.01           0.54  
                                                                                                                                   
                                       
  Reach         592                                 Bridge                                                                         
                                       
                                                                                                                                   
                                       
  Reach         558.3685      4% AEP        prop    539.00      897.48      901.70                  902.18     0.003758       5.58 
     96.54       33.84           0.49  
  Reach         558.3685      4% AEP        ex      539.00      897.48      901.72                  902.28     0.004635       6.02 
     89.47       33.90           0.55  
  Reach         558.3685      1% AEP        prop    787.00      897.48      902.48                  903.21     0.004452       6.83 
    115.16       34.42           0.55  
  Reach         558.3685      1% AEP        ex      787.00      897.48      902.47                  903.31     0.005404       7.34 
    107.22       34.42           0.61  
                                                                                                                                   
                                       
  Reach         388.8611      4% AEP        prop    539.00      896.55      900.28      899.99      901.13     0.009153       7.38 
     73.01       31.19           0.85  
  Reach         388.8611      4% AEP        ex      539.00      896.55      900.28      899.99      901.13     0.009153       7.38 
     73.01       31.19           0.85  
  Reach         388.8611      1% AEP        prop    787.00      896.55      900.88      900.67      902.00     0.010015       8.50 
     92.54       34.03           0.91  
  Reach         388.8611      1% AEP        ex      787.00      896.55      900.88      900.67      902.00     0.010015       8.50 
     92.54       34.03           0.91  
                                                                                                                                   
                                       
  Reach         283.1181      4% AEP        prop    539.00      895.00      898.88      898.88      899.95     0.013275       8.27 
     65.15       31.32           1.01  
  Reach         283.1181      4% AEP        ex      539.00      895.00      898.88      898.88      899.95     0.013275       8.27 
     65.15       31.32           1.01  
  Reach         283.1181      1% AEP        prop    787.00      895.00      899.56      899.56      900.81     0.012377       8.98 
     87.64       35.15           1.00  



  Reach         283.1181      1% AEP        ex      787.00      895.00      899.56      899.56      900.81     0.012377       8.98 
     87.64       35.15           1.00  
                                                                                                                                   
                                       
  Reach         176.6302      4% AEP        prop    539.00      892.29      896.80      896.32      897.55     0.007435       6.99 
     77.16       30.58           0.78  
  Reach         176.6302      4% AEP        ex      539.00      892.29      896.80      896.32      897.55     0.007435       6.99 
     77.16       30.58           0.78  
  Reach         176.6302      1% AEP        prop    787.00      892.29      897.44      897.03      898.44     0.008048       8.04 
     97.98       34.41           0.83  
  Reach         176.6302      1% AEP        ex      787.00      892.29      897.44      897.03      898.44     0.008048       8.04 
     97.98       34.41           0.83  
                                                                                                                                   
                                       
  Reach         62.28806      4% AEP        prop    539.00      891.81      895.81      895.55      896.63     0.008806       7.26 
     75.82       36.34           0.84  
  Reach         62.28806      4% AEP        ex      539.00      891.81      895.81      895.55      896.63     0.008806       7.26 
     75.82       36.34           0.84  
  Reach         62.28806      1% AEP        prop    787.00      891.81      896.40      896.19      897.47     0.008813       8.36 
     98.56       40.67           0.87  
  Reach         62.28806      1% AEP        ex      787.00      891.81      896.40      896.19      897.47     0.008813       8.36 
     98.56       40.67           0.87  
                                                                                                                                   
                                       



 

 

 

APPENDIX G – HEC-RAS Output for Proposed Bridge 

 

 
 

 

 

 

 



                        HEC-RAS HEC-RAS 6.3.1 September 2022
                          U.S. Army Corps of Engineers  
                         Hydrologic Engineering Center  
                               609 Second Street        
                               Davis, California        

            X     X  XXXXXX    XXXX        XXXX       XX      XXXX
            X     X  X        X    X       X   X     X  X    X
            X     X  X        X            X   X    X    X   X
            XXXXXXX  XXXX     X       XXX  XXXX     XXXXXX    XXXX
            X     X  X        X            X  X     X    X        X
            X     X  X        X    X       X   X    X    X        X
            X     X  XXXXXX    XXXX        X    X   X    X   XXXXX

                                                                                

PROJECT DATA
Project Title: Trib Blacklick
Project File : TribBlacklick.prj
Run Date and Time: 6/14/2023 10:18:34 AM

Project in English units

                                                                                

PLAN DATA

Plan Title: Existing Plan
Plan File : z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.p01

           Geometry Title: Exist Geometry
           Geometry File : z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.g01

           Flow Title    : TribBlacklick
           Flow File     : z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.f01

Plan Summary Information:
Number of:  Cross Sections =   15    Multiple Openings  =    0
            Culverts       =    0    Inline Structures  =    0
            Bridges        =    1    Lateral Structures =    0



Computational Information
    Water surface calculation tolerance  =  0.01 
    Critical depth calculation tolerance =  0.01 
    Maximum number of iterations         =  20 
    Maximum difference tolerance         =  0.3 
    Flow tolerance factor                =  0.001 

Computation Options
    Critical depth computed only where necessary
    Conveyance Calculation Method: At breaks in n values only
    Friction Slope Method:         Average Conveyance
    Computational Flow Regime:     Subcritical Flow

                                                                                

FLOW DATA

Flow Title: TribBlacklick
Flow File : z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.f01

Flow Data (cfs)
                                                                                                                                           
 
  River           Reach           RS                50% AEP         20% AEP         10% AEP          4% AEP          2% AEP          1% AEP
 
  Stream          Reach           1884.237              169             295             395             539             659             787
 
                                                                                                                                           
 

Boundary Conditions
                                                                                                        
  River           Reach           Profile                       Upstream                 Downstream     
                                                                                                        
  Stream          Reach           50% AEP                   Normal S = 0.0088        Normal S = 0.0088  
  Stream          Reach           20% AEP                   Normal S = 0.0088        Normal S = 0.0088  
  Stream          Reach           10% AEP                   Normal S = 0.0088        Normal S = 0.0088  
  Stream          Reach           4% AEP                    Normal S = 0.0088        Normal S = 0.0088  
  Stream          Reach           2% AEP                    Normal S = 0.0088        Normal S = 0.0088  
                                                                                                        

                                                                                



GEOMETRY DATA

Geometry Title: Exist Geometry
Geometry File : z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.g01

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1884.237

INPUT
Description: 
Station Elevation Data    num=      46
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  954.51    6.41  954.48   17.41  954.73   18.99  954.45    27.9  952.39
   36.66  945.28   52.98  937.21   76.89  926.06    99.4  915.71  102.77  914.92
  117.69   914.8  136.02  914.71  142.43  914.82  183.72  915.41   193.3  915.34
  227.53  915.53  231.92  915.56  234.91  915.58  236.64  915.61  238.43  913.74
  240.12  912.72  246.48  911.81  247.32  911.71  249.73  911.42  262.99  910.26
  268.87  912.33  274.02  913.52  274.06  913.53  278.11  913.51  280.36   913.5
  283.43  913.49  288.14  913.89  288.86  914.04  291.79  914.65  293.23  914.88
  301.84  915.07   309.5  915.16  328.02  915.36  336.06  915.69  347.49   917.8
   358.9  919.32  367.24  920.36  371.88  920.96  390.48  923.58  390.55  923.58
  402.92     926

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  236.64    .033  293.23     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        236.64  293.23           87.263  104.64  99.362             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1779.593

INPUT
Description: 
Station Elevation Data    num=      57
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  953.76   12.71  953.07    15.1  952.62   28.18   947.8   46.85  937.41



   56.01  933.08   76.47   919.3   82.95  917.36   94.52  914.82  109.53  914.84
  124.72  914.62  130.42  914.46  167.75  914.29  176.28  913.96   180.3  914.21
  206.69  914.43   213.1  914.45  228.82   914.6  246.52  914.15  261.09  913.77
  261.34  913.77  261.55  913.65  263.01  912.64  264.49  911.62  273.26  910.72
  279.37  909.95  281.59  909.61  285.86  912.21  295.21  916.53  296.28  917.02
  297.43   917.7  298.19  918.14  298.72  918.13   302.9   918.3  305.46  918.39
   306.4  918.43  308.56  919.07  321.57  922.79  326.12  924.08  326.71  924.09
  333.97  924.23  334.08  924.22  334.18  924.21  334.84  924.16  335.45  924.13
  335.98  924.09  336.76  924.06  337.45  924.02  338.37     924  339.17  923.97
  340.22  923.97  341.57  924.02  342.67     924  344.16  924.07  345.61  924.14
  347.09  924.15  375.25  924.51

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  261.09    .033  295.21     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        261.09  295.21           46.246  179.08  62.301             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1600.512

INPUT
Description: 
Station Elevation Data    num=      74
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  955.31    4.83  955.12    10.3  954.82   10.49  954.79   12.44  954.27
   27.28  950.49   32.66  948.56   50.57  939.06    76.9  920.79   76.97  920.73
   77.04  920.69   77.23  920.58   77.33  920.55   92.86  915.08    97.3  914.54
   98.04  914.32  100.41  913.13   103.5  912.95  125.46  912.09   135.3  912.54
  143.89  913.16  147.52  913.04  149.13   912.9  153.15   912.3  157.42  911.67
  159.22  911.63  162.96  911.35  166.09  911.12  166.58  910.96  171.56  911.22
  172.86   911.3  178.65  911.65  181.26  910.34  183.78  909.49   187.7  907.58
  195.36  908.98  198.32  909.31  200.52  909.52  203.12  909.67  214.83  910.38
  222.44  910.84   223.1  910.89  224.64  911.17   229.5  912.52  236.98   912.6
  240.38  912.97  252.23  913.23  256.85  913.24  284.12  913.52  292.99  913.53
  300.66  913.33  304.23  913.24  330.58  913.88  330.81  913.94  332.76  914.23
  333.95  914.46   337.1     915  341.58  915.77  363.46  920.07  366.71  920.38
  376.25  921.08   383.7   920.8  389.19   920.8  390.64  920.84  413.78  920.82
  417.16  920.44  420.58  920.54  433.23  922.75  437.09  923.28  442.48     924
  447.71  924.96  458.58  925.64  468.93  926.02  474.21     926



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  178.65    .033   229.5     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        178.65   229.5          107.579  139.35  11.829             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1461.160

INPUT
Description: 
Station Elevation Data    num=      53
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  953.81    3.57  953.64   11.36  953.09   14.36  952.71   48.21  927.92
   53.89  923.77    63.8   917.2   79.26  906.95   89.12   909.8   92.93  910.98
   94.97  910.96  104.28   910.9  105.14  910.87  120.27  910.31  132.24  910.05
  165.25   912.7  168.09  913.02  173.83  913.14  185.32  913.16  199.92   913.3
  219.67  913.29   224.9  913.15  227.29  913.08  229.73  913.01  232.19  912.95
  245.18  913.13  246.82  913.08  248.56  913.06   250.4  913.09  252.32  913.17
  254.24  913.32  255.82  913.49  257.27  913.68  258.54  913.87  270.59  916.21
  272.67  916.56   275.6  917.07   289.3  919.77  296.03  920.42   299.8  920.55
  305.56   920.9  317.24  920.91  326.67  921.16  338.59  921.17   347.9  920.14
  356.73  920.37  357.38   920.4  357.67  920.47  358.83  920.61     383  924.95
  394.25  925.64  409.27  926.83  411.95  926.95

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06    63.8    .033   94.97     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          63.8   94.97           92.336  202.23  11.941             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1258.927

INPUT



Description: 
Station Elevation Data    num=      64
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  951.43    6.46  950.96    9.86   950.6   19.08  949.85   35.36  943.09
   38.43  941.82   47.71  936.33   58.08  930.28   59.67  929.41   62.77  927.72
   78.09  919.53   84.28  916.93   93.45  913.65   95.23  913.44   96.27  913.36
  102.11  915.37  102.86  915.62  111.76  912.69  113.67  911.86  113.88  911.91
  118.56  911.86  140.14  911.87  142.65  911.86   155.9   911.5  159.62  910.77
  163.94  909.84  171.83  909.49  185.25  909.12  188.34  908.93  188.82  908.78
  191.94   907.8  196.59  906.47  204.94   906.3  208.68  906.22  208.69  906.22
  210.23  906.06  220.83  904.86  222.08  904.54  223.81  905.38  236.17   912.6
  237.18  912.66   240.2  912.84  254.22  913.03   268.3  913.23  268.94  913.27
  276.16  914.75  297.12  918.82  297.43  918.87  297.87  918.95  300.06  919.38
  301.22  919.49  313.34  919.95  330.21  921.02  330.82  921.02  347.58  921.46
  349.42  921.46  352.67   921.1  362.31  919.95  369.02  920.19  375.42  921.76
  396.95  924.31   400.4  924.94  402.38  925.07  420.78  926.55

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  191.94    .033  236.17     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        191.94  236.17           24.845   76.08   70.24             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1182.848

INPUT
Description: 
Station Elevation Data    num=      57
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     951    8.98  950.41   15.92  949.84   24.27  949.24   46.86   938.8
   50.02  937.49   51.87   936.4   61.11  931.15   73.73  923.85   83.68  918.39
   96.32  912.61   97.83  912.54   98.27  912.52   98.84  912.49   99.51  912.44
  100.25  912.37  101.02  912.29  101.77   912.2  102.44  912.11  112.95  911.91
  114.01  911.79  115.03  911.68  115.96  911.57  133.21  911.73  140.29   911.7
  149.68  911.36  165.78  910.93  169.21  910.45  174.14  909.47  188.43   909.2
   203.9  908.82  206.99  907.98   211.6  906.73  212.03  906.68  214.83  906.65
  214.84  906.65  214.85  906.64  218.19  905.47  222.65  905.08   223.3  905.03
  238.83  904.36  246.38  908.19  252.44   911.3  253.18  911.32  263.22  911.58
  270.91  911.77  272.78  911.84  282.34   913.4  309.28  919.56  314.28  919.84



  314.38  919.85  314.48  919.83  316.88   919.5   327.6  918.06   350.7  922.45
  356.72  923.68  372.54  924.73

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06   203.9    .033  246.38     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         203.9  246.38           54.037  90.657  97.318             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1092.190

INPUT
Description: 
Station Elevation Data    num=      66
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  949.51   11.05   948.8   22.84  947.98   28.64  946.25   40.02  942.95
   49.69  937.97    51.8  936.92    53.8  935.87   57.25  933.56    75.1  924.63
   98.61  911.15  112.56  911.04  120.78   910.8  124.41  911.09  134.91  911.28
  140.61  910.99  146.23  910.74  154.12  909.75  156.92  909.38  168.82  908.93
  170.03   908.9  170.59  908.87  182.01  908.55  187.74  908.52  192.38  906.93
   195.1  906.24  213.03  906.07  224.64  905.96  227.72  905.82   228.3  905.72
  240.95  903.51  245.07  902.72  245.65  902.81  245.78  902.85     246  902.91
  246.43  903.06     248  903.63  258.68  907.61  262.55  909.05  268.81  908.95
  274.59  908.85  277.34  908.75  277.84  908.77  279.85  908.64  281.67  908.51
  287.15  908.86  288.52  909.19  291.79  909.02  298.71  908.93  302.57   908.4
  307.08  907.64  310.52  908.31  314.31  908.99  321.29  908.94  323.42  908.95
  326.02  909.02  328.86  909.15  340.44  909.35  347.49  909.77  350.35  909.99
  353.42  910.28  356.33  910.61  365.51  914.43  388.89  923.25     406  923.94
  412.35  924.18

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  213.03    .033  258.68     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        213.03  258.68          168.653   218.3  59.293             .1       .3

CROSS SECTION          



RIVER: Stream          
REACH: Reach              RS: 873.8912

INPUT
Description: 
Station Elevation Data    num=      53
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  947.75   11.69  946.94   16.34  946.55   40.21  944.49   52.11  942.38
    58.6  940.75   74.35  935.46   80.37  932.87  110.86  915.36  114.13  914.16
  131.74   908.3   133.8  908.62  137.24  909.15  140.66  909.84  145.23  909.74
  151.89  909.58   155.6  909.24  157.51  905.28   159.3  902.36  160.31  902.27
   161.4  902.17  177.06  901.28  178.94  901.57  188.29  902.34  190.45  902.54
     197  903.16  197.95  903.43   200.5  904.71  201.74  905.33  202.99  906.04
  211.04  906.16  212.15  906.18  227.44  906.39  258.28   907.2  261.08  907.17
  264.44  906.73  271.49  906.03  277.25  906.52  280.22  906.85  281.32  906.87
  282.53  906.88  301.15  907.11  312.09  906.95     324  906.43  342.97  906.46
  345.71  906.42  350.63  907.56  353.67  909.01   362.8  913.18  377.32  919.08
  385.89  922.29  408.72   923.6  410.78  923.68

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06   155.6    .033  202.99     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         155.6  202.99          117.307   111.5 132.136             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 762.3889

INPUT
Description: 
Station Elevation Data    num=      87
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     944    1.77  943.67     2.1  943.62    5.79  943.28    8.99   943.2
   12.08  943.43   12.26  942.86   14.76  942.99    17.5  942.16   29.67   942.4
   33.95   941.3   36.07  941.38   38.49   941.3   40.57  941.25   44.87  938.77
   64.37  929.42   68.98  928.32   78.36  926.43   90.04  922.19   99.58   918.5
  107.89   915.2  121.71  909.45  133.15  904.31  136.08  902.93  142.78  902.76
  153.29  902.35  166.69   903.4  169.31  903.43  169.86  903.44  172.57  903.46
  175.93  902.91  178.47  902.33  180.19  902.47  184.46  902.57  185.29  902.39



  201.88  898.82  202.91  898.84  203.55     899  216.17  903.05  222.03  904.93
  226.46  905.41  227.42  905.51  245.48  907.41  246.79  907.45  247.96  907.53
  248.11  907.53   249.8  906.93  251.22  906.48  253.86  905.18   254.8  904.84
  255.43  904.64   255.9   904.5   256.3   904.4  257.43  903.56  259.91  903.44
  262.59  903.33  264.54  903.26  266.23  903.22  267.87  903.19  286.65  903.59
  286.73  903.59  286.93   903.6  287.98  903.66  289.11   903.7   290.2  903.72
  290.81  903.72  291.49  903.71  292.67  903.67  293.36  903.63  293.76   903.6
  295.22  903.49  297.84  904.42  298.39  904.61  299.27  904.93  303.74   906.7
  306.15  907.62  310.97  909.53  311.93  909.93  313.49  910.54  316.98  910.62
  320.57   910.7  323.16  910.76  325.11  910.82  348.01  912.07  374.58  913.73
   403.6  918.88  415.27  920.78

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  185.29    .033  216.17     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        185.29  216.17          119.463  136.05  84.365             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
  246.79  415.27  907.53       T

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 626.3436

INPUT
Description: 
Station Elevation Data    num=      52
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  940.55    4.65  940.42     7.5  940.38   24.08  937.41   43.46  933.39
   51.46  931.56   57.34  930.06   73.94  927.48   81.42  926.15   93.87  923.44
  104.01  920.99   115.6  915.35   116.6  914.64  120.51  914.12  121.28  913.87
  121.88  913.66   139.3  907.56  141.55  906.77  152.05  901.66  154.34  900.93
  155.41  900.58  155.84  900.46  159.41  897.94  164.53  898.85  169.53  899.77
  175.01  898.99  176.44   899.3  179.91  898.66   180.7  898.54  181.26  898.53
  185.96  899.31     188  899.65  189.56  899.71   194.7  900.39  195.12   901.7
  195.49     906  197.31  905.67  197.98  905.53  200.22  904.72   200.3  904.69
  202.35  904.54  205.15  903.57  215.65  905.73  222.69  907.18  231.01  907.22
  241.15  907.44  249.86   908.1  255.83  908.52  263.92  908.44   280.2  908.96
  292.49  907.69  293.62  907.68



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  152.05     .04  195.12     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        152.05  195.12          101.327   67.98  66.819             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 158.097  914.56       T
 180.679  293.62  914.56       T

BRIDGE                 

RIVER: Stream          
REACH: Reach              RS: 592     

INPUT
Description: 
Distance from Upstream XS =     4.3
Deck/Roadway Width        =      60
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       6
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   24.08   940.5     892 159.353  914.56     892 159.353  914.56  907.28
 179.421  914.56  907.28 179.421  914.56     892   280.2     908     892

Upstream Bridge Cross Section Data
Station Elevation Data    num=      52
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  940.55    4.65  940.42     7.5  940.38   24.08  937.41   43.46  933.39
   51.46  931.56   57.34  930.06   73.94  927.48   81.42  926.15   93.87  923.44
  104.01  920.99   115.6  915.35   116.6  914.64  120.51  914.12  121.28  913.87
  121.88  913.66   139.3  907.56  141.55  906.77  152.05  901.66  154.34  900.93
  155.41  900.58  155.84  900.46  159.41  897.94  164.53  898.85  169.53  899.77
  175.01  898.99  176.44   899.3  179.91  898.66   180.7  898.54  181.26  898.53
  185.96  899.31     188  899.65  189.56  899.71   194.7  900.39  195.12   901.7
  195.49     906  197.31  905.67  197.98  905.53  200.22  904.72   200.3  904.69
  202.35  904.54  205.15  903.57  215.65  905.73  222.69  907.18  231.01  907.22
  241.15  907.44  249.86   908.1  255.83  908.52  263.92  908.44   280.2  908.96
  292.49  907.69  293.62  907.68

Manning's n Values        num=       3



     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  152.05     .04  195.12     .03

Bank Sta: Left   Right    Coeff Contr.   Expan.
        152.05  195.12             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 158.097  914.56       T
 180.679  293.62  914.56       T

Downstream  Deck/Roadway Coordinates
    num=       6
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   13.71   928.4     892 178.068  914.56     892 178.068  914.56   906.6
 198.077  914.56   906.6 198.077  914.56     892  300.26     911     892

Downstream Bridge Cross Section Data
Station Elevation Data    num=      85
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  929.75    5.71  928.95    8.21  928.62   13.71  927.45   18.82  926.42
   20.01  926.36   30.11  925.65   35.31  925.31   41.01  924.89   44.69  924.55
   53.46  923.74   57.22  923.37   61.83  922.98    68.5  922.49   69.93  922.38
   84.29  920.98   88.13  920.72   92.64  920.42   94.36  920.29   95.16  920.23
  104.94   919.2  108.62  918.91  108.75   918.9  110.66  918.75  114.68  918.44
  126.81  917.29  132.82  916.83   135.8   916.6  141.85  915.74  145.26  915.47
  147.55   914.9  147.67  914.89  148.52  914.83  148.59  914.82  151.37  914.95
  152.21  914.89  152.77  914.84  152.92  914.84  157.34  914.54  158.56  914.45
  162.45   914.3  162.97  914.61   164.9  915.13  166.86  915.11  167.85  915.11
  167.94  907.54  168.33   901.9  171.21  900.81  172.93  900.11  174.53  899.46
     176  898.91  180.21  897.48  187.35  897.85  192.43  897.98  196.22   897.6
  197.82  898.27  198.86  898.95  199.12  899.03     201  899.47   202.7  900.17
  202.74  911.12   202.9  911.27  203.18   911.2  203.94     911  204.22  910.92
  204.63  909.92  204.81  909.83  213.42  909.08  213.52  909.07  215.91     909
  216.43  908.98  220.86  908.84  248.63  907.34  250.11   907.3  250.47  907.33
  251.24  907.48  263.14  908.81  268.26  909.32  282.18  909.51  286.53  909.64
  296.93  910.63  297.98  910.73  298.33  910.78  298.48  910.78  300.26     911

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  168.33     .04   202.7     .03

Bank Sta: Left   Right    Coeff Contr.   Expan.
        168.33   202.7             .3       .5
Ineffective Flow     num=       2



   Sta L   Sta R    Elev  Permanent
       0 176.223  914.56       T
 199.931  300.26  914.56       T

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Energy Only

Additional Bridge Parameters
       Add Friction component to Momentum
       Do not add Weight component to Momentum
       Class B flow critical depth computations use critical depth 
           inside the bridge at the upstream end
       Criteria to check for pressure flow = Upstream energy grade line

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 558.3685

INPUT
Description: 
Station Elevation Data    num=      85
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  929.75    5.71  928.95    8.21  928.62   13.71  927.45   18.82  926.42
   20.01  926.36   30.11  925.65   35.31  925.31   41.01  924.89   44.69  924.55
   53.46  923.74   57.22  923.37   61.83  922.98    68.5  922.49   69.93  922.38
   84.29  920.98   88.13  920.72   92.64  920.42   94.36  920.29   95.16  920.23
  104.94   919.2  108.62  918.91  108.75   918.9  110.66  918.75  114.68  918.44
  126.81  917.29  132.82  916.83   135.8   916.6  141.85  915.74  145.26  915.47



  147.55   914.9  147.67  914.89  148.52  914.83  148.59  914.82  151.37  914.95
  152.21  914.89  152.77  914.84  152.92  914.84  157.34  914.54  158.56  914.45
  162.45   914.3  162.97  914.61   164.9  915.13  166.86  915.11  167.85  915.11
  167.94  907.54  168.33   901.9  171.21  900.81  172.93  900.11  174.53  899.46
     176  898.91  180.21  897.48  187.35  897.85  192.43  897.98  196.22   897.6
  197.82  898.27  198.86  898.95  199.12  899.03     201  899.47   202.7  900.17
  202.74  911.12   202.9  911.27  203.18   911.2  203.94     911  204.22  910.92
  204.63  909.92  204.81  909.83  213.42  909.08  213.52  909.07  215.91     909
  216.43  908.98  220.86  908.84  248.63  907.34  250.11   907.3  250.47  907.33
  251.24  907.48  263.14  908.81  268.26  909.32  282.18  909.51  286.53  909.64
  296.93  910.63  297.98  910.73  298.33  910.78  298.48  910.78  300.26     911

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  168.33     .04   202.7     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        168.33   202.7          120.462  169.51  196.87             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 176.223  914.56       T
 199.931  300.26  914.56       T

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 388.8611

INPUT
Description: 
Station Elevation Data    num=      35
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   943.8    4.02  943.62     5.7     943   30.84  927.41   38.05  922.87
   52.32  920.72   74.08  919.14   76.64  919.08   82.24  918.89   88.44  916.64
  110.11  908.75  110.65  908.56  115.45  906.81  117.27   906.3  124.08  900.14
   126.1  898.63  127.03  897.94  127.96  897.85  141.55  896.55  157.01   900.8
   164.7  902.92  167.31  903.76  168.38  904.11  171.28  904.64  172.13  904.75
  172.65  905.02  173.65  905.33  175.31  905.54  175.94  905.69  176.75  905.68
   180.6  905.74  183.33  906.02  185.06  905.87  188.36  905.68  203.19  906.27

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  117.27    .033  168.38     .06



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        117.27  168.38          125.202  105.74  77.406             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 283.1181

INPUT
Description: 
Station Elevation Data    num=      46
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  925.17   10.77  920.52   31.24  917.18   33.66  916.97   49.82  914.67
   50.23  914.58   56.65  912.39   60.44  913.12   61.23  913.27   68.73  913.95
   73.06   913.9   75.63  913.89   78.56  914.02   79.91  914.08   81.13  914.14
   81.76  913.55   93.64   900.8   95.26  899.06   97.43  897.93  108.72     895
  109.66  895.02   123.8  898.19  134.02  900.47   134.3  900.54   137.8  901.24
  140.43  901.63  142.02   901.8   147.3   902.5   149.9  903.01  150.58  903.09
  151.16  903.18  152.01  903.22  152.32  903.36  153.29  903.61   153.7  903.63
  154.16  903.81  155.51  903.85  155.53  903.85  156.98  903.84  157.41  903.82
  158.42  903.71  158.75  903.38  160.28  903.17  161.03  903.24  184.01  903.91
  184.85  903.74

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06   93.64    .033  134.02     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         93.64  134.02           96.688  106.49 101.506             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 176.6302

INPUT
Description: 
Station Elevation Data    num=      60
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  922.99     .21  922.97      45  917.07   68.19  913.98   81.65  912.14
   96.19   911.1   98.98  911.01   105.2  910.82  106.83  910.83  108.26  910.84



  109.53  910.84   110.7  910.85  112.82  910.85  113.82  910.86   114.7  910.86
  125.03  905.43  125.23  905.32  128.08  903.85  131.61  902.02  132.72  901.71
   146.3  897.65  147.36  897.62  151.72   897.5  151.99  897.47  152.85   897.3
  161.72  893.75  166.99  892.29  177.54  894.32  177.63  894.35   177.8  894.41
  177.93  894.45  178.27  894.57  178.55  894.67  178.97  894.81  179.07  894.85
  179.51     895  180.47  895.33   180.6  895.38  182.25  895.95  182.28  895.96
  182.35  895.98  183.96  896.54  184.96  896.89  185.79  897.17  186.15   897.3
   187.2  897.66  187.75  897.98  188.49   898.4   188.6  898.47  189.68  898.51
  191.15  898.55  194.59   898.5  197.45  898.68  198.32  898.75  198.85  898.68
  198.92  898.67  203.55  898.32  204.02  898.31  205.07  898.31   205.4   898.3

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  152.85    .033  186.15     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        152.85  186.15           68.689  114.34 141.027             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 62.28806

INPUT
Description: 
Station Elevation Data    num=      52
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  921.53     .09  921.52   34.63   916.7   46.19  915.11    57.1   910.9
   66.87  910.11   68.28  910.13   74.18  907.81   80.39  905.46   81.17  905.24
   92.09  903.24   99.03  901.96  104.87  900.28  106.69  899.71  112.03  897.71
  115.34  897.07  117.23  896.71  124.61  895.28  126.55  895.15  127.87  894.63
  134.17  893.83  143.28  892.68  149.02  891.93  149.79  891.81  150.83  892.42
  150.95  892.48  151.03  892.51  151.07  892.53  151.32  892.65  151.98  892.95
  158.69  896.03  163.65  898.32   163.9  898.49     165   899.2  166.05  899.13
  166.62  899.18  168.04  898.94  168.53  898.86  169.44  898.79  174.88  898.72
  176.05  898.71  177.64  898.72  179.33  898.68  185.77  898.68   186.7  898.67
  188.46  898.67  190.67  898.48     191  898.43  191.67  898.31  193.15  898.06
  196.08  898.08  197.09  898.09

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  126.55    .033  158.69     .06



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        126.55  158.69                0       0       0             .1       .3

                                                                                

SUMMARY OF MANNING'S N VALUES 

River:Stream          
                                                                 
      Reach          River Sta.       n1        n2        n3     
                                                                 
 Reach                1884.237           .06      .033       .06 
 Reach                1779.593           .06      .033       .06 
 Reach                1600.512           .06      .033       .06 
 Reach                1461.160           .06      .033       .06 
 Reach                1258.927           .06      .033       .06 
 Reach                1182.848           .06      .033       .06 
 Reach                1092.190           .06      .033       .06 
 Reach                873.8912           .06      .033       .06 
 Reach                762.3889           .06      .033       .06 
 Reach                626.3436           .03       .04       .03 
 Reach                592          Bridge                      
 Reach                558.3685           .03       .04       .03 
 Reach                388.8611           .06      .033       .06 
 Reach                283.1181           .06      .033       .06 
 Reach                176.6302           .06      .033       .06 
 Reach                62.28806           .06      .033       .06 
                                                                 

                                                                                

SUMMARY OF REACH LENGTHS

River: Stream          
                                                                 
      Reach          River Sta.      Left     Channel    Right   
                                                                 
 Reach                1884.237        87.263    104.64    99.362 
 Reach                1779.593        46.246    179.08    62.301 
 Reach                1600.512       107.579    139.35    11.829 
 Reach                1461.160        92.336    202.23    11.941 
 Reach                1258.927        24.845     76.08     70.24 
 Reach                1182.848        54.037    90.657    97.318 
 Reach                1092.190       168.653     218.3    59.293 



 Reach                873.8912       117.307     111.5   132.136 
 Reach                762.3889       119.463    136.05    84.365 
 Reach                626.3436       101.327     67.98    66.819 
 Reach                592          Bridge                        
 Reach                558.3685       120.462    169.51    196.87 
 Reach                388.8611       125.202    105.74    77.406 
 Reach                283.1181        96.688    106.49   101.506 
 Reach                176.6302        68.689    114.34   141.027 
 Reach                62.28806             0         0         0 
                                                                 

                                                                                

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Stream          

                                                       
      Reach          River Sta.     Contr.    Expan.   
                                                       
 Reach                1884.237        .1        .3 
 Reach                1779.593        .1        .3 
 Reach                1600.512        .1        .3 
 Reach                1461.160        .1        .3 
 Reach                1258.927        .1        .3 
 Reach                1182.848        .1        .3 
 Reach                1092.190        .1        .3 
 Reach                873.8912        .1        .3 
 Reach                762.3889        .1        .3 
 Reach                626.3436        .3        .5 
 Reach                592      Bridge              
 Reach                558.3685        .3        .5 
 Reach                388.8611        .1        .3 
 Reach                283.1181        .1        .3 
 Reach                176.6302        .1        .3 
 Reach                62.28806        .1        .3 
                                                       

Profile Output Table - Standard Table 1
                                                                                                                                           
                    
  Reach         River Sta     Profile   Q Total   Min Ch El   W.S. Elev   Crit W.S.   E.G. Elev   E.G. Slope   Vel Chnl   Flow Area   Top 
Width   Froude # Chl  
                                          (cfs)        (ft)        (ft)        (ft)        (ft)      (ft/ft)     (ft/s)     (sq ft)        
(ft)                 



                                                                                                                                           
                    
  Reach         1884.237      4% AEP     539.00      910.26      914.95                  915.18     0.002202       3.83      147.08      
108.11           0.43  
  Reach         1884.237      1% AEP     787.00      910.26      915.63                  915.87     0.001895       4.12      259.83      
234.72           0.41  
                                                                                                                                           
                    
  Reach         1779.593      4% AEP     539.00      909.61      913.45      913.45      914.62     0.013072       8.68       62.13       
26.71           1.00  
  Reach         1779.593      1% AEP     787.00      909.61      914.79      914.79      915.51     0.005513       7.12      166.08      
178.75           0.69  
                                                                                                                                           
                    
  Reach         1600.512      4% AEP     539.00      907.58      912.60                  912.79     0.001817       3.66      173.46      
109.35           0.39  
  Reach         1600.512      1% AEP     787.00      907.58      913.12                  913.38     0.001987       4.31      238.36      
144.77           0.42  
                                                                                                                                           
                    
  Reach         1461.160      4% AEP     539.00      906.95      911.59      911.59      912.30     0.010237       7.65      106.98       
79.10           0.88  
  Reach         1461.160      1% AEP     787.00      906.95      912.03      912.03      912.87     0.010595       8.56      143.59       
85.32           0.91  
                                                                                                                                           
                    
  Reach         1258.927      4% AEP     539.00      904.54      908.33                  909.02     0.007901       6.62       81.79       
38.63           0.79  
  Reach         1258.927      1% AEP     787.00      904.54      909.00                  909.84     0.007181       7.38      108.61       
42.80           0.78  
                                                                                                                                           
                    
  Reach         1182.848      4% AEP     539.00      904.36      907.63                  908.37     0.008984       6.89       78.24       
37.01           0.84  
  Reach         1182.848      1% AEP     787.00      904.36      908.02      907.96      909.13     0.011579       8.44       93.21       
39.23           0.97  
                                                                                                                                           
                    
  Reach         1092.190      4% AEP     539.00      902.72      906.67      906.67      907.42     0.012378       7.07       83.51       
62.75           0.95  
  Reach         1092.190      1% AEP     787.00      902.72      907.13      907.13      908.04     0.011464       7.85      113.44       
65.62           0.95  
                                                                                                                                           
                    



  Reach         873.8912      4% AEP     539.00      901.28      904.02      903.89      904.79     0.010849       7.01       76.90       
40.85           0.90  
  Reach         873.8912      1% AEP     787.00      901.28      904.91                  905.65     0.006805       6.90      114.11       
43.16           0.75  
                                                                                                                                           
                    
  Reach         762.3889      4% AEP     539.00      898.82      903.66                  904.05     0.003388       5.30      133.85      
116.86           0.54  
  Reach         762.3889      1% AEP     787.00      898.82      904.89                  905.17     0.001685       4.72      241.35      
134.59           0.41  
                                                                                                                                           
                    
  Reach         626.3436      4% AEP     539.00      897.94      902.96      901.57      903.52     0.004274       5.99       89.93       
45.86           0.53  
  Reach         626.3436      1% AEP     787.00      897.94      904.06      902.32      904.79     0.004051       6.86      114.69       
52.01           0.54  
                                                                                                                                           
                    
  Reach         592                      Bridge                                                                                            
                    
                                                                                                                                           
                    
  Reach         558.3685      4% AEP     539.00      897.48      901.72                  902.28     0.004635       6.02       89.47       
33.90           0.55  
  Reach         558.3685      1% AEP     787.00      897.48      902.47                  903.31     0.005404       7.34      107.22       
34.42           0.61  
                                                                                                                                           
                    
  Reach         388.8611      4% AEP     539.00      896.55      900.28      899.99      901.13     0.009153       7.38       73.01       
31.19           0.85  
  Reach         388.8611      1% AEP     787.00      896.55      900.88      900.67      902.00     0.010015       8.50       92.54       
34.03           0.91  
                                                                                                                                           
                    
  Reach         283.1181      4% AEP     539.00      895.00      898.88      898.88      899.95     0.013275       8.27       65.15       
31.32           1.01  
  Reach         283.1181      1% AEP     787.00      895.00      899.56      899.56      900.81     0.012377       8.98       87.64       
35.15           1.00  
                                                                                                                                           
                    
  Reach         176.6302      4% AEP     539.00      892.29      896.80      896.32      897.55     0.007435       6.99       77.16       
30.58           0.78  
  Reach         176.6302      1% AEP     787.00      892.29      897.44      897.03      898.44     0.008048       8.04       97.98       
34.41           0.83  



                                                                                                                                           
                    
  Reach         62.28806      4% AEP     539.00      891.81      895.81      895.55      896.63     0.008806       7.26       75.82       
36.34           0.84  
  Reach         62.28806      1% AEP     787.00      891.81      896.40      896.19      897.47     0.008813       8.36       98.56       
40.67           0.87  
                                                                                                                                           
                    



 

 
 

 
 
 
 
 
 

 

Hydrology and Hydraulics Report 
 
 

 

 
 

FAI/LIC-70-0.00/0.00 
PID 96808 

Rehabilitation/Replacement of FAI-TR219-00.044 Bridge 
June 2023 

 
 
 



 

 
 

 

Contents 
Executive Summary ....................................................................................................................................... 3 

Location Map ................................................................................................................................................ 4 

Project Background ....................................................................................................................................... 5 

Hydrologic Analysis ....................................................................................................................................... 5 

Hydraulic Analysis ......................................................................................................................................... 6 

HEC-RAS Results ............................................................................................................................................ 7 

Conclusion and Recommendations ............................................................................................................ 11 

Appendices .................................................................................................................................................. 12 

APPENDIX A – Proposed Site Plans & Photos .............................................................................................  

APPENDIX B – Flood Insurance Rate Map ...................................................................................................  

APPENDIX C – Taylor Road StreamStats .....................................................................................................  

APPENDIX D – Hydraulic Cross Section Locations .......................................................................................  

APPENDIX E – HEC-RAS Output for Existing Model.....................................................................................  

APPENDIX F – HEC-RAS Output for Box Culvert Replacement ....................................................................  

APPENDIX G – HEC-RAS Output for Proposed Bridge .................................................................................  

 

 



 

 
 

Executive Summary 
This study was conducted to determine the potential impacts of rehabilitating or replacing the existing 
box culvert on Taylor Road over Tributary to Blacklick Creek in Fairfield County, OH located within the 
City of Reynoldsburg and Violet Township corporation limits. The existing structure is programmed to be 
replaced as part of the construction of a new interchange of Taylor Road at IR 70. Taylor Road will be 
shifted to the east and will cross over IR 70. This report has been prepared to provide the required 
hydrologic and hydraulic data for review of the data and analysis. 

The intent of this project is to rehabilitate or replace the bridge while causing no adverse effects on 
existing flooding conditions or surrounding properties and to provide a bridge with a low chord that 
clears the water surface profile of the design year (4% AEP) event and confirm the structure will carry 
the 1% AEP discharge without causing property damage. 

Two options were considered. Herein those options are referred to as:  

1. Box Culvert Replacement  
2. Proposed Bridge 

A 1-D analysis approach was implemented using HEC-RAS. The hydraulic analysis for all proposed 
options indicates no significant change to the downstream or upstream section water surface 
elevations. 

Scour and Temporary Access Fill calculations were not performed as a part of this analysis and will be 
performed in subsequent design tasks after a preferred option is selected. 

 

 



 

 
 

Location Map  

  

 

Taylor Road over Tributary 
to Blacklick Creek 

Proposed Taylor Road   

Existing Taylor Road   



 

 
 

Project Background 
This project involves the hydraulic analysis for the replacement of the Taylor Road Culvert over Tributary 
to Blacklick Creek as a part of the proposed project to add an interchange to Taylor Road at IR 70. The 
horizontal alignment of Taylor Road will be moved to the east and the roadway profile grade will be raised 
to pass over IR 70. The existing structure is a 60’ long, 20’ span x 10’ rise precast four-sided box culvert 
carrying a 16’± roadway on 6.0’ minimum embankment. Taylor Road has a tangent alignment, and the 
existing culvert has a 13˚ right forward skew. Two proposed options were analyzed as a part of this study: 

- Option 1: New 300’ Culvert 
- Option 2: Removing the existing culvert and constructing a new 3-span bridge under the proposed 

alignment of Taylor Road 

The proposed bridge site plan and photos of existing site conditions are located in Appendix A. 
 
The Project is located within the Federal Emergency Management Agency (FEMA) Flood Insurance Study 
(FIS) Zone X, Area of Minimal Flood Hazard as shown on Flood Insurance Rate Map 3949C0359K, included 
in Appendix B.  

Hydrologic Analysis 
Per LDv2 Section 1004.2, the 4% Annual Exceedance Probability (AEP) storm event was used as the 
design storm based on the 2050 design year ADT of 36,680 vehicles per day. The analysis was also 
performed using the 1% AEP storm event. There are no buildings located within the 1% AEP storm 
floodplain. The design storm for scour will be the 4% AEP storm and the check storm for scour is the 2% 
AEP storm. Scour calculations will be performed in subsequent design tasks after the preferred option 
has been selected and geotechnical borings have been performed. The drainage area of the Tributary to 
Blacklick Creek at the bridge is approximately 1.88 square miles. Flows for Tributary to Blacklick Creek 
were taken from a hydrologic analysis completed using StreamStats, a service provided by USGS. The 
peak discharges for Tributary to Blacklick Creek can be found in Table 1. The full StreamStats report can 
be found in Appendix C. 

Table 1 – Tributary to Blacklick Creek Peak Discharge Rates 
Storm Peak Discharge (cfs) 
4% AEP 539 
2% AEP 659 
1% AEP 787 

 
The Manning’s roughness coefficients were set based on the aerial photography, site photographs, and 
the information from the HEC-RAS Hydraulic Reference tables defining roughness coefficients. Table 2 
shows the Manning’s roughness coefficients selected for this study along with channel and overbank 
descriptions per Table 3-1 of the HEC-RAS Hydraulic Reference Manual. 

 

 

 



 

 
 

Table 2 – Manning’s roughness coefficients 
Location Manning’s Roughness Coefficient Land Cover 

Main Channel 
0.033 

Clean, straight, full, no rifts or deep pools, 
minimal sandbars and grass 

0.040 
Clean, straight, full, no rifts or deep pools, 
moderate sandbars and grass 

Overbanks 

0.03 Cleared land with tree stumps, no sprouts 
0.033 Dry rubble or riprap 
0.04 Cleared land with tree stumps, no sprouts 

0.05 
Cleared land with stumps, minimum heavy 
sprouts 

0.06 
Cleared land with stumps, moderate heavy 
sprouts 

 

Hydraulic Analysis 
Hydraulic analysis was performed using HEC-RAS Version 6.3.1. The existing model was created using 
survey data supplemented by ground elevations from LIDAR, obtained from The Ohio Geographically 
Referenced Information Program (OGRIP) to further define the overbanks. The analysis included 1200’ 
upstream and 500’ downstream from existing the culvert with cross sections cut approximately every 
100’. The extra distance upstream was to accommodate comparative cross sections between this model 
and the proposed options. A total of 15 cross sections were used for the existing model. The flow line 
and bank stations were set based on survey data and aerial photography.  An aerial plan showing the 
cross-section locations can be found in Appendix D.  
 
The existing box culvert geometry was added into the model based on record plans and confirmed by 
ground survey. The reach boundary condition for the Tributary to Blacklick Creek was set to use a 
normal depth boundary condition for both upstream and downstream, with the slope set to 0.0088 ft/ft 
for both. This was determined from calculations using information from the ground survey.  
 
Two Proposed Conditions models were developed: 

1. Box Culvert Replacement: Downstream bridge cross section location remains the same. 
Three existing cross sections were removed where they conflicted with the proposed 
extended length, and one cross section was added at the upstream face of the proposed 
culvert. The culvert length was increased from 60’ to  300’ to account for the fill beneath the 
proposed Taylor Road alignment. The proposed four-sided box culvert has a span of 20’ and 
a rise of 10’, and the bottom elevation is set to accommodate the thalweg at the proposed 
inlet. The inlet was depressed 1’ below the thalweg to allow the channel to fill in naturally. 
The inlet section was modified from the existing surveyed channel to accommodate for 
construction area and regrading in front of wingwalls. Additionally, the roadway high chord 
elevation for the upstream and downstream bridge sections was adjusted to match the 
proposed raised profile of Taylor Road.  



 

 
 

2. Proposed Bridge: The existing box culvert was removed from the model. Two existing cross 
sections were removed where they conflicted with the proposed bridge and a cross section 
was added at the upstream and downstream face of the proposed bridge. The proposed 3-
span (104’, 124’, 84’ with respect to the reference chord), variable width bridge with stub 
abutments and 2:1 spill through slopes was then added to the model. The roadway high 
chord elevations were entered based on the proposed profile of Taylor Road. An estimated 
superstructure depth of 4.5’ was used to calculate the proposed low chord elevations.  For 
further discussion of the bridge alternative, please refer to the Structure Type Study report. 

HEC-RAS Results 
A total of three HEC-RAS models were analyzed for the purpose of this study: Existing Conditions Model, 
Culvert Replacement Model (Option 1), and Proposed Bridge Model (Option 2). Table 3 compares 
headwater elevations for the Existing and Post Project Conditions models for the 4% AEP storm. Table 4 
compares headwater elevations for the Existing and Post Project Conditions models for the 1% AEP 
storm. Detailed results can be found in Appendixes E, F, and G. 

Table 3 – Existing and Post Project Conditions 4% AEP Storm Headwater 
Elevation 

Section 
Existing Culvert Replacement Proposed Bridge 

Elevation Elevation Variance (ft) Elevation Elevation 
1884.237 914.95 914.95 0.00 914.95 0.00 
1779.593 913.45 913.45 0.00 913.45 0.00 
1600.512 912.60 912.60 0.00 912.60 0.00 
1461.160 911.59 911.59 0.00 911.59 0.00 
1258.927 908.33 908.34 0.01 908.34 0.01 
1182.848 907.63 907.62 -0.01 907.62 -0.01 
1092.190 906.67 906.68 0.01 906.68 0.01 
895.4649 - 905.19 N/A - N/A 
873.8912 904.02 

Bridge 

N/A 904.31 0.29 
814.2176 - N/A 903.92 N/A 
762.3889 903.66 N/A - N/A 

744 - N/A Bridge N/A 
673.0105 - N/A 902.19 N/A 
626.3436 902.96 N/A - N/A 

592 Bridge N/A - N/A 
558.3685 901.72 901.70 -0.02 901.61 -0.11 
388.8611 900.28 900.28 0.00 900.28 0.00 
283.1181 898.88 898.88 0.00 898.88 0.00 
176.6302 896.80 896.80 0.00 896.80 0.00 
62.28806 895.81 895.81 0.00 895.81 0.00 

 



 

 
 

 

 

Table 4 – Existing and Post Project Conditions 1% AEP Storm Headwater 
Elevation 

Section 
Existing Culvert Replacement Proposed Bridge 

Elevation Elevation Variance (ft) Elevation Variance (ft) 
1884.237 915.63 915.63 0.00 915.63 0.00 
1779.593 914.79 914.79 0.00 914.79 0.00 
1600.512 913.12 913.12 0.00 913.12 0.00 
1461.160 912.03 912.03 0.00 912.03 0.00 
1258.927 909.00 909.00 0.00 909.00 0.00 
1182.848 908.02 908.02 0.00 908.02 0.00 
1092.190 907.13 907.13 0.00 907.13 0.00 
895.4649 - 906.38 N/A - N/A 
873.8912 904.91 

Bridge 

N/A 904.97 0.06 
814.2176 - N/A 904.64 N/A 
762.3889 904.89 N/A - N/A 

744 - N/A Bridge N/A 
673.0105 - N/A 903.11 N/A 
626.3436 904.06 N/A - N/A 

592 Bridge N/A - N/A 
558.3685 902.47 902.48 0.01 902.38 -0.09 
388.8611 900.88 900.88 0.00 900.88 0.00 
283.1181 899.56 899.56 0.00 899.56 0.00 
176.6302 897.44 897.44 0.00 897.44 0.00 
62.28806 896.40 896.40 0.00 896.40 0.00 

 

For Option 1, water surface elevations are within a couple hundredths of the existing model for both the 
4% AEP and 1% AEP storm events. For Option 2, there is a 0.29’ and 0.06’ rise upstream of the proposed 
bridge for the 4% AEP storm event and 1% AEP storm events, respectively. If the bridge model is chosen, 
the proposed stream realignment beneath the structure can be updated to accommodate this localized 
rise. Water surface elevations downstream of the bridge are lowered by approximately 0.1’ for both 
storm events. 

 

 

 

 



 

 
 

Tables 5 and 6 compare the velocities for the Existing and Post Project Conditions models for the 4% AEP 
and 1% AEP storms, respectively. 

Table 5 – Existing and Post Project Conditions 4% AEP Storm Velocity 

Section 
Existing Culvert Replacement Proposed Bridge 
Velocity 

(ft/s) 
Velocity 

(ft/s) 
Variance 

(ft/s) 
Velocity 

(ft/s) 
Variance 

(ft/s) 
1884.237 3.83 3.83 0.00 3.83 0.00 
1779.593 8.68 8.68 0.00 8.68 0.00 
1600.512 3.66 3.66 0.00 3.66 0.00 
1461.160 7.65 7.65 0.00 7.65 0.00 
1258.927 6.62 6.61 -0.01 6.61 -0.01 
1182.848 6.89 6.93 0.04 6.93 0.04 
1092.190 7.07 7.01 -0.06 7.00 -0.07 
895.4649 - 5.60 N/A - N/A 
873.8912 7.01 

Bridge 

N/A 6.09 -0.92 
814.2176 - N/A 5.97 N/A 
762.3889 5.30 N/A - N/A 

744 - N/A Bridge N/A 
673.0105 - N/A 2.80 N/A 
626.3436 5.99 N/A - N/A 

592 Bridge N/A - N/A 
558.3685 6.02 5.58 -0.44 5.28 -0.74 
388.8611 7.38 7.38 0.00 7.38 0.00 
283.1181 8.27 8.27 0.00 8.27 0.00 
176.6302 6.99 6.99 0.00 6.99 0.00 
62.28806 7.26 7.26 0.00 7.26 0.00 

 

 

 

 

 

 

 

 

 

 



 

 
 

Table 6 – Existing and Post Project Conditions 1% AEP Storm Velocity 

Section 
Existing Culvert Replacement Proposed Bridge 
Velocity 

(ft/s) 
Velocity 

(ft/s) 
Variance 

(ft/s) 
Velocity 

(ft/s) 
Variance 

(ft/s) 
1884.237 4.12 4.12 0.00 4.12 0.00 
1779.593 7.12 7.12 0.00 7.12 0.00 
1600.512 4.31 4.31 0.00 4.31 0.00 
1461.160 8.56 8.56 0.00 8.56 0.00 
1258.927 7.38 7.38 0.00 7.38 0.00 
1182.848 8.44 8.44 0.00 8.44 0.00 
1092.190 7.85 7.85 0.00 7.85 0.00 
895.4649 - 6.30 N/A - N/A 
873.8912 6.90 

Bridge 

N/A 6.73 -0.17 
814.2176 - N/A 6.44 N/A 
762.3889 4.72 N/A - N/A 

744 - N/A Bridge N/A 
673.0105 - N/A 3.12 N/A 
626.3436 6.86 N/A - N/A 

592 Bridge N/A - N/A 
558.3685 7.34 6.83 -0.51 6.11 -1.23 
388.8611 8.50 8.50 0.00 8.50 0.00 
283.1181 8.98 8.98 0.00 8.98 0.00 
176.6302 8.04 8.04 0.00 8.04 0.00 
62.28806 8.36 8.36 0.00 8.36 0.00 

 

Velocities decrease or remain the same at all cross sections for the 4% AEP storm event except for cross 
section 1182.848 which has an increase of 0.04 ft/s for both options. Velocities decrease or remain the 
same at all cross sections for both options for the 1% AEP storm event. 

Table 7 compares the existing and post project waterway opening along with the structure low chord 
elevations and the design (4% AEP) and check (1% AEP) storm flood clearances. 

 

Table 7 – Waterway Opening Comparison 

Model 
Waterway Opening 

(ft2) 
Upstream 
Low Chord 

4% AEP Storm 
clearance (ft) 

1% AEP Storm 
clearance (ft) 

Existing 165.41 907.28 5.42 4.60 
Box Culvert 

Replacement 
180.00 910.19 6.20 5.40 

Proposed Bridge 9007.78 943 39.08 38.36 
 



 

 
 

The waterway opening is slightly increased for the proposed culvert compared to the existing model due 
to some clearing of the channel. The waterway opening significantly increased for bridge replacement 
compared to the existing model. The new culvert provides adequate freeboard to the 4% AEP and 1% 
AEP storms.  

 

Conclusion and Recommendations 
The two proposed bridge options meet the requirements of the scope document and ODOT LDv2. The 
proposed conditions for both bridge options allow conveyance of both the design storm (4% AEP) and 
1% AEP storm discharge below the proposed low chord. Though there is a localized rise of less than 1 
inch in water surface elevations for both storm events, this rise will not negatively impact any residential 
structures near the site as all structures are outside the 1% AEP floodplain. This rise resolves itself in 534 
ft for the 4% AEP and within 170 ft in the 1% AEP storm event. The elevation of the proposed profile 
grade of Taylor Road (around 951.50) is well above the 1% AEP storm event water surface elevation 
(906.38) so there is no danger of roadway overtopping.  

Option 1 is recommended to be selected for detailed design as it is the most cost effective option which 
meets hydraulic criteria. 

For further discussion of the Options, please see the Structure Type Study Report.  
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APPENDIX A – Proposed Site Plans & Photos 

 

 
Figure 1: Upstream channel 

 

 
Figure 2: Downstream channel 



 

 

 

 
Figure 3: Upstream bridge face 

 

 
Figure 4: Downstream bridge face  



 

 

 

APPENDIX B – Flood Insurance Rate Map 

 

  





 

 

 

APPENDIX C – Taylor Road StreamStats  

  



4/5/23, 4:06 PM StreamStats

https://streamstats.usgs.gov/ss/ 1/9

Taylor Road Report Stream Stats

 Collapse All

  Basin Characteristics

Parameter
Code Parameter Description Value Unit

CENTROIDX Basin centroid horizontal (x) location in state plane
coordinates

350536.8 meters

CENTROIDY Basin centroid vertical (y) location in state plane units 4424313.2 meters

CSL1085LFP Change in elevation divided by length between points 10
and 85 percent of distance along the longest flow path
to the basin divide, LFP from 2D grid

46.5 feet per mi

DRNAREA Area that drains to a point on a stream 1.88 square miles

FOREST Percentage of area covered by forest 25.5 percent

LAT_CENT Latitude of Basin Centroid 39.9558 decimal
degrees

LC11DEV Percentage of developed (urban) land from NLCD 2011
classes 21-24

35.7 percent

Region ID: OH
Workspace ID: OH20230405195718403000
Clicked Point (Latitude, Longitude): 39.93881, -82.77293
Time: 2023-04-05 15:57:39 -0400







4/5/23, 4:06 PM StreamStats

https://streamstats.usgs.gov/ss/ 2/9

Parameter
Code Parameter Description Value Unit

LC11IMP Average percentage of impervious area determined from
NLCD 2011 impervious dataset

8.45 percent

LC92STOR Percentage of water bodies and wetlands determined
from the NLCD

1.47 percent

LFPLENGTH Length of longest flow path 3.77 miles

LONG_CENT Longitude Basin Centroid 82.7498 decimal
degrees

OHREGA Ohio Region A Indicator 1 dimensionless

OHREGC Ohio Region C Indicator 0 dimensionless

PRECIPCENT Mean Annual Precip at Basin Centroid 37.8 inches

STREAM_VARG Streamflow variability index as defined in WRIR 02-4068,
computed from regional grid

0.54 dimensionless

  Peak-Flow Statistics

Peak-Flow Statistics Parameters   [Peak Flow Full Model Reg A SIR2019 5018]

Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

DRNAREA Drainage Area 1.88 square miles 0.04 5989

OHREGC Ohio Region C Indicator 1 if in C else 0 0 dimensionless 0 1

OHREGA Ohio Region A Indicator 1 if in A else 0 1 dimensionless 0 1

CSL1085LFP Stream Slope 10 and 85 Longest Flow
Path

46.5 feet per mi 1.53 516

LC92STOR Percent Storage from NLCD1992 1.47 percent 0 25.35

Peak-Flow Statistics Flow Report   [Peak Flow Full Model Reg A SIR2019 5018]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit PIl PIu ASEp

50-percent AEP flood 169 ft^3/s 89.4 319 40.1

20-percent AEP flood 295 ft^3/s 163 534 37.2

10-percent AEP flood 395 ft^3/s 217 719 37.6

4-percent AEP flood 539 ft^3/s 294 988 38.1

2-percent AEP flood 659 ft^3/s 356 1220 37.8

1-percent AEP flood 787 ft^3/s 420 1470 39.6

0.2-percent AEP flood 1120 ft^3/s 592 2120 40.3
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Peak-Flow Statistics Citations

Koltun, G.F.,2019, Flood-frequency estimates for Ohio streamgages based on data through water year
2015 and techniques for estimating flood-frequency characteristics of rural, unregulated Ohio
streams: U.S. Geological Survey Scientific Investigations Report 2019–5018, 25 p.
(https://dx.doi.org/10.3133/sir20195018)

  Low-Flow Statistics

Low-Flow Statistics Parameters   [Low Flow Region A 2012 5138]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 1.88 square miles 1 1250

STREAM_VARG Streamflow Variability Index from Grid 0.54 dimensionless 0.24 1.12

Low-Flow Statistics Flow Report   [Low Flow Region A 2012 5138]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit SE

1 Day 10 Year Low Flow 0.0312 ft^3/s 53.1

7 Day 10 Year Low Flow 0.0393 ft^3/s 40

30 Day 10 Year Low Flow 0.06 ft^3/s 35.7

90 Day 10 Year Low Flow 0.0908 ft^3/s 29.8

Low-Flow Statistics Citations

Koltun, G.F., and Kula, S.P.,2013, Methods for estimating selected low-flow statistics and
development of annual flow-duration statistics for Ohio: U.S. Geological Survey Scientific
Investigations Report 2012–5138, 195 p. (http://pubs.usgs.gov/sir/2012/5138/)

  Flow-Duration Statistics

Flow-Duration Statistics Parameters   [Low Flow Region A 2012 5138]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 1.88 square miles 1 1250

STREAM_VARG Streamflow Variability Index from Grid 0.54 dimensionless 0.24 1.12

Flow-Duration Statistics Flow Report   [Low Flow Region A 2012 5138]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)





https://dx.doi.org/10.3133/sir20195018
http://pubs.usgs.gov/sir/2012/5138/
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Statistic Value Unit SE

80 Percent Duration 0.184 ft^3/s 29.1

Flow-Duration Statistics Citations

Koltun, G.F., and Kula, S.P.,2013, Methods for estimating selected low-flow statistics and
development of annual flow-duration statistics for Ohio: U.S. Geological Survey Scientific
Investigations Report 2012–5138, 195 p. (http://pubs.usgs.gov/sir/2012/5138/)

  Annual Flow Statistics

Annual Flow Statistics Parameters   [Low Flow LatLE 41.2 wri02 4068]

Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

DRNAREA Drainage Area 1.88 square miles 0.12 7422

LAT_CENT Latitude of Basin Centroid 39.9558 decimal
degrees

38.68 41.2

PRECIPCENT Mean Annual Precip at Basin
Centroid

37.8 inches 34 43.2

Annual Flow Statistics Flow Report   [Low Flow LatLE 41.2 wri02 4068]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit SE ASEp

Mean Annual Flow 1.86 ft^3/s 11.4 11.4

Annual Flow Statistics Citations

Koltun, G. F., and Whitehead, M. T.,2002, Techniques for Estimating Selected Streamflow
Characteristics of Rural, Unregulated Streams in Ohio: U. S. Geological Survey Water-Resources
Investigations Report 02-4068, 50 p (https://pubs.er.usgs.gov/publication/wri024068)

  Monthly Flow Statistics

Monthly Flow Statistics Parameters   [Low Flow LatLE 41.2 wri02 4068]

Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

DRNAREA Drainage Area 1.88 square miles 0.12 7422

LC92STOR Percent Storage from NLCD1992 1.47 percent 0 19

PRECIPCENT Mean Annual Precip at Basin
Centroid

37.8 inches 34 43.2

FOREST Percent Forest 25.5 percent 0 99.1





http://pubs.usgs.gov/sir/2012/5138/
https://pubs.er.usgs.gov/publication/wri024068
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Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

LAT_CENT Latitude of Basin Centroid 39.9558 decimal
degrees

38.68 41.2

STREAM_VARG Streamflow Variability Index from
Grid

0.54 dimensionless 0.25 1.13

Monthly Flow Statistics Flow Report   [Low Flow LatLE 41.2 wri02 4068]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit SE ASEp

January Mean Flow 2.76 ft^3/s 16.6 16.6

February Mean Flow 3.41 ft^3/s 11.9 11.9

March Mean Flow 3.79 ft^3/s 14 14

April Mean Flow 3.52 ft^3/s 11.2 11.2

May Mean Flow 2.35 ft^3/s 19.5 19.5

June Mean Flow 1.46 ft^3/s 27 27

July Mean Flow 0.828 ft^3/s 28.2 28.2

August Mean Flow 0.606 ft^3/s 36.8 36.8

September Mean Flow 0.39 ft^3/s 43.6 43.6

October Mean Flow 0.386 ft^3/s 50.8 50.8

November Mean Flow 0.884 ft^3/s 37.5 37.5

December Mean Flow 1.92 ft^3/s 21.8 21.8

Monthly Flow Statistics Citations

Koltun, G. F., and Whitehead, M. T.,2002, Techniques for Estimating Selected Streamflow
Characteristics of Rural, Unregulated Streams in Ohio: U. S. Geological Survey Water-Resources
Investigations Report 02-4068, 50 p (https://pubs.er.usgs.gov/publication/wri024068)

  General Flow Statistics

General Flow Statistics Parameters   [Low Flow LatLE 41.2 wri02 4068]

Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

DRNAREA Drainage Area 1.88 square miles 0.12 7422

LC92STOR Percent Storage from NLCD1992 1.47 percent 0 19

STREAM_VARG Streamflow Variability Index from
Grid

0.54 dimensionless 0.25 1.13



https://pubs.er.usgs.gov/publication/wri024068


4/5/23, 4:06 PM StreamStats

https://streamstats.usgs.gov/ss/ 6/9

Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

LAT_CENT Latitude of Basin Centroid 39.9558 decimal
degrees

38.68 41.2

General Flow Statistics Flow Report   [Low Flow LatLE 41.2 wri02 4068]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit SE ASEp

Harmonic Mean Streamflow 0.31 ft^3/s 65.9 65.9

General Flow Statistics Citations

Koltun, G. F., and Whitehead, M. T.,2002, Techniques for Estimating Selected Streamflow
Characteristics of Rural, Unregulated Streams in Ohio: U. S. Geological Survey Water-Resources
Investigations Report 02-4068, 50 p (https://pubs.er.usgs.gov/publication/wri024068)

  Flow Percentile Statistics

Flow Percentile Statistics Parameters   [Low Flow LatLE 41.2 wri02 4068]

Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

DRNAREA Drainage Area 1.88 square miles 0.12 7422

LC92STOR Percent Storage from NLCD1992 1.47 percent 0 19

STREAM_VARG Streamflow Variability Index from
Grid

0.54 dimensionless 0.25 1.13

LAT_CENT Latitude of Basin Centroid 39.9558 decimal
degrees

38.68 41.2

LONG_CENT Longitude of Basin Centroid 82.7498 decimal
degrees

80.53 84.6

Flow Percentile Statistics Flow Report   [Low Flow LatLE 41.2 wri02 4068]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit SE ASEp

25th Percentile Flow 0.512 ft^3/s 29.2 29.2

50th Percentile Flow Median 1.06 ft^3/s 40.3 40.3

75th Percentile Flow 2.26 ft^3/s 47.9 47.9

Flow Percentile Statistics Citations

Koltun, G. F., and Whitehead, M. T.,2002, Techniques for Estimating Selected Streamflow
Characteristics of Rural, Unregulated Streams in Ohio: U. S. Geological Survey Water-Resources



https://pubs.er.usgs.gov/publication/wri024068
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Investigations Report 02-4068, 50 p (https://pubs.er.usgs.gov/publication/wri024068)

  Bankfull Statistics

Bankfull Statistics Parameters   [Interior Plains D Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 1.88 square miles 0.19305 59927.7393

Bankfull Statistics Parameters   [Central Lowland P Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 1.88 square miles 0.200772 59927.66594

Bankfull Statistics Parameters   [USA Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 1.88 square miles 0.07722 59927.7393

Bankfull Statistics Flow Report   [Interior Plains D Bieger 2015]

Statistic Value Unit

Bieger_D_channel_width 14.6 ft

Bieger_D_channel_depth 1.69 ft

Bieger_D_channel_cross_sectional_area 29.1 ft^2

Bankfull Statistics Flow Report   [Central Lowland P Bieger 2015]

Statistic Value Unit

Bieger_P_channel_width 16.7 ft

Bieger_P_channel_depth 2.06 ft

Bieger_P_channel_cross_sectional_area 27.9 ft^2

Bankfull Statistics Flow Report   [USA Bieger 2015]

Statistic Value Unit

Bieger_USA_channel_width 15.5 ft

Bieger_USA_channel_depth 1.38 ft

Bieger_USA_channel_cross_sectional_area 24 ft^2



https://pubs.er.usgs.gov/publication/wri024068
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Bankfull Statistics Flow Report   [Area-Averaged]

Statistic Value Unit

Bieger_D_channel_width 14.6 ft

Bieger_D_channel_depth 1.69 ft

Bieger_D_channel_cross_sectional_area 29.1 ft^2

Bieger_P_channel_width 16.7 ft

Bieger_P_channel_depth 2.06 ft

Bieger_P_channel_cross_sectional_area 27.9 ft^2

Bieger_USA_channel_width 15.5 ft

Bieger_USA_channel_depth 1.38 ft

Bieger_USA_channel_cross_sectional_area 24 ft^2

Bankfull Statistics Citations

Bieger, Katrin; Rathjens, Hendrik; Allen, Peter M.; and Arnold, Jeffrey G.,2015, Development and
Evaluation of Bankfull Hydraulic Geometry Relationships for the Physiographic Regions of the United
States, Publications from USDA-ARS / UNL Faculty, 17p.
(https://digitalcommons.unl.edu/usdaarsfacpub/1515?
utm_source=digitalcommons.unl.edu%2Fusdaarsfacpub%2F1515&utm_medium=PDF&utm_campaign=PDFC

  Probability Statistics

Probability Statistics Parameters   [P zero Flow 2012 5138]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 1.88 square miles 1 1250

STREAM_VARG Streamflow Variability Index from Grid 0.54 dimensionless 0.24 1.12

Probability Statistics Flow Report   [P zero Flow 2012 5138]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit PC

Probability zero flow 1Day 0.0288 dim 91

Probability zero flow 7Day 0.0122 dim 94

Probability zero flow 30Day 0.000505 dim 97

Probability Statistics Citations

Koltun, G.F., and Kula, S.P.,2013, Methods for estimating selected low-flow statistics and
development of annual flow-duration statistics for Ohio: U.S. Geological Survey Scientific
Investigations Report 2012–5138, 195 p. (http://pubs.usgs.gov/sir/2012/5138/)



https://digitalcommons.unl.edu/usdaarsfacpub/1515?utm_source=digitalcommons.unl.edu%2Fusdaarsfacpub%2F1515&utm_medium=PDF&utm_campaign=PDFCoverPages
http://pubs.usgs.gov/sir/2012/5138/
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  Maximum Probable Flood Statistics

Maximum Probable Flood Statistics Parameters   [Crippen Bue Region 6]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 1.88 square miles 0.1 10000

Maximum Probable Flood Statistics Flow Report   [Crippen Bue Region 6]

Statistic Value Unit

Maximum Flood Crippen Bue Regional 11500 ft^3/s

Maximum Probable Flood Statistics Citations

Crippen, J.R. and Bue, Conrad D.1977, Maximum Floodflows in the Conterminous United States,
Geological Survey Water-Supply Paper 1887, 52p. (https://pubs.usgs.gov/wsp/1887/report.pdf)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative

to the purpose for which the data were collected. Although these data and associated metadata have been reviewed for accuracy and

completeness and approved for release by the U.S. Geological Survey (USGS), no warranty expressed or implied is made regarding the display or

utility of the data for other purposes, nor on all computer systems, nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been

subjected to rigorous review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No

warranty, expressed or implied, is made by the USGS or the U.S. Government as to the functionality of the software and related material nor

shall the fact of release constitute any such warranty. Furthermore, the software is released on condition that neither the USGS nor the U.S.

Government shall be held liable for any damages resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by

the U.S. Government.

Application Version: 4.14.0

StreamStats Services Version: 1.2.22

NSS Services Version: 2.2.1



https://pubs.usgs.gov/wsp/1887/report.pdf


 

 

 

APPENDIX D – Hydraulic Cross Section Locations  
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APPENDIX E – HEC-RAS Output for Existing Model  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                        HEC-RAS HEC-RAS 6.3.1 September 2022
                          U.S. Army Corps of Engineers  
                         Hydrologic Engineering Center  
                               609 Second Street        
                               Davis, California        

            X     X  XXXXXX    XXXX        XXXX       XX      XXXX
            X     X  X        X    X       X   X     X  X    X
            X     X  X        X            X   X    X    X   X
            XXXXXXX  XXXX     X       XXX  XXXX     XXXXXX    XXXX
            X     X  X        X            X  X     X    X        X
            X     X  X        X    X       X   X    X    X        X
            X     X  XXXXXX    XXXX        X    X   X    X   XXXXX

                                                                                

PROJECT DATA
Project Title: Trib Blacklick
Project File : TribBlacklick.prj
Run Date and Time: 6/14/2023 10:18:34 AM

Project in English units

                                                                                

PLAN DATA

Plan Title: Existing Plan
Plan File : z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.p01

           Geometry Title: Exist Geometry
           Geometry File : z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.g01

           Flow Title    : TribBlacklick
           Flow File     : z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.f01

Plan Summary Information:
Number of:  Cross Sections =   15    Multiple Openings  =    0
            Culverts       =    0    Inline Structures  =    0
            Bridges        =    1    Lateral Structures =    0



Computational Information
    Water surface calculation tolerance  =  0.01 
    Critical depth calculation tolerance =  0.01 
    Maximum number of iterations         =  20 
    Maximum difference tolerance         =  0.3 
    Flow tolerance factor                =  0.001 

Computation Options
    Critical depth computed only where necessary
    Conveyance Calculation Method: At breaks in n values only
    Friction Slope Method:         Average Conveyance
    Computational Flow Regime:     Subcritical Flow

                                                                                

FLOW DATA

Flow Title: TribBlacklick
Flow File : z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.f01

Flow Data (cfs)
                                                                                                                                           
 
  River           Reach           RS                50% AEP         20% AEP         10% AEP          4% AEP          2% AEP          1% AEP
 
  Stream          Reach           1884.237              169             295             395             539             659             787
 
                                                                                                                                           
 

Boundary Conditions
                                                                                                        
  River           Reach           Profile                       Upstream                 Downstream     
                                                                                                        
  Stream          Reach           50% AEP                   Normal S = 0.0088        Normal S = 0.0088  
  Stream          Reach           20% AEP                   Normal S = 0.0088        Normal S = 0.0088  
  Stream          Reach           10% AEP                   Normal S = 0.0088        Normal S = 0.0088  
  Stream          Reach           4% AEP                    Normal S = 0.0088        Normal S = 0.0088  
  Stream          Reach           2% AEP                    Normal S = 0.0088        Normal S = 0.0088  
                                                                                                        

                                                                                



GEOMETRY DATA

Geometry Title: Exist Geometry
Geometry File : z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.g01

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1884.237

INPUT
Description: 
Station Elevation Data    num=      46
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  954.51    6.41  954.48   17.41  954.73   18.99  954.45    27.9  952.39
   36.66  945.28   52.98  937.21   76.89  926.06    99.4  915.71  102.77  914.92
  117.69   914.8  136.02  914.71  142.43  914.82  183.72  915.41   193.3  915.34
  227.53  915.53  231.92  915.56  234.91  915.58  236.64  915.61  238.43  913.74
  240.12  912.72  246.48  911.81  247.32  911.71  249.73  911.42  262.99  910.26
  268.87  912.33  274.02  913.52  274.06  913.53  278.11  913.51  280.36   913.5
  283.43  913.49  288.14  913.89  288.86  914.04  291.79  914.65  293.23  914.88
  301.84  915.07   309.5  915.16  328.02  915.36  336.06  915.69  347.49   917.8
   358.9  919.32  367.24  920.36  371.88  920.96  390.48  923.58  390.55  923.58
  402.92     926

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  236.64    .033  293.23     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        236.64  293.23           87.263  104.64  99.362             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1779.593

INPUT
Description: 
Station Elevation Data    num=      57
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  953.76   12.71  953.07    15.1  952.62   28.18   947.8   46.85  937.41



   56.01  933.08   76.47   919.3   82.95  917.36   94.52  914.82  109.53  914.84
  124.72  914.62  130.42  914.46  167.75  914.29  176.28  913.96   180.3  914.21
  206.69  914.43   213.1  914.45  228.82   914.6  246.52  914.15  261.09  913.77
  261.34  913.77  261.55  913.65  263.01  912.64  264.49  911.62  273.26  910.72
  279.37  909.95  281.59  909.61  285.86  912.21  295.21  916.53  296.28  917.02
  297.43   917.7  298.19  918.14  298.72  918.13   302.9   918.3  305.46  918.39
   306.4  918.43  308.56  919.07  321.57  922.79  326.12  924.08  326.71  924.09
  333.97  924.23  334.08  924.22  334.18  924.21  334.84  924.16  335.45  924.13
  335.98  924.09  336.76  924.06  337.45  924.02  338.37     924  339.17  923.97
  340.22  923.97  341.57  924.02  342.67     924  344.16  924.07  345.61  924.14
  347.09  924.15  375.25  924.51

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  261.09    .033  295.21     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        261.09  295.21           46.246  179.08  62.301             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1600.512

INPUT
Description: 
Station Elevation Data    num=      74
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  955.31    4.83  955.12    10.3  954.82   10.49  954.79   12.44  954.27
   27.28  950.49   32.66  948.56   50.57  939.06    76.9  920.79   76.97  920.73
   77.04  920.69   77.23  920.58   77.33  920.55   92.86  915.08    97.3  914.54
   98.04  914.32  100.41  913.13   103.5  912.95  125.46  912.09   135.3  912.54
  143.89  913.16  147.52  913.04  149.13   912.9  153.15   912.3  157.42  911.67
  159.22  911.63  162.96  911.35  166.09  911.12  166.58  910.96  171.56  911.22
  172.86   911.3  178.65  911.65  181.26  910.34  183.78  909.49   187.7  907.58
  195.36  908.98  198.32  909.31  200.52  909.52  203.12  909.67  214.83  910.38
  222.44  910.84   223.1  910.89  224.64  911.17   229.5  912.52  236.98   912.6
  240.38  912.97  252.23  913.23  256.85  913.24  284.12  913.52  292.99  913.53
  300.66  913.33  304.23  913.24  330.58  913.88  330.81  913.94  332.76  914.23
  333.95  914.46   337.1     915  341.58  915.77  363.46  920.07  366.71  920.38
  376.25  921.08   383.7   920.8  389.19   920.8  390.64  920.84  413.78  920.82
  417.16  920.44  420.58  920.54  433.23  922.75  437.09  923.28  442.48     924
  447.71  924.96  458.58  925.64  468.93  926.02  474.21     926



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  178.65    .033   229.5     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        178.65   229.5          107.579  139.35  11.829             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1461.160

INPUT
Description: 
Station Elevation Data    num=      53
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  953.81    3.57  953.64   11.36  953.09   14.36  952.71   48.21  927.92
   53.89  923.77    63.8   917.2   79.26  906.95   89.12   909.8   92.93  910.98
   94.97  910.96  104.28   910.9  105.14  910.87  120.27  910.31  132.24  910.05
  165.25   912.7  168.09  913.02  173.83  913.14  185.32  913.16  199.92   913.3
  219.67  913.29   224.9  913.15  227.29  913.08  229.73  913.01  232.19  912.95
  245.18  913.13  246.82  913.08  248.56  913.06   250.4  913.09  252.32  913.17
  254.24  913.32  255.82  913.49  257.27  913.68  258.54  913.87  270.59  916.21
  272.67  916.56   275.6  917.07   289.3  919.77  296.03  920.42   299.8  920.55
  305.56   920.9  317.24  920.91  326.67  921.16  338.59  921.17   347.9  920.14
  356.73  920.37  357.38   920.4  357.67  920.47  358.83  920.61     383  924.95
  394.25  925.64  409.27  926.83  411.95  926.95

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06    63.8    .033   94.97     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          63.8   94.97           92.336  202.23  11.941             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1258.927

INPUT



Description: 
Station Elevation Data    num=      64
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  951.43    6.46  950.96    9.86   950.6   19.08  949.85   35.36  943.09
   38.43  941.82   47.71  936.33   58.08  930.28   59.67  929.41   62.77  927.72
   78.09  919.53   84.28  916.93   93.45  913.65   95.23  913.44   96.27  913.36
  102.11  915.37  102.86  915.62  111.76  912.69  113.67  911.86  113.88  911.91
  118.56  911.86  140.14  911.87  142.65  911.86   155.9   911.5  159.62  910.77
  163.94  909.84  171.83  909.49  185.25  909.12  188.34  908.93  188.82  908.78
  191.94   907.8  196.59  906.47  204.94   906.3  208.68  906.22  208.69  906.22
  210.23  906.06  220.83  904.86  222.08  904.54  223.81  905.38  236.17   912.6
  237.18  912.66   240.2  912.84  254.22  913.03   268.3  913.23  268.94  913.27
  276.16  914.75  297.12  918.82  297.43  918.87  297.87  918.95  300.06  919.38
  301.22  919.49  313.34  919.95  330.21  921.02  330.82  921.02  347.58  921.46
  349.42  921.46  352.67   921.1  362.31  919.95  369.02  920.19  375.42  921.76
  396.95  924.31   400.4  924.94  402.38  925.07  420.78  926.55

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  191.94    .033  236.17     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        191.94  236.17           24.845   76.08   70.24             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1182.848

INPUT
Description: 
Station Elevation Data    num=      57
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     951    8.98  950.41   15.92  949.84   24.27  949.24   46.86   938.8
   50.02  937.49   51.87   936.4   61.11  931.15   73.73  923.85   83.68  918.39
   96.32  912.61   97.83  912.54   98.27  912.52   98.84  912.49   99.51  912.44
  100.25  912.37  101.02  912.29  101.77   912.2  102.44  912.11  112.95  911.91
  114.01  911.79  115.03  911.68  115.96  911.57  133.21  911.73  140.29   911.7
  149.68  911.36  165.78  910.93  169.21  910.45  174.14  909.47  188.43   909.2
   203.9  908.82  206.99  907.98   211.6  906.73  212.03  906.68  214.83  906.65
  214.84  906.65  214.85  906.64  218.19  905.47  222.65  905.08   223.3  905.03
  238.83  904.36  246.38  908.19  252.44   911.3  253.18  911.32  263.22  911.58
  270.91  911.77  272.78  911.84  282.34   913.4  309.28  919.56  314.28  919.84



  314.38  919.85  314.48  919.83  316.88   919.5   327.6  918.06   350.7  922.45
  356.72  923.68  372.54  924.73

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06   203.9    .033  246.38     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         203.9  246.38           54.037  90.657  97.318             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1092.190

INPUT
Description: 
Station Elevation Data    num=      66
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  949.51   11.05   948.8   22.84  947.98   28.64  946.25   40.02  942.95
   49.69  937.97    51.8  936.92    53.8  935.87   57.25  933.56    75.1  924.63
   98.61  911.15  112.56  911.04  120.78   910.8  124.41  911.09  134.91  911.28
  140.61  910.99  146.23  910.74  154.12  909.75  156.92  909.38  168.82  908.93
  170.03   908.9  170.59  908.87  182.01  908.55  187.74  908.52  192.38  906.93
   195.1  906.24  213.03  906.07  224.64  905.96  227.72  905.82   228.3  905.72
  240.95  903.51  245.07  902.72  245.65  902.81  245.78  902.85     246  902.91
  246.43  903.06     248  903.63  258.68  907.61  262.55  909.05  268.81  908.95
  274.59  908.85  277.34  908.75  277.84  908.77  279.85  908.64  281.67  908.51
  287.15  908.86  288.52  909.19  291.79  909.02  298.71  908.93  302.57   908.4
  307.08  907.64  310.52  908.31  314.31  908.99  321.29  908.94  323.42  908.95
  326.02  909.02  328.86  909.15  340.44  909.35  347.49  909.77  350.35  909.99
  353.42  910.28  356.33  910.61  365.51  914.43  388.89  923.25     406  923.94
  412.35  924.18

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  213.03    .033  258.68     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        213.03  258.68          168.653   218.3  59.293             .1       .3

CROSS SECTION          



RIVER: Stream          
REACH: Reach              RS: 873.8912

INPUT
Description: 
Station Elevation Data    num=      53
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  947.75   11.69  946.94   16.34  946.55   40.21  944.49   52.11  942.38
    58.6  940.75   74.35  935.46   80.37  932.87  110.86  915.36  114.13  914.16
  131.74   908.3   133.8  908.62  137.24  909.15  140.66  909.84  145.23  909.74
  151.89  909.58   155.6  909.24  157.51  905.28   159.3  902.36  160.31  902.27
   161.4  902.17  177.06  901.28  178.94  901.57  188.29  902.34  190.45  902.54
     197  903.16  197.95  903.43   200.5  904.71  201.74  905.33  202.99  906.04
  211.04  906.16  212.15  906.18  227.44  906.39  258.28   907.2  261.08  907.17
  264.44  906.73  271.49  906.03  277.25  906.52  280.22  906.85  281.32  906.87
  282.53  906.88  301.15  907.11  312.09  906.95     324  906.43  342.97  906.46
  345.71  906.42  350.63  907.56  353.67  909.01   362.8  913.18  377.32  919.08
  385.89  922.29  408.72   923.6  410.78  923.68

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06   155.6    .033  202.99     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         155.6  202.99          117.307   111.5 132.136             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 762.3889

INPUT
Description: 
Station Elevation Data    num=      87
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     944    1.77  943.67     2.1  943.62    5.79  943.28    8.99   943.2
   12.08  943.43   12.26  942.86   14.76  942.99    17.5  942.16   29.67   942.4
   33.95   941.3   36.07  941.38   38.49   941.3   40.57  941.25   44.87  938.77
   64.37  929.42   68.98  928.32   78.36  926.43   90.04  922.19   99.58   918.5
  107.89   915.2  121.71  909.45  133.15  904.31  136.08  902.93  142.78  902.76
  153.29  902.35  166.69   903.4  169.31  903.43  169.86  903.44  172.57  903.46
  175.93  902.91  178.47  902.33  180.19  902.47  184.46  902.57  185.29  902.39



  201.88  898.82  202.91  898.84  203.55     899  216.17  903.05  222.03  904.93
  226.46  905.41  227.42  905.51  245.48  907.41  246.79  907.45  247.96  907.53
  248.11  907.53   249.8  906.93  251.22  906.48  253.86  905.18   254.8  904.84
  255.43  904.64   255.9   904.5   256.3   904.4  257.43  903.56  259.91  903.44
  262.59  903.33  264.54  903.26  266.23  903.22  267.87  903.19  286.65  903.59
  286.73  903.59  286.93   903.6  287.98  903.66  289.11   903.7   290.2  903.72
  290.81  903.72  291.49  903.71  292.67  903.67  293.36  903.63  293.76   903.6
  295.22  903.49  297.84  904.42  298.39  904.61  299.27  904.93  303.74   906.7
  306.15  907.62  310.97  909.53  311.93  909.93  313.49  910.54  316.98  910.62
  320.57   910.7  323.16  910.76  325.11  910.82  348.01  912.07  374.58  913.73
   403.6  918.88  415.27  920.78

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  185.29    .033  216.17     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        185.29  216.17          119.463  136.05  84.365             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
  246.79  415.27  907.53       T

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 626.3436

INPUT
Description: 
Station Elevation Data    num=      52
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  940.55    4.65  940.42     7.5  940.38   24.08  937.41   43.46  933.39
   51.46  931.56   57.34  930.06   73.94  927.48   81.42  926.15   93.87  923.44
  104.01  920.99   115.6  915.35   116.6  914.64  120.51  914.12  121.28  913.87
  121.88  913.66   139.3  907.56  141.55  906.77  152.05  901.66  154.34  900.93
  155.41  900.58  155.84  900.46  159.41  897.94  164.53  898.85  169.53  899.77
  175.01  898.99  176.44   899.3  179.91  898.66   180.7  898.54  181.26  898.53
  185.96  899.31     188  899.65  189.56  899.71   194.7  900.39  195.12   901.7
  195.49     906  197.31  905.67  197.98  905.53  200.22  904.72   200.3  904.69
  202.35  904.54  205.15  903.57  215.65  905.73  222.69  907.18  231.01  907.22
  241.15  907.44  249.86   908.1  255.83  908.52  263.92  908.44   280.2  908.96
  292.49  907.69  293.62  907.68



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  152.05     .04  195.12     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        152.05  195.12          101.327   67.98  66.819             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 158.097  914.56       T
 180.679  293.62  914.56       T

BRIDGE                 

RIVER: Stream          
REACH: Reach              RS: 592     

INPUT
Description: 
Distance from Upstream XS =     4.3
Deck/Roadway Width        =      60
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       6
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   24.08   940.5     892 159.353  914.56     892 159.353  914.56  907.28
 179.421  914.56  907.28 179.421  914.56     892   280.2     908     892

Upstream Bridge Cross Section Data
Station Elevation Data    num=      52
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  940.55    4.65  940.42     7.5  940.38   24.08  937.41   43.46  933.39
   51.46  931.56   57.34  930.06   73.94  927.48   81.42  926.15   93.87  923.44
  104.01  920.99   115.6  915.35   116.6  914.64  120.51  914.12  121.28  913.87
  121.88  913.66   139.3  907.56  141.55  906.77  152.05  901.66  154.34  900.93
  155.41  900.58  155.84  900.46  159.41  897.94  164.53  898.85  169.53  899.77
  175.01  898.99  176.44   899.3  179.91  898.66   180.7  898.54  181.26  898.53
  185.96  899.31     188  899.65  189.56  899.71   194.7  900.39  195.12   901.7
  195.49     906  197.31  905.67  197.98  905.53  200.22  904.72   200.3  904.69
  202.35  904.54  205.15  903.57  215.65  905.73  222.69  907.18  231.01  907.22
  241.15  907.44  249.86   908.1  255.83  908.52  263.92  908.44   280.2  908.96
  292.49  907.69  293.62  907.68

Manning's n Values        num=       3



     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  152.05     .04  195.12     .03

Bank Sta: Left   Right    Coeff Contr.   Expan.
        152.05  195.12             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 158.097  914.56       T
 180.679  293.62  914.56       T

Downstream  Deck/Roadway Coordinates
    num=       6
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   13.71   928.4     892 178.068  914.56     892 178.068  914.56   906.6
 198.077  914.56   906.6 198.077  914.56     892  300.26     911     892

Downstream Bridge Cross Section Data
Station Elevation Data    num=      85
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  929.75    5.71  928.95    8.21  928.62   13.71  927.45   18.82  926.42
   20.01  926.36   30.11  925.65   35.31  925.31   41.01  924.89   44.69  924.55
   53.46  923.74   57.22  923.37   61.83  922.98    68.5  922.49   69.93  922.38
   84.29  920.98   88.13  920.72   92.64  920.42   94.36  920.29   95.16  920.23
  104.94   919.2  108.62  918.91  108.75   918.9  110.66  918.75  114.68  918.44
  126.81  917.29  132.82  916.83   135.8   916.6  141.85  915.74  145.26  915.47
  147.55   914.9  147.67  914.89  148.52  914.83  148.59  914.82  151.37  914.95
  152.21  914.89  152.77  914.84  152.92  914.84  157.34  914.54  158.56  914.45
  162.45   914.3  162.97  914.61   164.9  915.13  166.86  915.11  167.85  915.11
  167.94  907.54  168.33   901.9  171.21  900.81  172.93  900.11  174.53  899.46
     176  898.91  180.21  897.48  187.35  897.85  192.43  897.98  196.22   897.6
  197.82  898.27  198.86  898.95  199.12  899.03     201  899.47   202.7  900.17
  202.74  911.12   202.9  911.27  203.18   911.2  203.94     911  204.22  910.92
  204.63  909.92  204.81  909.83  213.42  909.08  213.52  909.07  215.91     909
  216.43  908.98  220.86  908.84  248.63  907.34  250.11   907.3  250.47  907.33
  251.24  907.48  263.14  908.81  268.26  909.32  282.18  909.51  286.53  909.64
  296.93  910.63  297.98  910.73  298.33  910.78  298.48  910.78  300.26     911

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  168.33     .04   202.7     .03

Bank Sta: Left   Right    Coeff Contr.   Expan.
        168.33   202.7             .3       .5
Ineffective Flow     num=       2



   Sta L   Sta R    Elev  Permanent
       0 176.223  914.56       T
 199.931  300.26  914.56       T

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Energy Only

Additional Bridge Parameters
       Add Friction component to Momentum
       Do not add Weight component to Momentum
       Class B flow critical depth computations use critical depth 
           inside the bridge at the upstream end
       Criteria to check for pressure flow = Upstream energy grade line

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 558.3685

INPUT
Description: 
Station Elevation Data    num=      85
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  929.75    5.71  928.95    8.21  928.62   13.71  927.45   18.82  926.42
   20.01  926.36   30.11  925.65   35.31  925.31   41.01  924.89   44.69  924.55
   53.46  923.74   57.22  923.37   61.83  922.98    68.5  922.49   69.93  922.38
   84.29  920.98   88.13  920.72   92.64  920.42   94.36  920.29   95.16  920.23
  104.94   919.2  108.62  918.91  108.75   918.9  110.66  918.75  114.68  918.44
  126.81  917.29  132.82  916.83   135.8   916.6  141.85  915.74  145.26  915.47



  147.55   914.9  147.67  914.89  148.52  914.83  148.59  914.82  151.37  914.95
  152.21  914.89  152.77  914.84  152.92  914.84  157.34  914.54  158.56  914.45
  162.45   914.3  162.97  914.61   164.9  915.13  166.86  915.11  167.85  915.11
  167.94  907.54  168.33   901.9  171.21  900.81  172.93  900.11  174.53  899.46
     176  898.91  180.21  897.48  187.35  897.85  192.43  897.98  196.22   897.6
  197.82  898.27  198.86  898.95  199.12  899.03     201  899.47   202.7  900.17
  202.74  911.12   202.9  911.27  203.18   911.2  203.94     911  204.22  910.92
  204.63  909.92  204.81  909.83  213.42  909.08  213.52  909.07  215.91     909
  216.43  908.98  220.86  908.84  248.63  907.34  250.11   907.3  250.47  907.33
  251.24  907.48  263.14  908.81  268.26  909.32  282.18  909.51  286.53  909.64
  296.93  910.63  297.98  910.73  298.33  910.78  298.48  910.78  300.26     911

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  168.33     .04   202.7     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        168.33   202.7          120.462  169.51  196.87             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 176.223  914.56       T
 199.931  300.26  914.56       T

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 388.8611

INPUT
Description: 
Station Elevation Data    num=      35
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   943.8    4.02  943.62     5.7     943   30.84  927.41   38.05  922.87
   52.32  920.72   74.08  919.14   76.64  919.08   82.24  918.89   88.44  916.64
  110.11  908.75  110.65  908.56  115.45  906.81  117.27   906.3  124.08  900.14
   126.1  898.63  127.03  897.94  127.96  897.85  141.55  896.55  157.01   900.8
   164.7  902.92  167.31  903.76  168.38  904.11  171.28  904.64  172.13  904.75
  172.65  905.02  173.65  905.33  175.31  905.54  175.94  905.69  176.75  905.68
   180.6  905.74  183.33  906.02  185.06  905.87  188.36  905.68  203.19  906.27

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  117.27    .033  168.38     .06



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        117.27  168.38          125.202  105.74  77.406             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 283.1181

INPUT
Description: 
Station Elevation Data    num=      46
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  925.17   10.77  920.52   31.24  917.18   33.66  916.97   49.82  914.67
   50.23  914.58   56.65  912.39   60.44  913.12   61.23  913.27   68.73  913.95
   73.06   913.9   75.63  913.89   78.56  914.02   79.91  914.08   81.13  914.14
   81.76  913.55   93.64   900.8   95.26  899.06   97.43  897.93  108.72     895
  109.66  895.02   123.8  898.19  134.02  900.47   134.3  900.54   137.8  901.24
  140.43  901.63  142.02   901.8   147.3   902.5   149.9  903.01  150.58  903.09
  151.16  903.18  152.01  903.22  152.32  903.36  153.29  903.61   153.7  903.63
  154.16  903.81  155.51  903.85  155.53  903.85  156.98  903.84  157.41  903.82
  158.42  903.71  158.75  903.38  160.28  903.17  161.03  903.24  184.01  903.91
  184.85  903.74

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06   93.64    .033  134.02     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         93.64  134.02           96.688  106.49 101.506             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 176.6302

INPUT
Description: 
Station Elevation Data    num=      60
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  922.99     .21  922.97      45  917.07   68.19  913.98   81.65  912.14
   96.19   911.1   98.98  911.01   105.2  910.82  106.83  910.83  108.26  910.84



  109.53  910.84   110.7  910.85  112.82  910.85  113.82  910.86   114.7  910.86
  125.03  905.43  125.23  905.32  128.08  903.85  131.61  902.02  132.72  901.71
   146.3  897.65  147.36  897.62  151.72   897.5  151.99  897.47  152.85   897.3
  161.72  893.75  166.99  892.29  177.54  894.32  177.63  894.35   177.8  894.41
  177.93  894.45  178.27  894.57  178.55  894.67  178.97  894.81  179.07  894.85
  179.51     895  180.47  895.33   180.6  895.38  182.25  895.95  182.28  895.96
  182.35  895.98  183.96  896.54  184.96  896.89  185.79  897.17  186.15   897.3
   187.2  897.66  187.75  897.98  188.49   898.4   188.6  898.47  189.68  898.51
  191.15  898.55  194.59   898.5  197.45  898.68  198.32  898.75  198.85  898.68
  198.92  898.67  203.55  898.32  204.02  898.31  205.07  898.31   205.4   898.3

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  152.85    .033  186.15     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        152.85  186.15           68.689  114.34 141.027             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 62.28806

INPUT
Description: 
Station Elevation Data    num=      52
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  921.53     .09  921.52   34.63   916.7   46.19  915.11    57.1   910.9
   66.87  910.11   68.28  910.13   74.18  907.81   80.39  905.46   81.17  905.24
   92.09  903.24   99.03  901.96  104.87  900.28  106.69  899.71  112.03  897.71
  115.34  897.07  117.23  896.71  124.61  895.28  126.55  895.15  127.87  894.63
  134.17  893.83  143.28  892.68  149.02  891.93  149.79  891.81  150.83  892.42
  150.95  892.48  151.03  892.51  151.07  892.53  151.32  892.65  151.98  892.95
  158.69  896.03  163.65  898.32   163.9  898.49     165   899.2  166.05  899.13
  166.62  899.18  168.04  898.94  168.53  898.86  169.44  898.79  174.88  898.72
  176.05  898.71  177.64  898.72  179.33  898.68  185.77  898.68   186.7  898.67
  188.46  898.67  190.67  898.48     191  898.43  191.67  898.31  193.15  898.06
  196.08  898.08  197.09  898.09

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  126.55    .033  158.69     .06



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        126.55  158.69                0       0       0             .1       .3

                                                                                

SUMMARY OF MANNING'S N VALUES 

River:Stream          
                                                                 
      Reach          River Sta.       n1        n2        n3     
                                                                 
 Reach                1884.237           .06      .033       .06 
 Reach                1779.593           .06      .033       .06 
 Reach                1600.512           .06      .033       .06 
 Reach                1461.160           .06      .033       .06 
 Reach                1258.927           .06      .033       .06 
 Reach                1182.848           .06      .033       .06 
 Reach                1092.190           .06      .033       .06 
 Reach                873.8912           .06      .033       .06 
 Reach                762.3889           .06      .033       .06 
 Reach                626.3436           .03       .04       .03 
 Reach                592          Bridge                      
 Reach                558.3685           .03       .04       .03 
 Reach                388.8611           .06      .033       .06 
 Reach                283.1181           .06      .033       .06 
 Reach                176.6302           .06      .033       .06 
 Reach                62.28806           .06      .033       .06 
                                                                 

                                                                                

SUMMARY OF REACH LENGTHS

River: Stream          
                                                                 
      Reach          River Sta.      Left     Channel    Right   
                                                                 
 Reach                1884.237        87.263    104.64    99.362 
 Reach                1779.593        46.246    179.08    62.301 
 Reach                1600.512       107.579    139.35    11.829 
 Reach                1461.160        92.336    202.23    11.941 
 Reach                1258.927        24.845     76.08     70.24 
 Reach                1182.848        54.037    90.657    97.318 
 Reach                1092.190       168.653     218.3    59.293 



 Reach                873.8912       117.307     111.5   132.136 
 Reach                762.3889       119.463    136.05    84.365 
 Reach                626.3436       101.327     67.98    66.819 
 Reach                592          Bridge                        
 Reach                558.3685       120.462    169.51    196.87 
 Reach                388.8611       125.202    105.74    77.406 
 Reach                283.1181        96.688    106.49   101.506 
 Reach                176.6302        68.689    114.34   141.027 
 Reach                62.28806             0         0         0 
                                                                 

                                                                                

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Stream          

                                                       
      Reach          River Sta.     Contr.    Expan.   
                                                       
 Reach                1884.237        .1        .3 
 Reach                1779.593        .1        .3 
 Reach                1600.512        .1        .3 
 Reach                1461.160        .1        .3 
 Reach                1258.927        .1        .3 
 Reach                1182.848        .1        .3 
 Reach                1092.190        .1        .3 
 Reach                873.8912        .1        .3 
 Reach                762.3889        .1        .3 
 Reach                626.3436        .3        .5 
 Reach                592      Bridge              
 Reach                558.3685        .3        .5 
 Reach                388.8611        .1        .3 
 Reach                283.1181        .1        .3 
 Reach                176.6302        .1        .3 
 Reach                62.28806        .1        .3 
                                                       

Profile Output Table - Standard Table 1
                                                                                                                                           
                    
  Reach         River Sta     Profile   Q Total   Min Ch El   W.S. Elev   Crit W.S.   E.G. Elev   E.G. Slope   Vel Chnl   Flow Area   Top 
Width   Froude # Chl  
                                          (cfs)        (ft)        (ft)        (ft)        (ft)      (ft/ft)     (ft/s)     (sq ft)        
(ft)                 



                                                                                                                                           
                    
  Reach         1884.237      4% AEP     539.00      910.26      914.95                  915.18     0.002202       3.83      147.08      
108.11           0.43  
  Reach         1884.237      1% AEP     787.00      910.26      915.63                  915.87     0.001895       4.12      259.83      
234.72           0.41  
                                                                                                                                           
                    
  Reach         1779.593      4% AEP     539.00      909.61      913.45      913.45      914.62     0.013072       8.68       62.13       
26.71           1.00  
  Reach         1779.593      1% AEP     787.00      909.61      914.79      914.79      915.51     0.005513       7.12      166.08      
178.75           0.69  
                                                                                                                                           
                    
  Reach         1600.512      4% AEP     539.00      907.58      912.60                  912.79     0.001817       3.66      173.46      
109.35           0.39  
  Reach         1600.512      1% AEP     787.00      907.58      913.12                  913.38     0.001987       4.31      238.36      
144.77           0.42  
                                                                                                                                           
                    
  Reach         1461.160      4% AEP     539.00      906.95      911.59      911.59      912.30     0.010237       7.65      106.98       
79.10           0.88  
  Reach         1461.160      1% AEP     787.00      906.95      912.03      912.03      912.87     0.010595       8.56      143.59       
85.32           0.91  
                                                                                                                                           
                    
  Reach         1258.927      4% AEP     539.00      904.54      908.33                  909.02     0.007901       6.62       81.79       
38.63           0.79  
  Reach         1258.927      1% AEP     787.00      904.54      909.00                  909.84     0.007181       7.38      108.61       
42.80           0.78  
                                                                                                                                           
                    
  Reach         1182.848      4% AEP     539.00      904.36      907.63                  908.37     0.008984       6.89       78.24       
37.01           0.84  
  Reach         1182.848      1% AEP     787.00      904.36      908.02      907.96      909.13     0.011579       8.44       93.21       
39.23           0.97  
                                                                                                                                           
                    
  Reach         1092.190      4% AEP     539.00      902.72      906.67      906.67      907.42     0.012378       7.07       83.51       
62.75           0.95  
  Reach         1092.190      1% AEP     787.00      902.72      907.13      907.13      908.04     0.011464       7.85      113.44       
65.62           0.95  
                                                                                                                                           
                    



  Reach         873.8912      4% AEP     539.00      901.28      904.02      903.89      904.79     0.010849       7.01       76.90       
40.85           0.90  
  Reach         873.8912      1% AEP     787.00      901.28      904.91                  905.65     0.006805       6.90      114.11       
43.16           0.75  
                                                                                                                                           
                    
  Reach         762.3889      4% AEP     539.00      898.82      903.66                  904.05     0.003388       5.30      133.85      
116.86           0.54  
  Reach         762.3889      1% AEP     787.00      898.82      904.89                  905.17     0.001685       4.72      241.35      
134.59           0.41  
                                                                                                                                           
                    
  Reach         626.3436      4% AEP     539.00      897.94      902.96      901.57      903.52     0.004274       5.99       89.93       
45.86           0.53  
  Reach         626.3436      1% AEP     787.00      897.94      904.06      902.32      904.79     0.004051       6.86      114.69       
52.01           0.54  
                                                                                                                                           
                    
  Reach         592                      Bridge                                                                                            
                    
                                                                                                                                           
                    
  Reach         558.3685      4% AEP     539.00      897.48      901.72                  902.28     0.004635       6.02       89.47       
33.90           0.55  
  Reach         558.3685      1% AEP     787.00      897.48      902.47                  903.31     0.005404       7.34      107.22       
34.42           0.61  
                                                                                                                                           
                    
  Reach         388.8611      4% AEP     539.00      896.55      900.28      899.99      901.13     0.009153       7.38       73.01       
31.19           0.85  
  Reach         388.8611      1% AEP     787.00      896.55      900.88      900.67      902.00     0.010015       8.50       92.54       
34.03           0.91  
                                                                                                                                           
                    
  Reach         283.1181      4% AEP     539.00      895.00      898.88      898.88      899.95     0.013275       8.27       65.15       
31.32           1.01  
  Reach         283.1181      1% AEP     787.00      895.00      899.56      899.56      900.81     0.012377       8.98       87.64       
35.15           1.00  
                                                                                                                                           
                    
  Reach         176.6302      4% AEP     539.00      892.29      896.80      896.32      897.55     0.007435       6.99       77.16       
30.58           0.78  
  Reach         176.6302      1% AEP     787.00      892.29      897.44      897.03      898.44     0.008048       8.04       97.98       
34.41           0.83  



                                                                                                                                           
                    
  Reach         62.28806      4% AEP     539.00      891.81      895.81      895.55      896.63     0.008806       7.26       75.82       
36.34           0.84  
  Reach         62.28806      1% AEP     787.00      891.81      896.40      896.19      897.47     0.008813       8.36       98.56       
40.67           0.87  
                                                                                                                                           
                    



 

 

 

APPENDIX F – HEC-RAS Output for Box Culvert Replacement  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                        HEC-RAS HEC-RAS 6.3.1 September 2022
                          U.S. Army Corps of Engineers  
                         Hydrologic Engineering Center  
                               609 Second Street        
                               Davis, California        

            X     X  XXXXXX    XXXX        XXXX       XX      XXXX
            X     X  X        X    X       X   X     X  X    X
            X     X  X        X            X   X    X    X   X
            XXXXXXX  XXXX     X       XXX  XXXX     XXXXXX    XXXX
            X     X  X        X            X  X     X    X        X
            X     X  X        X    X       X   X    X    X        X
            X     X  XXXXXX    XXXX        X    X   X    X   XXXXX

                                                                                

PROJECT DATA
Project Title: Trib Blacklick
Project File : TribBlacklick.prj
Run Date and Time: 6/14/2023 10:31:01 AM

Project in English units

                                                                                

PLAN DATA

Plan Title: Proposed Culvert
Plan File : z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.p02

           Geometry Title: Proposed Culvert
           Geometry File : 
z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.g02

           Flow Title    : TribBlacklick
           Flow File     : 
z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.f01

Plan Summary Information:
Number of:  Cross Sections =   13    Multiple Openings  =    0
            Culverts       =    0    Inline Structures  =    0
            Bridges        =    1    Lateral Structures =    0

Computational Information



    Water surface calculation tolerance  =  0.01 
    Critical depth calculation tolerance =  0.01 
    Maximum number of iterations         =  20 
    Maximum difference tolerance         =  0.3 
    Flow tolerance factor                =  0.001 

Computation Options
    Critical depth computed only where necessary
    Conveyance Calculation Method: At breaks in n values only
    Friction Slope Method:         Average Conveyance
    Computational Flow Regime:     Subcritical Flow

                                                                                

FLOW DATA

Flow Title: TribBlacklick
Flow File : z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.f01

Flow Data (cfs)
                                                                                                                                   
         
  River           Reach           RS                50% AEP         20% AEP         10% AEP          4% AEP          2% AEP        
 1% AEP  
  Stream          Reach           1884.237              169             295             395             539             659        
    787  
                                                                                                                                   
         

Boundary Conditions
                                                                                                        
  River           Reach           Profile                       Upstream                 Downstream     
                                                                                                        
  Stream          Reach           50% AEP                   Normal S = 0.0088        Normal S = 0.0088  
  Stream          Reach           20% AEP                   Normal S = 0.0088        Normal S = 0.0088  
  Stream          Reach           10% AEP                   Normal S = 0.0088        Normal S = 0.0088  
  Stream          Reach           4% AEP                    Normal S = 0.0088        Normal S = 0.0088  
  Stream          Reach           2% AEP                    Normal S = 0.0088        Normal S = 0.0088  
                                                                                                        

                                                                                

GEOMETRY DATA

Geometry Title: Proposed Culvert
Geometry File : z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.g02



CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1884.237

INPUT
Description: 
Station Elevation Data    num=      46
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  954.51    6.41  954.48   17.41  954.73   18.99  954.45    27.9  952.39
   36.66  945.28   52.98  937.21   76.89  926.06    99.4  915.71  102.77  914.92
  117.69   914.8  136.02  914.71  142.43  914.82  183.72  915.41   193.3  915.34
  227.53  915.53  231.92  915.56  234.91  915.58  236.64  915.61  238.43  913.74
  240.12  912.72  246.48  911.81  247.32  911.71  249.73  911.42  262.99  910.26
  268.87  912.33  274.02  913.52  274.06  913.53  278.11  913.51  280.36   913.5
  283.43  913.49  288.14  913.89  288.86  914.04  291.79  914.65  293.23  914.88
  301.84  915.07   309.5  915.16  328.02  915.36  336.06  915.69  347.49   917.8
   358.9  919.32  367.24  920.36  371.88  920.96  390.48  923.58  390.55  923.58
  402.92     926

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  236.64    .033  293.23     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        236.64  293.23           87.263  104.64  99.362             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1779.593

INPUT
Description: 
Station Elevation Data    num=      57
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  953.76   12.71  953.07    15.1  952.62   28.18   947.8   46.85  937.41
   56.01  933.08   76.47   919.3   82.95  917.36   94.52  914.82  109.53  914.84
  124.72  914.62  130.42  914.46  167.75  914.29  176.28  913.96   180.3  914.21
  206.69  914.43   213.1  914.45  228.82   914.6  246.52  914.15  261.09  913.77
  261.34  913.77  261.55  913.65  263.01  912.64  264.49  911.62  273.26  910.72
  279.37  909.95  281.59  909.61  285.86  912.21  295.21  916.53  296.28  917.02
  297.43   917.7  298.19  918.14  298.72  918.13   302.9   918.3  305.46  918.39
   306.4  918.43  308.56  919.07  321.57  922.79  326.12  924.08  326.71  924.09



  333.97  924.23  334.08  924.22  334.18  924.21  334.84  924.16  335.45  924.13
  335.98  924.09  336.76  924.06  337.45  924.02  338.37     924  339.17  923.97
  340.22  923.97  341.57  924.02  342.67     924  344.16  924.07  345.61  924.14
  347.09  924.15  375.25  924.51

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  261.09    .033  295.21     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        261.09  295.21           46.246  179.08  62.301             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1600.512

INPUT
Description: 
Station Elevation Data    num=      74
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  955.31    4.83  955.12    10.3  954.82   10.49  954.79   12.44  954.27
   27.28  950.49   32.66  948.56   50.57  939.06    76.9  920.79   76.97  920.73
   77.04  920.69   77.23  920.58   77.33  920.55   92.86  915.08    97.3  914.54
   98.04  914.32  100.41  913.13   103.5  912.95  125.46  912.09   135.3  912.54
  143.89  913.16  147.52  913.04  149.13   912.9  153.15   912.3  157.42  911.67
  159.22  911.63  162.96  911.35  166.09  911.12  166.58  910.96  171.56  911.22
  172.86   911.3  178.65  911.65  181.26  910.34  183.78  909.49   187.7  907.58
  195.36  908.98  198.32  909.31  200.52  909.52  203.12  909.67  214.83  910.38
  222.44  910.84   223.1  910.89  224.64  911.17   229.5  912.52  236.98   912.6
  240.38  912.97  252.23  913.23  256.85  913.24  284.12  913.52  292.99  913.53
  300.66  913.33  304.23  913.24  330.58  913.88  330.81  913.94  332.76  914.23
  333.95  914.46   337.1     915  341.58  915.77  363.46  920.07  366.71  920.38
  376.25  921.08   383.7   920.8  389.19   920.8  390.64  920.84  413.78  920.82
  417.16  920.44  420.58  920.54  433.23  922.75  437.09  923.28  442.48     924
  447.71  924.96  458.58  925.64  468.93  926.02  474.21     926

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  178.65    .033   229.5     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        178.65   229.5          107.579  139.35  11.829             .1       .3

CROSS SECTION          



RIVER: Stream          
REACH: Reach              RS: 1461.160

INPUT
Description: 
Station Elevation Data    num=      53
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  953.81    3.57  953.64   11.36  953.09   14.36  952.71   48.21  927.92
   53.89  923.77    63.8   917.2   79.26  906.95   89.12   909.8   92.93  910.98
   94.97  910.96  104.28   910.9  105.14  910.87  120.27  910.31  132.24  910.05
  165.25   912.7  168.09  913.02  173.83  913.14  185.32  913.16  199.92   913.3
  219.67  913.29   224.9  913.15  227.29  913.08  229.73  913.01  232.19  912.95
  245.18  913.13  246.82  913.08  248.56  913.06   250.4  913.09  252.32  913.17
  254.24  913.32  255.82  913.49  257.27  913.68  258.54  913.87  270.59  916.21
  272.67  916.56   275.6  917.07   289.3  919.77  296.03  920.42   299.8  920.55
  305.56   920.9  317.24  920.91  326.67  921.16  338.59  921.17   347.9  920.14
  356.73  920.37  357.38   920.4  357.67  920.47  358.83  920.61     383  924.95
  394.25  925.64  409.27  926.83  411.95  926.95

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06    63.8    .033   94.97     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          63.8   94.97           92.236  202.23  11.941             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1258.927

INPUT
Description: 
Station Elevation Data    num=      64
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  951.43    6.46  950.96    9.86   950.6   19.08  949.85   35.36  943.09
   38.43  941.82   47.71  936.33   58.08  930.28   59.67  929.41   62.77  927.72
   78.09  919.53   84.28  916.93   93.45  913.65   95.23  913.44   96.27  913.36
  102.11  915.37  102.86  915.62  111.76  912.69  113.67  911.86  113.88  911.91
  118.56  911.86  140.14  911.87  142.65  911.86   155.9   911.5  159.62  910.77
  163.94  909.84  171.83  909.49  185.25  909.12  188.34  908.93  188.82  908.78
  191.94   907.8  196.59  906.47  204.94   906.3  208.68  906.22  208.69  906.22
  210.23  906.06  220.83  904.86  222.08  904.54  223.81  905.38  236.17   912.6
  237.18  912.66   240.2  912.84  254.22  913.03   268.3  913.23  268.94  913.27
  276.16  914.75  297.12  918.82  297.43  918.87  297.87  918.95  300.06  919.38



  301.22  919.49  313.34  919.95  330.21  921.02  330.82  921.02  347.58  921.46
  349.42  921.46  352.67   921.1  362.31  919.95  369.02  920.19  375.42  921.76
  396.95  924.31   400.4  924.94  402.38  925.07  420.78  926.55

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  191.94    .033  236.17     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        191.94  236.17           24.845   76.08   70.24             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1182.848

INPUT
Description: 
Station Elevation Data    num=      57
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     951    8.98  950.41   15.92  949.84   24.27  949.24   46.86   938.8
   50.02  937.49   51.87   936.4   61.11  931.15   73.73  923.85   83.68  918.39
   96.32  912.61   97.83  912.54   98.27  912.52   98.84  912.49   99.51  912.44
  100.25  912.37  101.02  912.29  101.77   912.2  102.44  912.11  112.95  911.91
  114.01  911.79  115.03  911.68  115.96  911.57  133.21  911.73  140.29   911.7
  149.68  911.36  165.78  910.93  169.21  910.45  174.14  909.47  188.43   909.2
   203.9  908.82  206.99  907.98   211.6  906.73  212.03  906.68  214.83  906.65
  214.84  906.65  214.85  906.64  218.19  905.47  222.65  905.08   223.3  905.03
  238.83  904.36  246.38  908.19  252.44   911.3  253.18  911.32  263.22  911.58
  270.91  911.77  272.78  911.84  282.34   913.4  309.28  919.56  314.28  919.84
  314.38  919.85  314.48  919.83  316.88   919.5   327.6  918.06   350.7  922.45
  356.72  923.68  372.54  924.73

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06   203.9    .033  246.38     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         203.9  246.38           54.037  90.657  97.318             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1092.190



INPUT
Description: 
Station Elevation Data    num=      66
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  949.51   11.05   948.8   22.84  947.98   28.64  946.25   40.02  942.95
   49.69  937.97    51.8  936.92    53.8  935.87   57.25  933.56    75.1  924.63
   98.61  911.15  112.56  911.04  120.78   910.8  124.41  911.09  134.91  911.28
  140.61  910.99  146.23  910.74  154.12  909.75  156.92  909.38  168.82  908.93
  170.03   908.9  170.59  908.87  182.01  908.55  187.74  908.52  192.38  906.93
   195.1  906.24  213.03  906.07  224.64  905.96  227.72  905.82   228.3  905.72
  240.95  903.51  245.07  902.72  245.65  902.81  245.78  902.85     246  902.91
  246.43  903.06     248  903.63  258.68  907.61  262.55  909.05  268.81  908.95
  274.59  908.85  277.34  908.75  277.84  908.77  279.85  908.64  281.67  908.51
  287.15  908.86  288.52  909.19  291.79  909.02  298.71  908.93  302.57   908.4
  307.08  907.64  310.52  908.31  314.31  908.99  321.29  908.94  323.42  908.95
  326.02  909.02  328.86  909.15  340.44  909.35  347.49  909.77  350.35  909.99
  353.42  910.28  356.33  910.61  365.51  914.43  388.89  923.25     406  923.94
  412.35  924.18

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  213.03    .033  258.68     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        213.03  258.68          149.522 196.726  36.742             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 895.4649

INPUT
Description: 
Station Elevation Data    num=      49
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  948.62   18.14  947.28   29.51  946.46   55.15  944.54   59.18  944.02
   66.65  941.48   88.92  933.88  105.49  924.34  120.71  915.34  126.17  912.92
   133.8  910.42  139.01  908.79  141.25   909.1  144.65  909.75  146.85  910.17
  148.85  910.09   154.2  909.98  159.72  903.99  160.57  903.06  161.39  901.19
  186.21  901.19  189.86  902.86  190.19  902.87  199.91   903.6  202.64   903.8
  204.28  904.64   207.7  906.38  211.04  906.46  228.04   906.9  234.74     907
  241.67  907.18  251.72  907.07  274.82   907.1  281.52  907.24  289.52  907.24
  295.89  907.14  304.05  907.11  312.71  906.95  323.25  906.91  330.68  906.84
  331.22  906.85  331.36  906.85  332.43  906.95  345.78   908.5  362.97  909.67
  371.66  913.21  398.03  923.07  400.51  923.21  410.78  923.62



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .04  159.72    .033  204.28     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        159.72  204.28          354.101 310.149 354.181             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 162.756   951.5       T
 186.829  410.78   951.5       T

BRIDGE                 

RIVER: Stream          
REACH: Reach              RS: 592     

INPUT
Description: 
Distance from Upstream XS =     6.8
Deck/Roadway Width        =     300
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       6
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   24.08     959     892   165.2   951.5     892   165.2   951.5  910.19
   185.4   951.5  910.19   185.4   951.5     892  410.78   946.5     892

Upstream Bridge Cross Section Data
Station Elevation Data    num=      49
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  948.62   18.14  947.28   29.51  946.46   55.15  944.54   59.18  944.02
   66.65  941.48   88.92  933.88  105.49  924.34  120.71  915.34  126.17  912.92
   133.8  910.42  139.01  908.79  141.25   909.1  144.65  909.75  146.85  910.17
  148.85  910.09   154.2  909.98  159.72  903.99  160.57  903.06  161.39  901.19
  186.21  901.19  189.86  902.86  190.19  902.87  199.91   903.6  202.64   903.8
  204.28  904.64   207.7  906.38  211.04  906.46  228.04   906.9  234.74     907
  241.67  907.18  251.72  907.07  274.82   907.1  281.52  907.24  289.52  907.24
  295.89  907.14  304.05  907.11  312.71  906.95  323.25  906.91  330.68  906.84
  331.22  906.85  331.36  906.85  332.43  906.95  345.78   908.5  362.97  909.67
  371.66  913.21  398.03  923.07  400.51  923.21  410.78  923.62

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  159.72     .04  204.28     .03

Bank Sta: Left   Right    Coeff Contr.   Expan.



        159.72  204.28             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 162.756   951.5       T
 186.829  410.78   951.5       T

Downstream  Deck/Roadway Coordinates
    num=       6
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   13.71     959     892   177.8   951.5     892   177.8   951.5   906.6
   198.3   951.5   906.6   198.3   951.5     892  300.26   946.5     892

Downstream Bridge Cross Section Data
Station Elevation Data    num=      80
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  929.75    5.71  928.95    8.21  928.62   13.71  927.45   18.82  926.42
   20.01  926.36   30.11  925.65   35.31  925.31   41.01  924.89   44.69  924.55
   53.46  923.74   57.22  923.37   61.83  922.98    68.5  922.49   69.93  922.38
   84.29  920.98   88.13  920.72   92.64  920.42   94.36  920.29   95.16  920.23
  104.94   919.2  108.62  918.91  108.75   918.9  110.66  918.75  114.68  918.44
  126.81  917.29  132.82  916.83   135.8   916.6  141.85  915.74  145.26  915.47
  147.55   914.9  147.67  914.89  148.52  914.83  148.59  914.82  151.37  914.95
  152.21  914.89  152.77  914.84  152.92  914.84  157.34  914.54  158.56  914.45
  162.45   914.3  162.97  914.61   164.9  915.13  166.86  915.11  167.85  915.11
  167.94  907.54  168.33   901.9  171.21  900.81  172.93  900.11  174.53  899.46
     176  897.48  198.86  897.48  199.12  899.03     201  899.47   202.7  900.17
  202.74  911.12   202.9  911.27  203.18   911.2  203.94     911  204.22  910.92
  204.63  909.92  204.81  909.83  213.42  909.08  213.52  909.07  215.91     909
  216.43  908.98  220.86  908.84  248.63  907.34  250.11   907.3  250.47  907.33
  251.24  907.48  263.14  908.81  268.26  909.32  282.18  909.51  286.53  909.64
  296.93  910.63  297.98  910.73  298.33  910.78  298.48  910.78  300.26     911

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  168.33     .04   202.7     .03

Bank Sta: Left   Right    Coeff Contr.   Expan.
        168.33   202.7             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 176.223   951.5       T
 199.931  300.26   951.5       T

Upstream Embankment side slope              =       2 horiz. to 1.0 vertical
Downstream Embankment side slope            =       2 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        



Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Energy Only

Additional Bridge Parameters
       Add Friction component to Momentum
       Do not add Weight component to Momentum
       Class B flow critical depth computations use critical depth 
           inside the bridge at the upstream end
       Criteria to check for pressure flow = Upstream energy grade line

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 558.3685

INPUT
Description: 
Station Elevation Data    num=      81
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  929.75    5.71  928.95    8.21  928.62   13.71  927.45   18.82  926.42
   20.01  926.36   30.11  925.65   35.31  925.31   41.01  924.89   44.69  924.55
   53.46  923.74   57.22  923.37   61.83  922.98    68.5  922.49   69.93  922.38
   84.29  920.98   88.13  920.72   92.64  920.42   94.36  920.29   95.16  920.23
  104.94   919.2  108.62  918.91  108.75   918.9  110.66  918.75  114.68  918.44
  126.81  917.29  132.82  916.83   135.8   916.6  141.85  915.74  145.26  915.47
  147.55   914.9  147.67  914.89  148.52  914.83  148.59  914.82  151.37  914.95
  152.21  914.89  152.77  914.84  152.92  914.84  157.34  914.54  158.56  914.45
  162.45   914.3  162.97  914.61   164.9  915.13  166.86  915.11  167.85  915.11
  167.94  907.54  168.33   901.9  171.21  900.81  172.93  900.11  174.53  899.46
     176  898.48  180.21  897.48  198.86  897.48  199.12  899.03     201  899.47
   202.7  900.17  202.74  911.12   202.9  911.27  203.18   911.2  203.94     911
  204.22  910.92  204.63  909.92  204.81  909.83  213.42  909.08  213.52  909.07
  215.91     909  216.43  908.98  220.86  908.84  248.63  907.34  250.11   907.3
  250.47  907.33  251.24  907.48  263.14  908.81  268.26  909.32  282.18  909.51
  286.53  909.64  296.93  910.63  297.98  910.73  298.33  910.78  298.48  910.78
  300.26     911



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  168.33     .04   202.7     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        168.33   202.7          120.462  169.51  196.87             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 176.223   951.5       T
 199.931  300.26   951.5       T

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 388.8611

INPUT
Description: 
Station Elevation Data    num=      35
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   943.8    4.02  943.62     5.7     943   30.84  927.41   38.05  922.87
   52.32  920.72   74.08  919.14   76.64  919.08    77.6  919.05   82.24  918.89
  110.11  908.75  110.65  908.56  115.45  906.81  117.27   906.3  124.08  900.14
   126.1  898.63  127.03  897.94  127.96  897.85  141.55  896.55  157.01   900.8
   164.7  902.92  167.31  903.76  168.38  904.11  171.28  904.64  172.13  904.75
  172.65  905.02  173.65  905.33  175.31  905.54  175.94  905.69  176.75  905.68
   180.6  905.74  183.33  906.02  185.06  905.87  188.36  905.68  203.19  906.27

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  117.27    .033  168.38     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        117.27  168.38          125.202  105.74  77.406             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 283.1181

INPUT
Description: 
Station Elevation Data    num=      46
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev



       0  925.17   10.77  920.52   31.24  917.18   33.66  916.97   49.82  914.67
   50.23  914.58   50.71  914.42   56.65  912.39   61.23  913.27   68.73  913.95
   73.06   913.9   75.63  913.89   78.56  914.02   79.91  914.08   81.13  914.14
   81.76  913.55   93.64   900.8   95.26  899.06   97.43  897.93  108.72     895
  109.66  895.02   123.8  898.19  134.02  900.47   134.3  900.54   137.8  901.24
  140.43  901.63  142.02   901.8   147.3   902.5   149.9  903.01  150.58  903.09
  151.16  903.18  152.01  903.22  152.32  903.36  153.29  903.61   153.7  903.63
  154.16  903.81  155.51  903.85  155.53  903.85  156.98  903.84  157.41  903.82
  158.42  903.71  158.75  903.38  160.28  903.17  161.03  903.24  184.01  903.91
  184.85  903.74

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06   93.64    .033  134.02     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         93.64  134.02           96.688  106.49 101.506             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 176.6302

INPUT
Description: 
Station Elevation Data    num=      60
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  922.99     .21  922.97      45  917.07   68.19  913.98   81.65  912.14
   86.03  911.83   96.19   911.1   105.2  910.82  106.83  910.83  108.26  910.84
  109.53  910.84   110.7  910.85  112.82  910.85  113.82  910.86   114.7  910.86
  125.03  905.43  125.23  905.32  128.08  903.85  131.61  902.02  132.72  901.71
   146.3  897.65  147.36  897.62  151.72   897.5  151.99  897.47  152.85   897.3
  161.72  893.75  166.99  892.29  177.54  894.32  177.63  894.35   177.8  894.41
  177.93  894.45  178.27  894.57  178.55  894.67  178.97  894.81  179.07  894.85
  179.51     895  180.47  895.33   180.6  895.38  182.25  895.95  182.28  895.96
  182.35  895.98  183.96  896.54  184.96  896.89  185.79  897.17  186.15   897.3
   187.2  897.66  187.75  897.98  188.49   898.4   188.6  898.47  189.68  898.51
  191.15  898.55  194.59   898.5  197.45  898.68  198.32  898.75  198.85  898.68
  198.92  898.67  203.55  898.32  204.02  898.31  205.07  898.31   205.4   898.3

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  152.85    .033  186.15     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        152.85  186.15           68.689  114.34 141.027             .1       .3



CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 62.28806

INPUT
Description: 
Station Elevation Data    num=      52
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  921.53     .09  921.52   34.63   916.7   46.19  915.11    57.1   910.9
   66.87  910.11   68.28  910.13   74.18  907.81   80.39  905.46   80.46  905.44
   81.17  905.24   99.03  901.96  104.87  900.28  106.69  899.71  112.03  897.71
  115.34  897.07  117.23  896.71  124.61  895.28  126.55  895.15  127.87  894.63
  134.17  893.83  143.28  892.68  149.02  891.93  149.79  891.81  150.83  892.42
  150.95  892.48  151.03  892.51  151.07  892.53  151.32  892.65  151.98  892.95
  158.69  896.03  163.65  898.32   163.9  898.49     165   899.2  166.05  899.13
  166.62  899.18  168.04  898.94  168.53  898.86  169.44  898.79  174.88  898.72
  176.05  898.71  177.64  898.72  179.33  898.68  185.77  898.68   186.7  898.67
  188.46  898.67  190.67  898.48     191  898.43  191.67  898.31  193.15  898.06
  196.08  898.08  197.09  898.09

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  126.55    .033  158.69     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        126.55  158.69                0       0       0             .1       .3

                                                                                

SUMMARY OF MANNING'S N VALUES 

River:Stream          
                                                                 
      Reach          River Sta.       n1        n2        n3     
                                                                 
 Reach                1884.237           .06      .033       .06 
 Reach                1779.593           .06      .033       .06 
 Reach                1600.512           .06      .033       .06 
 Reach                1461.160           .06      .033       .06 
 Reach                1258.927           .06      .033       .06 
 Reach                1182.848           .06      .033       .06 
 Reach                1092.190           .06      .033       .06 
 Reach                895.4649           .04      .033       .05 
 Reach                592          Bridge                      



 Reach                558.3685           .03       .04       .03 
 Reach                388.8611           .06      .033       .06 
 Reach                283.1181           .06      .033       .06 
 Reach                176.6302           .06      .033       .06 
 Reach                62.28806           .06      .033       .06 
                                                                 

                                                                                

SUMMARY OF REACH LENGTHS

River: Stream          
                                                                 
      Reach          River Sta.      Left     Channel    Right   
                                                                 
 Reach                1884.237        87.263    104.64    99.362 
 Reach                1779.593        46.246    179.08    62.301 
 Reach                1600.512       107.579    139.35    11.829 
 Reach                1461.160        92.236    202.23    11.941 
 Reach                1258.927        24.845     76.08     70.24 
 Reach                1182.848        54.037    90.657    97.318 
 Reach                1092.190       149.522   196.726    36.742 
 Reach                895.4649       354.101   310.149   354.181 
 Reach                592          Bridge                        
 Reach                558.3685       120.462    169.51    196.87 
 Reach                388.8611       125.202    105.74    77.406 
 Reach                283.1181        96.688    106.49   101.506 
 Reach                176.6302        68.689    114.34   141.027 
 Reach                62.28806             0         0         0 
                                                                 

                                                                                

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Stream          

                                                       
      Reach          River Sta.     Contr.    Expan.   
                                                       
 Reach                1884.237        .1        .3 
 Reach                1779.593        .1        .3 
 Reach                1600.512        .1        .3 
 Reach                1461.160        .1        .3 
 Reach                1258.927        .1        .3 
 Reach                1182.848        .1        .3 
 Reach                1092.190        .1        .3 
 Reach                895.4649        .3        .5 



 Reach                592      Bridge              
 Reach                558.3685        .3        .5 
 Reach                388.8611        .1        .3 
 Reach                283.1181        .1        .3 
 Reach                176.6302        .1        .3 
 Reach                62.28806        .1        .3 
                                                       

Profile Output Table - Standard Table 1
                                                                                                                                   
                                       
  Reach         River Sta     Profile       Plan   Q Total   Min Ch El   W.S. Elev   Crit W.S.   E.G. Elev   E.G. Slope   Vel Chnl 
 Flow Area   Top Width   Froude # Chl  
                                                     (cfs)        (ft)        (ft)        (ft)        (ft)      (ft/ft)     (ft/s) 
   (sq ft)        (ft)                 
                                                                                                                                   
                                       
  Reach         1884.237      4% AEP        prop    539.00      910.26      914.95                  915.18     0.002202       3.83 
    147.08      108.11           0.43  
  Reach         1884.237      4% AEP        ex      539.00      910.26      914.95                  915.18     0.002202       3.83 
    147.08      108.11           0.43  
  Reach         1884.237      1% AEP        prop    787.00      910.26      915.63                  915.87     0.001895       4.12 
    259.83      234.72           0.41  
  Reach         1884.237      1% AEP        ex      787.00      910.26      915.63                  915.87     0.001895       4.12 
    259.83      234.72           0.41  
                                                                                                                                   
                                       
  Reach         1779.593      4% AEP        prop    539.00      909.61      913.45      913.45      914.62     0.013072       8.68 
     62.13       26.71           1.00  
  Reach         1779.593      4% AEP        ex      539.00      909.61      913.45      913.45      914.62     0.013072       8.68 
     62.13       26.71           1.00  
  Reach         1779.593      1% AEP        prop    787.00      909.61      914.79      914.79      915.51     0.005513       7.12 
    166.08      178.75           0.69  
  Reach         1779.593      1% AEP        ex      787.00      909.61      914.79      914.79      915.51     0.005513       7.12 
    166.08      178.75           0.69  
                                                                                                                                   
                                       
  Reach         1600.512      4% AEP        prop    539.00      907.58      912.60                  912.79     0.001817       3.66 
    173.46      109.35           0.39  
  Reach         1600.512      4% AEP        ex      539.00      907.58      912.60                  912.79     0.001817       3.66 
    173.46      109.35           0.39  
  Reach         1600.512      1% AEP        prop    787.00      907.58      913.12                  913.38     0.001987       4.31 
    238.36      144.77           0.42  
  Reach         1600.512      1% AEP        ex      787.00      907.58      913.12                  913.38     0.001987       4.31 
    238.36      144.77           0.42  
                                                                                                                                   
                                       



  Reach         1461.160      4% AEP        prop    539.00      906.95      911.59      911.59      912.30     0.010237       7.65 
    106.98       79.10           0.88  
  Reach         1461.160      4% AEP        ex      539.00      906.95      911.59      911.59      912.30     0.010237       7.65 
    106.98       79.10           0.88  
  Reach         1461.160      1% AEP        prop    787.00      906.95      912.03      912.03      912.87     0.010595       8.56 
    143.59       85.32           0.91  
  Reach         1461.160      1% AEP        ex      787.00      906.95      912.03      912.03      912.87     0.010595       8.56 
    143.59       85.32           0.91  
                                                                                                                                   
                                       
  Reach         1258.927      4% AEP        prop    539.00      904.54      908.34                  909.02     0.007869       6.61 
     81.90       38.64           0.79  
  Reach         1258.927      4% AEP        ex      539.00      904.54      908.33                  909.02     0.007901       6.62 
     81.79       38.63           0.79  
  Reach         1258.927      1% AEP        prop    787.00      904.54      909.00                  909.84     0.007181       7.38 
    108.61       42.80           0.78  
  Reach         1258.927      1% AEP        ex      787.00      904.54      909.00                  909.84     0.007181       7.38 
    108.61       42.80           0.78  
                                                                                                                                   
                                       
  Reach         1182.848      4% AEP        prop    539.00      904.36      907.62                  908.37     0.009129       6.93 
     77.81       36.94           0.84  
  Reach         1182.848      4% AEP        ex      539.00      904.36      907.63                  908.37     0.008984       6.89 
     78.24       37.01           0.84  
  Reach         1182.848      1% AEP        prop    787.00      904.36      908.02      907.96      909.13     0.011579       8.44 
     93.21       39.23           0.97  
  Reach         1182.848      1% AEP        ex      787.00      904.36      908.02      907.96      909.13     0.011579       8.44 
     93.21       39.23           0.97  
                                                                                                                                   
                                       
  Reach         1092.190      4% AEP        prop    539.00      902.72      906.68      906.68      907.42     0.012074       7.01 
     84.29       62.83           0.94  
  Reach         1092.190      4% AEP        ex      539.00      902.72      906.67      906.67      907.42     0.012378       7.07 
     83.51       62.75           0.95  
  Reach         1092.190      1% AEP        prop    787.00      902.72      907.13      907.13      908.04     0.011464       7.85 
    113.44       65.62           0.95  
  Reach         1092.190      1% AEP        ex      787.00      902.72      907.13      907.13      908.04     0.011464       7.85 
    113.44       65.62           0.95  
                                                                                                                                   
                                       
  Reach         895.4649      4% AEP        prop    539.00      901.19      905.19      903.69      905.68     0.002448       5.60 
     96.23       46.75           0.49  
  Reach         895.4649      1% AEP        prop    787.00      901.19      906.38      904.40      906.99     0.002197       6.31 
    124.74       50.17           0.49  
                                                                                                                                   
                                       
  Reach         873.8912      4% AEP        ex      539.00      901.28      904.02      903.89      904.79     0.010849       7.01 



     76.90       40.85           0.90  
  Reach         873.8912      1% AEP        ex      787.00      901.28      904.91                  905.65     0.006805       6.90 
    114.11       43.16           0.75  
                                                                                                                                   
                                       
  Reach         762.3889      4% AEP        ex      539.00      898.82      903.66                  904.05     0.003388       5.30 
    133.85      116.86           0.54  
  Reach         762.3889      1% AEP        ex      787.00      898.82      904.89                  905.17     0.001685       4.72 
    241.35      134.59           0.41  
                                                                                                                                   
                                       
  Reach         626.3436      4% AEP        ex      539.00      897.94      902.96      901.57      903.52     0.004274       5.99 
     89.93       45.86           0.53  
  Reach         626.3436      1% AEP        ex      787.00      897.94      904.06      902.32      904.79     0.004051       6.86 
    114.69       52.01           0.54  
                                                                                                                                   
                                       
  Reach         592                                 Bridge                                                                         
                                       
                                                                                                                                   
                                       
  Reach         558.3685      4% AEP        prop    539.00      897.48      901.70                  902.18     0.003758       5.58 
     96.54       33.84           0.49  
  Reach         558.3685      4% AEP        ex      539.00      897.48      901.72                  902.28     0.004635       6.02 
     89.47       33.90           0.55  
  Reach         558.3685      1% AEP        prop    787.00      897.48      902.48                  903.21     0.004452       6.83 
    115.16       34.42           0.55  
  Reach         558.3685      1% AEP        ex      787.00      897.48      902.47                  903.31     0.005404       7.34 
    107.22       34.42           0.61  
                                                                                                                                   
                                       
  Reach         388.8611      4% AEP        prop    539.00      896.55      900.28      899.99      901.13     0.009153       7.38 
     73.01       31.19           0.85  
  Reach         388.8611      4% AEP        ex      539.00      896.55      900.28      899.99      901.13     0.009153       7.38 
     73.01       31.19           0.85  
  Reach         388.8611      1% AEP        prop    787.00      896.55      900.88      900.67      902.00     0.010015       8.50 
     92.54       34.03           0.91  
  Reach         388.8611      1% AEP        ex      787.00      896.55      900.88      900.67      902.00     0.010015       8.50 
     92.54       34.03           0.91  
                                                                                                                                   
                                       
  Reach         283.1181      4% AEP        prop    539.00      895.00      898.88      898.88      899.95     0.013275       8.27 
     65.15       31.32           1.01  
  Reach         283.1181      4% AEP        ex      539.00      895.00      898.88      898.88      899.95     0.013275       8.27 
     65.15       31.32           1.01  
  Reach         283.1181      1% AEP        prop    787.00      895.00      899.56      899.56      900.81     0.012377       8.98 
     87.64       35.15           1.00  



  Reach         283.1181      1% AEP        ex      787.00      895.00      899.56      899.56      900.81     0.012377       8.98 
     87.64       35.15           1.00  
                                                                                                                                   
                                       
  Reach         176.6302      4% AEP        prop    539.00      892.29      896.80      896.32      897.55     0.007435       6.99 
     77.16       30.58           0.78  
  Reach         176.6302      4% AEP        ex      539.00      892.29      896.80      896.32      897.55     0.007435       6.99 
     77.16       30.58           0.78  
  Reach         176.6302      1% AEP        prop    787.00      892.29      897.44      897.03      898.44     0.008048       8.04 
     97.98       34.41           0.83  
  Reach         176.6302      1% AEP        ex      787.00      892.29      897.44      897.03      898.44     0.008048       8.04 
     97.98       34.41           0.83  
                                                                                                                                   
                                       
  Reach         62.28806      4% AEP        prop    539.00      891.81      895.81      895.55      896.63     0.008806       7.26 
     75.82       36.34           0.84  
  Reach         62.28806      4% AEP        ex      539.00      891.81      895.81      895.55      896.63     0.008806       7.26 
     75.82       36.34           0.84  
  Reach         62.28806      1% AEP        prop    787.00      891.81      896.40      896.19      897.47     0.008813       8.36 
     98.56       40.67           0.87  
  Reach         62.28806      1% AEP        ex      787.00      891.81      896.40      896.19      897.47     0.008813       8.36 
     98.56       40.67           0.87  
                                                                                                                                   
                                       



 

 

 

APPENDIX G – HEC-RAS Output for Proposed Bridge 

 

 
 

 

 

 

 



                        HEC-RAS HEC-RAS 6.3.1 September 2022
                          U.S. Army Corps of Engineers  
                         Hydrologic Engineering Center  
                               609 Second Street        
                               Davis, California        

            X     X  XXXXXX    XXXX        XXXX       XX      XXXX
            X     X  X        X    X       X   X     X  X    X
            X     X  X        X            X   X    X    X   X
            XXXXXXX  XXXX     X       XXX  XXXX     XXXXXX    XXXX
            X     X  X        X            X  X     X    X        X
            X     X  X        X    X       X   X    X    X        X
            X     X  XXXXXX    XXXX        X    X   X    X   XXXXX

                                                                                

PROJECT DATA
Project Title: Trib Blacklick
Project File : TribBlacklick.prj
Run Date and Time: 6/14/2023 10:18:34 AM

Project in English units

                                                                                

PLAN DATA

Plan Title: Existing Plan
Plan File : z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.p01

           Geometry Title: Exist Geometry
           Geometry File : z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.g01

           Flow Title    : TribBlacklick
           Flow File     : z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.f01

Plan Summary Information:
Number of:  Cross Sections =   15    Multiple Openings  =    0
            Culverts       =    0    Inline Structures  =    0
            Bridges        =    1    Lateral Structures =    0



Computational Information
    Water surface calculation tolerance  =  0.01 
    Critical depth calculation tolerance =  0.01 
    Maximum number of iterations         =  20 
    Maximum difference tolerance         =  0.3 
    Flow tolerance factor                =  0.001 

Computation Options
    Critical depth computed only where necessary
    Conveyance Calculation Method: At breaks in n values only
    Friction Slope Method:         Average Conveyance
    Computational Flow Regime:     Subcritical Flow

                                                                                

FLOW DATA

Flow Title: TribBlacklick
Flow File : z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.f01

Flow Data (cfs)
                                                                                                                                           
 
  River           Reach           RS                50% AEP         20% AEP         10% AEP          4% AEP          2% AEP          1% AEP
 
  Stream          Reach           1884.237              169             295             395             539             659             787
 
                                                                                                                                           
 

Boundary Conditions
                                                                                                        
  River           Reach           Profile                       Upstream                 Downstream     
                                                                                                        
  Stream          Reach           50% AEP                   Normal S = 0.0088        Normal S = 0.0088  
  Stream          Reach           20% AEP                   Normal S = 0.0088        Normal S = 0.0088  
  Stream          Reach           10% AEP                   Normal S = 0.0088        Normal S = 0.0088  
  Stream          Reach           4% AEP                    Normal S = 0.0088        Normal S = 0.0088  
  Stream          Reach           2% AEP                    Normal S = 0.0088        Normal S = 0.0088  
                                                                                                        

                                                                                



GEOMETRY DATA

Geometry Title: Exist Geometry
Geometry File : z:\Projects\10028-FAI-LIC-70\96808\400-Engineering\Structures\SFN_2335816\EngData\Hydraulics\TribBlacklick.g01

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1884.237

INPUT
Description: 
Station Elevation Data    num=      46
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  954.51    6.41  954.48   17.41  954.73   18.99  954.45    27.9  952.39
   36.66  945.28   52.98  937.21   76.89  926.06    99.4  915.71  102.77  914.92
  117.69   914.8  136.02  914.71  142.43  914.82  183.72  915.41   193.3  915.34
  227.53  915.53  231.92  915.56  234.91  915.58  236.64  915.61  238.43  913.74
  240.12  912.72  246.48  911.81  247.32  911.71  249.73  911.42  262.99  910.26
  268.87  912.33  274.02  913.52  274.06  913.53  278.11  913.51  280.36   913.5
  283.43  913.49  288.14  913.89  288.86  914.04  291.79  914.65  293.23  914.88
  301.84  915.07   309.5  915.16  328.02  915.36  336.06  915.69  347.49   917.8
   358.9  919.32  367.24  920.36  371.88  920.96  390.48  923.58  390.55  923.58
  402.92     926

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  236.64    .033  293.23     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        236.64  293.23           87.263  104.64  99.362             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1779.593

INPUT
Description: 
Station Elevation Data    num=      57
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  953.76   12.71  953.07    15.1  952.62   28.18   947.8   46.85  937.41



   56.01  933.08   76.47   919.3   82.95  917.36   94.52  914.82  109.53  914.84
  124.72  914.62  130.42  914.46  167.75  914.29  176.28  913.96   180.3  914.21
  206.69  914.43   213.1  914.45  228.82   914.6  246.52  914.15  261.09  913.77
  261.34  913.77  261.55  913.65  263.01  912.64  264.49  911.62  273.26  910.72
  279.37  909.95  281.59  909.61  285.86  912.21  295.21  916.53  296.28  917.02
  297.43   917.7  298.19  918.14  298.72  918.13   302.9   918.3  305.46  918.39
   306.4  918.43  308.56  919.07  321.57  922.79  326.12  924.08  326.71  924.09
  333.97  924.23  334.08  924.22  334.18  924.21  334.84  924.16  335.45  924.13
  335.98  924.09  336.76  924.06  337.45  924.02  338.37     924  339.17  923.97
  340.22  923.97  341.57  924.02  342.67     924  344.16  924.07  345.61  924.14
  347.09  924.15  375.25  924.51

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  261.09    .033  295.21     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        261.09  295.21           46.246  179.08  62.301             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1600.512

INPUT
Description: 
Station Elevation Data    num=      74
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  955.31    4.83  955.12    10.3  954.82   10.49  954.79   12.44  954.27
   27.28  950.49   32.66  948.56   50.57  939.06    76.9  920.79   76.97  920.73
   77.04  920.69   77.23  920.58   77.33  920.55   92.86  915.08    97.3  914.54
   98.04  914.32  100.41  913.13   103.5  912.95  125.46  912.09   135.3  912.54
  143.89  913.16  147.52  913.04  149.13   912.9  153.15   912.3  157.42  911.67
  159.22  911.63  162.96  911.35  166.09  911.12  166.58  910.96  171.56  911.22
  172.86   911.3  178.65  911.65  181.26  910.34  183.78  909.49   187.7  907.58
  195.36  908.98  198.32  909.31  200.52  909.52  203.12  909.67  214.83  910.38
  222.44  910.84   223.1  910.89  224.64  911.17   229.5  912.52  236.98   912.6
  240.38  912.97  252.23  913.23  256.85  913.24  284.12  913.52  292.99  913.53
  300.66  913.33  304.23  913.24  330.58  913.88  330.81  913.94  332.76  914.23
  333.95  914.46   337.1     915  341.58  915.77  363.46  920.07  366.71  920.38
  376.25  921.08   383.7   920.8  389.19   920.8  390.64  920.84  413.78  920.82
  417.16  920.44  420.58  920.54  433.23  922.75  437.09  923.28  442.48     924
  447.71  924.96  458.58  925.64  468.93  926.02  474.21     926



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  178.65    .033   229.5     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        178.65   229.5          107.579  139.35  11.829             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1461.160

INPUT
Description: 
Station Elevation Data    num=      53
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  953.81    3.57  953.64   11.36  953.09   14.36  952.71   48.21  927.92
   53.89  923.77    63.8   917.2   79.26  906.95   89.12   909.8   92.93  910.98
   94.97  910.96  104.28   910.9  105.14  910.87  120.27  910.31  132.24  910.05
  165.25   912.7  168.09  913.02  173.83  913.14  185.32  913.16  199.92   913.3
  219.67  913.29   224.9  913.15  227.29  913.08  229.73  913.01  232.19  912.95
  245.18  913.13  246.82  913.08  248.56  913.06   250.4  913.09  252.32  913.17
  254.24  913.32  255.82  913.49  257.27  913.68  258.54  913.87  270.59  916.21
  272.67  916.56   275.6  917.07   289.3  919.77  296.03  920.42   299.8  920.55
  305.56   920.9  317.24  920.91  326.67  921.16  338.59  921.17   347.9  920.14
  356.73  920.37  357.38   920.4  357.67  920.47  358.83  920.61     383  924.95
  394.25  925.64  409.27  926.83  411.95  926.95

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06    63.8    .033   94.97     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          63.8   94.97           92.336  202.23  11.941             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1258.927

INPUT



Description: 
Station Elevation Data    num=      64
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  951.43    6.46  950.96    9.86   950.6   19.08  949.85   35.36  943.09
   38.43  941.82   47.71  936.33   58.08  930.28   59.67  929.41   62.77  927.72
   78.09  919.53   84.28  916.93   93.45  913.65   95.23  913.44   96.27  913.36
  102.11  915.37  102.86  915.62  111.76  912.69  113.67  911.86  113.88  911.91
  118.56  911.86  140.14  911.87  142.65  911.86   155.9   911.5  159.62  910.77
  163.94  909.84  171.83  909.49  185.25  909.12  188.34  908.93  188.82  908.78
  191.94   907.8  196.59  906.47  204.94   906.3  208.68  906.22  208.69  906.22
  210.23  906.06  220.83  904.86  222.08  904.54  223.81  905.38  236.17   912.6
  237.18  912.66   240.2  912.84  254.22  913.03   268.3  913.23  268.94  913.27
  276.16  914.75  297.12  918.82  297.43  918.87  297.87  918.95  300.06  919.38
  301.22  919.49  313.34  919.95  330.21  921.02  330.82  921.02  347.58  921.46
  349.42  921.46  352.67   921.1  362.31  919.95  369.02  920.19  375.42  921.76
  396.95  924.31   400.4  924.94  402.38  925.07  420.78  926.55

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  191.94    .033  236.17     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        191.94  236.17           24.845   76.08   70.24             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1182.848

INPUT
Description: 
Station Elevation Data    num=      57
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     951    8.98  950.41   15.92  949.84   24.27  949.24   46.86   938.8
   50.02  937.49   51.87   936.4   61.11  931.15   73.73  923.85   83.68  918.39
   96.32  912.61   97.83  912.54   98.27  912.52   98.84  912.49   99.51  912.44
  100.25  912.37  101.02  912.29  101.77   912.2  102.44  912.11  112.95  911.91
  114.01  911.79  115.03  911.68  115.96  911.57  133.21  911.73  140.29   911.7
  149.68  911.36  165.78  910.93  169.21  910.45  174.14  909.47  188.43   909.2
   203.9  908.82  206.99  907.98   211.6  906.73  212.03  906.68  214.83  906.65
  214.84  906.65  214.85  906.64  218.19  905.47  222.65  905.08   223.3  905.03
  238.83  904.36  246.38  908.19  252.44   911.3  253.18  911.32  263.22  911.58
  270.91  911.77  272.78  911.84  282.34   913.4  309.28  919.56  314.28  919.84



  314.38  919.85  314.48  919.83  316.88   919.5   327.6  918.06   350.7  922.45
  356.72  923.68  372.54  924.73

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06   203.9    .033  246.38     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         203.9  246.38           54.037  90.657  97.318             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 1092.190

INPUT
Description: 
Station Elevation Data    num=      66
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  949.51   11.05   948.8   22.84  947.98   28.64  946.25   40.02  942.95
   49.69  937.97    51.8  936.92    53.8  935.87   57.25  933.56    75.1  924.63
   98.61  911.15  112.56  911.04  120.78   910.8  124.41  911.09  134.91  911.28
  140.61  910.99  146.23  910.74  154.12  909.75  156.92  909.38  168.82  908.93
  170.03   908.9  170.59  908.87  182.01  908.55  187.74  908.52  192.38  906.93
   195.1  906.24  213.03  906.07  224.64  905.96  227.72  905.82   228.3  905.72
  240.95  903.51  245.07  902.72  245.65  902.81  245.78  902.85     246  902.91
  246.43  903.06     248  903.63  258.68  907.61  262.55  909.05  268.81  908.95
  274.59  908.85  277.34  908.75  277.84  908.77  279.85  908.64  281.67  908.51
  287.15  908.86  288.52  909.19  291.79  909.02  298.71  908.93  302.57   908.4
  307.08  907.64  310.52  908.31  314.31  908.99  321.29  908.94  323.42  908.95
  326.02  909.02  328.86  909.15  340.44  909.35  347.49  909.77  350.35  909.99
  353.42  910.28  356.33  910.61  365.51  914.43  388.89  923.25     406  923.94
  412.35  924.18

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  213.03    .033  258.68     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        213.03  258.68          168.653   218.3  59.293             .1       .3

CROSS SECTION          



RIVER: Stream          
REACH: Reach              RS: 873.8912

INPUT
Description: 
Station Elevation Data    num=      53
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  947.75   11.69  946.94   16.34  946.55   40.21  944.49   52.11  942.38
    58.6  940.75   74.35  935.46   80.37  932.87  110.86  915.36  114.13  914.16
  131.74   908.3   133.8  908.62  137.24  909.15  140.66  909.84  145.23  909.74
  151.89  909.58   155.6  909.24  157.51  905.28   159.3  902.36  160.31  902.27
   161.4  902.17  177.06  901.28  178.94  901.57  188.29  902.34  190.45  902.54
     197  903.16  197.95  903.43   200.5  904.71  201.74  905.33  202.99  906.04
  211.04  906.16  212.15  906.18  227.44  906.39  258.28   907.2  261.08  907.17
  264.44  906.73  271.49  906.03  277.25  906.52  280.22  906.85  281.32  906.87
  282.53  906.88  301.15  907.11  312.09  906.95     324  906.43  342.97  906.46
  345.71  906.42  350.63  907.56  353.67  909.01   362.8  913.18  377.32  919.08
  385.89  922.29  408.72   923.6  410.78  923.68

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06   155.6    .033  202.99     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         155.6  202.99          117.307   111.5 132.136             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 762.3889

INPUT
Description: 
Station Elevation Data    num=      87
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     944    1.77  943.67     2.1  943.62    5.79  943.28    8.99   943.2
   12.08  943.43   12.26  942.86   14.76  942.99    17.5  942.16   29.67   942.4
   33.95   941.3   36.07  941.38   38.49   941.3   40.57  941.25   44.87  938.77
   64.37  929.42   68.98  928.32   78.36  926.43   90.04  922.19   99.58   918.5
  107.89   915.2  121.71  909.45  133.15  904.31  136.08  902.93  142.78  902.76
  153.29  902.35  166.69   903.4  169.31  903.43  169.86  903.44  172.57  903.46
  175.93  902.91  178.47  902.33  180.19  902.47  184.46  902.57  185.29  902.39



  201.88  898.82  202.91  898.84  203.55     899  216.17  903.05  222.03  904.93
  226.46  905.41  227.42  905.51  245.48  907.41  246.79  907.45  247.96  907.53
  248.11  907.53   249.8  906.93  251.22  906.48  253.86  905.18   254.8  904.84
  255.43  904.64   255.9   904.5   256.3   904.4  257.43  903.56  259.91  903.44
  262.59  903.33  264.54  903.26  266.23  903.22  267.87  903.19  286.65  903.59
  286.73  903.59  286.93   903.6  287.98  903.66  289.11   903.7   290.2  903.72
  290.81  903.72  291.49  903.71  292.67  903.67  293.36  903.63  293.76   903.6
  295.22  903.49  297.84  904.42  298.39  904.61  299.27  904.93  303.74   906.7
  306.15  907.62  310.97  909.53  311.93  909.93  313.49  910.54  316.98  910.62
  320.57   910.7  323.16  910.76  325.11  910.82  348.01  912.07  374.58  913.73
   403.6  918.88  415.27  920.78

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  185.29    .033  216.17     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        185.29  216.17          119.463  136.05  84.365             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
  246.79  415.27  907.53       T

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 626.3436

INPUT
Description: 
Station Elevation Data    num=      52
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  940.55    4.65  940.42     7.5  940.38   24.08  937.41   43.46  933.39
   51.46  931.56   57.34  930.06   73.94  927.48   81.42  926.15   93.87  923.44
  104.01  920.99   115.6  915.35   116.6  914.64  120.51  914.12  121.28  913.87
  121.88  913.66   139.3  907.56  141.55  906.77  152.05  901.66  154.34  900.93
  155.41  900.58  155.84  900.46  159.41  897.94  164.53  898.85  169.53  899.77
  175.01  898.99  176.44   899.3  179.91  898.66   180.7  898.54  181.26  898.53
  185.96  899.31     188  899.65  189.56  899.71   194.7  900.39  195.12   901.7
  195.49     906  197.31  905.67  197.98  905.53  200.22  904.72   200.3  904.69
  202.35  904.54  205.15  903.57  215.65  905.73  222.69  907.18  231.01  907.22
  241.15  907.44  249.86   908.1  255.83  908.52  263.92  908.44   280.2  908.96
  292.49  907.69  293.62  907.68



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  152.05     .04  195.12     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        152.05  195.12          101.327   67.98  66.819             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 158.097  914.56       T
 180.679  293.62  914.56       T

BRIDGE                 

RIVER: Stream          
REACH: Reach              RS: 592     

INPUT
Description: 
Distance from Upstream XS =     4.3
Deck/Roadway Width        =      60
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       6
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   24.08   940.5     892 159.353  914.56     892 159.353  914.56  907.28
 179.421  914.56  907.28 179.421  914.56     892   280.2     908     892

Upstream Bridge Cross Section Data
Station Elevation Data    num=      52
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  940.55    4.65  940.42     7.5  940.38   24.08  937.41   43.46  933.39
   51.46  931.56   57.34  930.06   73.94  927.48   81.42  926.15   93.87  923.44
  104.01  920.99   115.6  915.35   116.6  914.64  120.51  914.12  121.28  913.87
  121.88  913.66   139.3  907.56  141.55  906.77  152.05  901.66  154.34  900.93
  155.41  900.58  155.84  900.46  159.41  897.94  164.53  898.85  169.53  899.77
  175.01  898.99  176.44   899.3  179.91  898.66   180.7  898.54  181.26  898.53
  185.96  899.31     188  899.65  189.56  899.71   194.7  900.39  195.12   901.7
  195.49     906  197.31  905.67  197.98  905.53  200.22  904.72   200.3  904.69
  202.35  904.54  205.15  903.57  215.65  905.73  222.69  907.18  231.01  907.22
  241.15  907.44  249.86   908.1  255.83  908.52  263.92  908.44   280.2  908.96
  292.49  907.69  293.62  907.68

Manning's n Values        num=       3



     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  152.05     .04  195.12     .03

Bank Sta: Left   Right    Coeff Contr.   Expan.
        152.05  195.12             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 158.097  914.56       T
 180.679  293.62  914.56       T

Downstream  Deck/Roadway Coordinates
    num=       6
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   13.71   928.4     892 178.068  914.56     892 178.068  914.56   906.6
 198.077  914.56   906.6 198.077  914.56     892  300.26     911     892

Downstream Bridge Cross Section Data
Station Elevation Data    num=      85
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  929.75    5.71  928.95    8.21  928.62   13.71  927.45   18.82  926.42
   20.01  926.36   30.11  925.65   35.31  925.31   41.01  924.89   44.69  924.55
   53.46  923.74   57.22  923.37   61.83  922.98    68.5  922.49   69.93  922.38
   84.29  920.98   88.13  920.72   92.64  920.42   94.36  920.29   95.16  920.23
  104.94   919.2  108.62  918.91  108.75   918.9  110.66  918.75  114.68  918.44
  126.81  917.29  132.82  916.83   135.8   916.6  141.85  915.74  145.26  915.47
  147.55   914.9  147.67  914.89  148.52  914.83  148.59  914.82  151.37  914.95
  152.21  914.89  152.77  914.84  152.92  914.84  157.34  914.54  158.56  914.45
  162.45   914.3  162.97  914.61   164.9  915.13  166.86  915.11  167.85  915.11
  167.94  907.54  168.33   901.9  171.21  900.81  172.93  900.11  174.53  899.46
     176  898.91  180.21  897.48  187.35  897.85  192.43  897.98  196.22   897.6
  197.82  898.27  198.86  898.95  199.12  899.03     201  899.47   202.7  900.17
  202.74  911.12   202.9  911.27  203.18   911.2  203.94     911  204.22  910.92
  204.63  909.92  204.81  909.83  213.42  909.08  213.52  909.07  215.91     909
  216.43  908.98  220.86  908.84  248.63  907.34  250.11   907.3  250.47  907.33
  251.24  907.48  263.14  908.81  268.26  909.32  282.18  909.51  286.53  909.64
  296.93  910.63  297.98  910.73  298.33  910.78  298.48  910.78  300.26     911

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  168.33     .04   202.7     .03

Bank Sta: Left   Right    Coeff Contr.   Expan.
        168.33   202.7             .3       .5
Ineffective Flow     num=       2



   Sta L   Sta R    Elev  Permanent
       0 176.223  914.56       T
 199.931  300.26  914.56       T

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Energy Only

Additional Bridge Parameters
       Add Friction component to Momentum
       Do not add Weight component to Momentum
       Class B flow critical depth computations use critical depth 
           inside the bridge at the upstream end
       Criteria to check for pressure flow = Upstream energy grade line

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 558.3685

INPUT
Description: 
Station Elevation Data    num=      85
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  929.75    5.71  928.95    8.21  928.62   13.71  927.45   18.82  926.42
   20.01  926.36   30.11  925.65   35.31  925.31   41.01  924.89   44.69  924.55
   53.46  923.74   57.22  923.37   61.83  922.98    68.5  922.49   69.93  922.38
   84.29  920.98   88.13  920.72   92.64  920.42   94.36  920.29   95.16  920.23
  104.94   919.2  108.62  918.91  108.75   918.9  110.66  918.75  114.68  918.44
  126.81  917.29  132.82  916.83   135.8   916.6  141.85  915.74  145.26  915.47



  147.55   914.9  147.67  914.89  148.52  914.83  148.59  914.82  151.37  914.95
  152.21  914.89  152.77  914.84  152.92  914.84  157.34  914.54  158.56  914.45
  162.45   914.3  162.97  914.61   164.9  915.13  166.86  915.11  167.85  915.11
  167.94  907.54  168.33   901.9  171.21  900.81  172.93  900.11  174.53  899.46
     176  898.91  180.21  897.48  187.35  897.85  192.43  897.98  196.22   897.6
  197.82  898.27  198.86  898.95  199.12  899.03     201  899.47   202.7  900.17
  202.74  911.12   202.9  911.27  203.18   911.2  203.94     911  204.22  910.92
  204.63  909.92  204.81  909.83  213.42  909.08  213.52  909.07  215.91     909
  216.43  908.98  220.86  908.84  248.63  907.34  250.11   907.3  250.47  907.33
  251.24  907.48  263.14  908.81  268.26  909.32  282.18  909.51  286.53  909.64
  296.93  910.63  297.98  910.73  298.33  910.78  298.48  910.78  300.26     911

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03  168.33     .04   202.7     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        168.33   202.7          120.462  169.51  196.87             .3       .5
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0 176.223  914.56       T
 199.931  300.26  914.56       T

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 388.8611

INPUT
Description: 
Station Elevation Data    num=      35
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   943.8    4.02  943.62     5.7     943   30.84  927.41   38.05  922.87
   52.32  920.72   74.08  919.14   76.64  919.08   82.24  918.89   88.44  916.64
  110.11  908.75  110.65  908.56  115.45  906.81  117.27   906.3  124.08  900.14
   126.1  898.63  127.03  897.94  127.96  897.85  141.55  896.55  157.01   900.8
   164.7  902.92  167.31  903.76  168.38  904.11  171.28  904.64  172.13  904.75
  172.65  905.02  173.65  905.33  175.31  905.54  175.94  905.69  176.75  905.68
   180.6  905.74  183.33  906.02  185.06  905.87  188.36  905.68  203.19  906.27

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  117.27    .033  168.38     .06



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        117.27  168.38          125.202  105.74  77.406             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 283.1181

INPUT
Description: 
Station Elevation Data    num=      46
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  925.17   10.77  920.52   31.24  917.18   33.66  916.97   49.82  914.67
   50.23  914.58   56.65  912.39   60.44  913.12   61.23  913.27   68.73  913.95
   73.06   913.9   75.63  913.89   78.56  914.02   79.91  914.08   81.13  914.14
   81.76  913.55   93.64   900.8   95.26  899.06   97.43  897.93  108.72     895
  109.66  895.02   123.8  898.19  134.02  900.47   134.3  900.54   137.8  901.24
  140.43  901.63  142.02   901.8   147.3   902.5   149.9  903.01  150.58  903.09
  151.16  903.18  152.01  903.22  152.32  903.36  153.29  903.61   153.7  903.63
  154.16  903.81  155.51  903.85  155.53  903.85  156.98  903.84  157.41  903.82
  158.42  903.71  158.75  903.38  160.28  903.17  161.03  903.24  184.01  903.91
  184.85  903.74

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06   93.64    .033  134.02     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         93.64  134.02           96.688  106.49 101.506             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 176.6302

INPUT
Description: 
Station Elevation Data    num=      60
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  922.99     .21  922.97      45  917.07   68.19  913.98   81.65  912.14
   96.19   911.1   98.98  911.01   105.2  910.82  106.83  910.83  108.26  910.84



  109.53  910.84   110.7  910.85  112.82  910.85  113.82  910.86   114.7  910.86
  125.03  905.43  125.23  905.32  128.08  903.85  131.61  902.02  132.72  901.71
   146.3  897.65  147.36  897.62  151.72   897.5  151.99  897.47  152.85   897.3
  161.72  893.75  166.99  892.29  177.54  894.32  177.63  894.35   177.8  894.41
  177.93  894.45  178.27  894.57  178.55  894.67  178.97  894.81  179.07  894.85
  179.51     895  180.47  895.33   180.6  895.38  182.25  895.95  182.28  895.96
  182.35  895.98  183.96  896.54  184.96  896.89  185.79  897.17  186.15   897.3
   187.2  897.66  187.75  897.98  188.49   898.4   188.6  898.47  189.68  898.51
  191.15  898.55  194.59   898.5  197.45  898.68  198.32  898.75  198.85  898.68
  198.92  898.67  203.55  898.32  204.02  898.31  205.07  898.31   205.4   898.3

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  152.85    .033  186.15     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        152.85  186.15           68.689  114.34 141.027             .1       .3

CROSS SECTION          

RIVER: Stream          
REACH: Reach              RS: 62.28806

INPUT
Description: 
Station Elevation Data    num=      52
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  921.53     .09  921.52   34.63   916.7   46.19  915.11    57.1   910.9
   66.87  910.11   68.28  910.13   74.18  907.81   80.39  905.46   81.17  905.24
   92.09  903.24   99.03  901.96  104.87  900.28  106.69  899.71  112.03  897.71
  115.34  897.07  117.23  896.71  124.61  895.28  126.55  895.15  127.87  894.63
  134.17  893.83  143.28  892.68  149.02  891.93  149.79  891.81  150.83  892.42
  150.95  892.48  151.03  892.51  151.07  892.53  151.32  892.65  151.98  892.95
  158.69  896.03  163.65  898.32   163.9  898.49     165   899.2  166.05  899.13
  166.62  899.18  168.04  898.94  168.53  898.86  169.44  898.79  174.88  898.72
  176.05  898.71  177.64  898.72  179.33  898.68  185.77  898.68   186.7  898.67
  188.46  898.67  190.67  898.48     191  898.43  191.67  898.31  193.15  898.06
  196.08  898.08  197.09  898.09

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  126.55    .033  158.69     .06



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        126.55  158.69                0       0       0             .1       .3

                                                                                

SUMMARY OF MANNING'S N VALUES 

River:Stream          
                                                                 
      Reach          River Sta.       n1        n2        n3     
                                                                 
 Reach                1884.237           .06      .033       .06 
 Reach                1779.593           .06      .033       .06 
 Reach                1600.512           .06      .033       .06 
 Reach                1461.160           .06      .033       .06 
 Reach                1258.927           .06      .033       .06 
 Reach                1182.848           .06      .033       .06 
 Reach                1092.190           .06      .033       .06 
 Reach                873.8912           .06      .033       .06 
 Reach                762.3889           .06      .033       .06 
 Reach                626.3436           .03       .04       .03 
 Reach                592          Bridge                      
 Reach                558.3685           .03       .04       .03 
 Reach                388.8611           .06      .033       .06 
 Reach                283.1181           .06      .033       .06 
 Reach                176.6302           .06      .033       .06 
 Reach                62.28806           .06      .033       .06 
                                                                 

                                                                                

SUMMARY OF REACH LENGTHS

River: Stream          
                                                                 
      Reach          River Sta.      Left     Channel    Right   
                                                                 
 Reach                1884.237        87.263    104.64    99.362 
 Reach                1779.593        46.246    179.08    62.301 
 Reach                1600.512       107.579    139.35    11.829 
 Reach                1461.160        92.336    202.23    11.941 
 Reach                1258.927        24.845     76.08     70.24 
 Reach                1182.848        54.037    90.657    97.318 
 Reach                1092.190       168.653     218.3    59.293 



 Reach                873.8912       117.307     111.5   132.136 
 Reach                762.3889       119.463    136.05    84.365 
 Reach                626.3436       101.327     67.98    66.819 
 Reach                592          Bridge                        
 Reach                558.3685       120.462    169.51    196.87 
 Reach                388.8611       125.202    105.74    77.406 
 Reach                283.1181        96.688    106.49   101.506 
 Reach                176.6302        68.689    114.34   141.027 
 Reach                62.28806             0         0         0 
                                                                 

                                                                                

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Stream          

                                                       
      Reach          River Sta.     Contr.    Expan.   
                                                       
 Reach                1884.237        .1        .3 
 Reach                1779.593        .1        .3 
 Reach                1600.512        .1        .3 
 Reach                1461.160        .1        .3 
 Reach                1258.927        .1        .3 
 Reach                1182.848        .1        .3 
 Reach                1092.190        .1        .3 
 Reach                873.8912        .1        .3 
 Reach                762.3889        .1        .3 
 Reach                626.3436        .3        .5 
 Reach                592      Bridge              
 Reach                558.3685        .3        .5 
 Reach                388.8611        .1        .3 
 Reach                283.1181        .1        .3 
 Reach                176.6302        .1        .3 
 Reach                62.28806        .1        .3 
                                                       

Profile Output Table - Standard Table 1
                                                                                                                                           
                    
  Reach         River Sta     Profile   Q Total   Min Ch El   W.S. Elev   Crit W.S.   E.G. Elev   E.G. Slope   Vel Chnl   Flow Area   Top 
Width   Froude # Chl  
                                          (cfs)        (ft)        (ft)        (ft)        (ft)      (ft/ft)     (ft/s)     (sq ft)        
(ft)                 



                                                                                                                                           
                    
  Reach         1884.237      4% AEP     539.00      910.26      914.95                  915.18     0.002202       3.83      147.08      
108.11           0.43  
  Reach         1884.237      1% AEP     787.00      910.26      915.63                  915.87     0.001895       4.12      259.83      
234.72           0.41  
                                                                                                                                           
                    
  Reach         1779.593      4% AEP     539.00      909.61      913.45      913.45      914.62     0.013072       8.68       62.13       
26.71           1.00  
  Reach         1779.593      1% AEP     787.00      909.61      914.79      914.79      915.51     0.005513       7.12      166.08      
178.75           0.69  
                                                                                                                                           
                    
  Reach         1600.512      4% AEP     539.00      907.58      912.60                  912.79     0.001817       3.66      173.46      
109.35           0.39  
  Reach         1600.512      1% AEP     787.00      907.58      913.12                  913.38     0.001987       4.31      238.36      
144.77           0.42  
                                                                                                                                           
                    
  Reach         1461.160      4% AEP     539.00      906.95      911.59      911.59      912.30     0.010237       7.65      106.98       
79.10           0.88  
  Reach         1461.160      1% AEP     787.00      906.95      912.03      912.03      912.87     0.010595       8.56      143.59       
85.32           0.91  
                                                                                                                                           
                    
  Reach         1258.927      4% AEP     539.00      904.54      908.33                  909.02     0.007901       6.62       81.79       
38.63           0.79  
  Reach         1258.927      1% AEP     787.00      904.54      909.00                  909.84     0.007181       7.38      108.61       
42.80           0.78  
                                                                                                                                           
                    
  Reach         1182.848      4% AEP     539.00      904.36      907.63                  908.37     0.008984       6.89       78.24       
37.01           0.84  
  Reach         1182.848      1% AEP     787.00      904.36      908.02      907.96      909.13     0.011579       8.44       93.21       
39.23           0.97  
                                                                                                                                           
                    
  Reach         1092.190      4% AEP     539.00      902.72      906.67      906.67      907.42     0.012378       7.07       83.51       
62.75           0.95  
  Reach         1092.190      1% AEP     787.00      902.72      907.13      907.13      908.04     0.011464       7.85      113.44       
65.62           0.95  
                                                                                                                                           
                    



  Reach         873.8912      4% AEP     539.00      901.28      904.02      903.89      904.79     0.010849       7.01       76.90       
40.85           0.90  
  Reach         873.8912      1% AEP     787.00      901.28      904.91                  905.65     0.006805       6.90      114.11       
43.16           0.75  
                                                                                                                                           
                    
  Reach         762.3889      4% AEP     539.00      898.82      903.66                  904.05     0.003388       5.30      133.85      
116.86           0.54  
  Reach         762.3889      1% AEP     787.00      898.82      904.89                  905.17     0.001685       4.72      241.35      
134.59           0.41  
                                                                                                                                           
                    
  Reach         626.3436      4% AEP     539.00      897.94      902.96      901.57      903.52     0.004274       5.99       89.93       
45.86           0.53  
  Reach         626.3436      1% AEP     787.00      897.94      904.06      902.32      904.79     0.004051       6.86      114.69       
52.01           0.54  
                                                                                                                                           
                    
  Reach         592                      Bridge                                                                                            
                    
                                                                                                                                           
                    
  Reach         558.3685      4% AEP     539.00      897.48      901.72                  902.28     0.004635       6.02       89.47       
33.90           0.55  
  Reach         558.3685      1% AEP     787.00      897.48      902.47                  903.31     0.005404       7.34      107.22       
34.42           0.61  
                                                                                                                                           
                    
  Reach         388.8611      4% AEP     539.00      896.55      900.28      899.99      901.13     0.009153       7.38       73.01       
31.19           0.85  
  Reach         388.8611      1% AEP     787.00      896.55      900.88      900.67      902.00     0.010015       8.50       92.54       
34.03           0.91  
                                                                                                                                           
                    
  Reach         283.1181      4% AEP     539.00      895.00      898.88      898.88      899.95     0.013275       8.27       65.15       
31.32           1.01  
  Reach         283.1181      1% AEP     787.00      895.00      899.56      899.56      900.81     0.012377       8.98       87.64       
35.15           1.00  
                                                                                                                                           
                    
  Reach         176.6302      4% AEP     539.00      892.29      896.80      896.32      897.55     0.007435       6.99       77.16       
30.58           0.78  
  Reach         176.6302      1% AEP     787.00      892.29      897.44      897.03      898.44     0.008048       8.04       97.98       
34.41           0.83  



                                                                                                                                           
                    
  Reach         62.28806      4% AEP     539.00      891.81      895.81      895.55      896.63     0.008806       7.26       75.82       
36.34           0.84  
  Reach         62.28806      1% AEP     787.00      891.81      896.40      896.19      897.47     0.008813       8.36       98.56       
40.67           0.87  
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PROJECT BACKGROUND 

The section of IR 70 on the east side of Columbus between Livingston Avenue and SR 310, known as the Far East 

Freeway, has experienced a high number of crashes and daily traffic backups for years, and the problems through 

the corridor are numerous. This section of IR 70 currently ranks third in central Ohio in both congestion and 

accident frequency. High truck volumes, deficient weave lengths and interchange spacing, combined with heavy 

growth on the east side has led to level of service (LOS) F at several ramp locations during the AM and PM peaks. 

Built in the 1960’s to meet the travel volumes of the era, many of the interchanges along IR 70 are handling 

volumes significantly higher than what they were originally designed for. Because of this, ODOT developed a 

transportation operations and construction strategy to identify deficiencies and workable solutions. This included 

the shortcomings of the IR 70 and SR 256 interchange; by improving traffic flow and level of service by correcting 

operational deficiencies, including insufficient capacity in the interchange areas; and improve safety, by addressing 

problematic geometric deficiencies and weave areas. Refer to the 2023 project Feasibility Study for a more in-

depth review of the existing deficiencies. 

 

Important considerations for a construction project that will limit capacity are the traffic generators that are 

located adjacent to the active work zones. There is a very large retail complex northeast of the SR 256 and IR 70 

interchange. There are two golf courses: one north and one south of the interchange. Emergency health services 

are located nearby, such as the Ohio Health Pickerington Emergency Care Center located south of the interchange 

at the NW corner of SR 256 and Refugee Road, and the Mount Carmel Reynoldsburg Emergency Room located at 

the NE corner of SR 256 and Taylor Road SW. Nearby emergency fire services are the Truro Township Fire 

Department located north of the interchange along East Livingston Avenue, Violet Township Fire Department is 

south of the interchange along Refugee Road, and Columbus Fire Station #32 is located along Gender Road. 

Additional medical facilities lie along US 40 (E. Main Street) and SR 16 (E Broad Street), and other urgent care 

locations are close by. Overly high traffic demand within the project area is due to key traffic generators, the 

critical challenge of this project will be providing a maintenance of traffic concept that will minimize traffic 

disruption, maintain as much access as possible, and provide adequate space for construction operations. The 

maintenance of traffic alternatives, detailed below, will provide a successful project by balancing operations, cost 

and safety while providing an efficient and constructible project. 

 

EXISTING ROADWAY CONDITIONS 

This section of IR 70 is an Urban Interstate with a posted speed limit of 70 mph. The project is jointly located in 

Fairfield County and Licking County and extends eastward to include the construction of a new interchange at 

Taylor Road. IR 70 is a six-lane divided highway with a grass median in Fairfield County and a four-lane divided 

highway with a grass median in Licking County. The existing add-lane for westbound occurs at the westbound 

entrance ramp from SR 256 and the lane merge for eastbound occurs approximately 2,200 feet east of the Taylor 

Road eastbound exit ramp. Existing twelve-foot lanes are provided in each direction. There is a full interchange at 

IR 70 / SR 256 with the following ramps: 

• SR 256 to IR 70 WB entrance ramp (Ramp A) 

• IR 70 WB to SR 256 exit ramp (Ramp B) 

• SR 256 to IR 70 EB entrance ramp (Ramp C) 

• IR 70 EB to SR 256 NB exit loop ramp (Ramp D) 

• IR 70 EB to SR 256 SB exit ramp (Ramp E) 

 

There is also one additional ramp along eastbound IR 70. This is the exit ramp for Taylor Road (Ramp G). This 

ramp is located east of SR 256 and will be removed and replaced as part of the Taylor Road full access 

interchange construction. 
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There are two existing pairs of structures within the project limits. One set of bridges are on the IR 70 mainline 

over Blacklick Creek and Blacklick Trail. Each of these structures carries three lanes of traffic in each direction. The 

second set of bridges are also on IR 70 mainline over SR 256. One structure accommodates two westbound lanes 

and the other accommodates three eastbound lanes with an additional deceleration lane for the exit loop ramp 

(Ramp D). 

 

SR 256 is a major arterial roadway providing access along the commercial corridor. It is bordered on the south by 

Tussing Road (SR 204) and on the north by Taylor Park Drive. This section of SR 256 provides three through lanes 

and the signalized intersections are served with left turn only and right turn only lanes. The intersection with 

Taylor Park Drive is signalized with left turn lanes on each leg and a right turn lane for northbound SR 256. The 

next signalized intersection is with Taylor Road SW. Left turns are served by dedicated left turn lanes in each 

direction with the northbound SR 256 and westbound Taylor Road SW being dual left turn lanes. The next 

intersection lies south of Taylor Road SW and is the signalized intersection with Ramp A and Ramp B of the 

interchange. The northbound approach is served with dual left turn lanes. South of IR 70, Ramp C and Ramp D 

access is controlled by a traffic signal. Southbound SR 256 is not signalized here. The intersection with Tussing 

Road is signalized. Single left turn lanes are provided along SR 256. Dual left turns are provided along Tussing 

Road. Dual right turn lanes service westbound Tussing Road. 

 

Taylor Road north of IR 70 is a minor arterial roadway providing access to private residences, apartment 

complexes, additional east-west routes, and continues approximately 5 miles to the north. Taylor Road south of IR 

70 is also a minor arterial used as an extension of Ramp G that dead ends into SR 204 (Blacklick Eastern Road 

NW). This roadway provides residential access to SR 204 and provides relief from the SR 256 interchange for 

eastbound local traffic. Taylor Road does not currently cross IR 70. 

 

PROPOSED WORK 

Roadway Improvements 

The project improvements will tie-in with the improvements made by the FRA-70-22.85 (PID 98323) project at the 

Franklin County / Fairfield County line. The tie-in will feature four 12-foot lanes with 10-foot shoulders in each 

direction. 

 

The majority of the mainline pavement widening will be completed to the outside along IR 70, but limited 

widening will be required to the inside to increase the inside paved shoulder width to 10 feet to avoid the need 

for a design exception. In the eastbound direction, the inside shoulder widening is estimated to be 7 feet wide. In 

the westbound direction, the widening is estimated to be 7 feet from the western project limits to the SR 256 

overpass, and then increased to 22 feet for the remainder of the project to construct the additional lane and 

shoulder. A concrete barrier will be installed from the ramp gore at SR 256 easterly through the proposed Taylor 

Road interchange area to separate the mainline traffic from the proposed collector-distributor road in both the 

westbound and eastbound directions. Ramp work at the interchange will correct deficiencies and integrate access 

with the new C-D roads. Ramp A will be rebuilt, mostly offline from the existing ramp, and be widened to 

accommodate two full-time lanes. Ramp B will be rebuilt as the westernmost end of the WB C-D road and will be 

a single lane along its current alignment. Ramps C and D will generally be rebuilt along their respective 

alignments, each serving a single lane of ramp traffic. Ramp E will have two exit lanes that expand to three lanes 

for the merge with southbound SR 256. Ramp G will be integrated into the new Taylor Road interchange but will 

be a two lane exit from the eastbound C-D road. 

 

The new Taylor Road interchange will provide full access from eastbound and westbound IR 70 and includes a 

new overpass structure connecting Taylor Road on a shifted alignment to SR 204 on the south side  of the IR 70 
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mainline. A C-D road will connect this interchange with the SR 256 interchange. Westbound traffic exiting IR 70 for 

SR 256, will exit at Taylor Road and use the C-D road to continue to Ramp B. Any Taylor Road traffic entering 

westbound IR 70 would use the C-D road to access the entrance ramp near the widened SR 256 structure. 

 

Local roadway improvements include: ramp tie-in work with SR 256, Taylor Road is widened, realigned, and 

reconstructed as part of the new interchange work. This work includes the intersection improvement work located 

south of IR 70 at SR 204 and north of IR 70 to Taylor Road Extension. 

 

Bridge Improvements 

Due to the extensive widening of the mainline roadway, the existing mainline structures over Blacklick Creek and 

SR 256 require superstructure replacement and widening, or full replacement, in both the eastbound and 

westbound directions to accommodate the C-D road and ramps. A greatly widened structure, or two new 

structures (one for mainline and one for the eastbound C-D road) is proposed along eastbound IR 70 to 

accommodate the widened mainline and the new eastbound C-D road with access to SR 256 and Taylor Road 

interchange ramps. An overpass structure is proposed at the new SR 256 and Taylor Road interchange that will 

connect Taylor Road north and south of the IR 70 mainline. 

 

Recently added and not currently in the scope of work, the IR 70 mainline bridges over Palmer Road were not 

included in the preliminary MOT layouts for the alternative analysis. However, some discussion of the MOT 

impacts of Palmer Road bridges was included to present a more complete picture of the project likely to be 

scoped for Final Design. 

 

MOTAA GENERAL & WORK ZONE CONSIDERATIONS 

Maintenance of Traffic Alternative Analysis (MOTAA) was prepared per guidelines of the Traffic Engineering 

Manual (TEM) Section 630-5 for three MOT scenarios. Work zone criteria were uniformly applied and considered 

in comparing the MOT alternatives for their relative strengths and weaknesses. A summary of the work zone 

criteria and constraints is outlined in the Work Zone Constraints Form (Appendix A). 

 

Work Zone Design Speed 

The existing posted speed limit on IR 70 within the project area is 70 mph. All decision sight distances (DSD), 

merge and diverge lengths, lane shifts, reverse curves, and crossover length requirements were calculated/ 

evaluated based upon 70 mph. At entrance ramps where the required DSD and merge distances could not be 

provided for this speed criteria, recommendations were made to either maintain existing distances, provide 

temporary pavement (where feasible) or close the ramp with traffic diverted. Likewise, the design of crossovers 

and the selection of crossover locations were also based on the 70 mph speed criteria per TEM Figure 698-4 and 

Figure 698-12. 

 

Lane Configurations and Typical Sections 

Per guidelines of Section 630-5 of the TEM, 11-foot lanes with 2-foot paved shoulders and a minimum 2-foot 

clearance between the edge of travel lane and toe of barrier were the desired criteria for typical sections in 

implementing the MOT patterns. Narrower lane widths and barrier clearances are allowed across bridges and 

noted where applied. The permitted lane closure charts (PLCC) for this project require the project to maintain a 

minimum of two lanes of mainline traffic in each direction. However, the existing eastbound traffic volumes 

encourage the use of three lanes approaching the SR 256 Ramp E exit. The use of three lanes for the eastbound 

direction is the only deviation from the PLCC. These considerations are applied to both roadway and bridge 

sections. Though not explored in detail, lane reductions outside of PLCC restricted times, short term closures for 
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beam erection and minor shifting of traffics lanes are required for bridge construction, temporary pavement 

construction and other ancillary work. 

 

MAINLINE MOT ALTERNATIVES EVALUATED 

The following three alternatives were evaluated in this MOTAA, and descriptions are found below. In all three 

alternatives it is anticipated to maintain two lanes of traffic in each direction east of SR 256 with a third eastbound 

lane between the western project limits dropping at Ramp E to SR 256 southbound and a third westbound lane 

will be added from the SR 256 Ramp A. With the anticipated sale date of the project in April of 2027, the first year 

of construction for each alternative will focus on the construction of the Taylor Road Interchange, off-line work, 

substructure work, temporary pavement and/or any ancillary work that would not impact mainline or ramp traffic. 

The intent of constructing the Taylor Road interchange first is to utilize it for maintaining ramp traffic from SR 256 

in the later phases of the project. The MOT schematics with transverse sections are in Appendix E. 

1. Part-Width 

2. Single Lane Contraflow 

3. Full Crossover 

 

Part-Width Alternative 

Part-width construction will be completed in three phases as described below. The bulk of the mainline roadway 

work is in the first phase and will be the construction of the outside widening, ramp, and bridge work in both 

directions. Phase 2 will build the eastbound inside widening and Phase 3 will construct the inside widening of the 

westbound direction. For additional details, constraints, and costs for this alternative see Appendices A through D. 

 

In summary, the part-width construction would maintain mainline traffic along their respective bounds. 

 

Phase 1 – 2028 

Work to be completed: 

• Complete work to utilize Taylor Road interchange 

• Build outside improvements along eastbound IR 70 through project limits 

• Widen existing Blacklick Creek EB bridge to the outside 

• Build the Blacklick Creek EB ramp bridge 

• Build outside improvements along westbound IR 70 through project limits 

• Widen existing Blacklick Creek WB bridge to the outside 

• Widen existing SR 256 EB bridge to the outside 

• Widen existing SR 256 WB bridge to the outside 

 

Traffic maintained: 

• Maintain three shifted EB mainline lanes to SR 256 Ramp dropping one lane for Ramp E 

• Close SR 256 Ramp C traffic with a diversion utilizing the new Taylor Road Interchange 

• Maintain SR 256 Ramp E traffic through part-width methods 

• Close SR 256 Ramp D with traffic directed to the new Taylor Road Interchange 

• Maintain SR 256 Ramp A with part-width traffic methods with diversion to new Taylor Road Interchange 

• Short-term closure of Ramp G to finalize interchange tie-in 

• Maintain two shifted WB mainline lanes through work zone with add lane from Ramp A. 

• Close SR 256 Ramp B and utilize traffic diversion to new Taylor Road Interchange 

 

Duration: 6-8 months 
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Phase 2 - 2029 

Work to be completed: 

• Build inside improvements along eastbound IR 70 through project limits 

• Widen existing Blacklick Creek EB bridge to the inside 

• Widen existing SR 256 EB bridge to the inside 

 

Traffic maintained: 

• Taylor Road interchange is open 

• All SR 256 Ramps are open 

• Maintain three shifted EB mainline lanes to SR 256 Ramp D exit, two lanes downstream 

• Maintain two shifted WB mainline lanes to SR 256 Ramp A add lane, three lanes downstream 

 

Duration: 6-8 months 

 

Phase 3 - 2030 

Work to be completed: 

• Build inside improvements along westbound IR 70 through project limits 

• Widen existing Blacklick Creek WB bridge to the inside 

• Widen existing SR 256 WB bridge to the inside 

 

Traffic maintained: 

• All ramps maintained, C-D and Taylor Road interchange are open 

• Maintain two shifted WB mainline lanes to SR 256 Ramp A add lane, three lanes downstream 

• Eastbound lanes are maintained in their final configuration 

 

Duration: 5-6 months 

 

Construction is paused during the Winter months. The work zones will be returned to traffic to the extent 

permitted by conditions. This condition will be developed further during final design. 

 

Part-Width Evaluation 

Advantages: 

• No crossover temporary pavement required 

 

Disadvantages: 

• SR 256 bridge requires 1-foot barrier clearances and 10.5 ft lanes to maintain two WB lanes in Phase 1 

that maximizes the available bridge width for follow-on phases 

• SR 256 bridge requires overbuilding to maintain two WB lanes in Phase 3 

• Bridge overbuilding affects vertical clearance to SR 256 below and requires complementary mainline 

roadway widening near bridge 

• Phase 1 requires the improvements to ramps along both sides of the mainline (a very heavy workload for 

the contractor during the first construction phase)  

• Anticipate overbuilding of both EB and WB Palmer Rd bridges. Extra deck width, either inside or outside, is 

required to maintain part-width method if these bridges are included in the final design 

• Ramp A requires narrow offsets and lane widths to maintain the ramp on the Blacklick Creek bridge.  
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Single Lane Contraflow Alternative 

Single lane contraflow construction will be completed in three main phases. Phase 1 work constructs the outside 

widening, ramp, and bridge work in the eastbound direction. Single lane crossovers are built for use in phase 2. 

Phase 2 will build the eastbound and westbound inside widening while maintaining the same number of 

eastbound lanes, a westbound lane along the westbound roadway and a single westbound contraflow lane along 

the eastbound roadway. The third phase will maintain the phase 2 lane configuration for the eastbound roadway 

and a single lane along the westbound roadway. The westbound widening, ramp and bridge work are completed 

in this phase. For additional details, constraints, and costs for this alternative see Appendices A through D. 

 

The first phase of work is widening the eastbound roadway. Follow-on phases would maintain one westbound 

lane along the westbound roadway while the second westbound lane would use a crossover to access the 

eastbound roadway. 

 

Phase 1 - 2028 

Work to be completed: 

• Complete work to utilize Taylor Road interchange 

• Build outside improvements along eastbound IR 70 through project limits 

• Widen existing Blacklick Creek EB bridge to the outside 

• Build the Blacklick Creek EB ramp bridge 

• Widen existing SR 256 EB bridge to the outside 

• Build single lane crossovers at east and west limits of project 

 

Traffic maintained: 

• Maintain three shifted EB mainline lanes to SR 256 Ramp dropping one lane for Ramp E 

• Short-term closure of Ramp G to finalize interchange tie-in 

• Close SR 256 Ramp C with traffic diverted to Taylor Road interchange 

• Maintain SR 256 Ramp E traffic through part-width methods 

• Close SR 256 Ramp D with traffic diverted to Taylor Road interchange 

• Maintain two WB mainline lanes through work zone 

• Close SR 256 Ramp B with traffic diverted through new interchange 

 

Duration: 6-7 months 

 

Phase 2 - 2029 

Work to be completed: 

• Build inside improvements along eastbound IR 70 through project limits 

• Widen existing Blacklick Creek EB bridge to the inside 

• Widen existing SR 256 EB bridge to the inside 

• Build outside improvements along westbound IR 70 through project limits 

• Widen existing Blacklick Creek WB bridge to the outside 

• Widen existing SR 256 WB bridge to the outside 

 

Traffic maintained: 

• SR 256 Ramp E, Ramp D, Ramp C are open 

• Maintain three shifted EB mainline lanes to SR 256 Ramp D exit, two lanes downstream 

• Maintain one shifted WB mainline lane through project limits 

• Maintain one WB mainline lane with crossovers built in Phase 1 
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• Maintain SR 256 Ramp A through part-width methods 

 

Duration: 6-7 months 

 

Phase 3 - 2030 

Work to be completed: 

• Build inside improvements along westbound IR 70 through project limits 

• Widen existing Blacklick Creek WB bridge to the inside 

• Widen existing SR 256 WB bridge to the inside 

• Build SR 256 Ramp B with access provided by open Taylor Road interchange 

 

Traffic maintained: 

• Maintain three EB mainline lanes, which opens to two mainline lanes and four lanes for the C-D road 

• Maintain one shifted WB mainline lane through project limits 

• Maintain one WB mainline lane with crossovers built in Phase 1 

• Close SR 256 Ramp B with traffic diverted to new interchange 

 

Duration: 5-6 months 

 

Construction is paused during the Winter months. The work zones will be returned to traffic to the extent 

permitted by conditions. This condition will be developed further during final design. 

 

Single Lane Contraflow Evaluation 

Advantages: 

• Temporary pavement only required for single lane crossovers 

• No overbuilding of bridges or roadway required, including Palmer Rd bridges  

• Planned work in phase 1 is less than the first phase of part-width – reduced construction workload for 

contractor. 

 

Disadvantages: 

• Narrow width of Palmer Rd bridges requires several MOT phases to complete while maintaining a 

minimum of one traffic lane. Additional crossovers specific to Palmer Rd might be required. Bridges 

require 1-foot barrier clearances and 10.5 ft lanes 

 

Full Crossover Alternative 

Full crossover construction would be completed in three main phases very similar to the single lane contraflow 

alternative. Phase 1 work constructs the outside widening, ramp, and bridge work in the eastbound direction. 

Phase 2 will build the inside improvements in the eastbound direction. Two westbound lanes are maintained on 

the westbound roadway as in phase 1. The two-lane crossovers are built in this phase for use in phase 3. The third 

phase will use the crossovers to maintain westbound traffic along the eastbound roadway. The westbound 

widening, ramp and bridge work are completed in this phase. For additional details, constraints, and costs for this 

alternative see Appendices A through D. 

 

Full crossover would maintain westbound mainline traffic along the eastbound roadway. A single westbound lane 

would be used to access Taylor Road and Ramp B. 

 

Phase 1 - 2028 
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Work to be completed: 

• Complete work to utilize Taylor Road interchange 

• Build outside improvements along eastbound IR 70 through project limits 

• Widen existing Blacklick Creek EB bridge to the outside 

• Build the Blacklick Creek EB ramp bridge 

• Widen existing SR 256 EB bridge to the outside 

 

Traffic maintained: 

• Maintain three shifted EB mainline lanes to SR 256 Ramps dropping one lane for Ramp E 

• Short-term closure of Ramp G to finalize interchange tie-in 

• Close SR 256 Ramp C with traffic directed to Taylor Road interchange 

• Maintain SR 256 Ramp E traffic through part-width methods 

• Close SR 256 Ramp D with traffic directed to Taylor Road interchange 

• Maintain existing lane configuration for WB mainline traffic through project limits 

 

Duration: 6-7 months 

 

Phase 2 -2029 

Work to be completed: 

• Build inside improvements along eastbound IR 70 through project limits 

• Widen existing Blacklick Creek EB bridge to the inside 

• Widen existing SR 256 EB bridge to the inside 

• Complete tie-in with Taylor Road interchange & local Taylor Road improvements 

• Build two-lane crossovers at east and west limits of project 

 

Traffic maintained: 

• SR 256 Ramp E, Ramp D, Ramp C are open 

• Maintain three shifted EB mainline lanes along C-D road 

• Maintain existing lane configuration for WB mainline traffic through project limits 

 

Duration: 6-7 months 

 

Phase 3 - 2030 

Work to be completed: 

• Build inside improvements along westbound IR 70 through project limits 

• Build outside improvements along westbound IR 70 through project limits 

• Widen existing Blacklick Creek bridge to inside and outside 

• Widen existing SR 256 bridge to inside and outside 

• Build SR 256 Ramp A 

• Build SR 256 Ramp B 

 

Traffic maintained: 

• Maintain three shifted EB mainline lanes along C-D road 

• Maintain two WB mainline lanes with two-lane crossovers built in Phase 2 

• Maintain one WB lane to Taylor Road interchange exit ramp to access Taylor Road and SR 256 from WB IR 

70 

• Maintain SR 256 Ramp A using part-width methods 
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• Close SR 256 Ramp B with traffic directed to Taylor Road interchange 

• Build Blacklick Creek bridge improvements using part-width methods to provide a single traffic lane from 

Ramp A 

 

Duration: 5-6 months 

 

Construction is paused during the Winter months. The work zones will be returned to traffic to the extent 

permitted by conditions. This condition will be developed further during final design. 

 

Full Crossover Evaluation 

Advantages: 

• Crossover is only used for one MOT phase 

• Westbound IR 70 can be improved with minimal need to maintain traffic 

• Westbound Blacklick Creek bridge can be improved while maintaining a single lane of traffic  

Disadvantages: 

• Defers westbound improvements until the very last phase of construction 

• Anticipate two single lane crossovers to accommodate Palmer Rd WB bridge construction 

• Palmer Rd WB bridge requires 1-foot barrier clearances and 10.5 ft lanes to maintain one lane of 

contraflow while EB bridge is widened to accommodate a full crossover section 

 

MAINTENANCE OF RAMP TRAFFIC 

For all three mainline maintenance of traffic alternatives, the intent of the overall project is to focus the initial 

effort to construct the Taylor Road interchange, off-line work, substructure work, temporary pavement and/or any 

ancillary work that would not impact mainline or ramp traffic during the first year of construction. With the 

anticipated sale date of the project in April 2027, it is anticipated the first year of construction would not impact 

any existing traffic as it completes majority of the Taylor Road interchange and offline work. The ramps and C-D 

road could be connected to the mainline with temporary pavement if needed to maintain access. Construction of 

the new interchange will lengthen the anticipated construction schedule; however, the bulk of this construction 

will happen offline with minimal impact to the local traffic network during the first year and provide an 

overwhelming benefit of utilizing the new interchange for maintaining ramp traffic from SR 256 in the later phases 

of the project by maintaining access and reducing user delay due to closures.  

Gannett Fleming utilized peak hour turn movement traffic counts obtained for the project and provided by 

American Structurepoint for the following intersections: SR 256 at Taylor Road Extension, SR 256 at IR 70 WB Exit 

Ramp, SR 256 at IR 70 EB Exit Ramp, SR 256 at SR 204, SR 204 at Freedom Way, and SR 204 at Taylor Road, and 

utilized the 2020 certified traffic from the FRA-70-16.17 (2014, PID 76997) for the future movements at the Taylor 

Road Interchange. The traffic was then projected to 2028 for the second year of construction at a provided rate of 

one percent annual growth. The volumes were then balanced between the certified traffic and traffic count 

intersections with a fully open interchange at Taylor Road as shown on the projected traffic volume figure located 

in Appendix F. The analysis can be verified with the new certified traffic anticipated later this year during the 

maintenance of traffic design to ensure the recommendations operate acceptably.  

Capacity analyses for the 2028 projected volumes were conducted in Synchro during the AM and PM peak hours 

utilizing Highway Capacity Manual methodologies. A capacity analysis is the primary method for evaluating the 

efficiency of a roadway or intersection as it relates to vehicular traffic. The Highway Capacity Manual (HCM), 

published by Transportation Research Board (TRB), outlines capacity analysis procedures and criteria for 

evaluating the operations of unsignalized and signalized intersections. The criteria for evaluating the operation of 

an intersection are measured in terms of level of service (LOS), a qualitive measure, and control delay per vehicle. 
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There are six levels of service, designated by the letters A through F. LOS A represents the best operating 

conditions, and LOS F represents the worst operating conditions. LOS criteria are listed in Table 1. 

Table 1 – Level of Service Criteria for Signalized Intersections 

Level of Service Signalized Intersection Delay 

(Seconds) 

A ≤ 10 

B > 10-20 

C > 20-35 

D > 35-55 

E > 55-80 

F > 80 or Volume-Capacity Ratio > 1.0 

Summary figures of the fully open analyses for the project are located in Appendix F. Detailed analyses are located 

in Appendix G.   

Ramp Closure Evaluations 

Capacity analyses were conducted for the 2028 projected traffic volumes for varying ramp construction and were 

evaluated to ensure minimum operations are kept during construction. They are summarized on figures in 

Appendix F and detailed analyses are in Appendix G. Optimized signal timing and phasing were utilized for all 

analyses considering coordination along SR 256 and the new Taylor Road interchange. To improve traffic 

operations, the Taylor Road interchange can be closed to traffic, however the analysis assumed the interchange to 

be open as a worst-case scenario. SR 204 at SR 256 and SR 204 at Taylor Road operate with a less than desirable 

level of service in the PM peak hour, so utilizing those intersections as a diversion route would exacerbate the 

operational issues at those locations and was avoided. The following traffic analysis goes into further detail, 

describes the diversion routes, and analyzes the operational benefits and issues of utilizing the open Taylor Road 

interchange to maintain existing ramp access during construction. The following locations were analyzed: 

IR 70 Westbound Entrance Ramp (Ramp A) 

It is anticipated that the ramp will be constructed in Phase 1 during the Part-Width alternative, Phase 2 in the 

Contra-Flow Alternative and Phase 3 for the Crossover Alternative. The ramp and minimum area for decision sight 

distance will take approximately six to nine months to construct. Portion of the Blacklick Creek bridge could be 

constructed earlier to minimize the duration of the ramp construction. Due to the heavy traffic volumes that utilize 

this ramp during the peak hours, removing all volume and diverting traffic from the ramp would have many 

intersections within the project area operating with less than desirable levels of service. Varying options were 

evaluated, and it was determined that the ramp would be constructed part-width maintaining only one lane of 

southbound traffic from SR 256 due to the proposed ramp mostly being constructed off of the existing alignment. 

Northbound left turn traffic at the existing westbound entrance ramp to IR 70 would be diverted to the new Taylor 

Road interchange and back westbound via the proposed westbound C-D road or temporary connection to 

achieve part-width construction. All intersections can operate at a LOS D or better with the exception of Taylor 

Road and eastbound exit ramp. That intersection would require the addition of a temporary left turn lane to 

operate at an acceptable LOS. This can be accomplished by temporarily stripping a fourth lane on the proposed 

ramp without any additional widening. The weave resulting weave on the eastbound C-D road would be LOS F, to 

eliminate the weave the eastbound entrance ramp would be temporarily directed to utilize the new eastbound exit 

ramp at Taylor Road to then merge onto IR 70 from the entrance ramp at the Taylor Road interchange.  
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IR 70 Westbound Exit Ramp (Ramp B) 

It is anticipated that the ramp will be constructed in Phase 1 during the Part-Width alternative, Phase 2 in the 

Contra-Flow Alternative and Phase 3 for the Crossover Alternative. The ramp will take approximately three to eight 

months to construct. During this time, the traffic volumes to this ramp can be easily accommodated on the 

diversion route with no intersection operating less than a LOS C. It is recommended to close this ramp with the 

diversion route utilizing the new Taylor Road westbound exit ramp to Taylor Road to Taylor Road Extension to SR 

256. The diversion route can be seen in Figure 1. 

IR 70 Eastbound Entrance Ramp (Ramp C) 

This ramp will be constructed in Phase 1 for all the alternatives. The ramp and minimum area for decision sight 

distance will take approximately seven to eight months to construct. The diverted traffic volumes from this ramp 

can be easily accommodated on the diversion route with no intersection, weave or merge operating less than a 

LOS D. It is recommended to close this ramp with the diversion route utilizing SR 256 to the Taylor Road Extension 

to Taylor Road to the new Taylor Road interchange eastbound entrance ramp. The diversion route can be seen in 

Figure 1.  

IR 70 Eastbound Exit Loop Ramp (Ramp D) 

This ramp will be constructed in Phase 1 for all the alternatives. The ramp will take approximately seven to eight 

months to construct. The diverted traffic volumes from this ramp can be accommodated on the diversion route of 

keeping traffic on IR 70 or on the eastbound C-D road, to the new Taylor Road interchange back westbound to 

the new C-D road or IR 70 to westbound exit ramp with all intersections and merges operating at a LOS D or 

Figure 1 – Traffic Diversion Routes 
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better with the exception of IR 70 westbound exit ramp to SR 256. That intersection would require the addition of 

a temporary right turn lane to operate at an acceptable LOS. This can be accomplished by temporarily widening 

approximately ten feet to the inside of the ramp or the westbound ramp could be constructed prior to Ramp D 

closure.  The weave resulting on the eastbound C-D road would be LOS F. To eliminate the weave the eastbound 

entrance ramp from SR 256 would be temporarily directed to utilize the new eastbound exit ramp at Taylor Road 

then merge onto IR 70 from the new Taylor Road eastbound entrance ramp. It is recommended to close this ramp 

with the stated diversion route of a Texas U-turn as described above. The diversion route can be seen in Figure 1. 

IR 70 Eastbound Exit Ramp (Ramp E) 

It is anticipated that this ramp will be constructed in Phase 1 for each alternative. The ramp will take approximately 

six months to construct. Due to the heavy existing traffic volumes that utilize this ramp during the PM peak hour, 

removing any of the volume and diverting traffic from the ramp would have many intersections within the project 

area operating with less than desirable levels of service. No option could handle the amount of traffic at this ramp 

so it was assumed this ramp would be constructed part-width maintaining traffic. The ramp will be widened by 

multiple lanes, making part-width construction feasible.  

Taylor Road Eastbound Exit Ramp (Ramp G) 

This ramp will be removed in Phase 1 for each alternative. The removal of this ramp and construction to the tie-in 

to the new Talyor Road ramp will take approximately two months. Due to the heavy traffic volumes that utilize this 

ramp during the PM peak hour, and not wanting to further overload Ramp E, it is anticipated that this ramp will be 

maintained with a short-term closure to tie the new eastbound exit ramp to the new Taylor Road interchange with 

using a detour similar to the diversion route discussed for the eastbound entrance ramp (Ramp C). Since this 

diversion route operated with acceptable levels of service, the route can handle the additional traffic from this 

ramp in the short-term during construction.  

SIDE ROAD MAINTENANCE OF TRAFFIC 

Though not as extensive as the IR 70 mainline or Taylor Road interchange improvements, the maintenance of 

traffic along SR 256 addresses important work zone impacts to its users. The majority of the improvements 

impacting SR 256 are related to the tie-in of the improved interchange ramps and bridge widening requires work 

under the structures to build the new substructure items. Ramp tie-ins and substructure work require the closing 

of an outside northbound and/or southbound lane in both directions as well as a northbound and southbound 

interior lane for the middle pier work. The outside and inside work of SR 256 will not be done concurrently. It is 

anticipated these lane closures will be approximately four to six weeks in duration. An already congested situation 

will be made worse with the loss of the third through lane. Deferring initial bridge work until the new Taylor Road 

interchange is open will help to relieve congestion. For example, northbound left turns onto Ramp A can be 

diverted to the newly opened interchange prior at the Tussing Road intersection. Conversely, the southbound left 

turns onto Ramp C can be diverted at Taylor Road SW to the new interchange. Volumes for both of these moves 

can effectively be removed from SR 256 making the closing of the outside lanes more tolerable. The traffic 

analysis shows the Tussing Road and SR 256 to be near capacity. Further investigation into possible mitigation is 

necessary to adequately address the increased demand. It is anticipated that the contractor will use the available 

ODOT resources; standard construction drawings and OMUTCD figures, to address the majority of work zone 

conditions. 

SR 256 Lane Closure Evaluations 

Ramp tie-ins and substructure work for the SR 256 bridges will require the closing of an outside lane in each 

direction adjacent to the work. In addition, middle pier substructure work will require the closing of an interior 

lane in both directions. These closures will not happen concurrently. Capacity analyses were conducted for the 

2028 projected traffic volumes for varying lane closures to ensure minimum operations are kept during 

construction. They are summarized on the figures in Appendix F and detailed analyses are in Appendix G. 
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Optimized signal timing and phasing were utilized for all analyses considering coordination along SR 256. It was 

determined that all intersections will operate at acceptable levels during the varying lane closures.  

CONCLUSION AND RECOMMENDATION 

Two of the three MOT alternatives meet the minimum criteria as stated in this report. The part-width does not, it 

requires reduced lane widths and barrier offsets as well as the overbuilding of the SR 256 WB bridge to 

accommodate a second mainline lane in phase 3. The ability to leverage the new Taylor Road interchange is 

important to the overall maintenance of traffic approach for each studied MOT alternative, and the first year of 

construction is dedicated to its construction. Once this interchange is open to traffic, even if partially to accept 

diverted traffic, the mainline and local improvements can commence. At this point, the three alternatives are 

varied and can be compared. The first mainline MOT phase for each of the three alternatives is the widening of IR 

70 eastbound to the outside and includes the improvement of Ramps E, D, and C. The single lane contraflow and 

full crossover alternatives are identical in this phase. However, the part-width alternative adds the westbound 

outside improvements, including Ramp A improvements, and therefore, increases the amount of required work 

compared to the other two alternatives for the same phase. More information on the affected bridges and ramps 

can be found in the Bridge Information Form (Appendix B) and the Ramp Information Form (Appendix C). 

 

As noted above, the construction of the Taylor Road interchange in the initial year can yield roadway access and 

congestion relief benefits. Construction efficiencies/increased production rates can be realized by reducing the 

interaction between the contractor and maintained traffic. These efficiencies are minimized with the part-width 

alternative and are anticipated to increase as the MOT approach changes from single lane contraflow to full 

crossover alternatives. This is maximized with the full crossover alternative as the SR 256 westbound bridge and 

several thousand feet of roadway can be built without maintaining a single IR 70 westbound vehicle. The 

construction durations are estimates only and assume work to be completed during accepted construction 

seasons. As a side note, the Palmer Road WB bridge can also be constructed without traffic if eventually included 

in a revised project scope. 

 

With respect to MOT related construction costs. The preliminary cost comparison reveals that the part-width 

alternative has the greatest impact with preliminary measurable costs at $2 million. This amount is not much more 

than the single lane contraflow alternative ($1.9 million) but is significantly higher than the full crossover option 

($1.4 million). The extra costs combined with the limitations of the part-width alternative do not make this the 

alternative the first choice for this improvement. Preliminary construction costs are tabulated in the Cost 

Comparison Form (Appendix D). Anticipated MOT related construction costs for the Palmer Road bridges are not 

included at this time. 

 

The single lane contra-flow and full crossover both meet the criteria, have a similar project duration, and would 

provide ample space for the contractor to perform their work. It is recommended to utilize the full cross over 

alternative to save approximately a half million dollars towards the project costs. 

 

 



APPENDIX A 
Work Zone Constraints Form 696-1a 



Part-Width Single Lane Contraflow Full Crossover
Impact: Low Impact: None Impact: None

The policy can be met with a few exceptions. The 
improvements to the SR 256 WB bridge require the use 
of 10.5' lanes with 1' barrier offsets. The use of these 
lane widths and offsets will minimize the overbuilding 
required in a later construction phase. Refer to bridge 
table.

Policy can be met Policy can be met

Impact: Medium Impact: Medium Impact: Low

When ramps are open or maintained the current ramp 
configuration is maintained. Impacts occur when the 
ramps are closed and traffic is detoured.
Ramps A and E are built using part-width methods. 
Ramps B, C, and D are built under full closure. Ramp G 
is built while maintaining traffic with an anticipated short-
term closure for tie-in. The completion of Taylor Rd 
interchange provides necessary access during IR 70 & 
SR 256 improvements. Ramp D traffic uses the 
redundant Ramp G. Ramp G can also use the newly 
opened Ramps E and D. Ramp closure distribution. 
Phase 1: 2 closures (B,C,D)/2 part-width (A,E); Phase 2: 
1 closure (B); Phase 3: all open.
Refer to Ramp Table

When ramps are open or maintained the current ramp 
configuration is maintained. Impacts occur when the 
ramps are closed and traffic is detoured.
Ramps A & E are built using part-width methods. Ramp 
B can be built under full closure or part-width. Ramp G is 
built while maintaining traffic with an anticipated short-
term closure for tie-in. Taylor Rd interchange provides 
necessary access during IR 70 & SR 256 improvements. 
When Ramp D is closed, Ramp G is readily available. 
When Ramp G is closed (short-term for tie-in), the 
improved Ramps E and/or D can be used. Ramp closure 
distribution. Phase 1: 2 closures (C, D)/2 part-width 
(E,G); Phase 2: 1 closure (B); Phase 3: all open.  Refer 
to Ramp Table

When ramps are open or maintained the current ramp 
configuration is maintained. Impacts occur when the 
ramps are closed and traffic is detoured.
Ramps A and E are built using part-width methods. 
Ramps B, C, and D are built under full closure. Ramp G 
is built while maintaining traffic with an anticipated short-
term closure for tie-in. Taylor Rd interchange provides 
necessary access during IR 70 & SR 256 improvements. 
Ramp D traffic uses the redundant Ramp G. Ramp G 
uses the newly opened Ramps E and D. Ramp closure 
distribution. Phase 1: 2 closures (C, D)/2 part-width 
(E,G); Phase 2: 1 closure (B); Phase 3: 1 closure (B) or 
(B part-width).
Refer to Ramp Table

Impact: Low Impact: Low Impact: Low

When entrance ramps are open, the ramps are provided 
as an add-lane portion before the merge taper. The 
lengths provided are in excess of the DSD and Merger 
Taper required for 70 mph (1445' / 770').

When entrance ramps are open, the ramps are provided 
as an add-lane portion before the merge taper. The 
lengths provided are in excess of the DSD and Merger 
Taper required for 70 mph (1445' / 770').

When entrance ramps are open, the ramps are provided 
as an add-lane portion before the merge taper. The 
lengths provided are in excess of the DSD and Merger 
Taper required for 70 mph (1445' / 770').

Impact: None Impact: None Impact: None

No impacts anticipated No impacts anticipated No impacts anticipated

Impact: Low Impact: Low Impact: Low

The improvements to the Blacklick Creek bridges 
require closure of Blacklick Trail near work zone
Contractor has option to provide protected overhead 
cover under bridge work zones.

The improvements to the Blacklick Creek bridges 
require closure of Blacklick Trail near work zone
Contractor has option to provide protected overhead 
cover under bridge work zones.

The improvements to the Blacklick Creek bridges 
require closure of Blacklick Trail near work zone
Contractor has option to provide protected overhead 
cover under bridge work zones.

Impact: High Impact: Low Impact: None

SR 256 Bridge: construction can accommodate part-
width construction except in Phase 3. Overbuilding is 
required (tapered from 6' to 10.5'). Also, for Phases 1 & 
2, narrow lane widths (10.5') and 1' barrier offset are 
required to maintain 2 WB lanes.

No impacts anticipated
Note: Deferred construction of a portion of the C-D road 
barrier across Blacklick Creek EB bridge due to need to 
maintain contraflow lane and 3 EB lanes through work 
zone in Phase 2.

No impacts anticipated

Impact: High Impact: Medium Impact: Low
Prioritizing the completion of the Taylor Rd interchange 
to provide additional access is the same for all 3 
alternatives. Construction of the other improvements set 
each alternative apart.  
SR 256 Bridge WB: 1) deferred C-D road barrier (WB 
direction) must be built at end of project (Sta 72+00 to 
Sta 79+50) 2) overbuilding of bridge adds costs to 
project (approx. $570K)

Prioritizing the completion of the Taylor Rd interchange 
to provide additional access is the same for all 3 
alternatives. Construction of the other improvements set 
each alternative apart. Anticipated MOT related costs for 
this alternative is $500K more than Full Crossover

Prioritizing the completion of the Taylor Rd interchange 
to provide additional access is the same for all 3 
alternatives. Construction of the other improvements set 
each alternative apart.

Impact: None Impact: None Impact: None

No MOT related impacts to earthwork, retaining walls, 
shoulder buildup, etc. are anticipated

No MOT related impacts to earthwork, retaining walls, 
shoulder buildup, etc. are anticipated

No MOT related impacts to earthwork, retaining walls, 
shoulder buildup, etc. are anticipated

Impact: Low Impact: Low Impact: Low

Existing median highway lighting can be maintained 
during MOT. Do not anticipate issues maintaining 
existing drainage.

Existing median highway lighting can be maintained 
during MOT. Do not anticipate issues maintaining 
existing drainage. Each crossover requires a WZ 
Crossover Lighting System and associated drainage

Existing median highway lighting can be maintained 
during MOT. Do not anticipate issues maintaining 
existing drainage. Each crossover requires a WZ 
Crossover Lighting System and associated drainage

Impact: High Impact: Medium Impact: Medium

Outside shoulder work will cause the contractor to shift 
access points while maintaining ramps under part-width. 
Maintaining 2 WB lanes narrows available work zone 
over other options. Inside shoulder work zones are long 
& narrow but manageable. Bridge construction will 
require access points on either side of bridges that could 
be shared. Access for the new Taylor Rd interchange is 
straight forward w/ access from mainline side, north & 
south approaches during Phases 1 & 2. In conjunction 
with bridge overbuilding for use in Phase 3, a portion of 
WB C-D road barrier work must be deferred to a final 
phase to accommodate the lane shift to align WB lanes 
to cross the SR 256 bridge. Approximately 750' of C-D 
barrier affected.

Outside shoulder work will cause the contractor to shift 
access points while maintaining ramps using part-width 
methods. Maintaining 1 WB lane through work zone is 
improvement over part-width option providing wider work 
areas. Inside shoulder work zones are long & narrow but 
manageable. During Phase 2 contraflow a 1750' portion 
of permanent EB C-D road barrier is deferred to Phase 3 
(Sta 43+50 to Sta 61+00). Bridge construction will 
require access points on either side of bridges that could 
be shared. Access for the new Taylor Rd interchange is 
straight forward w/ access from mainline side, north & 
south approaches during Phases 1 & 2.

Outside EB shoulder work (Phase 1) will cause the 
contractor to shift access points while maintaining ramps 
using part-width methods. Inside EB shoulder work 
(Phase 2) will not affect ramp access and can be 
continuous with breaks at bridges. Phase 3 shifts 
mainline traffic onto improved EB lanes and opens 
Taylor Rd interchange. Bridge construction will require 
access points on either side of bridges that could be 
shared. Access for the new Taylor Rd interchange is 
straight forward w/ access from mainline side, north & 
south approaches during Phases 1 & 2.

Impact: None Impact: Low Impact: Low

No crossovers in this MOT option

Crossovers can be placed near project and can be 
placed without impacting existing median highway 
lighting. There is an existing sign truss at west end to 
avoid.
(Note about Palmer Rd bridges: crossover can be  
located e/o bridges only if EB bridge is widened first)

Crossovers can be placed near project (even with larger 
footprint for 2 lanes) and can be placed without 
impacting existing median highway lighting. There is an 
existing sign truss at west end to avoid.
(Note about Palmer Rd bridges: 2-lane crossover can be 
located e/o bridges only if EB bridge is replaced. 
Proposed Palmer Rd bridges can accommodate 2-12' 
lanes/PB/2-11' lanes)

Impact: Medium Impact: Medium Impact: Medium

The SR 256 interchange has an enormous amount of 
retail & food options, mostly located north of IR 70 along 
Taylor Rd SW. The interchange also provides access to 
residential areas beyond the retail areas. All areas can 
be alternatively accessed from nearby interchanges 
along IR 70 and IR 270. Closed ramps may cause 
confusion to non-local traffic or delays following a 
lengthy or complex detour. By prioritizing the Taylor Rd 
interchange many issues related to complex detours can 
be eliminated.

The SR 256 interchange has an enormous amount of 
retail & food options, mostly located north of IR 70 along 
Taylor Rd SW. The interchange also provides access to 
residential areas beyond the retail areas. All areas can 
be alternatively accessed from nearby interchanges 
along IR 70 and IR 270. Closed ramps may cause 
confusion to non-local traffic or delays following a 
lengthy or complex detour. By prioritizing the Taylor Rd 
interchange many issues related to complex detours can 
be eliminated.

The SR 256 interchange has an enormous amount of 
retail & food options, mostly located north of IR 70 along 
Taylor Rd SW. The interchange also provides access to 
residential areas beyond the retail areas. All areas can 
be alternatively accessed from nearby interchanges 
along IR 70 and IR 270. Closed ramps may cause 
confusion to non-local traffic or delays following a 
lengthy or complex detour. By prioritizing the Taylor Rd 
interchange many issues related to complex detours can 
be eliminated.

Impact: Low Impact: Low Impact: Low

Shoulder widening matches existing EOP. Outside 
widening can be accommodated along joint lines.

Shoulder widening matches existing EOP. Outside 
widening can be accommodated along joint lines.

Shoulder widening matches existing EOP. Outside 
widening can be accommodated along joint lines.

Impact: Medium Impact: Medium Impact: Medium

Yes, when exit ramps are open or maintained the 
current ramp configuration is maintained. When exit 
ramps are closed detours are implemented. Ramp E is 
maintained with part-width methods. Ramp D closure is 
easily detoured to Ramp G. Ramps B & C closures are 
diverted to the new Taylor Rd interchange. 

Yes, when exit ramps are open or maintained the 
current ramp configuration is maintained. When exit 
ramps are closed detours are implemented. Maintaining 
Ramps E & G alleviate immediate need for detours 
when Ramp D is closed, especially with new Taylor Rd 
interchange. Ramp G is maintained with only a short 
term closure to tie-in with the Taylor Rd interchange.

Yes, when exit ramps are open or maintained the 
current ramp configuration is maintained. When exit 
ramps are closed detours are implemented. The 
concurrent construction of Ramps A & B in phase 3 can 
pose some difficulties. The WB exit movement is 
maintained by the new Taylor Rd interchange.

Location of Crossovers (e.g., Can 
crossovers be located near the 

project?)

What are the Access Impacts to 
Important Traffic Generators such 
as Hospitals, Fire Departments, 
Industries, Sports Arenas, etc.

For Concrete Pavements, the 
Longitudinal Joints must be Located 

at the Lane Lines. 

Exit Ramps - Can the existing 
number of ramp lanes be 

maintained? 

Work Zone Constraints Form 696-1a

Constraint
Work Zone Alternatives

Work Zone Constraints

Ability to meet Work Zone Policy

Significant Impacts for Construction 
Duration and/or Construction Costs

Significant impacts to earthwork, 
retaining walls, shoulder buildup, 

pier clearances, profile differences, 
etc. 

Ability to Maintain Existing Drainage 
and Lighting Systems

Constructability; and Construction 
Equipment Access

Ability to Maintain All Accesses

Ability to Provide Required On-
Ramp Merge Decision Sight 

Distance

Right-of-Way Impacts

Environmental Impacts

Bridge Widths

Form 696-1a



APPENDIX B 
Bridge Information Form 696-2a 



BRIDGE NAME STATION EXTENT OF WORK TYPE OF BRIDGE LENGTH OF 
BRIDGE

EXISTING 
PIER 

SPACING

EXISTING 
BRIDGE 
WIDTH

FUTURE 
BRIDGE 
WIDTH

WIDTH 
NEEDED FOR 
PART-WIDTH

COST OF 32" 
PCB BRIDGE 

MOUNTED

COST OF 
ADDITIONAL 

BRIDGE 
WIDENING

WIDTH NEEDED FOR 
CONTRA FLOW 

(crossover lane/contra 
flow lane)

COST OF 32" 
PCB BRIDGE 

MOUNTED

COST OF 
ADDITIONAL 

BRIDGE 
WIDENING

WIDTH 
NEEDED FOR 
CROSSOVER

COST OF 32" 
PCB BRIDGE 

MOUNTED

COST OF 
ADDITIONAL 

BRIDGE 
WIDENING

FAI-00070-00840 L 44+42.75 WIDEN OR REPLACE STEEL BEAM 114' 34'-6", 43'-0", 
34'-6"

VARIES 
57.88' TO 
60.21' O/O

83'-4" O/O 72' $11,220 - 70' $7,480 -
39'  (if 

maintaining 
Rmp A traffic)

$7,480 -

FA-00070-00840 R 44+42.75 WIDEN OR REPLACE STEEL BEAM 114' 34'-6", 43'-0", 
34'-6" 54' O/O 119'-4" O/O 100' $3,740 - 105' $7,480 - 105' $3,740 -

FAI-00070-01190 L 62+79.12 WIDEN OR REPLACE STEEL BEAM 177' 34'-6", 43'-0", 
57'-0", 40'-0" 42' O/O

VARIES 
69.54' TO 
72.43' O/O

80' $10,710 $570,500
($350 per SF) 69' to 72' $7,140 - No traffic on 

bridge $0 -

FAI-00070-01190 R 62+80.72 WIDEN OR REPLACE STEEL BEAM 181' 33'-0", 47'-0", 
58'-0", 40'-6"

VARIES 
64.60' TO 
74.27' O/O

VARIES 
101.91' TO 
105.28' O/O

94' $3,570 - 95' $7,140 - 90' $3,570 -

Bridge Information Form 696-2a

Part-Width Construction Single Lane Contraflow Construction Full Crossover Construction

Form 696-2a



APPENDIX C 
Ramp Information Form 696-3a 



Ramp Information Form 696-3a

RAMP CLOSURE

FULL CROSSOVERSINGLE LANE CONTRAFLOWPART-WIDTH
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IR 70 WB Entrance from SR 256

(Ramp A)
2 20971 (3%) Open** N/A Open 1445 Open 1445 Open

Exist 

Condition
Open N/A Open 1445 Open

Exist 

Condition
Open

Exist 

Condition
Open N/A N/A - constructed part-width, remains open 

IR 70 WB Exit to SR 256 

(Ramp B)
2 3422 (4%) 8 mos N/A Open N/A Open N/A Open N/A 6 mos N/A Open N/A Open N/A Open N/A 3 mos N/A Use new Taylor Rd interchange

IR 70 EB Entrance from SR 256 

(Ramp C)
1 3687 (3%) 8 mos N/A Open 1445 Open 1445 7 mos N/A Open 1445 Open 1445 7 mos N/A Open 1445 Open 1445 Use new Taylor Rd interchange

IR 70 EB Exit to SR 256 NB 

(Ramp D)
2 7642 (4%) 8 mos N/A Open N/A Open N/A 7 mos N/A Open N/A Open N/A 7 mos N/A Open N/A Open N/A Utilize Ramp G or new Taylor Road Interchange

IR 70 EB Exit to SR 256 SB 

(Ramp E)
1 10783 (3%) Open N/A Open N/A Open N/A Open N/A Open N/A Open N/A Open N/A Open N/A Open N/A N/A - constructed part-wdith, remains open

IR 70 EB Exit to Taylor Rd 

(Ramp G)
1 4508 (3%) 2 mos N/A 2 mos N/A 2 mos N/A

Ramp G will be removed in Phase 1, Phases 2 

and 3 will utilize new Taylor Road Interchange 

Ramp

* TIMS (2022 volumes & truck %) ** During Part-Width Alternative, Phase 1 will require the closure of ramp or construct Blacklick Creek bridge in multiple phases to provide a safe merge meeting DSD requirements.

PHASE 3 PHASE 2 PHASE 3 PHASE 1
NUMBER OF 

LANES

RAMP VOLUME 

(% TRUCKS) *
RAMP DESIGNATION DETOUR

PHASE 1 PHASE 2 PHASE 3PHASE 2PHASE 1

Form 696-3a



APPENDIX D 
Cost Comparison Form 696-4a 



Part-Width Construction Single Lane Contraflow 
Construction Full Crossover Construction

Cost Cost Cost
Additional Right-of-Way $0 $0 $0

Additional Retaining Walls $0 $0 $0

Additional Bridge Structure $570,500 $0 $0

Cut/Fill/Shoring $0 $0 $0

Lighting (Crossover) $0 $70,000 $70,000

Drainage (Crossover related) $0 $10,000 $15,000

Temporary Pavement $220,990 $231,560 $361,340

Portable Concrete Barrier $914,400 $1,302,900 $733,350

Anchored Portable Barrier $29,240 $29,240 $14,790

Subtotal: $1,735,130 $1,643,700 $1,194,480 

15% Contingency $260,270 $246,555 $179,172 

MOT RELATED COST $1,995,400 $1,890,255 $1,373,652 

Project Duration * 17-22 months 17-20 months 17-20 months

* does not include Taylor Road interchange

Cost Comparison Form 696-4a

Form 696-4a



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

APPENDIX E 
 

MOT Schematics with Transverse Sections 
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APPENDIX F 
 

Ramp Access Traffic and Analysis 
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Lanes, Volumes, Timings

4: SR 256 & Tussing Rd/SR 204 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

SR 204 Proposed Conditions - 2028 AM and PM.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 420 140 160 60 140 550 90 1260 20 100 920 230

Future Volume (vph) 420 140 160 60 140 550 90 1260 20 100 920 230

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 390 370 485 310 450 0 0 0

Storage Lanes 2 1 1 1 1 0 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.88 1.00 0.91 0.91 1.00 0.91 1.00

Frt 0.850 0.850 0.998 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 3433 1863 1583 1770 1863 2787 1770 5075 0 1770 5085 1583

Flt Permitted 0.950 0.660 0.950 0.950

Satd. Flow (perm) 3433 1863 1583 1229 1863 2787 1770 5075 0 1770 5085 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 174 390 2 250

Link Speed (mph) 30 30 30 30

Link Distance (ft) 723 833 2552 974

Travel Time (s) 16.4 18.9 58.0 22.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 457 152 174 65 152 598 98 1370 22 109 1000 250

Shared Lane Traffic (%)

Lane Group Flow (vph) 457 152 174 65 152 598 98 1392 0 109 1000 250

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 24 24 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 1 2 1 2 1

Detector Template Left Thru Right Left Thru Right Left Thru Left Thru Right

Leading Detector (ft) 20 100 20 20 100 20 20 100 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Prot NA pm+ov pm+pt NA Perm Prot NA Prot NA pm+ov

Protected Phases 7 4 5 3 8 5 2 1 6 7

Permitted Phases 4 8 8 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 7 4 5 3 8 8 5 2 1 6 7

Switch Phase

Minimum Initial (s) 10.0 20.0 10.0 10.0 20.0 20.0 10.0 35.0 10.0 20.0 10.0

Minimum Split (s) 39.5 28.0 18.0 18.0 28.0 28.0 18.0 43.0 18.0 39.5 39.5

Total Split (s) 40.0 61.0 18.0 19.0 40.0 40.0 18.0 50.0 20.0 52.0 40.0

Total Split (%) 26.7% 40.7% 12.0% 12.7% 26.7% 26.7% 12.0% 33.3% 13.3% 34.7% 26.7%

Maximum Green (s) 35.0 56.0 13.0 14.0 35.0 35.0 13.0 45.0 15.0 47.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None None Min None Min None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 21.8 37.4 60.8 32.6 22.4 22.4 22.2 42.2 12.6 32.6 54.4

Actuated g/C Ratio 0.18 0.31 0.51 0.27 0.19 0.19 0.19 0.35 0.11 0.27 0.46

v/c Ratio 0.73 0.26 0.19 0.17 0.44 0.71 0.30 0.77 0.58 0.72 0.29

Control Delay 54.1 34.0 2.2 24.8 49.2 21.2 49.0 38.8 66.6 42.8 1.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 54.1 34.0 2.2 24.8 49.2 21.2 49.0 38.8 66.6 42.8 1.9

LOS D C A C D C D D E D A

Approach Delay 38.7 26.7 39.4 37.2

Approach LOS D C D D

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 119.2

Natural Cycle: 130

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.77

Intersection Signal Delay: 36.3 Intersection LOS: D

Intersection Capacity Utilization 82.8% ICU Level of Service E

Analysis Period (min) 15

Splits and Phases:     4: SR 256 & Tussing Rd/SR 204
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 10 200 10 50 660 20 40 10 30 20 10 20

Future Volume (vph) 10 200 10 50 660 20 40 10 30 20 10 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 80 0 80 0 80 0 60 0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.993 0.996 0.887 0.900

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 3514 0 1770 3525 0 1770 1652 0 1770 1676 0

Flt Permitted 0.274 0.533 0.693 0.728

Satd. Flow (perm) 510 3514 0 993 3525 0 1291 1652 0 1356 1676 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 5 3 33 22

Link Speed (mph) 30 30 30 30

Link Distance (ft) 833 574 282 721

Travel Time (s) 18.9 13.0 6.4 16.4

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 217 11 54 717 22 43 11 33 22 11 22

Shared Lane Traffic (%)

Lane Group Flow (vph) 11 228 0 54 739 0 43 44 0 22 33 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (ft) 20 100 20 100 20 100 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6



Lanes, Volumes, Timings

7: SR 204 & Freedom Way 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

SR 204 Proposed Conditions - 2028 AM and PM.syn Page 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 7 4 3 8 5 2 1 6

Switch Phase

Minimum Initial (s) 10.0 20.0 10.0 20.0 10.0 20.0 10.0 20.0

Minimum Split (s) 18.0 28.0 18.0 28.0 18.0 28.0 18.0 28.0

Total Split (s) 18.0 34.0 18.0 34.0 18.0 30.0 18.0 30.0

Total Split (%) 18.0% 34.0% 18.0% 34.0% 18.0% 30.0% 18.0% 30.0%

Maximum Green (s) 13.0 29.0 13.0 29.0 13.0 25.0 13.0 25.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None Max None Max

Walk Time (s) 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0

Act Effct Green (s) 27.6 22.5 29.4 27.8 32.4 29.0 31.5 26.4

Actuated g/C Ratio 0.37 0.30 0.39 0.37 0.43 0.39 0.42 0.35

v/c Ratio 0.03 0.21 0.11 0.56 0.07 0.07 0.03 0.05

Control Delay 14.5 22.9 15.0 22.0 14.1 11.6 14.2 13.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 14.5 22.9 15.0 22.0 14.1 11.6 14.2 13.9

LOS B C B C B B B B

Approach Delay 22.5 21.5 12.8 14.0

Approach LOS C C B B

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 74.8

Natural Cycle: 95

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.56

Intersection Signal Delay: 20.7 Intersection LOS: C

Intersection Capacity Utilization 56.4% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     7: SR 204 & Freedom Way
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 140 200 20 20 610 320 30 40 10 270 10 90

Future Volume (vph) 140 200 20 20 610 320 30 40 10 270 10 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 225 0 225 225 100 0 550 0

Storage Lanes 1 0 1 1 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 1.00 1.00

Frt 0.986 0.850 0.969 0.865

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1837 0 1770 1863 1583 1770 1805 0 3433 1611 0

Flt Permitted 0.109 0.610 0.687 0.632

Satd. Flow (perm) 203 1837 0 1136 1863 1583 1280 1805 0 2284 1611 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 8 348 11 98

Link Speed (mph) 30 30 30 30

Link Distance (ft) 2082 353 205 1618

Travel Time (s) 47.3 8.0 4.7 36.8

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 152 217 22 22 663 348 33 43 11 293 11 98

Shared Lane Traffic (%)

Lane Group Flow (vph) 152 239 0 22 663 348 33 54 0 293 109 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 60 9 15 60 15 9 60 60

Number of Detectors 1 2 1 2 1 1 2 1 2

Detector Template Left Thru Left Thru Right Left Thru Left Thru

Leading Detector (ft) 20 100 20 100 20 20 100 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 20 6 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type pm+pt NA Perm NA Perm pm+pt NA pm+pt NA

Protected Phases 7 4 8 5 2 1 6

Permitted Phases 4 8 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 7 4 8 8 8 5 2 1 6

Switch Phase

Minimum Initial (s) 5.0 20.0 20.0 20.0 20.0 5.0 20.0 5.0 20.0

Minimum Split (s) 9.5 28.0 28.0 28.0 28.0 13.0 28.0 9.5 28.0

Total Split (s) 10.0 61.0 51.0 51.0 51.0 12.0 27.0 12.0 27.0

Total Split (%) 10.0% 61.0% 51.0% 51.0% 51.0% 12.0% 27.0% 12.0% 27.0%

Maximum Green (s) 5.5 56.0 46.0 46.0 46.0 7.0 22.0 7.5 22.0

Yellow Time (s) 3.5 4.0 4.0 4.0 4.0 4.0 4.0 3.5 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 5.0 5.0 5.0 5.0 5.0 5.0 4.5 5.0

Lead/Lag Lead Lag Lag Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None Min None Min

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 48.5 48.0 37.9 37.9 37.9 26.5 20.2 30.3 25.6

Actuated g/C Ratio 0.54 0.53 0.42 0.42 0.42 0.29 0.22 0.34 0.28

v/c Ratio 0.74 0.24 0.05 0.85 0.40 0.08 0.13 0.34 0.21

Control Delay 34.6 11.3 14.8 34.7 3.2 22.6 26.9 23.1 9.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 34.6 11.3 14.8 34.7 3.2 22.6 26.9 23.1 9.8

LOS C B B C A C C C A

Approach Delay 20.3 23.6 25.3 19.5

Approach LOS C C C B

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 90.3

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.85

Intersection Signal Delay: 22.2 Intersection LOS: C

Intersection Capacity Utilization 68.6% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     12: SR 204 & Taylor Rd
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 0 400 2070 150 90 710

Future Volume (vph) 0 400 2070 150 90 710

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 0.88 0.86 0.86 1.00 0.91

Frt 0.850 0.990

Flt Protected 0.950

Satd. Flow (prot) 0 2787 6344 0 1770 5085

Flt Permitted 0.051

Satd. Flow (perm) 0 2787 6344 0 95 5085

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 330 17

Link Speed (mph) 30 30 30

Link Distance (ft) 453 974 917

Travel Time (s) 10.3 22.1 20.8

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 435 2250 163 98 772

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 435 2413 0 98 772

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Right Left Left

Median Width(ft) 0 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 9 15

Number of Detectors 1 2 1 2

Detector Template Right Thru Left Thru

Leading Detector (ft) 20 100 20 100

Trailing Detector (ft) 0 0 0 0

Detector 1 Position(ft) 0 0 0 0

Detector 1 Size(ft) 20 6 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot NA pm+pt NA

Protected Phases 3 2 1 6

Permitted Phases 6

Detector Phase 3 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0
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Lane Group WBL WBR NBT NBR SBL SBT

Minimum Split (s) 9.5 22.5 9.5 22.5

Total Split (s) 37.0 91.0 22.0 113.0

Total Split (%) 24.7% 60.7% 14.7% 75.3%

Maximum Green (s) 32.5 86.5 17.5 108.5

Yellow Time (s) 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Recall Mode None Min None None

Walk Time (s) 7.0 7.0

Flash Dont Walk (s) 11.0 11.0

Pedestrian Calls (#/hr) 0 0

Act Effct Green (s) 10.5 73.8 86.7 86.7

Actuated g/C Ratio 0.10 0.69 0.81 0.81

v/c Ratio 0.76 0.55 0.48 0.19

Control Delay 22.4 8.9 21.8 2.4

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 22.4 8.9 21.8 2.4

LOS C A C A

Approach Delay 22.4 8.9 4.6

Approach LOS C A A

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 106.6

Natural Cycle: 50

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.76

Intersection Signal Delay: 9.5 Intersection LOS: A

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     34: SR 256 & I-70 EB Exit



Lanes, Volumes, Timings

35: SR 256 & I-70 WB Exit 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

SR 204 Proposed Conditions - 2028 AM and PM.syn Page 11

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 170 0 120 1310 1100 0 0 640 730

Future Volume (vph) 0 0 0 170 0 120 1310 1100 0 0 640 730

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 350 0 0 0 0

Storage Lanes 0 0 1 1 2 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.91 1.00 1.00 0.86 0.86

Frt 0.850 0.946 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 0 0 1770 0 1583 3433 5085 0 0 4546 1362

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 0 0 1770 0 1583 3433 5085 0 0 4546 1362

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 80 85 396

Link Speed (mph) 30 30 30 30

Link Distance (ft) 341 912 917 928

Travel Time (s) 7.8 20.7 20.8 21.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 185 0 130 1424 1196 0 0 696 793

Shared Lane Traffic (%) 50%

Lane Group Flow (vph) 0 0 0 185 0 130 1424 1196 0 0 1093 396

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 2 2 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 20 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 20 6 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Perm Perm Prot NA NA Perm

Protected Phases 5 2 6

Permitted Phases 3 3 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 3 3 5 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.5 9.5 9.5 22.5 22.5 22.5

Total Split (s) 54.0 54.0 63.0 96.0 33.0 33.0

Total Split (%) 36.0% 36.0% 42.0% 64.0% 22.0% 22.0%

Maximum Green (s) 49.5 49.5 58.5 91.5 28.5 28.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Min None None

Walk Time (s) 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 17.5 17.5 58.6 91.6 28.5 28.5

Actuated g/C Ratio 0.15 0.15 0.50 0.78 0.24 0.24

v/c Ratio 0.71 0.43 0.84 0.30 0.94 0.63

Control Delay 62.7 23.6 31.8 4.4 56.6 8.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 62.7 23.6 31.8 4.4 56.6 8.8

LOS E C C A E A

Approach Delay 46.5 19.3 43.9

Approach LOS D B D

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 118.1

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.94

Intersection Signal Delay: 29.5 Intersection LOS: C

Intersection Capacity Utilization 75.4% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     35: SR 256 & I-70 WB Exit



Lanes, Volumes, Timings

38: SR 256 & Taylor Rd Ext 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

SR 204 Proposed Conditions - 2028 AM and PM.syn Page 14

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 20 40 150 460 50 60 220 590 560 60 670 30

Future Volume (vph) 20 40 150 460 50 60 220 590 560 60 670 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 400 0 0 0 0 0

Storage Lanes 1 2 1 0 2 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 0.88 0.97 1.00 1.00 0.97 0.91 1.00 1.00 0.91 0.91

Frt 0.850 0.918 0.850 0.993

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1863 2787 3433 1710 0 3433 5085 1583 1770 5050 0

Flt Permitted 0.681 0.950 0.950 0.397

Satd. Flow (perm) 1269 1863 2787 3433 1710 0 3433 5085 1583 740 5050 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 163 51 609 5

Link Speed (mph) 30 30 30 30

Link Distance (ft) 423 2962 928 728

Travel Time (s) 9.6 67.3 21.1 16.5

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 43 163 500 54 65 239 641 609 65 728 33

Shared Lane Traffic (%)

Lane Group Flow (vph) 22 43 163 500 119 0 239 641 609 65 761 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 24 24 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 2 1 1 2

Detector Template Left Thru Right Left Thru Left Thru Right Left Thru

Leading Detector (ft) 20 100 20 20 100 20 100 20 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 6 20 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm Prot NA Prot NA Perm Perm NA

Protected Phases 4 3 8 5 2 6

Permitted Phases 4 4 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 4 4 4 3 8 5 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 9.5 22.5 9.5 22.5 22.5 22.5 22.5

Total Split (s) 50.0 50.0 50.0 20.0 70.0 25.0 80.0 80.0 55.0 55.0

Total Split (%) 33.3% 33.3% 33.3% 13.3% 46.7% 16.7% 53.3% 53.3% 36.7% 36.7%

Maximum Green (s) 45.5 45.5 45.5 15.5 65.5 20.5 75.5 75.5 50.5 50.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lag Lag Lag Lead Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None Min Min Min Min

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 7.4 7.4 7.4 15.7 27.6 10.8 34.2 34.2 18.9 18.9

Actuated g/C Ratio 0.10 0.10 0.10 0.22 0.39 0.15 0.48 0.48 0.27 0.27

v/c Ratio 0.17 0.22 0.37 0.66 0.17 0.46 0.26 0.56 0.33 0.56

Control Delay 34.5 34.2 8.8 31.9 10.8 31.5 11.0 3.2 26.8 24.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 34.5 34.2 8.8 31.9 10.8 31.5 11.0 3.2 26.8 24.2

LOS C C A C B C B A C C

Approach Delay 16.1 27.8 11.1 24.4

Approach LOS B C B C

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 70.9

Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 18.2 Intersection LOS: B

Intersection Capacity Utilization 54.3% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     38: SR 256 & Taylor Rd Ext
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 40 90 110 380 420 100

Future Volume (vph) 40 90 110 380 420 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 250 0 550 250

Storage Lanes 1 1 0 1

Taper Length (ft) 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1770 1583 1770 1863 1863 1583

Flt Permitted 0.950 0.493

Satd. Flow (perm) 1770 1583 918 1863 1863 1583

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 98 109

Link Speed (mph) 30 30 30

Link Distance (ft) 2247 555 2212

Travel Time (s) 51.1 12.6 50.3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 43 98 120 413 457 109

Shared Lane Traffic (%)

Lane Group Flow (vph) 43 98 120 413 457 109

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 60 60 60 60

Number of Detectors 1 1 1 2 2 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 20 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 20 6 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot Perm Perm NA NA Perm

Protected Phases 4 2 6

Permitted Phases 4 2 6
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Lane Group EBL EBR NBL NBT SBT SBR

Detector Phase 4 4 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5

Total Split (s) 24.0 24.0 36.0 36.0 36.0 36.0

Total Split (%) 40.0% 40.0% 60.0% 60.0% 60.0% 60.0%

Maximum Green (s) 19.5 19.5 31.5 31.5 31.5 31.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None Max Max Max Max

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 6.9 6.9 39.4 39.4 39.4 39.4

Actuated g/C Ratio 0.13 0.13 0.75 0.75 0.75 0.75

v/c Ratio 0.19 0.33 0.17 0.29 0.33 0.09

Control Delay 20.6 8.5 3.9 3.8 4.0 1.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 20.6 8.5 3.9 3.8 4.0 1.1

LOS C A A A A A

Approach Delay 12.2 3.9 3.5

Approach LOS B A A

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 52.4

Natural Cycle: 45

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.33

Intersection Signal Delay: 4.6 Intersection LOS: A

Intersection Capacity Utilization 43.6% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     41: Taylor Rd Ext & Taylor Rd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 240 240 80 370 420 0 0 220 290

Future Volume (vph) 0 0 0 240 240 80 370 420 0 0 220 290

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 450 0 450 0 0 450

Storage Lanes 0 0 1 0 2 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 0.95

Frt 0.962 0.915

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 0 0 1770 1792 0 3433 3539 0 0 3238 0

Flt Permitted 0.950 0.442

Satd. Flow (perm) 0 0 0 1770 1792 0 1597 3539 0 0 3238 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 31 315

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1384 1168 1283 555

Travel Time (s) 31.5 26.5 29.2 12.6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 261 261 87 402 457 0 0 239 315

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 261 348 0 402 457 0 0 554 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 60 60 60 60 60 60 60 60

Number of Detectors 1 2 1 2 2

Detector Template Left Thru Left Thru Thru

Leading Detector (ft) 20 100 20 100 100

Trailing Detector (ft) 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94

Detector 2 Size(ft) 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0

Turn Type Perm NA Perm NA NA

Protected Phases 8 2 6

Permitted Phases 8 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 8 8 2 2 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 22.5 22.5

Total Split (s) 26.0 26.0 34.0 34.0 34.0

Total Split (%) 43.3% 43.3% 56.7% 56.7% 56.7%

Maximum Green (s) 21.5 21.5 29.5 29.5 29.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Recall Mode None None Max Max Max

Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 15.1 15.1 29.7 29.7 29.7

Actuated g/C Ratio 0.28 0.28 0.55 0.55 0.55

v/c Ratio 0.53 0.66 0.46 0.23 0.29

Control Delay 20.1 21.8 10.6 7.5 3.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 20.1 21.8 10.6 7.5 3.7

LOS C C B A A

Approach Delay 21.1 9.0 3.7

Approach LOS C A A

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 53.9

Natural Cycle: 45

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 11.2 Intersection LOS: B

Intersection Capacity Utilization 54.7% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     42: I-70 WB Exit Taylor
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 360 0 90 0 0 0 0 430 100 150 310 0

Future Volume (vph) 360 0 90 0 0 0 0 430 100 150 310 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 400 0 0 0 650 450 0

Storage Lanes 1 2 0 0 0 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 0.88 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1770 0 2787 0 0 0 0 3539 1583 1770 3539 0

Flt Permitted 0.950 0.484

Satd. Flow (perm) 1770 0 2787 0 0 0 0 3539 1583 902 3539 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 98 109

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1287 307 1618 1283

Travel Time (s) 29.3 7.0 36.8 29.2

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 391 0 98 0 0 0 0 467 109 163 337 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 391 0 98 0 0 0 0 467 109 163 337 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 60 60 60 60 60 60 60 60

Number of Detectors 1 1 2 1 1 2

Detector Template Left Right Thru Right Left Thru

Leading Detector (ft) 20 20 100 20 20 100

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 6 20 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Perm Perm NA Perm Perm NA

Protected Phases 2 6

Permitted Phases 4 4 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 4 4 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5

Total Split (s) 25.0 25.0 35.0 35.0 35.0 35.0

Total Split (%) 41.7% 41.7% 58.3% 58.3% 58.3% 58.3%

Maximum Green (s) 20.5 20.5 30.5 30.5 30.5 30.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None Max Max Max Max

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 16.5 16.5 30.8 30.8 30.8 30.8

Actuated g/C Ratio 0.29 0.29 0.55 0.55 0.55 0.55

v/c Ratio 0.75 0.11 0.24 0.12 0.33 0.17

Control Delay 27.9 4.0 7.8 2.4 10.6 7.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 27.9 4.0 7.8 2.4 10.6 7.4

LOS C A A A B A

Approach Delay 23.1 6.7 8.5

Approach LOS C A A

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 56.3

Natural Cycle: 45

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.75

Intersection Signal Delay: 12.4 Intersection LOS: B

Intersection Capacity Utilization 54.7% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     45: Taylor Rd & I-70 EB Exit Taylor



HCS Freeway Merge Report

Project Information

Analyst Gannett Fleming Date 6/12/2023

Agency ODOT Analysis Year 2023

Jurisdiction ODOT Time Analyzed AM Peak - Taylor EB Entrance 

Project Description FAI/LIC-70-0.00/0.00 Units U.S. Customary

Geometric Data

Freeway Ramp

Number of Lanes (N), ln 2 1

Free-Flow Speed (FFS), mi/h 70.0 35.0

Segment Length (L) / Acceleration Length (LA), ft 1500 800

Terrain Type Level Level

Percent Grade, % - -

Segment Type / Ramp Type Freeway Right-Sided One-Lane

Adjustment Factors

Driver Population Balanced Mix Balanced Mix

Weather Type Non-Severe Weather Non-Severe Weather

Incident Type No Incident -

Proportion of CAVs in Traffic Stream 0 -

Final Speed Adjustment Factor (SAF) 0.950 0.950

Demand Adjustment Factor (DAF) 1.000 1.000

Capacity Adjustment Factor for CAVs, CAFCAV 1.000 -

Final Capacity Adjustment Factor (CAF) 0.939 0.939

Demand and Capacity

Demand Volume (Vi), veh/h 1640 250

Peak Hour Factor (PHF) 0.94 0.94

Total Trucks, % 0.00 0.00

Single-Unit Trucks (SUT), % - -

Tractor-Trailers (TT), % - -

Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000

Flow Rate (vi), pc/h 1745 266

Capacity (cmd), pc/h 4700 2000

Adjusted Capacity (cmd), pc/h 4413 1878

Volume-to-Capacity Ratio (v/c) 0.46 0.14

Speed and Density

Upstream Equilibrium Distance (LEQ), ft - Number of Outer Lanes on Freeway (NO), ln 0

Distance to Upstream Ramp (LUP), ft 10000 Speed Index (MS) 0.297

Downstream Equilibrium Distance (LEQ), ft - Flow Outer Lanes (vOA), pc/h/ln -

Distance to Downstream Ramp (LDOWN), ft - On-Ramp Influence Area Speed (SR), mi/h 59.2

Prop. Freeway Vehicles in Lane 1 and 2 (PFM) 1.000 Outer Lanes Freeway Speed (SO), mi/h 66.5

Flow in Lanes 1 and 2 (v12), pc/h 1745 Ramp Junction Speed (S), mi/h 59.2



Flow Entering Ramp-Infl. Area (vR12), pc/h 2011 Average Density (D), pc/mi/ln 17.0

Level of Service (LOS) B Density in Ramp Influence Area (DR), pc/mi/ln 16.1
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HCS Freeway Merge Report

Project Information

Analyst Gannett Fleming Date 6/12/2023

Agency ODOT Analysis Year 2023

Jurisdiction ODOT Time Analyzed AM Peak - WB CD TO MAIN BASE

Project Description FAI/LIC-70-0.00/0.00 Units U.S. Customary

Geometric Data

Freeway Ramp

Number of Lanes (N), ln 3 1

Free-Flow Speed (FFS), mi/h 70.0 35.0

Segment Length (L) / Acceleration Length (LA), ft 1500 800

Terrain Type Level Level

Percent Grade, % - -

Segment Type / Ramp Type Freeway Right-Sided One-Lane

Adjustment Factors

Driver Population Balanced Mix Balanced Mix

Weather Type Non-Severe Weather Non-Severe Weather

Incident Type No Incident -

Proportion of CAVs in Traffic Stream 0 -

Final Speed Adjustment Factor (SAF) 0.950 0.950

Demand Adjustment Factor (DAF) 1.000 1.000

Capacity Adjustment Factor for CAVs, CAFCAV 1.000 -

Final Capacity Adjustment Factor (CAF) 0.939 0.939

Demand and Capacity

Demand Volume (Vi), veh/h 3390 610

Peak Hour Factor (PHF) 0.94 0.94

Total Trucks, % 0.00 0.00

Single-Unit Trucks (SUT), % - -

Tractor-Trailers (TT), % - -

Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000

Flow Rate (vi), pc/h 3606 649

Capacity (cmd), pc/h 7050 2000

Adjusted Capacity (cmd), pc/h 6620 1878

Volume-to-Capacity Ratio (v/c) 0.64 0.35

Speed and Density

Upstream Equilibrium Distance (LEQ), ft - Number of Outer Lanes on Freeway (NO), ln 1

Distance to Upstream Ramp (LUP), ft 10000 Speed Index (MS) 0.333

Downstream Equilibrium Distance (LEQ), ft - Flow Outer Lanes (vOA), pc/h/ln 1442

Distance to Downstream Ramp (LDOWN), ft - On-Ramp Influence Area Speed (SR), mi/h 58.3

Prop. Freeway Vehicles in Lane 1 and 2 (PFM) 0.600 Outer Lanes Freeway Speed (SO), mi/h 63.1

Flow in Lanes 1 and 2 (v12), pc/h 2164 Ramp Junction Speed (S), mi/h 59.8



Flow Entering Ramp-Infl. Area (vR12), pc/h 2813 Average Density (D), pc/mi/ln 23.7

Level of Service (LOS) C Density in Ramp Influence Area (DR), pc/mi/ln 22.2

Copyright © 2023 University of Florida. All Rights Reserved. HCS™ Freeways Version 2022 Generated: 06/13/2023 10:25:00

2028 AM Merge WB CD - Base.xuf



HCS Freeway Weaving Report

Project Information

Analyst Gannett Fleming Date 6/12/2023

Agency ODOT Analysis Year 2028

Jurisdiction ODOT Time Analyzed AM Peak - Base

Project Description FAI-LIC-70-0.00/0.00 Units U.S. Customary

Geometric Data

Number of Lanes (N), ln 2 Segment Type Highway/CD 
Roadway

Segment Length (Ls), ft 500 Number of Maneuver Lanes (NWL), ln 2

Weaving Configuration One-Sided Ramp-to-Freeway Lane Changes (LCRF), lc 1

Terrain Type Level Freeway-to-Ramp Lane Changes (LCFR), lc 1

Percent Grade, % - Ramp-to-Ramp Lane Changes (LCRR), lc 0

Interchange Density (ID), int/mi 0.80 Cross Weaving Managed Lane No

Adjustment Factors

Driver Population Balanced Mix Final Speed Adjustment Factor (SAF) 0.950

Weather Type Non-Severe Weather Demand Adjustment Factor (DAF) 1.000

Incident Type No Incident Capacity Adjustment Factor for CAVs, CAFCAV 1.000

Proportion of CAVs in Traffic Stream 0 Final Capacity Adjustment Factor (CAF) 0.939

Demand and Capacity

FF RF RR FR

Demand Volume (Vi), veh/h 10 220 20 430

Peak Hour Factor (PHF) 0.94 0.94 0.94 0.94

Total Trucks, % 0.00 0.00 0.00 0.00

Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000 1.000 1.000

Flow Rate (vi), pc/h 11 234 21 457

Weaving Flow Rate (vw), pc/h 691 Ideal Conditions Capacity (cIFL), pc/h/ln 2270

Non-Weaving Flow Rate (vNW), pc/h 32 Density-Based Capacity (cIWL × N × fHV), veh/h 2532

Total Flow Rate (v), pc/h 723 Demand Flow-Based Capacity (cIW × fHV), veh/h 2510

Volume Ratio (VR) 0.956 Weaving Area Capacity (cW), veh/h 2510

Minimum Lane Change Rate (LCMIN), lc/h 691 Adjusted Weaving Area Capacity (cWA), veh/h 2357

Maximum Weaving Length (LMAX), ft 13625 Demand-to-Capacity Ratio (v/c) 0.31

Speed and Density

Non-Weaving Vehicle Index (INW) 1 Average Weaving Speed (SW), mi/h 47.2

Non-Weaving Lane Change Rate (LCNW), lc/h 0 Average Non-Weaving Speed (SNW), mi/h 50.3

Weaving Lane Change Rate (LCW), lc/h 726 Average Speed (S), mi/h 47.3

Weaving Lane Change Rate (LCAll), lc/h 726 Density (D), pc/mi/ln 7.6

Weaving Intensity Factor (W) 0.303 Level of Service (LOS) A

Design Analysis Table



Number of Lanes, ln 4 5 6 7

Density, pc/mi/ln 3.9 3.1 2.7 2.3

LOS A A A A
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Lanes, Volumes, Timings

4: SR 256 & Tussing Rd/SR 204 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

SR 204 Proposed Conditions - 2028 AM and PM.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 500 220 270 100 300 540 200 1300 40 250 1890 470

Future Volume (vph) 500 220 270 100 300 540 200 1300 40 250 1890 470

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 390 370 485 310 450 0 0 0

Storage Lanes 2 1 1 1 1 0 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.88 1.00 0.91 0.91 1.00 0.91 1.00

Frt 0.850 0.850 0.996 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 3433 1863 1583 1770 1863 2787 1770 5065 0 1770 5085 1583

Flt Permitted 0.950 0.610 0.104 0.104

Satd. Flow (perm) 3433 1863 1583 1136 1863 2787 194 5065 0 194 5085 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 105 430 3 83

Link Speed (mph) 30 30 30 30

Link Distance (ft) 723 833 2552 974

Travel Time (s) 16.4 18.9 58.0 22.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 543 239 293 109 326 587 217 1413 43 272 2054 511

Shared Lane Traffic (%)

Lane Group Flow (vph) 543 239 293 109 326 587 217 1456 0 272 2054 511

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 24 24 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 1 2 1 2 1

Detector Template Left Thru Right Left Thru Right Left Thru Left Thru Right

Leading Detector (ft) 20 100 20 20 100 20 20 100 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Prot NA pm+ov pm+pt NA Perm pm+pt NA pm+pt NA pm+ov

Protected Phases 7 4 5 3 8 5 2 1 6 7

Permitted Phases 4 8 8 2 6 6



Lanes, Volumes, Timings

4: SR 256 & Tussing Rd/SR 204 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

SR 204 Proposed Conditions - 2028 AM and PM.syn Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 7 4 5 3 8 8 5 2 1 6 7

Switch Phase

Minimum Initial (s) 10.0 20.0 10.0 10.0 20.0 20.0 10.0 35.0 10.0 20.0 10.0

Minimum Split (s) 39.5 28.0 18.0 18.0 28.0 28.0 18.0 43.0 18.0 39.5 39.5

Total Split (s) 39.0 51.0 18.0 18.0 30.0 30.0 18.0 56.0 25.0 63.0 39.0

Total Split (%) 26.0% 34.0% 12.0% 12.0% 20.0% 20.0% 12.0% 37.3% 16.7% 42.0% 26.0%

Maximum Green (s) 34.0 46.0 13.0 13.0 25.0 25.0 13.0 51.0 20.0 58.0 34.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None None Min None Min None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 28.7 42.4 55.4 36.3 25.0 25.0 51.3 51.3 58.0 58.0 86.8

Actuated g/C Ratio 0.20 0.29 0.38 0.25 0.17 0.17 0.35 0.35 0.40 0.40 0.60

v/c Ratio 0.80 0.44 0.44 0.33 1.02 0.70 1.03 0.81 0.93 1.01 0.52

Control Delay 64.7 44.5 15.8 32.0 112.3 19.9 128.0 47.2 78.0 64.8 9.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 64.7 44.5 15.8 32.0 112.3 19.9 128.0 47.2 78.0 64.8 9.2

LOS E D B C F B F D E E A

Approach Delay 46.9 50.7 57.7 56.1

Approach LOS D D E E

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 144.8

Natural Cycle: 150

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.03

Intersection Signal Delay: 54.1 Intersection LOS: D

Intersection Capacity Utilization 95.2% ICU Level of Service F

Analysis Period (min) 15

Splits and Phases:     4: SR 256 & Tussing Rd/SR 204



Lanes, Volumes, Timings

7: SR 204 & Freedom Way 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

SR 204 Proposed Conditions - 2028 AM and PM.syn Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 20 330 50 60 670 10 90 10 80 10 10 30

Future Volume (vph) 20 330 50 60 670 10 90 10 80 10 10 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 80 0 80 0 80 0 60 0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.980 0.998 0.867 0.887

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 3468 0 1770 3532 0 1770 1615 0 1770 1652 0

Flt Permitted 0.265 0.378 0.614 0.694

Satd. Flow (perm) 494 3468 0 704 3532 0 1144 1615 0 1293 1652 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 17 2 87 33

Link Speed (mph) 30 30 30 30

Link Distance (ft) 833 574 282 721

Travel Time (s) 18.9 13.0 6.4 16.4

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 359 54 65 728 11 98 11 87 11 11 33

Shared Lane Traffic (%)

Lane Group Flow (vph) 22 413 0 65 739 0 98 98 0 11 44 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (ft) 20 100 20 100 20 100 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6



Lanes, Volumes, Timings

7: SR 204 & Freedom Way 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

SR 204 Proposed Conditions - 2028 AM and PM.syn Page 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 7 4 3 8 5 2 1 6

Switch Phase

Minimum Initial (s) 10.0 20.0 10.0 20.0 10.0 20.0 10.0 20.0

Minimum Split (s) 18.0 28.0 18.0 28.0 18.0 28.0 18.0 28.0

Total Split (s) 18.0 31.0 18.0 31.0 18.0 28.0 18.0 28.0

Total Split (%) 18.9% 32.6% 18.9% 32.6% 18.9% 29.5% 18.9% 29.5%

Maximum Green (s) 13.0 26.0 13.0 26.0 13.0 23.0 13.0 23.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None Max None Max

Walk Time (s) 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0

Act Effct Green (s) 30.3 22.9 32.3 28.7 34.7 32.7 31.3 23.9

Actuated g/C Ratio 0.38 0.29 0.40 0.36 0.43 0.41 0.39 0.30

v/c Ratio 0.06 0.41 0.15 0.58 0.17 0.14 0.02 0.08

Control Delay 14.3 25.4 15.2 25.0 15.5 7.0 14.6 12.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 14.3 25.4 15.2 25.0 15.5 7.0 14.6 12.4

LOS B C B C B A B B

Approach Delay 24.8 24.2 11.3 12.9

Approach LOS C C B B

Intersection Summary

Area Type: Other

Cycle Length: 95

Actuated Cycle Length: 79.8

Natural Cycle: 95

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.58

Intersection Signal Delay: 22.3 Intersection LOS: C

Intersection Capacity Utilization 56.3% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     7: SR 204 & Freedom Way



Lanes, Volumes, Timings

12: SR 204 & Taylor Rd 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

SR 204 Proposed Conditions - 2028 AM and PM.syn Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 180 380 20 10 500 450 20 110 10 1100 80 240

Future Volume (vph) 180 380 20 10 500 450 20 110 10 1100 80 240

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 225 0 225 225 100 0 550 0

Storage Lanes 1 0 1 1 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 1.00 1.00

Frt 0.992 0.850 0.987 0.887

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1848 0 1770 1863 1583 1770 1839 0 3433 1652 0

Flt Permitted 0.104 0.370 0.950 0.673

Satd. Flow (perm) 194 1848 0 689 1863 1583 1770 1839 0 2432 1652 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 2 279 3 121

Link Speed (mph) 30 30 30 30

Link Distance (ft) 2082 353 205 1618

Travel Time (s) 47.3 8.0 4.7 36.8

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 196 413 22 11 543 489 22 120 11 1196 87 261

Shared Lane Traffic (%)

Lane Group Flow (vph) 196 435 0 11 543 489 22 131 0 1196 348 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 1 2 1 2

Detector Template Left Thru Left Thru Right Left Thru Left Thru

Leading Detector (ft) 20 100 20 100 20 20 100 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 20 6 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type pm+pt NA Perm NA Perm custom NA Perm NA

Protected Phases 7 4 8 2 2 6

Permitted Phases 4 8 8 2 6



Lanes, Volumes, Timings

12: SR 204 & Taylor Rd 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

SR 204 Proposed Conditions - 2028 AM and PM.syn Page 6

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 7 4 8 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 20.0 20.0 20.0 20.0 20.0 20.0 5.0 5.0

Minimum Split (s) 9.5 28.0 28.0 28.0 28.0 28.0 28.0 22.5 22.5

Total Split (s) 16.0 55.0 39.0 39.0 39.0 30.0 30.0 65.0 65.0

Total Split (%) 10.7% 36.7% 26.0% 26.0% 26.0% 20.0% 20.0% 43.3% 43.3%

Maximum Green (s) 11.5 50.0 34.0 34.0 34.0 25.0 25.0 60.5 60.5

Yellow Time (s) 3.5 4.0 4.0 4.0 4.0 4.0 4.0 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5

Lead/Lag Lead Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None None Min Min

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 50.5 50.0 34.0 34.0 34.0 20.2 20.2 60.5 60.5

Actuated g/C Ratio 0.35 0.34 0.23 0.23 0.23 0.14 0.14 0.42 0.42

v/c Ratio 1.02 0.68 0.07 1.25 0.84 0.09 0.51 1.18 0.46

Control Delay 107.9 47.2 45.1 174.3 36.0 55.6 64.1 129.9 21.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 107.9 47.2 45.1 174.3 36.0 55.6 64.1 129.9 21.4

LOS F D D F D E E F C

Approach Delay 66.0 108.1 62.9 105.4

Approach LOS E F E F

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 145.2

Natural Cycle: 150

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.25

Intersection Signal Delay: 97.0 Intersection LOS: F

Intersection Capacity Utilization 88.0% ICU Level of Service E

Analysis Period (min) 15

Splits and Phases:     12: SR 204 & Taylor Rd



Lanes, Volumes, Timings

34: SR 256 & I-70 EB Exit 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

SR 204 Proposed Conditions - 2028 AM and PM.syn Page 9

Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 0 670 2060 210 180 1450

Future Volume (vph) 0 670 2060 210 180 1450

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 0.88 0.86 0.86 1.00 0.91

Frt 0.850 0.986

Flt Protected 0.950

Satd. Flow (prot) 0 2787 6318 0 1770 5085

Flt Permitted 0.074

Satd. Flow (perm) 0 2787 6318 0 138 5085

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 510 27

Link Speed (mph) 30 30 30

Link Distance (ft) 453 974 917

Travel Time (s) 10.3 22.1 20.8

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 728 2239 228 196 1576

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 728 2467 0 196 1576

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Right Left Left

Median Width(ft) 0 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 9 15

Number of Detectors 1 2 1 2

Detector Template Right Thru Left Thru

Leading Detector (ft) 20 100 20 100

Trailing Detector (ft) 0 0 0 0

Detector 1 Position(ft) 0 0 0 0

Detector 1 Size(ft) 20 6 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot NA pm+pt NA

Protected Phases 3 2 1 6

Permitted Phases 6

Detector Phase 3 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0
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Lane Group WBL WBR NBT NBR SBL SBT

Minimum Split (s) 9.5 22.5 9.5 22.5

Total Split (s) 35.0 53.0 22.0 75.0

Total Split (%) 31.8% 48.2% 20.0% 68.2%

Maximum Green (s) 30.5 48.5 17.5 70.5

Yellow Time (s) 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Recall Mode None Min None None

Walk Time (s) 7.0 7.0

Flash Dont Walk (s) 11.0 11.0

Pedestrian Calls (#/hr) 0 0

Act Effct Green (s) 14.3 49.2 64.5 64.5

Actuated g/C Ratio 0.16 0.56 0.73 0.73

v/c Ratio 0.83 0.70 0.65 0.42

Control Delay 19.3 16.9 27.1 5.6

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 19.3 16.9 27.1 5.6

LOS B B C A

Approach Delay 19.3 16.9 8.0

Approach LOS B B A

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 87.9

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.83

Intersection Signal Delay: 14.1 Intersection LOS: B

Intersection Capacity Utilization 64.3% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     34: SR 256 & I-70 EB Exit
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 190 0 150 1030 1750 0 0 1450 620

Future Volume (vph) 0 0 0 190 0 150 1030 1750 0 0 1450 620

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 350 0 0 0 0

Storage Lanes 0 0 1 1 2 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.91 1.00 1.00 0.86 0.86

Frt 0.850 0.985 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 0 0 1770 0 1583 3433 5085 0 0 4734 1362

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 0 0 1770 0 1583 3433 5085 0 0 4734 1362

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 60 17 399

Link Speed (mph) 30 30 30 30

Link Distance (ft) 341 912 917 928

Travel Time (s) 7.8 20.7 20.8 21.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 207 0 163 1120 1902 0 0 1576 674

Shared Lane Traffic (%) 25%

Lane Group Flow (vph) 0 0 0 207 0 163 1120 1902 0 0 1745 505

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 2 2 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 20 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 20 6 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Perm Perm Prot NA NA Perm

Protected Phases 5 2 6

Permitted Phases 8 8 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 8 8 5 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 9.5 22.5 22.5 22.5

Total Split (s) 25.0 25.0 41.0 85.0 44.0 44.0

Total Split (%) 22.7% 22.7% 37.3% 77.3% 40.0% 40.0%

Maximum Green (s) 20.5 20.5 36.5 80.5 39.5 39.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Min None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 16.8 16.8 36.6 80.6 39.6 39.6

Actuated g/C Ratio 0.16 0.16 0.34 0.76 0.37 0.37

v/c Ratio 0.74 0.54 0.95 0.49 0.99 0.67

Control Delay 59.3 32.6 51.8 5.8 52.0 11.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 59.3 32.6 51.8 5.8 52.0 11.2

LOS E C D A D B

Approach Delay 47.5 22.8 42.9

Approach LOS D C D

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 106.4

Natural Cycle: 100

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.99

Intersection Signal Delay: 32.4 Intersection LOS: C

Intersection Capacity Utilization 83.4% ICU Level of Service E

Analysis Period (min) 15

Splits and Phases:     35: SR 256 & I-70 WB Exit
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 40 50 360 650 130 90 270 900 870 90 1130 30

Future Volume (vph) 40 50 360 650 130 90 270 900 870 90 1130 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 400 0 0 0 0 0

Storage Lanes 1 2 1 0 2 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 0.88 0.97 1.00 1.00 0.97 0.91 1.00 1.00 0.91 0.91

Frt 0.850 0.938 0.850 0.996

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1863 2787 3433 1747 0 3433 5085 1583 1770 5065 0

Flt Permitted 0.610 0.950 0.950 0.242

Satd. Flow (perm) 1136 1863 2787 3433 1747 0 3433 5085 1583 451 5065 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 256 33 866 4

Link Speed (mph) 30 30 30 30

Link Distance (ft) 423 2962 928 728

Travel Time (s) 9.6 67.3 21.1 16.5

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 43 54 391 707 141 98 293 978 946 98 1228 33

Shared Lane Traffic (%)

Lane Group Flow (vph) 43 54 391 707 239 0 293 978 946 98 1261 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 24 24 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 2 1 1 2

Detector Template Left Thru Right Left Thru Left Thru Right Left Thru

Leading Detector (ft) 20 100 20 20 100 20 100 20 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 6 20 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type pm+pt NA Perm Prot NA Prot NA Perm pm+pt NA

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 4 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 7 4 4 3 8 5 2 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 9.5 22.5 22.5 9.5 22.5

Total Split (s) 17.0 23.0 23.0 32.0 38.0 17.0 45.0 45.0 10.0 38.0

Total Split (%) 15.5% 20.9% 20.9% 29.1% 34.5% 15.5% 40.9% 40.9% 9.1% 34.5%

Maximum Green (s) 12.5 18.5 18.5 27.5 33.5 12.5 40.5 40.5 5.5 33.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None Min Min Min Min

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 18.1 11.1 11.1 24.1 33.0 11.9 37.6 37.6 36.9 31.3

Actuated g/C Ratio 0.19 0.11 0.11 0.25 0.34 0.12 0.39 0.39 0.38 0.32

v/c Ratio 0.17 0.25 0.72 0.83 0.39 0.69 0.49 0.83 0.40 0.77

Control Delay 21.5 43.5 22.9 44.6 24.6 52.1 24.2 10.7 21.2 34.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 21.5 43.5 22.9 44.6 24.6 52.1 24.2 10.7 21.2 34.1

LOS C D C D C D C B C C

Approach Delay 25.0 39.6 22.1 33.2

Approach LOS C D C C

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 96.7

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.83

Intersection Signal Delay: 28.7 Intersection LOS: C

Intersection Capacity Utilization 74.3% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     38: SR 256 & Taylor Rd Ext
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 180 280 370 420 230 500

Future Volume (vph) 180 280 370 420 230 500

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 250 0 550 250

Storage Lanes 1 1 0 1

Taper Length (ft) 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1770 1583 1770 1863 1863 1583

Flt Permitted 0.950 0.604

Satd. Flow (perm) 1770 1583 1125 1863 1863 1583

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 304 543

Link Speed (mph) 30 30 30

Link Distance (ft) 2247 555 2212

Travel Time (s) 51.1 12.6 50.3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 196 304 402 457 250 543

Shared Lane Traffic (%)

Lane Group Flow (vph) 196 304 402 457 250 543

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9

Number of Detectors 1 1 1 2 2 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 20 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 20 6 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot Perm Perm NA NA Perm

Protected Phases 4 2 6

Permitted Phases 4 2 6
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Lane Group EBL EBR NBL NBT SBT SBR

Detector Phase 4 4 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5

Total Split (s) 22.5 22.5 37.5 37.5 37.5 37.5

Total Split (%) 37.5% 37.5% 62.5% 62.5% 62.5% 62.5%

Maximum Green (s) 18.0 18.0 33.0 33.0 33.0 33.0

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 10.6 10.6 20.9 20.9 20.9 20.9

Actuated g/C Ratio 0.26 0.26 0.50 0.50 0.50 0.50

v/c Ratio 0.43 0.48 0.71 0.49 0.27 0.51

Control Delay 18.3 5.5 16.0 8.7 6.6 2.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 18.3 5.5 16.0 8.7 6.6 2.6

LOS B A B A A A

Approach Delay 10.5 12.1 3.9

Approach LOS B B A

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 41.4

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.71

Intersection Signal Delay: 8.7 Intersection LOS: A

Intersection Capacity Utilization 59.0% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     41: Taylor Rd Ext & Taylor Rd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 330 310 60 290 710 0 0 270 220

Future Volume (vph) 0 0 0 330 310 60 290 710 0 0 270 220

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 450 0 450 0 0 450

Storage Lanes 0 0 1 0 2 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 0.95

Frt 0.976 0.933

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 0 0 1770 1818 0 3433 3539 0 0 3302 0

Flt Permitted 0.950 0.450

Satd. Flow (perm) 0 0 0 1770 1818 0 1626 3539 0 0 3302 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 20 239

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1384 1168 1283 555

Travel Time (s) 31.5 26.5 29.2 12.6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 359 337 65 315 772 0 0 293 239

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 359 402 0 315 772 0 0 532 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 2

Detector Template Left Thru Left Thru Thru

Leading Detector (ft) 20 100 20 100 100

Trailing Detector (ft) 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94

Detector 2 Size(ft) 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0

Turn Type Perm NA Perm NA NA

Protected Phases 8 2 6

Permitted Phases 8 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 8 8 2 2 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 22.5 22.5

Total Split (s) 30.0 30.0 30.0 30.0 30.0

Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0%

Maximum Green (s) 25.5 25.5 25.5 25.5 25.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 16.4 16.4 18.9 18.9 18.9

Actuated g/C Ratio 0.36 0.36 0.42 0.42 0.42

v/c Ratio 0.56 0.60 0.46 0.52 0.35

Control Delay 15.6 15.6 13.1 11.8 5.9

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 15.6 15.6 13.1 11.8 5.9

LOS B B B B A

Approach Delay 15.6 12.2 5.9

Approach LOS B B A

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 45

Natural Cycle: 45

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.60

Intersection Signal Delay: 11.9 Intersection LOS: B

Intersection Capacity Utilization 55.7% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     42: I-70 WB Exit Taylor



Lanes, Volumes, Timings

45: Taylor Rd & I-70 EB Exit Taylor 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

SR 204 Proposed Conditions - 2028 AM and PM.syn Page 21

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 290 0 1030 0 0 0 0 710 150 150 440 0

Future Volume (vph) 290 0 1030 0 0 0 0 710 150 150 440 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 400 0 0 0 650 450 0

Storage Lanes 1 2 0 0 0 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 0.88 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1770 0 2787 0 0 0 0 3539 1583 1770 3539 0

Flt Permitted 0.950 0.189

Satd. Flow (perm) 1770 0 2787 0 0 0 0 3539 1583 352 3539 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 544 163

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1287 307 1618 1283

Travel Time (s) 29.3 7.0 36.8 29.2

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 315 0 1120 0 0 0 0 772 163 163 478 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 315 0 1120 0 0 0 0 772 163 163 478 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 2 1 1 2

Detector Template Left Right Thru Right Left Thru

Leading Detector (ft) 20 20 100 20 20 100

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 6 20 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Perm Perm NA Perm pm+pt NA

Protected Phases 2 1 6

Permitted Phases 4 4 2 6



Lanes, Volumes, Timings

45: Taylor Rd & I-70 EB Exit Taylor 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

SR 204 Proposed Conditions - 2028 AM and PM.syn Page 22

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 4 4 2 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5

Total Split (s) 26.0 26.0 23.0 23.0 11.0 34.0

Total Split (%) 43.3% 43.3% 38.3% 38.3% 18.3% 56.7%

Maximum Green (s) 21.5 21.5 18.5 18.5 6.5 29.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 18.7 18.7 16.7 16.7 24.7 24.7

Actuated g/C Ratio 0.35 0.35 0.31 0.31 0.47 0.47

v/c Ratio 0.50 0.84 0.69 0.27 0.47 0.29

Control Delay 18.1 15.9 21.1 4.6 13.3 9.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 18.1 15.9 21.1 4.6 13.3 9.3

LOS B B C A B A

Approach Delay 16.4 18.2 10.3

Approach LOS B B B

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 53.1

Natural Cycle: 55

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.84

Intersection Signal Delay: 15.6 Intersection LOS: B

Intersection Capacity Utilization 55.7% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     45: Taylor Rd & I-70 EB Exit Taylor



HCS Freeway Merge Report

Project Information

Analyst Gannett Fleming Date 6/12/2023

Agency ODOT Analysis Year 2023

Jurisdiction ODOT Time Analyzed PM Peak - Taylor EB Entrance 

Project Description FAI/LIC-70-0.00/0.00 Units U.S. Customary

Geometric Data

Freeway Ramp

Number of Lanes (N), ln 2 1

Free-Flow Speed (FFS), mi/h 70.0 35.0

Segment Length (L) / Acceleration Length (LA), ft 1500 800

Terrain Type Level Level

Percent Grade, % - -

Segment Type / Ramp Type Freeway Right-Sided One-Lane

Adjustment Factors

Driver Population Balanced Mix Balanced Mix

Weather Type Non-Severe Weather Non-Severe Weather

Incident Type No Incident -

Proportion of CAVs in Traffic Stream 0 -

Final Speed Adjustment Factor (SAF) 0.950 0.950

Demand Adjustment Factor (DAF) 1.000 1.000

Capacity Adjustment Factor for CAVs, CAFCAV 1.000 -

Final Capacity Adjustment Factor (CAF) 0.939 0.939

Demand and Capacity

Demand Volume (Vi), veh/h 3260 300

Peak Hour Factor (PHF) 0.94 0.94

Total Trucks, % 0.00 0.00

Single-Unit Trucks (SUT), % - -

Tractor-Trailers (TT), % - -

Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000

Flow Rate (vi), pc/h 3468 319

Capacity (cmd), pc/h 4700 2000

Adjusted Capacity (cmd), pc/h 4413 1878

Volume-to-Capacity Ratio (v/c) 0.86 0.17

Speed and Density

Upstream Equilibrium Distance (LEQ), ft - Number of Outer Lanes on Freeway (NO), ln 0

Distance to Upstream Ramp (LUP), ft 10000 Speed Index (MS) 0.440

Downstream Equilibrium Distance (LEQ), ft - Flow Outer Lanes (vOA), pc/h/ln -

Distance to Downstream Ramp (LDOWN), ft - On-Ramp Influence Area Speed (SR), mi/h 55.7

Prop. Freeway Vehicles in Lane 1 and 2 (PFM) 1.000 Outer Lanes Freeway Speed (SO), mi/h 66.5

Flow in Lanes 1 and 2 (v12), pc/h 3468 Ramp Junction Speed (S), mi/h 55.7



Flow Entering Ramp-Infl. Area (vR12), pc/h 3787 Average Density (D), pc/mi/ln 34.0

Level of Service (LOS) D Density in Ramp Influence Area (DR), pc/mi/ln 29.9
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HCS Freeway Merge Report

Project Information

Analyst Gannett Fleming Date 6/12/2023

Agency ODOT Analysis Year 2023

Jurisdiction ODOT Time Analyzed PM Peak - WB CD TO MAIN BASE

Project Description FAI/LIC-70-0.00/0.00 Units U.S. Customary

Geometric Data

Freeway Ramp

Number of Lanes (N), ln 3 1

Free-Flow Speed (FFS), mi/h 70.0 35.0

Segment Length (L) / Acceleration Length (LA), ft 1500 800

Terrain Type Level Level

Percent Grade, % - -

Segment Type / Ramp Type Freeway Right-Sided One-Lane

Adjustment Factors

Driver Population Balanced Mix Balanced Mix

Weather Type Non-Severe Weather Non-Severe Weather

Incident Type No Incident -

Proportion of CAVs in Traffic Stream 0 -

Final Speed Adjustment Factor (SAF) 0.950 0.950

Demand Adjustment Factor (DAF) 1.000 1.000

Capacity Adjustment Factor for CAVs, CAFCAV 1.000 -

Final Capacity Adjustment Factor (CAF) 0.939 0.939

Demand and Capacity

Demand Volume (Vi), veh/h 2000 480

Peak Hour Factor (PHF) 0.94 0.94

Total Trucks, % 0.00 0.00

Single-Unit Trucks (SUT), % - -

Tractor-Trailers (TT), % - -

Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000

Flow Rate (vi), pc/h 2128 511

Capacity (cmd), pc/h 7050 2000

Adjusted Capacity (cmd), pc/h 6620 1878

Volume-to-Capacity Ratio (v/c) 0.40 0.27

Speed and Density

Upstream Equilibrium Distance (LEQ), ft - Number of Outer Lanes on Freeway (NO), ln 1

Distance to Upstream Ramp (LUP), ft 10000 Speed Index (MS) 0.291

Downstream Equilibrium Distance (LEQ), ft - Flow Outer Lanes (vOA), pc/h/ln 851

Distance to Downstream Ramp (LDOWN), ft - On-Ramp Influence Area Speed (SR), mi/h 59.4

Prop. Freeway Vehicles in Lane 1 and 2 (PFM) 0.600 Outer Lanes Freeway Speed (SO), mi/h 65.2

Flow in Lanes 1 and 2 (v12), pc/h 1277 Ramp Junction Speed (S), mi/h 61.2



Flow Entering Ramp-Infl. Area (vR12), pc/h 1788 Average Density (D), pc/mi/ln 14.4

Level of Service (LOS) B Density in Ramp Influence Area (DR), pc/mi/ln 14.2

Copyright © 2023 University of Florida. All Rights Reserved. HCS™ Freeways Version 2022 Generated: 06/13/2023 10:25:53
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HCS Freeway Weaving Report

Project Information

Analyst Gannett Fleming Date 6/12/2023

Agency ODOT Analysis Year 2028

Jurisdiction ODOT Time Analyzed PM Peak - Base

Project Description FAI-LIC-70-0.00/0.00 Units U.S. Customary

Geometric Data

Number of Lanes (N), ln 2 Segment Type Highway/CD 
Roadway

Segment Length (Ls), ft 500 Number of Maneuver Lanes (NWL), ln 2

Weaving Configuration One-Sided Ramp-to-Freeway Lane Changes (LCRF), lc 1

Terrain Type Level Freeway-to-Ramp Lane Changes (LCFR), lc 1

Percent Grade, % - Ramp-to-Ramp Lane Changes (LCRR), lc 0

Interchange Density (ID), int/mi 0.80 Cross Weaving Managed Lane No

Adjustment Factors

Driver Population Balanced Mix Final Speed Adjustment Factor (SAF) 0.950

Weather Type Non-Severe Weather Demand Adjustment Factor (DAF) 1.000

Incident Type No Incident Capacity Adjustment Factor for CAVs, CAFCAV 1.000

Proportion of CAVs in Traffic Stream 0 Final Capacity Adjustment Factor (CAF) 0.939

Demand and Capacity

FF RF RR FR

Demand Volume (Vi), veh/h 0 330 60 1260

Peak Hour Factor (PHF) 0.94 0.94 0.94 0.94

Total Trucks, % 0.00 0.00 0.00 0.00

Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000 1.000 1.000

Flow Rate (vi), pc/h 0 351 64 1340

Weaving Flow Rate (vw), pc/h 1691 Ideal Conditions Capacity (cIFL), pc/h/ln 2270

Non-Weaving Flow Rate (vNW), pc/h 64 Density-Based Capacity (cIWL × N × fHV), veh/h 2516

Total Flow Rate (v), pc/h 1755 Demand Flow-Based Capacity (cIW × fHV), veh/h 2490

Volume Ratio (VR) 0.964 Weaving Area Capacity (cW), veh/h 2490

Minimum Lane Change Rate (LCMIN), lc/h 1691 Adjusted Weaving Area Capacity (cWA), veh/h 2338

Maximum Weaving Length (LMAX), ft 13735 Demand-to-Capacity Ratio (v/c) 0.75

Speed and Density

Non-Weaving Vehicle Index (INW) 3 Average Weaving Speed (SW), mi/h 41.2

Non-Weaving Lane Change Rate (LCNW), lc/h 0 Average Non-Weaving Speed (SNW), mi/h 40.6

Weaving Lane Change Rate (LCW), lc/h 1726 Average Speed (S), mi/h 41.2

Weaving Lane Change Rate (LCAll), lc/h 1726 Density (D), pc/mi/ln 21.3

Weaving Intensity Factor (W) 0.601 Level of Service (LOS) B

Design Analysis Table



Number of Lanes, ln 4 5 6 7

Density, pc/mi/ln 10.7 8.7 7.3 6.3

LOS A A A A

Copyright © 2023 University of Florida. All Rights Reserved. HCS™ Freeways Version 2022 Generated: 06/12/2023 16:39:38
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Lanes, Volumes, Timings

34: SR 256 & I-70 EB Exit 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM - EB Exit Loop Ramp Closure.syn Page 9

Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 0 0 2070 150 90 710

Future Volume (vph) 0 0 2070 150 90 710

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 0.88 0.86 0.86 1.00 0.91

Frt 0.990

Flt Protected 0.950

Satd. Flow (prot) 0 3278 6344 0 1770 5085

Flt Permitted 0.047

Satd. Flow (perm) 0 3278 6344 0 88 5085

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 17

Link Speed (mph) 30 30 30

Link Distance (ft) 453 974 917

Travel Time (s) 10.3 22.1 20.8

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 2250 163 98 772

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 2413 0 98 772

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Right Left Left

Median Width(ft) 0 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 9 15

Number of Detectors 1 2 1 2

Detector Template Right Thru Left Thru

Leading Detector (ft) 20 100 20 100

Trailing Detector (ft) 0 0 0 0

Detector 1 Position(ft) 0 0 0 0

Detector 1 Size(ft) 20 6 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot NA pm+pt NA

Protected Phases 3 2 1 6

Permitted Phases 6

Detector Phase 3 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0



Lanes, Volumes, Timings

34: SR 256 & I-70 EB Exit 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM - EB Exit Loop Ramp Closure.syn Page 10

Lane Group WBL WBR NBT NBR SBL SBT

Minimum Split (s) 9.5 22.5 9.5 22.5

Total Split (s) 37.0 91.0 22.0 113.0

Total Split (%) 24.7% 60.7% 14.7% 75.3%

Maximum Green (s) 32.5 86.5 17.5 108.5

Yellow Time (s) 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Recall Mode None Min None None

Walk Time (s) 7.0 7.0

Flash Dont Walk (s) 11.0 11.0

Pedestrian Calls (#/hr) 0 0

Act Effct Green (s) 81.0 92.7 97.3

Actuated g/C Ratio 0.83 0.95 1.00

v/c Ratio 0.46 0.47 0.15

Control Delay 2.5 21.2 0.1

Queue Delay 0.0 0.0 0.0

Total Delay 2.5 21.2 0.1

LOS A C A

Approach Delay 2.5 2.4

Approach LOS A A

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 97.3

Natural Cycle: 45

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.47

Intersection Signal Delay: 2.5 Intersection LOS: A

Intersection Capacity Utilization 45.0% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     34: SR 256 & I-70 EB Exit



Lanes, Volumes, Timings

35: SR 256 & I-70 WB Exit 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM - EB Exit Loop Ramp Closure.syn Page 11

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 170 0 520 1310 700 0 0 640 730

Future Volume (vph) 0 0 0 170 0 520 1310 700 0 0 640 730

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 350 0 0 0 0

Storage Lanes 0 0 1 2 2 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88 0.97 0.91 1.00 1.00 0.86 0.86

Frt 0.850 0.946 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 0 0 1770 0 2787 3433 5085 0 0 4546 1362

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 0 0 1770 0 2787 3433 5085 0 0 4546 1362

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 507 91 337

Link Speed (mph) 30 30 30 30

Link Distance (ft) 341 912 917 928

Travel Time (s) 7.8 20.7 20.8 21.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 185 0 565 1424 761 0 0 696 793

Shared Lane Traffic (%) 50%

Lane Group Flow (vph) 0 0 0 185 0 565 1424 761 0 0 1093 396

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 2 2 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 20 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 20 6 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Perm Perm Prot NA NA Perm

Protected Phases 5 2 6

Permitted Phases 3 3 6



Lanes, Volumes, Timings

35: SR 256 & I-70 WB Exit 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM - EB Exit Loop Ramp Closure.syn Page 12

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 3 3 5 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.5 9.5 9.5 22.5 22.5 22.5

Total Split (s) 34.0 34.0 74.0 116.0 42.0 42.0

Total Split (%) 22.7% 22.7% 49.3% 77.3% 28.0% 28.0%

Maximum Green (s) 29.5 29.5 69.5 111.5 37.5 37.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Min None None

Walk Time (s) 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 20.0 20.0 59.8 100.7 36.4 36.4

Actuated g/C Ratio 0.15 0.15 0.46 0.78 0.28 0.28

v/c Ratio 0.68 0.66 0.90 0.19 0.82 0.63

Control Delay 66.8 11.2 41.9 4.3 47.3 13.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 66.8 11.2 41.9 4.3 47.3 13.4

LOS E B D A D B

Approach Delay 25.0 28.8 38.3

Approach LOS C C D

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 129.9

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.90

Intersection Signal Delay: 31.3 Intersection LOS: C

Intersection Capacity Utilization 75.4% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     35: SR 256 & I-70 WB Exit



Lanes, Volumes, Timings

42: I-70 WB Exit Taylor 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM - EB Exit Loop Ramp Closure.syn Page 18

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 240 240 80 770 420 0 0 220 290

Future Volume (vph) 0 0 0 240 240 80 770 420 0 0 220 290

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 450 0 450 0 0 450

Storage Lanes 0 0 1 0 2 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 0.95

Frt 0.962 0.915

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 0 0 1770 1792 0 3433 3539 0 0 3238 0

Flt Permitted 0.950 0.442

Satd. Flow (perm) 0 0 0 1770 1792 0 1597 3539 0 0 3238 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 31 315

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1384 1168 1283 555

Travel Time (s) 31.5 26.5 29.2 12.6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 261 261 87 837 457 0 0 239 315

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 261 348 0 837 457 0 0 554 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 60 60 60 60 60 60 60 60

Number of Detectors 1 2 1 2 2

Detector Template Left Thru Left Thru Thru

Leading Detector (ft) 20 100 20 100 100

Trailing Detector (ft) 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94

Detector 2 Size(ft) 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0

Turn Type Perm NA Perm NA NA

Protected Phases 8 2 6

Permitted Phases 8 2



Lanes, Volumes, Timings

42: I-70 WB Exit Taylor 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM - EB Exit Loop Ramp Closure.syn Page 19

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 8 8 2 2 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 22.5 22.5

Total Split (s) 26.0 26.0 34.0 34.0 34.0

Total Split (%) 43.3% 43.3% 56.7% 56.7% 56.7%

Maximum Green (s) 21.5 21.5 29.5 29.5 29.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Recall Mode None None Min Min Min

Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 15.1 15.1 29.7 29.7 29.7

Actuated g/C Ratio 0.28 0.28 0.55 0.55 0.55

v/c Ratio 0.53 0.66 0.95 0.23 0.29

Control Delay 20.1 21.8 37.5 7.5 3.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 20.1 21.8 37.5 7.5 3.7

LOS C C D A A

Approach Delay 21.1 26.9 3.7

Approach LOS C C A

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 53.9

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.95

Intersection Signal Delay: 20.2 Intersection LOS: C

Intersection Capacity Utilization 66.1% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     42: I-70 WB Exit Taylor



Lanes, Volumes, Timings

45: Taylor Rd & I-70 EB Exit Taylor 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 760 230 90 0 0 0 0 430 100 150 310 0

Future Volume (vph) 760 230 90 0 0 0 0 430 100 150 310 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 400 0 0 0 650 450 0

Storage Lanes 1 2 0 0 0 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 0.95 0.95 0.88 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.974 0.950

Satd. Flow (prot) 1681 1724 2787 0 0 0 0 3539 1583 1770 3539 0

Flt Permitted 0.950 0.974 0.477

Satd. Flow (perm) 1681 1724 2787 0 0 0 0 3539 1583 889 3539 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 98 109

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1287 307 1618 1283

Travel Time (s) 29.3 7.0 36.8 29.2

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 826 250 98 0 0 0 0 467 109 163 337 0

Shared Lane Traffic (%) 36%

Lane Group Flow (vph) 529 547 98 0 0 0 0 467 109 163 337 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 60 60 60 60 60 60 60 60

Number of Detectors 1 2 1 2 1 1 2

Detector Template Left Thru Right Thru Right Left Thru

Leading Detector (ft) 20 100 20 100 20 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94

Detector 2 Size(ft) 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0

Turn Type Perm NA Perm NA Perm Perm NA

Protected Phases 4 2 6

Permitted Phases 4 4 2 6



Lanes, Volumes, Timings

45: Taylor Rd & I-70 EB Exit Taylor 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM - EB Exit Loop Ramp Closure.syn Page 22

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 4 4 4 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5 22.5

Total Split (s) 28.0 28.0 28.0 32.0 32.0 32.0 32.0

Total Split (%) 46.7% 46.7% 46.7% 53.3% 53.3% 53.3% 53.3%

Maximum Green (s) 23.5 23.5 23.5 27.5 27.5 27.5 27.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Max Max Max Max

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 22.0 22.0 22.0 27.6 27.6 27.6 27.6

Actuated g/C Ratio 0.38 0.38 0.38 0.47 0.47 0.47 0.47

v/c Ratio 0.84 0.85 0.09 0.28 0.14 0.39 0.20

Control Delay 31.1 31.3 3.4 10.4 2.9 14.3 9.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 31.1 31.3 3.4 10.4 2.9 14.3 9.9

LOS C C A B A B A

Approach Delay 28.9 9.0 11.3

Approach LOS C A B

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 58.6

Natural Cycle: 55

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.85

Intersection Signal Delay: 19.9 Intersection LOS: B

Intersection Capacity Utilization 66.1% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     45: Taylor Rd & I-70 EB Exit Taylor



HCS Freeway Merge Report

Project Information

Analyst Gannett Fleming Date 6/12/2023

Agency ODOT Analysis Year 2023

Jurisdiction ODOT Time Analyzed AM Peak - Taylor EB Entrance (EB 
Loop Exit Closure)

Project Description FAI/LIC-70-0.00/0.00 Units U.S. Customary

Geometric Data

Freeway Ramp

Number of Lanes (N), ln 2 1

Free-Flow Speed (FFS), mi/h 70.0 35.0

Segment Length (L) / Acceleration Length (LA), ft 1500 800

Terrain Type Level Level

Percent Grade, % - -

Segment Type / Ramp Type Freeway Right-Sided One-Lane

Adjustment Factors

Driver Population Balanced Mix Balanced Mix

Weather Type Non-Severe Weather Non-Severe Weather

Incident Type No Incident -

Proportion of CAVs in Traffic Stream 0 -

Final Speed Adjustment Factor (SAF) 0.950 0.950

Demand Adjustment Factor (DAF) 1.000 1.000

Capacity Adjustment Factor for CAVs, CAFCAV 1.000 -

Final Capacity Adjustment Factor (CAF) 0.939 0.939

Demand and Capacity

Demand Volume (Vi), veh/h 1640 480

Peak Hour Factor (PHF) 0.94 0.94

Total Trucks, % 0.00 0.00

Single-Unit Trucks (SUT), % - -

Tractor-Trailers (TT), % - -

Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000

Flow Rate (vi), pc/h 1745 511

Capacity (cmd), pc/h 4700 2000

Adjusted Capacity (cmd), pc/h 4413 1878

Volume-to-Capacity Ratio (v/c) 0.51 0.27

Speed and Density

Upstream Equilibrium Distance (LEQ), ft - Number of Outer Lanes on Freeway (NO), ln 0

Distance to Upstream Ramp (LUP), ft 10000 Speed Index (MS) 0.305

Downstream Equilibrium Distance (LEQ), ft - Flow Outer Lanes (vOA), pc/h/ln -

Distance to Downstream Ramp (LDOWN), ft - On-Ramp Influence Area Speed (SR), mi/h 59.0

Prop. Freeway Vehicles in Lane 1 and 2 (PFM) 1.000 Outer Lanes Freeway Speed (SO), mi/h 66.5

Flow in Lanes 1 and 2 (v12), pc/h 1745 Ramp Junction Speed (S), mi/h 59.0



Flow Entering Ramp-Infl. Area (vR12), pc/h 2256 Average Density (D), pc/mi/ln 19.1

Level of Service (LOS) B Density in Ramp Influence Area (DR), pc/mi/ln 17.9
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HCS Freeway Weaving Report

Project Information

Analyst Gannett Fleming Date 6/12/2023

Agency ODOT Analysis Year 2028

Jurisdiction ODOT Time Analyzed AM Peak - EB Loop 
Closure

Project Description FAI-LIC-70-0.00/0.00 Units U.S. Customary

Geometric Data

Number of Lanes (N), ln 2 Segment Type Highway/CD 
Roadway

Segment Length (Ls), ft 500 Number of Maneuver Lanes (NWL), ln 2

Weaving Configuration One-Sided Ramp-to-Freeway Lane Changes (LCRF), lc 1

Terrain Type Level Freeway-to-Ramp Lane Changes (LCFR), lc 1

Percent Grade, % - Ramp-to-Ramp Lane Changes (LCRR), lc 0

Interchange Density (ID), int/mi 0.80 Cross Weaving Managed Lane No

Adjustment Factors

Driver Population Balanced Mix Final Speed Adjustment Factor (SAF) 0.950

Weather Type Non-Severe Weather Demand Adjustment Factor (DAF) 1.000

Incident Type No Incident Capacity Adjustment Factor for CAVs, CAFCAV 1.000

Proportion of CAVs in Traffic Stream 0 Final Capacity Adjustment Factor (CAF) 0.939

Demand and Capacity

FF RF RR FR

Demand Volume (Vi), veh/h 10 220 20 830

Peak Hour Factor (PHF) 0.94 0.94 0.94 0.94

Total Trucks, % 0.00 0.00 0.00 0.00

Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000 1.000 1.000

Flow Rate (vi), pc/h 11 234 21 883

Weaving Flow Rate (vw), pc/h 1117 Ideal Conditions Capacity (cIFL), pc/h/ln 2270

Non-Weaving Flow Rate (vNW), pc/h 32 Density-Based Capacity (cIWL × N × fHV), veh/h 2498

Total Flow Rate (v), pc/h 1149 Demand Flow-Based Capacity (cIW × fHV), veh/h 2469

Volume Ratio (VR) 0.972 Weaving Area Capacity (cW), veh/h 2469

Minimum Lane Change Rate (LCMIN), lc/h 1117 Adjusted Weaving Area Capacity (cWA), veh/h 2318

Maximum Weaving Length (LMAX), ft 13845 Demand-to-Capacity Ratio (v/c) 0.50

Speed and Density

Non-Weaving Vehicle Index (INW) 1 Average Weaving Speed (SW), mi/h 44.2

Non-Weaving Lane Change Rate (LCNW), lc/h 0 Average Non-Weaving Speed (SNW), mi/h 46.2

Weaving Lane Change Rate (LCW), lc/h 1152 Average Speed (S), mi/h 44.3

Weaving Lane Change Rate (LCAll), lc/h 1152 Density (D), pc/mi/ln 13.0

Weaving Intensity Factor (W) 0.437 Level of Service (LOS) B

Design Analysis Table



Number of Lanes, ln 4 5 6 7

Density, pc/mi/ln 6.6 5.3 4.5 3.9

LOS A A A A
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Lanes, Volumes, Timings

34: SR 256 & I-70 EB Exit 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM - EB Exit Loop Ramp Closure.syn Page 9

Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 0 0 2060 210 180 1450

Future Volume (vph) 0 0 2060 210 180 1450

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 0.88 0.86 0.86 1.00 0.91

Frt 0.986

Flt Protected 0.950

Satd. Flow (prot) 0 3278 6318 0 1770 5085

Flt Permitted 0.049

Satd. Flow (perm) 0 3278 6318 0 91 5085

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 26

Link Speed (mph) 30 30 30

Link Distance (ft) 453 974 917

Travel Time (s) 10.3 22.1 20.8

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 2239 228 196 1576

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 2467 0 196 1576

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Right Left Left

Median Width(ft) 0 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 9 15

Number of Detectors 1 2 1 2

Detector Template Right Thru Left Thru

Leading Detector (ft) 20 100 20 100

Trailing Detector (ft) 0 0 0 0

Detector 1 Position(ft) 0 0 0 0

Detector 1 Size(ft) 20 6 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot NA pm+pt NA

Protected Phases 3 2 1 6

Permitted Phases 6

Detector Phase 3 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0



Lanes, Volumes, Timings

34: SR 256 & I-70 EB Exit 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM - EB Exit Loop Ramp Closure.syn Page 10

Lane Group WBL WBR NBT NBR SBL SBT

Minimum Split (s) 9.5 22.5 9.5 22.5

Total Split (s) 14.0 90.0 46.0 136.0

Total Split (%) 9.3% 60.0% 30.7% 90.7%

Maximum Green (s) 9.5 85.5 41.5 131.5

Yellow Time (s) 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Recall Mode None Min None None

Walk Time (s) 7.0 7.0

Flash Dont Walk (s) 11.0 11.0

Pedestrian Calls (#/hr) 0 0

Act Effct Green (s) 77.8 94.8 99.4

Actuated g/C Ratio 0.78 0.95 1.00

v/c Ratio 0.50 0.66 0.31

Control Delay 4.4 34.8 0.2

Queue Delay 0.0 0.0 0.0

Total Delay 4.4 34.8 0.2

LOS A C A

Approach Delay 4.4 4.0

Approach LOS A A

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 99.4

Natural Cycle: 55

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 4.2 Intersection LOS: A

Intersection Capacity Utilization 50.8% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     34: SR 256 & I-70 EB Exit



Lanes, Volumes, Timings

35: SR 256 & I-70 WB Exit 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM - EB Exit Loop Ramp Closure.syn Page 11

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 190 0 820 1030 1080 0 0 1450 620

Future Volume (vph) 0 0 0 190 0 820 1030 1080 0 0 1450 620

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 350 0 0 0 0

Storage Lanes 0 0 1 2 2 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.88 0.97 0.91 1.00 1.00 0.86 0.86

Frt 0.850 0.985 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 0 0 1770 0 2787 3433 5085 0 0 4734 1362

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 0 0 1770 0 2787 3433 5085 0 0 4734 1362

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 891 12 349

Link Speed (mph) 30 30 30 30

Link Distance (ft) 341 912 917 928

Travel Time (s) 7.8 20.7 20.8 21.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 207 0 891 1120 1174 0 0 1576 674

Shared Lane Traffic (%) 25%

Lane Group Flow (vph) 0 0 0 207 0 891 1120 1174 0 0 1745 505

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 2 2 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 20 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 20 6 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Perm Perm Split NA NA Perm

Protected Phases 2 2 6

Permitted Phases 8 8 6



Lanes, Volumes, Timings

35: SR 256 & I-70 WB Exit 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM - EB Exit Loop Ramp Closure.syn Page 12

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5

Total Split (s) 30.0 30.0 62.0 62.0 58.0 58.0

Total Split (%) 20.0% 20.0% 41.3% 41.3% 38.7% 38.7%

Maximum Green (s) 25.5 25.5 57.5 57.5 53.5 53.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None Min Min None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 22.2 22.2 57.5 57.5 53.5 53.5

Actuated g/C Ratio 0.15 0.15 0.39 0.39 0.36 0.36

v/c Ratio 0.78 0.76 0.83 0.59 1.01 0.70

Control Delay 79.5 7.9 47.3 37.1 69.0 17.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 79.5 7.9 47.3 37.1 69.0 17.8

LOS E A D D E B

Approach Delay 21.4 42.1 57.5

Approach LOS C D E

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 146.8

Natural Cycle: 100

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.01

Intersection Signal Delay: 44.2 Intersection LOS: D

Intersection Capacity Utilization 83.4% ICU Level of Service E

Analysis Period (min) 15

Splits and Phases:     35: SR 256 & I-70 WB Exit



Lanes, Volumes, Timings

42: I-70 WB Exit Taylor 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM - EB Exit Loop Ramp Closure.syn Page 18

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 330 310 60 960 710 0 0 270 220

Future Volume (vph) 0 0 0 330 310 60 960 710 0 0 270 220

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 450 0 450 0 0 450

Storage Lanes 0 0 1 0 2 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 0.95

Frt 0.976 0.933

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 0 0 1770 1818 0 3433 3539 0 0 3302 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 0 0 1770 1818 0 3433 3539 0 0 3302 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 11 149

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1384 1168 1283 555

Travel Time (s) 31.5 26.5 29.2 12.6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 359 337 65 1043 772 0 0 293 239

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 359 402 0 1043 772 0 0 532 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 2

Detector Template Left Thru Left Thru Thru

Leading Detector (ft) 20 100 20 100 100

Trailing Detector (ft) 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94

Detector 2 Size(ft) 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0

Turn Type Perm NA Prot NA NA

Protected Phases 8 5 2 6

Permitted Phases 8



Lanes, Volumes, Timings

42: I-70 WB Exit Taylor 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM - EB Exit Loop Ramp Closure.syn Page 19

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 8 8 5 2 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 9.5 22.5 22.5

Total Split (s) 34.0 34.0 35.0 56.0 21.0

Total Split (%) 37.8% 37.8% 38.9% 62.2% 23.3%

Maximum Green (s) 29.5 29.5 30.5 51.5 16.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None

Walk Time (s) 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0

Act Effct Green (s) 22.9 22.9 27.8 46.5 14.1

Actuated g/C Ratio 0.29 0.29 0.35 0.59 0.18

v/c Ratio 0.70 0.75 0.86 0.37 0.75

Control Delay 33.5 34.9 33.9 9.6 30.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 33.5 34.9 33.9 9.6 30.1

LOS C C C A C

Approach Delay 34.3 23.6 30.1

Approach LOS C C C

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 78.7

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 27.3 Intersection LOS: C

Intersection Capacity Utilization 74.4% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     42: I-70 WB Exit Taylor



Lanes, Volumes, Timings

45: Taylor Rd & I-70 EB Exit Taylor 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 960 330 1030 0 0 0 0 710 150 150 440 0

Future Volume (vph) 960 330 1030 0 0 0 0 710 150 150 440 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 400 0 0 0 650 450 0

Storage Lanes 1 2 0 0 0 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 0.95 0.95 0.88 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.976 0.950

Satd. Flow (prot) 1681 1727 2787 0 0 0 0 3539 1583 1770 3539 0

Flt Permitted 0.950 0.976 0.147

Satd. Flow (perm) 1681 1727 2787 0 0 0 0 3539 1583 274 3539 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 532 163

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1287 307 1618 1283

Travel Time (s) 29.3 7.0 36.8 29.2

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1043 359 1120 0 0 0 0 772 163 163 478 0

Shared Lane Traffic (%) 34%

Lane Group Flow (vph) 688 714 1120 0 0 0 0 772 163 163 478 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 1 2

Detector Template Left Thru Right Thru Right Left Thru

Leading Detector (ft) 20 100 20 100 20 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94

Detector 2 Size(ft) 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0

Turn Type Perm NA Perm NA Perm pm+pt NA

Protected Phases 4 2 1 6

Permitted Phases 4 4 2 6



Lanes, Volumes, Timings

45: Taylor Rd & I-70 EB Exit Taylor 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM - EB Exit Loop Ramp Closure.syn Page 22

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 4 4 4 2 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 9.5 22.5

Total Split (s) 42.0 42.0 42.0 34.0 34.0 14.0 48.0

Total Split (%) 46.7% 46.7% 46.7% 37.8% 37.8% 15.6% 53.3%

Maximum Green (s) 37.5 37.5 37.5 29.5 29.5 9.5 43.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 37.7 37.7 37.7 25.2 25.2 38.6 38.6

Actuated g/C Ratio 0.44 0.44 0.44 0.30 0.30 0.45 0.45

v/c Ratio 0.93 0.94 0.73 0.74 0.28 0.58 0.30

Control Delay 45.0 46.1 13.7 31.8 5.1 22.5 15.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 45.0 46.1 13.7 31.8 5.1 22.5 15.1

LOS D D B C A C B

Approach Delay 31.4 27.1 17.0

Approach LOS C C B

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 85.3

Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.94

Intersection Signal Delay: 28.2 Intersection LOS: C

Intersection Capacity Utilization 74.4% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     45: Taylor Rd & I-70 EB Exit Taylor



HCS Freeway Merge Report

Project Information

Analyst Gannett Fleming Date 6/12/2023

Agency ODOT Analysis Year 2023

Jurisdiction ODOT Time Analyzed PM Peak - Taylor EB Entrance (EB 
Loop Exit Closure)

Project Description FAI/LIC-70-0.00/0.00 Units U.S. Customary

Geometric Data

Freeway Ramp

Number of Lanes (N), ln 2 1

Free-Flow Speed (FFS), mi/h 70.0 35.0

Segment Length (L) / Acceleration Length (LA), ft 1500 800

Terrain Type Level Level

Percent Grade, % - -

Segment Type / Ramp Type Freeway Right-Sided One-Lane

Adjustment Factors

Driver Population Balanced Mix Balanced Mix

Weather Type Non-Severe Weather Non-Severe Weather

Incident Type No Incident -

Proportion of CAVs in Traffic Stream 0 -

Final Speed Adjustment Factor (SAF) 0.950 0.950

Demand Adjustment Factor (DAF) 1.000 1.000

Capacity Adjustment Factor for CAVs, CAFCAV 1.000 -

Final Capacity Adjustment Factor (CAF) 0.939 0.939

Demand and Capacity

Demand Volume (Vi), veh/h 3260 630

Peak Hour Factor (PHF) 0.94 0.94

Total Trucks, % 0.00 0.00

Single-Unit Trucks (SUT), % - -

Tractor-Trailers (TT), % - -

Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000

Flow Rate (vi), pc/h 3468 670

Capacity (cmd), pc/h 4700 2000

Adjusted Capacity (cmd), pc/h 4413 1878

Volume-to-Capacity Ratio (v/c) 0.94 0.36

Speed and Density

Upstream Equilibrium Distance (LEQ), ft - Number of Outer Lanes on Freeway (NO), ln 0

Distance to Upstream Ramp (LUP), ft 10000 Speed Index (MS) 0.512

Downstream Equilibrium Distance (LEQ), ft - Flow Outer Lanes (vOA), pc/h/ln -

Distance to Downstream Ramp (LDOWN), ft - On-Ramp Influence Area Speed (SR), mi/h 54.0

Prop. Freeway Vehicles in Lane 1 and 2 (PFM) 1.000 Outer Lanes Freeway Speed (SO), mi/h 66.5

Flow in Lanes 1 and 2 (v12), pc/h 3468 Ramp Junction Speed (S), mi/h 54.0



Flow Entering Ramp-Infl. Area (vR12), pc/h 4138 Average Density (D), pc/mi/ln 38.3

Level of Service (LOS) D Density in Ramp Influence Area (DR), pc/mi/ln 32.5
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HCS Freeway Weaving Report

Project Information

Analyst Gannett Fleming Date 6/12/2023

Agency ODOT Analysis Year 2028

Jurisdiction ODOT Time Analyzed PM Peak - EB LOOP 
CLOSURE

Project Description FAI-LIC-70-0.00/0.00 Units U.S. Customary

Geometric Data

Number of Lanes (N), ln 2 Segment Type Highway/CD 
Roadway

Segment Length (Ls), ft 500 Number of Maneuver Lanes (NWL), ln 2

Weaving Configuration One-Sided Ramp-to-Freeway Lane Changes (LCRF), lc 1

Terrain Type Level Freeway-to-Ramp Lane Changes (LCFR), lc 1

Percent Grade, % - Ramp-to-Ramp Lane Changes (LCRR), lc 0

Interchange Density (ID), int/mi 0.80 Cross Weaving Managed Lane No

Adjustment Factors

Driver Population Balanced Mix Final Speed Adjustment Factor (SAF) 0.950

Weather Type Non-Severe Weather Demand Adjustment Factor (DAF) 1.000

Incident Type No Incident Capacity Adjustment Factor for CAVs, CAFCAV 1.000

Proportion of CAVs in Traffic Stream 0 Final Capacity Adjustment Factor (CAF) 0.939

Demand and Capacity

FF RF RR FR

Demand Volume (Vi), veh/h 0 330 60 1930

Peak Hour Factor (PHF) 0.94 0.94 0.94 0.94

Total Trucks, % 0.00 0.00 0.00 0.00

Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000 1.000 1.000

Flow Rate (vi), pc/h 0 351 64 2053

Weaving Flow Rate (vw), pc/h 2404 Ideal Conditions Capacity (cIFL), pc/h/ln 2270

Non-Weaving Flow Rate (vNW), pc/h 64 Density-Based Capacity (cIWL × N × fHV), veh/h 2494

Total Flow Rate (v), pc/h 2468 Demand Flow-Based Capacity (cIW × fHV), veh/h 2464

Volume Ratio (VR) 0.974 Weaving Area Capacity (cW), veh/h 2464

Minimum Lane Change Rate (LCMIN), lc/h 0 Adjusted Weaving Area Capacity (cWA), veh/h 2314

Maximum Weaving Length (LMAX), ft 13872 Demand-to-Capacity Ratio (v/c) 1.07

Speed and Density

Non-Weaving Vehicle Index (INW) - Average Weaving Speed (SW), mi/h -

Non-Weaving Lane Change Rate (LCNW), lc/h - Average Non-Weaving Speed (SNW), mi/h -

Weaving Lane Change Rate (LCW), lc/h - Average Speed (S), mi/h -

Weaving Lane Change Rate (LCAll), lc/h - Density (D), pc/mi/ln -

Weaving Intensity Factor (W) - Level of Service (LOS) F

Design Analysis Table



Number of Lanes, ln 3 4 5 6

Density, pc/mi/ln - - - -

LOS F F F F
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Lanes, Volumes, Timings

34: SR 256 & I-70 EB Exit 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM SR 256 EB Entrance.syn Page 9

Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 0 400 2070 0 0 710

Future Volume (vph) 0 400 2070 0 0 710

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 0.88 0.86 0.86 1.00 0.91

Frt 0.850

Flt Protected

Satd. Flow (prot) 0 2787 6408 0 1863 5085

Flt Permitted

Satd. Flow (perm) 0 2787 6408 0 1863 5085

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 330

Link Speed (mph) 30 30 30

Link Distance (ft) 453 974 917

Travel Time (s) 10.3 22.1 20.8

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 435 2250 0 0 772

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 435 2250 0 0 772

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Right Left Left

Median Width(ft) 0 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 9 15

Number of Detectors 1 2 1 2

Detector Template Right Thru Left Thru

Leading Detector (ft) 20 100 20 100

Trailing Detector (ft) 0 0 0 0

Detector 1 Position(ft) 0 0 0 0

Detector 1 Size(ft) 20 6 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot NA pm+pt NA

Protected Phases 3 2 1 6

Permitted Phases 6

Detector Phase 3 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0



Lanes, Volumes, Timings

34: SR 256 & I-70 EB Exit 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM SR 256 EB Entrance.syn Page 10

Lane Group WBL WBR NBT NBR SBL SBT

Minimum Split (s) 9.5 22.5 9.5 22.5

Total Split (s) 37.0 91.0 22.0 113.0

Total Split (%) 24.7% 60.7% 14.7% 75.3%

Maximum Green (s) 32.5 86.5 17.5 108.5

Yellow Time (s) 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Recall Mode None Min None None

Walk Time (s) 7.0 7.0

Flash Dont Walk (s) 11.0 11.0

Pedestrian Calls (#/hr) 0 0

Act Effct Green (s) 9.8 59.9 59.9

Actuated g/C Ratio 0.12 0.76 0.76

v/c Ratio 0.69 0.46 0.20

Control Delay 16.5 4.0 2.9

Queue Delay 0.0 0.0 0.0

Total Delay 16.5 4.0 2.9

LOS B A A

Approach Delay 16.5 4.0 2.9

Approach LOS B A A

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 79.3

Natural Cycle: 50

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.69

Intersection Signal Delay: 5.3 Intersection LOS: A

Intersection Capacity Utilization 51.5% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     34: SR 256 & I-70 EB Exit



Lanes, Volumes, Timings

35: SR 256 & I-70 WB Exit 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM SR 256 EB Entrance.syn Page 11

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 170 0 120 1310 1250 0 0 550 730

Future Volume (vph) 0 0 0 170 0 120 1310 1250 0 0 550 730

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 350 0 0 0 0

Storage Lanes 0 0 1 1 2 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.91 1.00 1.00 0.86 0.86

Frt 0.850 0.940 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 0 0 1770 0 1583 3433 5085 0 0 4518 1362

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 0 0 1770 0 1583 3433 5085 0 0 4518 1362

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 55 99 396

Link Speed (mph) 30 30 30 30

Link Distance (ft) 341 912 917 928

Travel Time (s) 7.8 20.7 20.8 21.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 185 0 130 1424 1359 0 0 598 793

Shared Lane Traffic (%) 50%

Lane Group Flow (vph) 0 0 0 185 0 130 1424 1359 0 0 995 396

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 2 2 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 20 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 20 6 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Perm Perm Prot NA NA Perm

Protected Phases 5 2 6

Permitted Phases 3 3 6



Lanes, Volumes, Timings

35: SR 256 & I-70 WB Exit 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM SR 256 EB Entrance.syn Page 12

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 3 3 5 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.5 9.5 9.5 22.5 22.5 22.5

Total Split (s) 54.0 54.0 63.0 96.0 33.0 33.0

Total Split (%) 36.0% 36.0% 42.0% 64.0% 22.0% 22.0%

Maximum Green (s) 49.5 49.5 58.5 91.5 28.5 28.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Min None None

Walk Time (s) 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 17.5 17.5 58.6 91.6 28.5 28.5

Actuated g/C Ratio 0.15 0.15 0.50 0.78 0.24 0.24

v/c Ratio 0.71 0.46 0.84 0.34 0.91dr 0.63

Control Delay 62.7 31.8 31.8 4.6 47.1 8.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 62.7 31.8 31.8 4.6 47.1 8.8

LOS E C C A D A

Approach Delay 50.0 18.6 36.2

Approach LOS D B D

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 118.1

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.85

Intersection Signal Delay: 26.2 Intersection LOS: C

Intersection Capacity Utilization 75.0% ICU Level of Service D

Analysis Period (min) 15

dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

Splits and Phases:     35: SR 256 & I-70 WB Exit



Lanes, Volumes, Timings

38: SR 256 & Taylor Rd Ext 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM SR 256 EB Entrance.syn Page 14

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 20 50 140 460 50 60 220 590 710 140 670 30

Future Volume (vph) 20 50 140 460 50 60 220 590 710 140 670 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 400 0 0 0 0 0

Storage Lanes 1 2 1 0 2 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 0.88 0.97 1.00 1.00 0.97 0.91 1.00 1.00 0.91 0.91

Frt 0.850 0.918 0.850 0.993

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1863 2787 3433 1710 0 3433 5085 1583 1770 5050 0

Flt Permitted 0.681 0.950 0.950 0.397

Satd. Flow (perm) 1269 1863 2787 3433 1710 0 3433 5085 1583 740 5050 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 152 51 772 5

Link Speed (mph) 30 30 30 30

Link Distance (ft) 423 2962 928 728

Travel Time (s) 9.6 67.3 21.1 16.5

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 54 152 500 54 65 239 641 772 152 728 33

Shared Lane Traffic (%)

Lane Group Flow (vph) 22 54 152 500 119 0 239 641 772 152 761 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 24 24 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 2 1 1 2

Detector Template Left Thru Right Left Thru Left Thru Right Left Thru

Leading Detector (ft) 20 100 20 20 100 20 100 20 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 6 20 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm Prot NA Prot NA Perm Perm NA

Protected Phases 4 3 8 5 2 6

Permitted Phases 4 4 2 6



Lanes, Volumes, Timings

38: SR 256 & Taylor Rd Ext 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 4 4 4 3 8 5 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 9.5 22.5 9.5 22.5 22.5 22.5 22.5

Total Split (s) 50.0 50.0 50.0 20.0 70.0 25.0 80.0 80.0 55.0 55.0

Total Split (%) 33.3% 33.3% 33.3% 13.3% 46.7% 16.7% 53.3% 53.3% 36.7% 36.7%

Maximum Green (s) 45.5 45.5 45.5 15.5 65.5 20.5 75.5 75.5 50.5 50.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lag Lag Lag Lead Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None Min Min Min Min

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 8.2 8.2 8.2 16.0 28.9 11.7 41.9 41.9 25.5 25.5

Actuated g/C Ratio 0.10 0.10 0.10 0.20 0.36 0.15 0.52 0.52 0.32 0.32

v/c Ratio 0.17 0.28 0.36 0.73 0.18 0.48 0.24 0.65 0.65 0.47

Control Delay 40.9 41.2 9.8 40.3 14.3 36.8 10.2 3.5 37.2 22.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 40.9 41.2 9.8 40.3 14.3 36.8 10.2 3.5 37.2 22.3

LOS D D A D B D B A D C

Approach Delay 20.2 35.3 10.9 24.8

Approach LOS C D B C

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 80

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.73

Intersection Signal Delay: 19.7 Intersection LOS: B

Intersection Capacity Utilization 67.1% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     38: SR 256 & Taylor Rd Ext



Lanes, Volumes, Timings

41: Taylor Rd Ext & Taylor Rd 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 40 330 110 370 420 100

Future Volume (vph) 40 330 110 370 420 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 250 0 550 250

Storage Lanes 1 1 0 1

Taper Length (ft) 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1770 1583 1770 1863 1863 1583

Flt Permitted 0.950 0.480

Satd. Flow (perm) 1770 1583 894 1863 1863 1583

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 353 109

Link Speed (mph) 30 30 30

Link Distance (ft) 2247 555 2212

Travel Time (s) 51.1 12.6 50.3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 43 359 120 402 457 109

Shared Lane Traffic (%)

Lane Group Flow (vph) 43 359 120 402 457 109

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 60 60 60 60

Number of Detectors 1 1 1 2 2 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 20 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 20 6 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot Perm Perm NA NA Perm

Protected Phases 4 2 6

Permitted Phases 4 2 6
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41: Taylor Rd Ext & Taylor Rd 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report
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Lane Group EBL EBR NBL NBT SBT SBR

Detector Phase 4 4 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5

Total Split (s) 24.0 24.0 36.0 36.0 36.0 36.0

Total Split (%) 40.0% 40.0% 60.0% 60.0% 60.0% 60.0%

Maximum Green (s) 19.5 19.5 31.5 31.5 31.5 31.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None Max Max Max Max

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 7.9 7.9 32.1 32.1 32.1 32.1

Actuated g/C Ratio 0.16 0.16 0.66 0.66 0.66 0.66

v/c Ratio 0.15 0.65 0.21 0.33 0.37 0.10

Control Delay 18.1 9.0 5.3 5.2 5.6 1.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 18.1 9.0 5.3 5.2 5.6 1.5

LOS B A A A A A

Approach Delay 10.0 5.2 4.8

Approach LOS A A A

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 49

Natural Cycle: 45

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.65

Intersection Signal Delay: 6.3 Intersection LOS: A

Intersection Capacity Utilization 50.0% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     41: Taylor Rd Ext & Taylor Rd



Lanes, Volumes, Timings
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 240 240 80 370 410 0 0 460 290

Future Volume (vph) 0 0 0 240 240 80 370 410 0 0 460 290

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 450 0 450 0 0 450

Storage Lanes 0 0 1 0 2 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 0.95

Frt 0.962 0.942

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 0 0 1770 1792 0 3433 3539 0 0 3334 0

Flt Permitted 0.950 0.309

Satd. Flow (perm) 0 0 0 1770 1792 0 1117 3539 0 0 3334 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 31 315

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1384 1168 1283 555

Travel Time (s) 31.5 26.5 29.2 12.6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 261 261 87 402 446 0 0 500 315

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 261 348 0 402 446 0 0 815 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 60 60 60 60 60 60 60 60

Number of Detectors 1 2 1 2 2

Detector Template Left Thru Left Thru Thru

Leading Detector (ft) 20 100 20 100 100

Trailing Detector (ft) 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94

Detector 2 Size(ft) 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0

Turn Type Perm NA Perm NA NA

Protected Phases 8 2 6

Permitted Phases 8 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 8 8 2 2 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 22.5 22.5

Total Split (s) 26.0 26.0 34.0 34.0 34.0

Total Split (%) 43.3% 43.3% 56.7% 56.7% 56.7%

Maximum Green (s) 21.5 21.5 29.5 29.5 29.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Recall Mode None None Max Max Max

Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 15.1 15.1 29.7 29.7 29.7

Actuated g/C Ratio 0.28 0.28 0.55 0.55 0.55

v/c Ratio 0.53 0.66 0.65 0.23 0.41

Control Delay 20.1 21.8 17.2 7.5 5.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 20.1 21.8 17.2 7.5 5.4

LOS C C B A A

Approach Delay 21.1 12.1 5.4

Approach LOS C B A

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 53.9

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 12.1 Intersection LOS: B

Intersection Capacity Utilization 64.1% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     42: I-70 WB Exit Taylor
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 350 0 80 0 0 0 0 430 100 390 310 0

Future Volume (vph) 350 0 80 0 0 0 0 430 100 390 310 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 400 0 0 0 650 450 0

Storage Lanes 1 2 0 0 0 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 0.88 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1770 0 2787 0 0 0 0 3539 1583 1770 3539 0

Flt Permitted 0.950 0.484

Satd. Flow (perm) 1770 0 2787 0 0 0 0 3539 1583 902 3539 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 87 109

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1287 307 1618 1283

Travel Time (s) 29.3 7.0 36.8 29.2

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 380 0 87 0 0 0 0 467 109 424 337 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 380 0 87 0 0 0 0 467 109 424 337 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 60 60 60 60 60 60 60 60

Number of Detectors 1 1 2 1 1 2

Detector Template Left Right Thru Right Left Thru

Leading Detector (ft) 20 20 100 20 20 100

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 6 20 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Perm Perm NA Perm Perm NA

Protected Phases 2 6

Permitted Phases 4 4 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 4 4 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5

Total Split (s) 25.0 25.0 35.0 35.0 35.0 35.0

Total Split (%) 41.7% 41.7% 58.3% 58.3% 58.3% 58.3%

Maximum Green (s) 20.5 20.5 30.5 30.5 30.5 30.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None Max Max Max Max

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 16.3 16.3 30.9 30.9 30.9 30.9

Actuated g/C Ratio 0.29 0.29 0.55 0.55 0.55 0.55

v/c Ratio 0.74 0.10 0.24 0.12 0.86 0.17

Control Delay 27.5 4.2 7.7 2.4 33.7 7.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 27.5 4.2 7.7 2.4 33.7 7.3

LOS C A A A C A

Approach Delay 23.2 6.6 22.0

Approach LOS C A C

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 56.2

Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 17.4 Intersection LOS: B

Intersection Capacity Utilization 64.1% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     45: Taylor Rd & I-70 EB Exit Taylor



HCS Freeway Merge Report

Project Information

Analyst Gannett Fleming Date 6/12/2023

Agency ODOT Analysis Year 2023

Jurisdiction ODOT Time Analyzed AM Peak - Taylor EB Entrance (SR 
256 EB Ent Closure)

Project Description FAI/LIC-70-0.00/0.00 Units U.S. Customary

Geometric Data

Freeway Ramp

Number of Lanes (N), ln 2 1

Free-Flow Speed (FFS), mi/h 70.0 35.0

Segment Length (L) / Acceleration Length (LA), ft 1500 800

Terrain Type Level Level

Percent Grade, % - -

Segment Type / Ramp Type Freeway Right-Sided One-Lane

Adjustment Factors

Driver Population Balanced Mix Balanced Mix

Weather Type Non-Severe Weather Non-Severe Weather

Incident Type No Incident -

Proportion of CAVs in Traffic Stream 0 -

Final Speed Adjustment Factor (SAF) 0.950 0.950

Demand Adjustment Factor (DAF) 1.000 1.000

Capacity Adjustment Factor for CAVs, CAFCAV 1.000 -

Final Capacity Adjustment Factor (CAF) 0.939 0.939

Demand and Capacity

Demand Volume (Vi), veh/h 1640 490

Peak Hour Factor (PHF) 0.94 0.94

Total Trucks, % 0.00 0.00

Single-Unit Trucks (SUT), % - -

Tractor-Trailers (TT), % - -

Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000

Flow Rate (vi), pc/h 1745 521

Capacity (cmd), pc/h 4700 2000

Adjusted Capacity (cmd), pc/h 4413 1878

Volume-to-Capacity Ratio (v/c) 0.51 0.28

Speed and Density

Upstream Equilibrium Distance (LEQ), ft - Number of Outer Lanes on Freeway (NO), ln 0

Distance to Upstream Ramp (LUP), ft 10000 Speed Index (MS) 0.305

Downstream Equilibrium Distance (LEQ), ft - Flow Outer Lanes (vOA), pc/h/ln -

Distance to Downstream Ramp (LDOWN), ft - On-Ramp Influence Area Speed (SR), mi/h 59.0

Prop. Freeway Vehicles in Lane 1 and 2 (PFM) 1.000 Outer Lanes Freeway Speed (SO), mi/h 66.5

Flow in Lanes 1 and 2 (v12), pc/h 1745 Ramp Junction Speed (S), mi/h 59.0



Flow Entering Ramp-Infl. Area (vR12), pc/h 2266 Average Density (D), pc/mi/ln 19.2

Level of Service (LOS) B Density in Ramp Influence Area (DR), pc/mi/ln 18.0
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HCS Freeway Weaving Report

Project Information

Analyst Gannett Fleming Date 6/12/2023

Agency ODOT Analysis Year 2028

Jurisdiction ODOT Time Analyzed AM Peak - EB Ent 
Closure

Project Description FAI-LIC-70-0.00/0.00 Units U.S. Customary

Geometric Data

Number of Lanes (N), ln 2 Segment Type Highway/CD 
Roadway

Segment Length (Ls), ft 500 Number of Maneuver Lanes (NWL), ln 2

Weaving Configuration One-Sided Ramp-to-Freeway Lane Changes (LCRF), lc 1

Terrain Type Level Freeway-to-Ramp Lane Changes (LCFR), lc 1

Percent Grade, % - Ramp-to-Ramp Lane Changes (LCRR), lc 0

Interchange Density (ID), int/mi 0.80 Cross Weaving Managed Lane No

Adjustment Factors

Driver Population Balanced Mix Final Speed Adjustment Factor (SAF) 0.950

Weather Type Non-Severe Weather Demand Adjustment Factor (DAF) 1.000

Incident Type No Incident Capacity Adjustment Factor for CAVs, CAFCAV 1.000

Proportion of CAVs in Traffic Stream 0 Final Capacity Adjustment Factor (CAF) 0.939

Demand and Capacity

FF RF RR FR

Demand Volume (Vi), veh/h 10 0 20 430

Peak Hour Factor (PHF) 0.94 0.94 0.94 0.94

Total Trucks, % 0.00 0.00 0.00 0.00

Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000 1.000 1.000

Flow Rate (vi), pc/h 11 0 21 457

Weaving Flow Rate (vw), pc/h 457 Ideal Conditions Capacity (cIFL), pc/h/ln 2270

Non-Weaving Flow Rate (vNW), pc/h 32 Density-Based Capacity (cIWL × N × fHV), veh/h 2576

Total Flow Rate (v), pc/h 489 Demand Flow-Based Capacity (cIW × fHV), veh/h 2567

Volume Ratio (VR) 0.935 Weaving Area Capacity (cW), veh/h 2567

Minimum Lane Change Rate (LCMIN), lc/h 457 Adjusted Weaving Area Capacity (cWA), veh/h 2410

Maximum Weaving Length (LMAX), ft 13338 Demand-to-Capacity Ratio (v/c) 0.20

Speed and Density

Non-Weaving Vehicle Index (INW) 1 Average Weaving Speed (SW), mi/h 49.3

Non-Weaving Lane Change Rate (LCNW), lc/h 0 Average Non-Weaving Speed (SNW), mi/h 52.5

Weaving Lane Change Rate (LCW), lc/h 492 Average Speed (S), mi/h 49.5

Weaving Lane Change Rate (LCAll), lc/h 492 Density (D), pc/mi/ln 4.9

Weaving Intensity Factor (W) 0.223 Level of Service (LOS) A

Design Analysis Table



Number of Lanes, ln 3 4 5 6

Density, pc/mi/ln 3.3 2.5 2.0 1.7

LOS A A A A
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Lanes, Volumes, Timings

34: SR 256 & I-70 EB Exit 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 0 670 2060 0 0 1450

Future Volume (vph) 0 670 2060 0 0 1450

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 0.88 0.86 0.86 1.00 0.91

Frt 0.850

Flt Protected

Satd. Flow (prot) 0 2787 6408 0 1863 5085

Flt Permitted

Satd. Flow (perm) 0 2787 6408 0 1863 5085

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 4

Link Speed (mph) 30 30 30

Link Distance (ft) 453 974 917

Travel Time (s) 10.3 22.1 20.8

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 728 2239 0 0 1576

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 728 2239 0 0 1576

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Right Left Left

Median Width(ft) 0 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 9 15

Number of Detectors 1 2 1 2

Detector Template Right Thru Left Thru

Leading Detector (ft) 20 100 20 100

Trailing Detector (ft) 0 0 0 0

Detector 1 Position(ft) 0 0 0 0

Detector 1 Size(ft) 20 6 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot NA Perm NA

Protected Phases 3 2 6

Permitted Phases 6

Detector Phase 3 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0
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Lane Group WBL WBR NBT NBR SBL SBT

Minimum Split (s) 9.5 22.5 22.5 22.5

Total Split (s) 70.0 80.0 80.0 80.0

Total Split (%) 46.7% 53.3% 53.3% 53.3%

Maximum Green (s) 65.5 75.5 75.5 75.5

Yellow Time (s) 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Recall Mode None Min None None

Walk Time (s) 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 36.1 66.0 66.0

Actuated g/C Ratio 0.32 0.59 0.59

v/c Ratio 0.80 0.59 0.52

Control Delay 42.8 15.4 14.6

Queue Delay 0.0 0.0 0.0

Total Delay 42.8 15.4 14.6

LOS D B B

Approach Delay 42.8 15.4 14.6

Approach LOS D B B

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 111.4

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.80

Intersection Signal Delay: 19.5 Intersection LOS: B

Intersection Capacity Utilization 60.8% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     34: SR 256 & I-70 EB Exit
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 190 0 150 1030 1960 0 0 1270 620

Future Volume (vph) 0 0 0 190 0 150 1030 1960 0 0 1270 620

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 350 0 0 0 0

Storage Lanes 0 0 1 1 2 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.91 1.00 1.00 0.86 0.86

Frt 0.850 0.980 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 0 0 1770 0 1583 3433 5085 0 0 4710 1362

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 0 0 1770 0 1583 3433 5085 0 0 4710 1362

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 44 18 450

Link Speed (mph) 30 30 30 30

Link Distance (ft) 341 912 917 928

Travel Time (s) 7.8 20.7 20.8 21.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 207 0 163 1120 2130 0 0 1380 674

Shared Lane Traffic (%) 31%

Lane Group Flow (vph) 0 0 0 207 0 163 1120 2130 0 0 1589 465

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 2 2 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 20 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 20 6 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Perm Perm Prot NA NA Perm

Protected Phases 5 2 6

Permitted Phases 8 8 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 8 8 5 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 9.5 22.5 22.5 22.5

Total Split (s) 40.0 40.0 56.0 110.0 54.0 54.0

Total Split (%) 26.7% 26.7% 37.3% 73.3% 36.0% 36.0%

Maximum Green (s) 35.5 35.5 51.5 105.5 49.5 49.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Min None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 20.8 20.8 47.9 102.3 49.8 49.8

Actuated g/C Ratio 0.16 0.16 0.36 0.77 0.38 0.38

v/c Ratio 0.74 0.57 0.90 0.54 0.89 0.59

Control Delay 70.2 45.6 50.8 6.8 46.5 6.8

Queue Delay 0.0 0.0 0.0 0.1 0.0 0.0

Total Delay 70.2 45.6 50.8 7.0 46.5 6.8

LOS E D D A D A

Approach Delay 59.4 22.1 37.5

Approach LOS E C D

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 132.1

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.90

Intersection Signal Delay: 30.1 Intersection LOS: C

Intersection Capacity Utilization 79.9% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     35: SR 256 & I-70 WB Exit



Lanes, Volumes, Timings

38: SR 256 & Taylor Rd Ext 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM SR 256 EB Entrance.syn Page 14

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 40 70 340 650 130 90 270 900 1080 250 970 30

Future Volume (vph) 40 70 340 650 130 90 270 900 1080 250 970 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 400 0 0 0 0 0

Storage Lanes 1 2 1 0 2 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 0.88 0.97 1.00 1.00 0.97 0.91 1.00 1.00 0.91 0.91

Frt 0.850 0.938 0.850 0.995

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1863 2787 3433 1747 0 3433 5085 1583 1770 5060 0

Flt Permitted 0.610 0.950 0.950 0.262

Satd. Flow (perm) 1136 1863 2787 3433 1747 0 3433 5085 1583 488 5060 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 350 23 735 4

Link Speed (mph) 30 30 30 30

Link Distance (ft) 423 2962 928 728

Travel Time (s) 9.6 67.3 21.1 16.5

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 43 76 370 707 141 98 293 978 1174 272 1054 33

Shared Lane Traffic (%)

Lane Group Flow (vph) 43 76 370 707 239 0 293 978 1174 272 1087 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 24 24 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 2 1 1 2

Detector Template Left Thru Right Left Thru Left Thru Right Left Thru

Leading Detector (ft) 20 100 20 20 100 20 100 20 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 6 20 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type pm+pt NA Perm Prot NA Prot NA Perm pm+pt NA

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 4 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 7 4 4 3 8 5 2 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 9.5 22.5 22.5 9.5 22.5

Total Split (s) 12.0 23.0 23.0 36.0 47.0 26.0 78.0 78.0 13.0 65.0

Total Split (%) 8.0% 15.3% 15.3% 24.0% 31.3% 17.3% 52.0% 52.0% 8.7% 43.3%

Maximum Green (s) 7.5 18.5 18.5 31.5 42.5 21.5 73.5 73.5 8.5 60.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None Min Min None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 18.5 11.5 11.5 31.5 38.2 17.2 73.5 73.5 73.3 64.8

Actuated g/C Ratio 0.13 0.08 0.08 0.22 0.27 0.12 0.51 0.51 0.51 0.45

v/c Ratio 0.24 0.51 0.68 0.94 0.50 0.71 0.37 1.00 0.83 0.47

Control Delay 38.7 74.6 14.4 75.2 44.6 70.6 21.8 40.7 43.5 28.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 38.7 74.6 14.4 75.2 44.6 70.6 21.8 40.7 43.5 28.8

LOS D E B E D E C D D C

Approach Delay 25.9 67.5 36.7 31.7

Approach LOS C E D C

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 143.1

Natural Cycle: 150

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.00

Intersection Signal Delay: 40.0 Intersection LOS: D

Intersection Capacity Utilization 96.1% ICU Level of Service F

Analysis Period (min) 15

Splits and Phases:     38: SR 256 & Taylor Rd Ext
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 180 670 370 390 230 500

Future Volume (vph) 180 670 370 390 230 500

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 250 0 550 250

Storage Lanes 1 1 0 1

Taper Length (ft) 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1770 1583 1770 1863 1863 1583

Flt Permitted 0.950 0.604

Satd. Flow (perm) 1770 1583 1125 1863 1863 1583

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 588 543

Link Speed (mph) 30 30 30

Link Distance (ft) 2247 555 2212

Travel Time (s) 51.1 12.6 50.3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 196 728 402 424 250 543

Shared Lane Traffic (%)

Lane Group Flow (vph) 196 728 402 424 250 543

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9

Number of Detectors 1 1 1 2 2 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 20 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 20 6 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot Perm Perm NA NA Perm

Protected Phases 4 2 6

Permitted Phases 4 2 6
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Lane Group EBL EBR NBL NBT SBT SBR

Detector Phase 4 4 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5

Total Split (s) 34.0 34.0 46.0 46.0 46.0 46.0

Total Split (%) 42.5% 42.5% 57.5% 57.5% 57.5% 57.5%

Maximum Green (s) 29.5 29.5 41.5 41.5 41.5 41.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 15.9 15.9 26.2 26.2 26.2 26.2

Actuated g/C Ratio 0.30 0.30 0.50 0.50 0.50 0.50

v/c Ratio 0.37 0.82 0.72 0.46 0.27 0.51

Control Delay 18.1 13.1 20.0 11.1 9.3 2.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 18.1 13.1 20.0 11.1 9.3 2.9

LOS B B B B A A

Approach Delay 14.1 15.4 4.9

Approach LOS B B A

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 52.6

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.82

Intersection Signal Delay: 11.7 Intersection LOS: B

Intersection Capacity Utilization 61.1% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     41: Taylor Rd Ext & Taylor Rd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 330 310 60 290 680 0 0 660 220

Future Volume (vph) 0 0 0 330 310 60 290 680 0 0 660 220

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 450 0 450 0 0 450

Storage Lanes 0 0 1 0 2 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 0.95

Frt 0.976 0.962

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 0 0 1770 1818 0 3433 3539 0 0 3405 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 0 0 1770 1818 0 3433 3539 0 0 3405 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 13 65

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1384 1168 1283 555

Travel Time (s) 31.5 26.5 29.2 12.6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 359 337 65 315 739 0 0 717 239

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 359 402 0 315 739 0 0 956 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 2

Detector Template Left Thru Left Thru Thru

Leading Detector (ft) 20 100 20 100 100

Trailing Detector (ft) 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94

Detector 2 Size(ft) 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0

Turn Type Perm NA Prot NA NA

Protected Phases 8 5 2 6

Permitted Phases 8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 8 8 5 2 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 9.5 22.5 22.5

Total Split (s) 30.0 30.0 16.0 50.0 34.0

Total Split (%) 37.5% 37.5% 20.0% 62.5% 42.5%

Maximum Green (s) 25.5 25.5 11.5 45.5 29.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None

Walk Time (s) 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0

Act Effct Green (s) 20.2 20.2 10.6 40.2 24.9

Actuated g/C Ratio 0.29 0.29 0.15 0.58 0.36

v/c Ratio 0.70 0.75 0.60 0.36 0.76

Control Delay 30.9 32.1 35.2 9.0 23.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 30.9 32.1 35.2 9.0 23.5

LOS C C D A C

Approach Delay 31.6 16.8 23.5

Approach LOS C B C

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 69.7

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.76

Intersection Signal Delay: 23.2 Intersection LOS: C

Intersection Capacity Utilization 75.2% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     42: I-70 WB Exit Taylor
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 260 0 1000 0 0 0 0 710 150 540 450 0

Future Volume (vph) 260 0 1000 0 0 0 0 710 150 540 450 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 400 0 0 0 650 450 0

Storage Lanes 1 2 0 0 0 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 0.88 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1770 0 2787 0 0 0 0 3539 1583 1770 3539 0

Flt Permitted 0.950 0.161

Satd. Flow (perm) 1770 0 2787 0 0 0 0 3539 1583 300 3539 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 706 163

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1287 307 1618 1283

Travel Time (s) 29.3 7.0 36.8 29.2

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 283 0 1087 0 0 0 0 772 163 587 489 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 283 0 1087 0 0 0 0 772 163 587 489 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 2 1 1 2

Detector Template Left Right Thru Right Left Thru

Leading Detector (ft) 20 20 100 20 20 100

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 6 20 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Perm Perm NA Perm pm+pt NA

Protected Phases 2 1 6

Permitted Phases 4 4 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 4 4 2 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5

Total Split (s) 25.0 25.0 26.0 26.0 29.0 55.0

Total Split (%) 31.3% 31.3% 32.5% 32.5% 36.3% 68.8%

Maximum Green (s) 20.5 20.5 21.5 21.5 24.5 50.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 17.9 17.9 20.3 20.3 47.8 47.8

Actuated g/C Ratio 0.24 0.24 0.27 0.27 0.64 0.64

v/c Ratio 0.67 0.90 0.81 0.30 0.91 0.22

Control Delay 35.1 21.6 34.1 5.9 38.8 6.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 35.1 21.6 34.1 5.9 38.8 6.2

LOS D C C A D A

Approach Delay 24.4 29.2 24.0

Approach LOS C C C

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 74.9

Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.91

Intersection Signal Delay: 25.6 Intersection LOS: C

Intersection Capacity Utilization 75.2% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     45: Taylor Rd & I-70 EB Exit Taylor



HCS Freeway Merge Report

Project Information

Analyst Gannett Fleming Date 6/12/2023

Agency ODOT Analysis Year 2023

Jurisdiction ODOT Time Analyzed PM Peak - Taylor EB Entrance (SR 
256 EB Ent Closure)

Project Description FAI/LIC-70-0.00/0.00 Units U.S. Customary

Geometric Data

Freeway Ramp

Number of Lanes (N), ln 2 1

Free-Flow Speed (FFS), mi/h 70.0 35.0

Segment Length (L) / Acceleration Length (LA), ft 1500 800

Terrain Type Level Level

Percent Grade, % - -

Segment Type / Ramp Type Freeway Right-Sided One-Lane

Adjustment Factors

Driver Population Balanced Mix Balanced Mix

Weather Type Non-Severe Weather Non-Severe Weather

Incident Type No Incident -

Proportion of CAVs in Traffic Stream 0 -

Final Speed Adjustment Factor (SAF) 0.950 0.950

Demand Adjustment Factor (DAF) 1.000 1.000

Capacity Adjustment Factor for CAVs, CAFCAV 1.000 -

Final Capacity Adjustment Factor (CAF) 0.939 0.939

Demand and Capacity

Demand Volume (Vi), veh/h 3260 590

Peak Hour Factor (PHF) 0.94 0.94

Total Trucks, % 0.00 0.00

Single-Unit Trucks (SUT), % - -

Tractor-Trailers (TT), % - -

Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000

Flow Rate (vi), pc/h 3468 628

Capacity (cmd), pc/h 4700 2000

Adjusted Capacity (cmd), pc/h 4413 1878

Volume-to-Capacity Ratio (v/c) 0.93 0.33

Speed and Density

Upstream Equilibrium Distance (LEQ), ft - Number of Outer Lanes on Freeway (NO), ln 0

Distance to Upstream Ramp (LUP), ft 10000 Speed Index (MS) 0.502

Downstream Equilibrium Distance (LEQ), ft - Flow Outer Lanes (vOA), pc/h/ln -

Distance to Downstream Ramp (LDOWN), ft - On-Ramp Influence Area Speed (SR), mi/h 54.2

Prop. Freeway Vehicles in Lane 1 and 2 (PFM) 1.000 Outer Lanes Freeway Speed (SO), mi/h 66.5

Flow in Lanes 1 and 2 (v12), pc/h 3468 Ramp Junction Speed (S), mi/h 54.2



Flow Entering Ramp-Infl. Area (vR12), pc/h 4096 Average Density (D), pc/mi/ln 37.8

Level of Service (LOS) D Density in Ramp Influence Area (DR), pc/mi/ln 32.2
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HCS Freeway Weaving Report

Project Information

Analyst Gannett Fleming Date 6/12/2023

Agency ODOT Analysis Year 2028

Jurisdiction ODOT Time Analyzed AM Peak - EB Ent 
Closure

Project Description FAI-LIC-70-0.00/0.00 Units U.S. Customary

Geometric Data

Number of Lanes (N), ln 2 Segment Type Highway/CD 
Roadway

Segment Length (Ls), ft 500 Number of Maneuver Lanes (NWL), ln 2

Weaving Configuration One-Sided Ramp-to-Freeway Lane Changes (LCRF), lc 1

Terrain Type Level Freeway-to-Ramp Lane Changes (LCFR), lc 1

Percent Grade, % - Ramp-to-Ramp Lane Changes (LCRR), lc 0

Interchange Density (ID), int/mi 0.80 Cross Weaving Managed Lane No

Adjustment Factors

Driver Population Balanced Mix Final Speed Adjustment Factor (SAF) 0.950

Weather Type Non-Severe Weather Demand Adjustment Factor (DAF) 1.000

Incident Type No Incident Capacity Adjustment Factor for CAVs, CAFCAV 1.000

Proportion of CAVs in Traffic Stream 0 Final Capacity Adjustment Factor (CAF) 0.939

Demand and Capacity

FF RF RR FR

Demand Volume (Vi), veh/h 0 0 0 1260

Peak Hour Factor (PHF) 0.94 0.94 0.94 0.94

Total Trucks, % 0.00 0.00 0.00 0.00

Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000 1.000 1.000

Flow Rate (vi), pc/h 0 0 0 1340

Weaving Flow Rate (vw), pc/h 1340 Ideal Conditions Capacity (cIFL), pc/h/ln 2270

Non-Weaving Flow Rate (vNW), pc/h 0 Density-Based Capacity (cIWL × N × fHV), veh/h 2438

Total Flow Rate (v), pc/h 1340 Demand Flow-Based Capacity (cIW × fHV), veh/h 2400

Volume Ratio (VR) 1.000 Weaving Area Capacity (cW), veh/h 2400

Minimum Lane Change Rate (LCMIN), lc/h 1340 Adjusted Weaving Area Capacity (cWA), veh/h 2254

Maximum Weaving Length (LMAX), ft 14232 Demand-to-Capacity Ratio (v/c) 0.59

Speed and Density

Non-Weaving Vehicle Index (INW) 0 Average Weaving Speed (SW), mi/h 43.0

Non-Weaving Lane Change Rate (LCNW), lc/h 0 Average Non-Weaving Speed (SNW), mi/h 44.1

Weaving Lane Change Rate (LCW), lc/h 1375 Average Speed (S), mi/h 43.0

Weaving Lane Change Rate (LCAll), lc/h 1375 Density (D), pc/mi/ln 15.6

Weaving Intensity Factor (W) 0.502 Level of Service (LOS) B

Design Analysis Table



Number of Lanes, ln 3 4 5 6

Density, pc/mi/ln 10.5 7.9 6.4 5.4

LOS A A A A
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Lanes, Volumes, Timings

35: SR 256 & I-70 WB Exit 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM - WB Exit to SR 256.syn Page 11

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 0 0 0 1310 1100 0 0 810 730

Future Volume (vph) 0 0 0 0 0 0 1310 1100 0 0 810 730

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 350 0 0 0 0

Storage Lanes 0 0 1 1 2 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.91 1.00 1.00 0.86 0.86

Frt 0.953 0.850

Flt Protected 0.950

Satd. Flow (prot) 0 0 0 1863 0 1863 3433 5085 0 0 4580 1362

Flt Permitted 0.950

Satd. Flow (perm) 0 0 0 1863 0 1863 3433 5085 0 0 4580 1362

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 67 396

Link Speed (mph) 30 30 30 30

Link Distance (ft) 341 912 917 928

Travel Time (s) 7.8 20.7 20.8 21.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 0 0 1424 1196 0 0 880 793

Shared Lane Traffic (%) 50%

Lane Group Flow (vph) 0 0 0 0 0 0 1424 1196 0 0 1277 396

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 2 2 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 20 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 20 6 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Perm Perm Prot NA NA Perm

Protected Phases 5 2 6

Permitted Phases 3 3 6



Lanes, Volumes, Timings

35: SR 256 & I-70 WB Exit 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM - WB Exit to SR 256.syn Page 12

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 3 3 5 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.5 9.5 9.5 22.5 22.5 22.5

Total Split (s) 54.0 54.0 63.0 96.0 33.0 33.0

Total Split (%) 36.0% 36.0% 42.0% 64.0% 22.0% 22.0%

Maximum Green (s) 49.5 49.5 58.5 91.5 28.5 28.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Min None None

Walk Time (s) 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 51.7 89.3 28.6 28.6

Actuated g/C Ratio 0.58 1.00 0.32 0.32

v/c Ratio 0.72 0.24 0.85 0.56

Control Delay 16.3 0.1 32.7 5.8

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 16.3 0.1 32.7 5.8

LOS B A C A

Approach Delay 8.9 26.4

Approach LOS A C

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 89.3

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.85

Intersection Signal Delay: 15.7 Intersection LOS: B

Intersection Capacity Utilization 75.0% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     35: SR 256 & I-70 WB Exit



Lanes, Volumes, Timings

38: SR 256 & Taylor Rd Ext 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM - WB Exit to SR 256.syn Page 14

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 20 40 150 630 50 180 220 590 560 60 670 30

Future Volume (vph) 20 40 150 630 50 180 220 590 560 60 670 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 400 0 0 0 0 0

Storage Lanes 1 2 1 0 2 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 0.88 0.97 1.00 1.00 0.97 0.91 1.00 1.00 0.91 0.91

Frt 0.850 0.882 0.850 0.993

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1863 2787 3433 1643 0 3433 5085 1583 1770 5050 0

Flt Permitted 0.604 0.950 0.950 0.397

Satd. Flow (perm) 1125 1863 2787 3433 1643 0 3433 5085 1583 740 5050 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 163 155 609 5

Link Speed (mph) 30 30 30 30

Link Distance (ft) 423 2962 928 728

Travel Time (s) 9.6 67.3 21.1 16.5

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 43 163 685 54 196 239 641 609 65 728 33

Shared Lane Traffic (%)

Lane Group Flow (vph) 22 43 163 685 250 0 239 641 609 65 761 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 24 24 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 2 1 1 2

Detector Template Left Thru Right Left Thru Left Thru Right Left Thru

Leading Detector (ft) 20 100 20 20 100 20 100 20 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 6 20 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm Prot NA Prot NA Perm Perm NA

Protected Phases 4 3 8 5 2 6

Permitted Phases 4 4 2 6



Lanes, Volumes, Timings

38: SR 256 & Taylor Rd Ext 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM - WB Exit to SR 256.syn Page 15

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 4 4 4 3 8 5 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 9.5 22.5 9.5 22.5 22.5 22.5 22.5

Total Split (s) 50.0 50.0 50.0 20.0 70.0 25.0 80.0 80.0 55.0 55.0

Total Split (%) 33.3% 33.3% 33.3% 13.3% 46.7% 16.7% 53.3% 53.3% 36.7% 36.7%

Maximum Green (s) 45.5 45.5 45.5 15.5 65.5 20.5 75.5 75.5 50.5 50.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lag Lag Lag Lead Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None Min Min Min Min

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 7.4 7.4 7.4 15.7 27.6 10.8 34.2 34.2 18.9 18.9

Actuated g/C Ratio 0.10 0.10 0.10 0.22 0.39 0.15 0.48 0.48 0.27 0.27

v/c Ratio 0.19 0.22 0.37 0.90 0.34 0.46 0.26 0.56 0.33 0.56

Control Delay 35.5 34.2 8.8 46.6 8.5 31.5 11.0 3.2 26.8 24.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 35.5 34.2 8.8 46.6 8.5 31.5 11.0 3.2 26.8 24.2

LOS D C A D A C B A C C

Approach Delay 16.2 36.4 11.1 24.4

Approach LOS B D B C

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 70.9

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.90

Intersection Signal Delay: 21.4 Intersection LOS: C

Intersection Capacity Utilization 55.8% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     38: SR 256 & Taylor Rd Ext
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 40 90 480 380 420 100

Future Volume (vph) 40 90 480 380 420 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 250 0 550 250

Storage Lanes 1 1 0 1

Taper Length (ft) 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1770 1583 1770 1863 1863 1583

Flt Permitted 0.950 0.493

Satd. Flow (perm) 1770 1583 918 1863 1863 1583

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 98 109

Link Speed (mph) 30 30 30

Link Distance (ft) 2247 555 2212

Travel Time (s) 51.1 12.6 50.3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 43 98 522 413 457 109

Shared Lane Traffic (%)

Lane Group Flow (vph) 43 98 522 413 457 109

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 60 60 60 60

Number of Detectors 1 1 1 2 2 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 20 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 20 6 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot Perm Perm NA NA Perm

Protected Phases 4 2 6

Permitted Phases 4 2 6



Lanes, Volumes, Timings
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2028 AM Peak - Opening Day Synchro 11 Report
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Lane Group EBL EBR NBL NBT SBT SBR

Detector Phase 4 4 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5

Total Split (s) 24.0 24.0 36.0 36.0 36.0 36.0

Total Split (%) 40.0% 40.0% 60.0% 60.0% 60.0% 60.0%

Maximum Green (s) 19.5 19.5 31.5 31.5 31.5 31.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None Max Max Max Max

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 6.9 6.9 39.4 39.4 39.4 39.4

Actuated g/C Ratio 0.13 0.13 0.75 0.75 0.75 0.75

v/c Ratio 0.19 0.33 0.76 0.29 0.33 0.09

Control Delay 20.6 8.5 17.6 3.8 4.0 1.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 20.6 8.5 17.6 3.8 4.0 1.1

LOS C A B A A A

Approach Delay 12.2 11.6 3.5

Approach LOS B B A

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 52.4

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.76

Intersection Signal Delay: 8.8 Intersection LOS: A

Intersection Capacity Utilization 64.1% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     41: Taylor Rd Ext & Taylor Rd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 240 20 370 300 490 0 0 220 290

Future Volume (vph) 0 0 0 240 20 370 300 490 0 0 220 290

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 450 0 450 0 0 450

Storage Lanes 0 0 1 0 2 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 0.95

Frt 0.858 0.915

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 0 0 1770 1598 0 3433 3539 0 0 3238 0

Flt Permitted 0.950 0.445

Satd. Flow (perm) 0 0 0 1770 1598 0 1608 3539 0 0 3238 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 212 315

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1384 1168 1283 555

Travel Time (s) 31.5 26.5 29.2 12.6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 261 22 402 326 533 0 0 239 315

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 261 424 0 326 533 0 0 554 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 60 60 60 60 60 60 60 60

Number of Detectors 1 2 1 2 2

Detector Template Left Thru Left Thru Thru

Leading Detector (ft) 20 100 20 100 100

Trailing Detector (ft) 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94

Detector 2 Size(ft) 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0

Turn Type Perm NA Perm NA NA

Protected Phases 8 2 6

Permitted Phases 8 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 8 8 2 2 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 22.5 22.5

Total Split (s) 30.0 30.0 30.0 30.0 30.0

Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0%

Maximum Green (s) 25.5 25.5 25.5 25.5 25.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Recall Mode None None Min Min Min

Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 14.0 14.0 16.1 16.1 16.1

Actuated g/C Ratio 0.35 0.35 0.40 0.40 0.40

v/c Ratio 0.42 0.61 0.51 0.38 0.37

Control Delay 13.0 10.0 13.1 9.8 4.8

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 13.0 10.0 13.1 9.8 4.8

LOS B B B A A

Approach Delay 11.2 11.1 4.8

Approach LOS B B A

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 40.1

Natural Cycle: 45

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.61

Intersection Signal Delay: 9.4 Intersection LOS: A

Intersection Capacity Utilization 59.2% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     42: I-70 WB Exit Taylor
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35: SR 256 & I-70 WB Exit 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 0 0 0 1030 1750 0 0 1640 620

Future Volume (vph) 0 0 0 0 0 0 1030 1750 0 0 1640 620

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 350 0 0 0 0

Storage Lanes 0 0 1 1 2 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.91 1.00 1.00 0.86 0.86

Frt 0.990 0.850

Flt Protected 0.950

Satd. Flow (prot) 0 0 0 1863 0 1863 3433 5085 0 0 4758 1362

Flt Permitted 0.950

Satd. Flow (perm) 0 0 0 1863 0 1863 3433 5085 0 0 4758 1362

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 11 399

Link Speed (mph) 30 30 30 30

Link Distance (ft) 341 912 917 928

Travel Time (s) 7.8 20.7 20.8 21.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 0 0 0 1120 1902 0 0 1783 674

Shared Lane Traffic (%) 19%

Lane Group Flow (vph) 0 0 0 0 0 0 1120 1902 0 0 1911 546

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 2 2 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 20 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 20 6 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Perm Perm Prot NA NA Perm

Protected Phases 5 2 6

Permitted Phases 8 8 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 8 8 5 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 9.5 22.5 22.5 22.5

Total Split (s) 25.0 25.0 41.0 85.0 44.0 44.0

Total Split (%) 22.7% 22.7% 37.3% 77.3% 40.0% 40.0%

Maximum Green (s) 20.5 20.5 36.5 80.5 39.5 39.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Min None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 35.2 83.8 39.5 39.5

Actuated g/C Ratio 0.42 1.00 0.47 0.47

v/c Ratio 0.78 0.37 0.85 0.64

Control Delay 25.3 0.2 24.3 8.5

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 25.3 0.2 24.3 8.5

LOS C A C A

Approach Delay 9.5 20.8

Approach LOS A C

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 83.8

Natural Cycle: 120

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.85

Intersection Signal Delay: 14.6 Intersection LOS: B

Intersection Capacity Utilization 73.2% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     35: SR 256 & I-70 WB Exit
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 40 50 360 840 130 240 270 900 870 90 1130 30

Future Volume (vph) 40 50 360 840 130 240 270 900 870 90 1130 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 400 0 0 0 0 0

Storage Lanes 1 2 1 0 2 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 0.88 0.97 1.00 1.00 0.97 0.91 1.00 1.00 0.91 0.91

Frt 0.850 0.903 0.850 0.996

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1863 2787 3433 1682 0 3433 5085 1583 1770 5065 0

Flt Permitted 0.526 0.950 0.950 0.258

Satd. Flow (perm) 980 1863 2787 3433 1682 0 3433 5085 1583 481 5065 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 314 72 895 3

Link Speed (mph) 30 30 30 30

Link Distance (ft) 423 2962 928 728

Travel Time (s) 9.6 67.3 21.1 16.5

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 43 54 391 913 141 261 293 978 946 98 1228 33

Shared Lane Traffic (%)

Lane Group Flow (vph) 43 54 391 913 402 0 293 978 946 98 1261 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 24 24 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 2 1 1 2

Detector Template Left Thru Right Left Thru Left Thru Right Left Thru

Leading Detector (ft) 20 100 20 20 100 20 100 20 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 6 20 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type pm+pt NA Perm Prot NA Prot NA Perm pm+pt NA

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 4 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 7 4 4 3 8 5 2 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 9.5 22.5 22.5 9.5 22.5

Total Split (s) 11.0 25.0 25.0 48.0 62.0 25.0 67.0 67.0 10.0 52.0

Total Split (%) 7.3% 16.7% 16.7% 32.0% 41.3% 16.7% 44.7% 44.7% 6.7% 34.7%

Maximum Green (s) 6.5 20.5 20.5 43.5 57.5 20.5 62.5 62.5 5.5 47.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None Min Min Min Min

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 17.0 10.6 10.6 39.2 46.1 16.3 52.1 52.1 47.1 41.5

Actuated g/C Ratio 0.13 0.08 0.08 0.31 0.37 0.13 0.41 0.41 0.37 0.33

v/c Ratio 0.25 0.34 0.75 0.86 0.61 0.66 0.47 0.80 0.41 0.76

Control Delay 32.5 64.5 23.0 51.1 32.6 62.2 28.0 8.9 26.8 42.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 32.5 64.5 23.0 51.1 32.6 62.2 28.0 8.9 26.8 42.1

LOS C E C D C E C A C D

Approach Delay 28.4 45.5 24.4 41.0

Approach LOS C D C D

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 126.1

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 34.1 Intersection LOS: C

Intersection Capacity Utilization 74.3% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     38: SR 256 & Taylor Rd Ext
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (vph) 180 280 750 420 230 500

Future Volume (vph) 180 280 750 420 230 500

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 250 0 550 250

Storage Lanes 1 1 0 1

Taper Length (ft) 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 1770 1583 1770 1863 1863 1583

Flt Permitted 0.950 0.604

Satd. Flow (perm) 1770 1583 1125 1863 1863 1583

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 304 543

Link Speed (mph) 30 30 30

Link Distance (ft) 2247 555 2212

Travel Time (s) 51.1 12.6 50.3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 196 304 815 457 250 543

Shared Lane Traffic (%)

Lane Group Flow (vph) 196 304 815 457 250 543

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9

Number of Detectors 1 1 1 2 2 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 20 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 20 6 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot Perm Perm NA NA Perm

Protected Phases 4 2 6

Permitted Phases 4 2 6
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Lane Group EBL EBR NBL NBT SBT SBR

Detector Phase 4 4 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5

Total Split (s) 23.0 23.0 67.0 67.0 67.0 67.0

Total Split (%) 25.6% 25.6% 74.4% 74.4% 74.4% 74.4%

Maximum Green (s) 18.5 18.5 62.5 62.5 62.5 62.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 14.2 14.2 62.6 62.6 62.6 62.6

Actuated g/C Ratio 0.17 0.17 0.73 0.73 0.73 0.73

v/c Ratio 0.67 0.59 0.99 0.34 0.18 0.42

Control Delay 45.2 9.0 45.1 5.4 4.5 1.5

Queue Delay 0.0 0.0 1.1 0.0 0.0 0.0

Total Delay 45.2 9.0 46.2 5.4 4.5 1.5

LOS D A D A A A

Approach Delay 23.2 31.6 2.4

Approach LOS C C A

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 85.8

Natural Cycle: 100

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.99

Intersection Signal Delay: 20.9 Intersection LOS: C

Intersection Capacity Utilization 80.0% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     41: Taylor Rd Ext & Taylor Rd
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 330 30 400 230 770 0 0 270 220

Future Volume (vph) 0 0 0 330 30 400 230 770 0 0 270 220

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 450 0 450 0 0 450

Storage Lanes 0 0 1 0 2 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 0.95

Frt 0.861 0.933

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 0 0 1770 1604 0 3433 3539 0 0 3302 0

Flt Permitted 0.950 0.423

Satd. Flow (perm) 0 0 0 1770 1604 0 1529 3539 0 0 3302 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 48 239

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1384 1168 1283 555

Travel Time (s) 31.5 26.5 29.2 12.6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 359 33 435 250 837 0 0 293 239

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 359 468 0 250 837 0 0 532 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 2

Detector Template Left Thru Left Thru Thru

Leading Detector (ft) 20 100 20 100 100

Trailing Detector (ft) 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94

Detector 2 Size(ft) 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0

Turn Type Perm NA Perm NA NA

Protected Phases 8 2 6

Permitted Phases 8 2



Lanes, Volumes, Timings

42: I-70 WB Exit Taylor 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM - WB Exit to SR 256.syn Page 19

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 8 8 2 2 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 22.5 22.5

Total Split (s) 53.0 53.0 37.0 37.0 37.0

Total Split (%) 58.9% 58.9% 41.1% 41.1% 41.1%

Maximum Green (s) 48.5 48.5 32.5 32.5 32.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 23.8 23.8 22.3 22.3 22.3

Actuated g/C Ratio 0.43 0.43 0.40 0.40 0.40

v/c Ratio 0.48 0.66 0.41 0.59 0.36

Control Delay 14.4 17.0 16.2 16.3 7.8

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 14.4 17.0 16.2 16.3 7.8

LOS B B B B A

Approach Delay 15.9 16.2 7.8

Approach LOS B B A

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 55.9

Natural Cycle: 45

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 14.3 Intersection LOS: B

Intersection Capacity Utilization 58.6% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     42: I-70 WB Exit Taylor
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Lanes, Volumes, Timings

34: SR 256 & I-70 EB Exit 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB LT Closure.syn Page 9

Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 0 400 2070 1460 90 710

Future Volume (vph) 0 400 2070 1460 90 710

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 0.88 0.86 0.86 1.00 0.91

Frt 0.850 0.938

Flt Protected 0.950

Satd. Flow (prot) 0 2787 6011 0 1770 5085

Flt Permitted 0.044

Satd. Flow (perm) 0 2787 6011 0 82 5085

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 330 200

Link Speed (mph) 30 30 30

Link Distance (ft) 453 974 917

Travel Time (s) 10.3 22.1 20.8

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 435 2250 1587 98 772

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 435 3837 0 98 772

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Right Left Left

Median Width(ft) 0 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 9 15

Number of Detectors 1 2 1 2

Detector Template Right Thru Left Thru

Leading Detector (ft) 20 100 20 100

Trailing Detector (ft) 0 0 0 0

Detector 1 Position(ft) 0 0 0 0

Detector 1 Size(ft) 20 6 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot NA pm+pt NA

Protected Phases 3 2 1 6

Permitted Phases 6

Detector Phase 3 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0



Lanes, Volumes, Timings

34: SR 256 & I-70 EB Exit 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB LT Closure.syn Page 10

Lane Group WBL WBR NBT NBR SBL SBT

Minimum Split (s) 9.5 22.5 9.5 22.5

Total Split (s) 37.0 91.0 22.0 113.0

Total Split (%) 24.7% 60.7% 14.7% 75.3%

Maximum Green (s) 32.5 86.5 17.5 108.5

Yellow Time (s) 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Recall Mode None Min None None

Walk Time (s) 7.0 7.0

Flash Dont Walk (s) 11.0 11.0

Pedestrian Calls (#/hr) 0 0

Act Effct Green (s) 10.8 86.8 99.5 99.5

Actuated g/C Ratio 0.09 0.73 0.83 0.83

v/c Ratio 0.79 1.29dr 0.53 0.18

Control Delay 24.5 15.3 28.5 2.3

Queue Delay 0.0 0.1 0.0 0.0

Total Delay 24.5 15.4 28.5 2.3

LOS C B C A

Approach Delay 24.5 15.4 5.2

Approach LOS C B A

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 119.3

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 14.4 Intersection LOS: B

Intersection Capacity Utilization 76.0% ICU Level of Service D

Analysis Period (min) 15

dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

Splits and Phases:     34: SR 256 & I-70 EB Exit



Lanes, Volumes, Timings

35: SR 256 & I-70 WB Exit 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB LT Closure.syn Page 11

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 170 0 120 0 1100 0 0 640 730

Future Volume (vph) 0 0 0 170 0 120 0 1100 0 0 640 730

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 350 0 0 0 0

Storage Lanes 0 0 1 1 2 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.91 1.00 1.00 0.86 0.86

Frt 0.850 0.946 0.850

Flt Protected 0.950

Satd. Flow (prot) 0 0 0 1770 0 1583 3614 5085 0 0 4546 1362

Flt Permitted 0.950

Satd. Flow (perm) 0 0 0 1770 0 1583 3614 5085 0 0 4546 1362

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 80 85 396

Link Speed (mph) 30 30 30 30

Link Distance (ft) 341 912 917 928

Travel Time (s) 7.8 20.7 20.8 21.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 185 0 130 0 1196 0 0 696 793

Shared Lane Traffic (%) 50%

Lane Group Flow (vph) 0 0 0 185 0 130 0 1196 0 0 1093 396

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 2 2 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 20 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 20 6 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Perm Perm Prot NA NA Perm

Protected Phases 5 2 6

Permitted Phases 3 3 6



Lanes, Volumes, Timings

35: SR 256 & I-70 WB Exit 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB LT Closure.syn Page 12

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 3 3 5 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.5 9.5 9.5 22.5 22.5 22.5

Total Split (s) 54.0 54.0 63.0 96.0 33.0 33.0

Total Split (%) 36.0% 36.0% 42.0% 64.0% 22.0% 22.0%

Maximum Green (s) 49.5 49.5 58.5 91.5 28.5 28.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Min None None

Walk Time (s) 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 10.8 10.8 29.8 29.8 29.8

Actuated g/C Ratio 0.22 0.22 0.60 0.60 0.60

v/c Ratio 0.48 0.32 0.39 0.40 0.41

Control Delay 20.9 9.7 6.0 5.6 2.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 20.9 9.7 6.0 5.6 2.2

LOS C A A A A

Approach Delay 16.3 6.0 4.7

Approach LOS B A A

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 49.6

Natural Cycle: 45

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.48

Intersection Signal Delay: 6.4 Intersection LOS: A

Intersection Capacity Utilization 37.8% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     35: SR 256 & I-70 WB Exit



Lanes, Volumes, Timings

42: I-70 WB Exit Taylor 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB LT Closure.syn Page 18

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 240 240 80 1680 420 0 0 220 290

Future Volume (vph) 0 0 0 240 240 80 1680 420 0 0 220 290

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 450 0 450 0 0 450

Storage Lanes 0 0 1 0 2 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 0.95

Frt 0.962 0.915

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 0 0 1770 1792 0 3433 3539 0 0 3238 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 0 0 1770 1792 0 3433 3539 0 0 3238 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 12 75

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1384 1168 1283 555

Travel Time (s) 31.5 26.5 29.2 12.6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 261 261 87 1826 457 0 0 239 315

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 261 348 0 1826 457 0 0 554 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 60 60 60 60 60 60 60 60

Number of Detectors 1 2 1 2 2

Detector Template Left Thru Left Thru Thru

Leading Detector (ft) 20 100 20 100 100

Trailing Detector (ft) 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94

Detector 2 Size(ft) 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0

Turn Type Perm NA Prot NA NA

Protected Phases 8 5 2 6

Permitted Phases 8



Lanes, Volumes, Timings
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 8 8 5 2 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 9.5 22.5 22.5

Total Split (s) 33.0 33.0 71.0 97.0 26.0

Total Split (%) 25.4% 25.4% 54.6% 74.6% 20.0%

Maximum Green (s) 28.5 28.5 66.5 92.5 21.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Min None

Walk Time (s) 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0

Act Effct Green (s) 26.9 26.9 66.6 92.1 21.0

Actuated g/C Ratio 0.21 0.21 0.52 0.72 0.16

v/c Ratio 0.70 0.90 1.02 0.18 0.96dr

Control Delay 58.0 74.6 58.4 6.2 69.3

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 58.0 74.6 58.4 6.2 69.3

LOS E E E A E

Approach Delay 67.5 47.9 69.3

Approach LOS E D E

Intersection Summary

Area Type: Other

Cycle Length: 130

Actuated Cycle Length: 128

Natural Cycle: 120

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.02

Intersection Signal Delay: 54.8 Intersection LOS: D

Intersection Capacity Utilization 92.1% ICU Level of Service F

Analysis Period (min) 15

dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

Splits and Phases:     42: I-70 WB Exit Taylor
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 1670 230 90 0 0 0 0 430 100 150 310 0

Future Volume (vph) 1670 230 90 0 0 0 0 430 100 150 310 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 400 400 0 0 0 650 450 0

Storage Lanes 1 2 0 0 0 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 0.95 0.95 0.88 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.964 0.950

Satd. Flow (prot) 1681 1706 2787 0 0 0 0 3539 1583 1770 3539 0

Flt Permitted 0.950 0.964 0.182

Satd. Flow (perm) 1681 1706 2787 0 0 0 0 3539 1583 339 3539 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 98 109

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1287 307 1618 1283

Travel Time (s) 29.3 7.0 36.8 29.2

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1815 250 98 0 0 0 0 467 109 163 337 0

Shared Lane Traffic (%) 43%

Lane Group Flow (vph) 1035 1030 98 0 0 0 0 467 109 163 337 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 60 60 60 60 60 60 60 60

Number of Detectors 1 2 1 2 1 1 2

Detector Template Left Thru Right Thru Right Left Thru

Leading Detector (ft) 20 100 20 100 20 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94

Detector 2 Size(ft) 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0

Turn Type Perm NA Perm NA Perm pm+pt NA

Protected Phases 4 2 1 6

Permitted Phases 4 4 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 4 4 4 2 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 9.5 22.5

Total Split (s) 86.0 86.0 86.0 30.0 30.0 14.0 44.0

Total Split (%) 66.2% 66.2% 66.2% 23.1% 23.1% 10.8% 33.8%

Maximum Green (s) 81.5 81.5 81.5 25.5 25.5 9.5 39.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Min Min None Min

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 81.5 81.5 81.5 22.0 22.0 36.0 36.0

Actuated g/C Ratio 0.64 0.64 0.64 0.17 0.17 0.28 0.28

v/c Ratio 0.96 0.94 0.05 0.76 0.30 0.80 0.33

Control Delay 40.9 37.5 1.8 58.4 10.1 64.9 36.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 40.9 37.5 1.8 58.4 10.1 64.9 36.7

LOS D D A E B E D

Approach Delay 37.5 49.3 45.9

Approach LOS D D D

Intersection Summary

Area Type: Other

Cycle Length: 130

Actuated Cycle Length: 126.5

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.96

Intersection Signal Delay: 40.9 Intersection LOS: D

Intersection Capacity Utilization 92.1% ICU Level of Service F

Analysis Period (min) 15

Splits and Phases:     45: Taylor Rd & I-70 EB Exit Taylor



HCS Freeway Merge Report

Project Information

Analyst Gannett Fleming Date 6/12/2023

Agency ODOT Analysis Year 2023

Jurisdiction ODOT Time Analyzed AM Peak - WB CD TO MAIN

Project Description FAI/LIC-70-0.00/0.00 Units U.S. Customary

Geometric Data

Freeway Ramp

Number of Lanes (N), ln 3 1

Free-Flow Speed (FFS), mi/h 70.0 35.0

Segment Length (L) / Acceleration Length (LA), ft 1500 800

Terrain Type Level Level

Percent Grade, % - -

Segment Type / Ramp Type Freeway Right-Sided One-Lane

Adjustment Factors

Driver Population Balanced Mix Balanced Mix

Weather Type Non-Severe Weather Non-Severe Weather

Incident Type No Incident -

Proportion of CAVs in Traffic Stream 0 -

Final Speed Adjustment Factor (SAF) 0.950 0.950

Demand Adjustment Factor (DAF) 1.000 1.000

Capacity Adjustment Factor for CAVs, CAFCAV 1.000 -

Final Capacity Adjustment Factor (CAF) 0.939 0.939

Demand and Capacity

Demand Volume (Vi), veh/h 3390 1920

Peak Hour Factor (PHF) 0.94 0.94

Total Trucks, % 0.00 0.00

Single-Unit Trucks (SUT), % - -

Tractor-Trailers (TT), % - -

Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000

Flow Rate (vi), pc/h 3606 2043

Capacity (cmd), pc/h 7050 2000

Adjusted Capacity (cmd), pc/h 6620 1878

Volume-to-Capacity Ratio (v/c) 0.85 1.00

Speed and Density

Upstream Equilibrium Distance (LEQ), ft - Number of Outer Lanes on Freeway (NO), ln 1

Distance to Upstream Ramp (LUP), ft 10000 Speed Index (MS) 0.530

Downstream Equilibrium Distance (LEQ), ft - Flow Outer Lanes (vOA), pc/h/ln 1442

Distance to Downstream Ramp (LDOWN), ft - On-Ramp Influence Area Speed (SR), mi/h 53.5

Prop. Freeway Vehicles in Lane 1 and 2 (PFM) 0.600 Outer Lanes Freeway Speed (SO), mi/h 63.1

Flow in Lanes 1 and 2 (v12), pc/h 2164 Ramp Junction Speed (S), mi/h 55.7



Flow Entering Ramp-Infl. Area (vR12), pc/h 4207 Average Density (D), pc/mi/ln 33.8

Level of Service (LOS) D Density in Ramp Influence Area (DR), pc/mi/ln 32.4
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HCS Freeway Merge Report

Project Information

Analyst Gannett Fleming Date 6/12/2023

Agency ODOT Analysis Year 2023

Jurisdiction ODOT Time Analyzed AM Peak - Taylor EB Entrance (EB 
Loop Exit Closure)

Project Description FAI/LIC-70-0.00/0.00 Units U.S. Customary

Geometric Data

Freeway Ramp

Number of Lanes (N), ln 2 1

Free-Flow Speed (FFS), mi/h 70.0 35.0

Segment Length (L) / Acceleration Length (LA), ft 1500 800

Terrain Type Level Level

Percent Grade, % - -

Segment Type / Ramp Type Freeway Right-Sided One-Lane

Adjustment Factors

Driver Population Balanced Mix Balanced Mix

Weather Type Non-Severe Weather Non-Severe Weather

Incident Type No Incident -

Proportion of CAVs in Traffic Stream 0 -

Final Speed Adjustment Factor (SAF) 0.950 0.950

Demand Adjustment Factor (DAF) 1.000 1.000

Capacity Adjustment Factor for CAVs, CAFCAV 1.000 -

Final Capacity Adjustment Factor (CAF) 0.939 0.939

Demand and Capacity

Demand Volume (Vi), veh/h 1640 480

Peak Hour Factor (PHF) 0.94 0.94

Total Trucks, % 0.00 0.00

Single-Unit Trucks (SUT), % - -

Tractor-Trailers (TT), % - -

Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000

Flow Rate (vi), pc/h 1745 511

Capacity (cmd), pc/h 4700 2000

Adjusted Capacity (cmd), pc/h 4413 1878

Volume-to-Capacity Ratio (v/c) 0.51 0.27

Speed and Density

Upstream Equilibrium Distance (LEQ), ft - Number of Outer Lanes on Freeway (NO), ln 0

Distance to Upstream Ramp (LUP), ft 10000 Speed Index (MS) 0.305

Downstream Equilibrium Distance (LEQ), ft - Flow Outer Lanes (vOA), pc/h/ln -

Distance to Downstream Ramp (LDOWN), ft - On-Ramp Influence Area Speed (SR), mi/h 59.0

Prop. Freeway Vehicles in Lane 1 and 2 (PFM) 1.000 Outer Lanes Freeway Speed (SO), mi/h 66.5

Flow in Lanes 1 and 2 (v12), pc/h 1745 Ramp Junction Speed (S), mi/h 59.0



Flow Entering Ramp-Infl. Area (vR12), pc/h 2256 Average Density (D), pc/mi/ln 19.1

Level of Service (LOS) B Density in Ramp Influence Area (DR), pc/mi/ln 17.9
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HCS Freeway Weaving Report

Project Information

Analyst Gannett Fleming Date 6/12/2023

Agency ODOT Analysis Year 2028

Jurisdiction ODOT Time Analyzed AM Peak - WB Ent LT 
Closure

Project Description FAI-LIC-70-0.00/0.00 Units U.S. Customary

Geometric Data

Number of Lanes (N), ln 2 Segment Type Highway/CD 
Roadway

Segment Length (Ls), ft 500 Number of Maneuver Lanes (NWL), ln 2

Weaving Configuration One-Sided Ramp-to-Freeway Lane Changes (LCRF), lc 1

Terrain Type Level Freeway-to-Ramp Lane Changes (LCFR), lc 1

Percent Grade, % - Ramp-to-Ramp Lane Changes (LCRR), lc 0

Interchange Density (ID), int/mi 0.80 Cross Weaving Managed Lane No

Adjustment Factors

Driver Population Balanced Mix Final Speed Adjustment Factor (SAF) 0.950

Weather Type Non-Severe Weather Demand Adjustment Factor (DAF) 1.000

Incident Type No Incident Capacity Adjustment Factor for CAVs, CAFCAV 1.000

Proportion of CAVs in Traffic Stream 0 Final Capacity Adjustment Factor (CAF) 0.939

Demand and Capacity

FF RF RR FR

Demand Volume (Vi), veh/h 10 220 1330 430

Peak Hour Factor (PHF) 0.94 0.94 0.94 0.94

Total Trucks, % 0.00 0.00 0.00 0.00

Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000 1.000 1.000

Flow Rate (vi), pc/h 11 234 1415 457

Weaving Flow Rate (vw), pc/h 691 Ideal Conditions Capacity (cIFL), pc/h/ln 2270

Non-Weaving Flow Rate (vNW), pc/h 1426 Density-Based Capacity (cIWL × N × fHV), veh/h 3720

Total Flow Rate (v), pc/h 2117 Demand Flow-Based Capacity (cIW × fHV), veh/h 7362

Volume Ratio (VR) 0.326 Weaving Area Capacity (cW), veh/h 3720

Minimum Lane Change Rate (LCMIN), lc/h 691 Adjusted Weaving Area Capacity (cWA), veh/h 3493

Maximum Weaving Length (LMAX), ft 5864 Demand-to-Capacity Ratio (v/c) 0.61

Speed and Density

Non-Weaving Vehicle Index (INW) 57 Average Weaving Speed (SW), mi/h 45.9

Non-Weaving Lane Change Rate (LCNW), lc/h 180 Average Non-Weaving Speed (SNW), mi/h 46.9

Weaving Lane Change Rate (LCW), lc/h 726 Average Speed (S), mi/h 46.6

Weaving Lane Change Rate (LCAll), lc/h 906 Density (D), pc/mi/ln 22.7

Weaving Intensity Factor (W) 0.361 Level of Service (LOS) B

Design Analysis Table



Number of Lanes, ln 3 4 5 6

Density, pc/mi/ln 14.7 10.9 8.7 7.3

LOS B A A A
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Lanes, Volumes, Timings

34: SR 256 & I-70 EB Exit 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB LT Closure.syn Page 9

Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 0 670 2060 1240 180 1450

Future Volume (vph) 0 670 2060 1240 180 1450

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 0.88 0.86 0.86 1.00 0.91

Frt 0.850 0.944

Flt Protected 0.950

Satd. Flow (prot) 0 2787 6049 0 1770 5085

Flt Permitted 0.043

Satd. Flow (perm) 0 2787 6049 0 80 5085

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 295 177

Link Speed (mph) 30 30 30

Link Distance (ft) 453 974 917

Travel Time (s) 10.3 22.1 20.8

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 728 2239 1348 196 1576

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 728 3587 0 196 1576

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Right Left Left

Median Width(ft) 0 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 9 15

Number of Detectors 1 2 1 2

Detector Template Right Thru Left Thru

Leading Detector (ft) 20 100 20 100

Trailing Detector (ft) 0 0 0 0

Detector 1 Position(ft) 0 0 0 0

Detector 1 Size(ft) 20 6 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot NA pm+pt NA

Protected Phases 3 2 1 6

Permitted Phases 6

Detector Phase 3 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0



Lanes, Volumes, Timings

34: SR 256 & I-70 EB Exit 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB LT Closure.syn Page 10

Lane Group WBL WBR NBT NBR SBL SBT

Minimum Split (s) 9.5 22.5 9.5 22.5

Total Split (s) 37.0 93.0 20.0 113.0

Total Split (%) 24.7% 62.0% 13.3% 75.3%

Maximum Green (s) 32.5 88.5 15.5 108.5

Yellow Time (s) 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Recall Mode None Min None None

Walk Time (s) 7.0 7.0

Flash Dont Walk (s) 11.0 11.0

Pedestrian Calls (#/hr) 0 0

Act Effct Green (s) 28.8 88.7 107.7 107.7

Actuated g/C Ratio 0.20 0.61 0.74 0.74

v/c Ratio 0.92 1.28dr 0.86 0.42

Control Delay 51.9 33.4 74.0 7.8

Queue Delay 0.0 1.6 0.0 0.0

Total Delay 51.9 35.0 74.0 7.8

LOS D C E A

Approach Delay 51.9 35.0 15.1

Approach LOS D C B

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 145.5

Natural Cycle: 100

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.95

Intersection Signal Delay: 31.2 Intersection LOS: C

Intersection Capacity Utilization 81.6% ICU Level of Service D

Analysis Period (min) 15

dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

Splits and Phases:     34: SR 256 & I-70 EB Exit



Lanes, Volumes, Timings

35: SR 256 & I-70 WB Exit 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB LT Closure.syn Page 11

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 190 0 150 0 1750 0 0 1450 620

Future Volume (vph) 0 0 0 190 0 150 0 1750 0 0 1450 620

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 350 0 0 0 0

Storage Lanes 0 0 1 1 2 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.91 1.00 1.00 0.86 0.86

Frt 0.850 0.985 0.850

Flt Protected 0.950

Satd. Flow (prot) 0 0 0 1770 0 1583 3614 5085 0 0 4734 1362

Flt Permitted 0.950

Satd. Flow (perm) 0 0 0 1770 0 1583 3614 5085 0 0 4734 1362

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 44 21 505

Link Speed (mph) 30 30 30 30

Link Distance (ft) 341 912 917 928

Travel Time (s) 7.8 20.7 20.8 21.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 207 0 163 0 1902 0 0 1576 674

Shared Lane Traffic (%) 25%

Lane Group Flow (vph) 0 0 0 207 0 163 0 1902 0 0 1745 505

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 2 2 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 20 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 20 6 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Perm Perm Prot NA NA Perm

Protected Phases 5 2 6

Permitted Phases 8 8 6



Lanes, Volumes, Timings

35: SR 256 & I-70 WB Exit 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB LT Closure.syn Page 12

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 8 8 5 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 9.5 22.5 22.5 22.5

Total Split (s) 44.0 44.0 9.5 106.0 96.5 96.5

Total Split (%) 29.3% 29.3% 6.3% 70.7% 64.3% 64.3%

Maximum Green (s) 39.5 39.5 5.0 101.5 92.0 92.0

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Min None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 17.8 17.8 65.7 65.7 65.7

Actuated g/C Ratio 0.19 0.19 0.71 0.71 0.71

v/c Ratio 0.61 0.48 0.53 0.52 0.46

Control Delay 46.5 32.9 7.1 7.0 1.9

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 46.5 32.9 7.1 7.0 1.9

LOS D C A A A

Approach Delay 40.5 7.1 5.8

Approach LOS D A A

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 93.1

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.61

Intersection Signal Delay: 9.2 Intersection LOS: A

Intersection Capacity Utilization 51.4% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     35: SR 256 & I-70 WB Exit



Lanes, Volumes, Timings

42: I-70 WB Exit Taylor 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB LT Closure.syn Page 18

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 330 310 60 1320 710 0 0 270 220

Future Volume (vph) 0 0 0 330 310 60 1320 710 0 0 270 220

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 450 0 450 0 0 450

Storage Lanes 0 0 1 0 2 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 0.95

Frt 0.976 0.933

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 0 0 1770 1818 0 3433 3539 0 0 3302 0

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 0 0 1770 1818 0 3433 3539 0 0 3302 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 10 115

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1384 1168 1283 555

Travel Time (s) 31.5 26.5 29.2 12.6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 359 337 65 1435 772 0 0 293 239

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 359 402 0 1435 772 0 0 532 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 2

Detector Template Left Thru Left Thru Thru

Leading Detector (ft) 20 100 20 100 100

Trailing Detector (ft) 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94

Detector 2 Size(ft) 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0

Turn Type Perm NA Prot NA NA

Protected Phases 8 5 2 6

Permitted Phases 8



Lanes, Volumes, Timings

42: I-70 WB Exit Taylor 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB LT Closure.syn Page 19

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 8 8 5 2 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 9.5 22.5 22.5

Total Split (s) 35.0 35.0 46.0 65.0 19.0

Total Split (%) 35.0% 35.0% 46.0% 65.0% 19.0%

Maximum Green (s) 30.5 30.5 41.5 60.5 14.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None

Walk Time (s) 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0

Act Effct Green (s) 25.4 25.4 41.6 60.5 14.3

Actuated g/C Ratio 0.27 0.27 0.44 0.64 0.15

v/c Ratio 0.76 0.81 0.95 0.34 0.89

Control Delay 42.9 45.6 41.9 9.1 50.9

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 42.9 45.6 41.9 9.1 50.9

LOS D D D A D

Approach Delay 44.3 30.5 50.9

Approach LOS D C D

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 94.9

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.95

Intersection Signal Delay: 36.6 Intersection LOS: D

Intersection Capacity Utilization 84.4% ICU Level of Service E

Analysis Period (min) 15

Splits and Phases:     42: I-70 WB Exit Taylor



Lanes, Volumes, Timings

45: Taylor Rd & I-70 EB Exit Taylor 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB LT Closure.syn Page 21

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 1320 330 1030 0 0 0 0 710 150 150 440 0

Future Volume (vph) 1320 330 1030 0 0 0 0 710 150 150 440 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 400 400 0 0 0 650 450 0

Storage Lanes 1 2 0 0 0 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 0.95 0.95 0.88 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.971 0.950

Satd. Flow (prot) 1681 1718 2787 0 0 0 0 3539 1583 1770 3539 0

Flt Permitted 0.950 0.971 0.140

Satd. Flow (perm) 1681 1718 2787 0 0 0 0 3539 1583 261 3539 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 329 163

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1287 307 1618 1283

Travel Time (s) 29.3 7.0 36.8 29.2

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1435 359 1120 0 0 0 0 772 163 163 478 0

Shared Lane Traffic (%) 38%

Lane Group Flow (vph) 890 904 1120 0 0 0 0 772 163 163 478 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 1 2

Detector Template Left Thru Right Thru Right Left Thru

Leading Detector (ft) 20 100 20 100 20 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94

Detector 2 Size(ft) 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0

Turn Type Perm NA Perm NA Perm pm+pt NA

Protected Phases 4 2 1 6

Permitted Phases 4 4 2 6



Lanes, Volumes, Timings

45: Taylor Rd & I-70 EB Exit Taylor 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB LT Closure.syn Page 22

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 4 4 4 2 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 9.5 22.5

Total Split (s) 60.0 60.0 60.0 29.0 29.0 11.0 40.0

Total Split (%) 60.0% 60.0% 60.0% 29.0% 29.0% 11.0% 40.0%

Maximum Green (s) 55.5 55.5 55.5 24.5 24.5 6.5 35.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 55.5 55.5 55.5 24.1 24.1 35.1 35.1

Actuated g/C Ratio 0.56 0.56 0.56 0.24 0.24 0.35 0.35

v/c Ratio 0.95 0.94 0.66 0.90 0.32 0.86 0.38

Control Delay 42.0 40.6 12.6 51.9 6.8 64.0 25.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 42.0 40.6 12.6 51.9 6.8 64.0 25.2

LOS D D B D A E C

Approach Delay 30.2 44.1 35.1

Approach LOS C D D

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 99.6

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.95

Intersection Signal Delay: 33.8 Intersection LOS: C

Intersection Capacity Utilization 84.4% ICU Level of Service E

Analysis Period (min) 15

Splits and Phases:     45: Taylor Rd & I-70 EB Exit Taylor



HCS Freeway Merge Report

Project Information

Analyst Gannett Fleming Date 6/12/2023

Agency ODOT Analysis Year 2023

Jurisdiction ODOT Time Analyzed PM Peak - WB CD TO MAIN

Project Description FAI/LIC-70-0.00/0.00 Units U.S. Customary

Geometric Data

Freeway Ramp

Number of Lanes (N), ln 3 1

Free-Flow Speed (FFS), mi/h 70.0 35.0

Segment Length (L) / Acceleration Length (LA), ft 1500 800

Terrain Type Level Level

Percent Grade, % - -

Segment Type / Ramp Type Freeway Right-Sided One-Lane

Adjustment Factors

Driver Population Balanced Mix Balanced Mix

Weather Type Non-Severe Weather Non-Severe Weather

Incident Type No Incident -

Proportion of CAVs in Traffic Stream 0 -

Final Speed Adjustment Factor (SAF) 0.950 0.950

Demand Adjustment Factor (DAF) 1.000 1.000

Capacity Adjustment Factor for CAVs, CAFCAV 1.000 -

Final Capacity Adjustment Factor (CAF) 0.939 0.939

Demand and Capacity

Demand Volume (Vi), veh/h 2000 1510

Peak Hour Factor (PHF) 0.94 0.94

Total Trucks, % 0.00 0.00

Single-Unit Trucks (SUT), % - -

Tractor-Trailers (TT), % - -

Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000

Flow Rate (vi), pc/h 2128 1606

Capacity (cmd), pc/h 7050 2000

Adjusted Capacity (cmd), pc/h 6620 1878

Volume-to-Capacity Ratio (v/c) 0.56 0.86

Speed and Density

Upstream Equilibrium Distance (LEQ), ft - Number of Outer Lanes on Freeway (NO), ln 1

Distance to Upstream Ramp (LUP), ft 10000 Speed Index (MS) 0.338

Downstream Equilibrium Distance (LEQ), ft - Flow Outer Lanes (vOA), pc/h/ln 851

Distance to Downstream Ramp (LDOWN), ft - On-Ramp Influence Area Speed (SR), mi/h 58.2

Prop. Freeway Vehicles in Lane 1 and 2 (PFM) 0.600 Outer Lanes Freeway Speed (SO), mi/h 65.2

Flow in Lanes 1 and 2 (v12), pc/h 1277 Ramp Junction Speed (S), mi/h 59.7



Flow Entering Ramp-Infl. Area (vR12), pc/h 2883 Average Density (D), pc/mi/ln 20.8

Level of Service (LOS) C Density in Ramp Influence Area (DR), pc/mi/ln 22.3
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HCS Freeway Merge Report

Project Information

Analyst Gannett Fleming Date 6/12/2023

Agency ODOT Analysis Year 2023

Jurisdiction ODOT Time Analyzed PM Peak - Taylor EB Entrance (EB 
Loop Exit Closure)

Project Description FAI/LIC-70-0.00/0.00 Units U.S. Customary

Geometric Data

Freeway Ramp

Number of Lanes (N), ln 2 1

Free-Flow Speed (FFS), mi/h 70.0 35.0

Segment Length (L) / Acceleration Length (LA), ft 1500 800

Terrain Type Level Level

Percent Grade, % - -

Segment Type / Ramp Type Freeway Right-Sided One-Lane

Adjustment Factors

Driver Population Balanced Mix Balanced Mix

Weather Type Non-Severe Weather Non-Severe Weather

Incident Type No Incident -

Proportion of CAVs in Traffic Stream 0 -

Final Speed Adjustment Factor (SAF) 0.950 0.950

Demand Adjustment Factor (DAF) 1.000 1.000

Capacity Adjustment Factor for CAVs, CAFCAV 1.000 -

Final Capacity Adjustment Factor (CAF) 0.939 0.939

Demand and Capacity

Demand Volume (Vi), veh/h 3260 630

Peak Hour Factor (PHF) 0.94 0.94

Total Trucks, % 0.00 0.00

Single-Unit Trucks (SUT), % - -

Tractor-Trailers (TT), % - -

Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000

Flow Rate (vi), pc/h 3468 670

Capacity (cmd), pc/h 4700 2000

Adjusted Capacity (cmd), pc/h 4413 1878

Volume-to-Capacity Ratio (v/c) 0.94 0.36

Speed and Density

Upstream Equilibrium Distance (LEQ), ft - Number of Outer Lanes on Freeway (NO), ln 0

Distance to Upstream Ramp (LUP), ft 10000 Speed Index (MS) 0.512

Downstream Equilibrium Distance (LEQ), ft - Flow Outer Lanes (vOA), pc/h/ln -

Distance to Downstream Ramp (LDOWN), ft - On-Ramp Influence Area Speed (SR), mi/h 54.0

Prop. Freeway Vehicles in Lane 1 and 2 (PFM) 1.000 Outer Lanes Freeway Speed (SO), mi/h 66.5

Flow in Lanes 1 and 2 (v12), pc/h 3468 Ramp Junction Speed (S), mi/h 54.0



Flow Entering Ramp-Infl. Area (vR12), pc/h 4138 Average Density (D), pc/mi/ln 38.3

Level of Service (LOS) D Density in Ramp Influence Area (DR), pc/mi/ln 32.5
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HCS Freeway Weaving Report

Project Information

Analyst Gannett Fleming Date 6/12/2023

Agency ODOT Analysis Year 2028

Jurisdiction ODOT Time Analyzed PM Peak - WB Ent LT 
Closure

Project Description FAI-LIC-70-0.00/0.00 Units U.S. Customary

Geometric Data

Number of Lanes (N), ln 2 Segment Type Highway/CD 
Roadway

Segment Length (Ls), ft 500 Number of Maneuver Lanes (NWL), ln 2

Weaving Configuration One-Sided Ramp-to-Freeway Lane Changes (LCRF), lc 1

Terrain Type Level Freeway-to-Ramp Lane Changes (LCFR), lc 1

Percent Grade, % - Ramp-to-Ramp Lane Changes (LCRR), lc 0

Interchange Density (ID), int/mi 0.80 Cross Weaving Managed Lane No

Adjustment Factors

Driver Population Balanced Mix Final Speed Adjustment Factor (SAF) 0.950

Weather Type Non-Severe Weather Demand Adjustment Factor (DAF) 1.000

Incident Type No Incident Capacity Adjustment Factor for CAVs, CAFCAV 1.000

Proportion of CAVs in Traffic Stream 0 Final Capacity Adjustment Factor (CAF) 0.939

Demand and Capacity

FF RF RR FR

Demand Volume (Vi), veh/h 0 330 1090 1260

Peak Hour Factor (PHF) 0.94 0.94 0.94 0.94

Total Trucks, % 0.00 0.00 0.00 0.00

Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000 1.000 1.000

Flow Rate (vi), pc/h 0 351 1160 1340

Weaving Flow Rate (vw), pc/h 1691 Ideal Conditions Capacity (cIFL), pc/h/ln 2270

Non-Weaving Flow Rate (vNW), pc/h 1160 Density-Based Capacity (cIWL × N × fHV), veh/h 3250

Total Flow Rate (v), pc/h 2851 Demand Flow-Based Capacity (cIW × fHV), veh/h 4047

Volume Ratio (VR) 0.593 Weaving Area Capacity (cW), veh/h 3250

Minimum Lane Change Rate (LCMIN), lc/h 0 Adjusted Weaving Area Capacity (cWA), veh/h 3052

Maximum Weaving Length (LMAX), ft 8934 Demand-to-Capacity Ratio (v/c) 0.93

Speed and Density

Non-Weaving Vehicle Index (INW) - Average Weaving Speed (SW), mi/h -

Non-Weaving Lane Change Rate (LCNW), lc/h - Average Non-Weaving Speed (SNW), mi/h -

Weaving Lane Change Rate (LCW), lc/h - Average Speed (S), mi/h -

Weaving Lane Change Rate (LCAll), lc/h - Density (D), pc/mi/ln -

Weaving Intensity Factor (W) - Level of Service (LOS) F

Design Analysis Table



Number of Lanes, ln 3 4 5 6

Density, pc/mi/ln - - - -

LOS F F F F
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Lanes, Volumes, Timings

4: SR 256 & Tussing Rd/SR 204 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB Lane Closure.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 420 140 160 60 140 550 90 1260 20 100 920 230

Future Volume (vph) 420 140 160 60 140 550 90 1260 20 100 920 230

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 390 370 485 310 450 0 0 0

Storage Lanes 2 1 1 1 1 0 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.88 1.00 0.91 0.91 1.00 0.91 1.00

Frt 0.850 0.850 0.998 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 3433 1863 1583 1770 1863 2787 1770 5075 0 1770 5085 1583

Flt Permitted 0.950 0.660 0.950 0.950

Satd. Flow (perm) 3433 1863 1583 1229 1863 2787 1770 5075 0 1770 5085 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 174 390 2 250

Link Speed (mph) 30 30 30 30

Link Distance (ft) 723 833 2552 974

Travel Time (s) 16.4 18.9 58.0 22.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 457 152 174 65 152 598 98 1370 22 109 1000 250

Shared Lane Traffic (%)

Lane Group Flow (vph) 457 152 174 65 152 598 98 1392 0 109 1000 250

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 24 24 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 1 2 1 2 1

Detector Template Left Thru Right Left Thru Right Left Thru Left Thru Right

Leading Detector (ft) 20 100 20 20 100 20 20 100 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Prot NA pm+ov pm+pt NA Perm Prot NA Prot NA pm+ov

Protected Phases 7 4 5 3 8 5 2 1 6 7

Permitted Phases 4 8 8 6



Lanes, Volumes, Timings

4: SR 256 & Tussing Rd/SR 204 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB Lane Closure.syn Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 7 4 5 3 8 8 5 2 1 6 7

Switch Phase

Minimum Initial (s) 10.0 20.0 10.0 10.0 20.0 20.0 10.0 35.0 10.0 20.0 10.0

Minimum Split (s) 39.5 28.0 18.0 18.0 28.0 28.0 18.0 43.0 18.0 39.5 39.5

Total Split (s) 40.0 61.0 18.0 19.0 40.0 40.0 18.0 50.0 20.0 52.0 40.0

Total Split (%) 26.7% 40.7% 12.0% 12.7% 26.7% 26.7% 12.0% 33.3% 13.3% 34.7% 26.7%

Maximum Green (s) 35.0 56.0 13.0 14.0 35.0 35.0 13.0 45.0 15.0 47.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None None Min None Min None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 21.8 37.4 60.8 32.6 22.4 22.4 22.2 42.2 12.6 32.6 54.4

Actuated g/C Ratio 0.18 0.31 0.51 0.27 0.19 0.19 0.19 0.35 0.11 0.27 0.46

v/c Ratio 0.73 0.26 0.19 0.17 0.44 0.71 0.30 0.77 0.58 0.72 0.29

Control Delay 54.1 34.0 2.2 24.8 49.2 21.2 49.0 38.8 66.6 42.8 1.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 54.1 34.0 2.2 24.8 49.2 21.2 49.0 38.8 66.6 42.8 1.9

LOS D C A C D C D D E D A

Approach Delay 38.7 26.7 39.4 37.2

Approach LOS D C D D

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 119.2

Natural Cycle: 130

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.77

Intersection Signal Delay: 36.3 Intersection LOS: D

Intersection Capacity Utilization 82.8% ICU Level of Service E

Analysis Period (min) 15

Splits and Phases:     4: SR 256 & Tussing Rd/SR 204



Lanes, Volumes, Timings

34: SR 256 & I-70 EB Exit 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB Lane Closure.syn Page 9

Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 0 400 2070 150 90 710

Future Volume (vph) 0 400 2070 150 90 710

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 0.88 0.91 1.00 1.00 0.91

Frt 0.850 0.850

Flt Protected 0.950

Satd. Flow (prot) 0 2787 5085 1583 1770 5085

Flt Permitted 0.050

Satd. Flow (perm) 0 2787 5085 1583 93 5085

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 330 123

Link Speed (mph) 30 30 30

Link Distance (ft) 453 974 917

Travel Time (s) 10.3 22.1 20.8

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 435 2250 163 98 772

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 435 2250 163 98 772

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Right Left Left

Median Width(ft) 0 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 9 15

Number of Detectors 1 2 1 1 2

Detector Template Right Thru Right Left Thru

Leading Detector (ft) 20 100 20 20 100

Trailing Detector (ft) 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot NA Perm pm+pt NA

Protected Phases 3 2 1 6

Permitted Phases 2 6

Detector Phase 3 2 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0



Lanes, Volumes, Timings

34: SR 256 & I-70 EB Exit 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB Lane Closure.syn Page 10

Lane Group WBL WBR NBT NBR SBL SBT

Minimum Split (s) 9.5 22.5 22.5 9.5 22.5

Total Split (s) 37.0 91.0 91.0 22.0 113.0

Total Split (%) 24.7% 60.7% 60.7% 14.7% 75.3%

Maximum Green (s) 32.5 86.5 86.5 17.5 108.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Recall Mode None Min Min None None

Walk Time (s) 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 10.6 75.9 75.9 88.8 88.8

Actuated g/C Ratio 0.10 0.70 0.70 0.82 0.82

v/c Ratio 0.76 0.63 0.14 0.48 0.19

Control Delay 23.0 10.3 2.3 22.9 2.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 23.0 10.3 2.3 22.9 2.4

LOS C B A C A

Approach Delay 23.0 9.8 4.7

Approach LOS C A A

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 108.7

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.76

Intersection Signal Delay: 10.2 Intersection LOS: B

Intersection Capacity Utilization 61.5% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     34: SR 256 & I-70 EB Exit



Lanes, Volumes, Timings

35: SR 256 & I-70 WB Exit 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB Lane Closure.syn Page 11

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 170 0 120 1310 1100 0 0 640 730

Future Volume (vph) 0 0 0 170 0 120 1310 1100 0 0 640 730

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 350 0 0 0 0

Storage Lanes 0 0 1 1 2 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.86 0.86

Frt 0.850 0.946 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 0 0 1770 0 1583 3433 3539 0 0 4546 1362

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 0 0 1770 0 1583 3433 3539 0 0 4546 1362

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 80 85 396

Link Speed (mph) 30 30 30 30

Link Distance (ft) 341 912 917 928

Travel Time (s) 7.8 20.7 20.8 21.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 185 0 130 1424 1196 0 0 696 793

Shared Lane Traffic (%) 50%

Lane Group Flow (vph) 0 0 0 185 0 130 1424 1196 0 0 1093 396

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 2 2 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 20 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 20 6 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Perm Perm Prot NA NA Perm

Protected Phases 5 2 6

Permitted Phases 3 3 6



Lanes, Volumes, Timings

35: SR 256 & I-70 WB Exit 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB Lane Closure.syn Page 12

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 3 3 5 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.5 9.5 9.5 22.5 22.5 22.5

Total Split (s) 54.0 54.0 63.0 96.0 33.0 33.0

Total Split (%) 36.0% 36.0% 42.0% 64.0% 22.0% 22.0%

Maximum Green (s) 49.5 49.5 58.5 91.5 28.5 28.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Min None None

Walk Time (s) 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 17.5 17.5 58.6 91.6 28.5 28.5

Actuated g/C Ratio 0.15 0.15 0.50 0.78 0.24 0.24

v/c Ratio 0.71 0.43 0.84 0.44 0.94 0.63

Control Delay 62.7 23.6 31.8 5.4 56.6 8.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 62.7 23.6 31.8 5.4 56.6 8.8

LOS E C C A E A

Approach Delay 46.5 19.8 43.9

Approach LOS D B D

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 118.1

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.94

Intersection Signal Delay: 29.8 Intersection LOS: C

Intersection Capacity Utilization 75.4% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     35: SR 256 & I-70 WB Exit



Lanes, Volumes, Timings

38: SR 256 & Taylor Rd Ext 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB Lane Closure.syn Page 14

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 20 40 150 460 50 60 220 590 560 60 670 30

Future Volume (vph) 20 40 150 460 50 60 220 590 560 60 670 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 400 0 0 0 0 0

Storage Lanes 1 2 1 0 2 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 0.88 0.97 1.00 1.00 0.97 0.95 1.00 1.00 0.91 0.91

Frt 0.850 0.918 0.850 0.993

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1863 2787 3433 1710 0 3433 3539 1583 1770 5050 0

Flt Permitted 0.681 0.950 0.950 0.408

Satd. Flow (perm) 1269 1863 2787 3433 1710 0 3433 3539 1583 760 5050 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 163 51 609 5

Link Speed (mph) 30 30 30 30

Link Distance (ft) 423 2962 928 728

Travel Time (s) 9.6 67.3 21.1 16.5

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 43 163 500 54 65 239 641 609 65 728 33

Shared Lane Traffic (%)

Lane Group Flow (vph) 22 43 163 500 119 0 239 641 609 65 761 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 24 24 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 2 1 1 2

Detector Template Left Thru Right Left Thru Left Thru Right Left Thru

Leading Detector (ft) 20 100 20 20 100 20 100 20 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 6 20 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm Prot NA Prot NA Perm Perm NA

Protected Phases 4 3 8 5 2 6

Permitted Phases 4 4 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 4 4 4 3 8 5 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 9.5 22.5 9.5 22.5 22.5 22.5 22.5

Total Split (s) 50.0 50.0 50.0 20.0 70.0 25.0 80.0 80.0 55.0 55.0

Total Split (%) 33.3% 33.3% 33.3% 13.3% 46.7% 16.7% 53.3% 53.3% 36.7% 36.7%

Maximum Green (s) 45.5 45.5 45.5 15.5 65.5 20.5 75.5 75.5 50.5 50.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lag Lag Lag Lead Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None Min Min Min Min

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 7.4 7.4 7.4 15.7 27.6 10.8 34.2 34.2 18.9 18.9

Actuated g/C Ratio 0.10 0.10 0.10 0.22 0.39 0.15 0.48 0.48 0.27 0.27

v/c Ratio 0.17 0.22 0.37 0.66 0.17 0.46 0.38 0.56 0.32 0.56

Control Delay 34.5 34.2 8.8 31.9 10.8 31.5 12.2 3.2 26.4 24.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 34.5 34.2 8.8 31.9 10.8 31.5 12.2 3.2 26.4 24.2

LOS C C A C B C B A C C

Approach Delay 16.1 27.8 11.6 24.4

Approach LOS B C B C

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 70.9

Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 18.4 Intersection LOS: B

Intersection Capacity Utilization 54.3% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     38: SR 256 & Taylor Rd Ext
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Lanes, Volumes, Timings

4: SR 256 & Tussing Rd/SR 204 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM SR 256 EB Lane Closure.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 420 140 160 60 140 550 90 1260 20 100 920 230

Future Volume (vph) 420 140 160 60 140 550 90 1260 20 100 920 230

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 390 370 485 310 450 0 0 0

Storage Lanes 2 1 1 1 1 0 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.88 1.00 0.91 0.91 1.00 0.91 1.00

Frt 0.850 0.850 0.998 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 3433 1863 1583 1770 1863 2787 1770 5075 0 1770 5085 1583

Flt Permitted 0.950 0.660 0.950 0.950

Satd. Flow (perm) 3433 1863 1583 1229 1863 2787 1770 5075 0 1770 5085 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 174 390 2 250

Link Speed (mph) 30 30 30 30

Link Distance (ft) 723 833 2552 974

Travel Time (s) 16.4 18.9 58.0 22.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 457 152 174 65 152 598 98 1370 22 109 1000 250

Shared Lane Traffic (%)

Lane Group Flow (vph) 457 152 174 65 152 598 98 1392 0 109 1000 250

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 24 24 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 1 2 1 2 1

Detector Template Left Thru Right Left Thru Right Left Thru Left Thru Right

Leading Detector (ft) 20 100 20 20 100 20 20 100 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Prot NA pm+ov pm+pt NA Perm Prot NA Prot NA pm+ov

Protected Phases 7 4 5 3 8 5 2 1 6 7

Permitted Phases 4 8 8 6



Lanes, Volumes, Timings

4: SR 256 & Tussing Rd/SR 204 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 7 4 5 3 8 8 5 2 1 6 7

Switch Phase

Minimum Initial (s) 10.0 20.0 10.0 10.0 20.0 20.0 10.0 35.0 10.0 20.0 10.0

Minimum Split (s) 39.5 28.0 18.0 18.0 28.0 28.0 18.0 43.0 18.0 39.5 39.5

Total Split (s) 40.0 61.0 18.0 19.0 40.0 40.0 18.0 50.0 20.0 52.0 40.0

Total Split (%) 26.7% 40.7% 12.0% 12.7% 26.7% 26.7% 12.0% 33.3% 13.3% 34.7% 26.7%

Maximum Green (s) 35.0 56.0 13.0 14.0 35.0 35.0 13.0 45.0 15.0 47.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None None Min None Min None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 21.8 37.4 60.8 32.6 22.4 22.4 22.2 42.2 12.6 32.6 54.4

Actuated g/C Ratio 0.18 0.31 0.51 0.27 0.19 0.19 0.19 0.35 0.11 0.27 0.46

v/c Ratio 0.73 0.26 0.19 0.17 0.44 0.71 0.30 0.77 0.58 0.72 0.29

Control Delay 54.1 34.0 2.2 24.8 49.2 21.2 49.0 38.8 66.6 42.8 1.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 54.1 34.0 2.2 24.8 49.2 21.2 49.0 38.8 66.6 42.8 1.9

LOS D C A C D C D D E D A

Approach Delay 38.7 26.7 39.4 37.2

Approach LOS D C D D

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 119.2

Natural Cycle: 130

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.77

Intersection Signal Delay: 36.3 Intersection LOS: D

Intersection Capacity Utilization 82.8% ICU Level of Service E

Analysis Period (min) 15

Splits and Phases:     4: SR 256 & Tussing Rd/SR 204
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 0 400 2070 150 90 710

Future Volume (vph) 0 400 2070 150 90 710

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 0.88 0.86 0.86 1.00 0.95

Frt 0.850 0.990

Flt Protected 0.950

Satd. Flow (prot) 0 2787 6344 0 1770 3539

Flt Permitted 0.051

Satd. Flow (perm) 0 2787 6344 0 95 3539

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 330 17

Link Speed (mph) 30 30 30

Link Distance (ft) 453 974 917

Travel Time (s) 10.3 22.1 20.8

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 435 2250 163 98 772

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 435 2413 0 98 772

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Right Left Left

Median Width(ft) 0 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 9 15

Number of Detectors 1 2 1 2

Detector Template Right Thru Left Thru

Leading Detector (ft) 20 100 20 100

Trailing Detector (ft) 0 0 0 0

Detector 1 Position(ft) 0 0 0 0

Detector 1 Size(ft) 20 6 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot NA pm+pt NA

Protected Phases 3 2 1 6

Permitted Phases 6

Detector Phase 3 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0
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Lane Group WBL WBR NBT NBR SBL SBT

Minimum Split (s) 9.5 22.5 9.5 22.5

Total Split (s) 37.0 91.0 22.0 113.0

Total Split (%) 24.7% 60.7% 14.7% 75.3%

Maximum Green (s) 32.5 86.5 17.5 108.5

Yellow Time (s) 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Recall Mode None Min None None

Walk Time (s) 7.0 7.0

Flash Dont Walk (s) 11.0 11.0

Pedestrian Calls (#/hr) 0 0

Act Effct Green (s) 10.5 73.8 86.7 86.7

Actuated g/C Ratio 0.10 0.69 0.81 0.81

v/c Ratio 0.76 0.55 0.48 0.27

Control Delay 22.4 8.9 21.8 2.8

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 22.4 8.9 21.8 2.8

LOS C A C A

Approach Delay 22.4 8.9 4.9

Approach LOS C A A

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 106.6

Natural Cycle: 50

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.76

Intersection Signal Delay: 9.6 Intersection LOS: A

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     34: SR 256 & I-70 EB Exit
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 170 0 120 1310 1100 0 0 640 730

Future Volume (vph) 0 0 0 170 0 120 1310 1100 0 0 640 730

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 350 0 0 0 0

Storage Lanes 0 0 1 1 2 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.91 1.00 1.00 0.95 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 0 0 1770 0 1583 3433 5085 0 0 3539 1583

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 0 0 1770 0 1583 3433 5085 0 0 3539 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 80 513

Link Speed (mph) 30 30 30 30

Link Distance (ft) 341 912 917 928

Travel Time (s) 7.8 20.7 20.8 21.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 185 0 130 1424 1196 0 0 696 793

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 185 0 130 1424 1196 0 0 696 793

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 2 2 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 20 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 20 6 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Perm Perm Prot NA NA Perm

Protected Phases 5 2 6

Permitted Phases 3 3 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 3 3 5 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.5 9.5 9.5 22.5 22.5 22.5

Total Split (s) 54.0 54.0 61.0 96.0 35.0 35.0

Total Split (%) 36.0% 36.0% 40.7% 64.0% 23.3% 23.3%

Maximum Green (s) 49.5 49.5 56.5 91.5 30.5 30.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Min None None

Walk Time (s) 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 17.5 17.5 56.6 91.6 30.5 30.5

Actuated g/C Ratio 0.15 0.15 0.48 0.78 0.26 0.26

v/c Ratio 0.71 0.43 0.87 0.30 0.76 1.01

Control Delay 62.7 23.6 34.9 4.4 47.4 49.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 62.7 23.6 34.9 4.4 47.4 49.6

LOS E C C A D D

Approach Delay 46.5 21.0 48.5

Approach LOS D C D

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 118.1

Natural Cycle: 130

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.01

Intersection Signal Delay: 32.1 Intersection LOS: C

Intersection Capacity Utilization 90.1% ICU Level of Service E

Analysis Period (min) 15

Splits and Phases:     35: SR 256 & I-70 WB Exit
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 20 40 150 460 50 60 220 590 560 60 670 30

Future Volume (vph) 20 40 150 460 50 60 220 590 560 60 670 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 400 0 0 0 0 0

Storage Lanes 1 2 1 0 2 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 0.88 0.97 1.00 1.00 0.97 0.91 1.00 1.00 0.91 0.91

Frt 0.850 0.918 0.850 0.993

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1863 2787 3433 1710 0 3433 5085 1583 1770 5050 0

Flt Permitted 0.681 0.950 0.950 0.397

Satd. Flow (perm) 1269 1863 2787 3433 1710 0 3433 5085 1583 740 5050 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 163 51 609 5

Link Speed (mph) 30 30 30 30

Link Distance (ft) 423 2962 928 728

Travel Time (s) 9.6 67.3 21.1 16.5

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 43 163 500 54 65 239 641 609 65 728 33

Shared Lane Traffic (%)

Lane Group Flow (vph) 22 43 163 500 119 0 239 641 609 65 761 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 24 24 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 2 1 1 2

Detector Template Left Thru Right Left Thru Left Thru Right Left Thru

Leading Detector (ft) 20 100 20 20 100 20 100 20 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 6 20 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm Prot NA Prot NA Perm Perm NA

Protected Phases 4 3 8 5 2 6

Permitted Phases 4 4 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 4 4 4 3 8 5 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 9.5 22.5 9.5 22.5 22.5 22.5 22.5

Total Split (s) 50.0 50.0 50.0 20.0 70.0 25.0 80.0 80.0 55.0 55.0

Total Split (%) 33.3% 33.3% 33.3% 13.3% 46.7% 16.7% 53.3% 53.3% 36.7% 36.7%

Maximum Green (s) 45.5 45.5 45.5 15.5 65.5 20.5 75.5 75.5 50.5 50.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lag Lag Lag Lead Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None Min Min Min Min

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 7.4 7.4 7.4 15.7 27.6 10.8 34.2 34.2 18.9 18.9

Actuated g/C Ratio 0.10 0.10 0.10 0.22 0.39 0.15 0.48 0.48 0.27 0.27

v/c Ratio 0.17 0.22 0.37 0.66 0.17 0.46 0.26 0.56 0.33 0.56

Control Delay 34.5 34.2 8.8 31.9 10.8 31.5 11.0 3.2 26.8 24.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 34.5 34.2 8.8 31.9 10.8 31.5 11.0 3.2 26.8 24.2

LOS C C A C B C B A C C

Approach Delay 16.1 27.8 11.1 24.4

Approach LOS B C B C

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 70.9

Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 18.2 Intersection LOS: B

Intersection Capacity Utilization 54.3% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     38: SR 256 & Taylor Rd Ext
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Lanes, Volumes, Timings

4: SR 256 & Tussing Rd/SR 204 06/13/2023

2028 AM Peak - Opening Day Synchro 11 Report

2028 AM and PM SR 256 EB-WB Lane Closure.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 420 140 160 60 140 550 90 1260 20 100 920 230

Future Volume (vph) 420 140 160 60 140 550 90 1260 20 100 920 230

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 390 370 485 310 450 0 0 0

Storage Lanes 2 1 1 1 1 0 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.88 1.00 0.91 0.91 1.00 0.91 1.00

Frt 0.850 0.850 0.998 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 3433 1863 1583 1770 1863 2787 1770 5075 0 1770 5085 1583

Flt Permitted 0.950 0.660 0.950 0.950

Satd. Flow (perm) 3433 1863 1583 1229 1863 2787 1770 5075 0 1770 5085 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 174 390 2 250

Link Speed (mph) 30 30 30 30

Link Distance (ft) 723 833 2552 974

Travel Time (s) 16.4 18.9 58.0 22.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 457 152 174 65 152 598 98 1370 22 109 1000 250

Shared Lane Traffic (%)

Lane Group Flow (vph) 457 152 174 65 152 598 98 1392 0 109 1000 250

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 24 24 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 1 2 1 2 1

Detector Template Left Thru Right Left Thru Right Left Thru Left Thru Right

Leading Detector (ft) 20 100 20 20 100 20 20 100 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Prot NA pm+ov pm+pt NA Perm Prot NA Prot NA pm+ov

Protected Phases 7 4 5 3 8 5 2 1 6 7

Permitted Phases 4 8 8 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 7 4 5 3 8 8 5 2 1 6 7

Switch Phase

Minimum Initial (s) 10.0 20.0 10.0 10.0 20.0 20.0 10.0 35.0 10.0 20.0 10.0

Minimum Split (s) 39.5 28.0 18.0 18.0 28.0 28.0 18.0 43.0 18.0 39.5 39.5

Total Split (s) 40.0 61.0 18.0 19.0 40.0 40.0 18.0 50.0 20.0 52.0 40.0

Total Split (%) 26.7% 40.7% 12.0% 12.7% 26.7% 26.7% 12.0% 33.3% 13.3% 34.7% 26.7%

Maximum Green (s) 35.0 56.0 13.0 14.0 35.0 35.0 13.0 45.0 15.0 47.0 35.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None None Min None Min None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 21.8 37.4 60.8 32.6 22.4 22.4 22.2 42.2 12.6 32.6 54.4

Actuated g/C Ratio 0.18 0.31 0.51 0.27 0.19 0.19 0.19 0.35 0.11 0.27 0.46

v/c Ratio 0.73 0.26 0.19 0.17 0.44 0.71 0.30 0.77 0.58 0.72 0.29

Control Delay 54.1 34.0 2.2 24.8 49.2 21.2 49.0 38.8 66.6 42.8 1.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 54.1 34.0 2.2 24.8 49.2 21.2 49.0 38.8 66.6 42.8 1.9

LOS D C A C D C D D E D A

Approach Delay 38.7 26.7 39.4 37.2

Approach LOS D C D D

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 119.2

Natural Cycle: 130

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.77

Intersection Signal Delay: 36.3 Intersection LOS: D

Intersection Capacity Utilization 82.8% ICU Level of Service E

Analysis Period (min) 15

Splits and Phases:     4: SR 256 & Tussing Rd/SR 204
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 0 400 2070 150 90 710

Future Volume (vph) 0 400 2070 150 90 710

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 0.88 0.91 1.00 1.00 0.95

Frt 0.850 0.850

Flt Protected 0.950

Satd. Flow (prot) 0 2787 5085 1583 1770 3539

Flt Permitted 0.050

Satd. Flow (perm) 0 2787 5085 1583 93 3539

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 330 123

Link Speed (mph) 30 30 30

Link Distance (ft) 453 974 917

Travel Time (s) 10.3 22.1 20.8

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 435 2250 163 98 772

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 435 2250 163 98 772

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Right Left Left

Median Width(ft) 0 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 9 15

Number of Detectors 1 2 1 1 2

Detector Template Right Thru Right Left Thru

Leading Detector (ft) 20 100 20 20 100

Trailing Detector (ft) 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot NA Perm pm+pt NA

Protected Phases 3 2 1 6

Permitted Phases 2 6

Detector Phase 3 2 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
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Lane Group WBL WBR NBT NBR SBL SBT

Minimum Split (s) 9.5 22.5 22.5 9.5 22.5

Total Split (s) 37.0 91.0 91.0 22.0 113.0

Total Split (%) 24.7% 60.7% 60.7% 14.7% 75.3%

Maximum Green (s) 32.5 86.5 86.5 17.5 108.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Recall Mode None Min Min None None

Walk Time (s) 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 10.6 75.9 75.9 88.8 88.8

Actuated g/C Ratio 0.10 0.70 0.70 0.82 0.82

v/c Ratio 0.76 0.63 0.14 0.48 0.27

Control Delay 23.0 10.3 2.3 22.9 2.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 23.0 10.3 2.3 22.9 2.7

LOS C B A C A

Approach Delay 23.0 9.8 5.0

Approach LOS C A A

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 108.7

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.76

Intersection Signal Delay: 10.2 Intersection LOS: B

Intersection Capacity Utilization 61.5% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     34: SR 256 & I-70 EB Exit
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 170 0 120 1310 1100 0 0 640 730

Future Volume (vph) 0 0 0 170 0 120 1310 1100 0 0 640 730

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 350 0 0 0 0

Storage Lanes 0 0 1 1 2 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 0 0 1770 0 1583 3433 3539 0 0 3539 1583

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 0 0 1770 0 1583 3433 3539 0 0 3539 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 80 513

Link Speed (mph) 30 30 30 30

Link Distance (ft) 341 912 917 928

Travel Time (s) 7.8 20.7 20.8 21.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 185 0 130 1424 1196 0 0 696 793

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 185 0 130 1424 1196 0 0 696 793

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 2 2 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 20 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 20 6 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Perm Perm Prot NA NA Perm

Protected Phases 5 2 6

Permitted Phases 3 3 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 3 3 5 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.5 9.5 9.5 22.5 22.5 22.5

Total Split (s) 54.0 54.0 61.0 96.0 35.0 35.0

Total Split (%) 36.0% 36.0% 40.7% 64.0% 23.3% 23.3%

Maximum Green (s) 49.5 49.5 56.5 91.5 30.5 30.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Min None None

Walk Time (s) 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 17.5 17.5 56.6 91.6 30.5 30.5

Actuated g/C Ratio 0.15 0.15 0.48 0.78 0.26 0.26

v/c Ratio 0.71 0.43 0.87 0.44 0.76 1.01

Control Delay 62.7 23.6 34.9 5.4 47.4 49.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 62.7 23.6 34.9 5.4 47.4 49.6

LOS E C C A D D

Approach Delay 46.5 21.5 48.5

Approach LOS D C D

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 118.1

Natural Cycle: 130

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.01

Intersection Signal Delay: 32.4 Intersection LOS: C

Intersection Capacity Utilization 90.1% ICU Level of Service E

Analysis Period (min) 15

Splits and Phases:     35: SR 256 & I-70 WB Exit
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 20 40 150 460 50 60 220 590 560 60 670 30

Future Volume (vph) 20 40 150 460 50 60 220 590 560 60 670 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 400 0 0 0 0 0

Storage Lanes 1 2 1 0 2 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 0.88 0.97 1.00 1.00 0.97 0.95 1.00 1.00 0.91 0.91

Frt 0.850 0.918 0.850 0.993

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1863 2787 3433 1710 0 3433 3539 1583 1770 5050 0

Flt Permitted 0.681 0.950 0.950 0.408

Satd. Flow (perm) 1269 1863 2787 3433 1710 0 3433 3539 1583 760 5050 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 163 51 609 5

Link Speed (mph) 30 30 30 30

Link Distance (ft) 423 2962 928 728

Travel Time (s) 9.6 67.3 21.1 16.5

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 43 163 500 54 65 239 641 609 65 728 33

Shared Lane Traffic (%)

Lane Group Flow (vph) 22 43 163 500 119 0 239 641 609 65 761 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 24 24 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 2 1 1 2

Detector Template Left Thru Right Left Thru Left Thru Right Left Thru

Leading Detector (ft) 20 100 20 20 100 20 100 20 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 6 20 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm Prot NA Prot NA Perm Perm NA

Protected Phases 4 3 8 5 2 6

Permitted Phases 4 4 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 4 4 4 3 8 5 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 9.5 22.5 9.5 22.5 22.5 22.5 22.5

Total Split (s) 50.0 50.0 50.0 20.0 70.0 25.0 80.0 80.0 55.0 55.0

Total Split (%) 33.3% 33.3% 33.3% 13.3% 46.7% 16.7% 53.3% 53.3% 36.7% 36.7%

Maximum Green (s) 45.5 45.5 45.5 15.5 65.5 20.5 75.5 75.5 50.5 50.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lag Lag Lag Lead Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None Min Min Min Min

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 7.4 7.4 7.4 15.7 27.6 10.8 34.2 34.2 18.9 18.9

Actuated g/C Ratio 0.10 0.10 0.10 0.22 0.39 0.15 0.48 0.48 0.27 0.27

v/c Ratio 0.17 0.22 0.37 0.66 0.17 0.46 0.38 0.56 0.32 0.56

Control Delay 34.5 34.2 8.8 31.9 10.8 31.5 12.2 3.2 26.4 24.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 34.5 34.2 8.8 31.9 10.8 31.5 12.2 3.2 26.4 24.2

LOS C C A C B C B A C C

Approach Delay 16.1 27.8 11.6 24.4

Approach LOS B C B C

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 70.9

Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 18.4 Intersection LOS: B

Intersection Capacity Utilization 54.3% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     38: SR 256 & Taylor Rd Ext
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Lanes, Volumes, Timings

4: SR 256 & Tussing Rd/SR 204 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB Lane Closure.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 500 220 270 100 300 540 200 1300 40 250 1890 470

Future Volume (vph) 500 220 270 100 300 540 200 1300 40 250 1890 470

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 390 370 485 310 450 0 0 0

Storage Lanes 2 1 1 1 1 0 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.88 1.00 0.91 0.91 1.00 0.91 1.00

Frt 0.850 0.850 0.996 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 3433 1863 1583 1770 1863 2787 1770 5065 0 1770 5085 1583

Flt Permitted 0.950 0.610 0.106 0.106

Satd. Flow (perm) 3433 1863 1583 1136 1863 2787 197 5065 0 197 5085 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 109 540 3 107

Link Speed (mph) 30 30 30 30

Link Distance (ft) 723 833 2552 974

Travel Time (s) 16.4 18.9 58.0 22.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 543 239 293 109 326 587 217 1413 43 272 2054 511

Shared Lane Traffic (%)

Lane Group Flow (vph) 543 239 293 109 326 587 217 1456 0 272 2054 511

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 24 24 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 1 2 1 2 1

Detector Template Left Thru Right Left Thru Right Left Thru Left Thru Right

Leading Detector (ft) 20 100 20 20 100 20 20 100 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Prot NA pm+ov pm+pt NA Perm pm+pt NA pm+pt NA pm+ov

Protected Phases 7 4 5 3 8 5 2 1 6 7

Permitted Phases 4 8 8 2 6 6



Lanes, Volumes, Timings

4: SR 256 & Tussing Rd/SR 204 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB Lane Closure.syn Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 7 4 5 3 8 8 5 2 1 6 7

Switch Phase

Minimum Initial (s) 10.0 20.0 10.0 10.0 20.0 20.0 10.0 35.0 10.0 20.0 10.0

Minimum Split (s) 39.5 28.0 18.0 18.0 28.0 28.0 18.0 43.0 18.0 39.5 39.5

Total Split (s) 38.0 52.0 23.0 19.0 33.0 33.0 23.0 55.0 34.0 66.0 38.0

Total Split (%) 23.8% 32.5% 14.4% 11.9% 20.6% 20.6% 14.4% 34.4% 21.3% 41.3% 23.8%

Maximum Green (s) 33.0 47.0 18.0 14.0 28.0 28.0 18.0 50.0 29.0 61.0 33.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None None Max None Max None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 29.6 45.9 62.5 39.8 28.1 28.1 54.5 54.5 61.1 61.1 90.8

Actuated g/C Ratio 0.19 0.30 0.40 0.26 0.18 0.18 0.35 0.35 0.39 0.39 0.58

v/c Ratio 0.83 0.43 0.42 0.32 0.97 0.62 0.92 0.82 0.87 1.03 0.53

Control Delay 72.3 47.6 14.7 34.4 104.6 10.0 102.9 51.5 70.6 73.3 9.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 72.3 47.6 14.7 34.4 104.6 10.0 102.9 51.5 70.6 73.3 9.8

LOS E D B C F A F D E E A

Approach Delay 51.1 42.8 58.1 61.6

Approach LOS D D E E

Intersection Summary

Area Type: Other

Cycle Length: 160

Actuated Cycle Length: 155.4

Natural Cycle: 150

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.03

Intersection Signal Delay: 56.1 Intersection LOS: E

Intersection Capacity Utilization 95.2% ICU Level of Service F

Analysis Period (min) 15

Splits and Phases:     4: SR 256 & Tussing Rd/SR 204



Lanes, Volumes, Timings

34: SR 256 & I-70 EB Exit 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB Lane Closure.syn Page 9

Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 0 670 2060 210 180 1450

Future Volume (vph) 0 670 2060 210 180 1450

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 0.88 0.91 1.00 1.00 0.91

Frt 0.850 0.850

Flt Protected 0.950

Satd. Flow (prot) 0 2787 5085 1583 1770 5085

Flt Permitted 0.049

Satd. Flow (perm) 0 2787 5085 1583 91 5085

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 515 161

Link Speed (mph) 30 30 30

Link Distance (ft) 453 974 917

Travel Time (s) 10.3 22.1 20.8

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 728 2239 228 196 1576

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 728 2239 228 196 1576

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Right Left Left

Median Width(ft) 0 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 9 15

Number of Detectors 1 2 1 1 2

Detector Template Right Thru Right Left Thru

Leading Detector (ft) 20 100 20 20 100

Trailing Detector (ft) 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot NA Perm pm+pt NA

Protected Phases 3 2 1 6

Permitted Phases 2 6

Detector Phase 3 2 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0



Lanes, Volumes, Timings

34: SR 256 & I-70 EB Exit 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB Lane Closure.syn Page 10

Lane Group WBL WBR NBT NBR SBL SBT

Minimum Split (s) 9.5 22.5 22.5 9.5 22.5

Total Split (s) 30.0 86.0 86.0 34.0 120.0

Total Split (%) 20.0% 57.3% 57.3% 22.7% 80.0%

Maximum Green (s) 25.5 81.5 81.5 29.5 115.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Recall Mode None Min Min None None

Walk Time (s) 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 16.7 76.9 76.9 96.4 96.4

Actuated g/C Ratio 0.14 0.63 0.63 0.79 0.79

v/c Ratio 0.88 0.70 0.22 0.71 0.39

Control Delay 28.8 18.3 4.6 46.1 4.7

Queue Delay 0.0 0.1 0.0 0.0 0.0

Total Delay 28.8 18.4 4.6 46.1 4.7

LOS C B A D A

Approach Delay 28.8 17.1 9.3

Approach LOS C B A

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 122.5

Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.88

Intersection Signal Delay: 16.0 Intersection LOS: B

Intersection Capacity Utilization 70.7% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     34: SR 256 & I-70 EB Exit



Lanes, Volumes, Timings

35: SR 256 & I-70 WB Exit 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB Lane Closure.syn Page 11

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 190 0 150 1030 1750 0 0 1450 620

Future Volume (vph) 0 0 0 190 0 150 1030 1750 0 0 1450 620

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 350 0 0 0 0

Storage Lanes 0 0 1 1 2 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.86 0.86

Frt 0.850 0.985 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 0 0 1770 0 1583 3433 3539 0 0 4734 1362

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 0 0 1770 0 1583 3433 3539 0 0 4734 1362

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 44 12 381

Link Speed (mph) 30 30 30 30

Link Distance (ft) 341 912 917 928

Travel Time (s) 7.8 20.7 20.8 21.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 207 0 163 1120 1902 0 0 1576 674

Shared Lane Traffic (%) 25%

Lane Group Flow (vph) 0 0 0 207 0 163 1120 1902 0 0 1745 505

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 2 2 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 20 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 20 6 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Perm Perm Prot NA NA Perm

Protected Phases 5 2 6

Permitted Phases 8 8 6



Lanes, Volumes, Timings

35: SR 256 & I-70 WB Exit 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB Lane Closure.syn Page 12

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 8 8 5 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 9.5 22.5 22.5 22.5

Total Split (s) 47.0 47.0 52.0 103.0 51.0 51.0

Total Split (%) 31.3% 31.3% 34.7% 68.7% 34.0% 34.0%

Maximum Green (s) 42.5 42.5 47.5 98.5 46.5 46.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Min None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 20.0 20.0 47.6 98.7 46.6 46.6

Actuated g/C Ratio 0.16 0.16 0.37 0.77 0.36 0.36

v/c Ratio 0.75 0.57 0.88 0.70 1.01 0.68

Control Delay 68.1 43.9 46.8 9.5 63.5 14.0

Queue Delay 0.0 0.0 0.0 0.5 0.0 0.0

Total Delay 68.1 43.9 46.8 10.0 63.5 14.0

LOS E D D B E B

Approach Delay 57.5 23.6 52.4

Approach LOS E C D

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 127.7

Natural Cycle: 100

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.01

Intersection Signal Delay: 37.3 Intersection LOS: D

Intersection Capacity Utilization 83.4% ICU Level of Service E

Analysis Period (min) 15

Splits and Phases:     35: SR 256 & I-70 WB Exit



Lanes, Volumes, Timings

38: SR 256 & Taylor Rd Ext 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB Lane Closure.syn Page 14

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 40 50 360 650 130 90 270 900 870 90 1130 30

Future Volume (vph) 40 50 360 650 130 90 270 900 870 90 1130 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 400 0 0 0 0 0

Storage Lanes 1 2 1 0 2 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 0.88 0.97 1.00 1.00 0.97 0.95 1.00 1.00 0.91 0.91

Frt 0.850 0.938 0.850 0.996

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1863 2787 3433 1747 0 3433 3539 1583 1770 5065 0

Flt Permitted 0.610 0.950 0.950 0.170

Satd. Flow (perm) 1136 1863 2787 3433 1747 0 3433 3539 1583 317 5065 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 256 33 857 4

Link Speed (mph) 30 30 30 30

Link Distance (ft) 423 2962 928 728

Travel Time (s) 9.6 67.3 21.1 16.5

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 43 54 391 707 141 98 293 978 946 98 1228 33

Shared Lane Traffic (%)

Lane Group Flow (vph) 43 54 391 707 239 0 293 978 946 98 1261 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 24 24 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 2 1 1 2

Detector Template Left Thru Right Left Thru Left Thru Right Left Thru

Leading Detector (ft) 20 100 20 20 100 20 100 20 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 6 20 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type pm+pt NA Perm Prot NA Prot NA Perm pm+pt NA

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 4 2 6



Lanes, Volumes, Timings

38: SR 256 & Taylor Rd Ext 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM - SR 256 WB Lane Closure.syn Page 15

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 7 4 4 3 8 5 2 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 9.5 22.5 22.5 9.5 22.5

Total Split (s) 17.0 23.0 23.0 32.0 38.0 17.0 45.0 45.0 10.0 38.0

Total Split (%) 15.5% 20.9% 20.9% 29.1% 34.5% 15.5% 40.9% 40.9% 9.1% 34.5%

Maximum Green (s) 12.5 18.5 18.5 27.5 33.5 12.5 40.5 40.5 5.5 33.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None Min Min Min Min

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 18.1 11.1 11.1 24.1 33.0 11.9 38.6 38.6 37.9 32.3

Actuated g/C Ratio 0.19 0.11 0.11 0.25 0.34 0.12 0.40 0.40 0.39 0.33

v/c Ratio 0.17 0.26 0.72 0.83 0.39 0.70 0.70 0.83 0.48 0.75

Control Delay 21.6 43.7 23.1 45.5 24.8 52.9 29.0 11.0 24.6 33.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 21.6 43.7 23.1 45.5 24.8 52.9 29.0 11.0 24.6 33.5

LOS C D C D C D C B C C

Approach Delay 25.2 40.3 24.5 32.9

Approach LOS C D C C

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 97.7

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.83

Intersection Signal Delay: 29.8 Intersection LOS: C

Intersection Capacity Utilization 74.3% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     38: SR 256 & Taylor Rd Ext
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Lanes, Volumes, Timings

4: SR 256 & Tussing Rd/SR 204 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM SR 256 EB Lane Closure.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 500 220 270 100 300 540 200 1300 40 250 1890 470

Future Volume (vph) 500 220 270 100 300 540 200 1300 40 250 1890 470

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 390 370 485 310 450 0 0 0

Storage Lanes 2 1 1 1 1 0 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.88 1.00 0.91 0.91 1.00 0.91 1.00

Frt 0.850 0.850 0.996 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 3433 1863 1583 1770 1863 2787 1770 5065 0 1770 5085 1583

Flt Permitted 0.950 0.610 0.106 0.106

Satd. Flow (perm) 3433 1863 1583 1136 1863 2787 197 5065 0 197 5085 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 109 540 3 107

Link Speed (mph) 30 30 30 30

Link Distance (ft) 723 833 2552 974

Travel Time (s) 16.4 18.9 58.0 22.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 543 239 293 109 326 587 217 1413 43 272 2054 511

Shared Lane Traffic (%)

Lane Group Flow (vph) 543 239 293 109 326 587 217 1456 0 272 2054 511

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 24 24 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 1 2 1 2 1

Detector Template Left Thru Right Left Thru Right Left Thru Left Thru Right

Leading Detector (ft) 20 100 20 20 100 20 20 100 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Prot NA pm+ov pm+pt NA Perm pm+pt NA pm+pt NA pm+ov

Protected Phases 7 4 5 3 8 5 2 1 6 7

Permitted Phases 4 8 8 2 6 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 7 4 5 3 8 8 5 2 1 6 7

Switch Phase

Minimum Initial (s) 10.0 20.0 10.0 10.0 20.0 20.0 10.0 35.0 10.0 20.0 10.0

Minimum Split (s) 39.5 28.0 18.0 18.0 28.0 28.0 18.0 43.0 18.0 39.5 39.5

Total Split (s) 38.0 52.0 23.0 19.0 33.0 33.0 23.0 55.0 34.0 66.0 38.0

Total Split (%) 23.8% 32.5% 14.4% 11.9% 20.6% 20.6% 14.4% 34.4% 21.3% 41.3% 23.8%

Maximum Green (s) 33.0 47.0 18.0 14.0 28.0 28.0 18.0 50.0 29.0 61.0 33.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None None Max None Max None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 29.6 45.9 62.5 39.8 28.1 28.1 54.5 54.5 61.1 61.1 90.8

Actuated g/C Ratio 0.19 0.30 0.40 0.26 0.18 0.18 0.35 0.35 0.39 0.39 0.58

v/c Ratio 0.83 0.43 0.42 0.32 0.97 0.62 0.92 0.82 0.87 1.03 0.53

Control Delay 72.3 47.6 14.7 34.4 104.6 10.0 102.9 51.5 70.6 73.3 9.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 72.3 47.6 14.7 34.4 104.6 10.0 102.9 51.5 70.6 73.3 9.8

LOS E D B C F A F D E E A

Approach Delay 51.1 42.8 58.1 61.6

Approach LOS D D E E

Intersection Summary

Area Type: Other

Cycle Length: 160

Actuated Cycle Length: 155.4

Natural Cycle: 150

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.03

Intersection Signal Delay: 56.1 Intersection LOS: E

Intersection Capacity Utilization 95.2% ICU Level of Service F

Analysis Period (min) 15

Splits and Phases:     4: SR 256 & Tussing Rd/SR 204
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 0 670 2060 210 180 1450

Future Volume (vph) 0 670 2060 210 180 1450

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 0.88 0.86 0.86 1.00 0.95

Frt 0.850 0.986

Flt Protected 0.950

Satd. Flow (prot) 0 2787 6318 0 1770 3539

Flt Permitted 0.053

Satd. Flow (perm) 0 2787 6318 0 99 3539

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 497 22

Link Speed (mph) 30 30 30

Link Distance (ft) 453 974 917

Travel Time (s) 10.3 22.1 20.8

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 728 2239 228 196 1576

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 728 2467 0 196 1576

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Right Left Left

Median Width(ft) 0 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 9 15

Number of Detectors 1 2 1 2

Detector Template Right Thru Left Thru

Leading Detector (ft) 20 100 20 100

Trailing Detector (ft) 0 0 0 0

Detector 1 Position(ft) 0 0 0 0

Detector 1 Size(ft) 20 6 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot NA pm+pt NA

Protected Phases 3 2 1 6

Permitted Phases 6

Detector Phase 3 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0
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Lane Group WBL WBR NBT NBR SBL SBT

Minimum Split (s) 9.5 22.5 9.5 22.5

Total Split (s) 42.0 78.0 30.0 108.0

Total Split (%) 28.0% 52.0% 20.0% 72.0%

Maximum Green (s) 37.5 73.5 25.5 103.5

Yellow Time (s) 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Recall Mode None Min None None

Walk Time (s) 7.0 7.0

Flash Dont Walk (s) 11.0 11.0

Pedestrian Calls (#/hr) 0 0

Act Effct Green (s) 17.9 71.3 90.0 90.0

Actuated g/C Ratio 0.15 0.61 0.77 0.77

v/c Ratio 0.86 0.64 0.71 0.58

Control Delay 26.4 17.4 42.8 7.5

Queue Delay 0.0 0.0 0.0 0.1

Total Delay 26.4 17.4 42.8 7.6

LOS C B D A

Approach Delay 26.4 17.4 11.5

Approach LOS C B B

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 117.2

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 16.6 Intersection LOS: B

Intersection Capacity Utilization 64.3% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     34: SR 256 & I-70 EB Exit
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 190 0 150 1030 1750 0 0 1450 620

Future Volume (vph) 0 0 0 190 0 150 1030 1750 0 0 1450 620

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 350 0 0 0 0

Storage Lanes 0 0 1 1 2 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.91 1.00 1.00 0.95 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 0 0 1770 0 1583 3433 5085 0 0 3539 1583

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 0 0 1770 0 1583 3433 5085 0 0 3539 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 44 356

Link Speed (mph) 30 30 30 30

Link Distance (ft) 341 912 917 928

Travel Time (s) 7.8 20.7 20.8 21.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 207 0 163 1120 1902 0 0 1576 674

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 207 0 163 1120 1902 0 0 1576 674

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 2 2 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 20 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 20 6 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Perm Perm Prot NA NA Perm

Protected Phases 5 2 6

Permitted Phases 8 8 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 8 8 5 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 9.5 22.5 22.5 22.5

Total Split (s) 35.0 35.0 51.0 115.0 64.0 64.0

Total Split (%) 23.3% 23.3% 34.0% 76.7% 42.7% 42.7%

Maximum Green (s) 30.5 30.5 46.5 110.5 59.5 59.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Min None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 21.6 21.6 46.6 110.6 59.6 59.6

Actuated g/C Ratio 0.15 0.15 0.33 0.78 0.42 0.42

v/c Ratio 0.76 0.58 0.99 0.48 1.06 0.77

Control Delay 75.7 48.5 71.7 6.2 79.3 23.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 75.7 48.5 71.7 6.2 79.3 23.2

LOS E D E A E C

Approach Delay 63.7 30.5 62.5

Approach LOS E C E

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 141.3

Natural Cycle: 140

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.06

Intersection Signal Delay: 45.4 Intersection LOS: D

Intersection Capacity Utilization 90.8% ICU Level of Service E

Analysis Period (min) 15

Splits and Phases:     35: SR 256 & I-70 WB Exit
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 40 50 360 650 130 90 270 900 870 90 1130 30

Future Volume (vph) 40 50 360 650 130 90 270 900 870 90 1130 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 400 0 0 0 0 0

Storage Lanes 1 2 1 0 2 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 0.88 0.97 1.00 1.00 0.97 0.91 1.00 1.00 0.91 0.91

Frt 0.850 0.938 0.850 0.996

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1863 2787 3433 1747 0 3433 5085 1583 1770 5065 0

Flt Permitted 0.610 0.950 0.950 0.242

Satd. Flow (perm) 1136 1863 2787 3433 1747 0 3433 5085 1583 451 5065 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 256 33 866 4

Link Speed (mph) 30 30 30 30

Link Distance (ft) 423 2962 928 728

Travel Time (s) 9.6 67.3 21.1 16.5

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 43 54 391 707 141 98 293 978 946 98 1228 33

Shared Lane Traffic (%)

Lane Group Flow (vph) 43 54 391 707 239 0 293 978 946 98 1261 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 24 24 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 2 1 1 2

Detector Template Left Thru Right Left Thru Left Thru Right Left Thru

Leading Detector (ft) 20 100 20 20 100 20 100 20 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 6 20 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type pm+pt NA Perm Prot NA Prot NA Perm pm+pt NA

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 4 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 7 4 4 3 8 5 2 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 9.5 22.5 22.5 9.5 22.5

Total Split (s) 17.0 23.0 23.0 32.0 38.0 17.0 45.0 45.0 10.0 38.0

Total Split (%) 15.5% 20.9% 20.9% 29.1% 34.5% 15.5% 40.9% 40.9% 9.1% 34.5%

Maximum Green (s) 12.5 18.5 18.5 27.5 33.5 12.5 40.5 40.5 5.5 33.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None Min Min Min Min

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 18.1 11.1 11.1 24.1 33.0 11.9 37.6 37.6 36.9 31.3

Actuated g/C Ratio 0.19 0.11 0.11 0.25 0.34 0.12 0.39 0.39 0.38 0.32

v/c Ratio 0.17 0.25 0.72 0.83 0.39 0.69 0.49 0.83 0.40 0.77

Control Delay 21.5 43.5 22.9 44.6 24.6 52.1 24.2 10.7 21.2 34.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 21.5 43.5 22.9 44.6 24.6 52.1 24.2 10.7 21.2 34.1

LOS C D C D C D C B C C

Approach Delay 25.0 39.6 22.1 33.2

Approach LOS C D C C

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 96.7

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.83

Intersection Signal Delay: 28.7 Intersection LOS: C

Intersection Capacity Utilization 74.3% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     38: SR 256 & Taylor Rd Ext
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 500 220 270 100 300 540 200 1300 40 250 1890 470

Future Volume (vph) 500 220 270 100 300 540 200 1300 40 250 1890 470

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 390 370 485 310 450 0 0 0

Storage Lanes 2 1 1 1 1 0 1 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.88 1.00 0.91 0.91 1.00 0.91 1.00

Frt 0.850 0.850 0.996 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 3433 1863 1583 1770 1863 2787 1770 5065 0 1770 5085 1583

Flt Permitted 0.950 0.610 0.106 0.106

Satd. Flow (perm) 3433 1863 1583 1136 1863 2787 197 5065 0 197 5085 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 109 540 3 107

Link Speed (mph) 30 30 30 30

Link Distance (ft) 723 833 2552 974

Travel Time (s) 16.4 18.9 58.0 22.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 543 239 293 109 326 587 217 1413 43 272 2054 511

Shared Lane Traffic (%)

Lane Group Flow (vph) 543 239 293 109 326 587 217 1456 0 272 2054 511

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 24 24 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 1 2 1 2 1

Detector Template Left Thru Right Left Thru Right Left Thru Left Thru Right

Leading Detector (ft) 20 100 20 20 100 20 20 100 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Prot NA pm+ov pm+pt NA Perm pm+pt NA pm+pt NA pm+ov

Protected Phases 7 4 5 3 8 5 2 1 6 7

Permitted Phases 4 8 8 2 6 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 7 4 5 3 8 8 5 2 1 6 7

Switch Phase

Minimum Initial (s) 10.0 20.0 10.0 10.0 20.0 20.0 10.0 35.0 10.0 20.0 10.0

Minimum Split (s) 39.5 28.0 18.0 18.0 28.0 28.0 18.0 43.0 18.0 39.5 39.5

Total Split (s) 38.0 52.0 23.0 19.0 33.0 33.0 23.0 55.0 34.0 66.0 38.0

Total Split (%) 23.8% 32.5% 14.4% 11.9% 20.6% 20.6% 14.4% 34.4% 21.3% 41.3% 23.8%

Maximum Green (s) 33.0 47.0 18.0 14.0 28.0 28.0 18.0 50.0 29.0 61.0 33.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lag Lead Lag Lag Lag Lag Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None None Max None Max None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 29.6 45.9 62.5 39.8 28.1 28.1 54.5 54.5 61.1 61.1 90.8

Actuated g/C Ratio 0.19 0.30 0.40 0.26 0.18 0.18 0.35 0.35 0.39 0.39 0.58

v/c Ratio 0.83 0.43 0.42 0.32 0.97 0.62 0.92 0.82 0.87 1.03 0.53

Control Delay 72.3 47.6 14.7 34.4 104.6 10.0 102.9 51.5 70.6 73.3 9.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 72.3 47.6 14.7 34.4 104.6 10.0 102.9 51.5 70.6 73.3 9.8

LOS E D B C F A F D E E A

Approach Delay 51.1 42.8 58.1 61.6

Approach LOS D D E E

Intersection Summary

Area Type: Other

Cycle Length: 160

Actuated Cycle Length: 155.4

Natural Cycle: 150

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.03

Intersection Signal Delay: 56.1 Intersection LOS: E

Intersection Capacity Utilization 95.2% ICU Level of Service F

Analysis Period (min) 15

Splits and Phases:     4: SR 256 & Tussing Rd/SR 204
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 0 670 2060 210 180 1450

Future Volume (vph) 0 670 2060 210 180 1450

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 0.88 0.91 1.00 1.00 0.95

Frt 0.850 0.850

Flt Protected 0.950

Satd. Flow (prot) 0 2787 5085 1583 1770 3539

Flt Permitted 0.053

Satd. Flow (perm) 0 2787 5085 1583 99 3539

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 497 144

Link Speed (mph) 30 30 30

Link Distance (ft) 453 974 917

Travel Time (s) 10.3 22.1 20.8

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 728 2239 228 196 1576

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 728 2239 228 196 1576

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Right Left Left

Median Width(ft) 0 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 9 15

Number of Detectors 1 2 1 1 2

Detector Template Right Thru Right Left Thru

Leading Detector (ft) 20 100 20 20 100

Trailing Detector (ft) 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Prot NA Perm pm+pt NA

Protected Phases 3 2 1 6

Permitted Phases 2 6

Detector Phase 3 2 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
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Lane Group WBL WBR NBT NBR SBL SBT

Minimum Split (s) 9.5 22.5 22.5 9.5 22.5

Total Split (s) 42.0 78.0 78.0 30.0 108.0

Total Split (%) 28.0% 52.0% 52.0% 20.0% 72.0%

Maximum Green (s) 37.5 73.5 73.5 25.5 103.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Recall Mode None Min Min None None

Walk Time (s) 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 17.9 71.3 71.3 90.1 90.1

Actuated g/C Ratio 0.15 0.61 0.61 0.77 0.77

v/c Ratio 0.86 0.72 0.22 0.71 0.58

Control Delay 26.4 20.0 5.9 42.9 7.5

Queue Delay 0.0 0.0 0.0 0.0 0.1

Total Delay 26.4 20.0 5.9 42.9 7.6

LOS C B A D A

Approach Delay 26.4 18.7 11.5

Approach LOS C B B

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 117.2

Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 17.3 Intersection LOS: B

Intersection Capacity Utilization 70.7% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     34: SR 256 & I-70 EB Exit
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 190 0 150 1030 1750 0 0 1450 620

Future Volume (vph) 0 0 0 190 0 150 1030 1750 0 0 1450 620

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 350 0 0 0 0

Storage Lanes 0 0 1 1 2 0 0 1

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 0 0 1770 0 1583 3433 3539 0 0 3539 1583

Flt Permitted 0.950 0.950

Satd. Flow (perm) 0 0 0 1770 0 1583 3433 3539 0 0 3539 1583

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 44 356

Link Speed (mph) 30 30 30 30

Link Distance (ft) 341 912 917 928

Travel Time (s) 7.8 20.7 20.8 21.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 207 0 163 1120 1902 0 0 1576 674

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 0 0 207 0 163 1120 1902 0 0 1576 674

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 12 12 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 2 2 1

Detector Template Left Right Left Thru Thru Right

Leading Detector (ft) 20 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 20 20 20 6 6 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type Perm Perm Prot NA NA Perm

Protected Phases 5 2 6

Permitted Phases 8 8 6



Lanes, Volumes, Timings

35: SR 256 & I-70 WB Exit 06/13/2023

2028 PM Peak - Opening Day Synchro 11 Report

2028 AM and PM SR 256 EB-WB Lane Closure.syn Page 12

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 8 8 5 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 9.5 22.5 22.5 22.5

Total Split (s) 35.0 35.0 51.0 115.0 64.0 64.0

Total Split (%) 23.3% 23.3% 34.0% 76.7% 42.7% 42.7%

Maximum Green (s) 30.5 30.5 46.5 110.5 59.5 59.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None Min None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 21.6 21.6 46.6 110.6 59.6 59.6

Actuated g/C Ratio 0.15 0.15 0.33 0.78 0.42 0.42

v/c Ratio 0.76 0.58 0.99 0.69 1.06 0.77

Control Delay 75.7 48.5 71.7 9.5 79.3 23.2

Queue Delay 0.0 0.0 0.0 0.7 0.0 0.0

Total Delay 75.7 48.5 71.7 10.2 79.3 23.2

LOS E D E B E C

Approach Delay 63.7 33.0 62.5

Approach LOS E C E

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 141.3

Natural Cycle: 140

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.06

Intersection Signal Delay: 46.8 Intersection LOS: D

Intersection Capacity Utilization 90.8% ICU Level of Service E

Analysis Period (min) 15

Splits and Phases:     35: SR 256 & I-70 WB Exit
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 40 50 360 650 130 90 270 900 870 90 1130 30

Future Volume (vph) 40 50 360 650 130 90 270 900 870 90 1130 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 400 0 0 0 0 0

Storage Lanes 1 2 1 0 2 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 1.00 1.00 0.88 0.97 1.00 1.00 0.97 0.95 1.00 1.00 0.91 0.91

Frt 0.850 0.938 0.850 0.996

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1770 1863 2787 3433 1747 0 3433 3539 1583 1770 5065 0

Flt Permitted 0.610 0.950 0.950 0.170

Satd. Flow (perm) 1136 1863 2787 3433 1747 0 3433 3539 1583 317 5065 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 256 33 857 4

Link Speed (mph) 30 30 30 30

Link Distance (ft) 423 2962 928 728

Travel Time (s) 9.6 67.3 21.1 16.5

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 43 54 391 707 141 98 293 978 946 98 1228 33

Shared Lane Traffic (%)

Lane Group Flow (vph) 43 54 391 707 239 0 293 978 946 98 1261 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 24 24 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 2 1 1 2

Detector Template Left Thru Right Left Thru Left Thru Right Left Thru

Leading Detector (ft) 20 100 20 20 100 20 100 20 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 6 20 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type pm+pt NA Perm Prot NA Prot NA Perm pm+pt NA

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 4 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Detector Phase 7 4 4 3 8 5 2 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 9.5 22.5 22.5 9.5 22.5

Total Split (s) 17.0 23.0 23.0 32.0 38.0 17.0 45.0 45.0 10.0 38.0

Total Split (%) 15.5% 20.9% 20.9% 29.1% 34.5% 15.5% 40.9% 40.9% 9.1% 34.5%

Maximum Green (s) 12.5 18.5 18.5 27.5 33.5 12.5 40.5 40.5 5.5 33.5

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None None None None Min Min Min Min

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 18.1 11.1 11.1 24.1 33.0 11.9 38.6 38.6 37.9 32.3

Actuated g/C Ratio 0.19 0.11 0.11 0.25 0.34 0.12 0.40 0.40 0.39 0.33

v/c Ratio 0.17 0.26 0.72 0.83 0.39 0.70 0.70 0.83 0.48 0.75

Control Delay 21.6 43.7 23.1 45.5 24.8 52.9 29.0 11.0 24.6 33.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 21.6 43.7 23.1 45.5 24.8 52.9 29.0 11.0 24.6 33.5

LOS C D C D C D C B C C

Approach Delay 25.2 40.3 24.5 32.9

Approach LOS C D C C

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 97.7

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.83

Intersection Signal Delay: 29.8 Intersection LOS: C

Intersection Capacity Utilization 74.3% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     38: SR 256 & Taylor Rd Ext
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 Drainage Report ▪ June 23, 2023 

I. Project Narrative 
A. Project Description 
This project consists of improvements on Interstate-70 and Taylor Road in Franklin, 
Licking, and Fairfield Counties.  The improvements include widening of the pavement to 
the outside, the addition of collector roads with concrete barriers in both directions 
between State Route 256 and Taylor Road, mill-and-overlay of existing pavement, 
mechanically stabilized earth (MSE) walls, bridge replacements, Taylor Road extension and 
new bridge construction, curb and gutter, new sidewalks along Taylor Road, as well as a 
new closed system storm sewer, extension or replacement of existing culverts, and two 
detention basins. Additional items including pavement markings and signing, lighting, 
grading, and other miscellaneous items are also included in the improvement design.  
 
 

B. Existing Conditions 
The existing conditions of I-70 include six lanes with paved shoulders, median and 
roadside ditches, culverts, and minimal closed storm sewer used to outlet water from the 
ditches. The existing conditions of Taylor Road include two sections: one north and one 
south of I-70. The section north of I-70 has two lanes with graded shoulders and a culvert. 
The section south of I-70 has two lanes with a concrete median that turns into a left turn 
lane. The southern portion of Taylor Road has curbs and existing inlets. Currently only 
eastbound I-70 can exit onto Taylor Road and there is no entrance ramp to I-70 from 
Taylor Road. The majority of storm runoff drains to Blacklick Creek through the tributaries 
within the project area.  
 

C. Proposed Design 
I-70 will be widened to the outside with the addition of collector roads between SR256 and 
Taylor Road. Taylor Road will be extended over I-70 with the new construction of a bridge, 
re-alignment, and re-grading of the existing road. The proposed stormwater management 
system includes closed storm sewer systems, curb inlets, concrete barrier inlets, median 
and roadside ditches, extension or replacement of existing culverts, and two detention 
basins. There are 30 runs of proposed storm sewer that outlet to numerous different 
locations that will ultimately drain to Blacklick Creek.  
 
The project will require 32.18 acres of water quality and quantity treatment. Two proposed 
detention basins will provide the required water quality and quantity treatment for the 
project. One will be in the infield of the entrance ramp from SR256 to eastbound I-70 and 
one will be in the infield of the exit ramp to Taylor Road from eastbound I-70. The 
detention basins will treat a total of 40.67 acres, 34.73 acres of that is within permanent 
ODOT right-of-way.   
  



FAI-LIC-70-0.00/0.00 
 Drainage Report ▪ June 23, 2023 

II. Drainage Map 
The drainage maps show the existing drainage system including existing culverts and 
storm sewers, as well as the preliminary layout of the proposed storm sewer system and 
proposed detention basins. The drainage areas were delineated from a combination of 
proposed work and existing terrain. Each drainage area has a label with the total acreage, 
the runoff coefficient, and drainage structure the area drains to in the proposed system. 
The drainage areas were used in all the drainage calculations including median ditch 
analysis, inlet spacing, storm sewer design, existing culvert analysis, and BMPs 
considerations.  
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DETENTION BASIN #1
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DETENTION BASIN #2

AREA = 6.29 AC

C = 0.70

EXISTING CULVERT 

RAMP E - STA. 62+13.35

AREA = 4.14 AC

C = 0.68

EXISTING CULVERT 
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AREA = 11.8 AC

C = 0.70

EXISTING CULVERT 
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C = 0.68

C = 0.75

AREA = 0.6 AC
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FAI-LIC-70-0.00/0.00 
 Drainage Report ▪ June 23, 2023 

III. Median Ditch Analysis 
In the existing median of I-70, there are ditches and catch basins to outlet the water to the 
outside ditches. Preliminary ditch analysis was performed to check that the catch basins 
were appropriately spaced to avoid flooding on the roadway which might be caused by the 
additional proposed pavement. From the analysis, the existing median catch basins are 
adequately spaced to avoid flooding but will need to be replaced to ensure enough cover 
under the proposed pavement and median ditches.   

  



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Run 1 - Ditch from sta. 13+50 to sta. 4+30

96808 04/27/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area :

Seed:

C

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : FAI-LIC-70

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

13+50 0.134.00920.00 0.13 0.0156 1.77 1.77 0.75 1.33 3.37 2 0.030 14.92 2.91 4.47 0.38 4.100.374+30 SeedC

3.93 5 0.040 15.60 2.55 5.21 0.50 4.130.49Seed

1CDSS 1.0.0.3. 96808_Ditch Anaylsis - Run 1.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Run 2 - Ditch from sta. 21+50 to sta. 13+50

96808 04/27/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area :

Seed:

C

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : FAI-LIC-70

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

21+50 0.134.00800.00 0.13 0.0060 1.54 1.54 0.75 1.16 3.23 2 0.030 16.12 2.01 3.73 0.46 4.110.1713+50 SeedC

3.75 5 0.040 17.00 1.75 4.34 0.61 4.150.23Seed

1CDSS 1.0.0.3. 96808_Ditch Anaylsis - Run 2.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Run 3 - Ditch from sta. 21+50 to sta. 34+35

96808 04/27/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area :

Seed:

C

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : FAI-LIC-70

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

21+50 0.134.001285.0 0.13 0.0090 3.52 3.52 0.75 2.64 3.19 2 0.030 16.52 3.03 8.41 0.68 4.170.3834+35 SeedC

3.69 5 0.040 17.54 2.61 9.75 0.91 4.230.51Seed

1CDSS 1.0.0.3. 96808_Ditch Anaylsis - Run 3.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Run 4 - Ditch from sta. 34+35 to sta. 42+00

96808 04/27/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area :

Seed:

C

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : FAI-LIC-70

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

34+35 0.134.00765.00 0.13 0.0206 2.25 2.25 0.75 1.69 3.55 2 0.030 13.43 3.54 5.99 0.42 4.100.5442+00 SeedC

3.46 2 0.040 14.14 2.91 5.84 0.49 4.120.64Jute Mat

3.46 2 0.040 14.14 2.91 5.84 0.49 4.120.64Temp. Mat

4.16 5 0.040 13.91 3.10 7.01 0.56 4.140.72Temp. Mat

1CDSS 1.0.0.3. 96808_Ditch Anaylsis - Run 4.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Run 5 - Ditch from sta. 42+00 to sta. 44+15

96808 04/27/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area :

Seed:

C

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : FAI-LIC-70

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

42+00 0.134.00215.00 0.13 0.0082 0.57 0.57 0.75 0.43 3.73 2 0.030 12.14 1.63 1.60 0.24 4.060.1244+15 SeedC

4.39 5 0.040 12.40 1.44 1.88 0.32 4.080.17Seed

1CDSS 1.0.0.3. 96808_Ditch Anaylsis - Run 5.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Run 6 - Ditch from sta. 48+00 to sta. 45+87

96808 04/27/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area :

Seed:

C

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : FAI-LIC-70

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

48+00 0.134.00213.00 0.13 0.0115 0.46 0.46 0.75 0.35 3.75 2 0.030 12.06 1.66 1.29 0.19 4.050.1445+87 SeedC

4.40 5 0.040 12.31 1.48 1.52 0.26 4.060.18Seed

1CDSS 1.0.0.3. 96808_Ditch Anaylsis - Run 6.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Run 7 - Ditch from sta. 62+00 to sta. 48+00

96808 04/27/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area :

Seed:

C

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : FAI-LIC-70

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

62+00 0.134.001400.0 0.13 0.0209 2.96 2.96 0.75 2.22 3.28 2 0.030 15.69 3.80 7.28 0.47 4.120.6148+00 SeedC

3.15 2 0.040 16.88 3.11 6.99 0.55 4.140.72Jute Mat

3.15 2 0.040 16.88 3.11 6.99 0.55 4.140.72Temp. Mat

3.81 5 0.040 16.51 3.32 8.46 0.63 4.160.81Temp. Mat

1CDSS 1.0.0.3. 96808_Ditch Anaylsis - Run 7.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Run 8 - Ditch from sta. 67+50 to sta. 65+00

96808 04/27/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area :

Seed:

C

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : FAI-LIC-70

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

67+50 0.134.00250.00 0.13 0.0214 0.55 0.55 0.75 0.41 3.78 2 0.030 11.86 2.17 1.56 0.18 4.040.2465+00 SeedC

4.44 5 0.040 12.09 1.93 1.83 0.23 4.060.31Seed

1CDSS 1.0.0.3. 96808_Ditch Anaylsis - Run 8.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Run 9 - Ditch from sta. 81+00 to sta. 67+50

96808 04/27/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area :

Seed:

C

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : FAI-LIC-70

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

81+00 0.134.001350.0 0.13 0.0079 2.60 2.60 0.75 1.95 3.05 2 0.030 17.90 2.58 5.95 0.57 4.140.2867+50 SeedC

3.53 5 0.040 19.09 2.24 6.88 0.75 4.190.37Seed

1CDSS 1.0.0.3. 96808_Ditch Anaylsis - Run 9.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Run 10a - Ditch from sta. 81+00 to sta. 86+00

96808 04/27/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area :

Seed:

C

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : FAI-LIC-70

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

81+00 0.134.00500.00 0.13 0.0029 1.55 1.55 0.75 1.16 3.37 2 0.030 14.86 1.61 3.92 0.60 4.150.1186+00 SeedC

3.93 5 0.040 15.59 1.40 4.57 0.80 4.200.14Seed

1CDSS 1.0.0.3. 96808_Ditch Anaylsis - Run 10.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Run 10b - Ditch from sta. 97+00 to sta. 86+00

96808 04/27/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area :

Seed:

C

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : FAI-LIC-70

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

97+00 0.134.001100.0 0.13 0.0146 1.55 1.55 0.75 1.16 3.21 2 0.030 16.30 2.66 3.73 0.35 4.090.3286+00 SeedC

3.73 5 0.040 17.17 2.34 4.34 0.46 4.110.42Seed

1CDSS 1.0.0.3. 96808_Ditch Anaylsis - Run 10b.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Run 11 - Ditch from sta. 109+75 to sta. 97+00

96808 04/27/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area :

Seed:

C

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : FAI-LIC-70

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

109+75 0.134.001275.0 0.13 0.0200 2.45 2.45 0.75 1.84 3.29 2 0.030 15.61 3.51 6.04 0.42 4.110.5397+00 SeedC

3.16 2 0.040 16.77 2.87 5.81 0.50 4.120.62Jute Mat

3.16 2 0.040 16.77 2.87 5.81 0.50 4.120.62Temp. Mat

3.82 5 0.040 16.40 3.07 7.03 0.56 4.140.70Temp. Mat

1CDSS 1.0.0.3. 96808_Ditch Anaylsis - Run 11.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Run 12 - Ditch from sta. 124+95 to sta. 109+75

96808 04/27/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area :

Seed:

C

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : FAI-LIC-70

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

124+95 0.134.001520.0 0.13 0.0193 3.57 3.57 0.75 2.68 3.25 2 0.030 15.94 3.94 8.70 0.54 4.140.65109+75 SeedC

3.12 2 0.040 17.20 3.21 8.35 0.64 4.160.77Jute Mat

3.12 2 0.040 17.20 3.21 8.35 0.64 4.160.77Temp. Mat

3.77 5 0.040 16.82 3.43 10.11 0.72 4.180.87Temp. Mat

1CDSS 1.0.0.3. 96808_Ditch Anaylsis - Run 12.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Run 13 - Ditch from sta. 139+70 to sta. 124+95

96808 04/27/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area :

Seed:

C

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : FAI-LIC-70

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

139+70 0.134.001475.0 0.13 0.0143 3.55 3.55 0.75 2.66 3.20 2 0.030 16.39 3.54 8.52 0.59 4.150.53124+95 SeedC

3.06 2 0.040 17.76 2.89 8.15 0.69 4.170.61Jute Mat

3.06 2 0.040 17.76 2.89 8.15 0.69 4.170.61Temp. Mat

3.71 5 0.040 17.36 3.07 9.89 0.79 4.200.70Temp. Mat

1CDSS 1.0.0.3. 96808_Ditch Anaylsis - Run 13.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Run 14 - Ditch from sta. 155+17 to sta. 139+70

96808 04/27/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area :

Seed:

C

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : FAI-LIC-70

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

155+17 0.134.001547.0 0.13 0.0103 3.86 3.86 0.75 2.90 3.11 2 0.030 17.27 3.24 9.00 0.68 4.170.44139+70 SeedC

2.96 2 0.040 18.84 2.63 8.57 0.79 4.200.51Jute Mat

2.96 2 0.040 18.84 2.63 8.57 0.79 4.200.51Temp. Mat

3.60 5 0.040 18.41 2.80 10.41 0.90 4.230.58Temp. Mat

1CDSS 1.0.0.3. 96808_Ditch Anaylsis - Run 14.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Run 15 - Ditch from sta. 166+61 to sta. 155+17

96808 04/27/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area :

Seed:

C

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : FAI-LIC-70

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)
(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

166+61 0.132.001144.0 0.13 0.0107 2.24 2.24 0.75 1.68 3.27 2 0.030 15.74 3.13 5.50 0.84 2.210.56155+17 SeedC

3.13 2 0.040 17.11 2.50 5.25 0.99 2.250.66Jute Mat

3.13 2 0.040 17.11 2.50 5.25 0.99 2.250.66Temp. Mat

3.77 5 0.040 16.84 2.63 6.34 1.13 2.280.75Temp. Mat

1CDSS 1.0.0.3. 96808_Ditch Anaylsis - Run 15.xml



FAI-LIC-70-0.00/0.00 
 Drainage Report ▪ June 23, 2023 

IV. Inlet Spacing Calculations 
The project is in rainfall area C. The storm frequency used was 10 years for I-70 and 2 years 
for Taylor Road. The total maximum spread for I-70 was limited to the paved shoulder 
which varies throughout the project. For Taylor Road, the total maximum spread was 
limited to half of the travel lane which varies as well. The maximum water depth was 5” for 
both I-70 and Taylor Road. The proposed storm sewer system has single-grated catch 
basins (type 3A), double-grated basins (type 3), manholes (type 3), single slope barrier 
inlets (I-3), ditch catch basins (type 2-2B, 4, 6), and both half-height and full-height 
headwalls.  
 

  



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Run 1 - Eastbound I-70 concrete barrier from sta. 81+00  to sta. 44+25

96808 06/01/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area: Total Allow. Spread (ft.) :C 10.00Storm Frequency (yr.) : 10

Project : FAI-LIC-70

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

81+00 Begin

78+50 I-3B 250.00 0.90 0.21 10.00 5.75 15.75 0.0010 0.0400 0.0160 10.00 4.37 0.83 0.83 0.262 6.540.000.0000

75+75 I-3B 275.00 0.90 0.23 10.00 3.62 13.62 0.0040 0.0400 0.0160 10.00 4.68 0.93 0.97 0.214 5.350.040.0000

73+00 I-3C 275.00 0.90 0.23 10.00 2.74 12.74 0.0080 0.0400 0.0160 10.00 4.82 0.91 1.04 0.193 4.830.120.0000

70+25 I-3C 275.00 0.90 0.23 10.00 2.30 12.30 0.0120 0.0400 0.0160 10.00 4.89 0.93 1.14 0.185 4.630.210.0000

67+50 I-3C 275.00 0.90 0.23 10.00 2.02 12.02 0.0160 0.0400 0.0160 10.00 4.94 0.94 1.23 0.181 4.520.290.0000

64+75 I-3C 275.00 0.90 0.23 10.00 1.94 11.94 0.0170 0.0400 0.0160 10.00 4.95 0.98 1.32 0.183 4.580.340.0000

61+75 I-3C 300.00 0.90 0.19 10.00 2.01 12.01 0.0210 0.0400 0.0160 10.00 4.94 0.87 1.19 0.169 4.240.320.0000

59+00 I-3C 275.00 0.90 0.23 10.00 1.82 11.82 0.0200 0.0400 0.0160 10.00 4.98 0.96 1.35 0.179 4.480.380.0000

56+25 I-3C 275.00 0.90 0.23 10.00 1.80 11.80 0.0200 0.0400 0.0160 10.00 4.98 1.00 1.42 0.183 4.560.420.0000

53+50 I-3C 275.00 0.90 0.23 10.00 1.79 11.79 0.0200 0.0400 0.0160 10.00 4.98 1.01 1.45 0.184 4.610.440.0000

50+75 I-3C 275.00 0.90 0.23 10.00 2.41 12.41 0.0090 0.0400 0.0160 10.00 4.87 1.16 1.44 0.214 5.340.280.0000

48+00 I-3C 275.00 0.90 0.23 10.00 1.59 11.59 0.0290 0.0400 0.0160 10.00 5.02 0.89 1.32 0.166 4.150.440.0000

46+25 I-3C 175.00 0.90 0.17 10.00 1.44 11.44 0.0120 0.0400 0.0160 10.00 5.04 0.97 1.21 0.189 4.730.240.0000

1CDSS 1.0.0.3. 96808_Spread Calcs - Run 1.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Run 2 - Eastbound I-70 concrete barrier from sta. 81+00 to sta. 102+50 

96808 06/01/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area: Total Allow. Spread (ft.) :C 10.00Storm Frequency (yr.) : 10

Project : FAI-LIC-70

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

81+00 Begin

83+25 I-3C 225.00 0.90 0.19 10.00 4.04 14.04 0.0020 0.0400 0.0160 10.00 4.61 0.79 0.79 0.226 5.650.000.0000

86+00 SagI-3C 275.00 0.90 0.23 10.00 4.04 14.04 0.0030 0.0400 0.0160 10.00 4.61 ****** 0.96 0.225 5.62******0.0000

86+00 EndI-3C 275.00 0.90 0.23 10.00 4.02 14.02 0.0030 0.0400 0.0160 10.00 4.62 ****** 0.98 0.227 5.67******0.0000

88+75 I-3C 275.00 0.90 0.23 10.00 2.18 12.18 0.0150 0.0400 0.0160 10.00 4.91 0.82 1.02 0.170 4.260.200.0000

91+50 I-3C 275.00 0.90 0.23 10.00 1.86 11.86 0.0200 0.0400 0.0160 10.00 4.97 0.90 1.22 0.173 4.320.330.0000

94+25 I-3C 275.00 0.90 0.23 10.00 1.82 11.82 0.0200 0.0400 0.0160 10.00 4.98 0.97 1.36 0.180 4.490.390.0000

97+00 I-3C 275.00 0.90 0.23 10.00 1.80 11.80 0.0200 0.0400 0.0160 10.00 4.98 1.00 1.42 0.183 4.570.420.0000

99+75 I-3C 275.00 0.90 0.23 10.00 1.79 11.79 0.0200 0.0400 0.0160 10.00 4.98 1.02 1.45 0.184 4.610.440.0000

102+50 Begin

Total Flow (cfs) : 1.93

SUMP DATA

Ponded Depth (ft.) : 0.158 Spread on Pavement (ft.) : 3.94

1CDSS 1.0.0.3. 96808_Spread Calcs - Run 2.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Run 3 - Eastbound I-70 concrete barrier from sta. 44+00 to sta. 81+00 

96808 06/01/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area: Total Allow. Spread (ft.) :C 4.00Storm Frequency (yr.) : 10

Project : FAI-LIC-70

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

81+00 Begin

78+50 I-3B 250.00 0.90 0.03 10.00 9.62 19.62 0.0010 0.0400 0.0160 4.00 3.91 0.11 0.11 0.121 3.020.000.0000

75+75 I-3B 275.00 0.90 0.03 10.00 5.62 15.62 0.0050 0.0400 0.0160 4.00 4.39 0.12 0.12 0.093 2.330.000.0000

73+00 I-3C 275.00 0.90 0.03 10.00 4.68 14.68 0.0080 0.0400 0.0160 4.00 4.52 0.12 0.12 0.086 2.160.000.0000

70+25 I-3C 275.00 0.90 0.03 10.00 3.99 13.99 0.0120 0.0400 0.0160 4.00 4.62 0.12 0.12 0.081 2.020.000.0000

67+50 I-3C 275.00 0.90 0.03 10.00 3.57 13.57 0.0160 0.0400 0.0160 4.00 4.69 0.13 0.13 0.077 1.920.000.0000

64+75 I-3C 275.00 0.90 0.03 10.00 3.49 13.49 0.0170 0.0400 0.0160 4.00 4.70 0.13 0.13 0.076 1.900.000.0000

61+75 I-3C 300.00 0.90 0.03 10.00 3.66 13.66 0.0190 0.0400 0.0160 4.00 4.67 0.13 0.13 0.074 1.860.000.0000

59+00 I-3C 275.00 0.90 0.03 10.00 3.22 13.22 0.0210 0.0400 0.0160 4.00 4.74 0.13 0.13 0.073 1.840.000.0000

56+25 I-3C 275.00 0.90 0.05 10.00 2.77 12.77 0.0220 0.0400 0.0160 9.50 4.81 0.21 0.22 0.089 2.220.000.0000

53+50 I-3C 275.00 0.90 0.07 10.00 2.54 12.54 0.0220 0.0400 0.0160 10.00 4.85 0.30 0.31 0.101 2.530.010.0000

50+75 I-3C 275.00 0.90 0.07 10.00 2.57 12.57 0.0210 0.0400 0.0160 10.00 4.85 0.31 0.32 0.103 2.580.010.0000

48+00 I-3C 275.00 0.90 0.07 10.00 2.61 12.61 0.0200 0.0400 0.0160 10.00 4.84 0.31 0.32 0.104 2.600.010.0000

46+25 I-3C 175.00 0.90 0.04 10.00 2.57 12.57 0.0090 0.0400 0.0160 4.00 4.85 0.19 0.19 0.099 2.470.000.0000

1CDSS 1.0.0.3. 96808_Spread Calcs - Run 3.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Run 4 - Eastbound I-70 concrete barrier from sta. 81+00 to sta. 102+50 

96808 06/01/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area: Total Allow. Spread (ft.) :C 4.00Storm Frequency (yr.) : 10

Project : FAI-LIC-70

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

81+00 Begin

83+25 I-3C 225.00 0.90 0.03 10.00 6.53 16.53 0.0020 0.0400 0.0160 4.00 4.27 0.12 0.12 0.110 2.740.000.0000

86+00 SagI-3C 275.00 0.90 0.03 10.00 6.87 16.87 0.0030 0.0400 0.0160 4.00 4.23 ****** 0.11 0.101 2.53******0.0000

86+00 EndI-3C 275.00 0.90 0.03 10.00 5.62 15.62 0.0050 0.0400 0.0160 4.00 4.39 ****** 0.12 0.093 2.33******0.0000

88+75 I-3C 275.00 0.90 0.03 10.00 3.57 13.57 0.0160 0.0400 0.0160 4.00 4.69 0.13 0.13 0.077 1.920.000.0000

91+50 I-3C 275.00 0.90 0.03 10.00 3.34 13.34 0.0190 0.0400 0.0160 4.00 4.72 0.13 0.13 0.075 1.870.000.0000

94+25 I-3C 275.00 0.90 0.03 10.00 3.34 13.34 0.0190 0.0400 0.0160 4.00 4.72 0.13 0.13 0.075 1.870.000.0000

97+00 I-3C 275.00 0.90 0.03 10.00 3.34 13.34 0.0190 0.0400 0.0160 4.00 4.72 0.13 0.13 0.075 1.870.000.0000

99+75 I-3C 275.00 0.90 0.03 10.00 3.34 13.34 0.0190 0.0400 0.0160 4.00 4.72 0.13 0.13 0.075 1.870.000.0000

102+50 Begin

Total Flow (cfs) : 0.23

SUMP DATA

Ponded Depth (ft.) : 0.038 Spread on Pavement (ft.) : 0.96

1CDSS 1.0.0.3. 96808_Spread Calcs - Run 4.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Run 5 - Westbound I-70 concrete barrier from sta. 81+00 sta. 106+00

96808 06/01/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area: Total Allow. Spread (ft.) :C 10.00Storm Frequency (yr.) : 10

Project : FAI-LIC-70

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

81+00 Begin

83+25 I-3C 225.00 0.90 0.19 10.00 3.45 13.45 0.0030 0.0400 0.0160 10.00 4.70 0.80 0.80 0.211 5.270.010.0000

86+00 SagI-3C 275.00 0.90 0.23 10.00 4.72 14.72 0.0020 0.0400 0.0160 10.00 4.51 ****** 0.94 0.241 6.03******0.0000

86+00 EndI-3C 275.00 0.90 0.23 10.00 3.61 13.61 0.0040 0.0400 0.0160 10.00 4.68 ****** 0.97 0.215 5.36******0.0000

88+75 I-3C 275.00 0.90 0.23 10.00 2.18 12.18 0.0150 0.0400 0.0160 10.00 4.91 0.82 1.02 0.170 4.260.200.0000

91+50 I-3B 275.00 0.90 0.23 10.00 1.86 11.86 0.0200 0.0400 0.0160 10.00 4.97 0.90 1.22 0.173 4.320.330.0000

94+25 I-3B 275.00 0.90 0.23 10.00 1.82 11.82 0.0200 0.0400 0.0160 10.00 4.98 0.97 1.36 0.180 4.490.390.0000

97+00 I-3B 275.00 0.90 0.23 10.00 1.80 11.80 0.0200 0.0400 0.0160 10.00 4.98 1.00 1.42 0.183 4.570.420.0000

99+75 I-3B 275.00 0.90 0.23 10.00 1.79 11.79 0.0200 0.0400 0.0160 10.00 4.98 1.02 1.45 0.184 4.610.440.0000

102+50 I-3C 275.00 0.90 0.23 10.00 1.78 11.78 0.0200 0.0400 0.0160 10.00 4.98 1.02 1.47 0.185 4.630.450.0000

105+25 I-3C 75.00 0.90 0.06 10.00 0.58 10.58 0.0200 0.0400 0.0160 10.00 5.21 0.61 0.73 0.142 3.550.120.0000

106+00 Begin

Total Flow (cfs) : 1.92

SUMP DATA

Ponded Depth (ft.) : 0.157 Spread on Pavement (ft.) : 3.92

1CDSS 1.0.0.3. 96808_Spread Calcs - Run 5.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Run 6 - Westbound I-70 concrete barrier from sta. 81+00 to sta. 72+75

96808 06/01/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area: Total Allow. Spread (ft.) :C 10.00Storm Frequency (yr.) : 10

Project : FAI-LIC-70

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

81+00 Begin

78+25 I-3B 275.00 0.90 0.23 10.00 8.92 18.92 0.0004 0.0400 0.0160 10.00 3.99 0.82 0.82 0.310 7.760.000.0000

75+50 I-3C 275.00 0.90 0.23 10.00 3.62 13.62 0.0040 0.0400 0.0160 10.00 4.68 0.93 0.97 0.214 5.350.040.0000

72+75 I-3C 275.00 0.90 0.23 10.00 2.74 12.74 0.0080 0.0400 0.0160 10.00 4.82 0.91 1.04 0.193 4.830.120.0000

1CDSS 1.0.0.3. 96808_Spread Calcs - Run 6.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Run 7 - Westbound I-70 concrete barrier from sta. 81+00 sta. 106+00

96808 06/01/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area: Total Allow. Spread (ft.) :C 4.00Storm Frequency (yr.) : 10

Project : FAI-LIC-70

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

81+00 Begin

83+25 I-3C 225.00 0.90 0.03 10.00 5.57 15.57 0.0030 0.0400 0.0160 4.00 4.40 0.12 0.12 0.103 2.570.000.0000

86+00 SagI-3C 275.00 0.90 0.03 10.00 6.13 16.13 0.0040 0.0400 0.0160 4.00 4.32 ****** 0.12 0.097 2.42******0.0000

86+00 EndI-3C 275.00 0.90 0.03 10.00 6.13 16.13 0.0040 0.0400 0.0160 4.00 4.32 ****** 0.12 0.097 2.42******0.0000

88+75 I-3C 275.00 0.90 0.03 10.00 3.66 13.66 0.0150 0.0400 0.0160 4.00 4.67 0.13 0.13 0.078 1.950.000.0000

91+50 I-3B 275.00 0.90 0.03 10.00 3.28 13.28 0.0200 0.0400 0.0160 4.00 4.73 0.13 0.13 0.074 1.850.000.0000

94+25 I-3B 275.00 0.90 0.03 10.00 3.28 13.28 0.0200 0.0400 0.0160 4.00 4.73 0.13 0.13 0.074 1.850.000.0000

97+00 I-3B 275.00 0.90 0.03 10.00 3.28 13.28 0.0200 0.0400 0.0160 4.00 4.73 0.13 0.13 0.074 1.850.000.0000

99+75 I-3B 275.00 0.90 0.03 10.00 3.05 13.05 0.0240 0.0400 0.0160 4.00 4.77 0.13 0.13 0.072 1.800.000.0000

102+50 I-3C 275.00 0.90 0.03 10.00 2.62 12.62 0.0360 0.0400 0.0160 4.00 4.84 0.13 0.13 0.067 1.670.000.0000

104+51 Begin

Total Flow (cfs) : 0.23

SUMP DATA

Ponded Depth (ft.) : 0.039 Spread on Pavement (ft.) : 0.96

1CDSS 1.0.0.3. 96808_Spread Calcs - Run 7.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Run 8 - Westbound I-70 concrete barrier from sta. 81+00 to sta. 72+75

96808 06/01/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area: Total Allow. Spread (ft.) :C 4.00Storm Frequency (yr.) : 10

Project : FAI-LIC-70

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

81+00 Begin

78+25 I-3B 275.00 0.90 0.03 10.00 10.65 20.65 0.0010 0.0400 0.0160 4.00 3.80 0.10 0.10 0.120 2.990.000.0000

75+50 I-3C 275.00 0.90 0.03 10.00 5.62 15.62 0.0050 0.0400 0.0160 4.00 4.39 0.12 0.12 0.093 2.330.000.0000

72+75 I-3C 275.00 0.90 0.03 10.00 4.47 14.47 0.0090 0.0400 0.0160 4.00 4.55 0.12 0.12 0.085 2.120.000.0000

1CDSS 1.0.0.3. 96808_Spread Calcs - Run 8.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Run 9 -Westbound I-70 and Ramp H concrete barrier from sta. 105+00 to sta. 94+25

96808 06/01/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area: Total Allow. Spread (ft.) :C 10.00Storm Frequency (yr.) : 10

Project : FAI-LIC-70

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

105+00 Begin

102+50 I-3D 250.00 0.90 0.20 10.00 1.45 11.45 0.0370 0.0400 0.0160 10.00 5.04 0.65 0.91 0.138 3.440.260.0000

99+75 I-3D 275.00 0.90 0.22 10.00 1.76 11.76 0.0230 0.0400 0.0160 10.00 4.99 0.89 1.25 0.170 4.240.360.0000

97+00 I-3D 275.00 0.90 0.22 10.00 1.82 11.82 0.0200 0.0400 0.0160 10.00 4.98 0.96 1.34 0.179 4.480.380.0000

94+25 I-3D 275.00 0.90 0.22 10.00 1.81 11.81 0.0200 0.0400 0.0160 10.00 4.98 0.97 1.37 0.180 4.510.400.0000

1CDSS 1.0.0.3. 96808_Spread Calcs - Run 9.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Run 10 - Taylor Road (left) Sta. 41+50 to Sta. 42+52 (Ramp H)

96808 06/01/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area: Total Allow. Spread (ft.) :C 8.00Storm Frequency (yr.) : 2

Project : FAI-LIC-70

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

41+50 Begin

42+52 CB-3 101.70 0.90 0.11 10.00 0.93 10.93 0.0360 0.0160 0.0160 2.00 3.92 0.32 0.39 0.071 4.460.070.0000

1CDSS 1.0.0.3. 96808_Spread Calcs - Run 10.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Run 11 - Taylor Road (left) Sta. 42+52 (Ramp H) to Sta. 50+75 (Taylor SW)

96808 06/01/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area: Total Allow. Spread (ft.) :C 8.50Storm Frequency (yr.) : 2

Project : FAI-LIC-70

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

42+85 Begin

45+05 CB-3 220.00 0.90 0.22 10.00 1.84 11.84 0.0290 0.0160 0.0160 2.00 3.78 0.53 0.75 0.095 5.940.220.0000

47+25 CB-3 220.00 0.90 0.16 10.00 1.79 11.79 0.0310 0.0160 0.0160 2.00 3.79 0.54 0.76 0.095 5.910.220.0000

49+42 SagCB-3 217.00 0.90 0.09 10.00 2.78 12.78 0.0120 0.0160 0.0160 2.00 3.64 ****** 0.52 0.098 6.11******0.0000

49+42 EndCB-3 133.00 0.90 0.18 10.00 1.82 11.82 0.0080 0.0160 0.0160 2.00 3.78 ****** 0.73 0.120 7.48******0.0000

50+75 Begin

Total Flow (cfs) : 1.25

SUMP DATA

Ponded Depth (ft.) : 0.108 Spread on Pavement (ft.) : 8.12

1CDSS 1.0.0.3. 96808_Spread Calcs - Run 11.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Run 12 - Taylor Road (left) Sta. 56+21 (school) to Sta. 50+75 (Taylor SW)

96808 06/01/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area: Total Allow. Spread (ft.) :C 9.00Storm Frequency (yr.) : 2

Project : FAI-LIC-70

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

56+21 Begin

53+75 CB-3 246.33 0.90 0.23 10.00 2.57 12.57 0.0160 0.0160 0.0160 2.00 3.67 0.54 0.76 0.107 6.680.220.0000

51+50 CB-3 225.00 0.90 0.33 10.00 1.78 11.78 0.0230 0.0160 0.0160 2.00 3.79 0.81 1.35 0.124 7.740.540.0000

1CDSS 1.0.0.3. 96808_Spread Calcs - Run 12.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Run 13 - Taylor Road (left) Sta. 58+00 (end project) to Sta. 56+21 (school)

96808 06/01/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area: Total Allow. Spread (ft.) :C 7.75Storm Frequency (yr.) : 2

Project : FAI-LIC-70

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

58+00 Begin

56+55 CB-3 145.30 0.90 0.15 10.00 1.81 11.81 0.0130 0.0160 0.0160 2.00 3.78 0.40 0.51 0.096 5.990.110.0000

1CDSS 1.0.0.3. 96808_Spread Calcs - Run 13.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Run 14 - Taylor Road (right) Sta. 41+50 to Sta. 43+46 (Ramp I)

96808 06/01/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area: Total Allow. Spread (ft.) :C 8.00Storm Frequency (yr.) : 2

Project : FAI-LIC-70

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

41+50 Begin

42+91 CB-3 141.15 0.90 0.27 10.00 1.10 11.10 0.0300 0.0160 0.0160 2.00 3.89 0.63 0.95 0.103 6.450.320.0000

1CDSS 1.0.0.3. 96808_Spread Calcs - Run 14.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Run 15 - Taylor Road (right) Sta. 43+46 (Ramp I) to Sta. 58+00 (end project)

96808 06/01/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area: Total Allow. Spread (ft.) :C 8.00Storm Frequency (yr.) : 2

Project : FAI-LIC-70

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

43+46 Begin

45+00 CB-3 154.00 0.90 0.25 10.00 1.21 11.21 0.0310 0.0160 0.0160 2.00 3.88 0.59 0.87 0.099 6.220.280.0000

46+15 CB-3 115.00 0.90 0.14 10.00 0.93 10.93 0.0310 0.0160 0.0160 2.00 3.92 0.54 0.77 0.095 5.940.230.0000

47+25 CB-3 110.00 0.90 0.11 10.00 0.96 10.96 0.0300 0.0160 0.0160 2.00 3.92 0.46 0.62 0.088 5.490.160.0000

48+35 CB-3 110.00 0.90 0.12 10.00 1.15 11.15 0.0190 0.0160 0.0160 2.00 3.89 0.44 0.58 0.093 5.830.140.0000

49+42 SagCB-3 107.00 0.90 0.11 10.00 1.78 11.78 0.0060 0.0160 0.0160 2.00 3.79 ****** 0.52 0.111 6.94******0.0000

49+42 EndCB-3 248.00 0.90 0.18 10.00 2.78 12.78 0.0140 0.0160 0.0160 2.00 3.64 ****** 0.69 0.106 6.63******0.0000

51+90 CB-3 160.00 0.90 0.15 10.00 1.63 11.63 0.0220 0.0160 0.0160 2.00 3.81 0.40 0.51 0.087 5.440.110.0000

53+50 CB-3 120.00 0.90 0.10 10.00 1.28 11.28 0.0210 0.0160 0.0160 2.00 3.87 0.37 0.46 0.084 5.270.090.0000

54+70 CB-3 195.00 0.90 0.14 10.00 2.63 12.63 0.0100 0.0160 0.0160 2.00 3.66 0.43 0.56 0.104 6.490.130.0000

56+50 CB-3 135.00 0.90 0.09 10.00 2.01 12.01 0.0090 0.0160 0.0160 2.00 3.75 0.35 0.43 0.096 6.020.080.0000

58+00 Begin

Total Flow (cfs) : 1.21

SUMP DATA

Ponded Depth (ft.) : 0.105 Spread on Pavement (ft.) : 7.94

1CDSS 1.0.0.3. 96808_Spread Calcs - Run 15.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Run 16 - Taylor Road (right) Sta. 41+50 to Sta. 36+00 (Ramp G)

96808 06/01/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area: Total Allow. Spread (ft.) :C 14.00Storm Frequency (yr.) : 2

Project : FAI-LIC-70

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

41+50 Begin

37+00 CB-3 450.00 0.90 0.68 10.00 2.57 12.57 0.0390 0.0160 0.0160 2.00 3.67 1.17 2.25 0.136 8.491.080.0000

1CDSS 1.0.0.3. 96808_Spread Calcs - Run 16.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Run 17 - Taylor Road (left) Sta. 36+00 (Ramp G) to Sta. 16+50 (SR204)

96808 06/01/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area: Total Allow. Spread (ft.) :C 14.00Storm Frequency (yr.) : 2

Project : FAI-LIC-70

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

36+00 Begin

34+00 CB-3 200.00 0.90 0.29 10.00 1.47 11.47 0.0340 0.0160 0.0160 2.00 3.84 0.66 1.00 0.103 6.430.340.0000

31+00 CB-3 300.00 0.90 0.22 10.00 3.59 13.59 0.0090 0.0160 0.0160 2.00 3.53 0.68 1.04 0.134 8.380.360.0000

28+00 CB-3 300.00 0.90 0.22 10.00 4.48 14.48 0.0050 0.0160 0.0160 2.00 3.42 0.69 1.04 0.150 9.350.340.0000

25+50 CB-3 250.00 0.90 0.18 10.00 3.39 13.39 0.0070 0.0160 0.0160 2.00 3.56 0.63 0.92 0.134 8.390.290.0000

22+75 CB-3 275.00 0.90 0.20 10.00 3.03 13.03 0.0120 0.0160 0.0160 2.00 3.61 0.63 0.94 0.122 7.650.310.0000

19+75 CB-3 300.00 0.90 0.28 10.00 2.65 12.65 0.0180 0.0160 0.0160 2.00 3.66 0.76 1.24 0.125 7.840.480.0000

17+00 CB-3 275.00 0.90 0.24 10.00 2.16 12.16 0.0240 0.0160 0.0160 2.00 3.73 0.78 1.28 0.121 7.540.500.0000

1CDSS 1.0.0.3. 96808_Spread Calcs - Run 17.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Run 18 - Taylor Road (right) Sta. 41+50 to Sta. 37+00 (Ramp J)

96808 06/01/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area: Total Allow. Spread (ft.) :C 14.00Storm Frequency (yr.) : 2

Project : FAI-LIC-70

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

41+50 Begin

37+00 CB-3 450.00 0.90 0.41 10.00 2.92 12.92 0.0390 0.0160 0.0160 2.00 3.62 0.81 1.34 0.112 6.990.520.0000

1CDSS 1.0.0.3. 96808_Spread Calcs - Run 18.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Run 19 - Taylor Road (right) Sta. 36+50 (Ramp J) to Sta. 25+20 (Haaf)

96808 06/01/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area: Total Allow. Spread (ft.) :C 14.00Storm Frequency (yr.) : 2

Project : FAI-LIC-70

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

36+50 Begin

34+00 CB-3 250.00 0.90 0.37 10.00 1.74 11.74 0.0337 0.0160 0.0160 2.00 3.79 0.78 1.26 0.113 7.030.490.0000

31+00 CB-3 300.00 0.90 0.42 10.00 2.99 12.99 0.0100 0.0160 0.0160 2.00 3.61 1.01 1.85 0.163 10.190.840.0000

28+00 CB-3 300.00 0.90 0.40 10.00 4.09 14.09 0.0040 0.0160 0.0160 2.00 3.47 1.14 2.09 0.202 12.650.940.0000

25+75 CB-3 225.00 0.90 0.30 10.00 2.69 12.69 0.0060 0.0160 0.0160 2.00 3.65 1.06 1.93 0.182 11.390.870.0000

1CDSS 1.0.0.3. 96808_Spread Calcs - Run 19.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Run 20 - Taylor Road (right) Sta. 25+20 (Haaf) to Sta. 16+50 (SR204)

96808 06/01/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area: Total Allow. Spread (ft.) :C 14.00Storm Frequency (yr.) : 2

Project : FAI-LIC-70

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

25+20 Begin

22+75 CB-3 245.00 0.90 0.42 10.00 2.45 12.45 0.0120 0.0160 0.0160 2.00 3.69 0.83 1.39 0.142 8.860.560.0000

19+75 CB-3 300.00 0.90 0.41 10.00 2.43 12.43 0.0170 0.0160 0.0160 2.00 3.69 1.04 1.93 0.150 9.360.890.0000

17+00 CB-3 275.00 0.90 0.29 10.00 2.00 12.00 0.0230 0.0160 0.0160 2.00 3.75 1.02 1.87 0.140 8.750.850.0000

1CDSS 1.0.0.3. 96808_Spread Calcs - Run 20.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Run 21 - Taylor SW (right) Sta. 50+75 (Taylor) to Sta. 12+00 (end project)

96808 06/01/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area: Total Allow. Spread (ft.) :C 7.75Storm Frequency (yr.) : 2

Project : FAI-LIC-70

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

15+15 Begin

14+00 CB-3 115.00 0.75 0.18 10.00 1.81 11.81 0.0070 0.0160 0.0160 2.00 3.78 0.41 0.51 0.108 6.720.110.0000

13+00 CB-3 100.00 0.75 0.15 10.00 1.23 11.23 0.0130 0.0160 0.0160 2.00 3.87 0.42 0.54 0.098 6.120.120.0000

11+71 CB-3 129.00 0.75 0.20 10.00 1.34 11.34 0.0170 0.0160 0.0160 2.00 3.86 0.51 0.70 0.103 6.420.200.0000

1CDSS 1.0.0.3. 96808_Spread Calcs - Run 21.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Run 22 - Taylor SW (left) Sta. 50+75 (Taylor) to Sta. 12+00 (end project)

96808 06/01/2023 Franklin, Licking, and Fairfield Counties

CEF

Rainfall Area: Total Allow. Spread (ft.) :C 7.75Storm Frequency (yr.) : 2

Project : FAI-LIC-70

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL
LOCAL

DEPRESS.

(ft.)

15+15 Begin

14+00 CB-3 115.00 0.75 0.10 10.00 1.36 11.36 0.0220 0.0160 0.0160 2.00 3.85 0.25 0.29 0.070 4.380.040.0000

13+00 CB-3 100.00 0.75 0.08 10.00 1.47 11.47 0.0130 0.0160 0.0160 2.00 3.84 0.24 0.27 0.075 4.680.030.0000

11+71 CB-3 129.00 0.75 0.10 10.00 1.61 11.61 0.0180 0.0160 0.0160 2.00 3.81 0.27 0.31 0.075 4.690.040.0000

1CDSS 1.0.0.3. 96808_Spread Calcs - Run 22.xml



FAI-LIC-70-0.00/0.00 
 Drainage Report ▪ June 23, 2023 

V. Storm Sewer Calculations 
The just-full capacity frequency used was 10 years and the hydraulic grade frequency used 
was 25 years. The required minimum pipe diameter is 12”. Pipe inverts were set based on a 
minimum cover of 2’ for manholes and catch basins. For single-slope barrier inlets, the pipe 
inverts were controlled by a preferred cover of 5.33’ with a required minimum cover of 4’. 
There are 30 runs for the proposed storm system: runs 1 to 24 are for I-70, runs 25 to 30 
are for Taylor Road. The storm sewers along I-70 are concrete barrier inlets along both 
collector roads and catch basins to drain the water out of the median. The Taylor Road 
system north of I-70 will connect to the existing storm system in place at the north end of 
the project limits that will outlet to the tributary of Blacklick Creek. Taylor Road SW 
proposed storm sewer system will tie into the existing system at an existing manhole. The 
Taylor Road system south of I-70 will outlet to a ditch that drains to a tributary of Blacklick 
Creek.  
 
The proposed storm sewer system outlets the water as close as possible to the existing 
conditions with minor exceptions for the detention basins. The overwhelming majority of 
the water in the system drains to Blacklick Creek through three well-defined tributaries. 
One storm system run will drain to an existing detention pond outside of the project limits 
located south of I-70 at sta. 13+50.  

  



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 1 - Median Ditch

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D1 D2 4+30

4+30

5.32 5.95 7.1 7.9 18 103.5 0.0100 838.69

837.66

5.68 9.77 839.77

838.95

842.19

839.16

2.42 2.00 CB 4

0.015
10.00 0.0075

begin

1.77

1.77

1.33

1.33

1CDSS 1.0.0.3. 96808_Storm Design - Run 1.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 2 - Median Ditch

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D3 D4 13+50

13+50

5.32 5.94 6.1 6.9 18 109.6 0.0100 852.54

851.44

5.54 9.81 853.51

852.70

856.04

852.94

2.53 2.00 CB 4

0.015
10.00 0.0057

begin

1.54

1.54

1.16

1.16

1CDSS 1.0.0.3. 96808_Storm Design - Run 2.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 3 - Median Ditch

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D5 D6 34+35

34+35

5.32 5.95 14.0 15.7 21 126.7 0.0150 844.40

842.50

7.83 18.09 845.76

844.11

849.33

844.25

3.57 3.18 CB 4

0.015
10.00 0.0131

begin

3.52

3.52

2.64

2.64

1CDSS 1.0.0.3. 96808_Storm Design - Run 3.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 4 - Median Ditch

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D7 D8 42+00

42+00

5.32 5.94 9.0 10.0 18 160.0 0.0200 831.25

828.05

7.88 13.85 832.25

829.41

834.75

829.55

2.50 2.00 CB 4

0.015
10.00 0.0121

begin

2.25

2.25

1.69

1.69

1CDSS 1.0.0.3. 96808_Storm Design - Run 4.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 5 - Eastbound I-70 and ramp A gore

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D9 D10 43+98

43+98

5.32 5.95 2.2 2.4 12 86.6 0.0200 832.50

830.77

5.53 4.69 833.03

831.60

835.50

831.77

2.47 2.00 CB 2-3

0.015
10.00 0.0061

begin

0.45

0.45

0.41

0.41

1CDSS 1.0.0.3. 96808_Storm Design - Run 5.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 6 - Median Ditch

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D11 D12 44+15

44+77

5.32 5.99 2.3 2.6 12 60.4 0.0850 823.98

818.85

9.56 9.68 824.34

819.69

830.98

819.85

6.64 6.00 CB 4

0.015
10.00 0.0069

begin

0.57

0.57

0.43

0.43

1CDSS 1.0.0.3. 96808_Storm Design - Run 6.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 7 - Median ditch

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D13 D14 45+87

45+30

5.32 5.99 1.8 2.1 12 55.7 0.1775 826.49

816.60

11.76 13.99 826.76

817.41

833.53

816.60

6.77 6.04 CB 4

0.015
10.00 0.0045

begin

0.46

0.46

0.35

0.35

1CDSS 1.0.0.3. 96808_Storm Design - Run 7.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 8 - Eastbound I-70 concrete barrier

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D15 D16 46+25

46+25

5.32 5.95 1.4 1.6 12 77.6 0.0200 828.37

826.82

4.97 4.69 828.79

827.59

834.70

827.82

5.91 5.33 I 3C

0.015
10.00 0.0027

begin

0.30

0.30

0.27

0.27

1CDSS 1.0.0.3. 96808_Storm Design - Run 8.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 9 - Median Ditch and Eastbound I-70 concrete barrier

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D17 D18 48+00

48+00

5.32 5.98 11.8 13.3 18 71.3 0.0250 831.20

829.42

9.09 15.47 832.37

830.85

834.71

836.25

2.34 2.01 CB 4

0.015
10.00 0.0213

begin

2.96

2.96

2.22

2.22

D20 D21 53+50

50+75

5.32 5.82 1.4 1.6 12 272.0 0.0200 840.80

835.36

4.97 4.70 841.22

836.13

847.49

841.71

6.27 5.69 I 3C
0.015

10.00 0.0026

begin

0.30

3.26

0.27

2.49

D21 D18 50+75

48+00

5.14 5.67 2.8 3.1 12 272.0 0.0200 835.36

829.92

5.89 4.70 835.98

830.79

841.71

836.25

5.73 5.35 I 3C

0.015
10.91 0.00980.30

3.56
0.27
2.76

D18 D19 48+00

48+00

5.00 5.62 15.2 17.0 24 91.7 0.0100 828.92

828.00

6.89 21.12 830.44

829.74

836.25

830.00

5.81 5.33 I 3C

0.015
11.68 0.0075

final

0.30

3.86

0.27

3.03

1CDSS 1.0.0.3. 96808_Storm Design - Run 9.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 10 - Eastbound I-70 concrete barrier

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D22 D23 61+75

59+00

5.32 5.81 1.1 1.1 12 272.0 0.0210 858.26

852.55

4.64 4.81 858.61

853.28

864.59

859.01

5.98 5.33 I 3C

0.015
10.00 0.0014

begin

0.22

0.22

0.20

0.20

D23 D24 59+00

56+25

5.13 5.65 2.2 2.4 12 272.0 0.0210 852.55

846.84

5.69 4.81 853.08

847.67

859.01

853.41

5.93 5.46 I 3C
0.015

10.98 0.00620.26

0.48

0.23

0.43

D24 D25 56+25

56+25

4.98 5.59 3.4 3.8 12 122.7 0.0200 846.84

844.38

6.15 4.70 847.56

845.30

853.41

845.38

5.85 5.57 I 3C

0.015
11.77 0.0153

final

0.28
0.76

0.25
0.68

1CDSS 1.0.0.3. 96808_Storm Design - Run 10.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 11 - Eastbound I-70 concrete carrier

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D26 D27 64+75

64+65

5.32 5.96 1.2 1.4 12 59.7 0.0175 864.62

863.58

4.58 4.39 865.02

864.32

870.95

864.58

5.93 5.33 I 3C

0.015
10.00 0.0020

begin

0.26

0.26

0.23

0.23

1CDSS 1.0.0.3. 96808_Storm Design - Run 11.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 12 - Median ditch

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D28 D29 65+00

65+25

5.32 5.90 2.2 2.4 12 127.1 0.0100 865.94

864.67

4.26 3.32 866.61

865.50

868.94

865.67

2.33 2.00 CB 4

0.015
10.00 0.0062

begin

0.55

0.55

0.41

0.41

1CDSS 1.0.0.3. 96808_Storm Design - Run 12.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 13 - Median ditch and Eastbound I-70 concrete barrier to Detention Basin

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D30 D31 67+50

67+50

5.32 5.18 10.4 10.1 21 71.2 0.0100 869.16

868.45

6.27 14.75 870.66

870.27

873.41

875.53

2.75 2.50 CB 4

0.015
10.00 0.0054

begin

2.60

2.60

1.95

1.95

D33 D34 78+50

75+75

5.32 5.34 1.1 1.2 12 272.0 0.0075 880.08

878.04

3.28 2.88 880.54

878.96

886.62

885.42

6.08 5.54 I 3B
0.015

10.00 0.0014

begin

0.24

2.84

0.22

2.17

D34 D35 75+75

73+00

5.05 5.34 2.3 2.4 12 272.0 0.0075 878.04

876.00

3.83 2.88 878.96

877.31

885.42

883.19

6.46 6.38 I 3B

0.015
11.38 0.00610.26

3.10
0.23
2.40

D35 D36 73+00

70+25

4.85 5.34 3.3 3.7 12 272.0 0.0125 876.00

872.60

5.01 3.71 877.31

873.51

883.19

879.84

5.88 6.19 I 3C

0.015
12.57 0.01400.26

3.36

0.23

2.63

D36 D31 70+25

67+50

4.70 5.18 4.3 4.8 15 272.0 0.0125 872.35

868.95

5.51 6.73 873.16

870.27

879.84

870.20

6.68 6.24 I 3C
0.015

13.47 0.00720.26

3.62

0.23

2.87

D31 D32 67+50

67+00

4.58 5.18 14.2 16.1 21 56.9 0.0100 868.45

867.88

6.50 14.78 870.27

869.49

875.53

869.63

5.26 5.33 I 3C

0.015
14.30 0.0137

final

0.26
3.88

0.23
3.10

1CDSS 1.0.0.3. 96808_Storm Design - Run 13.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 14 - Westbound I-70 concrete barrier

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D37 D38 78+25

75+50

5.32 5.69 1.2 1.3 12 272.0 0.0050 880.41

879.05

2.87 2.35 880.97

879.79

886.74

885.51

5.77 5.33 I 3B

0.015
10.00 0.0019

begin

0.26

0.26

0.23

0.23

D38 D39 75+50

72+75

5.02 5.49 2.3 2.6 12 272.0 0.0100 879.05

876.33

4.32 3.32 879.75

877.17

885.51

883.06

5.76 5.46 I 3C
0.015

11.58 0.00690.26

0.52

0.23

0.47

D39 D40 72+75

72+75

4.84 5.43 3.4 3.8 15 76.3 0.0050 876.08

875.70

3.62 4.25 877.07

876.72

883.06

876.95

5.99 5.73 I 3C

0.015
12.63 0.0046

final

0.26
0.78

0.23
0.70

1CDSS 1.0.0.3. 96808_Storm Design - Run 14.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 15 - Median ditch and Eastbound I-70 concrete barrier

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D41 D42 86+00

86+00

5.32 5.97 12.3 13.8 21 73.7 0.0100 878.39

877.65

6.47 14.80 879.96

879.22

882.64

885.60

2.68 2.50 CB 4

0.015
10.00 0.0101

begin

3.09

3.09

2.32

2.32

D44 D42 83+25

86+00

5.32 5.54 1.1 1.1 12 272.0 0.0075 880.44

878.40

3.20 2.88 880.89

879.15

886.53

885.60

5.64 5.09 I 3C
0.015

10.00 0.0013

begin

0.22

3.31

0.20

2.52

D45 D46 91+50

88+75

5.32 5.77 1.2 1.4 12 272.0 0.0120 884.25

880.99

3.97 3.64 884.69

881.74

890.55

886.56

5.86 5.30 I 3C

0.015
10.00 0.0019

begin

0.26
3.57

0.23
2.75

D46 D42 88+75

86+00

5.10 5.57 2.4 2.6 12 272.0 0.0095 880.99

878.40

4.26 3.24 881.71

879.25

886.56

885.60

4.85 4.57 I 3C

0.015
11.14 0.00710.26

3.83

0.23

2.98

D42 D43 86+00

86+00

4.91 5.54 16.9 19.1 24 60.7 0.0100 877.40

876.79

7.04 21.14 879.15

878.58

885.60

878.79

6.45 6.20 I 3C
0.015

12.21 0.0095

final

0.52

4.35

0.47

3.45

1CDSS 1.0.0.3. 96808_Storm Design - Run 15.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 16 - Westbound I-70 concrete barrier

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D47 D48 83+25

86+00

5.32 5.58 1.1 1.1 12 272.0 0.0150 879.86

875.78

4.13 4.07 880.23

876.51

886.19

885.47

5.96 5.33 I 3C

0.015
10.00 0.0013

begin

0.22

0.22

0.20

0.20

D50 D51 91+50

88+75

5.32 5.79 1.2 1.4 12 272.0 0.0150 884.21

880.13

4.31 4.07 884.62

880.88

890.65

886.54

6.03 5.44 I 3B
0.015

10.00 0.0019

begin

0.26

0.48

0.23

0.43

D51 D48 88+75

86+00

5.12 5.62 2.4 2.6 12 272.0 0.0160 880.13

875.78

5.23 4.20 880.73

876.63

886.54

885.47

5.81 5.41 I 3C

0.015
11.05 0.00720.26

0.74
0.23
0.67

D48 D49 86+00

86+00

4.96 5.58 5.6 6.3 18 52.2 0.0050 875.28

875.02

4.10 6.91 876.51

876.26

885.47

876.52

8.96 8.69 I 3C

0.015
11.92 0.0048

final

0.52

1.26

0.47

1.13

1CDSS 1.0.0.3. 96808_Storm Design - Run 16.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 17 - Median ditch and Westbound I-70 concrete barrier and Ramp H MSE wall

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D52 D53 97+00

97+00

5.32 5.83 9.8 10.7 18 69.7 0.0125 895.19

894.32

6.56 10.94 897.48

896.52

898.69

901.67

1.21 2.00 CB 4

0.015
10.00 0.0138

begin

2.45

2.45

1.84

1.84

D53 D54 97+00

97+00

5.29 5.83 11.0 12.1 18 35.9 0.0175 894.32

893.69

7.73 12.97 896.52

895.89

901.67

901.05

5.15 5.85 I 3B
0.015

10.18 0.01760.26

2.71

0.23

2.07

D54 D55 97+00

94+25

5.27 5.83 12.0 13.2 18 272.0 0.0185 893.69

888.66

7.98 13.32 895.89

890.16

901.05

895.54

5.16 5.86 I 3D

0.015
10.25 0.02110.22

2.93
0.20
2.27

D57 D55 94+25

94+25

5.32 5.83 1.2 1.4 12 35.9 0.0175 889.79

889.16

4.58 4.40 890.23

890.16

896.16

895.54

5.93 5.37 I 3B

0.015
10.00 0.0019

begin

0.26

3.19

0.23

2.50

D55 D56 94+25

94+25

5.16 5.83 13.9 15.7 21 19.7 0.0100 888.41

888.21

6.51 14.77 890.16

889.82

895.54

889.96

5.38 5.38 I 3D
0.015

10.82 0.0131

final

0.22

3.41

0.20

2.70

1CDSS 1.0.0.3. 96808_Storm Design - Run 17.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 18 - Eastbound I-70 concrete barrier

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D58 D59 99+75

97+00

5.32 5.82 1.2 1.4 12 272.0 0.0215 900.70

894.85

4.92 4.87 901.08

895.60

907.03

901.56

5.95 5.33 I 3C

0.015
10.00 0.0019

begin

0.26

0.26

0.23

0.23

D59 D60 97+00

94+25

5.14 5.66 2.4 2.6 12 272.0 0.0200 894.85

889.41

5.69 4.70 895.41

890.26

901.56

896.01

6.15 5.71 I 3C
0.015

10.92 0.00730.26

0.52

0.23

0.47

D60 D61 94+25

94+25

4.99 5.63 3.5 4.0 12 65.0 0.0300 889.41

887.46

7.26 5.75 890.05

888.38

896.01

888.46

5.96 5.60 I 3C

0.015
11.72 0.0164

final

0.26
0.78

0.23
0.70

1CDSS 1.0.0.3. 96808_Storm Design - Run 18.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 19 - Westbound I-70 concrete barrier and Ramp H MSE wall

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D62 D63 99+75

99+75

5.32 5.66 1.2 1.3 12 35.9 0.0500 900.86

899.07

6.65 7.43 901.16

899.88

907.19

906.56

6.03 5.33 I 3B

0.015
10.00 0.0018

begin

0.26

0.26

0.23

0.23

D65 D66 105+25

102+50

5.32 5.83 1.6 1.8 12 272.0 0.0200 911.85

906.41

5.16 4.70 912.29

907.19

918.19

912.81

5.90 5.34 I 3D
0.015

10.00 0.0033

begin

0.34

0.60

0.31

0.54

D66 D67 102+50

102+50

5.15 5.80 2.8 3.1 12 35.9 0.0150 906.41

905.87

5.26 4.07 907.12

906.75

912.81

912.86

5.69 5.40 I 3B

0.015
10.88 0.01030.26

0.86
0.23
0.77

D67 D63 102+50

99+75

5.13 5.67 3.7 4.1 12 272.0 0.0250 905.87

899.07

6.84 5.25 906.57

899.99

912.86

906.56

6.29 5.99 I 3D

0.015
10.99 0.01750.20

1.06

0.18

0.95

D63 D64 99+75

99+75

5.01 5.66 5.8 6.5 12 30.7 0.0500 899.07

897.53

9.85 7.43 899.88

898.51

906.56

898.53

6.68 6.49 I 3D
0.015

11.66 0.0446

final

0.22

1.28

0.20

1.15

1CDSS 1.0.0.3. 96808_Storm Design - Run 19.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 20 - Median Ditch

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D68 D69 109+75

109+75

5.32 5.95 14.5 16.2 24 88.6 0.0050 920.73

920.29

4.98 14.86 922.73

922.02

924.73

924.54

2.00 2.00 CB 4

0.015
10.00 0.0068

begin

3.90

3.90

2.73

2.73

D69 D70 109+75

109+75

5.26 5.89 27.5 30.8 36 103.0 0.0050 919.29

918.77

6.23 44.18 921.46

921.17

924.54

921.77

3.08 2.25 CB 4
0.015

10.30 0.0028

final

3.57

7.47

2.50

5.23

1CDSS 1.0.0.3. 96808_Storm Design - Run 20.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 21 - Median Ditch

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D71 D72 124+95

124+95

5.32 5.85 13.4 14.7 24 138.9 0.0050 944.57

943.88

5.01 14.86 946.66

945.88

949.07

953.85

2.41 2.50 CB 4

0.015
10.00 0.0056

begin

3.60

3.60

2.52

2.52

D72 D73 124+95

124+95

5.23 5.85 26.2 29.3 30 110.7 0.0050 943.38

942.83

5.79 26.95 945.88

945.00

953.85

945.33

7.97 7.97 CB 4
0.015

10.46 0.0068

final

3.57

7.17

2.50

5.02

1CDSS 1.0.0.3. 96808_Storm Design - Run 21.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 22 - Median Ditch/Culvert (existing conditions)

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D74 D75 139+70

139+70

5.32 5.93 22.6 25.2 24 98.8 0.0139 972.79

971.42

8.37 24.84 974.96

973.33

974.79

974.79

-0.17 0.00 HW Half He

0.015
10.00 0.0165

begin

7.88

7.88

4.26

4.26

D75 D76 139+70

139+70

5.28 5.93 35.6 39.9 30 104.8 0.0117 970.92

969.69

8.91 41.42 973.33

972.00

974.79

972.19

1.46 1.37 CB 4
0.015

10.20 0.0126

final

3.55

11.43

2.49

6.74

1CDSS 1.0.0.3. 96808_Storm Design - Run 22.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 23 - Median Ditch

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D77 D78 155+17

155+17

5.32 5.94 14.4 16.0 24 103.0 0.0050 986.77

986.25

5.04 14.99 988.77

987.97

990.77

988.25

2.00 2.00 CB 4

0.015
10.00 0.0067

begin

3.86

3.86

2.70

2.70

1CDSS 1.0.0.3. 96808_Storm Design - Run 23.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 24 - Taylor Road from I70 ramps to SR204

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D88 D79 34+00

34+00

5.32 5.74 1.2 1.3 12 31.8 0.0120 932.07

931.69

3.99 3.64 932.96

932.90

935.32

936.57

2.36 2.25 CB 3

0.015
10.00 0.0019

begin

0.26

0.26

0.23

0.23

D89 D79 34+00

34+00

5.32 5.74 1.8 1.9 12 43.8 0.0100 932.13

931.69

4.08 3.33 933.07

932.90

935.13

936.57

2.06 2.00 CB 3
0.015

10.00 0.0038

begin

0.37

0.63

0.33

0.57

D79 D80 34+00

31+00

5.29 5.74 3.0 3.3 12 295.9 0.0100 931.69

928.73

4.48 3.32 932.90

929.62

936.57

933.64

3.67 3.88 MH 3

0.015
10.18 0.01110.00

0.63
0.00
0.57

D90 D80 31+00

31+00

5.32 5.99 1.8 2.0 12 28.2 0.0200 929.29

928.73

5.26 4.70 929.77

929.53

932.53

933.64

2.76 2.24 CB 3

0.015
10.00 0.0042

begin

0.37

1.00

0.33

0.90

D91 D80 31+00

31+00

5.32 5.98 2.0 2.3 12 40.2 0.0150 929.33

928.73

4.89 4.07 929.89

929.55

932.33

933.64

2.44 2.00 CB 3
0.015

10.00 0.0054

begin

0.42

1.42

0.38

1.28

D80 D81 31+00

28+00

5.07 5.46 6.5 7.0 18 295.5 0.0100 928.23

925.28

5.59 9.78 929.21

927.01

933.64

932.14

4.43 3.91 MH 3

0.015
11.28 0.00590.00

1.42
0.00
1.28

D92 D81 28+00

28+00

5.32 5.46 1.1 1.1 12 28.2 0.0300 926.63

925.78

5.27 5.75 927.04

927.01

931.03

932.14

3.99 3.40 CB 3

0.015
10.00 0.0012

begin

0.22

1.64

0.20

1.48

D93 D81 28+00

28+00

5.32 5.46 1.7 1.8 12 28.2 0.0300 926.63

925.78

6.09 5.75 927.10

927.01

931.03

932.14

3.93 3.40 CB 3
0.015

10.00 0.0033

begin

0.36

2.00

0.32

1.80

1CDSS 1.0.0.3. 96808_Storm Design - Run 24.xml



STORM SEWER SYSTEM


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D81 D82 28+00

25+65

4.92 5.46 8.8 9.8 18 231.0 0.0100 925.28

922.97

5.87 9.79 927.01

924.32

932.14

930.64

5.13 5.36 MH 3

0.015
12.16 0.01160.00

2.00

0.00

1.80

D94 D82 25+75

25+65

5.32 5.99 1.1 1.3 12 30.2 0.0300 924.38

923.47

5.41 5.75 924.71

924.21

929.69

930.64

4.98 4.32 CB 3

0.015
10.00 0.0018

begin

0.24

2.24

0.22

2.02

D95 D82 25+50

25+65

5.32 5.99 0.9 1.0 12 31.7 0.0300 924.42

923.47

4.98 5.75 924.71

924.18

929.38

930.64

4.67 3.96 CB 3

0.015
10.00 0.0010

begin

0.18
2.42

0.16
2.18

D82 D83 25+65

22+75

4.81 5.33 10.5 11.6 21 286.2 0.0100 922.72

919.85

6.29 14.79 923.95

921.36

930.64

926.63

6.69 6.17 CB 3

0.015
12.82 0.00710.00

2.42

0.00

2.18

D96 D83 22+75

22+75

5.32 5.99 1.0 1.1 12 34.2 0.0300 921.63

920.60

5.16 5.75 921.93

921.32

926.02

926.63

4.09 3.39 CB 3
0.015

10.00 0.0012

begin

0.20

2.62

0.18

2.36

D97 D83 22+75

22+75

5.32 5.99 1.6 1.8 12 28.2 0.0300 921.45

920.60

5.94 5.75 921.84

921.38

926.12

926.63

4.28 3.67 CB 3

0.015
10.00 0.0033

begin

0.33
2.95

0.30
2.66

D83 D84 22+75

19+75

4.69 5.21 12.4 13.8 21 296.4 0.0125 919.85

916.15

7.11 16.52 921.15

917.71

926.63

921.38

5.48 5.03 MH 3

0.015
13.57 0.01010.00

2.95

0.00

2.66

D98 D84 19+75

19+75

5.32 5.98 1.3 1.5 12 28.0 0.0100 917.18

916.90

3.78 3.32 917.73

917.66

920.77

921.38

3.04 2.59 CB 3
0.015

10.00 0.0024

begin

0.28

3.23

0.25

2.91

D99 D84 19+75

19+75

5.32 5.98 1.4 1.6 12 28.4 0.0100 917.18

916.90

3.86 3.32 917.75

917.67

920.97

921.38

3.22 2.79 CB 3

0.015
10.00 0.0027

begin

0.30
3.53

0.27
3.18

D84 D85 19+75

17+00

4.58 5.10 14.5 16.2 21 270.5 0.0225 916.15

910.06

9.29 22.16 917.32

911.82

921.38

914.72

4.06 3.48 MH 3

0.015
14.27 0.01390.00

3.53

0.00

3.18

D100 D85 17+00

17+00

5.32 5.10 0.1 0.1 12 27.9 0.0100 911.09

910.81

1.79 3.33 911.82

911.82

914.11

914.72

2.29 2.02 CB 3
0.015

10.00 0.0000

begin

0.02

3.55

0.02

3.20

2CDSS 1.0.0.3. 96808_Storm Design - Run 24.xml



STORM SEWER SYSTEM


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D85 D86 17+00

17+00

4.51 5.10 14.4 16.3 21 38.6 0.0175 910.06

909.39

8.38 19.52 911.82

911.28

914.72

914.58

2.90 2.91 MH 3

0.015
14.75 0.01410.00

3.55

0.00

3.20

D86 D87 17+00

17+00

4.50 5.10 15.4 17.5 21 67.2 0.0125 909.39

908.55

7.28 16.52 911.28

910.19

914.58

910.30

3.30 3.44 CB 3

0.015
14.83 0.0162

final

0.26

3.81

0.23

3.43

3CDSS 1.0.0.3. 96808_Storm Design - Run 24.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 25 - Taylor Road and I70 Ramp J

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D101 D102 36+25

37+00

5.32 5.89 36.8 40.7 36 225.0 0.0050 928.51

927.39

6.53 43.87 931.04

929.93

934.01

930.39

2.97 2.50 CB 4

0.015
10.00 0.0049

begin

13.82

13.82

6.91

6.91

1CDSS 1.0.0.3. 96808_Storm Design - Run 25.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 26 - Taylor Road from bridge to I70 ramps (south side) 

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D103 D104 37+00

37+00

5.32 5.95 3.3 3.6 12 78.3 0.0100 943.18

942.40

4.43 3.32 944.39

943.31

946.18

946.18

1.79 2.00 CB 3

0.015
10.00 0.0139

begin

0.68

0.68

0.61

0.61

D104 D105 37+00

37+00

5.26 5.93 5.2 5.8 15 30.0 0.0200 942.15

941.55

6.87 8.52 942.99

942.66

946.18

943.64

3.19 2.78 CB 3
0.015

10.29 0.0108

final

0.41

1.09

0.37

0.98

1CDSS 1.0.0.3. 96808_Storm Design - Run 26.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 27 - Taylor Road from bridge to I70 ramps (north side) 

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D106 D107 42+91

42+52

5.32 5.93 1.3 1.4 12 87.7 0.0100 956.58

955.70

3.77 3.33 957.06

956.45

959.58

960.05

2.52 2.00 CB 3

0.015
10.00 0.0022

begin

0.27

0.27

0.24

0.24

D107 D108 42+52

42+44

5.24 5.91 1.8 2.0 12 20.0 0.0100 955.70

955.50

4.07 3.32 956.39

956.30

960.05

956.50

3.66 3.35 CB 3
0.015

10.39 0.0043

final

0.11

0.38

0.10

0.34

1CDSS 1.0.0.3. 96808_Storm Design - Run 27.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 28 - Taylor Road from I70 ramps (north side) to stream

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D109 D110 45+05

45+00

5.32 5.94 1.1 1.2 12 70.3 0.0100 950.34

949.64

3.60 3.31 950.78

950.37

953.34

953.50

2.56 2.00 CB 3

0.015
10.00 0.0016

begin

0.23

0.23

0.21

0.21

D110 D111 45+00

43+54

5.26 5.90 2.3 2.6 12 45.0 0.0100 949.64

949.19

4.30 3.32 950.34

950.03

953.50

950.19

3.16 2.86 CB 3
0.015

10.33 0.0068

final

0.25

0.48

0.23

0.43

1CDSS 1.0.0.3. 96808_Storm Design - Run 28.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 29 - Taylor Road from stream to end of project

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D112 D113 46+15

47+19

5.32 5.93 0.7 0.7 12 101.8 0.0250 945.88

943.34

4.34 5.25 946.14

944.02

949.88

946.72

3.74 3.00 CB 3

0.015
10.00 0.0006

begin

0.14

0.14

0.13

0.13

D113 D114 47+19

47+25

5.24 5.88 1.2 1.3 12 54.7 0.0150 943.34

942.52

4.25 4.07 943.75

943.26

946.72

946.59

2.97 2.38 CB 3
0.015

10.39 0.00180.11

0.25

0.10

0.23

D114 D115 47+25

47+30

5.20 5.88 1.9 2.2 12 7.3 0.0225 942.52

942.35

5.63 4.98 943.20

943.17

946.59

945.47

3.39 3.08 CB 3

0.015
10.61 0.00490.16

0.41
0.14
0.37

D115 D116 47+30

49+42

5.20 5.72 1.9 2.1 12 207.9 0.0125 942.35

939.75

4.51 3.71 942.92

940.56

945.47

944.25

2.55 2.12 MH 3

0.015
10.63 0.00470.00

0.41

0.00

0.37

D118 D119 48+35

49+45

5.32 5.85 0.6 0.6 12 102.0 0.0100 941.44

940.42

3.01 3.32 941.75

941.10

944.44

943.76

2.69 2.00 CB 3
0.015

10.00 0.0004

begin

0.12

0.53

0.11

0.48

D119 D120 49+45

49+45

5.21 5.85 2.2 2.4 12 42.3 0.0100 940.42

940.00

4.25 3.32 941.10

940.84

943.76

943.95

2.66 2.34 CB 3

0.015
10.56 0.00610.34

0.87
0.31
0.78

D120 D116 49+45

49+42

5.18 5.85 3.4 3.8 12 10.9 0.0225 940.00

939.75

6.43 4.98 940.84

940.67

943.95

944.25

3.11 2.95 CB 3

0.015
10.73 0.01550.27

1.14

0.24

1.03

D121 D122 56+65

56+83

5.32 5.98 0.7 0.8 12 46.1 0.0500 949.31

947.00

5.59 7.43 949.53

947.68

955.45

956.16

5.92 5.15 CB 3
0.015

10.00 0.0006

begin

0.14

1.28

0.13

1.15

1CDSS 1.0.0.3. 96808_Storm Design - Run 29.xml



STORM SEWER SYSTEM


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D122 D123 56+83

56+54

5.29 5.95 0.7 0.8 12 24.1 0.0100 947.00

946.76

3.14 3.31 947.46

947.44

956.16

954.56

8.70 8.16 MH 3

0.015
10.14 0.00060.00

1.28

0.00

1.15

D123 D124 56+54

54+83

5.27 5.81 2.2 2.5 12 177.6 0.0100 946.76

944.98

4.29 3.33 947.43

945.82

954.56

953.69

7.13 6.80 CB 3

0.015
10.27 0.00630.33

1.61

0.30

1.45

D128 D124 54+70

54+73

5.32 5.74 0.5 0.5 12 64.6 0.0500 948.21

944.98

5.03 7.43 948.39

945.77

953.29

953.69

4.90 4.08 CB 3

0.015
10.00 0.0003

begin

0.10
1.71

0.09
1.54

D124 D125 54+73

53+80

5.13 5.74 2.6 2.9 12 88.3 0.0100 944.98

944.10

4.40 3.32 945.77

944.97

953.69

952.10

7.92 7.71 MH 3

0.015
10.95 0.00910.00

1.71

0.00

1.54

D129 D130 53+50

53+75

5.32 5.97 0.7 0.8 12 57.5 0.0300 946.37

944.65

4.65 5.75 946.63

945.33

950.76

951.27

4.13 3.39 CB 3
0.015

10.00 0.0006

begin

0.14

1.85

0.13

1.67

D130 D125 53+75

53+80

5.28 5.95 1.4 1.6 12 18.3 0.0300 944.65

944.10

5.70 5.75 945.02

944.86

951.27

952.10

6.25 5.62 CB 3

0.015
10.21 0.00250.15

2.00
0.14
1.80

D125 D126 53+80

51+87

5.07 5.47 3.9 4.2 15 191.4 0.0100 943.85

941.94

4.93 6.02 944.66

943.13

952.10

947.53

7.44 7.00 MH 3

0.015
11.29 0.00570.00

2.00

0.00

1.80

D131 D126 51+90

51+87

5.32 5.47 0.4 0.4 12 80.6 0.0150 943.44

942.23

3.21 4.07 943.67

943.13

947.19

947.53

3.52 2.75 CB 3
0.015

10.00 0.0002

begin

0.09

2.09

0.08

1.88

D126 D127 51+87

51+50

4.96 5.47 4.2 4.7 15 37.0 0.0100 941.98

941.61

5.02 6.02 943.13

942.88

947.53

945.99

4.40 4.30 MH 3

0.015
11.94 0.00700.00

2.09
0.00
1.88

D127 D116 51+50

49+42

4.93 5.47 5.2 5.8 15 210.4 0.0100 941.61

939.50

5.19 6.03 942.88

940.61

945.99

944.25

3.11 3.13 CB 3

0.015
12.06 0.01080.23

2.32

0.21

2.09

D116 D117 49+42

49+42

4.82 5.47 10.1 11.4 21 13.0 0.0100 939.00

938.87

6.23 14.77 940.46

940.37

944.25

940.62

3.79 3.50 MH 3
0.015

12.73 0.0069

final

0.00

2.32

0.00

2.09

2CDSS 1.0.0.3. 96808_Storm Design - Run 29.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Run 30 - Taylor Road SW (connects to existing system)

96808 06/01/2023 Franklin, Licking, Fairfield Counties

CEF

Rainfall Area:

Minimum Pipe Size :

C

12.00

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

Project : FAI-LIC-70

Tailwater Elevation (ft.): 0.00


JUNCTION

From To

STATION


RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

D135 D136 14+00

14+00

5.32 5.97 0.9 1.0 12 36.3 0.0075 939.98

939.71

3.04 2.88 940.45

940.41

943.04

943.04

2.59 2.06 CB 3

0.015
10.00 0.0010

begin

0.18

0.18

0.16

0.16

D136 D132 14+00

14+00

5.28 5.95 1.3 1.5 12 17.8 0.0100 939.71

939.53

3.79 3.32 940.33

940.29

943.04

944.78

2.71 2.33 CB 3
0.015

10.20 0.00240.10

0.28

0.09

0.25

D132 D133 14+00

13+00

5.27 5.88 1.3 1.5 12 106.2 0.0300 939.53

936.34

5.66 5.76 939.89

937.10

944.78

943.56

4.89 4.25 MH 3

0.015
10.28 0.00230.00

0.28
0.00
0.25

D137 D138 13+00

13+00

5.32 5.98 0.7 0.8 12 36.3 0.0300 938.29

937.21

4.76 5.75 938.56

937.89

941.73

941.73

3.17 2.44 CB 3

0.015
10.00 0.0007

begin

0.15

0.43

0.14

0.39

D138 D133 13+00

13+00

5.30 5.97 1.1 1.2 12 21.6 0.0400 937.21

936.34

5.91 6.64 937.51

937.08

941.73

943.56

4.22 3.52 CB 3
0.015

10.13 0.00160.08

0.51

0.07

0.46

D133 D134 13+00

11+71

5.20 5.82 2.4 2.7 12 126.7 0.0300 936.34

932.54

6.63 5.75 936.84

933.39

943.56

941.07

6.72 6.22 MH 3

0.015
10.59 0.0075

final

0.00
0.51

0.00
0.46

1CDSS 1.0.0.3. 96808_Storm Design - Run 30.xml



FAI-LIC-70-0.00/0.00 
 Drainage Report ▪ June 23, 2023 

VI. Existing Culvert Analysis Calculations 
A preliminary hydraulic analysis was performed for each existing culvert using HY-8. There 
are twelve culverts within the project limits: five culverts are under I-70, one culvert is 
under Taylor Road, two culverts are under SR256, two culverts run parallel with SR256 
under the bridge of I-70, one culvert is under the eastbound I-70 exit ramp to SR256, and 
one culvert is under the eastbound I-70 entrance ramp from SR256.  The existing culverts’ 
parameters were provided by American Structurepoint. Three of the existing culverts have 
Stream Stats data, but the remaining nine culverts utilized drainage areas based on existing 
contours for discharge data. All culverts within the project limits will not need to be 
resized. The existing culverts, depending on the condition, can be extended rather than 
fully replaced.  

 



HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Recurrence 

Table 1 - Summary of Culvert Flows at Crossing: I70 - Sta. 17+88.43 

Headwater 
Elevation 
(ft) 

Discharge 
Names 

Total 
Discharge 
(cfs) 

Existing 48" 
Circular 
Culvert 
Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

849.53 5 year 6.12 6.12 0.00 1 
849.60 10 year 7.05 7.05 0.00 1 
849.69 25 year 8.33 8.33 0.00 1 
849.76 50 year 9.28 9.28 0.00 1 
849.82 100 year 10.18 10.18 0.00 1 
863.60 Overtopping 219.98 219.98 0.00 Overtopping 

Rating Curve Plot for Crossing: I70 - Sta. 17+88.43 

 



Culvert Data: Existing 48" Circular Culvert 

Table 1 - Culvert Summary Table: Existing 48" Circular Culvert 

Disc
harg
e 
Nam
es 

Total 
Disc
harg
e 
(cfs) 

Culv
ert 
Disc
harg
e 
(cfs) 

Head
water 
Eleva
tion 
(ft) 

Inle
t 
Con
trol 
Dep
th 
(ft) 

Out
let 
Con
trol 
Dep
th 
(ft) 

Fl
o
w 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Crit
ical 
De
pth 
(ft) 

Ou
tle
t 
De
pth 
(ft) 

Tail
wate
r 
Dept
h (ft) 

Outl
et 
Vel
ocit
y 
(ft/
s) 

Tail
wate
r 
Velo
city 
(ft/s
) 

5 
year 

6.12 
cfs 

6.12 
cfs 

849.5
3 

0.97 0.0* 1-
S2
n 

0.63 0.7
2 

0.6
3 

0.38 4.82 2.27 

10 
year 

7.05 
cfs 

7.05 
cfs 

849.6
0 

1.05 0.0* 1-
S2
n 

0.67 0.7
7 

0.6
7 

0.41 5.03 2.38 

25 
year 

8.33 
cfs 

8.33 
cfs 

849.6
9 

1.14 0.0* 1-
S2
n 

0.73 0.8
4 

0.7
3 

0.45 5.28 2.51 

50 
year 

9.28 
cfs 

9.28 
cfs 

849.7
6 

1.21 0.0* 1-
S2
n 

0.77 0.8
9 

0.7
7 

0.48 5.45 2.60 

100 
year 

10.18 
cfs 

10.18 
cfs 

849.8
2 

1.27 0.0* 1-
S2
n 

0.81 0.9
3 

0.8
1 

0.51 5.60 2.68 

* Full Flow Headwater elevation is below inlet invert. 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 848.55 ft, 

    Outlet Elevation (invert): 847.24 ft 

Culvert Length: 248.54 ft, 

    Culvert Slope: 0.0053 



Culvert Performance Curve Plot: Existing 48" Circular Culvert 

 



Water Surface Profile Plot for Culvert: Existing 48" Circular Culvert 

 

Site Data - Existing 48" Circular Culvert 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 848.55 ft 

Outlet Station: 248.53 ft 

Outlet Elevation: 847.24 ft 

Number of Barrels: 1 

Culvert Data Summary - Existing 48" Circular Culvert 

Barrel Shape: Circular 

Barrel Diameter: 4.00 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 



Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall (Ke=0.5) 

Inlet Depression: None 

Tailwater Data for Crossing: I70 - Sta. 17+88.43 

Table 2 - Downstream Channel Rating Curve (Crossing: I70 - Sta. 17+88.43) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

6.12 847.68 0.38 2.27 0.40 0.70 
7.05 847.71 0.41 2.38 0.43 0.71 
8.33 847.75 0.45 2.51 0.48 0.72 
9.28 847.78 0.48 2.60 0.51 0.72 
10.18 847.81 0.51 2.68 0.53 0.73 

Tailwater Channel Data - I70 - Sta. 17+88.43 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 6.00 ft 

Side Slope (H:V): 3.00 (_:1) 

Channel Slope: 0.0169 

Channel Manning's n: 0.0400 

Channel Invert Elevation: 847.30 ft 

Roadway Data for Crossing: I70 - Sta. 17+88.43 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 115.00 ft 

Crest Elevation: 863.60 ft 

Roadway Surface: Paved 

Roadway Top Width: 162.50 ft 



StreamStats Report - Culvert Sta. 92+47.89

 Collapse All

  Basin Characteristics

Parameter
Code Parameter Description Value Unit

CSL1085LFP Change in elevation divided by length between points 10 and
85 percent of distance along the longest flow path to the
basin divide, LFP from 2D grid

50.9 feet per mi

DRNAREA Area that drains to a point on a stream 1.96 square miles

FOREST Percentage of area covered by forest 27 percent

LAT_CENT Latitude of Basin Centroid 39.955 decimal
degrees

LC92STOR Percentage of water bodies and wetlands determined from
the NLCD

1.42 percent

OHREGA Ohio Region A Indicator 1 dimensionless

OHREGC Ohio Region C Indicator 0 dimensionless

PRECIPCENT Mean Annual Precip at Basin Centroid 37.8 inches

Region ID: OH
Workspace ID: OH20230516144616714000
Clicked Point (Latitude, Longitude): 39.93613, -82.77904
Time: 2023-05-16 10:46:42 -0400







Parameter
Code Parameter Description Value Unit

STREAM_VARG Streamflow variability index as defined in WRIR 02-4068,
computed from regional grid

0.55 dimensionless

  Peak-Flow Statistics

Peak-Flow Statistics Parameters   [Peak Flow Full Model Reg A SIR2019 5018]

Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

DRNAREA Drainage Area 1.96 square miles 0.04 5989

OHREGC Ohio Region C Indicator 1 if in C else 0 0 dimensionless 0 1

OHREGA Ohio Region A Indicator 1 if in A else 0 1 dimensionless 0 1

CSL1085LFP Stream Slope 10 and 85 Longest Flow
Path

50.9 feet per mi 1.53 516

LC92STOR Percent Storage from NLCD1992 1.42 percent 0 25.35

Peak-Flow Statistics Flow Report   [Peak Flow Full Model Reg A SIR2019 5018]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit PIl PIu ASEp

50-percent AEP flood 178 ft^3/s 94.1 337 40.1

20-percent AEP flood 311 ft^3/s 172 563 37.2

10-percent AEP flood 417 ft^3/s 229 759 37.6

4-percent AEP flood 571 ft^3/s 311 1050 38.1

2-percent AEP flood 698 ft^3/s 377 1290 37.8

1-percent AEP flood 835 ft^3/s 446 1560 39.6

0.2-percent AEP flood 1190 ft^3/s 629 2250 40.3

Peak-Flow Statistics Citations

Koltun, G.F.,2019, Flood-frequency estimates for Ohio streamgages based on data through water year
2015 and techniques for estimating flood-frequency characteristics of rural, unregulated Ohio
streams: U.S. Geological Survey Scientific Investigations Report 2019–5018, 25 p.
(https://dx.doi.org/10.3133/sir20195018)



https://dx.doi.org/10.3133/sir20195018


  Low-Flow Statistics

Low-Flow Statistics Parameters   [Low Flow Region A 2012 5138]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 1.96 square miles 1 1250

STREAM_VARG Streamflow Variability Index from Grid 0.55 dimensionless 0.24 1.12

Low-Flow Statistics Flow Report   [Low Flow Region A 2012 5138]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit SE

1 Day 10 Year Low Flow 0.0291 ft^3/s 53.1

7 Day 10 Year Low Flow 0.037 ft^3/s 40

30 Day 10 Year Low Flow 0.0573 ft^3/s 35.7

90 Day 10 Year Low Flow 0.0885 ft^3/s 29.8

Low-Flow Statistics Citations

Koltun, G.F., and Kula, S.P.,2013, Methods for estimating selected low-flow statistics and development
of annual flow-duration statistics for Ohio: U.S. Geological Survey Scientific Investigations Report
2012–5138, 195 p. (http://pubs.usgs.gov/sir/2012/5138/)

  Flow-Duration Statistics

Flow-Duration Statistics Parameters   [Low Flow Region A 2012 5138]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 1.96 square miles 1 1250

STREAM_VARG Streamflow Variability Index from Grid 0.55 dimensionless 0.24 1.12

Flow-Duration Statistics Flow Report   [Low Flow Region A 2012 5138]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit SE

80 Percent Duration 0.183 ft^3/s 29.1

Flow-Duration Statistics Citations

Koltun, G.F., and Kula, S.P.,2013, Methods for estimating selected low-flow statistics and development
of annual flow-duration statistics for Ohio: U.S. Geological Survey Scientific Investigations Report
2012–5138, 195 p. (http://pubs.usgs.gov/sir/2012/5138/)





http://pubs.usgs.gov/sir/2012/5138/
http://pubs.usgs.gov/sir/2012/5138/


  Annual Flow Statistics

Annual Flow Statistics Parameters   [Low Flow LatLE 41.2 wri02 4068]

Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

DRNAREA Drainage Area 1.96 square miles 0.12 7422

LAT_CENT Latitude of Basin Centroid 39.955 decimal
degrees

38.68 41.2

PRECIPCENT Mean Annual Precip at Basin
Centroid

37.8 inches 34 43.2

Annual Flow Statistics Flow Report   [Low Flow LatLE 41.2 wri02 4068]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit SE ASEp

Mean Annual Flow 1.94 ft^3/s 11.4 11.4

Annual Flow Statistics Citations

Koltun, G. F., and Whitehead, M. T.,2002, Techniques for Estimating Selected Streamflow
Characteristics of Rural, Unregulated Streams in Ohio: U. S. Geological Survey Water-Resources
Investigations Report 02-4068, 50 p (https://pubs.er.usgs.gov/publication/wri024068)

  Monthly Flow Statistics

Monthly Flow Statistics Parameters   [Low Flow LatLE 41.2 wri02 4068]

Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

DRNAREA Drainage Area 1.96 square miles 0.12 7422

LC92STOR Percent Storage from NLCD1992 1.42 percent 0 19

PRECIPCENT Mean Annual Precip at Basin
Centroid

37.8 inches 34 43.2

FOREST Percent Forest 27 percent 0 99.1

LAT_CENT Latitude of Basin Centroid 39.955 decimal
degrees

38.68 41.2

STREAM_VARG Streamflow Variability Index from
Grid

0.55 dimensionless 0.25 1.13

Monthly Flow Statistics Flow Report   [Low Flow LatLE 41.2 wri02 4068]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)





https://pubs.er.usgs.gov/publication/wri024068


Statistic Value Unit SE ASEp

January Mean Flow 2.87 ft^3/s 16.6 16.6

February Mean Flow 3.56 ft^3/s 11.9 11.9

March Mean Flow 3.96 ft^3/s 14 14

April Mean Flow 3.67 ft^3/s 11.2 11.2

May Mean Flow 2.46 ft^3/s 19.5 19.5

June Mean Flow 1.51 ft^3/s 27 27

July Mean Flow 0.856 ft^3/s 28.2 28.2

August Mean Flow 0.622 ft^3/s 36.8 36.8

September Mean Flow 0.402 ft^3/s 43.6 43.6

October Mean Flow 0.397 ft^3/s 50.8 50.8

November Mean Flow 0.923 ft^3/s 37.5 37.5

December Mean Flow 2.01 ft^3/s 21.8 21.8

Monthly Flow Statistics Citations

Koltun, G. F., and Whitehead, M. T.,2002, Techniques for Estimating Selected Streamflow
Characteristics of Rural, Unregulated Streams in Ohio: U. S. Geological Survey Water-Resources
Investigations Report 02-4068, 50 p (https://pubs.er.usgs.gov/publication/wri024068)

  General Flow Statistics

General Flow Statistics Parameters   [Low Flow LatLE 41.2 wri02 4068]

Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

DRNAREA Drainage Area 1.96 square miles 0.12 7422

LC92STOR Percent Storage from NLCD1992 1.42 percent 0 19

STREAM_VARG Streamflow Variability Index from
Grid

0.55 dimensionless 0.25 1.13

LAT_CENT Latitude of Basin Centroid 39.955 decimal
degrees

38.68 41.2

General Flow Statistics Flow Report   [Low Flow LatLE 41.2 wri02 4068]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit SE ASEp

Harmonic Mean Streamflow 0.304 ft^3/s 65.9 65.9

General Flow Statistics Citations



https://pubs.er.usgs.gov/publication/wri024068


Koltun, G. F., and Whitehead, M. T.,2002, Techniques for Estimating Selected Streamflow
Characteristics of Rural, Unregulated Streams in Ohio: U. S. Geological Survey Water-Resources
Investigations Report 02-4068, 50 p (https://pubs.er.usgs.gov/publication/wri024068)
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HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: User Defined 

Table 1 - Summary of Culvert Flows at Crossing: I70 - Sta. 92+47.89 

Headwater 
Elevation 
(ft) 

Discharge 
Names 

Total 
Discharge 
(cfs) 

Existing 96" 
Circular 
Culvert 
Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

876.27 50% 178.00 178.00 0.00 1 
878.25 20% 311.00 311.00 0.00 1 
879.81 10% 417.00 417.00 0.00 1 
883.16 4% 571.00 571.00 0.00 1 
887.01 2% 698.00 698.00 0.00 1 
891.70 1% 835.00 835.00 0.00 1 
894.16 Overtopping 900.05 900.05 0.00 Overtopping 

Rating Curve Plot for Crossing: I70 - Sta. 92+47.89 

 



Culvert Data: Existing 96" Circular Culvert 

Table 1 - Culvert Summary Table: Existing 96" Circular Culvert 

Disc
harg
e 
Nam
es 

Total 
Disc
harg
e 
(cfs) 

Culv
ert 
Disc
harg
e 
(cfs) 

Head
water 
Eleva
tion 
(ft) 

Inle
t 
Con
trol 
Dep
th 
(ft) 

Out
let 
Con
trol 
Dep
th 
(ft) 

Fl
o
w 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Crit
ical 
De
pth 
(ft) 

Ou
tle
t 
De
pth 
(ft) 

Tail
wate
r 
Dept
h (ft) 

Outl
et 
Vel
ocit
y 
(ft/
s) 

Tail
wate
r 
Velo
city 
(ft/s
) 

50% 178.0
0 cfs 

178.0
0 cfs 

876.2
7 

4.67 5.13
6 

2-
M
2c 

3.82 3.3
3 

3.3
3 

1.48 8.99 5.72 

20% 311.0
0 cfs 

311.0
0 cfs 

878.2
5 

6.55 7.12
4 

2-
M
2c 

5.45 4.4
6 

4.4
6 

2.05 10.8
0 

6.88 

10% 417.0
0 cfs 

417.0
0 cfs 

879.8
1 

8.01 8.67
7 

7-
M
2c 

8.00 5.1
9 

5.1
9 

2.42 12.0
7 

7.55 

4% 571.0
0 cfs 

571.0
0 cfs 

883.1
6 

10.4
1 

12.0
31 

7-
M
2c 

8.00 6.0
9 

6.0
9 

2.88 13.9
1 

8.33 

2% 698.0
0 cfs 

698.0
0 cfs 

887.0
1 

12.8
3 

15.8
79 

7-
M
2c 

8.00 6.6
8 

6.6
8 

3.22 15.5
8 

8.86 

1% 835.0
0 cfs 

835.0
0 cfs 

891.7
0 

15.9
9 

20.5
65 

7-
M
2c 

8.00 7.1
5 

7.1
5 

3.56 17.6
1 

9.34 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 871.13 ft, 

    Outlet Elevation (invert): 869.37 ft 

Culvert Length: 290.86 ft, 

    Culvert Slope: 0.0061 



Culvert Performance Curve Plot: Existing 96" Circular Culvert 

 



Water Surface Profile Plot for Culvert: Existing 96" Circular Culvert 

 

Site Data - Existing 96" Circular Culvert 

Site Data Option: Culvert Invert Data 

Inlet Station: 8884.17 ft 

Inlet Elevation: 871.13 ft 

Outlet Station: 9175.02 ft 

Outlet Elevation: 869.37 ft 

Number of Barrels: 1 

Culvert Data Summary - Existing 96" Circular Culvert 

Barrel Shape: Circular 

Barrel Diameter: 8.00 ft 

Barrel Material: Corrugated Steel 

Embedment: 0.00 in 

Barrel Manning's n: 0.0240 



Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall (Ke=0.5) 

Inlet Depression: None 

Tailwater Data for Crossing: I70 - Sta. 92+47.89 

Table 2 - Downstream Channel Rating Curve (Crossing: I70 - Sta. 92+47.89) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

178.00 870.84 1.48 5.72 2.04 0.88 
311.00 871.41 2.05 6.88 2.81 0.92 
417.00 871.78 2.42 7.55 3.32 0.94 
571.00 872.24 2.88 8.33 3.96 0.96 
698.00 872.58 3.22 8.86 4.43 0.98 
835.00 872.92 3.56 9.34 4.88 0.99 

Tailwater Channel Data - I70 - Sta. 92+47.89 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 18.00 ft 

Side Slope (H:V): 2.00 (_:1) 

Channel Slope: 0.0220 

Channel Manning's n: 0.0450 

Channel Invert Elevation: 869.36 ft 

Roadway Data for Crossing: I70 - Sta. 92+47.89 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 72.00 ft 

Crest Elevation: 894.16 ft 

Roadway Surface: Paved 

Roadway Top Width: 162.70 ft 



HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Recurrence 

Table 1 - Summary of Culvert Flows at Crossing: I70 - Sta. 97+71.20 

Headwater 
Elevation 
(ft) 

Discharge 
Names 

Total 
Discharge 
(cfs) 

Existing 48" 
Circular 
Culvert 
Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

888.22 5 year 5.10 5.10 0.00 1 
888.29 10 year 5.83 5.83 0.00 1 
888.39 25 year 7.07 7.07 0.00 1 
888.48 50 year 8.17 8.17 0.00 1 
888.60 100 year 9.75 9.75 0.00 1 
903.79 Overtopping 171.76 171.76 0.00 Overtopping 

Rating Curve Plot for Crossing: I70 - Sta. 97+71.20 

 



Culvert Data: Existing 48" Circular Culvert 

Table 1 - Culvert Summary Table: Existing 48" Circular Culvert 

Disc
harg
e 
Nam
es 

Total 
Disc
harg
e 
(cfs) 

Culv
ert 
Disc
harg
e 
(cfs) 

Head
water 
Eleva
tion 
(ft) 

Inle
t 
Con
trol 
Dep
th 
(ft) 

Out
let 
Con
trol 
Dep
th 
(ft) 

Fl
o
w 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Crit
ical 
De
pth 
(ft) 

Ou
tle
t 
De
pth 
(ft) 

Tail
wate
r 
Dept
h (ft) 

Outl
et 
Vel
ocit
y 
(ft/
s) 

Tail
wate
r 
Velo
city 
(ft/s
) 

5 
year 

5.10 
cfs 

5.10 
cfs 

888.2
2 

0.94 0.0* 1-
S2
n 

0.58 0.6
5 

0.5
8 

0.51 4.49 9.66 

10 
year 

5.83 
cfs 

5.83 
cfs 

888.2
9 

1.01 0.0* 1-
S2
n 

0.62 0.7
0 

0.6
2 

0.54 4.66 9.99 

25 
year 

7.07 
cfs 

7.07 
cfs 

888.3
9 

1.11 0.0* 1-
S2
n 

0.68 0.7
7 

0.6
8 

0.58 4.94 10.48 

50 
year 

8.17 
cfs 

8.17 
cfs 

888.4
8 

1.20 0.0* 1-
S2
n 

0.73 0.8
3 

0.7
3 

0.61 5.15 10.86 

100 
year 

9.75 
cfs 

9.75 
cfs 

888.6
0 

1.32 0.0* 1-
S2
n 

0.80 0.9
1 

0.8
0 

0.66 5.43 11.35 

* Full Flow Headwater elevation is below inlet invert. 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 887.28 ft, 

    Outlet Elevation (invert): 882.23 ft 

Culvert Length: 250.93 ft, 

    Culvert Slope: 0.0201 



Culvert Performance Curve Plot: Existing 48" Circular Culvert 

 



Water Surface Profile Plot for Culvert: Existing 48" Circular Culvert 

 

Site Data - Existing 48" Circular Culvert 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 887.28 ft 

Outlet Station: 250.88 ft 

Outlet Elevation: 882.23 ft 

Number of Barrels: 1 

Culvert Data Summary - Existing 48" Circular Culvert 

Barrel Shape: Circular 

Barrel Diameter: 4.00 ft 

Barrel Material: Corrugated Steel 

Embedment: 0.00 in 

Barrel Manning's n: 0.0240 



Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting (Ke=0.9) 

Inlet Depression: None 

Tailwater Data for Crossing: I70 - Sta. 97+71.20 

Table 2 - Downstream Channel Rating Curve (Crossing: I70 - Sta. 97+71.20) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

5.10 882.74 0.51 9.66 3.85 3.36 
5.83 882.77 0.54 9.99 4.05 3.39 
7.07 882.81 0.58 10.48 4.35 3.43 
8.17 882.84 0.61 10.86 4.59 3.46 
9.75 882.89 0.66 11.35 4.91 3.50 

Tailwater Channel Data - I70 - Sta. 97+71.20 

Tailwater Channel Option: Triangular Channel 

Side Slope (H:V): 2.00 (_:1) 

Channel Slope: 0.1200 

Channel Manning's n: 0.0200 

Channel Invert Elevation: 882.23 ft 

Roadway Data for Crossing: I70 - Sta. 97+71.20 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 12.00 ft 

Crest Elevation: 903.79 ft 

Roadway Surface: Paved 

Roadway Top Width: 170.70 ft 



HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Recurrence 

Table 1 - Summary of Culvert Flows at Crossing: I70 - Sta. 139+70.45 

Headwater 
Elevation 
(ft) 

Discharge 
Names 

Total 
Discharge 
(cfs) 

Existing 24" 
Circular 
Culvert 
Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

972.11 5 year 2.46 2.46 0.00 1 
972.17 10 year 2.83 2.83 0.00 1 
972.25 25 year 3.39 3.39 0.00 1 
972.31 50 year 3.84 3.84 0.00 1 
972.38 100 year 4.38 4.38 0.00 1 
979.80 Overtopping 41.54 41.54 0.00 Overtopping 

Rating Curve Plot for Crossing: I70 - Sta. 139+70.45 

 



Culvert Data: Existing 24" Circular Culvert 

Table 1 - Culvert Summary Table: Existing 24" Circular Culvert 

Disc
harg
e 
Nam
es 

Total 
Disc
harg
e 
(cfs) 

Culv
ert 
Disc
harg
e 
(cfs) 

Head
water 
Eleva
tion 
(ft) 

Inle
t 
Con
trol 
Dep
th 
(ft) 

Out
let 
Con
trol 
Dep
th 
(ft) 

Fl
o
w 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Crit
ical 
De
pth 
(ft) 

Ou
tle
t 
De
pth 
(ft) 

Tail
wate
r 
Dept
h (ft) 

Outl
et 
Vel
ocit
y 
(ft/
s) 

Tail
wate
r 
Velo
city 
(ft/s
) 

5 
year 

2.46 
cfs 

2.46 
cfs 

972.1
1 

0.74 0.0* 1-
JS
1t 

0.42 0.5
5 

0.7
9 

0.79 2.14 1.98 

10 
year 

2.83 
cfs 

2.83 
cfs 

972.1
7 

0.80 0.0* 1-
JS
1t 

0.44 0.5
9 

0.8
3 

0.83 2.30 2.05 

25 
year 

3.39 
cfs 

3.39 
cfs 

972.2
5 

0.88 0.0* 1-
S2
n 

0.49 0.6
4 

0.4
9 

0.89 5.73 2.14 

50 
year 

3.84 
cfs 

3.84 
cfs 

972.3
1 

0.94 0.0* 1-
S2
n 

0.52 0.6
9 

0.5
2 

0.93 5.93 2.21 

100 
year 

4.38 
cfs 

4.38 
cfs 

972.3
8 

1.01 0.0* 1-
S2
n 

0.55 0.7
4 

0.5
6 

0.98 6.10 2.29 

* Full Flow Headwater elevation is below inlet invert. 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 971.37 ft, 

    Outlet Elevation (invert): 970.19 ft 

Culvert Length: 104.84 ft, 

    Culvert Slope: 0.0112 



Culvert Performance Curve Plot: Existing 24" Circular Culvert 

 



Water Surface Profile Plot for Culvert: Existing 24" Circular Culvert 

 

Site Data - Existing 24" Circular Culvert 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 971.37 ft 

Outlet Station: 104.83 ft 

Outlet Elevation: 970.19 ft 

Number of Barrels: 1 

Culvert Data Summary - Existing 24" Circular Culvert 

Barrel Shape: Circular 

Barrel Diameter: 2.00 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 



Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall 

Inlet Depression: None 

Tailwater Data for Crossing: I70 - Sta. 139+70.45 

Table 2 - Downstream Channel Rating Curve (Crossing: I70 - Sta. 139+70.45) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

2.46 970.98 0.79 1.98 1.48 0.56 
2.83 971.02 0.83 2.05 1.56 0.56 
3.39 971.08 0.89 2.14 1.67 0.57 
3.84 971.12 0.93 2.21 1.75 0.57 
4.38 971.17 0.98 2.29 1.84 0.58 

Tailwater Channel Data - I70 - Sta. 139+70.45 

Tailwater Channel Option: Triangular Channel 

Side Slope (H:V): 2.00 (_:1) 

Channel Slope: 0.0301 

Channel Manning's n: 0.0650 

Channel Invert Elevation: 970.19 ft 

Roadway Data for Crossing: I70 - Sta. 139+70.45 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 148.00 ft 

Crest Elevation: 979.80 ft 

Roadway Surface: Paved 

Roadway Top Width: 42.00 ft 



HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: User Defined 

Table 1 - Summary of Culvert Flows at Crossing: Taylor Road - Sta. 44+74.12 

Headwater 
Elevation 
(ft) 

Discharge 
Names 

Total 
Discharge 
(cfs) 

Existing  20' 
x 9'  Box 
Culvert 
Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

900.95 50% 169.00 169.00 0.00 1 
902.04 20% 295.00 295.00 0.00 1 
902.75 10% 395.00 395.00 0.00 1 
903.65 4% 539.00 539.00 0.00 1 
904.33 2% 659.00 659.00 0.00 1 
904.99 1% 787.00 787.00 0.00 1 
914.34 Overtopping 2698.97 2698.97 0.00 Overtopping 

Rating Curve Plot for Crossing: Taylor Road - Sta. 44+74.12 

 



Culvert Data: Existing  20' x 9'  Box Culvert 

Table 1 - Culvert Summary Table: Existing  20' x 9'  Box Culvert 

Disc
harg
e 
Nam
es 

Total 
Disc
harg
e 
(cfs) 

Culv
ert 
Disc
harg
e 
(cfs) 

Head
water 
Eleva
tion 
(ft) 

Inle
t 
Con
trol 
Dep
th 
(ft) 

Out
let 
Con
trol 
Dep
th 
(ft) 

Fl
o
w 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Crit
ical 
De
pth 
(ft) 

Ou
tle
t 
De
pth 
(ft) 

Tail
wate
r 
Dept
h (ft) 

Outl
et 
Vel
ocit
y 
(ft/
s) 

Tail
wate
r 
Velo
city 
(ft/s
) 

50% 169.0
0 cfs 

169.0
0 cfs 

900.9
5 

2.21 2.93
2 

1-
S1
t 

0.75 1.3
0 

3.5
5 

2.77 2.38 3.49 

20% 295.0
0 cfs 

295.0
0 cfs 

902.0
4 

3.20 4.01
8 

1-
S1
t 

1.06 1.8
9 

4.5
0 

3.72 3.28 4.09 

10% 395.0
0 cfs 

395.0
0 cfs 

902.7
5 

3.89 4.73
3 

1-
S1
t 

1.27 2.3
0 

5.1
1 

4.32 3.87 4.43 

4% 539.0
0 cfs 

539.0
0 cfs 

903.6
5 

4.78 5.63
3 

1-
S1
t 

1.55 2.8
3 

5.8
4 

5.06 4.61 4.82 

2% 659.0
0 cfs 

659.0
0 cfs 

904.3
3 

5.45 6.30
5 

1-
S1
t 

1.76 3.2
3 

6.3
8 

5.59 5.17 5.08 

1% 787.0
0 cfs 

787.0
0 cfs 

904.9
9 

6.12 6.96
8 

1-
S1
t 

1.98 3.6
4 

6.8
9 

6.10 5.71 5.33 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 898.02 ft, 

    Outlet Elevation (invert): 897.23 ft 

Culvert Length: 59.98 ft, 

    Culvert Slope: 0.0132 



Culvert Performance Curve Plot: Existing  20' x 9'  Box Culvert 

 



Water Surface Profile Plot for Culvert: Existing  20' x 9'  Box Culvert 

 

Site Data - Existing  20' x 9'  Box Culvert 

Site Data Option: Culvert Invert Data 

Inlet Station: 4474.12 ft 

Inlet Elevation: 898.02 ft 

Outlet Station: 4414.15 ft 

Outlet Elevation: 897.23 ft 

Number of Barrels: 1 

Culvert Data Summary - Existing  20' x 9'  Box Culvert 

Barrel Shape: Concrete Box 

Barrel Span: 20.00 ft 

Barrel Rise: 9.00 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 



Barrel Manning's n: 0.0120 

Culvert Type: Straight 

Inlet Configuration: Square Edge (90º) Headwall 

Inlet Depression: None 

Tailwater Data for Crossing: Taylor Road - Sta. 44+74.12 

Table 2 - Downstream Channel Rating Curve (Crossing: Taylor Road - Sta. 44+74.12) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

169.00 900.78 2.77 3.49 0.95 0.42 
295.00 901.73 3.72 4.09 1.28 0.44 
395.00 902.34 4.32 4.43 1.48 0.45 
539.00 903.07 5.06 4.82 1.74 0.46 
659.00 903.61 5.59 5.08 1.92 0.46 
787.00 904.12 6.10 5.33 2.09 0.47 

Tailwater Channel Data - Taylor Road - Sta. 44+74.12 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 12.00 ft 

Side Slope (H:V): 2.00 (_:1) 

Channel Slope: 0.0055 

Channel Manning's n: 0.0500 

Channel Invert Elevation: 898.01 ft 

Roadway Data for Crossing: Taylor Road - Sta. 44+74.12 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 71.50 ft 

Crest Elevation: 914.34 ft 

Roadway Surface: Paved 

Roadway Top Width: 15.00 ft 



StreamStats Report - Culvert (Taylor Road) Sta. 44+74.12

 Collapse All

  Basin Characteristics

Parameter
Code Parameter Description Value Unit

CSL1085LFP Change in elevation divided by length between points 10
and 85 percent of distance along the longest flow path to
the basin divide, LFP from 2D grid

46.5 feet per mi

DRNAREA Area that drains to a point on a stream 1.88 square miles

FOREST Percentage of area covered by forest 25.5 percent

LAT_CENT Latitude of Basin Centroid 39.9558 decimal
degrees

LC92STOR Percentage of water bodies and wetlands determined
from the NLCD

1.47 percent

OHREGA Ohio Region A Indicator 1 dimensionless

OHREGC Ohio Region C Indicator 0 dimensionless

PRECIPCENT Mean Annual Precip at Basin Centroid 37.8 inches

Region ID: OH
Workspace ID: OH20230516145209415000
Clicked Point (Latitude, Longitude): 39.93880, -82.77299
Time: 2023-05-16 10:52:31 -0400







Parameter
Code Parameter Description Value Unit

STREAM_VARG Streamflow variability index as defined in WRIR 02-4068,
computed from regional grid

0.54 dimensionless

  Peak-Flow Statistics

Peak-Flow Statistics Parameters   [Peak Flow Full Model Reg A SIR2019 5018]

Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

DRNAREA Drainage Area 1.88 square miles 0.04 5989

OHREGC Ohio Region C Indicator 1 if in C else 0 0 dimensionless 0 1

OHREGA Ohio Region A Indicator 1 if in A else 0 1 dimensionless 0 1

CSL1085LFP Stream Slope 10 and 85 Longest Flow
Path

46.5 feet per mi 1.53 516

LC92STOR Percent Storage from NLCD1992 1.47 percent 0 25.35

Peak-Flow Statistics Flow Report   [Peak Flow Full Model Reg A SIR2019 5018]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit PIl PIu ASEp

50-percent AEP flood 169 ft^3/s 89.4 319 40.1

20-percent AEP flood 295 ft^3/s 163 534 37.2

10-percent AEP flood 395 ft^3/s 217 719 37.6

4-percent AEP flood 539 ft^3/s 294 988 38.1

2-percent AEP flood 659 ft^3/s 356 1220 37.8

1-percent AEP flood 787 ft^3/s 420 1470 39.6

0.2-percent AEP flood 1120 ft^3/s 592 2120 40.3

Peak-Flow Statistics Citations

Koltun, G.F.,2019, Flood-frequency estimates for Ohio streamgages based on data through water
year 2015 and techniques for estimating flood-frequency characteristics of rural, unregulated Ohio
streams: U.S. Geological Survey Scientific Investigations Report 2019–5018, 25 p.
(https://dx.doi.org/10.3133/sir20195018)



https://dx.doi.org/10.3133/sir20195018


  Low-Flow Statistics

Low-Flow Statistics Parameters   [Low Flow Region A 2012 5138]

Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

DRNAREA Drainage Area 1.88 square miles 1 1250

STREAM_VARG Streamflow Variability Index from
Grid

0.54 dimensionless 0.24 1.12

Low-Flow Statistics Flow Report   [Low Flow Region A 2012 5138]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit SE

1 Day 10 Year Low Flow 0.0312 ft^3/s 53.1

7 Day 10 Year Low Flow 0.0393 ft^3/s 40

30 Day 10 Year Low Flow 0.06 ft^3/s 35.7

90 Day 10 Year Low Flow 0.0908 ft^3/s 29.8

Low-Flow Statistics Citations

Koltun, G.F., and Kula, S.P.,2013, Methods for estimating selected low-flow statistics and
development of annual flow-duration statistics for Ohio: U.S. Geological Survey Scientific
Investigations Report 2012–5138, 195 p. (http://pubs.usgs.gov/sir/2012/5138/)

  Flow-Duration Statistics

Flow-Duration Statistics Parameters   [Low Flow Region A 2012 5138]

Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

DRNAREA Drainage Area 1.88 square miles 1 1250

STREAM_VARG Streamflow Variability Index from
Grid

0.54 dimensionless 0.24 1.12

Flow-Duration Statistics Flow Report   [Low Flow Region A 2012 5138]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit SE

80 Percent Duration 0.184 ft^3/s 29.1





http://pubs.usgs.gov/sir/2012/5138/


Flow-Duration Statistics Citations

Koltun, G.F., and Kula, S.P.,2013, Methods for estimating selected low-flow statistics and
development of annual flow-duration statistics for Ohio: U.S. Geological Survey Scientific
Investigations Report 2012–5138, 195 p. (http://pubs.usgs.gov/sir/2012/5138/)

  Annual Flow Statistics

Annual Flow Statistics Parameters   [Low Flow LatLE 41.2 wri02 4068]

Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

DRNAREA Drainage Area 1.88 square miles 0.12 7422

LAT_CENT Latitude of Basin Centroid 39.9558 decimal
degrees

38.68 41.2

PRECIPCENT Mean Annual Precip at Basin
Centroid

37.8 inches 34 43.2

Annual Flow Statistics Flow Report   [Low Flow LatLE 41.2 wri02 4068]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit SE ASEp

Mean Annual Flow 1.86 ft^3/s 11.4 11.4

Annual Flow Statistics Citations

Koltun, G. F., and Whitehead, M. T.,2002, Techniques for Estimating Selected Streamflow
Characteristics of Rural, Unregulated Streams in Ohio: U. S. Geological Survey Water-Resources
Investigations Report 02-4068, 50 p (https://pubs.er.usgs.gov/publication/wri024068)

  Monthly Flow Statistics

Monthly Flow Statistics Parameters   [Low Flow LatLE 41.2 wri02 4068]

Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

DRNAREA Drainage Area 1.88 square miles 0.12 7422

LC92STOR Percent Storage from NLCD1992 1.47 percent 0 19

PRECIPCENT Mean Annual Precip at Basin
Centroid

37.8 inches 34 43.2

FOREST Percent Forest 25.5 percent 0 99.1





http://pubs.usgs.gov/sir/2012/5138/
https://pubs.er.usgs.gov/publication/wri024068


Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

LAT_CENT Latitude of Basin Centroid 39.9558 decimal
degrees

38.68 41.2

STREAM_VARG Streamflow Variability Index from
Grid

0.54 dimensionless 0.25 1.13

Monthly Flow Statistics Flow Report   [Low Flow LatLE 41.2 wri02 4068]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit SE ASEp

January Mean Flow 2.76 ft^3/s 16.6 16.6

February Mean Flow 3.41 ft^3/s 11.9 11.9

March Mean Flow 3.79 ft^3/s 14 14

April Mean Flow 3.52 ft^3/s 11.2 11.2

May Mean Flow 2.35 ft^3/s 19.5 19.5

June Mean Flow 1.46 ft^3/s 27 27

July Mean Flow 0.828 ft^3/s 28.2 28.2

August Mean Flow 0.606 ft^3/s 36.8 36.8

September Mean Flow 0.39 ft^3/s 43.6 43.6

October Mean Flow 0.386 ft^3/s 50.8 50.8

November Mean Flow 0.884 ft^3/s 37.5 37.5

December Mean Flow 1.92 ft^3/s 21.8 21.8

Monthly Flow Statistics Citations

Koltun, G. F., and Whitehead, M. T.,2002, Techniques for Estimating Selected Streamflow
Characteristics of Rural, Unregulated Streams in Ohio: U. S. Geological Survey Water-Resources
Investigations Report 02-4068, 50 p (https://pubs.er.usgs.gov/publication/wri024068)

  General Flow Statistics

General Flow Statistics Parameters   [Low Flow LatLE 41.2 wri02 4068]

Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

DRNAREA Drainage Area 1.88 square miles 0.12 7422

LC92STOR Percent Storage from NLCD1992 1.47 percent 0 19

STREAM_VARG Streamflow Variability Index from
Grid

0.54 dimensionless 0.25 1.13



https://pubs.er.usgs.gov/publication/wri024068


Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

LAT_CENT Latitude of Basin Centroid 39.9558 decimal
degrees

38.68 41.2

General Flow Statistics Flow Report   [Low Flow LatLE 41.2 wri02 4068]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit SE ASEp

Harmonic Mean Streamflow 0.31 ft^3/s 65.9 65.9

General Flow Statistics Citations

Koltun, G. F., and Whitehead, M. T.,2002, Techniques for Estimating Selected Streamflow
Characteristics of Rural, Unregulated Streams in Ohio: U. S. Geological Survey Water-Resources
Investigations Report 02-4068, 50 p (https://pubs.er.usgs.gov/publication/wri024068)
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HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: User Defined 

Table 1 - Summary of Culvert Flows at Crossing: Taylor Road - Sta. 44+74.12 

Headwater 
Elevation 
(ft) 

Discharge 
Names 

Total 
Discharge 
(cfs) 

Existing  20' 
x 9'  Box 
Culvert 
Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

900.95 50% 169.00 169.00 0.00 1 
902.04 20% 295.00 295.00 0.00 1 
902.75 10% 395.00 395.00 0.00 1 
903.65 4% 539.00 539.00 0.00 1 
904.33 2% 659.00 659.00 0.00 1 
904.99 1% 787.00 787.00 0.00 1 
914.34 Overtopping 2698.97 2698.97 0.00 Overtopping 

Rating Curve Plot for Crossing: Taylor Road - Sta. 44+74.12 

 



Culvert Data: Existing  20' x 9'  Box Culvert 

Table 1 - Culvert Summary Table: Existing  20' x 9'  Box Culvert 

Disc
harg
e 
Nam
es 

Total 
Disc
harg
e 
(cfs) 

Culv
ert 
Disc
harg
e 
(cfs) 

Head
water 
Eleva
tion 
(ft) 

Inle
t 
Con
trol 
Dep
th 
(ft) 

Out
let 
Con
trol 
Dep
th 
(ft) 

Fl
o
w 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Crit
ical 
De
pth 
(ft) 

Ou
tle
t 
De
pth 
(ft) 

Tail
wate
r 
Dept
h (ft) 

Outl
et 
Vel
ocit
y 
(ft/
s) 

Tail
wate
r 
Velo
city 
(ft/s
) 

50% 169.0
0 cfs 

169.0
0 cfs 

900.9
5 

2.21 2.93
2 

1-
S1
t 

0.75 1.3
0 

3.5
5 

2.77 2.38 3.49 

20% 295.0
0 cfs 

295.0
0 cfs 

902.0
4 

3.20 4.01
8 

1-
S1
t 

1.06 1.8
9 

4.5
0 

3.72 3.28 4.09 

10% 395.0
0 cfs 

395.0
0 cfs 

902.7
5 

3.89 4.73
3 

1-
S1
t 

1.27 2.3
0 

5.1
1 

4.32 3.87 4.43 

4% 539.0
0 cfs 

539.0
0 cfs 

903.6
5 

4.78 5.63
3 

1-
S1
t 

1.55 2.8
3 

5.8
4 

5.06 4.61 4.82 

2% 659.0
0 cfs 

659.0
0 cfs 

904.3
3 

5.45 6.30
5 

1-
S1
t 

1.76 3.2
3 

6.3
8 

5.59 5.17 5.08 

1% 787.0
0 cfs 

787.0
0 cfs 

904.9
9 

6.12 6.96
8 

1-
S1
t 

1.98 3.6
4 

6.8
9 

6.10 5.71 5.33 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 898.02 ft, 

    Outlet Elevation (invert): 897.23 ft 

Culvert Length: 59.98 ft, 

    Culvert Slope: 0.0132 



Culvert Performance Curve Plot: Existing  20' x 9'  Box Culvert 

 



Water Surface Profile Plot for Culvert: Existing  20' x 9'  Box Culvert 

 

Site Data - Existing  20' x 9'  Box Culvert 

Site Data Option: Culvert Invert Data 

Inlet Station: 4474.12 ft 

Inlet Elevation: 898.02 ft 

Outlet Station: 4414.15 ft 

Outlet Elevation: 897.23 ft 

Number of Barrels: 1 

Culvert Data Summary - Existing  20' x 9'  Box Culvert 

Barrel Shape: Concrete Box 

Barrel Span: 20.00 ft 

Barrel Rise: 9.00 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 



Barrel Manning's n: 0.0120 

Culvert Type: Straight 

Inlet Configuration: Square Edge (90º) Headwall 

Inlet Depression: None 

Tailwater Data for Crossing: Taylor Road - Sta. 44+74.12 

Table 2 - Downstream Channel Rating Curve (Crossing: Taylor Road - Sta. 44+74.12) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

169.00 900.78 2.77 3.49 0.95 0.42 
295.00 901.73 3.72 4.09 1.28 0.44 
395.00 902.34 4.32 4.43 1.48 0.45 
539.00 903.07 5.06 4.82 1.74 0.46 
659.00 903.61 5.59 5.08 1.92 0.46 
787.00 904.12 6.10 5.33 2.09 0.47 

Tailwater Channel Data - Taylor Road - Sta. 44+74.12 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 12.00 ft 

Side Slope (H:V): 2.00 (_:1) 

Channel Slope: 0.0055 

Channel Manning's n: 0.0500 

Channel Invert Elevation: 898.01 ft 

Roadway Data for Crossing: Taylor Road - Sta. 44+74.12 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 71.50 ft 

Crest Elevation: 914.34 ft 

Roadway Surface: Paved 

Roadway Top Width: 15.00 ft 



HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Recurrence 

Table 1 - Summary of Culvert Flows at Crossing: SR256 - Sta. 25+00.00 (left) 

Headwater 
Elevation 
(ft) 

Discharge 
Names 

Total 
Discharge 
(cfs) 

Existing 15" 
Circular 
Culvert 
Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

847.19 5 year 1.04 1.04 0.00 1 
847.23 10 year 1.18 1.18 0.00 1 
847.28 25 year 1.37 1.37 0.00 1 
847.32 50 year 1.51 1.51 0.00 1 
847.35 100 year 1.63 1.63 0.00 1 
867.80 Overtopping 18.91 18.91 0.00 Overtopping 

Rating Curve Plot for Crossing: SR256 - Sta. 25+00.00 (left) 

 



Culvert Data: Existing 15" Circular Culvert 

Table 1 - Culvert Summary Table: Existing 15" Circular Culvert 

Disc
harg
e 
Nam
es 

Total 
Disc
harg
e 
(cfs) 

Culv
ert 
Disc
harg
e 
(cfs) 

Head
water 
Eleva
tion 
(ft) 

Inle
t 
Con
trol 
Dep
th 
(ft) 

Out
let 
Con
trol 
Dep
th 
(ft) 

Fl
o
w 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Crit
ical 
De
pth 
(ft) 

Ou
tle
t 
De
pth 
(ft) 

Tail
wate
r 
Dept
h (ft) 

Outl
et 
Vel
ocit
y 
(ft/
s) 

Tail
wate
r 
Velo
city 
(ft/s
) 

5 
year 

1.04 
cfs 

1.04 
cfs 

847.1
9 

0.55 0.0* 1-
S2
n 

0.32 0.4
0 

0.3
2 

0.51 4.21 0.67 

10 
year 

1.18 
cfs 

1.18 
cfs 

847.2
3 

0.59 0.0* 1-
S2
n 

0.34 0.4
3 

0.3
4 

0.53 4.37 0.69 

25 
year 

1.37 
cfs 

1.37 
cfs 

847.2
8 

0.64 0.0* 1-
S2
n 

0.37 0.4
6 

0.3
7 

0.57 4.56 0.71 

50 
year 

1.51 
cfs 

1.51 
cfs 

847.3
2 

0.68 0.0* 1-
S2
n 

0.39 0.4
9 

0.3
9 

0.59 4.68 0.73 

100 
year 

1.63 
cfs 

1.63 
cfs 

847.3
5 

0.71 0.0* 1-
S2
n 

0.40 0.5
1 

0.4
0 

0.60 4.78 0.75 

* Full Flow Headwater elevation is below inlet invert. 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 846.64 ft, 

    Outlet Elevation (invert): 844.18 ft 

Culvert Length: 228.23 ft, 

    Culvert Slope: 0.0108 



Culvert Performance Curve Plot: Existing 15" Circular Culvert 

 



Water Surface Profile Plot for Culvert: Existing 15" Circular Culvert 

 

Site Data - Existing 15" Circular Culvert 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 846.64 ft 

Outlet Station: 228.22 ft 

Outlet Elevation: 844.18 ft 

Number of Barrels: 1 

Culvert Data Summary - Existing 15" Circular Culvert 

Barrel Shape: Circular 

Barrel Diameter: 1.25 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 



Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall 

Inlet Depression: None 

Tailwater Data for Crossing: SR256 - Sta. 25+00.00 (left) 

Table 2 - Downstream Channel Rating Curve (Crossing: SR256 - Sta. 25+00.00 (left)) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

1.04 844.69 0.51 0.67 0.20 0.23 
1.18 844.72 0.53 0.69 0.21 0.23 
1.37 844.75 0.57 0.71 0.22 0.24 
1.51 844.77 0.59 0.73 0.23 0.24 
1.63 844.79 0.60 0.75 0.23 0.24 

Tailwater Channel Data - SR256 - Sta. 25+00.00 (left) 

Tailwater Channel Option: Triangular Channel 

Side Slope (H:V): 6.00 (_:1) 

Channel Slope: 0.0062 

Channel Manning's n: 0.0700 

Channel Invert Elevation: 844.18 ft 

Roadway Data for Crossing: SR256 - Sta. 25+00.00 (left) 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 167.00 ft 

Crest Elevation: 867.80 ft 

Roadway Surface: Paved 

Roadway Top Width: 40.00 ft 



HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Recurrence 

Table 1 - Summary of Culvert Flows at Crossing: SR256 - Sta. 25+00.00 (right) 

Headwater 
Elevation 
(ft) 

Discharge 
Names 

Total 
Discharge 
(cfs) 

Existing 21" 
Circular 
Culvert 
Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

846.98 5 year 3.41 3.41 0.00 1 
847.07 10 year 3.93 3.93 0.00 1 
847.18 25 year 4.63 4.63 0.00 1 
847.26 50 year 5.15 5.15 0.00 1 
847.33 100 year 5.64 5.64 0.00 1 
871.20 Overtopping 45.35 45.35 0.00 Overtopping 

Rating Curve Plot for Crossing: SR256 - Sta. 25+00.00 (right) 

 



Culvert Data: Existing 21" Circular Culvert 

Table 1 - Culvert Summary Table: Existing 21" Circular Culvert 

Disc
harg
e 
Nam
es 

Total 
Disc
harg
e 
(cfs) 

Culv
ert 
Disc
harg
e 
(cfs) 

Head
water 
Eleva
tion 
(ft) 

Inle
t 
Con
trol 
Dep
th 
(ft) 

Out
let 
Con
trol 
Dep
th 
(ft) 

Fl
o
w 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Crit
ical 
De
pth 
(ft) 

Ou
tle
t 
De
pth 
(ft) 

Tail
wate
r 
Dept
h (ft) 

Outl
et 
Vel
ocit
y 
(ft/
s) 

Tail
wate
r 
Velo
city 
(ft/s
) 

5 
year 

3.41 
cfs 

3.41 
cfs 

846.9
8 

0.93 0.0* 1-
S2
n 

0.52 0.6
7 

0.5
2 

0.67 5.68 1.92 

10 
year 

3.93 
cfs 

3.93 
cfs 

847.0
7 

1.02 0.0* 1-
S2
n 

0.56 0.7
2 

0.5
6 

0.70 5.92 1.99 

25 
year 

4.63 
cfs 

4.63 
cfs 

847.1
8 

1.13 0.0* 1-
S2
n 

0.61 0.7
9 

0.6
1 

0.75 6.19 2.07 

50 
year 

5.15 
cfs 

5.15 
cfs 

847.2
6 

1.21 0.0* 1-
S2
n 

0.65 0.8
3 

0.6
5 

0.78 6.38 2.13 

100 
year 

5.64 
cfs 

5.64 
cfs 

847.3
3 

1.28 0.0* 1-
S2
n 

0.68 0.8
7 

0.6
8 

0.81 6.53 2.17 

* Full Flow Headwater elevation is below inlet invert. 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 846.05 ft, 

    Outlet Elevation (invert): 843.34 ft 

Culvert Length: 256.69 ft, 

    Culvert Slope: 0.0106 



Culvert Performance Curve Plot: Existing 21" Circular Culvert 

 



Water Surface Profile Plot for Culvert: Existing 21" Circular Culvert 

 

Site Data - Existing 21" Circular Culvert 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 846.05 ft 

Outlet Station: 256.68 ft 

Outlet Elevation: 843.34 ft 

Number of Barrels: 1 

Culvert Data Summary - Existing 21" Circular Culvert 

Barrel Shape: Circular 

Barrel Diameter: 1.75 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 



Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall 

Inlet Depression: None 

Tailwater Data for Crossing: SR256 - Sta. 25+00.00 (right) 

Table 2 - Downstream Channel Rating Curve (Crossing: SR256 - Sta. 25+00.00 (right)) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

3.41 844.01 0.67 1.92 1.12 0.59 
3.93 844.04 0.70 1.99 1.18 0.59 
4.63 844.09 0.75 2.07 1.26 0.60 
5.15 844.12 0.78 2.13 1.31 0.60 
5.64 844.15 0.81 2.17 1.36 0.60 

Tailwater Channel Data - SR256 - Sta. 25+00.00 (right) 

Tailwater Channel Option: Triangular Channel 

Side Slope (H:V): 4.00 (_:1) 

Channel Slope: 0.0270 

Channel Manning's n: 0.0600 

Channel Invert Elevation: 843.34 ft 

Roadway Data for Crossing: SR256 - Sta. 25+00.00 (right) 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 167.00 ft 

Crest Elevation: 871.20 ft 

Roadway Surface: Paved 

Roadway Top Width: 40.00 ft 



StreamStats Report - Culvert (SR 256) Sta. 32+50

 Collapse All

  Basin Characteristics

Parameter
Code Parameter Description Value Unit

CSL1085LFP Change in elevation divided by length between points 10 and
85 percent of distance along the longest flow path to the
basin divide, LFP from 2D grid

78 feet per mi

DRNAREA Area that drains to a point on a stream 0.42 square miles

FOREST Percentage of area covered by forest 40.1 percent

LAT_CENT Latitude of Basin Centroid 39.9444 decimal
degrees

LC92STOR Percentage of water bodies and wetlands determined from
the NLCD

0.37 percent

OHREGA Ohio Region A Indicator 1 dimensionless

OHREGC Ohio Region C Indicator 0 dimensionless

PRECIPCENT Mean Annual Precip at Basin Centroid 37.7 inches

Region ID: OH
Workspace ID: OH20230516150129675000
Clicked Point (Latitude, Longitude): 39.93580, -82.78964
Time: 2023-05-16 11:01:52 -0400







Parameter
Code Parameter Description Value Unit

STREAM_VARG Streamflow variability index as defined in WRIR 02-4068,
computed from regional grid

0.55 dimensionless

  Peak-Flow Statistics

Peak-Flow Statistics Parameters   [Peak Flow Full Model Reg A SIR2019 5018]

Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

DRNAREA Drainage Area 0.42 square miles 0.04 5989

OHREGC Ohio Region C Indicator 1 if in C else 0 0 dimensionless 0 1

OHREGA Ohio Region A Indicator 1 if in A else 0 1 dimensionless 0 1

CSL1085LFP Stream Slope 10 and 85 Longest Flow
Path

78 feet per mi 1.53 516

LC92STOR Percent Storage from NLCD1992 0.37 percent 0 25.35

Peak-Flow Statistics Flow Report   [Peak Flow Full Model Reg A SIR2019 5018]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of Prediction,
SE: Standard Error (other -- see report)

Statistic Value Unit PIl PIu ASEp

50-percent AEP flood 61.6 ft^3/s 32.5 117 40.1

20-percent AEP flood 115 ft^3/s 63.4 209 37.2

10-percent AEP flood 159 ft^3/s 87.1 290 37.6

4-percent AEP flood 225 ft^3/s 122 414 38.1

2-percent AEP flood 281 ft^3/s 151 523 37.8

1-percent AEP flood 342 ft^3/s 182 644 39.6

0.2-percent AEP flood 506 ft^3/s 266 962 40.3

Peak-Flow Statistics Citations

Koltun, G.F.,2019, Flood-frequency estimates for Ohio streamgages based on data through water year
2015 and techniques for estimating flood-frequency characteristics of rural, unregulated Ohio streams:
U.S. Geological Survey Scientific Investigations Report 2019–5018, 25 p.
(https://dx.doi.org/10.3133/sir20195018)



https://dx.doi.org/10.3133/sir20195018


  Low-Flow Statistics

Low-Flow Statistics Parameters   [Low Flow Region A 2012 5138]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.42 square miles 1 1250

STREAM_VARG Streamflow Variability Index from Grid 0.55 dimensionless 0.24 1.12

Low-Flow Statistics Disclaimers   [Low Flow Region A 2012 5138]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Low-Flow Statistics Flow Report   [Low Flow Region A 2012 5138]

Statistic Value Unit

1 Day 10 Year Low Flow 0.00625 ft^3/s

7 Day 10 Year Low Flow 0.00793 ft^3/s

30 Day 10 Year Low Flow 0.0123 ft^3/s

90 Day 10 Year Low Flow 0.019 ft^3/s

Low-Flow Statistics Citations

Koltun, G.F., and Kula, S.P.,2013, Methods for estimating selected low-flow statistics and development
of annual flow-duration statistics for Ohio: U.S. Geological Survey Scientific Investigations Report
2012–5138, 195 p. (http://pubs.usgs.gov/sir/2012/5138/)

  Flow-Duration Statistics

Flow-Duration Statistics Parameters   [Low Flow Region A 2012 5138]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.42 square miles 1 1250

STREAM_VARG Streamflow Variability Index from Grid 0.55 dimensionless 0.24 1.12

Flow-Duration Statistics Disclaimers   [Low Flow Region A 2012 5138]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Flow-Duration Statistics Flow Report   [Low Flow Region A 2012 5138]

Statistic Value Unit

80 Percent Duration 0.0392 ft^3/s





http://pubs.usgs.gov/sir/2012/5138/


Flow-Duration Statistics Citations

Koltun, G.F., and Kula, S.P.,2013, Methods for estimating selected low-flow statistics and development
of annual flow-duration statistics for Ohio: U.S. Geological Survey Scientific Investigations Report
2012–5138, 195 p. (http://pubs.usgs.gov/sir/2012/5138/)

  Annual Flow Statistics

Annual Flow Statistics Parameters   [Low Flow LatLE 41.2 wri02 4068]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.42 square miles 0.12 7422

LAT_CENT Latitude of Basin Centroid 39.9444 decimal degrees 38.68 41.2

PRECIPCENT Mean Annual Precip at Basin Centroid 37.7 inches 34 43.2

Annual Flow Statistics Flow Report   [Low Flow LatLE 41.2 wri02 4068]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of Prediction,
SE: Standard Error (other -- see report)

Statistic Value Unit SE ASEp

Mean Annual Flow 0.407 ft^3/s 11.4 11.4

Annual Flow Statistics Citations

Koltun, G. F., and Whitehead, M. T.,2002, Techniques for Estimating Selected Streamflow Characteristics
of Rural, Unregulated Streams in Ohio: U. S. Geological Survey Water-Resources Investigations Report
02-4068, 50 p (https://pubs.er.usgs.gov/publication/wri024068)

  Monthly Flow Statistics

Monthly Flow Statistics Parameters   [Low Flow LatLE 41.2 wri02 4068]

Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

DRNAREA Drainage Area 0.42 square miles 0.12 7422

LC92STOR Percent Storage from NLCD1992 0.37 percent 0 19

PRECIPCENT Mean Annual Precip at Basin Centroid 37.7 inches 34 43.2

FOREST Percent Forest 40.1 percent 0 99.1

LAT_CENT Latitude of Basin Centroid 39.9444 decimal
degrees

38.68 41.2

STREAM_VARG Streamflow Variability Index from
Grid

0.55 dimensionless 0.25 1.13





http://pubs.usgs.gov/sir/2012/5138/
https://pubs.er.usgs.gov/publication/wri024068


Monthly Flow Statistics Flow Report   [Low Flow LatLE 41.2 wri02 4068]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of Prediction,
SE: Standard Error (other -- see report)

Statistic Value Unit SE ASEp

January Mean Flow 0.57 ft^3/s 16.6 16.6

February Mean Flow 0.795 ft^3/s 11.9 11.9

March Mean Flow 0.861 ft^3/s 14 14

April Mean Flow 0.821 ft^3/s 11.2 11.2

May Mean Flow 0.541 ft^3/s 19.5 19.5

June Mean Flow 0.319 ft^3/s 27 27

July Mean Flow 0.187 ft^3/s 28.2 28.2

August Mean Flow 0.13 ft^3/s 36.8 36.8

September Mean Flow 0.0848 ft^3/s 43.6 43.6

October Mean Flow 0.08 ft^3/s 50.8 50.8

November Mean Flow 0.185 ft^3/s 37.5 37.5

December Mean Flow 0.433 ft^3/s 21.8 21.8

Monthly Flow Statistics Citations

Koltun, G. F., and Whitehead, M. T.,2002, Techniques for Estimating Selected Streamflow Characteristics
of Rural, Unregulated Streams in Ohio: U. S. Geological Survey Water-Resources Investigations Report
02-4068, 50 p (https://pubs.er.usgs.gov/publication/wri024068)

  General Flow Statistics

General Flow Statistics Parameters   [Low Flow LatLE 41.2 wri02 4068]

Parameter
Code Parameter Name Value Units

Min
Limit

Max
Limit

DRNAREA Drainage Area 0.42 square miles 0.12 7422

LC92STOR Percent Storage from NLCD1992 0.37 percent 0 19

STREAM_VARG Streamflow Variability Index from
Grid

0.55 dimensionless 0.25 1.13

LAT_CENT Latitude of Basin Centroid 39.9444 decimal
degrees

38.68 41.2

General Flow Statistics Flow Report   [Low Flow LatLE 41.2 wri02 4068]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of Prediction,
SE: Standard Error (other -- see report)

Statistic Value Unit SE ASEp

Harmonic Mean Streamflow 0.0485 ft^3/s 65.9 65.9



https://pubs.er.usgs.gov/publication/wri024068


General Flow Statistics Citations

Koltun, G. F., and Whitehead, M. T.,2002, Techniques for Estimating Selected Streamflow Characteristics
of Rural, Unregulated Streams in Ohio: U. S. Geological Survey Water-Resources Investigations Report
02-4068, 50 p (https://pubs.er.usgs.gov/publication/wri024068)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to

the purpose for which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness

and approved for release by the U.S. Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data

for other purposes, nor on all computer systems, nor shall the act of distribution constitute any such warranty.
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expressed or implied, is made by the USGS or the U.S. Government as to the functionality of the software and related material nor shall the fact of
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HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: User Defined 

Table 1 - Summary of Culvert Flows at Crossing: SR256 - Sta. 32+50.00 

Headwater 
Elevation 
(ft) 

Discharge 
Names 

Total 
Discharge 
(cfs) 

Existing 96" 
Circular 
Culvert 
Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

848.81 50% 61.60 61.60 0.00 1 
849.83 20% 115.00 115.00 0.00 1 
850.59 10% 159.00 159.00 0.00 1 
851.66 4% 225.00 225.00 0.00 1 
852.46 2% 281.00 281.00 0.00 1 
853.28 1% 342.00 342.00 0.00 1 
863.11 Overtopping 860.93 860.93 0.00 Overtopping 

Rating Curve Plot for Crossing: SR256 - Sta. 32+50.00 

 



Culvert Data: Existing 96" Circular Culvert 

Table 1 - Culvert Summary Table: Existing 96" Circular Culvert 

Disc
harg
e 
Nam
es 

Total 
Disc
harg
e 
(cfs) 

Culv
ert 
Disc
harg
e 
(cfs) 

Head
water 
Eleva
tion 
(ft) 

Inle
t 
Con
trol 
Dep
th 
(ft) 

Out
let 
Con
trol 
Dep
th 
(ft) 

Fl
o
w 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Crit
ical 
De
pth 
(ft) 

Ou
tle
t 
De
pth 
(ft) 

Tail
wate
r 
Dept
h (ft) 

Outl
et 
Vel
ocit
y 
(ft/
s) 

Tail
wate
r 
Velo
city 
(ft/s
) 

50% 61.60 
cfs 

61.60 
cfs 

848.8
1 

2.62 0.95
6 

1-
S2
n 

1.61 1.9
2 

1.6
2 

1.30 8.45 6.25 

20% 115.0
0 cfs 

115.0
0 cfs 

849.8
3 

3.65 1.79
2 

1-
S2
n 

2.20 2.6
5 

2.2
4 

1.80 9.97 7.44 

10% 159.0
0 cfs 

159.0
0 cfs 

850.5
9 

4.41 2.41
5 

1-
S2
n 

2.60 3.1
4 

2.6
6 

2.12 10.8
8 

8.13 

4% 225.0
0 cfs 

225.0
0 cfs 

851.6
6 

5.48 3.32
5 

1-
S2
n 

3.13 3.7
6 

3.2
1 

2.52 11.9
2 

8.91 

2% 281.0
0 cfs 

281.0
0 cfs 

852.4
6 

6.28 4.10
9 

1-
S2
n 

3.54 4.2
3 

3.6
5 

2.80 12.6
0 

9.45 

1% 342.0
0 cfs 

342.0
0 cfs 

853.2
8 

7.10 4.99
7 

1-
S2
n 

3.96 4.6
9 

4.0
8 

3.08 13.2
6 

9.95 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 846.18 ft, 

    Outlet Elevation (invert): 845.17 ft 

Culvert Length: 204.65 ft, 

    Culvert Slope: 0.0049 



Culvert Performance Curve Plot: Existing 96" Circular Culvert 

 



Water Surface Profile Plot for Culvert: Existing 96" Circular Culvert 

 

Site Data - Existing 96" Circular Culvert 

Site Data Option: Culvert Invert Data 

Inlet Station: 3250.00 ft 

Inlet Elevation: 846.18 ft 

Outlet Station: 3045.35 ft 

Outlet Elevation: 845.17 ft 

Number of Barrels: 1 

Culvert Data Summary - Existing 96" Circular Culvert 

Barrel Shape: Circular 

Barrel Diameter: 8.00 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 



Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall 

Inlet Depression: None 

Tailwater Data for Crossing: SR256 - Sta. 32+50.00 

Table 2 - Downstream Channel Rating Curve (Crossing: SR256 - Sta. 32+50.00) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

61.60 846.47 1.30 6.25 2.59 1.12 
115.00 846.97 1.80 7.44 3.59 1.16 
159.00 847.29 2.12 8.13 4.23 1.19 
225.00 847.69 2.52 8.91 5.02 1.21 
281.00 847.97 2.80 9.45 5.60 1.23 
342.00 848.25 3.08 9.95 6.15 1.24 

Tailwater Channel Data - SR256 - Sta. 32+50.00 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 5.00 ft 

Side Slope (H:V): 2.00 (_:1) 

Channel Slope: 0.0320 

Channel Manning's n: 0.0400 

Channel Invert Elevation: 845.17 ft 

Roadway Data for Crossing: SR256 - Sta. 32+50.00 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 60.00 ft 

Crest Elevation: 863.11 ft 

Roadway Surface: Paved 

Roadway Top Width: 132.59 ft 



HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Recurrence 

Table 1 - Summary of Culvert Flows at Crossing: SR256 - Sta. 63+09.83 

Headwater 
Elevation 
(ft) 

Discharge 
Names 

Total 
Discharge 
(cfs) 

Existing 36" 
Circular 
Culvert 
Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

839.96 5 year 3.32 3.32 0.00 1 
840.01 10 year 3.81 3.81 0.00 1 
840.10 25 year 4.59 4.59 0.00 1 
840.16 50 year 5.25 5.25 0.00 1 
840.24 100 year 6.11 6.11 0.00 1 
846.90 Overtopping 63.12 63.12 0.00 Overtopping 

Rating Curve Plot for Crossing: SR256 - Sta. 63+09.83 

 



Culvert Data: Existing 36" Circular Culvert 

Table 1 - Culvert Summary Table: Existing 36" Circular Culvert 

Disc
harg
e 
Nam
es 

Total 
Disc
harg
e 
(cfs) 

Culv
ert 
Disc
harg
e 
(cfs) 

Head
water 
Eleva
tion 
(ft) 

Inle
t 
Con
trol 
Dep
th 
(ft) 

Out
let 
Con
trol 
Dep
th 
(ft) 

Fl
o
w 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Crit
ical 
De
pth 
(ft) 

Ou
tle
t 
De
pth 
(ft) 

Tail
wate
r 
Dept
h (ft) 

Outl
et 
Vel
ocit
y 
(ft/
s) 

Tail
wate
r 
Velo
city 
(ft/s
) 

5 
year 

3.32 
cfs 

3.32 
cfs 

839.9
6 

0.77 0.0* 1-
S2
n 

0.43 0.5
7 

0.4
3 

0.64 5.25 1.72 

10 
year 

3.81 
cfs 

3.81 
cfs 

840.0
1 

0.83 0.0* 1-
S2
n 

0.47 0.6
1 

0.4
7 

0.71 5.45 1.80 

25 
year 

4.59 
cfs 

4.59 
cfs 

840.1
0 

0.91 0.0* 1-
S2
n 

0.51 0.6
7 

0.5
1 

0.80 5.77 1.90 

50 
year 

5.25 
cfs 

5.25 
cfs 

840.1
6 

0.97 0.0* 1-
S2
n 

0.54 0.7
2 

0.5
4 

0.88 6.00 1.98 

100 
year 

6.11 
cfs 

6.11 
cfs 

840.2
4 

1.06 0.0* 1-
S2
n 

0.59 0.7
8 

0.5
9 

0.98 6.28 2.07 

* Full Flow Headwater elevation is below inlet invert. 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 839.19 ft, 

    Outlet Elevation (invert): 837.33 ft 

Culvert Length: 182.96 ft, 

    Culvert Slope: 0.0102 



Culvert Performance Curve Plot: Existing 36" Circular Culvert 

 



Water Surface Profile Plot for Culvert: Existing 36" Circular Culvert 

 

Site Data - Existing 36" Circular Culvert 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 839.19 ft 

Outlet Station: 182.95 ft 

Outlet Elevation: 837.33 ft 

Number of Barrels: 1 

Culvert Data Summary - Existing 36" Circular Culvert 

Barrel Shape: Circular 

Barrel Diameter: 3.00 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 



Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall (Ke=0.5) 

Inlet Depression: None 

Tailwater Data for Crossing: SR256 - Sta. 63+09.83 

Table 2 - Downstream Channel Rating Curve (Crossing: SR256 - Sta. 63+09.83) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

3.32 837.97 0.64 1.72 0.76 0.38 
3.81 838.04 0.71 1.80 0.84 0.38 
4.59 838.13 0.80 1.90 0.95 0.37 
5.25 838.21 0.88 1.98 1.05 0.37 
6.11 838.31 0.98 2.07 1.17 0.37 

Tailwater Channel Data - SR256 - Sta. 63+09.83 

Tailwater Channel Option: Rectangular Channel 

Bottom Width: 3.00 ft 

Channel Slope: 0.0190 

Channel Manning's n: 0.0700 

Channel Invert Elevation: 837.33 ft 

Roadway Data for Crossing: SR256 - Sta. 63+09.83 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 50.00 ft 

Crest Elevation: 846.90 ft 

Roadway Surface: Paved 

Roadway Top Width: 143.77 ft 



HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Recurrence 

Table 1 - Summary of Culvert Flows at Crossing: Ramp E - Sta. 62+07.56 

Headwater 
Elevation 
(ft) 

Discharge 
Names 

Total 
Discharge 
(cfs) 

Existing 24" 
Circular 
Culvert 
Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

842.02 5 year 4.23 4.23 0.00 1 
842.11 10 year 4.87 4.87 0.00 1 
842.23 25 year 5.73 5.73 0.00 1 
842.31 50 year 6.35 6.35 0.00 1 
842.38 100 year 6.93 6.93 0.00 1 
847.20 Overtopping 34.66 34.66 0.00 Overtopping 

Rating Curve Plot for Crossing: Ramp E - Sta. 62+07.56 

 



Culvert Data: Existing 24" Circular Culvert 

Table 1 - Culvert Summary Table: Existing 24" Circular Culvert 

Disc
harg
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Nam
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Total 
Disc
harg
e 
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Culv
ert 
Disc
harg
e 
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Head
water 
Eleva
tion 
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th 
(ft) 

Out
let 
Con
trol 
Dep
th 
(ft) 

Fl
o
w 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Crit
ical 
De
pth 
(ft) 

Ou
tle
t 
De
pth 
(ft) 

Tail
wate
r 
Dept
h (ft) 

Outl
et 
Vel
ocit
y 
(ft/
s) 

Tail
wate
r 
Velo
city 
(ft/s
) 

5 
year 

4.23 
cfs 

4.23 
cfs 

842.0
2 

0.99 0.25
4 

1-
S2
n 

0.57 0.7
2 

0.5
7 

0.61 5.66 2.81 

10 
year 

4.87 
cfs 

4.87 
cfs 

842.1
1 

1.08 0.32
8 

1-
S2
n 

0.61 0.7
8 

0.6
2 

0.65 5.88 2.91 

25 
year 

5.73 
cfs 

5.73 
cfs 

842.2
3 

1.20 0.42
7 

1-
S2
n 

0.67 0.8
5 

0.6
8 

0.69 6.14 3.03 

50 
year 

6.35 
cfs 

6.35 
cfs 

842.3
1 

1.28 0.49
8 

1-
S2
n 

0.70 0.8
9 

0.7
1 

0.71 6.30 3.11 

100 
year 

6.93 
cfs 

6.93 
cfs 

842.3
8 

1.35 0.56
5 

1-
S2
n 

0.74 0.9
3 

0.7
5 

0.74 6.44 3.18 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 841.02 ft, 

    Outlet Elevation (invert): 840.50 ft 

Culvert Length: 55.11 ft, 

    Culvert Slope: 0.0095 



Culvert Performance Curve Plot: Existing 24" Circular Culvert 

 



Water Surface Profile Plot for Culvert: Existing 24" Circular Culvert 

 

Site Data - Existing 24" Circular Culvert 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 841.02 ft 

Outlet Station: 55.10 ft 

Outlet Elevation: 840.50 ft 

Number of Barrels: 1 

Culvert Data Summary - Existing 24" Circular Culvert 

Barrel Shape: Circular 

Barrel Diameter: 2.00 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 



Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall 

Inlet Depression: None 

Tailwater Data for Crossing: Ramp E - Sta. 62+07.56 

Table 2 - Downstream Channel Rating Curve (Crossing: Ramp E - Sta. 62+07.56) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

4.23 841.11 0.61 2.81 2.47 0.89 
4.87 841.15 0.65 2.91 2.61 0.90 
5.73 841.19 0.69 3.03 2.77 0.91 
6.35 841.21 0.71 3.11 2.88 0.92 
6.93 841.24 0.74 3.18 2.98 0.92 

Tailwater Channel Data - Ramp E - Sta. 62+07.56 

Tailwater Channel Option: Triangular Channel 

Side Slope (H:V): 4.00 (_:1) 

Channel Slope: 0.0646 

Channel Manning's n: 0.0600 

Channel Invert Elevation: 840.50 ft 

Roadway Data for Crossing: Ramp E - Sta. 62+07.56 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 80.00 ft 

Crest Elevation: 847.20 ft 

Roadway Surface: Paved 

Roadway Top Width: 27.00 ft 



HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Recurrence 

Table 1 - Summary of Culvert Flows at Crossing: Ramp C - Sta. 70+10.99 

Headwater 
Elevation 
(ft) 

Discharge 
Names 

Total 
Discharge 
(cfs) 

Existing 12" 
Circular 
Culvert 
Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

871.44 5 year 3.15 3.15 0.00 1 
871.64 10 year 3.62 3.62 0.00 1 
871.96 25 year 4.26 4.26 0.00 1 
872.30 50 year 4.73 4.73 0.00 1 
872.68 100 year 5.17 5.17 0.00 1 
876.80 Overtopping 8.74 8.74 0.00 Overtopping 

Rating Curve Plot for Crossing: Ramp C - Sta. 70+10.99 

 



Culvert Data: Existing 12" Circular Culvert 

Table 1 - Culvert Summary Table: Existing 12" Circular Culvert 

Disc
harg
e 
Nam
es 

Total 
Disc
harg
e 
(cfs) 

Culv
ert 
Disc
harg
e 
(cfs) 

Head
water 
Eleva
tion 
(ft) 

Inle
t 
Con
trol 
Dep
th 
(ft) 

Out
let 
Con
trol 
Dep
th 
(ft) 

Fl
o
w 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Crit
ical 
De
pth 
(ft) 

Ou
tle
t 
De
pth 
(ft) 

Tail
wate
r 
Dept
h (ft) 

Outl
et 
Vel
ocit
y 
(ft/
s) 

Tail
wate
r 
Velo
city 
(ft/s
) 

5 
year 

3.15 
cfs 

3.15 
cfs 

871.4
4 

1.31 1.07
3 

5-
S2
n 

0.70 0.7
6 

0.7
0 

0.57 5.33 1.64 

10 
year 

3.62 
cfs 

3.62 
cfs 

871.6
4 

1.51 1.36
1 

5-
S2
n 

0.79 0.8
1 

0.7
9 

0.60 5.42 1.69 

25 
year 

4.26 
cfs 

4.26 
cfs 

871.9
6 

1.83 1.77
7 

7-
M
2c 

1.00 0.8
7 

0.8
7 

0.63 5.88 1.76 

50 
year 

4.73 
cfs 

4.73 
cfs 

872.3
0 

2.10 2.17
0 

7-
M
2c 

1.00 0.9
0 

0.9
0 

0.66 6.35 1.81 

100 
year 

5.17 
cfs 

5.17 
cfs 

872.6
8 

2.38 2.54
6 

7-
M
2c 

1.00 0.9
3 

0.9
3 

0.68 6.81 1.85 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 870.13 ft, 

    Outlet Elevation (invert): 869.51 ft 

Culvert Length: 66.96 ft, 

    Culvert Slope: 0.0093 



Culvert Performance Curve Plot: Existing 12" Circular Culvert 

 



Water Surface Profile Plot for Culvert: Existing 12" Circular Culvert 

 

Site Data - Existing 12" Circular Culvert 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 870.13 ft 

Outlet Station: 66.95 ft 

Outlet Elevation: 869.51 ft 

Number of Barrels: 1 

Culvert Data Summary - Existing 12" Circular Culvert 

Barrel Shape: Circular 

Barrel Diameter: 1.00 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 



Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall 

Inlet Depression: None 

Tailwater Data for Crossing: Ramp C - Sta. 70+10.99 

Table 2 - Downstream Channel Rating Curve (Crossing: Ramp C - Sta. 70+10.99) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

3.15 870.08 0.57 1.64 1.15 0.54 
3.62 870.11 0.60 1.69 1.21 0.55 
4.26 870.14 0.63 1.76 1.29 0.55 
4.73 870.17 0.66 1.81 1.34 0.56 
5.17 870.19 0.68 1.85 1.38 0.56 

Tailwater Channel Data - Ramp C - Sta. 70+10.99 

Tailwater Channel Option: Triangular Channel 

Side Slope (H:V): 6.00 (_:1) 

Channel Slope: 0.0325 

Channel Manning's n: 0.0700 

Channel Invert Elevation: 869.51 ft 

Roadway Data for Crossing: Ramp C - Sta. 70+10.99 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 89.00 ft 

Crest Elevation: 876.80 ft 

Roadway Surface: Paved 

Roadway Top Width: 31.00 ft 



FAI-LIC-70-0.00/0.00 
 Drainage Report ▪ June 23, 2023 

VII. Best Management Practice Calculations 
The preliminary estimated project earth disturbed area for this project is 126.59 acres. The 
required BMP treatment percentage (T%) is 25.42% of the area for both water quality and 
quantity, which is 32.18 acres. For this project, two detention basins will be used to treat 
the water. The first detention basin will be in the infield of the eastbound I-70 exit ramp to 
Taylor Road and the second will be in the infield of the eastbound ramps to SR256 and I-70. 
The first detention basin will treat 27.95 acres of project water; the water will outlet to the 
outer ditch of I-70 which will eventually drain to Blacklick Creek. The second detention 
basin will treat 6.78 acres of project water; the water will outlet to the outer ditch of the 
entrance ramp which will drain to a tributary of Blacklick Creek. The total treated area of 
34.73 acres exceeds the required 32.18 acres.  



Ohio Department of Transportation - Office of Hydraulic Engineering
Post-Construction BMP Calculation Spreadsheet

Project Data Units
Project EDA 126.59 acres
Is the Project Routine Maintenance per L&D Vol. 2, Sec. 
1112.2 No

BMPs Required? BMPs Required NA
Ain (New Impervious Area in New Permanent R/W 7.90 acres
Does Entire Site Drain to Large River (>100 sq. miles)? No
Water Quality Treatment Required Yes
Water Quantity Treatment Required Yes

Treatment Percent and Treatment Requirement

Aix (Project EDA that is inside the existing right-of-way) 108.56 acres
Ain (New Impervious Area in New Permanent R/W) 7.90 acres
T% (Treatment Percent) 25.42 %
Treatment Requirement 32.18 acres

BMPs Provided

BMP 
Name BMP Type

Contributing 
Drainage Area 

(acres)

Contributing 
Drainage Area in 

ODOT R/W 
(acres)

DB1 Extended Detention Basin 33.89 27.95
DB2 Extended Detention Basin 6.78 6.78

Treatment Provided
34.73
32.18

Good

BMP Submittal Requirements (Per L&D, Vol. 2, Sec. 1116.2)
Yes Good
Yes Good
Yes Good

Yes Good

Yes Good
Yes Good
Yes Good

1. Estimated Project Earth Disturbed Area

Post Construction - Project Summary

Total Area with ODOT R/W Treated (acres)

Treatment Check
Treatment Requirements (acres)

2. Treatment Percent Calculation

7. Explanation for any area that is not treated
6. Calculations for each BMP
5. Plan sheets showing locations of post-construction BMP

4. Drainage area mapping for post-construction BMPs that show the 
total contributing drainage area and the amount of contributing area 
within ODOT right-of-way

3. BMP Selected for use

Spreadsheet Template
Updated January 2019



Ohio Department of Transportation - Office of Hydraulic Engineering
Post-Construction BMP Calculation Spreadsheet

Drainage Area #1 Values Units
Tributary Area within Existing R/W 23.54 acres
Impervious Trib. Area Outside Existing R/W 2.37 acres
Pervious Trib. Area Outside Existing R/W 7.98 acres
Total Tributary Area 33.89 acres
Impervious Tributary Area 25.91 acres

Impervious fraction (i) 0.76 fraction
Volumetric Runoff Coefficient (RV) 0.74 NA

Precipitation (P) 0.90 inches

WQV 1.876 ac-ft

Drainage Area #2 Values Units
Tributary Area within Existing R/W 6.78 acres
Impervious Trib. Area Outside Existing R/W 0.00 acres
Pervious Trib. Area Outside Existing R/W 0.00 acres
Total Tributary Area 6.78 acres
Impervious Tributary Area 6.78 acres

Impervious fraction (i) 1.00 fraction
Volumetric Runoff Coefficient (RV) 0.95 NA

Precipitation (P) 0.90 inches

WQV 0.483 ac-ft

Notes:
L&D Volume 2, Section 1115.4:  WQV = (RV * P * A)/12  ;  Results in ac-ft

L&D Volume 2, Section 1115.4:  P = 0.90 inches
L&D Volume 2, Section 1115.4:  RV = 0.05 + 0.9*i

L&D Volume 2, Section 1115.4:  "Treat all areas within existing ODOT right-of-way as impervious when determining the impervio

Water Quality Volume (WQV)

Yellow: Requires Input (See instructions tab)

Spreadsheet Template
Updated January 2019



Ohio Department of Transportation - Office of Hydraulic Engineering
Post-Construction BMP Calculation Spreadsheet

Drainage Area #
Total Tributary Area

(acres)

Tributary Area within the 
R/W

(acres)

WQV

(ac-ft)

1 33.89 27.95 1.876

Total Treatment Credit Earned from Extended Detention (within R/W):1

27.95 acres
(Treatment is for quality and quantity)

Values Notes / Checks
WQV (ac-ft) 1.876 Calculation

Detention or Retention Detention Drop Down List
Minimum WQV (ac-ft) 2.251 Calculation

Design WQV (ac-ft)2 2.300 GOOD

Min. Time to Drain WQV (hrs)3 48 By Rule

Design Time to Drain WQV 48 GOOD

50% WQV (ac-ft) 1.126 Calculation

Min. Time to Drain 50% WQV (hrs)4 16 Calculation

Design Time to Drain 50% WQV 16.00 GOOD

Min. Forebay and Micropool Vol. (ac-ft)5 0.188 Calculation
Design Forebay Volume (ac-ft) 0.200 GOOD

Design Micropool Volume (ac-ft) 0.200 GOOD

Minimum Permanent Pond Vol. (ac-ft)6 0.000 Calculation
Design Permanent Pond Vol. (ac-ft) 0.000 Not required

BMP Design Considerations Answer Design Check
No CHECK DESIGN
No CHECK DESIGN
No CHECK DESIGN

No CHECK DESIGN

No CHECK DESIGN

No CHECK DESIGN

No CHECK DESIGN

Yes Good

No CHECK DESIGN

No CHECK DESIGN
No CHECK DESIGN

No CHECK DESIGN

Extended Detention Basin / Retention Basin

Yellow: Requires Input (See instructions tab)

Extended Detention #1

6. Have detention basin overflow structures (catch 
basin and overflow weir) been sized appropriately?

8. Is the detention basin located outside of any 
FEMA designated floodplains?

7. Has tailwater been considered?

1. Is the stage/storage table and graph provided?
2. Are all detention basin outlets shown in detail?
3. Is a drawdown hydrograph provided?
4. Has a summary of all input and output into a basin 
routing software been provided?
5. Is scour protection provided at inlets and outlets?

12. Have safety concerns been considered and 
addressed?

11. Has maintenance access been considered?
10. Are anti-seep collars included in the plans?

9. Are the limits of Item 670, Slope Erosion 
Protection, shown on the plans?

Spreadsheet Template
Updated January 2019



Ohio Department of Transportation - Office of Hydraulic Engineering
Post-Construction BMP Calculation Spreadsheet

Drainage Area #
Total Tributary Area

(acres)

Tributary Area within the 
R/W

(acres)

WQV

(ac-ft)

2 6.78 6.78 0.483

Total Treatment Credit Earned from Extended Detention (within R/W):1

6.78 acres
(Treatment is for quality and quantity)

Values Notes / Checks
WQV (ac-ft) 0.483 Calculation

Detention or Retention Detention Drop Down List
Minimum WQV (ac-ft) 0.580 Calculation

Design WQV (ac-ft)2 0.600 GOOD

Min. Time to Drain WQV (hrs)3 48 By Rule

Design Time to Drain WQV 48 GOOD

50% WQV (ac-ft) 0.290 Calculation

Min. Time to Drain 50% WQV (hrs)4 16 Calculation

Design Time to Drain 50% WQV 16.00 GOOD

Min. Forebay and Micropool Vol. (ac-ft)5 0.048 Calculation
Design Forebay Volume (ac-ft) 0.050 GOOD

Design Micropool Volume (ac-ft) 0.050 GOOD

Minimum Permanent Pond Vol. (ac-ft)6 0.000 Calculation
Design Permanent Pond Vol. (ac-ft) 0.000 Not required

BMP Design Considerations Answer Design Check
No CHECK DESIGN
No CHECK DESIGN
No CHECK DESIGN

No CHECK DESIGN

No CHECK DESIGN

No CHECK DESIGN

No CHECK DESIGN

Yes Good

No CHECK DESIGN

No CHECK DESIGN
No CHECK DESIGN

No CHECK DESIGN

3. Is a drawdown hydrograph provided?
4. Has a summary of all input and output into a basin 
routing software been provided?

10. Are anti-seep collars included in the plans?
11. Has maintenance access been considered?
12. Have safety concerns been considered and 
addressed?

5. Is scour protection provided at inlets and outlets?
6. Have detention basin overflow structures (catch 
basin and overflow weir) been sized appropriately?
7. Has tailwater been considered?
8. Is the detention basin located outside of any 
FEMA designated floodplains?
9. Are the limits of Item 670, Slope Erosion 
Protection, shown on the plans?

Extended Detention Basin / Retention Basin

Yellow: Requires Input (See instructions tab)

Extended Detention #1

1. Is the stage/storage table and graph provided?
2. Are all detention basin outlets shown in detail?

Spreadsheet Template
Updated January 2019


