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Introduction 

 

BTM Engineering, Inc. was retained to conduct a traffic impact study for a proposed 

hospital by the Department of Veteran Affairs in northeast Jefferson County, KY.  The 

hospital would be located on Factory Lane, which can be accessed via LaGrange Road 

(KY 146) or Old Henry Road (KY 3084).  See Figure 1 for the location of this project.  

The proposed hospital, which will be 800,000 square feet, is anticipated to be completed 

and occupied by early 2018. 

 

The traffic study consists of AM and PM peak hour capacity analyses for 2012, 2018 

growth (no-build) and 2018 developed (build) scenarios.  Five existing intersections are 

involved in this traffic assessment. The intersections are as follows: 

 

 LaGrange Road (KY 146) & the Southbound Gene Snyder (I-265) ramps  

 LaGrange Road (KY 146) & Factory Lane/Chamberlain Lane 

 Factory Lane & Old Henry Road (KY 3084) 

 Old Henry Road (KY 3084) & Bush Farm Road 

 Old Henry Road (KY 3084) & the Northbound Gene Snyder (I-265) ramps 

 

Appendix C contains the field drawings of each intersection with significant geometric 

details. 

 

Study Area 

 

LaGrange Road is functionally classified as an urban minor arterial.  It is a five-lane 

section roadway with an average daily traffic (ADT) of about 18,000 vehicles per day in 

this project area.  LaGrange Road is currently a congested facility, as it connects several 

Oldham County communities to the Louisville Metro Area.  Leading to more congestion, 

a CSX railroad line runs along the north side of the road, which causes blocked 

intersections periodically. 
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Factory Lane is currently classified as an urban minor arterial.  It is a 1.5-mile two-lane 

road that connects LaGrange Road and Old Henry Road.  The ADT in 2011 was 

approximately 3,800 vehicles per day.  With the exception of near LaGrange Road, 

Factory Lane is almost purely residential.  Factory Lane turns into Chamberlain Lane 

north of LaGrange Road.  Chamberlain Lane is the location of Ford’s Kentucky Truck 

Plant.   

 

Old Henry Road is functionally classified as an urban minor arterial and is a five-lane 

section in the vicinity of the I-265 interchange.  The current ADT on Old Henry Road is 

15,200 vehicles per day between I-265 and Bush Farm Road.  Old Henry Road changes 

to a two-lane urban collector east of Bush Farm Road.  The ADT is 8,100 vehicles per 

day between Bush Farm Road and Factory Lane.  Presently, Old Henry Road comes to a 

dead-end near the Oldham County line. 

 

Bush Farm Road is a half-mile two-lane road that connects Old Henry Road and Aiken 

Road.  Several large subdivisions and an elementary school use Bush Farm Road as an 

access route to and from I-265 at Old Henry Road.  In 2011, the ADT on Bush Farm 

Road was 8,300 vehicles per day. 

 

I-265 is an urban expressway that connects I-65 in southern Jefferson County to I-71 in 

northeastern Jefferson County.  Most of I-265 is four lanes.  The ADT in the general 

study area is between 50,000 and 75,000 vehicles per day. 

 

KYTC has a major project planned for Old Henry Road.  The Old Henry Road 

Improvement and Extension Project is approximately scheduled to be complete in 2015.  

All information regarding this project was obtained from the Data Needs Analysis and 

Pre-Design Scoping Study by KYTC, dated August 15, 2011.  The project will realign 

and widen Old Henry Road to a three-lane section east of Bush Farm Road and extend it 

to KY 362 (Ash Avenue).  The three-lane section will be one lane in each direction with a 

two-way left turn lane in the middle.  The new route will provide better access to the 

interchange for vehicles traveling from Oldham County, Shelby County and far eastern 
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Jefferson County.  It will also provide relief to the congested LaGrange Road.  The new 

alignment will fix the substandard superelevation near Bush Farm Road and the 90 

degree curve near Factory Lane.  Therefore, the intersections of Old Henry Road with 

Bush Farm Road and Factory Lane will be completely reconstructed.  Preliminary 

designs for these intersections have not been done at this time, so the exact geometry is 

unknown.  It has been established, however, that the intersection of Old Henry Road and 

Factory Lane will be completely reconfigured so that Factory Lane will “T” into a 

straightened Old Henry Road. 

 

Public transportation is generally unavailable in the immediate area of the proposed 

hospital.  TARC (the Transit Authority of the River City) provides public transportation 

in the Greater Louisville area with bus routes in Jefferson, Bullitt and Oldham counties in 

Kentucky and Clark and Floyd counties in Indiana.  The location of the closest bus routes 

and stops to the study area can be found in Figure 2.   

 

LaGrange Road at Factory Lane/Chamberlain Lane is the only intersection in the study 

area that has sidewalks and crosswalks.  The sidewalks are present on the south side of 

LaGrange Road.  There are crosswalks at the Factory Lane approach and at the eastbound 

LaGrange Road approach.  There is no public parking in the study area.  There is private 

parking for the businesses near the intersections of LaGrange Road at Factory 

Lane/Chamberlain Lane and Old Henry Road at Bush Farm Road. 

 

Capacity Analyses 

 

The traffic counts used in this study were conducted in January 2012, with the exception 

of the intersection of Old Henry Road and Factory Lane.  The Kentucky Transportation 

Cabinet (KYTC) had count information for this intersection from early 2011.  Tables 1-5 

display the AM and PM traffic counts.   

 

In order to analyze future conditions, a representation of the traffic volumes in the area 

for 2018 had to be estimated.  Because of the proposed Old Henry Road project, KYTC 
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projects different growth rates for before and after the improvements.  To account for the 

natural growth of traffic, the following percentages were applied per year to the existing 

volumes on each roadway up to 2015 and then from 2015 to 2018:   

 

 LaGrange Road – 1.1% up to 2015, 1.0% after 2015 

 Factory Lane – 6.5% up to 2015, 3.0% after 2015 

 Old Henry Road – 2.0% up to 2015, 3.6% after 2015  

 Bush Farm Road – 3.6% up to 2015, 2.8% after 2015 

 

The growth factors were obtained from the Data Needs Analysis and Pre-Design Scoping 

Study, as were the percentages of heavy vehicles.  The truck percentages varied for the 

roads in the study area.  The values used in the capacity analyses are as follows: 

 

 LaGrange Road – 4% trucks 

 Factory Lane – 7% trucks 

 Old Henry Road - 3% trucks 

 Bush Farm Road – 5% trucks 

 

The growth scenario volumes can be seen in Tables 1-5.   

 

Trips generated by the proposed hospital were estimated using ITE Trip Generation 8th
 

Edition.  See Table 6 for trip generation volumes along with the corresponding trip 

generation equations. The generated trips were assigned to the surrounding roadway 

network based on engineering judgment and existing travel patterns.  See Figures 3 and 4, 

respectively, for AM and PM trip distribution percentages.  For AM and PM 

development-generated trips, refer to Figures 5 and 6, respectively. Tables 7-11 display 

the directional distribution of all generated volumes.  Tables 12-16 combine the 2018 

estimated growth volumes with all generated trips for a total developed volume at each 

intersection.   
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All peak hour capacity analyses were performed using the Highway Capacity Software 

(HCS) 2010.  Tables 17-21 display the levels of service (LOS), delay and 

volume/capacity ratios for each scenario at each intersection for the AM and PM peak 

hours.  The HCS output can be referenced in Appendix E. 

 

 

Results and Conclusions 

 

The overall intersection of LaGrange Road and the Southbound I-265 ramps currently 

operates at a LOS C in the AM peak and as a LOS D in the PM peak.  Use Appendix D 

as a reference for the descriptions of each level of service.  In the 2018 growth and 

developed scenarios, the delay increases slightly, but the levels of service remain 

constant.  Additionally, none of the individual movements are failing in any scenario. 

 

The existing levels of service for the LaGrange Road intersection at Factory 

Lane/Chamberlain Lane for the AM and PM peaks are E and C, respectively.  In the AM 

peak, the northbound left turn movement fails with a delay of just over two minutes.  The 

intersection becomes a LOS F in the AM peak and a LOS D in the PM peak in the growth 

scenario.  Two developed scenarios were analyzed.  The first scenario is with no 

geometric changes to the intersection.  That resulted in a LOS F in the AM peak and a 

LOS E in the PM peak.  The movement that is significantly under-capacity is the 

northbound left turn.  Currently, the northbound approach consists of a left-turn lane, a 

through/left lane and a right-turn lane.  Consideration should be given to re-striping this 

approach to provide two left-turn lanes and a through/right lane.  That would make the 

lane for the through movement offset slightly from the receiving lane, but that should not 

cause problems for drivers.  That developed scenario yields Levels of Service D for the 

overall intersection in both time periods.  In the morning peak, that makes the average 

delay less than it is currently.  Additionally, none of the individual movements are failing 

in the re-striped developed scenario. 
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The intersection of Old Henry Road and Factory Lane presently operates at an overall 

LOS B in the AM peak and a LOS C in the PM peak.  This intersection is not signalized 

at this time.  It is an all-way stop controlled intersection.  For the growth and developed 

scenarios, the intersection configuration is not known at this time, so it was analyzed for 

several alternatives.  It was first analyzed as a one-way stop controlled intersection with 

Factory Lane having the only stop sign.  The growth scenario produces a one-minute 

delay for the Factory Lane (southbound) approach in the PM peak, which is reasonable.  

In the developed scenario under the same conditions, the southbound approach fails 

significantly.  Adding a lane in the southbound direction to separate the left and right 

turning movements generally helps, except for the vehicles turning left in the PM peak.  

Signalizing this intersection, which is expected in the future design, would create overall 

LOS D operations in the AM peak and a LOS C operations in the PM peak for the 

developed scenario. 

 

Currently, the intersection of Old Henry Road and Bush Farm Road operates at an overall 

LOS C in the AM peak and a LOS B in the PM peak.  Like the previous intersection, the 

configuration is unknown for the growth and developed scenarios, so it was analyzed for 

several alternatives.  It was analyzed in the growth scenario with existing geometry, 

which causes the intersection to fail in the AM peak.  The AM movements that are over-

capacity are the westbound through and northbound left movements.  The developed 

scenario was analyzed with the existing geometry, with an additional northbound left turn 

lane, with an additional westbound through lane, and with an additional lane for both 

approaches.  See Table 20 for the results of each alternative.  While the northbound left 

turn movement is concerning in the AM peak, the proposed hospital would not directly 

affect the northbound left movement.  It does affect the overall operations of the 

intersection, however.  In each alternative, the PM peak hour is satisfactory.   

 

The existing volumes at the Old Henry Road and the Northbound I-265 ramps 

intersection are approaching capacity for some movements in the AM peak hour (overall 

LOS E).  In the PM peak hour, the capacity is presently adequate (overall LOS C).  

Analysis shows the growth scenario in the AM peak will fail.  Again, the AM movements 
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that are under the most demand are the westbound through and northbound left 

movements.  In the developed scenario, the average overall intersection delay is under 

two minutes, which is still fairly reasonable for a metropolitan area.   

 

In conclusion, the intersections of some concern are the intersections of Old Henry Road 

with Bush Farm Road and Factory Lane, which still have the opportunity to be designed 

to handle the growing demand.  The Department of Veteran Affairs should work with 

KYTC to ensure all capacity needs will be met.  The possible re-striping of the 

northbound approach of the intersection of LaGrange Road and Factory 

Lane/Chamberlain Lane should be discussed with Louisville Metro Public Works.  The 

ramp intersections, although congested at certain times of the day, look to be acceptable 

for build-out year conditions. 
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Figure 1:  Location Map 



  
 

From Transit Authority of River City (TARC) website, 
http://www.ridetarc.org 

Area TARC Stops 

Area TARC Routes 

Figure 2 
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7:00-7:15 A.M. 29 62 146 105 30 18 390 ---

7:15-7:30 A.M. 23 61 156 133 66 25 464 ---

7:30-7:45 A.M. 59 68 151 174 70 39 561 ---

7:45-8:00 A.M. 47 69 141 193 117 44 611 2026

8:00-8:15 A.M. 53 63 138 175 95 30 554 2190

8:15-8:30 A.M. 45 46 124 165 104 27 511 2237

8:30-8:45 A.M. 50 58 102 151 74 28 463 2139

8:45-9:00 A.M. 59 45 113 138 67 20 442 1970

TOTAL 365 472 1071 1234 623 231 3996 ---

2012 A.M. PEAK HR. 204 246 554 707 386 140

2015 A.M. PEAK HR. 211 254 572 731 399 145

2018 A.M. PEAK HR. 217 262 589 753 411 149

4:00-4:15 P.M. 179 71 133 78 28 81 570 ---

4:15-4:30 P.M. 156 63 89 62 30 82 482 ---

4:30-4:45 P.M. 229 79 103 65 19 75 570 ---

4:45-5:00 P.M. 226 80 95 62 25 94 582 2204

5:00-5:15 P.M. 281 87 140 81 25 86 700 2334

5:15-5:30 P.M. 234 130 102 68 31 94 659 2511

5:30-5:45 P.M. 252 109 97 69 33 109 669 2610

5:45-6:00 P.M. 179 88 76 80 27 106 556 2584

TOTAL 1736 707 835 565 218 727 4788 ---

2012 P.M. PEAK HR. 993 406 434 280 114 383

2015 P.M. PEAK HR. 1026 420 448 289 118 396

2018 P.M. PEAK HR. 1057 433 462 298 122 408

TABLE 1

Southbound I-265 Ramps and La Grange Road (KY 146) 
TotalsSB I-265La Grange Road (KY 146)

Weekday Peak Hour Counts



January 25, 2012
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7:00-7:15 A.M. 16 61 21 3 218 5 99 8 4 8 5 21 469 ---

7:15-7:30 A.M. 29 77 30 2 244 8 95 21 8 15 4 33 566 ---

7:30-7:45 A.M. 36 92 47 3 256 7 135 21 9 12 6 35 659 ---

7:45-8:00 A.M. 48 118 49 6 229 9 114 18 10 13 7 26 647 2341

8:00-8:15 A.M. 28 111 43 2 251 6 104 11 3 9 9 27 604 2476

8:15-8:30 A.M. 34 103 35 3 179 5 117 22 2 5 6 32 543 2453

8:30-8:45 A.M. 14 93 35 7 221 6 87 11 8 14 2 17 515 2309

8:45-9:00 A.M. 22 94 34 3 136 7 79 23 3 15 6 19 441 2103

TOTAL 227 749 294 29 1734 53 830 135 47 91 45 210 4444 ---

2012 A.M. PEAK HR. 141 398 169 13 980 30 448 71 30 49 26 121

2015 A.M. PEAK HR. 146 411 175 13 1013 31 541 86 36 51 27 125

2018 A.M. PEAK HR. 150 423 180 13 1044 32 591 94 39 53 28 129

4:00-4:15 P.M. 52 172 91 4 103 22 48 51 5 25 11 38 622 ---

4:15-4:30 P.M. 45 202 81 7 112 12 41 27 5 21 14 12 579 ---

4:30-4:45 P.M. 16 216 99 7 95 6 56 17 8 17 15 38 590 ---

4:45-5:00 P.M. 19 235 100 5 107 8 53 10 4 19 14 30 604 2395

5:00-5:15 P.M. 14 240 116 6 110 4 70 17 12 18 11 40 658 2431

5:15-5:30 P.M. 19 284 159 13 105 6 72 17 9 13 8 21 726 2578

5:30-5:45 P.M. 34 274 119 7 92 11 74 33 13 26 12 17 712 2700

5:45-6:00 P.M. 14 257 107 9 111 11 60 16 9 19 12 13 638 2734

TOTAL 213 1880 872 58 835 80 474 188 65 158 97 209 5129 ---

2012 P.M. PEAK HR. 81 1055 501 35 418 32 276 83 43 76 43 91

2015 P.M. PEAK HR. 84 1090 518 36 432 33 333 100 52 79 44 94

2018 P.M. PEAK HR. 87 1123 534 37 445 34 364 109 57 81 45 97

Factory Lane/ Chamberlain Lane

TABLE 2

Factory Lane/ Chamberlain Lane and La Grange Road (KY 146)
TotalsLa Grange Road (KY 146)

Weekday Peak Hour Counts
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2011 A.M. PEAK HR. --- --- 442 --- 39 60 77 17 165 ---

2015 A.M. PEAK HR. 65 83 --- 478 42 --- --- 22 --- 212

2018 A.M. PEAK HR. 72 92 --- 532 47 --- --- 24 --- 232

2011 P.M. PEAK HR. --- --- 215 --- 29 194 372 78 105 ---

2015 P.M. PEAK HR. 210 403 --- 233 31 --- --- 100 --- 135

2018 P.M. PEAK HR. 234 448 --- 259 34 --- --- 109 --- 148

*Per KYTC's plan to realign Old Henry Road, all Northbound movements will become Eastbound movements

Weekday Peak Hour Volumes
TABLE 3

Factory Lane and Old Henry Road



January 24, 2012
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7:00-7:15 A.M. 0 8 17 4 171 0 157 0 6 0 0 0 363 ---

7:15-7:30 A.M. 0 20 21 24 163 0 159 0 9 0 0 0 396 ---

7:30-7:45 A.M. 0 26 44 27 145 0 137 0 9 0 0 0 388 ---

7:45-8:00 A.M. 1 38 35 28 149 0 144 0 17 0 0 1 413 1560

8:00-8:15 A.M. 0 31 36 4 140 0 124 0 6 0 0 0 341 1538

8:15-8:30 A.M. 0 20 37 10 116 0 123 0 5 0 0 0 311 1453

8:30-8:45 A.M. 1 33 45 26 148 0 139 0 11 0 0 0 403 1468

8:45-9:00 A.M. 0 23 59 30 101 0 154 0 18 0 0 0 385 1440

TOTAL 2 199 294 153 1133 0 1137 0 81 0 0 1 2998 ---

2012 A.M. PEAK HR. 1 92 117 83 628 0 597 0 41 0 0 1

2015 A.M. PEAK HR. 1 98 124 88 666 0 664 0 46 0 0 1

2018 A.M. PEAK HR. 1 109 138 98 741 0 721 0 50 0 0 1

4:00-4:15 P.M. 0 114 64 11 56 0 68 0 17 0 0 0 330 ---

4:15-4:30 P.M. 1 102 62 9 54 0 48 0 14 0 0 0 290 ---

4:30-4:45 P.M. 0 94 79 8 59 0 50 0 12 0 0 0 302 ---

4:45-5:00 P.M. 0 125 100 17 62 0 60 0 12 0 1 0 377 1299

5:00-5:15 P.M. 1 141 99 15 81 0 61 0 10 0 0 0 408 1377

5:15-5:30 P.M. 0 150 120 12 59 0 48 0 14 0 0 0 403 1490

5:30-5:45 P.M. 0 150 133 8 63 0 74 0 11 0 0 1 440 1628

5:45-6:00 P.M. 1 123 114 18 63 0 70 0 5 0 0 1 395 1646

TOTAL 3 999 771 98 497 0 479 0 95 0 1 2 2942 ---

2012 P.M. PEAK HR. 2 564 466 53 266 0 253 0 40 0 0 2

2015 P.M. PEAK HR. 2 599 495 56 282 0 281 0 44 0 0 2

2018 P.M. PEAK HR. 2 666 550 62 314 0 305 0 48 0 0 2

Bush Farm Road

TABLE 4

Bush Farm Road and Old Henry Road
TotalsOld Henry Road

Weekday Peak Hour Counts
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7:00-7:15 A.M. 9 18 275 55 89 20 466 ---

7:15-7:30 A.M. 20 28 239 83 147 26 543 ---

7:30-7:45 A.M. 19 35 227 55 203 39 578 ---

7:45-8:00 A.M. 17 32 224 69 240 60 642 2229

8:00-8:15 A.M. 22 36 220 44 230 50 602 2365

8:15-8:30 A.M. 17 36 209 32 212 37 543 2365

8:30-8:45 A.M. 19 35 209 78 152 59 552 2339

8:45-9:00 A.M. 27 41 181 78 140 46 513 2210

TOTAL 150 261 1784 494 1413 337 4439 ---

2012 A.M. PEAK HR. 78 131 910 251 820 175

2015 A.M. PEAK HR. 83 139 966 266 870 186

2018 A.M. PEAK HR. 92 155 1074 296 967 207

4:00-4:15 P.M. 44 106 105 19 66 86 426 ---

4:15-4:30 P.M. 39 96 88 14 47 63 347 ---

4:30-4:45 P.M. 45 111 90 19 59 77 401 ---

4:45-5:00 P.M. 55 120 96 26 55 110 462 1636

5:00-5:15 P.M. 90 149 103 39 44 104 529 1739

5:15-5:30 P.M. 59 151 88 21 67 116 502 1894

5:30-5:45 P.M. 52 158 116 21 53 137 537 2030

5:45-6:00 P.M. 47 142 106 29 50 95 469 2037

TOTAL 431 1033 792 188 441 788 3673 ---

2012 P.M. PEAK HR. 248 600 413 110 214 452

2015 P.M. PEAK HR. 263 637 438 117 227 480

2018 P.M. PEAK HR. 292 708 487 130 252 534

NB I-265

TABLE 5

Northbound I-265 Ramps and Old Henry Road
TotalsOld Henry Road

Weekday Peak Hour Counts



TABLE 6
PROPOSED TRIP GENERATION

In Out In Out

Note:  Hospital - T = 0.87(x) + 132.15 (59% entering/ 41% exiting) (ITE 8th Edition) (AM Peak Hour)
          Hospital - T = 0.78(x) + 186.59 (42% entering/ 58% exiting) (ITE 8th Edition) (PM Peak Hour)

#610 Hospital 800.000 1,000 Sq. Ft. 489 340 340 470

Site Land Use Intensity Units

Trip Generation 
Total

Trip Generation 
Total

AM Peak Hour PM Peak Hour



EB Through 2% 10
EB Right 0% 0
WB Left 2% 7
WB Through 2% 7
NB Left 0% 0
NB Right 30% 146

Primary % Primary Trips

EB Through 2% 7
EB Right 0% 0
WB Left 2% 9
WB Through 3% 14
NB Left 0% 0
NB Right 35% 119

Southbound I-265 Ramps and La Grange Road (KY 146)

TABLE 7

Movement

Primary % Primary Trips

PM PEAK HOUR

Peak Hour Trip Distribution

AM PEAK HOUR

Movement



Primary % Primary Trips

EB Left 0% 0
EB Through 0% 0
EB Right 34% 166
WB Left 6% 29
WB Through 0% 0
WB Right 0% 0
NB Left 34% 116
NB Through 2% 7
NB Right 4% 13
SB Left 0% 0
SB Through 2% 10
SB Right 0% 0

Primary % Primary Trips

EB Left 0% 0
EB Through 0% 0
EB Right 39% 133
WB Left 4% 14
WB Through 0% 0
WB Right 0% 0
NB Left 37% 174
NB Through 3% 14
NB Right 5% 24
SB Left 0% 0
SB Through 2% 7
SB Right 0% 0

PM PEAK HOUR

Movement

TABLE 8

Movement

Peak Hour Trip Distribution
Factory Lane/Chamberlain Lane and La Grange Road (KY 146)

AM PEAK HOUR



Primary % Primary Trips

EB Left 56% 274
EB Through 0% 0
WB Through 0% 0
WB Right 2% 10
SB Left 2% 7
SB Right 58% 197

Primary % Primary Trips

EB Left 50% 170
EB Through 0% 0
WB Through 0% 0
WB Right 5% 17
SB Left 4% 18
SB Right 51% 240

TABLE 9
Peak Hour Trip Distribution

Factory Lane and Old Henry Road

Movement

AM PEAK HOUR

Movement

PM PEAK HOUR



Primary % Primary Trips

EB Left 0% 0
EB Through 54% 264
EB Right 0% 0
WB Left 2% 7
WB Through 56% 190
WB Right 0% 0
NB Left 0% 0
NB Through 0% 0
NB Right 2% 10
SB Left 0% 0
SB Through 0% 0
SB Right 0% 0

Primary % Primary Trips

EB Left 0% 0
EB Through 48% 163
EB Right 0% 0
WB Left 2% 10
WB Through 49% 230
WB Right 0% 0
NB Left 0% 0
NB Through 0% 0
NB Right 2% 7
SB Left 0% 0
SB Through 0% 0
SB Right 0% 0

TABLE 10
Peak Hour Trip Distribution

AM PEAK HOUR

PM PEAK HOUR

Movement

Movement

Bush Farm Road and Old Henry Road



Primary % Primary Trips

EB Left 0% 0
EB Through 8% 39
WB Through 53% 180
WB Right 3% 10
NB Left 0% 0
NB Right 46% 225

Primary % Primary Trips

EB Left 0% 0
EB Through 7% 24
WB Through 46% 216
WB Right 3% 14
NB Left 0% 0
NB Right 41% 139

PM PEAK HOUR

Movement

TABLE 11

Movement

Peak Hour Trip Distribution
Northbound I-265 Ramps and Old Henry Road

AM PEAK HOUR
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EB Through 217 10 227
EB Right 262 0 262
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WB Through 753 7 760
NB Left 411 0 411
NB Right 149 146 295
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EB Through 1057 7 1064
EB Right 433 0 433
WB Left 462 9 471
WB Through 298 14 312
NB Left 122 0 122
NB Right 408 119 527

TABLE 12
Peak Hour Trip Totals

AM PEAK HOUR
Southbound I-265 Ramps and La Grange Road (KY 146)
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WB Through 1044 0 1044
WB Right 32 0 32
NB Left 591 116 707
NB Through 94 7 101
NB Right 39 13 52
SB Left 53 0 53
SB Through 28 10 38
SB Right 129 0 129
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EB Through 1123 0 1123
EB Right 534 133 667
WB Left 37 14 51
WB Through 445 0 445
WB Right 34 0 34
NB Left 364 174 538
NB Through 109 14 123
NB Right 57 24 81
SB Left 81 0 81
SB Through 45 7 52
SB Right 97 0 97

TABLE 13
Peak Hour Trip Totals

PM PEAK HOUR

Factory Lane/Chamberlain Lane and La Grange Road (KY146)
AM PEAK HOUR
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EB Through 448 0 448
WB Through 259 0 259
WB Right 34 17 51
SB Left 109 18 127
SB Right 148 240 388

PM PEAK HOUR

TABLE 14
Peak Hour Trip Totals

Factory Lane and Old Henry Road
AM PEAK HOUR
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EB Through 109 0 109 264 373
EB Right 138 0 138 0 138
WB Left 98 0 98 7 105
WB Through 741 0 741 190 931
WB Right 0 46 46 0 46
NB Left 721 0 721 0 721
NB Through 0 29 29 0 29
NB Right 50 0 50 10 60
SB Left 0 10 10 0 10
SB Through 0 8 8 0 8
SB Right 1 35 36 0 36
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EB Left 2 38 40 0 40
EB Through 666 0 666 163 829
EB Right 550 0 550 0 550
WB Left 62 0 62 10 72
WB Through 314 0 314 230 544
WB Right 0 11 11 0 11
NB Left 305 0 305 0 305
NB Through 0 7 7 0 7
NB Right 48 0 48 7 55
SB Left 0 40 40 0 40
SB Through 0 31 31 0 31
SB Right 2 134 136 0 136

TABLE 15
Peak Hour Trip Totals

AM PEAK HOUR
Bush Farm Road and Old Henry Road

PM PEAK HOUR
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EB Through 708 24 732
WB Through 487 216 703
WB Right 130 14 144
NB Left 252 0 252
NB Right 534 139 673
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TABLE 16

Northbound I-265 Ramps and Old Henry Road
Peak Hour Trip Distribution

PM PEAK HOUR



Overall Intersection C 30.8 D 38.0

2 Eastbound Through D 39.1 0.35 D 43.7 0.91

1 Westbound Left D 46.4 0.91 E 59.8 0.90

2 Westbound Through B 10.3 0.36 A 7.3 0.13

1 Northbound Left D 49.9 0.84 D 41.7 0.29

1 Northbound Right A 7.2 0.14 B 19.9 0.48

Overall Intersection C 34.3 D 42.5

2 Eastbound Through D 40.9 0.38 D 47.4 0.92

2 Westbound Left D 49.3 0.92 E 69.5 0.93

2 Westbound Through B 10.2 0.38 A 6.7 0.13

1 Northbound Left E 63.4 0.92 D 49.0 0.35

1 Northbound Right A 7.0 0.15 C 23.5 0.53

Overall Intersection C 33.1 D 43.4

2 Eastbound Through D 41.4 0.40 D 48.4 0.92

2 Westbound Left D 49.9 0.93 E 71.7 0.94

2 Westbound Through B 10.2 0.38 A 6.6 0.14

1 Northbound Left E 64.7 0.93 D 50.3 0.36

1 Northbound Right A 7.9 0.30 C 28.5 0.69
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TABLE 17
Southbound I-265 Ramps and La Grange Road (KY 146)

Intersection Levels of Service, Delay, and Volume/Capacity Ratios

Volume/ 
Capacity

Volume/ 
CapacityS

C
E

N
A

R
IO

LOS
Delay 
(sec)



Overall Intersection E 58.2 C 31.9

1 Eastbound Left E 61.7 0.83 D 53.7 0.76

2 Eastbound Through C 23.2 0.29 C 26.6 0.80

1 Eastbound Right C 23.2 0.28 C 31.3 0.85

1 Westbound Left F 83.4 0.62 E 68.4 0.77

2 Westbound Through/Right D 48.9 0.91 C 22.6 0.37

1 Northbound Left F 126.9 1.12 D 45.4 0.86

1 Northbound Through/Left D 35.3 0.17 C 32.4 0.25

1 Northbound Right C 3.4 0.09 C 31.7 0.15

1 Southbound Through/Left D 51.8 0.44 D 47.7 0.73

1 Southbound Right E 61.6 0.81 D 45.9 0.64

Overall Intersection F 104.0 D 42.9

1 Eastbound Left E 65.0 0.84 E 64.2 0.78

2 Eastbound Through C 23.0 0.29 C 34.9 0.84

1 Eastbound Right C 23.0 0.28 D 45.2 0.90

1 Westbound Left F 88.1 0.63 E 77.2 0.77

2 Westbound Through/Right D 53.6 0.92 C 27.6 0.39

1 Northbound Left F 318.6 1.57 E 70.0 0.93

1 Northbound Through/Left D 39.6 0.24 D 36.1 0.27

1 Northbound Right D 38.2 0.12 D 35.0 0.16

1 Southbound Through/Left D 54.6 0.45 E 59.1 0.78

1 Southbound Right E 65.0 0.82 E 56.5 0.69

Overall Intersection F 115.0 E 75.0

1 Eastbound Left E 79.0 0.87 E 73.3 0.80

2 Eastbound Through C 31.9 0.33 D 40.3 0.84

1 Eastbound Right D 37.7 0.60 F 78.2 1.01

1 Westbound Left F 91.8 0.77 E 79.5 0.77

2 Westbound Through/Right E 79.9 0.97 C 30.2 0.37

1 Northbound Left F 294.1 1.51 F 200.5 1.30

1 Northbound Through/Left D 40.7 0.21 C 40.0 0.28

1 Northbound Right D 39.6 0.13 D 39.3 0.22

1 Southbound Through/Left E 66.8 0.52 E 68.1 0.81

1 Southbound Right E 78.6 0.85 E 63.6 0.68

Overall Intersection D 52.2 D 46.1
1 Eastbound Left E 65.1 0.84 E 70.3 0.79

2 Eastbound Through C 24.7 0.31 D 35.4 0.80

1 Eastbound Right C 29.1 0.57 E 65.3 0.98

1 Westbound Left E 79.1 0.76 E 76.7 0.76

2 Westbound Through/Right D 53.6 0.92 C 27.3 0.36

2 Northbound Left E 73.1 0.97 D 49.9 0.75

1 Northbound Through/Right D 41.8 0.41 D 44.8 0.56

1 Southbound Through/Left E 55.3 0.51 E 65.0 0.81

1 Southbound Right E 64.9 0.82 E 60.8 0.67
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TABLE 18
Factory Lane/Chamberlain Lane and La Grange Road (KY 146)

Intersection Levels of Service, Delay, and Volume/Capacity Ratios

Volume/ 
Capacity

Volume/ 
CapacityS

C
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N
A

R
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(sec)
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Overall Intersection B 14.5 C 16.4
1 Westbound Left C 17.3 - B 12.8 -

2 Northbound Left A 9.6 - C 19.7 -

1 Southbound Right B 10.7 - B 10.9 -

Overall Intersection - - - -
1 Eastbound Left A 8.9 0.07 A 8.5 0.19

1 Eastbound Through - - - - - -

1 Westbound Through/Right - - - - - -

1 Southbound Left/Right C 19.9 0.52 F 60.0 0.86

Overall Intersection - - - -
1 Eastbound Left B 10.7 0.35 A 9.3 0.32

1 Eastbound Through - - - - - -

1 Westbound Through/Right - - - - - -

1 Southbound Left/Right F 113.2 1.12 F 511.7 2.04

Overall Intersection - - - -
1 Eastbound Left B 10.7 0.35 A 9.3 0.32

1 Eastbound Through - - - - - -

1 Westbound Through/Right - - - - - -

1 Southbound Left F 52.4 0.29 F 369.0 1.51

1 Southbound Right E 37.2 0.83 C 15.0 0.52

Overall Intersection D 36.5 C 24.6
1 Eastbound Left D 45.9 0.92 D 45.4 0.93

1 Eastbound Through A 8.2 0.09 B 11.4 0.45

1 Westbound Through/Right D 46.7 0.95 C 29.0 0.62

1 Southbound Left C 26.7 0.07 C 24.8 0.26

1 Southbound Right C 21.5 0.64 B 14.4 0.52
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TABLE 19
Factory Lane and Old Henry Road

Intersection Levels of Service, Delay, and Volume/Capacity Ratios
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Overall Intersection C 22.0 B 10.2
1 Eastbound Left C 30.0 0.01 A 7.1 0.00
1 Eastbound Through B 13.0 0.12 A 8.2 0.58
1 Eastbound Right B 13.4 0.19 A 8.2 0.56
1 Westbound Left B 14.7 0.15 B 12.1 0.13
1 Westbound Through/Right C 24.3 0.85 A 6.2 0.27
1 Northbound Left C 24.3 0.79 C 21.0 0.55
1 Northbound Through/Right B 13.5 0.07 B 17.5 0.14
1 Southbound Through/Left - 0.0 0.00 - 0.0 0.00
1 Southbound Right B 13.1 0.00 B 16.8 0.00

Overall Intersection F 139.6 C 28.3
1 Eastbound Left D 37.0 0.86 B 13.7 0.09
1 Eastbound Through C 20.6 0.14 C 30.7 0.85
1 Eastbound Right C 21.4 0.21 C 30.2 0.83
1 Westbound Left B 18.8 0.16 B 19.0 0.28
1 Westbound Through/Right F 104.8 1.12 B 17.8 0.41
1 Northbound Left F 277.9 1.50 D 38.4 0.75
1 Northbound Through/Right C 25.5 0.14 C 22.7 0.11
1 Southbound Through/Left C 24.4 0.04 C 23.3 0.18

1 Southbound Right C 24.7 0.06 C 24.1 0.26

Overall Intersection F 168.8 D 41.4
1 Eastbound Left D 36.8 0.86 B 17.0 0.14
1 Eastbound Through C 25.3 0.49 F 65.9 1.03
1 Eastbound Right C 21.6 0.22 C 31.2 0.80
1 Westbound Left B 19.9 0.26 C 26.4 0.55
1 Westbound Through/Right F 215.4 1.38 C 24.1 0.68
1 Northbound Left F 286.7 1.52 D 45.4 0.78
1 Northbound Through/Right C 25.7 0.16 C 25.2 0.13
1 Southbound Through/Left C 24.4 0.05 C 26.0 0.19
1 Southbound Right C 24.7 0.06 C 26.5 0.26

Overall Intersection F 93.7 C 25.7
1 Eastbound Left D 35.6 0.85 B 11.3 0.11
1 Eastbound Through C 23.5 0.48 C 32.4 0.91
1 Eastbound Right C 20.0 0.21 B 19.8 0.72
1 Westbound Left B 18.4 0.25 B 19.1 0.35
1 Westbound Through/Right F 195.3 1.34 B 15.9 0.60
2 Northbound Left D 43.4 0.80 D 36.9 0.54
1 Northbound Through/Right C 26.3 0.17 C 27.8 0.17
1 Southbound Through/Left C 24.9 0.05 C 28.7 0.24
1 Southbound Right C 25.2 0.07 C 29.5 0.36

Overall Intersection E 79.1 D 40.1
1 Eastbound Left C 25.2 0.65 B 14.3 0.10
1 Eastbound Through C 28.3 0.57 F 65.9 1.03
1 Eastbound Right C 23.9 0.25 C 31.2 0.80
1 Westbound Left C 21.7 0.31 C 26.4 0.55
1 Westbound Through D 36.6 0.80 B 17.9 0.34
1 Westbound Through/Right D 36.7 0.80 B 18.0 0.34
1 Northbound Left F 205.2 1.35 D 45.4 0.78
1 Northbound Through/Right C 20.4 0.14 C 25.2 0.13
1 Southbound Through/Left B 19.3 0.04 C 26.0 0.19
1 Southbound Right B 19.5 0.06 C 26.5 0.26

Overall Intersection C 27.1 C 24.9
1 Eastbound Left C 20.4 0.60 A 9.5 0.09
1 Eastbound Through C 23.3 0.55 C 32.5 0.91
1 Eastbound Right B 19.6 0.24 B 19.8 0.72
1 Westbound Left B 17.7 0.28 B 19.1 0.35
1 Westbound Through C 29.0 0.76 B 12.1 0.30
1 Westbound Through/Right C 29.1 0.76 B 12.1 0.30
2 Northbound Left C 32.3 0.75 D 36.9 0.54
1 Northbound Through/Right C 20.1 0.16 C 27.8 0.17
1 Southbound Through/Left B 19.1 0.04 C 28.7 0.24
1 Southbound Right B 19.3 0.06 C 29.5 0.36
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TABLE 20
Bush Farm Road and Old Henry Road

Intersection Levels of Service, Delay, and Volume/Capacity Ratios
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Overall Intersection E 56.0 C 30.4
1 Eastbound Left D 41.4 0.62 D 50.8 0.89
2 Eastbound Through C 26.6 0.10 C 21.3 0.40
2 Westbound Through E 66.3 0.96 D 36.4 0.47
1 Northbound Left E 58.5 0.98 C 21.3 0.29
1 Northbound Right B 18.5 0.24 C 30.1 0.70

Overall Intersection F 98.0 D 35.2
1 Eastbound Left D 44.3 0.72 E 58.6 0.91
2 Eastbound Through C 24.8 0.11 C 21.6 0.46
2 Westbound Through E 68.8 0.98 D 39.7 0.57
1 Northbound Left F 163.1 1.26 C 23.7 0.36
1 Northbound Right C 24.0 0.30 D 41.7 0.85

Overall Intersection F 113.3 D 50.9
1 Eastbound Left D 44.3 0.72 E 68.6 0.93
2 Eastbound Through C 25.2 0.14 C 26.3 0.48
2 Westbound Through F 122.0 1.14 D 54.9 0.84
1 Northbound Left F 163.1 1.26 C 25.4 0.34
1 Northbound Right C 31.2 0.63 F 75.2 1.01
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TABLE 21
Northbound I-265 Ramps and Old Henry Road

Intersection Levels of Service, Delay, and Volume/Capacity Ratios
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Appendix C 
 

Field Notes 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 













 
 
 
 
 
 
 
 

Appendix D 
 

Levels of Service Criteria 
 



 
LOS Criteria for Signalized Intersections 

 
Delay 

(sec/veh) LOS Description 

1-10 A Free flow 
10-20 B Reasonably free flow 
20-35 C Stable flow 
35-55 D Approaching unstable flow 
55-80 E Unstable flow 
>80 F Forced or congested flow 

   *Considered acceptable in urban areas 
 
 

LOS Criteria for Unsignalized Intersections 
 

Delay 
(sec/veh) LOS Description 

1-10 A Free flow 
10-15 B Reasonably free flow 
15-25 C Stable flow 
25-35 D Approaching unstable flow 
35-50 E Unstable flow 
>50 F Forced or congested flow 

   *Considered acceptable in urban areas 
 
 
Source:  Adapted from A Policy on Geometric Design of Highways and Streets, AASHTO, 2001. 



 
 
 
 

Appendix E 
 

Highway Capacity Software Output 



2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period AM Peak Hour PHF 0.92

Intersection LaGrange @ SB I-265 Analysis Year 2012 Existing Analysis Period 1> 7:15

File Name 1ExAM_LaGrange&SB265.xus

Project Description VA Hospital TIS - LaGrange Site

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 204 554 707 386 140

Signal Information

Green

Yellow

Red

41.6 20.0 30.0 0.0 0.0 0.0

4.4 5.0 3.7 0.0 0.0 0.0

1.4 1.2 1.8 0.0 0.0 0.0

2 3

5 6 7 8

Cycle, s 109.1 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 4 4 0

Case Number 0.0 4.0 2.0 4.0 9.0 9.0 0.0

Phase Duration, s 0.0 26.2 47.4 73.6 35.5 35.5 0.0

Change Period, (Y+Rc), s 5.0 6.2 5.8 6.2 5.5 5.5 0.0

Max Allow Headway (MAH), s 0.0 3.4 5.9 3.4 4.0 4.0 0.0

Queue Clearance Time (gs), s 8.1 37.7 13.8 32.0 32.0

Green Extension Time (ge), s 0.0 0.6 3.9 2.4 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.36 0.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 0 222 0 602 768 0 420 0 152 0

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1739 0 1740 1739 0 1810 0 1610 0

Queue Service time (gs ), s 0.0 6.1 0.0 35.7 11.8 0.0 23.9 30.0 3.9 0.0

Cycle Queue Clearance Time (gc), s 0.0 6.1 0.0 35.7 11.8 0.0 23.9 30.0 3.9 0.0

Capacity (c), veh/h 638 664 2149 497 0 1057

Volume-to-Capacity Ratio (X) 0.000 0.348 0.000 0.907 0.358 0.000 0.844 0.000 0.144 0.000

Available Capacity (ca), veh/h 2868 797 2868 497 0 1057

Back of Queue (Q), veh/ln 2.5 16.7 4.0 12.0 1.2

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 *2.1* 0.0 0.0 0.0

Uniform Delay (d1), s/veh 38.9 31.9 10.2 37.4 0.0 7.1

Incremental Delay (d2), s/veh 0.0 0.3 0.0 14.5 0.1 0.0 12.5 0.0 0.1 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 39.1 46.4 10.3 49.9 0.0 7.2

Level of Service (LOS) D D B D A

Approach Delay, s/veh / LOS 39.1 D 26.2 C 38.5 D 0.0

Intersection Delay s/veh / LOS 30.8 C

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.7 A 0.7 A 2.9 C 2.7 B

Bicycle LOS Score / LOS 0.7 A 1.6 A F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period PM Peak Hour PHF 0.93

Intersection LaGrange @ SB I-265 Analysis Year 2012 Existing Analysis Period 1> 16:45

File Name 1ExPM_LaGrange&SB265.xus

Project Description VA Hospital TIS - LaGrange Site

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 993 434 280 114 383

Signal Information

Green

Yellow

Red

38.7 43.9 30.0 0.0 0.0 0.0

4.4 5.0 3.7 0.0 0.0 0.0

1.4 1.2 1.8 0.0 0.0 0.0

2 3

5 6 7 8

Cycle, s 130.1 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 4 4 0

Case Number 0.0 4.0 2.0 4.0 9.0 9.0 0.0

Phase Duration, s 0.0 50.1 44.5 94.5 35.5 35.5 0.0

Change Period, (Y+Rc), s 5.0 6.2 5.8 6.2 5.5 5.5 0.0

Max Allow Headway (MAH), s 0.0 3.4 5.9 3.4 4.1 4.1 0.0

Queue Clearance Time (gs), s 40.2 35.5 6.0 32.0 32.0

Green Extension Time (ge), s 0.0 3.7 3.1 0.8 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.16 0.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 0 1068 0 467 301 0 123 0 412 0

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1739 0 1740 1739 0 1810 0 1610 0

Queue Service time (gs ), s 0.0 38.2 0.0 33.5 4.0 0.0 7.3 30.0 21.1 0.0

Cycle Queue Clearance Time (gc), s 0.0 38.2 0.0 33.5 4.0 0.0 7.3 30.0 21.1 0.0

Capacity (c), veh/h 1174 518 2364 417 0 850

Volume-to-Capacity Ratio (X) 0.000 0.909 0.000 0.902 0.127 0.000 0.294 0.000 0.484 0.000

Available Capacity (ca), veh/h 2406 668 2406 417 0 850

Back of Queue (Q), veh/ln 16.1 16.2 1.3 3.3 7.8

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0

Uniform Delay (d1), s/veh 41.2 43.9 7.3 41.3 0.0 19.5

Incremental Delay (d2), s/veh 0.0 2.5 0.0 15.9 0.0 0.0 0.4 0.0 0.4 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 43.7 59.8 7.3 41.7 0.0 19.9

Level of Service (LOS) D E A D B

Approach Delay, s/veh / LOS 43.7 D 39.2 D 24.9 C 0.0

Intersection Delay s/veh / LOS 38.0 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.7 A 0.7 A 2.9 C 2.8 C

Bicycle LOS Score / LOS 1.4 A 1.1 A F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period AM Peak Hour PHF 0.94

Intersection LaGrange @ Factory Ln Analysis Year 2012 Existing Analysis Period 1> 7:15

File Name 2ExAM_LaGrange&Factory.xus

Project Description VA Hospital TIS - LaGrange Site

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 141 398 169 13 980 30 448 71 30 49 26 121

Signal Information

Green

Yellow

Red

1.5 4.5 38.9 12.7 30.0 0.0

3.5 3.5 4.3 3.6 3.6 0.0

3.0 3.0 1.6 3.0 3.0 0.0

1 2 3 4

5 6 7

Cycle, s 119.6 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 4 4

Case Number 2.0 3.0 2.0 4.0 9.0 9.0 11.0 11.0

Phase Duration, s 19.0 55.8 8.0 44.8 36.6 36.6 19.3 19.3

Change Period, (Y+Rc), s 6.5 5.9 6.5 5.9 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 3.9 3.6 3.9 3.5 3.9 3.9 4.0 4.0

Queue Clearance Time (gs), s 12.1 11.7 2.9 35.9 32.0 32.0 12.0 12.0

Green Extension Time (ge), s 0.4 1.9 0.0 2.9 0.0 0.0 0.6 0.6

Phase Call Probability 0.99 1.00 0.37 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.00 0.00 0.02 1.00 1.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 150 423 180 14 540 534 477 76 32 80 0 129

Adjusted Saturation Flow Rate (s), veh/h/ln 1740 1739 1548 1810 1827 1807 1691 1776 1505 1720 0 1505

Queue Service time (gs ), s 10.1 9.7 9.2 0.9 33.9 33.9 30.0 4.0 1.9 5.2 0.0 10.0

Cycle Queue Clearance Time (gc), s 10.1 9.7 9.2 0.9 33.9 33.9 30.0 4.0 1.9 5.2 0.0 10.0

Capacity (c), veh/h 181 1451 646 22 594 588 424 445 377 182 159

Volume-to-Capacity Ratio (X) 0.827 0.292 0.278 0.618 0.909 0.909 1.124 0.170 0.085 0.438 0.000 0.808

Available Capacity (ca), veh/h 582 1598 711 302 840 831 424 445 377 575 503

Back of Queue (Q), veh/ln 4.8 3.8 3.3 0.6 16.1 16.0 21.7 1.7 0.7 2.3 4.1

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.3 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0

Uniform Delay (d1), s/veh 52.5 23.1 23.0 58.8 38.7 38.7 44.8 35.1 34.3 50.2 52.3

Incremental Delay (d2), s/veh 9.2 0.1 0.2 24.6 10.1 10.2 82.1 0.2 0.1 1.7 0.0 9.3

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 61.7 23.2 23.2 83.4 48.8 48.9 126.9 35.3 34.4 51.8 61.6

Level of Service (LOS) E C C F D D F D C D E

Approach Delay, s/veh / LOS 30.9 C 49.3 D 110.0 F 57.8 E

Intersection Delay s/veh / LOS 58.2 E

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.3 B 2.9 C 3.0 C

Bicycle LOS Score / LOS 1.1 A 1.4 A 1.5 A 0.8 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period PM Peak Hour PHF 0.94

Intersection LaGrange @ Factory Ln Analysis Year 2012 Existing Analysis Period 1> 17:00

File Name 2ExPM_LaGrange&Factory.xus

Project Description VA Hospital TIS - LaGrange Site

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 81 1055 501 35 418 32 276 83 43 76 43 91

Signal Information

Green

Yellow

Red

2.5 3.7 34.8 9.6 19.3 0.0

3.5 0.0 4.3 3.6 3.6 0.0

3.0 0.0 1.6 3.0 3.0 0.0

1 2 3 4

5 6 7

Cycle, s 95.4 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 4 4

Case Number 2.0 3.0 2.0 4.0 9.0 9.0 11.0 11.0

Phase Duration, s 12.7 44.4 9.0 40.7 25.9 25.9 16.2 16.2

Change Period, (Y+Rc), s 6.5 5.9 6.5 5.9 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 3.9 3.6 3.9 3.5 3.9 3.9 3.9 3.9

Queue Clearance Time (gs), s 6.7 32.0 4.0 11.3 18.1 18.1 8.8 8.8

Green Extension Time (ge), s 0.2 6.3 0.0 1.2 1.1 1.1 0.7 0.7

Phase Call Probability 0.90 1.00 0.63 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.07 0.00 0.00 0.02 0.02 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 86 1122 533 37 242 237 294 88 46 127 0 97

Adjusted Saturation Flow Rate (s), veh/h/ln 1740 1739 1548 1810 1827 1781 1691 1776 1505 1721 0 1505

Queue Service time (gs ), s 4.7 27.2 30.0 2.0 9.3 9.3 16.1 4.0 2.4 6.8 0.0 5.9

Cycle Queue Clearance Time (gc), s 4.7 27.2 30.0 2.0 9.3 9.3 16.1 4.0 2.4 6.8 0.0 5.9

Capacity (c), veh/h 114 1404 625 48 666 650 342 359 304 173 151

Volume-to-Capacity Ratio (X) 0.755 0.799 0.853 0.769 0.363 0.365 0.859 0.246 0.150 0.733 0.000 0.641

Available Capacity (ca), veh/h 726 1997 889 378 1049 1022 530 556 471 718 628

Back of Queue (Q), veh/ln 2.2 10.5 10.9 1.1 3.8 3.7 7.1 1.7 0.9 3.1 2.3

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.1 0.0 0.6 0.1 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0

Uniform Delay (d1), s/veh 44.0 25.2 26.0 46.3 22.3 22.3 36.9 32.1 31.5 41.9 41.4

Incremental Delay (d2), s/veh 9.7 1.4 5.4 22.1 0.3 0.3 8.5 0.4 0.2 5.9 0.0 4.5

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 53.7 26.6 31.3 68.4 22.6 22.6 45.4 32.4 31.7 47.7 45.9

Level of Service (LOS) D C C E C C D C C D D

Approach Delay, s/veh / LOS 29.4 C 25.9 C 41.3 D 47.0 D

Intersection Delay s/veh / LOS 31.9 C

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.3 B 2.9 C 3.0 C

Bicycle LOS Score / LOS 1.9 A 0.9 A 1.2 A 0.9 A
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                 HCS+: Unsignalized Intersections Release 5.3                  
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                        Fax:                             
E-Mail:                                                                        
                                                                               
___________________ALL-WAY STOP CONTROL(AWSC) ANALYSIS________________________ 
                                                                               
Analyst:              MGV                                                      
Agency/Co.:           BTM Engineering, Inc.                                    
Date Performed:       2/23/2012                                                
Analysis Time Period: AM Peak Hour                                             
Intersection:         Factory Ln @ Old Henry                                   
Jurisdiction:         Jefferson Co.                                            
Units: U. S. Customary                                                         
Analysis Year:        2011                                                     
Project ID:  VA Hospital TIS - LaGrange Site                                   
East/West Street:     Old Henry Road                                           
North/South Street:   Factory Ln/Old Henry Rd                                  
_________Worksheet 2 - Volume Adjustments and Site Characteristics____________ 
                                                                               
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
Volume     |0    0    0    |442  0    39   |0    60   77   |17   165  0    |   
% Thrus Left Lane                                                              
                                                                               
                                                                               
                    Eastbound      Westbound     Northbound     Southbound     
                    L1     L2      L1     L2      L1     L2      L1     L2     
                                                                               
Configuration                     LR             TR             LT             
PHF                               1.00           1.00           1.00           
Flow Rate                         481            137            182            
% Heavy Veh                       3              7              7              
No. Lanes                              1              1              1         
Opposing-Lanes                         0              1              1         
Conflicting-lanes                      1              1              1         
Geometry group                         1              1              1         
Duration, T   0.25  hrs.                                                       
                                                                               
___________Worksheet 3 - Saturation Headway Adjustment Worksheet______________ 
                                                                               
                    Eastbound      Westbound     Northbound     Southbound     
                    L1     L2      L1     L2      L1     L2      L1     L2     
                                                                               
Flow Rates:                                                                    
   Total in Lane                  481            137            182            
   Left-Turn                      442            0              17             
   Right-Turn                     39             77             0              
Prop. Left-Turns                  0.9            0.0            0.1            
Prop. Right-Turns                 0.1            0.6            0.0            
Prop. Heavy Vehicle               0.0            0.1            0.1            
Geometry Group                         1              1              1         
Adjustments Exhibit 17-33:                                                     
   hLT-adj                             0.2            0.2            0.2       



   hRT-adj                            -0.6           -0.6           -0.6       
   hHV-adj                             1.7            1.7            1.7       
hadj, computed                    0.2            -0.2           0.1            
                                                                               
_______________Worksheet 4 - Departure Headway and Service Time_______________ 
                                                                               
                    Eastbound      Westbound     Northbound     Southbound     
                    L1     L2      L1     L2      L1     L2      L1     L2     
Flow rate                         481            137            182            
hd, initial value  3.20   3.20    3.20   3.20    3.20   3.20    3.20   3.20    
x, initial                        0.43           0.12           0.16           
hd, final value                   4.98           5.30           5.57           
x, final value                    0.67           0.20           0.28           
Move-up time, m                        2.0            2.0            2.0       
Service Time                      3.0            3.3            3.6            
                                                                               
_______________Worksheet 5 - Capacity and Level of Service____________________ 
                                                                               
                    Eastbound      Westbound     Northbound     Southbound     
                    L1     L2      L1     L2      L1     L2      L1     L2     
                                                                               
Flow Rate                         481            137            182            
Service Time                      3.0            3.3            3.6            
Utilization, x                    0.67           0.20           0.28           
Dep. headway, hd                  4.98           5.30           5.57           
Capacity                          707            387            432            
Delay                             17.30          9.64           10.74          
LOS                               C              A              B              
Approach:                                                                      
   Delay                               17.30          9.64           10.74     
   LOS                                 C              A              B         
Intersection Delay 14.50            Intersection LOS B                         
______________________________________________________________________________ 



                                                                               
                 HCS+: Unsignalized Intersections Release 5.3                  
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                        Fax:                             
E-Mail:                                                                        
                                                                               
___________________ALL-WAY STOP CONTROL(AWSC) ANALYSIS________________________ 
                                                                               
Analyst:              MGV                                                      
Agency/Co.:           BTM Engineering, Inc.                                    
Date Performed:       2/23/2012                                                
Analysis Time Period: PM Peak Hour                                             
Intersection:         Factory Ln @ Old Henry                                   
Jurisdiction:         Jefferson Co.                                            
Units: U. S. Customary                                                         
Analysis Year:        2011                                                     
Project ID:  VA Hospital TIS - LaGrange Site                                   
East/West Street:     Old Henry Road                                           
North/South Street:   Factory Ln/Old Henry Rd                                  
_________Worksheet 2 - Volume Adjustments and Site Characteristics____________ 
                                                                               
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
Volume     |0    0    0    |215  0    29   |0    194  372  |78   105  0    |   
% Thrus Left Lane                                                              
                                                                               
                                                                               
                    Eastbound      Westbound     Northbound     Southbound     
                    L1     L2      L1     L2      L1     L2      L1     L2     
                                                                               
Configuration                     LR             TR             LT             
PHF                               1.00           1.00           1.00           
Flow Rate                         244            566            183            
% Heavy Veh                       3              7              7              
No. Lanes                              1              1              1         
Opposing-Lanes                         0              1              1         
Conflicting-lanes                      1              1              1         
Geometry group                         1              1              1         
Duration, T   0.25  hrs.                                                       
                                                                               
___________Worksheet 3 - Saturation Headway Adjustment Worksheet______________ 
                                                                               
                    Eastbound      Westbound     Northbound     Southbound     
                    L1     L2      L1     L2      L1     L2      L1     L2     
                                                                               
Flow Rates:                                                                    
   Total in Lane                  244            566            183            
   Left-Turn                      215            0              78             
   Right-Turn                     29             372            0              
Prop. Left-Turns                  0.9            0.0            0.4            
Prop. Right-Turns                 0.1            0.7            0.0            
Prop. Heavy Vehicle               0.0            0.1            0.1            
Geometry Group                         1              1              1         
Adjustments Exhibit 17-33:                                                     
   hLT-adj                             0.2            0.2            0.2       



   hRT-adj                            -0.6           -0.6           -0.6       
   hHV-adj                             1.7            1.7            1.7       
hadj, computed                    0.2            -0.3           0.2            
                                                                               
_______________Worksheet 4 - Departure Headway and Service Time_______________ 
                                                                               
                    Eastbound      Westbound     Northbound     Southbound     
                    L1     L2      L1     L2      L1     L2      L1     L2     
Flow rate                         244            566            183            
hd, initial value  3.20   3.20    3.20   3.20    3.20   3.20    3.20   3.20    
x, initial                        0.22           0.50           0.16           
hd, final value                   5.89           4.69           5.63           
x, final value                    0.40           0.74           0.29           
Move-up time, m                        2.0            2.0            2.0       
Service Time                      3.9            2.7            3.6            
                                                                               
_______________Worksheet 5 - Capacity and Level of Service____________________ 
                                                                               
                    Eastbound      Westbound     Northbound     Southbound     
                    L1     L2      L1     L2      L1     L2      L1     L2     
                                                                               
Flow Rate                         244            566            183            
Service Time                      3.9            2.7            3.6            
Utilization, x                    0.40           0.74           0.29           
Dep. headway, hd                  5.89           4.69           5.63           
Capacity                          494            754            433            
Delay                             12.75          19.67          10.87          
LOS                               B              C              B              
Approach:                                                                      
   Delay                               12.75          19.67          10.87     
   LOS                                 B              C              B         
Intersection Delay 16.35            Intersection LOS C                         
______________________________________________________________________________ 



2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period AM Peak Hour PHF 0.94

Intersection Old Henry @ Bush Farm Analysis Year 2012 Existing Analysis Period 1> 7:00

File Name 4ExAM_OldHenry&BushFarm.xus

Project Description VA Hospital TIS - LaGrange Site

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 1 92 117 83 628 0 597 0 41 0 0 1

Signal Information

Green

Yellow

Red

31.8 30.3 0.0 0.0 0.0 0.0

4.3 3.6 0.0 0.0 0.0 0.0

1.3 3.0 0.0 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 74.3 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 2 6 6 8 8 4 4

Case Number 5.0 5.0 6.0 6.0 6.0 6.0 7.0 7.0

Phase Duration, s 37.4 37.4 37.4 37.4 36.9 36.9 36.9 36.9

Change Period, (Y+Rc), s 5.6 5.6 5.6 5.6 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 4.8 4.8 4.8 4.8 4.3 4.3 4.3 4.3

Queue Clearance Time (gs), s 26.3 26.3 26.2 26.2 27.7 27.7 2.0 2.0

Green Extension Time (ge), s 5.5 5.5 5.5 5.5 2.5 2.5 3.3 3.3

Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.15 0.15 0.15 0.15 0.13 0.13 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 1 98 124 88 668 0 635 0 44 0 0 1

Adjusted Saturation Flow Rate (s), veh/h/ln 758 1845 1563 1280 1845 0 1723 0 1533 0 1976 1675

Queue Service time (gs ), s 0.1 2.4 3.7 3.3 24.2 0.0 25.7 0.0 1.3 0.0 0.0 0.0

Cycle Queue Clearance Time (gc), s 24.3 2.4 3.7 5.6 24.2 0.0 25.7 0.0 1.3 0.0 0.0 0.0

Capacity (c), veh/h 175 790 669 605 790 800 626 806 683

Volume-to-Capacity Ratio (X) 0.006 0.124 0.186 0.146 0.846 0.000 0.794 0.000 0.070 0.000 0.000 0.002

Available Capacity (ca), veh/h 309 1115 945 831 1115 1023 824 1062 900

Back of Queue (Q), veh/ln 0.0 0.9 1.2 0.9 9.8 9.5 0.4 0.0 0.0

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.3 0.0 0.0 *1.7* 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 30.0 12.9 13.2 14.5 19.1 20.7 13.4 0.0 13.1

Incremental Delay (d2), s/veh 0.0 0.1 0.2 0.2 5.2 0.0 3.7 0.0 0.1 0.0 0.0 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 30.0 13.0 13.4 14.7 24.3 24.3 13.5 0.0 13.1

Level of Service (LOS) C B B B C C B B

Approach Delay, s/veh / LOS 13.3 B 23.2 C 23.6 C 13.0 B

Intersection Delay s/veh / LOS 22.0 C

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.3 B 2.4 B

Bicycle LOS Score / LOS 0.9 A 1.7 A 1.6 A 0.5 A

Copyright © 2010 University of Florida, All Rights Reserved HCS 2010™ Version 6.1 Generated: 3/1/2012 3:54:45 PM



2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period PM Peak Hour PHF 0.94

Intersection Old Henry @ Bush Farm Analysis Year 2012 Existing Analysis Period 1> 17:00

File Name 4ExPM_OldHenry&BushFarm.xus

Project Description VA Hospital TIS - LaGrange Site

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 2 564 466 53 266 0 253 0 40 0 0 2

Signal Information

Green

Yellow

Red

30.0 11.0 0.0 0.0 0.0 0.0

4.3 3.6 0.0 0.0 0.0 0.0

1.3 3.0 0.0 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 53.2 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 2 6 6 8 8 4 4

Case Number 5.0 5.0 6.0 6.0 6.0 6.0 7.0 7.0

Phase Duration, s 35.6 35.6 35.6 35.6 17.6 17.6 17.6 17.6

Change Period, (Y+Rc), s 5.6 5.6 5.6 5.6 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 5.0 5.0 5.0 5.0 4.3 4.3 4.3 4.3

Queue Clearance Time (gs), s 13.2 13.2 15.8 15.8 9.8 9.8 2.1 2.1

Green Extension Time (ge), s 10.5 10.5 10.2 10.2 1.2 1.2 1.3 1.3

Phase Call Probability 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99

Max Out Probability 0.15 0.15 0.18 0.18 0.00 0.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 2 600 496 56 283 0 269 0 43 0 0 2

Adjusted Saturation Flow Rate (s), veh/h/ln 1081 1845 1563 808 1845 0 1723 0 1533 0 1976 1675

Queue Service time (gs ), s 0.1 11.2 10.8 2.6 4.2 0.0 7.8 0.0 1.2 0.0 0.0 0.1

Cycle Queue Clearance Time (gc), s 4.2 11.2 10.8 13.8 4.2 0.0 7.8 0.0 1.2 0.0 0.0 0.1

Capacity (c), veh/h 660 1041 882 421 1041 491 316 408 345

Volume-to-Capacity Ratio (X) 0.003 0.576 0.562 0.134 0.272 0.000 0.548 0.000 0.135 0.000 0.000 0.006

Available Capacity (ca), veh/h 965 1561 1323 649 1561 1432 1154 1487 1260

Back of Queue (Q), veh/ln 0.0 2.8 2.3 0.4 1.0 3.2 0.4 0.0 0.0

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.1 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 7.0 7.5 7.4 11.9 6.0 19.9 17.2 0.0 16.8

Incremental Delay (d2), s/veh 0.0 0.7 0.8 0.2 0.2 0.0 1.2 0.0 0.2 0.0 0.0 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 7.1 8.2 8.2 12.1 6.2 21.0 17.5 0.0 16.8

Level of Service (LOS) A A A B A C B B

Approach Delay, s/veh / LOS 8.2 A 7.2 A 20.5 C 16.8 B

Intersection Delay s/veh / LOS 10.2 B

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.2 B 2.2 B 2.3 B 2.4 B

Bicycle LOS Score / LOS 2.3 B 1.0 A 1.0 A 0.5 A

Copyright © 2010 University of Florida, All Rights Reserved HCS 2010™ Version 6.1 Generated: 3/1/2012 3:56:18 PM



2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period AM Peak Hour PHF 0.92

Intersection Old Henry & NB I-265 Analysis Year 2012 Existing Analysis Period 1> 7:15

File Name 5ExAM_OldHenry&NB265.xus

Project Description VA Hospital TIS - LaGrange Site

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 78 131 910 820 175

Signal Information

Green

Yellow

Red

6.4 40.0 70.0 0.0 0.0 0.0

3.5 4.3 3.5 0.0 0.0 0.0

2.8 2.3 3.0 0.0 0.0 0.0

1 2 3

5 6 7 8

Cycle, s 135.8 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 4 4 0

Case Number 1.0 4.0 0.0 4.0 9.0 9.0 0.0

Phase Duration, s 12.7 59.3 0.0 46.6 76.5 76.5 0.0

Change Period, (Y+Rc), s 6.3 6.6 5.0 6.6 6.5 6.5 0.0

Max Allow Headway (MAH), s 3.9 3.4 0.0 5.8 5.9 5.9 0.0

Queue Clearance Time (gs), s 6.5 5.5 39.6 72.0 72.0

Green Extension Time (ge), s 0.2 0.4 0.0 0.3 0.0 0.0 0.0

Phase Call Probability 0.96 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.00 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 85 142 0 0 989 0 891 0 190 0

Adjusted Saturation Flow Rate (s), veh/h/ln 1757 1756 0 0 1756 0 1757 0 1563 0

Queue Service time (gs ), s 4.5 3.5 0.0 0.0 37.6 0.0 67.8 70.0 9.1 0.0

Cycle Queue Clearance Time (gc), s 4.5 3.5 0.0 0.0 37.6 0.0 67.8 70.0 9.1 0.0

Capacity (c), veh/h 136 1363 1034 905 0 806

Volume-to-Capacity Ratio (X) 0.622 0.104 0.000 0.000 0.956 0.000 0.984 0.000 0.236 0.000

Available Capacity (ca), veh/h 376 1363 1034 905 0 806

Back of Queue (Q), veh/ln 2.1 1.5 18.6 33.2 3.3

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 36.8 26.5 47.1 32.4 0.0 18.2

Incremental Delay (d2), s/veh 4.6 0.2 0.0 0.0 19.3 0.0 26.1 0.0 0.3 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 41.4 26.6 66.3 58.5 0.0 18.5

Level of Service (LOS) D C E E B

Approach Delay, s/veh / LOS 32.1 C 66.3 E 51.5 D 0.0

Intersection Delay s/veh / LOS 56.0 E

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.7 A 0.7 A 2.8 C 2.9 C

Bicycle LOS Score / LOS 0.7 A 1.3 A F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period PM Peak Hour PHF 0.95

Intersection Old Henry & NB I-265 Analysis Year 2012 Existing Analysis Period 1> 17:00

File Name 5ExPM_OldHenry&NB265.xus

Project Description VA Hospital TIS - LaGrange Site

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 248 600 413 214 452

Signal Information

Green

Yellow

Red

15.1 30.0 50.0 0.0 0.0 0.0

3.5 4.3 3.5 0.0 0.0 0.0

2.8 2.3 3.0 0.0 0.0 0.0

1 2 3

5 6 7 8

Cycle, s 114.5 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 4 4 0

Case Number 1.0 4.0 0.0 4.0 9.0 9.0 0.0

Phase Duration, s 21.4 58.0 0.0 36.6 56.5 56.5 0.0

Change Period, (Y+Rc), s 6.3 6.6 5.0 6.6 6.5 6.5 0.0

Max Allow Headway (MAH), s 3.9 3.4 0.0 5.8 6.0 6.0 0.0

Queue Clearance Time (gs), s 14.5 15.8 13.9 52.0 52.0

Green Extension Time (ge), s 0.6 1.9 0.0 4.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.01 0.00 0.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 261 632 0 0 435 0 225 0 476 0

Adjusted Saturation Flow Rate (s), veh/h/ln 1757 1756 0 0 1756 0 1757 0 1563 0

Queue Service time (gs ), s 12.5 13.8 0.0 0.0 11.9 0.0 9.5 50.0 28.2 0.0

Cycle Queue Clearance Time (gc), s 12.5 13.8 0.0 0.0 11.9 0.0 9.5 50.0 28.2 0.0

Capacity (c), veh/h 295 1577 920 767 0 683

Volume-to-Capacity Ratio (X) 0.886 0.401 0.000 0.000 0.472 0.000 0.294 0.000 0.697 0.000

Available Capacity (ca), veh/h 446 1841 1841 767 0 683

Back of Queue (Q), veh/ln 6.1 5.4 5.0 3.8 10.6

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 37.6 21.2 35.6 20.8 0.0 26.1

Incremental Delay (d2), s/veh 13.2 0.1 0.0 0.0 0.8 0.0 0.5 0.0 4.0 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 50.8 21.3 36.4 21.3 0.0 30.1

Level of Service (LOS) D C D C C

Approach Delay, s/veh / LOS 30.0 C 36.4 D 27.3 C 0.0

Intersection Delay s/veh / LOS 30.4 C

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.7 A 0.7 A 2.7 B 2.9 C

Bicycle LOS Score / LOS 1.2 A 0.8 A F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period AM Peak Hour PHF 0.92

Intersection LaGrange @ SB I-265 Analysis Year 2018 Developed Analysis Period 1> 7:15

File Name 1DevAM_LaGrange&I265.xus

Project Description VA Hospital TIS - LaGrange Site

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 227 596 760 411 295

Signal Information

Green

Yellow

Red

45.2 20.0 30.0 0.0 0.0 0.0

4.4 5.0 3.7 0.0 0.0 0.0

1.4 1.2 1.8 0.0 0.0 0.0

2 3

5 6 7 8

Cycle, s 112.7 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 4 4 0

Case Number 0.0 4.0 2.0 4.0 9.0 9.0 0.0

Phase Duration, s 0.0 26.2 51.0 77.2 35.5 35.5 0.0

Change Period, (Y+Rc), s 5.0 6.2 5.8 6.2 5.5 5.5 0.0

Max Allow Headway (MAH), s 0.0 3.4 5.9 3.4 4.0 4.0 0.0

Queue Clearance Time (gs), s 9.1 42.0 15.0 32.0 32.0

Green Extension Time (ge), s 0.0 0.7 3.2 2.6 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.74 0.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 0 247 0 648 826 0 447 0 321 0

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1739 0 1740 1739 0 1810 0 1610 0

Queue Service time (gs ), s 0.0 7.1 0.0 40.0 13.0 0.0 27.1 30.0 9.3 0.0

Cycle Queue Clearance Time (gc), s 0.0 7.1 0.0 40.0 13.0 0.0 27.1 30.0 9.3 0.0

Capacity (c), veh/h 617 698 2192 481 0 1075

Volume-to-Capacity Ratio (X) 0.000 0.400 0.000 0.928 0.377 0.000 0.928 0.000 0.298 0.000

Available Capacity (ca), veh/h 2777 772 2777 481 0 1075

Back of Queue (Q), veh/ln 3.0 19.1 4.4 15.0 3.0

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 *3.4* 0.0 0.0 0.0

Uniform Delay (d1), s/veh 41.1 32.2 10.1 40.3 0.0 7.8

Incremental Delay (d2), s/veh 0.0 0.3 0.0 17.7 0.1 0.0 24.4 0.0 0.2 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 41.4 49.9 10.2 64.7 0.0 7.9

Level of Service (LOS) D D B E A

Approach Delay, s/veh / LOS 41.4 D 27.7 C 41.0 D 0.0

Intersection Delay s/veh / LOS 33.1 C

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.7 A 0.7 A 2.9 C 2.7 B

Bicycle LOS Score / LOS 0.7 A 1.7 A F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period PM Peak Hour PHF 0.92

Intersection LaGrange @ SB I-265 Analysis Year 2018 Developed Analysis Period 1> 16:45

File Name 1DevPM_LaGrange&I265.xus

Project Description VA Hospital TIS - LaGrange Site

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 1064 471 312 122 527

Signal Information

Green

Yellow

Red

45.8 52.6 30.0 0.0 0.0 0.0

4.4 5.0 3.7 0.0 0.0 0.0

1.4 1.2 1.8 0.0 0.0 0.0

2 3

5 6 7 8

Cycle, s 145.9 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 4 4 0

Case Number 0.0 4.0 2.0 4.0 9.0 9.0 0.0

Phase Duration, s 0.0 58.8 51.6 110.4 35.5 35.5 0.0

Change Period, (Y+Rc), s 5.0 6.2 5.8 6.2 5.5 5.5 0.0

Max Allow Headway (MAH), s 0.0 3.4 5.9 3.4 4.1 4.1 0.0

Queue Clearance Time (gs), s 48.5 43.7 6.5 32.0 32.0

Green Extension Time (ge), s 0.0 4.1 2.0 1.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.92 0.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 0 1157 0 512 339 0 133 0 573 0

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1739 0 1740 1739 0 1810 0 1610 0

Queue Service time (gs ), s 0.0 46.5 0.0 41.7 4.5 0.0 9.2 30.0 30.0 0.0

Cycle Queue Clearance Time (gc), s 0.0 46.5 0.0 41.7 4.5 0.0 9.2 30.0 30.0 0.0

Capacity (c), veh/h 1254 546 2484 372 0 837

Volume-to-Capacity Ratio (X) 0.000 0.922 0.000 0.937 0.137 0.000 0.356 0.000 0.685 0.000

Available Capacity (ca), veh/h 2145 596 2484 372 0 837

Back of Queue (Q), veh/ln 20.0 21.1 1.5 4.2 15.1

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 *1.3* 0.0 0.0 0.0

Uniform Delay (d1), s/veh 44.7 48.7 6.6 49.7 0.0 26.1

Incremental Delay (d2), s/veh 0.0 3.7 0.0 23.0 0.0 0.0 0.6 0.0 2.3 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 48.4 71.7 6.6 50.3 0.0 28.5

Level of Service (LOS) D E A D C

Approach Delay, s/veh / LOS 48.4 D 45.7 D 32.6 C 0.0

Intersection Delay s/veh / LOS 43.4 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.7 A 0.7 A 2.9 C 2.8 C

Bicycle LOS Score / LOS 1.4 A 1.2 A F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period AM Peak Hour PHF 0.94

Intersection LaGrange @ Factory Ln Analysis Year 2018 Developed Analysis Period 1> 7:15

File Name 2DevAM_LaGrange&Factory.xus

Project Description VA Hospital TIS - LaGrange Site

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 150 423 346 42 1044 32 707 101 52 53 38 129

Signal Information

Green

Yellow

Red

4.9 4.7 49.7 16.4 45.0 0.0

3.5 3.5 4.3 3.6 3.6 0.0

3.0 3.0 1.6 3.0 3.0 0.0

1 2 3 4

5 6 7

Cycle, s 152.9 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 4 4

Case Number 2.0 3.0 2.0 4.0 9.0 9.0 11.0 11.0

Phase Duration, s 22.6 66.8 11.4 55.6 51.6 51.6 23.0 23.0

Change Period, (Y+Rc), s 6.5 5.9 6.5 5.9 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 3.9 3.6 3.9 3.5 3.9 3.9 4.0 4.0

Queue Clearance Time (gs), s 15.8 30.7 5.7 49.4 47.0 47.0 15.7 15.7

Green Extension Time (ge), s 0.4 2.5 0.1 0.3 0.0 0.0 0.7 0.7

Phase Call Probability 1.00 1.00 0.85 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.01 0.00 1.00 1.00 1.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 160 450 368 45 575 569 752 107 55 97 0 137

Adjusted Saturation Flow Rate (s), veh/h/ln 1740 1739 1548 1810 1827 1807 1691 1776 1505 1725 0 1505

Queue Service time (gs ), s 13.8 13.7 28.7 3.7 47.4 47.4 45.0 6.9 4.1 8.1 0.0 13.7

Cycle Queue Clearance Time (gc), s 13.8 13.7 28.7 3.7 47.4 47.4 45.0 6.9 4.1 8.1 0.0 13.7

Capacity (c), veh/h 184 1386 617 58 594 588 498 523 443 185 162

Volume-to-Capacity Ratio (X) 0.868 0.325 0.597 0.765 0.968 0.969 1.511 0.206 0.125 0.523 0.000 0.850

Available Capacity (ca), veh/h 341 1386 617 237 598 591 498 523 443 451 394

Back of Queue (Q), veh/ln 6.6 5.7 10.9 2.0 25.8 25.6 51.8 3.0 1.5 3.6 5.7

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.4 0.0 0.6 0.2 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0

Uniform Delay (d1), s/veh 67.3 31.8 36.3 73.4 50.8 50.8 53.9 40.5 39.5 64.5 67.0

Incremental Delay (d2), s/veh 11.7 0.1 1.5 18.4 28.8 29.0 240.1 0.2 0.1 2.3 0.0 11.6

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 79.0 31.9 37.7 91.8 79.6 79.9 294.1 40.7 39.6 66.8 78.6

Level of Service (LOS) E C D F E E F D D E E

Approach Delay, s/veh / LOS 41.8 D 80.2 F 248.9 F 73.7 E

Intersection Delay s/veh / LOS 115.0 F

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.3 B 2.9 C 3.0 C

Bicycle LOS Score / LOS 1.3 A 1.5 A 2.0 A 0.9 A

Copyright © 2010 University of Florida, All Rights Reserved HCS 2010™ Version 6.1 Generated: 3/1/2012 4:12:03 PM



2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period PM Peak Hour PHF 0.94

Intersection LaGrange @ Factory Ln Analysis Year 2018 Developed Analysis Period 1> 17:00

File Name 2DevPM_LaGrange&Factory.xus

Project Description VA Hospital TIS - LaGrange Site

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 87 1123 667 51 445 34 538 123 81 81 52 97

Signal Information

Green

Yellow

Red

5.3 3.7 51.3 13.6 35.0 0.0

3.5 0.0 4.3 3.6 3.6 0.0

3.0 0.0 1.6 3.0 3.0 0.0

1 2 3 4

5 6 7

Cycle, s 134.4 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 4 4

Case Number 2.0 3.0 2.0 4.0 9.0 9.0 11.0 11.0

Phase Duration, s 15.5 60.9 11.8 57.2 41.6 41.6 20.2 20.2

Change Period, (Y+Rc), s 6.5 5.9 6.5 5.9 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 3.9 3.6 3.9 3.5 3.9 3.9 3.9 3.9

Queue Clearance Time (gs), s 9.0 57.0 6.0 15.7 37.0 37.0 12.8 12.8

Green Extension Time (ge), s 0.2 0.0 0.1 1.3 0.0 0.0 0.7 0.7

Phase Call Probability 0.97 1.00 0.87 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 1.00 0.00 0.00 1.00 1.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 93 1195 640 54 257 252 572 131 86 141 0 103

Adjusted Saturation Flow Rate (s), veh/h/ln 1740 1739 1548 1810 1827 1781 1691 1776 1505 1723 0 1505

Queue Service time (gs ), s 7.0 41.6 55.0 4.0 13.6 13.7 35.0 7.9 6.0 10.8 0.0 8.9

Cycle Queue Clearance Time (gc), s 7.0 41.6 55.0 4.0 13.6 13.7 35.0 7.9 6.0 10.8 0.0 8.9

Capacity (c), veh/h 116 1423 633 71 697 679 440 462 392 174 152

Volume-to-Capacity Ratio (X) 0.795 0.839 1.011 0.765 0.369 0.371 1.300 0.283 0.220 0.814 0.000 0.680

Available Capacity (ca), veh/h 518 1423 633 269 747 729 440 462 392 513 448

Back of Queue (Q), veh/ln 3.4 17.7 26.6 2.1 5.9 5.8 32.8 3.4 2.2 5.1 3.5

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.2 0.0 *1.5* 0.2 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0

Uniform Delay (d1), s/veh 61.8 35.7 39.7 64.0 29.9 30.0 49.7 39.7 39.0 59.2 58.3

Incremental Delay (d2), s/veh 11.5 4.6 38.5 15.5 0.3 0.3 150.8 0.3 0.3 8.9 0.0 5.3

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 73.3 40.3 78.2 79.5 30.2 30.3 200.5 40.0 39.3 68.1 63.6

Level of Service (LOS) E D F E C C F D D E E

Approach Delay, s/veh / LOS 54.5 D 35.0 C 156.3 F 66.2 E

Intersection Delay s/veh / LOS 75.0 E

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.3 B 2.9 C 3.1 C

Bicycle LOS Score / LOS 2.1 B 1.0 A 1.8 A 0.9 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period AM Peak Hour PHF 0.94

Intersection LaGrange @ Factory Ln Analysis Year 2018 Developed Analysis Period 1> 7:15

File Name 2DevAM_LaGrange&Factory_NB Restripe.xus

Project Description VA Hospital TIS - LaGrange Site (NB Restripe)

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 150 423 346 42 1044 32 707 101 52 53 38 129

Signal Information

Green

Yellow

Red

4.1 3.2 43.5 14.1 30.0 0.0

3.5 3.5 4.3 3.6 3.6 0.0

3.0 3.0 1.6 3.0 3.0 0.0

1 2 3 4

5 6 7

Cycle, s 127.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 4 4

Case Number 2.0 3.0 2.0 4.0 10.0 10.0 11.0 11.0

Phase Duration, s 20.3 59.1 10.6 49.4 36.6 36.6 20.7 20.7

Change Period, (Y+Rc), s 6.5 5.9 6.5 5.9 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 3.9 3.6 3.9 3.5 3.9 3.9 4.0 4.0

Queue Clearance Time (gs), s 13.4 25.0 5.1 40.4 32.0 32.0 13.3 13.3

Green Extension Time (ge), s 0.4 2.6 0.1 3.0 0.0 0.0 0.7 0.7

Phase Call Probability 1.00 1.00 0.79 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.00 0.00 0.08 1.00 1.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 160 450 368 45 575 569 752 0 163 97 0 137

Adjusted Saturation Flow Rate (s), veh/h/ln 1740 1739 1548 1810 1827 1807 1642 0 1673 1725 0 1505

Queue Service time (gs ), s 11.4 11.0 23.0 3.1 38.4 38.4 28.8 30.0 10.5 6.7 0.0 11.3

Cycle Queue Clearance Time (gc), s 11.4 11.0 23.0 3.1 38.4 38.4 28.8 30.0 10.5 6.7 0.0 11.3

Capacity (c), veh/h 190 1458 649 59 626 619 775 0 395 191 167

Volume-to-Capacity Ratio (X) 0.841 0.309 0.567 0.762 0.920 0.920 0.970 0.000 0.412 0.506 0.000 0.822

Available Capacity (ca), veh/h 548 1506 670 285 791 782 775 0 543 474

Back of Queue (Q), veh/ln 5.4 4.4 8.4 1.7 18.8 18.7 14.1 4.3 3.0 4.6

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.3 0.0 0.5 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 55.5 24.6 28.1 61.0 40.1 40.1 48.1 41.1 53.2 55.3

Incremental Delay (d2), s/veh 9.5 0.1 1.0 18.1 13.3 13.5 25.1 0.0 0.7 2.1 0.0 9.6

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 65.1 24.7 29.1 79.1 53.4 53.6 73.1 41.8 55.3 64.9

Level of Service (LOS) E C C E D D E D E E

Approach Delay, s/veh / LOS 33.0 C 54.5 D 67.6 E 60.9 E

Intersection Delay s/veh / LOS 52.2 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.3 B 2.9 C 3.0 C

Bicycle LOS Score / LOS 1.3 A 1.5 A 2.0 A 0.9 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period PM Peak Hour PHF 0.94

Intersection LaGrange @ Factory Ln Analysis Year 2018 Developed Analysis Period 1> 17:00

File Name 2DevPM_LaGrange&Factory_NB Restripe.xus

Project Description VA Hospital TIS - LaGrange Site (NB Restripe)

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 87 1123 667 51 445 34 538 123 81 81 52 97

Signal Information

Green

Yellow

Red

5.1 3.6 51.3 13.1 30.0 0.0

3.5 0.0 4.3 3.6 3.6 0.0

3.0 0.0 1.6 3.0 3.0 0.0

1 2 3 4

5 6 7

Cycle, s 128.7 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 4 4

Case Number 2.0 3.0 2.0 4.0 10.0 10.0 11.0 11.0

Phase Duration, s 15.2 60.8 11.6 57.2 36.6 36.6 19.7 19.7

Change Period, (Y+Rc), s 6.5 5.9 6.5 5.9 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 3.9 3.6 3.9 3.5 3.9 3.9 3.9 3.9

Queue Clearance Time (gs), s 8.7 54.8 5.8 14.8 32.0 32.0 12.3 12.3

Green Extension Time (ge), s 0.2 0.2 0.1 1.3 0.0 0.0 0.7 0.7

Phase Call Probability 0.96 1.00 0.86 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 1.00 0.00 0.00 1.00 1.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 93 1195 646 54 257 252 572 0 217 141 0 103

Adjusted Saturation Flow Rate (s), veh/h/ln 1740 1739 1548 1810 1827 1781 1642 0 1657 1723 0 1505

Queue Service time (gs ), s 6.7 38.6 52.8 3.8 12.7 12.8 20.8 30.0 14.9 10.3 0.0 8.5

Cycle Queue Clearance Time (gc), s 6.7 38.6 52.8 3.8 12.7 12.8 20.8 30.0 14.9 10.3 0.0 8.5

Capacity (c), veh/h 117 1485 661 71 729 711 766 0 386 175 153

Volume-to-Capacity Ratio (X) 0.790 0.804 0.977 0.763 0.353 0.355 0.748 0.000 0.562 0.807 0.000 0.674

Available Capacity (ca), veh/h 541 1487 662 281 781 761 766 0 536 468

Back of Queue (Q), veh/ln 3.3 16.1 24.1 2.0 5.4 5.3 8.7 6.1 4.8 3.4

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.2 0.0 *1.4* 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 59.1 32.2 36.2 61.2 27.1 27.1 45.8 43.5 56.6 55.7

Incremental Delay (d2), s/veh 11.2 3.3 29.1 15.4 0.2 0.3 4.1 0.0 1.3 8.5 0.0 5.1

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 70.3 35.4 65.3 76.7 27.3 27.3 49.9 44.8 65.0 60.8

Level of Service (LOS) E D E E C C D D E E

Approach Delay, s/veh / LOS 47.1 D 32.1 C 48.5 D 63.3 E

Intersection Delay s/veh / LOS 46.1 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.3 B 2.9 C 3.1 C

Bicycle LOS Score / LOS 2.1 B 1.0 A 1.8 A 0.9 A
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                 HCS+: Unsignalized Intersections Release 5.3                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              MGV                                                      
Agency/Co.:           BTM Engineering, Inc.                                    
Date Performed:       2/24/2012                                                
Analysis Time Period: AM Peak Hour                                             
Intersection:         Factory & Old Henry                                      
Jurisdiction:         Jefferson Co.                                            
Units: U. S. Customary                                                         
Analysis Year:        2018 Developed                                           
Project ID:  VA Hospital TIS - LaGrange Site                                   
East/West Street:     Old Henry Road                                           
North/South Street:   Factory Lane                                             
Intersection Orientation: EW                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Eastbound              Westbound                
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      346    92                     532    57            
Peak-Hour Factor, PHF       1.00   1.00                   1.00   1.00          
Hourly Flow Rate, HFR       346    92                     532    57            
Percent Heavy Vehicles      3      --     --              --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          1   1                      1    0               
Configuration                   L  T                          TR               
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Northbound             Southbound               
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                                             31            429           
Peak Hour Factor, PHF                              1.00          1.00          
Hourly Flow Rate, HFR                              31            429           
Percent Heavy Vehicles                             7             7             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /              No     /       
Lanes                                                 0        0               
Configuration                                             LR                   
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            EB     WB        Northbound            Southbound          
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         L          |                     |         LR              
______________________________________________________________________________ 
v (vph)             346                                        460             
C(m) (vph)          981                                        410             
v/c                 0.35                                       1.12            
95% queue length    1.60                                       16.63           
Control Delay       10.7                                       113.2           
LOS                  B                                          F              
Approach Delay                                                 113.2           
Approach LOS                                                    F              
______________________________________________________________________________ 
                                                                               



                 HCS+: Unsignalized Intersections Release 5.3                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              MGV                                                      
Agency/Co.:           BTM Engineering, Inc.                                    
Date Performed:       2/24/2012                                                
Analysis Time Period: PM Peak Hour                                             
Intersection:         Factory & Old Henry                                      
Jurisdiction:         Jefferson Co.                                            
Units: U. S. Customary                                                         
Analysis Year:        2018 Developed                                           
Project ID:  VA Hospital TIS - LaGrange Site                                   
East/West Street:     Old Henry Road                                           
North/South Street:   Factory Lane                                             
Intersection Orientation: EW                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Eastbound              Westbound                
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      404    448                    259    51            
Peak-Hour Factor, PHF       1.00   1.00                   1.00   1.00          
Hourly Flow Rate, HFR       404    448                    259    51            
Percent Heavy Vehicles      3      --     --              --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          1   1                      1    0               
Configuration                   L  T                          TR               
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Northbound             Southbound               
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                                             127           388           
Peak Hour Factor, PHF                              1.00          1.00          
Hourly Flow Rate, HFR                              127           388           
Percent Heavy Vehicles                             7             7             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /              No     /       
Lanes                                                 0        0               
Configuration                                             LR                   
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            EB     WB        Northbound            Southbound          
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         L          |                     |         LR              
______________________________________________________________________________ 
v (vph)             404                                        515             
C(m) (vph)          1245                                       253             
v/c                 0.32                                       2.04            
95% queue length    1.42                                       37.85           
Control Delay       9.3                                        511.7           
LOS                  A                                          F              
Approach Delay                                                 511.7           
Approach LOS                                                    F              
______________________________________________________________________________ 
                                                                               



                 HCS+: Unsignalized Intersections Release 5.3                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              MGV                                                      
Agency/Co.:           BTM Engineering, Inc.                                    
Date Performed:       2/24/2012                                                
Analysis Time Period: AM Peak Hour                                             
Intersection:         Factory & Old Henry                                      
Jurisdiction:         Jefferson Co.                                            
Units: U. S. Customary                                                         
Analysis Year:        2018 Developed                                           
Project ID:  VA Hospital TIS - LaGrange Site (SB Improvements)                 
East/West Street:     Old Henry Road                                           
North/South Street:   Factory Lane                                             
Intersection Orientation: EW                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Eastbound              Westbound                
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      346    92                     532    57            
Peak-Hour Factor, PHF       1.00   1.00                   1.00   1.00          
Hourly Flow Rate, HFR       346    92                     532    57            
Percent Heavy Vehicles      3      --     --              --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          1   1                      1    0               
Configuration                   L  T                          TR               
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Northbound             Southbound               
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                                             31            429           
Peak Hour Factor, PHF                              1.00          1.00          
Hourly Flow Rate, HFR                              31            429           
Percent Heavy Vehicles                             7             7             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /                     /       
Lanes                                                 1        1               
Configuration                                          L      R                
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            EB     WB        Northbound            Southbound          
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         L          |                     |  L             R        
______________________________________________________________________________ 
v (vph)             346                                 31            429      
C(m) (vph)          981                                 106           518      
v/c                 0.35                                0.29          0.83     
95% queue length    1.60                                1.11          8.29     
Control Delay       10.7                                52.4          37.2     
LOS                  B                                   F             E       
Approach Delay                                                 38.2            
Approach LOS                                                    E              
______________________________________________________________________________ 
                                                                               



                 HCS+: Unsignalized Intersections Release 5.3                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              MGV                                                      
Agency/Co.:           BTM Engineering, Inc.                                    
Date Performed:       2/24/2012                                                
Analysis Time Period: PM Peak Hour                                             
Intersection:         Factory & Old Henry                                      
Jurisdiction:         Jefferson Co.                                            
Units: U. S. Customary                                                         
Analysis Year:        2018 Developed                                           
Project ID:  VA Hospital TIS - LaGrange Site (SB Improvements)                 
East/West Street:     Old Henry Road                                           
North/South Street:   Factory Lane                                             
Intersection Orientation: EW                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Eastbound              Westbound                
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      404    448                    259    51            
Peak-Hour Factor, PHF       1.00   1.00                   1.00   1.00          
Hourly Flow Rate, HFR       404    448                    259    51            
Percent Heavy Vehicles      3      --     --              --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          1   1                      1    0               
Configuration                   L  T                          TR               
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Northbound             Southbound               
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                                             127           388           
Peak Hour Factor, PHF                              1.00          1.00          
Hourly Flow Rate, HFR                              127           388           
Percent Heavy Vehicles                             7             7             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /                     /       
Lanes                                                 1        1               
Configuration                                          L      R                
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            EB     WB        Northbound            Southbound          
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         L          |                     |  L             R        
______________________________________________________________________________ 
v (vph)             404                                 127           388      
C(m) (vph)          1245                                84            743      
v/c                 0.32                                1.51          0.52     
95% queue length    1.42                                10.09         3.07     
Control Delay       9.3                                 369.0         15.0+    
LOS                  A                                   F             C       
Approach Delay                                                 102.3           
Approach LOS                                                    F              
______________________________________________________________________________ 
                                                                               



2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 28, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period AM Peak Hour PHF 0.92

Intersection Factory Lane & Old Henry RoadAnalysis Year 2018 Developed Analysis Period 1> 7:00

File Name 3DevAM_OldHenry&Factory.xus

Project Description VA Hospital TIS - LaGrange Site (Signalized)

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 346 92 532 57 31 429

Signal Information

Green

Yellow

Red

20.1 38.6 30.0 0.0 0.0 0.0

4.0 4.0 4.0 0.0 0.0 0.0

1.0 1.0 1.0 0.0 0.0 0.0

1 2 3 4

5 6 7 8

Cycle, s 103.6 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 0 4 4

Case Number 1.0 4.0 0.0 4.0 0.0 9.0 9.0

Phase Duration, s 25.1 68.6 0.0 43.6 0.0 35.0 35.0

Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0 0.0 5.0 5.0

Max Allow Headway (MAH), s 2.9 2.9 0.0 2.9 0.0 3.2 3.2

Queue Clearance Time (gs), s 19.5 4.3 37.5 32.0 32.0

Green Extension Time (ge), s 0.5 1.3 0.0 1.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.00 0.01 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 376 100 0 0 0 640 0 34 0 466

Adjusted Saturation Flow Rate (s), veh/h/ln 1757 1845 0 0 0 1813 0 1691 0 1505

Queue Service time (gs ), s 17.5 2.3 0.0 0.0 0.0 35.5 0.0 1.5 30.0 24.0

Cycle Queue Clearance Time (gc), s 17.5 2.3 0.0 0.0 0.0 35.5 0.0 1.5 30.0 24.0

Capacity (c), veh/h 410 1133 675 490 0 727

Volume-to-Capacity Ratio (X) 0.918 0.088 0.000 0.000 0.000 0.949 0.000 0.069 0.000 0.641

Available Capacity (ca), veh/h 578 1133 875 490 0 727

Back of Queue (Q), veh/ln 8.6 0.8 17.6 0.6 8.3

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 *1.1*

Uniform Delay (d1), s/veh 32.9 8.2 31.6 26.7 0.0 20.1

Incremental Delay (d2), s/veh 13.0 0.0 0.0 0.0 0.0 15.1 0.0 0.0 0.0 1.5

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 45.9 8.2 46.7 26.7 0.0 21.5

Level of Service (LOS) D A D C C

Approach Delay, s/veh / LOS 38.0 D 46.7 D 0.0 21.9 C

Intersection Delay s/veh / LOS 36.5 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 0.7 A 1.7 A 2.2 B 2.3 B

Bicycle LOS Score / LOS 1.3 A 1.5 A F

Copyright © 2010 University of Florida, All Rights Reserved HCS 2010™ Version 6.1 Generated: 3/1/2012 4:16:43 PM



2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 28, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period PM Peak Hour PHF 0.92

Intersection Factory Lane & Old Henry RoadAnalysis Year 2018 Developed Analysis Period 1> 7:00

File Name 3DevPM_OldHenry&Factory.xus

Project Description VA Hospital TIS - LaGrange Site (Signalized)

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 404 448 259 51 127 388

Signal Information

Green

Yellow

Red

21.8 29.3 30.0 0.0 0.0 0.0

4.0 4.0 4.0 0.0 0.0 0.0

1.0 1.0 1.0 0.0 0.0 0.0

1 2 3 4

5 6 7 8

Cycle, s 96.1 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 0 4 4

Case Number 1.0 4.0 0.0 4.0 0.0 9.0 9.0

Phase Duration, s 26.8 61.1 0.0 34.3 0.0 35.0 35.0

Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0 0.0 5.0 5.0

Max Allow Headway (MAH), s 2.9 2.8 0.0 2.8 0.0 3.1 3.1

Queue Clearance Time (gs), s 21.3 16.3 17.5 32.0 32.0

Green Extension Time (ge), s 0.5 1.2 0.0 0.5 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.01 0.00 0.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 439 487 0 0 0 337 0 138 0 422

Adjusted Saturation Flow Rate (s), veh/h/ln 1757 1845 0 0 0 1792 0 1691 0 1505

Queue Service time (gs ), s 19.3 14.3 0.0 0.0 0.0 15.5 0.0 5.9 30.0 17.2

Cycle Queue Clearance Time (gc), s 19.3 14.3 0.0 0.0 0.0 15.5 0.0 5.9 30.0 17.2

Capacity (c), veh/h 474 1077 546 528 0 812

Volume-to-Capacity Ratio (X) 0.927 0.452 0.000 0.000 0.000 0.618 0.000 0.261 0.000 0.520

Available Capacity (ca), veh/h 624 1077 932 528 0 812

Back of Queue (Q), veh/ln 9.3 5.0 6.3 2.3 5.4

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7

Uniform Delay (d1), s/veh 30.4 11.3 28.6 24.7 0.0 14.2

Incremental Delay (d2), s/veh 15.0 0.1 0.0 0.0 0.0 0.4 0.0 0.1 0.0 0.3

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 45.4 11.4 29.0 24.8 0.0 14.4

Level of Service (LOS) D B C C B

Approach Delay, s/veh / LOS 27.5 C 29.0 C 0.0 17.0 B

Intersection Delay s/veh / LOS 24.6 C

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 0.7 A 1.7 A 2.1 B 2.3 B

Bicycle LOS Score / LOS 2.0 B 1.0 A F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period AM Peak Hour PHF 0.94

Intersection Old Henry @ Bush Farm Analysis Year 2018 Developed Analysis Period 1> 7:00

File Name 4DevAM_OldHenry&BushFarm_Phasing.xus

Project Description VA Hospital TIS - LaGrange Site (Phasing Imp.)

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 156 373 138 105 931 46 721 29 60 10 8 36

Signal Information

Green

Yellow

Red

6.4 2.9 50.0 45.0 0.0 0.0

4.0 0.0 4.3 3.6 0.0 0.0

1.0 0.0 1.3 3.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 121.5 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 4 4

Case Number 1.1 3.0 1.1 4.0 6.0 6.0 7.0 7.0

Phase Duration, s 14.3 58.5 11.4 55.6 51.6 51.6 51.6 51.6

Change Period, (Y+Rc), s 5.0 5.6 5.0 5.6 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 2.9 4.8 2.9 4.8 4.4 4.4 4.4 4.4

Queue Clearance Time (gs), s 9.2 20.8 6.4 52.0 47.0 47.0 6.8 6.8

Green Extension Time (ge), s 0.2 12.9 0.1 0.0 0.0 0.0 5.3 5.3

Phase Call Probability 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.29 0.00 1.00 1.00 1.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 166 397 147 112 0 1039 767 0 95 19 0 38

Adjusted Saturation Flow Rate (s), veh/h/ln 1757 1845 1563 1757 0 1829 1348 0 1614 1028 0 1675

Queue Service time (gs ), s 7.2 18.8 7.1 4.4 0.0 50.0 40.2 0.0 4.8 0.1 0.0 1.8

Cycle Queue Clearance Time (gc), s 7.2 18.8 7.1 4.4 0.0 50.0 45.0 0.0 4.8 4.8 0.0 1.8

Capacity (c), veh/h 194 804 681 425 753 505 598 427 620

Volume-to-Capacity Ratio (X) 0.856 0.494 0.216 0.263 0.000 1.381 1.519 0.000 0.158 0.045 0.000 0.062

Available Capacity (ca), veh/h 348 804 681 622 753 505 598 427 620

Back of Queue (Q), veh/ln 3.1 8.0 2.6 1.7 58.4 49.4 1.8 0.3 0.7

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.5 0.0 0.0 0.6 0.0 0.0 *8.6* 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 32.7 24.7 21.4 19.8 35.8 43.0 25.6 24.4 24.7

Incremental Delay (d2), s/veh 4.2 0.7 0.2 0.1 0.0 179.7 243.7 0.0 0.1 0.1 0.0 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 36.8 25.3 21.6 19.9 215.4 286.7 25.7 24.4 24.7

Level of Service (LOS) D C C B F F C C C

Approach Delay, s/veh / LOS 27.2 C 196.5 F 258.0 F 24.6 C

Intersection Delay s/veh / LOS 168.8 F

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.3 B 2.4 B

Bicycle LOS Score / LOS 1.7 A 2.4 B 1.9 A 0.6 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period PM Peak Hour PHF 0.94

Intersection Old Henry @ Bush Farm Analysis Year 2018 Developed Analysis Period 1> 17:00

File Name 4DevPM_OldHenry&BushFarm_Phasing.xus

Project Description VA Hospital TIS - LaGrange Site (Phasing Imp.)

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 40 829 550 72 544 11 305 7 55 40 31 136

Signal Information

Green

Yellow

Red

3.6 0.9 50.0 35.8 0.0 0.0

4.0 0.0 4.3 3.6 0.0 0.0

1.0 0.0 1.3 3.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 107.4 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 4 4

Case Number 1.1 3.0 1.1 4.0 6.0 6.0 7.0 7.0

Phase Duration, s 8.6 55.6 9.5 56.5 42.4 42.4 42.4 42.4

Change Period, (Y+Rc), s 5.0 5.6 5.0 5.6 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 2.9 4.9 2.9 4.9 4.6 4.6 4.6 4.6

Queue Clearance Time (gs), s 3.3 52.0 4.4 28.7 34.6 34.6 8.8 8.8

Green Extension Time (ge), s 0.0 0.0 0.1 13.6 1.4 1.4 2.9 2.9

Phase Call Probability 0.72 1.00 0.90 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 1.00 0.00 0.62 0.79 0.79 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 43 882 585 77 0 590 324 0 66 76 0 145

Adjusted Saturation Flow Rate (s), veh/h/ln 1757 1845 1563 1757 0 1838 1281 0 1560 1061 0 1675

Queue Service time (gs ), s 1.3 50.0 34.2 2.4 0.0 26.7 26.4 0.0 3.2 2.6 0.0 6.8

Cycle Queue Clearance Time (gc), s 1.3 50.0 34.2 2.4 0.0 26.7 32.6 0.0 3.2 6.0 0.0 6.8

Capacity (c), veh/h 312 860 729 141 873 418 517 404 555

Volume-to-Capacity Ratio (X) 0.136 1.025 0.803 0.545 0.000 0.677 0.776 0.000 0.128 0.187 0.000 0.261

Available Capacity (ca), veh/h 581 860 729 395 873 471 582 449 625

Back of Queue (Q), veh/ln 0.5 28.8 12.9 1.1 11.1 8.7 1.1 1.4 2.6

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.1 0.0 0.0 0.4 0.0 0.0 *1.5* 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 16.9 28.6 24.4 25.2 21.8 37.9 25.0 25.7 26.2

Incremental Delay (d2), s/veh 0.1 37.3 6.8 1.2 0.0 2.3 7.5 0.0 0.1 0.3 0.0 0.3

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 17.0 65.9 31.2 26.4 24.1 45.4 25.2 26.0 26.5

Level of Service (LOS) B F C C C D C C C

Approach Delay, s/veh / LOS 51.1 D 24.4 C 42.0 D 26.3 C

Intersection Delay s/veh / LOS 41.4 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.3 B 2.4 B

Bicycle LOS Score / LOS 3.0 C 1.6 A 1.1 A 0.9 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period AM Peak Hour PHF 0.94

Intersection Old Henry @ Bush Farm Analysis Year 2018 Developed Analysis Period 1> 7:00

File Name 4DevAM_OldHenry&BushFarm_WB&Phasing.xus

Project Description VA Hospital TIS - LaGrange Site (WB & Phasing Imp)

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 156 373 138 105 931 46 721 29 60 10 8 36

Signal Information

Green

Yellow

Red

6.3 2.1 39.1 45.0 0.0 0.0

4.0 0.0 4.3 3.6 0.0 0.0

1.0 0.0 1.3 3.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 109.6 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 4 4

Case Number 1.1 3.0 1.1 4.0 6.0 6.0 7.0 7.0

Phase Duration, s 13.4 46.8 11.3 44.7 51.6 51.6 51.6 51.6

Change Period, (Y+Rc), s 5.0 5.6 5.0 5.6 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 2.9 4.8 2.9 4.8 4.4 4.4 4.4 4.4

Queue Clearance Time (gs), s 8.3 20.8 6.4 30.0 47.0 47.0 6.1 6.1

Green Extension Time (ge), s 0.2 10.6 0.1 9.0 0.0 0.0 5.3 5.3

Phase Call Probability 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.21 0.00 0.38 1.00 1.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 166 397 147 112 524 515 767 0 95 19 0 38

Adjusted Saturation Flow Rate (s), veh/h/ln 1757 1845 1563 1757 1845 1814 1348 0 1614 1045 0 1675

Queue Service time (gs ), s 6.3 18.8 7.1 4.4 28.0 28.0 40.9 0.0 4.0 0.0 0.0 1.5

Cycle Queue Clearance Time (gc), s 6.3 18.8 7.1 4.4 28.0 28.0 45.0 0.0 4.0 4.1 0.0 1.5

Capacity (c), veh/h 254 693 587 365 657 646 569 662 480 687

Volume-to-Capacity Ratio (X) 0.653 0.573 0.250 0.306 0.797 0.798 1.349 0.000 0.143 0.040 0.000 0.056

Available Capacity (ca), veh/h 440 841 713 585 841 827 569 662 480 687

Back of Queue (Q), veh/ln 2.5 8.0 2.6 1.7 12.6 12.4 41.9 1.5 0.3 0.6

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.4 0.0 0.0 0.6 0.0 0.0 *7.3* 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 24.1 27.2 23.6 21.6 31.7 31.7 36.7 20.2 19.3 19.5

Incremental Delay (d2), s/veh 1.1 1.1 0.3 0.2 4.9 5.0 168.5 0.0 0.1 0.0 0.0 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 25.2 28.3 23.9 21.7 36.6 36.7 205.2 20.4 19.3 19.5

Level of Service (LOS) C C C C D D F C B B

Approach Delay, s/veh / LOS 26.7 C 35.2 D 184.9 F 19.5 B

Intersection Delay s/veh / LOS 79.1 E

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.4 B 2.8 C

Bicycle LOS Score / LOS 1.7 A 1.4 A 1.9 A 0.6 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period PM Peak Hour PHF 0.94

Intersection Old Henry @ Bush Farm Analysis Year 2018 Developed Analysis Period 1> 17:00

File Name 4DevPM_OldHenry&BushFarm_WB&Phasing.xus

Project Description VA Hospital TIS - LaGrange Site (WB & Phasing Imp)

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 40 829 550 72 544 11 305 7 55 40 31 136

Signal Information

Green

Yellow

Red

3.6 0.9 50.0 35.8 0.0 0.0

4.0 0.0 4.3 3.6 0.0 0.0

1.0 0.0 1.3 3.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 107.4 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 4 4

Case Number 1.1 3.0 1.1 4.0 6.0 6.0 7.0 7.0

Phase Duration, s 8.6 55.6 9.5 56.5 42.4 42.4 42.4 42.4

Change Period, (Y+Rc), s 5.0 5.6 5.0 5.6 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 2.9 4.9 2.9 4.9 4.6 4.6 4.6 4.6

Queue Clearance Time (gs), s 3.3 52.0 4.4 12.8 34.6 34.6 8.8 8.8

Green Extension Time (ge), s 0.0 0.0 0.1 18.3 1.4 1.4 2.9 2.9

Phase Call Probability 0.72 1.00 0.90 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 1.00 0.00 0.37 0.79 0.79 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 43 882 585 77 296 294 324 0 66 76 0 145

Adjusted Saturation Flow Rate (s), veh/h/ln 1757 1845 1563 1757 1845 1832 1281 0 1560 1061 0 1675

Queue Service time (gs ), s 1.3 50.0 34.2 2.4 10.8 10.8 26.4 0.0 3.2 2.6 0.0 6.8

Cycle Queue Clearance Time (gc), s 1.3 50.0 34.2 2.4 10.8 10.8 32.6 0.0 3.2 6.0 0.0 6.8

Capacity (c), veh/h 431 860 729 141 876 869 418 517 404 555

Volume-to-Capacity Ratio (X) 0.099 1.025 0.803 0.545 0.338 0.339 0.776 0.000 0.128 0.187 0.000 0.261

Available Capacity (ca), veh/h 700 860 729 395 876 869 471 582 449 625

Back of Queue (Q), veh/ln 0.5 28.8 12.9 1.1 4.3 4.3 8.7 1.1 1.4 2.6

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.1 0.0 0.0 0.4 0.0 0.0 *1.5* 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 14.2 28.6 24.4 25.2 17.6 17.6 37.9 25.0 25.7 26.2

Incremental Delay (d2), s/veh 0.0 37.3 6.8 1.2 0.3 0.3 7.5 0.0 0.1 0.3 0.0 0.3

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 14.3 65.9 31.2 26.4 17.9 18.0 45.4 25.2 26.0 26.5

Level of Service (LOS) B F C C B B D C C C

Approach Delay, s/veh / LOS 51.0 D 18.9 B 42.0 D 26.3 C

Intersection Delay s/veh / LOS 40.1 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.4 B 2.8 C

Bicycle LOS Score / LOS 3.0 C 1.0 A 1.1 A 0.9 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period AM Peak Hour PHF 0.94

Intersection Old Henry @ Bush Farm Analysis Year 2018 Developed Analysis Period 1> 7:00

File Name 4DevAM_OldHenry&BushFarm_NB&Phasing.xus

Project Description VA Hospital TIS - LaGrange Site (NB & Phasing Imp)

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 156 373 138 105 931 46 721 29 60 10 8 36

Signal Information

Green

Yellow

Red

6.1 2.8 50.0 41.7 0.0 0.0

4.0 0.0 4.3 3.6 0.0 0.0

1.0 0.0 1.3 3.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 117.8 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 4 4

Case Number 1.1 3.0 1.1 4.0 6.0 6.0 7.0 7.0

Phase Duration, s 14.0 58.4 11.1 55.6 48.3 48.3 48.3 48.3

Change Period, (Y+Rc), s 5.0 5.6 5.0 5.6 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 2.9 4.8 2.9 4.8 4.4 4.4 4.4 4.4

Queue Clearance Time (gs), s 8.8 19.8 6.2 52.0 39.3 39.3 6.9 6.9

Green Extension Time (ge), s 0.2 13.1 0.1 0.0 2.3 2.3 5.2 5.2

Phase Call Probability 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.27 0.00 1.00 0.78 0.78 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 166 397 147 112 0 1039 767 0 95 19 0 38

Adjusted Saturation Flow Rate (s), veh/h/ln 1757 1845 1563 1757 0 1829 1348 0 1614 1023 0 1675

Queue Service time (gs ), s 6.8 17.8 6.7 4.2 0.0 50.0 32.3 0.0 4.7 0.1 0.0 1.8

Cycle Queue Clearance Time (gc), s 6.8 17.8 6.7 4.2 0.0 50.0 37.3 0.0 4.7 4.9 0.0 1.8

Capacity (c), veh/h 195 827 701 442 776 961 571 410 593

Volume-to-Capacity Ratio (X) 0.853 0.480 0.210 0.253 0.000 1.339 0.798 0.000 0.166 0.047 0.000 0.065

Available Capacity (ca), veh/h 359 827 701 649 776 1036 616 439 639

Back of Queue (Q), veh/ln 2.9 7.5 2.4 1.6 55.4 10.8 1.8 0.3 0.7

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.5 0.0 0.0 0.6 0.0 0.0 *1.9* 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 31.6 22.9 19.8 18.3 33.9 39.1 26.1 24.9 25.2

Incremental Delay (d2), s/veh 4.1 0.6 0.2 0.1 0.0 161.4 4.3 0.0 0.2 0.1 0.0 0.1

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 35.6 23.5 20.0 18.4 195.3 43.4 26.3 24.9 25.2

Level of Service (LOS) D C C B F D C C C

Approach Delay, s/veh / LOS 25.6 C 178.2 F 41.5 D 25.1 C

Intersection Delay s/veh / LOS 93.7 F

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.3 B 2.3 B 2.4 B

Bicycle LOS Score / LOS 1.7 A 2.4 B 1.9 A 0.6 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period PM Peak Hour PHF 0.94

Intersection Old Henry @ Bush Farm Analysis Year 2018 Developed Analysis Period 1> 17:00

File Name 4DevPM_OldHenry&BushFarm_NB&Phasing.xus

Project Description VA Hospital TIS - LaGrange Site (NB & Phasing Imp)

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 40 829 550 72 544 11 305 7 55 40 31 136

Signal Information

Green

Yellow

Red

3.3 1.0 48.3 22.3 0.0 0.0

4.0 0.0 4.3 3.6 0.0 0.0

1.0 0.0 1.3 3.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 92.1 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 4 4

Case Number 1.1 3.0 1.1 4.0 6.0 6.0 7.0 7.0

Phase Duration, s 8.3 53.9 9.3 54.9 28.9 28.9 28.9 28.9

Change Period, (Y+Rc), s 5.0 5.6 5.0 5.6 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 2.9 4.9 2.9 4.9 4.6 4.6 4.6 4.6

Queue Clearance Time (gs), s 3.0 42.2 3.8 22.3 19.5 19.5 8.6 8.6

Green Extension Time (ge), s 0.0 6.2 0.1 16.1 2.8 2.8 3.1 3.1

Phase Call Probability 0.66 1.00 0.86 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.92 0.00 0.51 0.01 0.01 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 43 882 585 77 0 590 324 0 66 76 0 145

Adjusted Saturation Flow Rate (s), veh/h/ln 1757 1845 1563 1757 0 1838 1281 0 1560 1052 0 1675

Queue Service time (gs ), s 1.0 40.2 26.2 1.8 0.0 20.3 11.0 0.0 3.1 2.4 0.0 6.6

Cycle Queue Clearance Time (gc), s 1.0 40.2 26.2 1.8 0.0 20.3 17.5 0.0 3.1 5.8 0.0 6.6

Capacity (c), veh/h 398 966 818 217 982 601 379 317 407

Volume-to-Capacity Ratio (X) 0.107 0.913 0.715 0.353 0.000 0.601 0.540 0.000 0.174 0.238 0.000 0.355

Available Capacity (ca), veh/h 717 1002 849 517 998 1091 678 523 728

Back of Queue (Q), veh/ln 0.3 17.9 8.8 1.0 7.6 3.3 1.1 1.4 2.6

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.1 0.0 0.0 0.3 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 11.3 20.0 16.7 18.7 14.7 36.0 27.5 28.3 28.9

Incremental Delay (d2), s/veh 0.0 12.4 3.1 0.4 0.0 1.2 0.9 0.0 0.3 0.5 0.0 0.6

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 11.3 32.4 19.8 19.1 15.9 36.9 27.8 28.7 29.5

Level of Service (LOS) B C B B B D C C C

Approach Delay, s/veh / LOS 26.9 C 16.3 B 35.4 D 29.2 C

Intersection Delay s/veh / LOS 25.7 C

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.2 B 2.3 B 2.4 B

Bicycle LOS Score / LOS 3.0 C 1.6 A 1.1 A 0.9 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period AM Peak Hour PHF 0.94

Intersection Old Henry @ Bush Farm Analysis Year 2018 Developed Analysis Period 1> 7:00

File Name 4DevAM_OldHenry&BushFarm_All Imp.xus

Project Description VA Hospital TIS - LaGrange Site (All Improvements)

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 156 373 138 105 931 46 721 29 60 10 8 36

Signal Information

Green

Yellow

Red

5.4 1.9 35.4 35.4 0.0 0.0

4.0 0.0 4.3 3.6 0.0 0.0

1.0 0.0 1.3 3.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 95.2 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 4 4

Case Number 1.1 3.0 1.1 4.0 6.0 6.0 7.0 7.0

Phase Duration, s 12.3 42.8 10.4 41.0 42.0 42.0 42.0 42.0

Change Period, (Y+Rc), s 5.0 5.6 5.0 5.6 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 2.9 4.8 2.9 4.8 4.4 4.4 4.4 4.4

Queue Clearance Time (gs), s 7.3 17.8 5.7 25.6 31.8 31.8 6.2 6.2

Green Extension Time (ge), s 0.2 10.9 0.1 9.9 3.9 3.9 5.2 5.2

Phase Call Probability 0.99 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.17 0.00 0.28 0.18 0.18 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 166 397 147 112 524 515 767 0 95 19 0 38

Adjusted Saturation Flow Rate (s), veh/h/ln 1757 1845 1563 1757 1845 1814 1348 0 1614 1035 0 1675

Queue Service time (gs ), s 5.3 15.8 6.0 3.7 23.6 23.6 25.5 0.0 3.7 0.0 0.0 1.4

Cycle Queue Clearance Time (gc), s 5.3 15.8 6.0 3.7 23.6 23.6 29.8 0.0 3.7 4.2 0.0 1.4

Capacity (c), veh/h 278 722 612 397 686 675 1024 597 442 619

Volume-to-Capacity Ratio (X) 0.597 0.550 0.240 0.281 0.764 0.764 0.749 0.000 0.159 0.043 0.000 0.062

Available Capacity (ca), veh/h 515 974 826 668 974 958 1309 767 555 796

Back of Queue (Q), veh/ln 2.0 6.5 2.1 1.4 10.0 9.9 7.9 1.3 0.3 0.5

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.3 0.0 0.0 0.5 0.0 0.0 *1.4* 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 19.6 22.3 19.3 17.6 26.1 26.1 30.3 20.0 19.0 19.2

Incremental Delay (d2), s/veh 0.8 0.9 0.3 0.1 3.0 3.0 2.0 0.0 0.1 0.0 0.0 0.1

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 20.4 23.3 19.6 17.7 29.0 29.1 32.3 20.1 19.1 19.3

Level of Service (LOS) C C B B C C C C B B

Approach Delay, s/veh / LOS 21.8 C 28.0 C 30.9 C 19.2 B

Intersection Delay s/veh / LOS 27.1 C

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.3 B 2.4 B 2.8 C

Bicycle LOS Score / LOS 1.7 A 1.4 A 1.9 A 0.6 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period PM Peak Hour PHF 0.94

Intersection Old Henry @ Bush Farm Analysis Year 2018 Developed Analysis Period 1> 17:00

File Name 4DevPM_OldHenry&BushFarm_All Imp.xus

Project Description VA Hospital TIS - LaGrange Site (All Improvements)

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 40 829 550 72 544 11 305 7 55 40 31 136

Signal Information

Green

Yellow

Red

3.3 1.0 48.2 22.3 0.0 0.0

4.0 0.0 4.3 3.6 0.0 0.0

1.0 0.0 1.3 3.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 92.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 4 4

Case Number 1.1 3.0 1.1 4.0 6.0 6.0 7.0 7.0

Phase Duration, s 8.3 53.8 9.3 54.8 28.9 28.9 28.9 28.9

Change Period, (Y+Rc), s 5.0 5.6 5.0 5.6 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 2.9 4.9 2.9 4.9 4.6 4.6 4.6 4.6

Queue Clearance Time (gs), s 3.0 42.1 3.8 10.2 19.4 19.4 8.6 8.6

Green Extension Time (ge), s 0.0 6.2 0.1 18.8 2.8 2.8 3.1 3.1

Phase Call Probability 0.66 1.00 0.86 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.91 0.00 0.34 0.01 0.01 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 43 882 585 77 296 294 324 0 66 76 0 145

Adjusted Saturation Flow Rate (s), veh/h/ln 1757 1845 1563 1757 1845 1832 1281 0 1560 1052 0 1675

Queue Service time (gs ), s 1.0 40.1 26.2 1.8 8.2 8.2 11.0 0.0 3.1 2.4 0.0 6.6

Cycle Queue Clearance Time (gc), s 1.0 40.1 26.2 1.8 8.2 8.2 17.4 0.0 3.1 5.8 0.0 6.6

Capacity (c), veh/h 503 965 818 217 985 978 601 379 317 407

Volume-to-Capacity Ratio (X) 0.085 0.914 0.715 0.353 0.301 0.301 0.540 0.000 0.174 0.238 0.000 0.355

Available Capacity (ca), veh/h 822 1003 850 517 1003 996 1093 679 524 729

Back of Queue (Q), veh/ln 0.3 17.9 8.7 1.0 3.0 3.0 3.3 1.1 1.4 2.6

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.1 0.0 0.0 0.3 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 9.5 20.0 16.7 18.7 11.9 11.9 36.0 27.5 28.2 28.8

Incremental Delay (d2), s/veh 0.0 12.4 3.1 0.4 0.2 0.2 0.9 0.0 0.3 0.5 0.0 0.6

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 9.5 32.5 19.8 19.1 12.1 12.1 36.9 27.8 28.7 29.5

Level of Service (LOS) A C B B B B D C C C

Approach Delay, s/veh / LOS 26.9 C 12.9 B 35.3 D 29.2 C

Intersection Delay s/veh / LOS 24.9 C

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.2 B 2.4 B 2.8 C

Bicycle LOS Score / LOS 3.0 C 1.0 A 1.1 A 0.9 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period AM Peak Hour PHF 0.92

Intersection Old Henry & NB I-265 Analysis Year 2018 Developed Analysis Period 1> 7:15

File Name 5DevAM_OldHenry&265NB.xus

Project Description VA Hospital TIS - LaGrange Site

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 92 194 1254 967 432

Signal Information

Green

Yellow

Red

7.5 50.0 70.0 0.0 0.0 0.0

3.5 4.3 3.5 0.0 0.0 0.0

2.8 2.3 3.0 0.0 0.0 0.0

1 2 3

5 6 7 8

Cycle, s 146.9 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 4 4 0

Case Number 1.0 4.0 0.0 4.0 9.0 9.0 0.0

Phase Duration, s 13.8 70.4 0.0 56.6 76.5 76.5 0.0

Change Period, (Y+Rc), s 6.3 6.6 5.0 6.6 6.5 6.5 0.0

Max Allow Headway (MAH), s 3.9 3.4 0.0 5.8 5.9 5.9 0.0

Queue Clearance Time (gs), s 7.4 7.3 52.0 72.0 72.0

Green Extension Time (ge), s 0.2 0.6 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 0.98 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.00 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 100 211 0 0 1363 0 1051 0 470 0

Adjusted Saturation Flow Rate (s), veh/h/ln 1757 1756 0 0 1756 0 1757 0 1563 0

Queue Service time (gs ), s 5.4 5.3 0.0 0.0 50.0 0.0 70.0 70.0 33.0 0.0

Cycle Queue Clearance Time (gc), s 5.4 5.3 0.0 0.0 50.0 0.0 70.0 70.0 33.0 0.0

Capacity (c), veh/h 138 1525 1196 837 0 745

Volume-to-Capacity Ratio (X) 0.722 0.138 0.000 0.000 1.140 0.000 1.255 0.000 0.630 0.000

Available Capacity (ca), veh/h 348 1525 1196 837 0 745

Back of Queue (Q), veh/ln 2.5 2.2 33.4 57.5 12.4

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 37.4 25.0 48.4 38.4 0.0 28.8

Incremental Delay (d2), s/veh 6.9 0.2 0.0 0.0 73.5 0.0 124.7 0.0 2.4 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 44.3 25.2 122.0 163.1 0.0 31.2

Level of Service (LOS) D C F F C

Approach Delay, s/veh / LOS 31.3 C 122.0 F 122.4 F 0.0

Intersection Delay s/veh / LOS 113.3 F

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.7 A 0.7 A 2.8 C 2.9 C

Bicycle LOS Score / LOS 0.7 A 1.6 A F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period PM Peak Hour PHF 0.95

Intersection Old Henry & NB I-265 Analysis Year 2018 Developed Analysis Period 1> 17:00

File Name 5DevPM_OldHenry&265NB.xus

Project Description VA Hospital TIS - LaGrange Site

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 292 732 703 252 673

Signal Information

Green

Yellow

Red

22.1 34.9 62.0 0.0 0.0 0.0

3.5 4.3 3.5 0.0 0.0 0.0

2.8 2.3 3.0 0.0 0.0 0.0

1 2 3

5 6 7 8

Cycle, s 138.4 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 4 4 0

Case Number 1.0 4.0 0.0 4.0 9.0 9.0 0.0

Phase Duration, s 28.4 69.9 0.0 41.5 68.5 68.5 0.0

Change Period, (Y+Rc), s 6.3 6.6 5.0 6.6 6.5 6.5 0.0

Max Allow Headway (MAH), s 3.9 3.4 0.0 5.8 6.0 6.0 0.0

Queue Clearance Time (gs), s 21.7 23.1 29.6 64.0 64.0

Green Extension Time (ge), s 0.4 2.2 0.0 5.3 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.77 0.00 0.25 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 307 771 0 0 740 0 265 0 708 0

Adjusted Saturation Flow Rate (s), veh/h/ln 1757 1756 0 0 1756 0 1757 0 1563 0

Queue Service time (gs ), s 19.7 21.1 0.0 0.0 27.6 0.0 13.6 62.0 62.0 0.0

Cycle Queue Clearance Time (gc), s 19.7 21.1 0.0 0.0 27.6 0.0 13.6 62.0 62.0 0.0

Capacity (c), veh/h 332 1607 887 787 0 700

Volume-to-Capacity Ratio (X) 0.925 0.479 0.000 0.000 0.835 0.000 0.337 0.000 1.012 0.000

Available Capacity (ca), veh/h 382 1607 1142 787 0 700

Back of Queue (Q), veh/ln 10.7 8.6 12.5 5.6 29.6

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) *1.3* 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 42.6 26.1 49.0 24.9 0.0 38.2

Incremental Delay (d2), s/veh 26.1 0.2 0.0 0.0 5.9 0.0 0.5 0.0 37.0 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 68.6 26.3 54.9 25.4 0.0 75.2

Level of Service (LOS) E C D C F

Approach Delay, s/veh / LOS 38.4 D 54.9 D 61.7 E 0.0

Intersection Delay s/veh / LOS 50.9 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.7 A 0.7 A 2.8 C 2.9 C

Bicycle LOS Score / LOS 1.4 A 1.1 A F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period AM Peak Hour PHF 0.92

Intersection LaGrange @ SB I-265 Analysis Year 2018 Growth Analysis Period 1> 7:15

File Name 1GrAM_LaGrange&I265.xus

Project Description VA Hospital TIS - LaGrange Site

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 217 589 753 411 149

Signal Information

Green

Yellow

Red

44.7 20.0 30.0 0.0 0.0 0.0

4.4 5.0 3.7 0.0 0.0 0.0

1.4 1.2 1.8 0.0 0.0 0.0

2 3

5 6 7 8

Cycle, s 112.2 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 4 4 0

Case Number 0.0 4.0 2.0 4.0 9.0 9.0 0.0

Phase Duration, s 0.0 26.2 50.5 76.7 35.5 35.5 0.0

Change Period, (Y+Rc), s 5.0 6.2 5.8 6.2 5.5 5.5 0.0

Max Allow Headway (MAH), s 0.0 3.4 5.9 3.4 4.0 4.0 0.0

Queue Clearance Time (gs), s 8.7 41.3 14.8 32.0 32.0

Green Extension Time (ge), s 0.0 0.7 3.3 2.6 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.66 0.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 0 236 0 640 818 0 447 0 162 0

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1739 0 1740 1739 0 1810 0 1610 0

Queue Service time (gs ), s 0.0 6.7 0.0 39.3 12.8 0.0 26.9 30.0 4.2 0.0

Cycle Queue Clearance Time (gc), s 0.0 6.7 0.0 39.3 12.8 0.0 26.9 30.0 4.2 0.0

Capacity (c), veh/h 620 693 2185 484 0 1072

Volume-to-Capacity Ratio (X) 0.000 0.380 0.000 0.924 0.375 0.000 0.923 0.000 0.151 0.000

Available Capacity (ca), veh/h 2791 776 2791 484 0 1072

Back of Queue (Q), veh/ln 2.8 18.7 4.3 14.8 1.3

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 *2.6* 0.0 0.0 0.0

Uniform Delay (d1), s/veh 40.6 32.1 10.1 40.0 0.0 7.0

Incremental Delay (d2), s/veh 0.0 0.3 0.0 17.1 0.1 0.0 23.4 0.0 0.1 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 40.9 49.3 10.2 63.4 0.0 7.0

Level of Service (LOS) D D B E A

Approach Delay, s/veh / LOS 40.9 D 27.4 C 48.4 D 0.0

Intersection Delay s/veh / LOS 34.3 C

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.7 A 0.7 A 2.9 C 2.7 B

Bicycle LOS Score / LOS 0.7 A 1.7 A F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period PM Peak Hour PHF 0.92

Intersection LaGrange @ SB I-265 Analysis Year 2018 Growth Analysis Period 1> 16:45

File Name 1GrPM_LaGrange&I265.xus

Project Description VA Hospital TIS - LaGrange Site

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 1057 462 298 122 408

Signal Information

Green

Yellow

Red

44.5 51.5 30.0 0.0 0.0 0.0

4.4 5.0 3.7 0.0 0.0 0.0

1.4 1.2 1.8 0.0 0.0 0.0

2 3

5 6 7 8

Cycle, s 143.5 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W On

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 4 4 0

Case Number 0.0 4.0 2.0 4.0 9.0 9.0 0.0

Phase Duration, s 0.0 57.7 50.3 108.0 35.5 35.5 0.0

Change Period, (Y+Rc), s 5.0 6.2 5.8 6.2 5.5 5.5 0.0

Max Allow Headway (MAH), s 0.0 3.4 5.9 3.4 4.1 4.1 0.0

Queue Clearance Time (gs), s 47.4 42.2 6.3 32.0 32.0

Green Extension Time (ge), s 0.0 4.0 2.3 0.9 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.68 0.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 0 1149 0 502 324 0 133 0 443 0

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1739 0 1740 1739 0 1810 0 1610 0

Queue Service time (gs ), s 0.0 45.4 0.0 40.2 4.3 0.0 9.0 30.0 26.2 0.0

Cycle Queue Clearance Time (gc), s 0.0 45.4 0.0 40.2 4.3 0.0 9.0 30.0 26.2 0.0

Capacity (c), veh/h 1248 540 2468 378 0 836

Volume-to-Capacity Ratio (X) 0.000 0.921 0.000 0.930 0.131 0.000 0.351 0.000 0.530 0.000

Available Capacity (ca), veh/h 2181 606 2468 378 0 836

Back of Queue (Q), veh/ln 19.5 20.1 1.4 4.1 10.0

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0

Uniform Delay (d1), s/veh 44.1 48.0 6.7 48.5 0.0 22.9

Incremental Delay (d2), s/veh 0.0 3.3 0.0 21.5 0.0 0.0 0.6 0.0 0.6 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 47.4 69.5 6.7 49.0 0.0 23.5

Level of Service (LOS) D E A D C

Approach Delay, s/veh / LOS 47.4 D 44.9 D 29.4 C 0.0

Intersection Delay s/veh / LOS 42.5 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.7 A 0.7 A 2.9 C 2.8 C

Bicycle LOS Score / LOS 1.4 A 1.2 A F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period AM Peak Hour PHF 0.94

Intersection LaGrange @ Factory Ln Analysis Year 2018 Growth Analysis Period 1> 7:15

File Name 2GrAM_LaGrange&Factory.xus

Project Description VA Hospital TIS - LaGrange Site

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 150 423 180 13 1044 32 591 94 39 53 28 129

Signal Information

Green

Yellow

Red

1.5 5.8 43.5 14.0 30.0 0.0

3.5 3.5 4.3 3.6 3.6 0.0

3.0 3.0 1.6 3.0 3.0 0.0

1 2 3 4

5 6 7

Cycle, s 126.9 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 4 4

Case Number 2.0 3.0 2.0 4.0 9.0 9.0 11.0 11.0

Phase Duration, s 20.3 61.6 8.0 49.4 36.6 36.6 20.6 20.6

Change Period, (Y+Rc), s 6.5 5.9 6.5 5.9 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 3.9 3.6 3.9 3.5 3.9 3.9 4.0 4.0

Queue Clearance Time (gs), s 13.4 12.6 3.0 40.4 32.0 32.0 13.3 13.3

Green Extension Time (ge), s 0.4 2.0 0.0 3.0 0.0 0.0 0.7 0.7

Phase Call Probability 1.00 1.00 0.39 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.00 0.00 0.08 1.00 1.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 160 450 191 14 575 569 629 100 41 86 0 137

Adjusted Saturation Flow Rate (s), veh/h/ln 1740 1739 1548 1810 1827 1807 1691 1776 1505 1719 0 1505

Queue Service time (gs ), s 11.4 10.6 10.1 1.0 38.4 38.4 30.0 5.8 2.8 6.0 0.0 11.3

Cycle Queue Clearance Time (gc), s 11.4 10.6 10.1 1.0 38.4 38.4 30.0 5.8 2.8 6.0 0.0 11.3

Capacity (c), veh/h 190 1528 680 22 626 619 399 419 355 190 167

Volume-to-Capacity Ratio (X) 0.841 0.294 0.282 0.626 0.919 0.920 1.574 0.238 0.117 0.453 0.000 0.824

Available Capacity (ca), veh/h 548 1528 680 285 791 783 399 419 355 542 474

Back of Queue (Q), veh/ln 5.4 4.2 3.6 0.6 18.8 18.6 42.2 2.5 1.0 2.6 4.7

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.3 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0

Uniform Delay (d1), s/veh 55.5 22.9 22.8 62.4 40.1 40.1 48.5 39.3 38.1 52.9 55.3

Incremental Delay (d2), s/veh 9.5 0.1 0.2 25.6 13.3 13.5 270.1 0.3 0.1 1.7 0.0 9.7

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 65.0 23.0 23.0 88.1 53.4 53.6 318.6 39.6 38.2 54.6 65.0

Level of Service (LOS) E C C F D D F D D D E

Approach Delay, s/veh / LOS 31.4 C 53.9 D 267.3 F 61.0 E

Intersection Delay s/veh / LOS 104.0 F

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.3 B 2.9 C 3.0 C

Bicycle LOS Score / LOS 1.1 A 1.4 A 1.8 A 0.9 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period PM Peak Hour PHF 0.94

Intersection LaGrange @ Factory Ln Analysis Year 2018 Growth Analysis Period 1> 17:00

File Name 2GrPM_LaGrange&Factory.xus

Project Description VA Hospital TIS - LaGrange Site

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 87 1123 534 37 445 34 364 109 57 81 45 97

Signal Information

Green

Yellow

Red

3.3 4.7 43.1 11.7 28.7 0.0

3.5 0.0 4.3 3.6 3.6 0.0

3.0 0.0 1.6 3.0 3.0 0.0

1 2 3 4

5 6 7

Cycle, s 117.1 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 4 4

Case Number 2.0 3.0 2.0 4.0 9.0 9.0 11.0 11.0

Phase Duration, s 14.5 53.7 9.8 49.0 35.3 35.3 18.3 18.3

Change Period, (Y+Rc), s 6.5 5.9 6.5 5.9 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 3.9 3.6 3.9 3.5 3.9 3.9 3.9 3.9

Queue Clearance Time (gs), s 8.1 42.2 4.5 14.2 28.3 28.3 10.9 10.9

Green Extension Time (ge), s 0.2 5.5 0.1 1.3 0.4 0.4 0.7 0.7

Phase Call Probability 0.95 1.00 0.72 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.33 0.00 0.00 1.00 1.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 93 1195 568 39 257 252 387 116 61 134 0 103

Adjusted Saturation Flow Rate (s), veh/h/ln 1740 1739 1548 1810 1827 1781 1691 1776 1505 1720 0 1505

Queue Service time (gs ), s 6.1 36.3 40.2 2.5 12.1 12.2 26.3 6.2 3.7 8.9 0.0 7.8

Cycle Queue Clearance Time (gc), s 6.1 36.3 40.2 2.5 12.1 12.2 26.3 6.2 3.7 8.9 0.0 7.8

Capacity (c), veh/h 119 1420 632 51 673 656 415 436 369 172 150

Volume-to-Capacity Ratio (X) 0.778 0.841 0.899 0.765 0.382 0.385 0.933 0.266 0.164 0.781 0.000 0.688

Available Capacity (ca), veh/h 593 1631 726 308 856 835 432 454 385 587 513

Back of Queue (Q), veh/ln 3.0 15.0 16.4 1.4 5.2 5.1 13.6 2.6 1.3 4.1 3.1

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.2 0.0 0.9 0.1 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0

Uniform Delay (d1), s/veh 53.8 31.3 32.5 56.6 27.2 27.3 43.3 35.7 34.8 51.6 51.0

Incremental Delay (d2), s/veh 10.4 3.6 12.8 20.6 0.3 0.3 26.7 0.3 0.2 7.5 0.0 5.5

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 64.2 34.9 45.2 77.2 27.6 27.6 70.0 36.1 35.0 59.1 56.5

Level of Service (LOS) E C D E C C E D D E E

Approach Delay, s/veh / LOS 39.5 D 31.1 C 59.3 E 58.0 E

Intersection Delay s/veh / LOS 42.9 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.3 B 2.9 C 3.0 C

Bicycle LOS Score / LOS 2.0 B 0.9 A 1.4 A 0.9 A
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                 HCS+: Unsignalized Intersections Release 5.3                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              MGV                                                      
Agency/Co.:           BTM Engineering, Inc.                                    
Date Performed:       2/24/2012                                                
Analysis Time Period: AM Peak Hour                                             
Intersection:         Factory & Old Henry                                      
Jurisdiction:         Jefferson Co.                                            
Units: U. S. Customary                                                         
Analysis Year:        2018 Growth                                              
Project ID:  VA Hospital TIS - LaGrange Site                                   
East/West Street:     Old Henry Road                                           
North/South Street:   Factory Lane                                             
Intersection Orientation: EW                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Eastbound              Westbound                
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      72     92                     532    47            
Peak-Hour Factor, PHF       1.00   1.00                   1.00   1.00          
Hourly Flow Rate, HFR       72     92                     532    47            
Percent Heavy Vehicles      3      --     --              --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          1   1                      1    0               
Configuration                   L  T                          TR               
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Northbound             Southbound               
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                                             24            232           
Peak Hour Factor, PHF                              1.00          1.00          
Hourly Flow Rate, HFR                              24            232           
Percent Heavy Vehicles                             7             7             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /              No     /       
Lanes                                                 0        0               
Configuration                                             LR                   
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            EB     WB        Northbound            Southbound          
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         L          |                     |         LR              
______________________________________________________________________________ 
v (vph)             72                                         256             
C(m) (vph)          990                                        493             
v/c                 0.07                                       0.52            
95% queue length    0.23                                       2.95            
Control Delay       8.9                                        19.9            
LOS                  A                                          C              
Approach Delay                                                 19.9            
Approach LOS                                                    C              
______________________________________________________________________________ 
                                                                               



                 HCS+: Unsignalized Intersections Release 5.3                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              MGV                                                      
Agency/Co.:           BTM Engineering, Inc.                                    
Date Performed:       2/24/2012                                                
Analysis Time Period: PM Peak Hour                                             
Intersection:         Factory & Old Henry                                      
Jurisdiction:         Jefferson Co.                                            
Units: U. S. Customary                                                         
Analysis Year:        2018 Growth                                              
Project ID:  VA Hospital TIS - LaGrange Site                                   
East/West Street:     Old Henry Road                                           
North/South Street:   Factory Lane                                             
Intersection Orientation: EW                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Eastbound              Westbound                
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      234    448                    259    34            
Peak-Hour Factor, PHF       1.00   1.00                   1.00   1.00          
Hourly Flow Rate, HFR       234    448                    259    34            
Percent Heavy Vehicles      3      --     --              --     --            
Median Type/Storage         Undivided             /                            
RT Channelized?                                                                
Lanes                          1   1                      1    0               
Configuration                   L  T                          TR               
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Northbound             Southbound               
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                                             109           148           
Peak Hour Factor, PHF                              1.00          1.00          
Hourly Flow Rate, HFR                              109           148           
Percent Heavy Vehicles                             7             7             
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /              No     /       
Lanes                                                 0        0               
Configuration                                             LR                   
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            EB     WB        Northbound            Southbound          
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config         L          |                     |         LR              
______________________________________________________________________________ 
v (vph)             234                                        257             
C(m) (vph)          1263                                       300             
v/c                 0.19                                       0.86            
95% queue length    0.68                                       7.49            
Control Delay       8.5                                        60.0            
LOS                  A                                          F              
Approach Delay                                                 60.0            
Approach LOS                                                    F              
______________________________________________________________________________ 
                                                                               



2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period AM Peak Hour PHF 0.94

Intersection Old Henry @ Bush Farm Analysis Year 2018 Growth Analysis Period 1> 7:00

File Name 4GrAM_OldHenry&BushFarm_Phasing.xus

Project Description VA Hospital TIS - LaGrange Site (Phasing Imp.)

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 156 109 138 98 741 46 721 29 50 10 8 36

Signal Information

Green

Yellow

Red

6.0 3.3 50.0 45.0 0.0 0.0

4.0 0.0 4.3 3.6 0.0 0.0

1.0 0.0 1.3 3.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 121.5 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 4 4

Case Number 1.1 3.0 1.1 4.0 6.0 6.0 7.0 7.0

Phase Duration, s 14.3 58.9 11.0 55.6 51.6 51.6 51.6 51.6

Change Period, (Y+Rc), s 5.0 5.6 5.0 5.6 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 2.9 4.8 2.9 4.8 4.4 4.4 4.4 4.4

Queue Clearance Time (gs), s 9.2 9.1 6.1 52.0 47.0 47.0 6.2 6.2

Green Extension Time (ge), s 0.2 8.3 0.1 0.0 0.0 0.0 5.2 5.2

Phase Call Probability 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.02 0.00 1.00 1.00 1.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 166 116 147 104 0 837 767 0 84 19 0 38

Adjusted Saturation Flow Rate (s), veh/h/ln 1757 1845 1563 1757 0 1825 1348 0 1624 1047 0 1675

Queue Service time (gs ), s 7.2 4.6 7.1 4.1 0.0 50.0 40.8 0.0 4.2 0.0 0.0 1.8

Cycle Queue Clearance Time (gc), s 7.2 4.6 7.1 4.1 0.0 50.0 45.0 0.0 4.2 4.2 0.0 1.8

Capacity (c), veh/h 194 809 685 651 751 512 602 434 620

Volume-to-Capacity Ratio (X) 0.856 0.143 0.214 0.160 0.000 1.115 1.499 0.000 0.140 0.044 0.000 0.062

Available Capacity (ca), veh/h 348 809 685 853 751 512 602 434 620

Back of Queue (Q), veh/ln 3.1 1.9 2.5 1.6 35.2 48.8 1.6 0.3 0.7

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.5 0.0 0.0 0.0 0.0 0.0 *3.9* 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 32.9 20.5 21.2 18.8 35.8 42.7 25.4 24.4 24.7

Incremental Delay (d2), s/veh 4.2 0.1 0.2 0.0 0.0 69.0 234.8 0.0 0.1 0.0 0.0 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 37.0 20.6 21.4 18.8 104.7 277.5 25.5 24.4 24.7

Level of Service (LOS) D C C B F F C C C

Approach Delay, s/veh / LOS 27.2 C 95.2 F 252.6 F 24.6 C

Intersection Delay s/veh / LOS 139.4 F

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.3 B 2.4 B

Bicycle LOS Score / LOS 1.2 A 2.0 B 1.9 A 0.6 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period PM Peak Hour PHF 0.94

Intersection Old Henry @ Bush Farm Analysis Year 2018 Growth Analysis Period 1> 17:00

File Name 4GrPM_OldHenry&BushFarm_Phasing.xus

Project Description VA Hospital TIS - LaGrange Site (Phasing Imp.)

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 40 666 550 62 314 11 305 7 48 40 31 136

Signal Information

Green

Yellow

Red

3.4 0.7 43.4 31.9 0.0 0.0

4.0 0.0 4.3 3.6 0.0 0.0

1.0 0.0 1.3 3.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 96.6 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S On

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 4 4

Case Number 1.1 3.0 1.1 4.0 6.0 6.0 7.0 7.0

Phase Duration, s 8.4 49.0 9.1 49.7 38.5 38.5 38.5 38.5

Change Period, (Y+Rc), s 5.0 5.6 5.0 5.6 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 2.9 4.9 2.9 4.9 4.6 4.6 4.6 4.6

Queue Clearance Time (gs), s 3.2 34.9 3.9 14.1 30.3 30.3 8.1 8.1

Green Extension Time (ge), s 0.0 8.6 0.1 13.1 2.0 2.0 2.8 2.8

Phase Call Probability 0.68 1.00 0.83 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.58 0.00 0.19 0.23 0.23 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 43 709 585 66 0 346 324 0 59 76 0 145

Adjusted Saturation Flow Rate (s), veh/h/ln 1757 1845 1563 1757 0 1833 1281 0 1564 1084 0 1675

Queue Service time (gs ), s 1.2 32.9 31.6 1.9 0.0 12.1 23.5 0.0 2.5 2.0 0.0 6.1

Cycle Queue Clearance Time (gc), s 1.2 32.9 31.6 1.9 0.0 12.1 28.3 0.0 2.5 4.8 0.0 6.1

Capacity (c), veh/h 478 831 704 232 840 431 512 414 548

Volume-to-Capacity Ratio (X) 0.089 0.853 0.831 0.284 0.000 0.411 0.753 0.000 0.114 0.183 0.000 0.264

Available Capacity (ca), veh/h 782 960 814 522 954 545 651 510 697

Back of Queue (Q), veh/ln 0.4 14.4 11.8 0.7 4.7 7.4 0.9 1.2 2.3

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.1 0.0 0.0 0.2 0.0 0.0 *1.3* 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 13.7 23.5 23.2 18.8 17.4 33.5 22.6 23.1 23.8

Incremental Delay (d2), s/veh 0.0 7.2 7.0 0.2 0.0 0.5 4.9 0.0 0.1 0.3 0.0 0.3

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 13.7 30.7 30.2 19.0 17.8 38.4 22.7 23.3 24.1

Level of Service (LOS) B C C B B D C C C

Approach Delay, s/veh / LOS 30.0 C 18.0 B 36.0 D 23.8 C

Intersection Delay s/veh / LOS 28.3 C

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.3 B 2.4 B

Bicycle LOS Score / LOS 2.7 B 1.2 A 1.1 A 0.9 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period AM Peak Hour PHF 0.92

Intersection Old Henry & NB I-265 Analysis Year 2018 Growth Analysis Period 1> 7:15

File Name 5GrAM_OldHenry&265NB.xus

Project Description VA Hospital TIS - LaGrange Site

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 92 155 1074 967 207

Signal Information

Green

Yellow

Red

7.5 50.0 70.0 0.0 0.0 0.0

3.5 4.3 3.5 0.0 0.0 0.0

2.8 2.3 3.0 0.0 0.0 0.0

1 2 3

5 6 7 8

Cycle, s 146.9 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 4 4 0

Case Number 1.0 4.0 0.0 4.0 9.0 9.0 0.0

Phase Duration, s 13.8 70.4 0.0 56.6 76.5 76.5 0.0

Change Period, (Y+Rc), s 6.3 6.6 5.0 6.6 6.5 6.5 0.0

Max Allow Headway (MAH), s 3.9 3.4 0.0 5.8 5.9 5.9 0.0

Queue Clearance Time (gs), s 7.4 6.2 50.2 72.0 72.0

Green Extension Time (ge), s 0.2 0.5 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 0.98 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.00 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 100 168 0 0 1167 0 1051 0 225 0

Adjusted Saturation Flow Rate (s), veh/h/ln 1757 1756 0 0 1756 0 1757 0 1563 0

Queue Service time (gs ), s 5.4 4.2 0.0 0.0 48.2 0.0 70.0 70.0 12.9 0.0

Cycle Queue Clearance Time (gc), s 5.4 4.2 0.0 0.0 48.2 0.0 70.0 70.0 12.9 0.0

Capacity (c), veh/h 138 1525 1196 837 0 745

Volume-to-Capacity Ratio (X) 0.722 0.110 0.000 0.000 0.976 0.000 1.255 0.000 0.302 0.000

Available Capacity (ca), veh/h 348 1525 1196 837 0 745

Back of Queue (Q), veh/ln 2.5 1.8 23.9 57.5 4.8

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 37.4 24.7 47.9 38.4 0.0 23.5

Incremental Delay (d2), s/veh 6.9 0.1 0.0 0.0 20.9 0.0 124.7 0.0 0.5 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 44.3 24.8 68.8 163.1 0.0 24.0

Level of Service (LOS) D C E F C

Approach Delay, s/veh / LOS 32.1 C 68.8 E 138.6 F 0.0

Intersection Delay s/veh / LOS 98.0 F

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.7 A 0.7 A 2.8 C 2.9 C

Bicycle LOS Score / LOS 0.7 A 1.5 A F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Feb 22, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period PM Peak Hour PHF 0.95

Intersection Old Henry & NB I-265 Analysis Year 2018 Growth Analysis Period 1> 17:00

File Name 5GrPM_OldHenry&265NB.xus

Project Description VA Hospital TIS - LaGrange Site

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 292 708 487 252 534

Signal Information

Green

Yellow

Red

18.7 30.0 50.0 0.0 0.0 0.0

3.5 4.3 3.5 0.0 0.0 0.0

2.8 2.3 3.0 0.0 0.0 0.0

1 2 3

5 6 7 8

Cycle, s 118.1 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 4 4 0

Case Number 1.0 4.0 0.0 4.0 9.0 9.0 0.0

Phase Duration, s 25.0 61.6 0.0 36.6 56.5 56.5 0.0

Change Period, (Y+Rc), s 6.3 6.6 5.0 6.6 6.5 6.5 0.0

Max Allow Headway (MAH), s 3.9 3.4 0.0 5.8 6.0 6.0 0.0

Queue Clearance Time (gs), s 18.1 19.0 17.0 52.0 52.0

Green Extension Time (ge), s 0.6 2.3 0.0 4.8 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.16 0.00 0.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 307 745 0 0 513 0 265 0 562 0

Adjusted Saturation Flow Rate (s), veh/h/ln 1757 1756 0 0 1756 0 1757 0 1563 0

Queue Service time (gs ), s 16.1 17.0 0.0 0.0 15.0 0.0 12.1 50.0 38.2 0.0

Cycle Queue Clearance Time (gc), s 16.1 17.0 0.0 0.0 15.0 0.0 12.1 50.0 38.2 0.0

Capacity (c), veh/h 339 1635 893 744 0 662

Volume-to-Capacity Ratio (X) 0.908 0.456 0.000 0.000 0.574 0.000 0.357 0.000 0.849 0.000

Available Capacity (ca), veh/h 433 1785 1785 744 0 662

Back of Queue (Q), veh/ln 8.4 6.6 6.4 4.9 15.5

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) *1.0* 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 39.2 21.4 38.5 23.1 0.0 30.6

Incremental Delay (d2), s/veh 19.4 0.2 0.0 0.0 1.3 0.0 0.6 0.0 11.0 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 58.6 21.6 39.7 23.7 0.0 41.7

Level of Service (LOS) E C D C D

Approach Delay, s/veh / LOS 32.4 C 39.7 D 35.9 D 0.0

Intersection Delay s/veh / LOS 35.2 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.7 A 0.7 A 2.8 C 2.9 C

Bicycle LOS Score / LOS 1.4 A 0.9 A F
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Executive Summary 

 

BTM Engineering, Inc. was asked to conduct a traffic impact analysis for a proposed 

medical center by the Department of Veteran Affairs in northeast Jefferson County, KY. 

The medical center would be located in the Midlands Development, which is located near 

the Brownsboro Road (US 42) interchange with the Watterson Expressway (I-264). 

Figure 1 shows the location of the proposed medical center, which will be 800,000 square 

feet and is anticipated to be completed and occupied by early 2018. The traffic study 

consists of AM and PM peak hour capacity analyses for existing, no-build and build 

scenarios for eight intersections. 

 

Included in the study is the proposed KYTC plan for a "slip ramp" off of the Eastbound 

Watterson Expressway (I-264) ramp. This project directly affects the proposed 

development, as the "slip ramp" will form a three-way signalized intersection with Old 

Brownsboro Road in the no-build scenario and a four-way signalized intersection in the 

build scenario with the addition of the site's main entrance.  The study also includes 

analyzing a secondary scenario with a right-in, right-out only configuration of the 

northbound approach at the intersection of Brownsboro Road (US 42) & Northfield 

Drive/Old Brownsboro Road. 

 

Several of the intersections are currently operating with substandard levels of service.  

The KYTC slip ramp project will help improve the existing conditions.  The right-in, 

right-out only scenario at the Northfield Drive intersection is not recommended.  It would 

cause an overall intersection failure at US 42 and Lime Kiln Lane during both peak 

periods, a significant amount of adverse travel, and a parking lot “cut-through” situation.  

The original developed scenario does have intersections with operational deficiencies.  

However, with a minor improvement at US 42 and Northfield Drive, none of the 

intersections have failing overall levels of service.  The analyses results indicate that no 

intersection has an average overall delay per vehicle of more than 75 seconds for any 

condition.  
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Introduction 

 

BTM Engineering, Inc. was retained to conduct a traffic impact study for a proposed 

medical center by the Department of Veteran Affairs in northeast Jefferson County, KY.  

The medical center would be located in the Midlands Development, which is located on 

Old Brownsboro Road at the Watterson Expressway (I-264).  See Figure 1 for the 

location of this project.  The proposed medical center, which will be 800,000 square feet, 

is anticipated to be completed and occupied by early 2018. 

 

The traffic study consists of AM and PM peak hour capacity analyses for 2011 (existing), 

2018 growth (no-build) and 2018 developed (build) scenarios.  One proposed and seven 

existing intersections are involved in this traffic assessment. The intersections are as 

follows: 

 

• Brownsboro Road (US 42) & the Westbound Watterson Expressway (I-264) ramps  

• Brownsboro Road (US 42) & the Eastbound Watterson Expressway (I-264) ramps 

• Brownsboro Road (US 42) & Northfield Drive/Old Brownsboro Road 

• Old Brownsboro Road & the proposed Midlands Development entrance 

• Old Brownsboro Road & Warrington Way (unsignalized) 

• Old Brownsboro Road & Herr Lane/Lime Kiln Lane 

• Brownsboro Road (US 42) & Lime Kiln Lane 

• Brownsboro Road (US 42) & Holiday Manor  

 

 

Study Area 

 

Brownsboro Road (US 42) is classified as an urban principal arterial.  It exists as a six-

lane section between the I-264 ramp intersections and as a five-lane section to the east of 

the I-264 interchange.  In 2008, the average daily traffic (ADT) was approximately 

60,000 vehicles per day at the Northfield Drive intersection.  The Kentuckiana Regional 
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Planning & Development Agency (KIPDA), through their Traffic Forecast Model, 

projected the ADT for 2012 to be 62,400 vehicles per day at that location. 

 

Old Brownsboro Road, which was KY 22 until the state route was realigned, is classified 

as an urban minor arterial.  Old Brownsboro Road will return to the State Highway 

System as KY 22 as part of a KYTC project that will be discussed later in this report.  It 

is a three-lane section between US 42 and Herr Lane/Lime Kiln Lane.  The ADT in 2008 

was just under 24,000 vehicles per day at the proposed Midlands entrance.  KIPDA 

projected the ADT for 2012 at that same location to be 22,800 vehicles per day using 

their Traffic Forecast Model.  Old Brownsboro Road becomes Northfield Drive north of 

US 42.  Northfield Drive is a residential street that is part of the Northfield Subdivision. 

 

I-264 is officially an east/west urban expressway.  However, it runs north/south in the 

immediate vicinity of the project area.  I-264 will only be referred to as eastbound and 

westbound, but the ramp movements onto US 42 will be regarded as northbound and 

southbound in this study.  The interchange at US 42 is a compressed diamond 

interchange. 

 

Appendix C contains the field drawings of each intersection with significant geometric 

details, including crosswalks and sidewalks.  TARC (the Transit Authority of the River 

City) buses serve the public transportation needs of this area.  TARC provides public 

transportation in the Greater Louisville area with bus routes in Jefferson, Bullitt and 

Oldham counties in Kentucky and Clark and Floyd counties in Indiana.  The location of 

bus routes and stops in the study area can be found in Figure 2.  There are multiple stops 

adjacent to the proposed location for the entrance to the Midlands Development.  All 

parking in the study area is privately owned by the surrounding commercial properties. 
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Capacity Analyses 

 

The traffic counts used in this study are from the Midlands Traffic Impact Study by URS 

Corporation, dated July 2011.  The traffic counts were conducted in February 2011. 

Tables 1-8 show the AM and PM traffic counts.  Figures 3 and 4 illustrate these same 

2011 traffic volumes. 

 

In order to analyze future conditions, a representation of the traffic volumes in the area 

for 2018 had to be estimated.  To account for the natural growth of traffic, 2% for 

Brownsboro Road (US 42) and 1% for Old Brownsboro Road were applied per year to 

the existing volumes up to the completion year.  These growth factors are the same as in 

the Midlands Traffic Impact Study, which was approved by KYTC.  The agency 

recommended using growth factors for this study that were consistent with this previous 

study.  The percentage of heavy vehicles used in the capacity analyses was 2%, which 

was based on the KIPDA Traffic Forecast. 

 

KYTC has a project planned for the Eastbound Watterson Expressway (I-264) off-ramp, 

which will be complete before 2018.  Along with the addition of a second dedicated 

northbound left turn lane on the existing ramp, a new ramp will be constructed from the 

off-ramp directly to Old Brownsboro Road, creating a three-way signalized intersection 

in the growth scenario.  The “slip ramp” will connect into Old Brownsboro Road at the 

proposed location for the entrance to the Midlands.  The entrance will turn the signalized 

intersection into a four-way approach in the developed scenario.  A copy of the KYTC 

plan is attached at the end of this report.  This will eliminate the need for vehicles to turn 

right onto US 42 and immediately right again to get onto Old Brownsboro Road.  

Approximately 43% of vehicles turning right from the eastbound off-ramp currently 

make these maneuvers.  Therefore, 43% of the right-turning volume from the ramp will 

be redirected to the proposed slip ramp for the growth and developed scenarios.  The 

growth scenario volumes can be seen in Tables 1-8.  Figures 5 and 6 graphically display 

these 2018 growth traffic volumes. 
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KYTC has identified a potential future project at the intersection of US 42 and Northfield 

Drive/Old Brownsboro Road.  It is not a planned project.  Therefore, it has no timeline 

associated with it.  It involves making the northbound approach a right-in, right out 

(RIRO) only.  This would completely change the operation of this intersection.  The 

prohibited movements (the northbound left, the westbound left and the southbound 

through) would have to be diverted, which would greatly affect the other intersections in 

the area.  See Figure 13 for examples of how trips generated by the development would 

have to reroute.  The change would have the greatest impact on the intersection of 

Brownsboro Road (US 42) and Lime Kiln Lane.  The potential project calls for minor 

improvements at this intersection, such as reconfiguring lane movements and moving 

stop bars to accommodate appropriate turning radii.  A copy of a KYTC intersection 

exhibit is attached at the end of this report. 

 

Trips generated by the proposed medical center were estimated using ITE Trip 

Generation 8th Edition.  See Table 9 for trip generation volumes along with the 

corresponding trip generation equations. The generated trips were assigned to the 

surrounding roadway network based on engineering judgment and existing travel 

patterns.  Tables 10-17 display the directional distribution of all generated volumes.  See 

Figures 7 and 8 for trip distribution percentage diagrams for both scenarios.  For 

diagrams of development-generated trips, refer to Figures 9 and 10.  Tables 18-25 

combine the 2018 estimated growth volumes with all generated trips for total developed 

volumes at each intersection.  For a graphical display of total developed volumes for both 

scenarios, refer to Figures 11 and 12. 

 

All peak hour capacity analyses were performed using the Highway Capacity Software 

(HCS) 2010.  Tables 26-33 display the levels of service (LOS), delay and 

volume/capacity ratios for each scenario at each intersection for the AM and PM peak 

hours.  The HCS output can be referenced in Appendix E. 
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Results and Conclusions 

 

The overall intersection of Brownsboro Road (US 42) & the Westbound Watterson 

Expressway (I-264) ramps currently operates at a LOS D in both the AM and PM peak 

hours.  Use Appendix D as a reference for the criteria and descriptions of each level of 

service.  In the 2018 growth scenarios, the delay increases slightly, but the levels of 

service remain at a D.  The AM peak hour continues to be a LOS D, but the PM peak 

hour becomes a LOS E for the original developed scenario and the developed (RIRO) 

scenario.   

 

The existing levels of service for the Brownsboro Road (US 42) intersection at the 

Eastbound Watterson Expressway (I-264) ramps for the AM and PM peaks are D and E, 

respectively.  In the PM peak, the northbound right turn movement fails with a delay of 

approximately three minutes.  The planned KYTC project eliminates that failing 

movement, however.  With an additional northbound left turn lane and a significant 

reduction in the number of northbound right turners due to the slip ramp, the intersection 

becomes a LOS C in the AM peak and a LOS D in the PM peak in the growth scenario.  

The original developed scenario becomes a LOS D in the AM peak, but only about four 

seconds of delay per vehicle is added to the overall intersection.  The developed (RIRO) 

scenario remains at the growth levels of service.  None of the individual movements are 

failing in any of the 2018 developed scenarios.  

 

At the intersection of Brownsboro Road (US 42) with Northfield Drive/Old Brownsboro 

Road, there are some existing operational deficiencies.  The AM peak currently has a 

failing overall level of service, and the PM peak is a LOS E.  The eastbound left turn is 

currently prohibited at this intersection during peak hours to help facilitate traffic flow.  

The planned KYTC project helps these conditions with the addition of the slip ramp by 

reducing the number of eastbound right turners.  This movement is currently over-

capacity in the PM peak hour.  The most concerning movement at this intersection, 

though, is the northbound left, especially in the AM peak.  This movement will be 

directly affected by the addition of the proposed medical center at the Midlands 
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Development.  With no improvements, the overall intersection fails in both peak periods 

in the original developed scenario, with the northbound left having twice as much volume 

as capacity.  The addition of a lane in the northbound direction would improve the 

operation of the northbound movements.  Currently, there is a dedicated left turn lane and 

a left/through/right lane.  Adding a lane would allow a left turn bay, a dedicated left turn 

lane and a through/right lane.  This would bring the overall intersection up to a LOS E in 

both peak periods.  The KYTC slip ramp project will actually provide that additional 

lane, but the plan calls for a two-way left turn lane to split the opposing directions of 

travel with an island to be placed at the intersection.  Refer to the KYTC plan attached to 

this report.  This is to continue to allow left-turners from Old Brownsboro Road access to 

the BB&T, Highland Cleaners and the Java Brewing Company.  However, there are other 

access points for these businesses.  The developed (RIRO) scenario yields levels of 

service B and A, respectively, for the AM and PM peaks.  While this improves the 

operation of the east/west movements, the prohibited movements cause a significant 

amount of adverse travel and only transfer the problem to other intersections, as can be 

seen from the other developed (RIRO) scenario intersection results. 

 

The proposed intersection created by the slip ramp connecting to Old Brownsboro Road 

would have three approaches in the growth scenario.  The signal would only have to 

operate with two phases, since the westbound right turn would be a free-flowing 

movement.  Therefore, the overall intersection would be a LOS B for the growth scenario 

in both peak periods.  The addition of the entrance to the development would create a 

four-legged intersection.  It would then operate as a LOS C in the AM peak period and as 

a LOS D in the PM peak period, without the failure of any individual movement, in both 

developed scenarios.       

 

The intersection of Old Brownsboro Road and Warrington Way is an unsignalized 

intersection. Therefore, it does not yield overall levels of service.  Unsignalized and 

signalized intersections have different criteria for levels of service, which can be 

referenced in Appendix D.  All movements operate at LOS C or better for the existing, 
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growth and original developed conditions.  The northbound right turn becomes a LOS E 

in the developed (RIRO) scenario during the PM peak. 

 

The overall intersection of Old Brownsboro Road and Herr Lane/Lime Kiln Lane is an 

overall LOS D with no failing movements for both time periods under all scenarios, 

except the PM developed (RIRO) scenario, which is an overall LOS E.  In the AM peak, 

the original developed scenario only adds 0.2 seconds of delay per vehicle to the growth 

scenario.  Likewise, the same scenario in the PM peak only adds 0.1 seconds of delay per 

vehicle to the growth scenario.   

 

Brownsboro Road (US 42) at Lime Kiln Lane presently operates at LOS D during both 

peak periods.  The westbound and eastbound lefts are already over-capacity.  Traffic 

growth will cause the operation in the PM peak period to become a LOS E in 2018.  The 

original developed scenario will function at the same levels of service as the growth 

scenario, with a LOS D in the AM peak and a LOS E in the PM peak.  The KYTC 

potential future project (a RIRO only for the northbound approach at the Northfield Drive 

intersection and the reassignment of the northbound lanes at this intersection) would 

cause an overall failure of the intersection in both peak periods.  Furthermore, most of the 

movements would be failing or near failure.  The RIRO option at Northfield Drive would 

just move the problematic intersection east on US 42.     

 

The AM peak levels of service for the existing, growth and original developed scenarios 

for Brownsboro Road (US 42) at Holiday Manor Center are all LOS B.  For the same set 

of scenarios, the PM peak levels of service are all LOS C.  The movement with the 

greatest delay is the westbound left turn.  In the developed (RIRO) scenario, the 

conditions at this intersection worsen.  The AM peak becomes a LOS C, and the PM peak 

becomes a LOS D.  The movement with the greatest delay changes to the northbound left 

turn, with the volume exceeding the capacity.  The northbound left turn was also a heavy 

movement at the Northfield Drive intersection for the non-RIRO scenario.  If the 

movement is prohibited there, some drivers will use this intersection, which serves as an 

access point for a commercial center parking lot, as a “cut-through”, instead of having to 
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go further down to Lime Kiln Lane.  Again, the RIRO option at Northfield Drive would 

just transfer the problem to intersections east on US 42.  The “cut-through” would also 

happen in the opposite direction, causing the number of eastbound rights and westbound 

lefts to intensify. 

 

A summary of the overall AM and PM Levels of Service for each signalized intersection 

is presented below: 

 

AM Levels of Service Summary Table 

       Intersection 

 

 

Scenario 

U
S

 4
2

 &
 I-

26
4

 

E
B

 R
am

p
s 

U
S

 4
2

 &
 I-

26
4

 

W
B

 R
am

p
s 

U
S

 4
2

 &
 

N
o

rt
hf

ie
ld

 D
r.

 

O
ld

 B
ro

w
ns

. 
&

 

S
lip

 R
am

p
  

O
ld

 B
ro

w
ns

. 
&

 

L
im

e 
K

iln
 

U
S

 4
2

 &
  

Li
m

e 

K
iln

  

U
S

 4
2

 &
 

H
o

lid
ay

 M
an

o
r 

2011 Existing D D F - D D B 

2018 Growth D C F B D D B 

2018 Dev D D *E C D D B 

2018 Dev RIRO D C B C D F C 

 

 

PM Levels of Service Summary Table 
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In conclusion, the right-in, right-out at Northfield Drive is not recommended.  It causes 

an overall failure of the US 42 and Lime Kiln Drive intersection.  It would also cause the 

Holiday Manor Center intersection and parking lot, which is not designed to handle 

heavy volumes, to be used as a “cut-through”.  With the original developed scenario, the 

intersection of Brownsboro Road (US 42) at Northfield Drive/Old Brownsboro Road is a 

reasonable concern.  However, the intersection currently operates at unacceptable levels 

of service.  Even the slightest increase in traffic will make an already bad situation 

exponentially worse.  KYTC is adding a lane to the northbound approach with the intent 

of using it as a two-way left turn lane and placing an island at the stop bar.  The 

recommendation is to use the added lane for a left turn bay.  With this recommended 

change, the original developed scenario is able to avoid an overall failure at any 

intersection.  In fact, the analyses results indicate that no intersection has an average 

overall delay per vehicle of more than one minute and 15 seconds for any condition.  
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Figure 1:  Location Map 



 

 
                                                                               Fro                     From Transit Authority of River City (TARC) website, http://www.ridetarc.org 
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TABLE 1
Westbound I-264 Ramps and Brownsboro Road (US 42) 

WB I-264Brownsboro Road (US 42)



Time Interval

E
B

 L
ef

t

E
B

 T
hr

ou
gh

W
B

 T
hr

ou
gh

W
B

 R
ig

ht

N
B

 L
ef

t

N
B

 R
ig

ht

2011 A.M. PEAK HR. 116 611 1884 620 205 718

2018 A.M. PEAK HR. 134 702 2165 713 236 825

2018 A.M. PEAK HR. with SLIP RAMP 134 702 2165 713 236 470

2011 P.M. PEAK HR. 106 1389 1133 230 333 1310

2018 P.M. PEAK HR. 122 1596 1301 264 383 1505

2018 P.M. PEAK HR. with SLIP RAMP 122 1596 1301 264 383 858

TABLE 2
Eastbound I-264 Ramps and Brownsboro Road (US 42) 

EB I-264Brownsboro Road (US 42)



Time Interval

E
B

 T
hr

ou
gh

E
B

 R
ig

ht

W
B
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t

W
B
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hr

ou
gh

W
B
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ht

N
B
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t

N
B
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hr

ou
gh

N
B

 R
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ht

S
B

 L
ef

t

S
B

 T
hr

ou
gh

S
B

 R
ig

ht

2011 A.M. PEAK HR. 749 597 6 1712 5 712 7 6 9 8 82

2018 A.M. PEAK HR. 860 686 7 1967 6 763 8 6 10 9 88

2018 A.M. PEAK HR. with SLIP 
RAMP

860 331 7 1967 6 763 8 6 10 9 88

2011 P.M. PEAK HR. 1801 898 15 874 13 454 15 24 6 9 42

2018 P.M. PEAK HR. 2069 1032 17 1004 15 487 16 26 6 10 45
2018 P.M. PEAK HR. with SLIP 

RAMP
2069 385 17 1004 15 487 16 26 6 10 45

Northfield Drive

TABLE 3
Northfield Drive and Brownsboro Road (US 42)

Brownsboro Road (US 42)



Time Interval

E
B

 T
hr

ou
gh

E
B

 R
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ht

W
B
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t

W
B

 R
ig

ht

N
B

 T
hr

ou
gh

N
B

 R
ig

ht

S
B

 L
ef

t

S
B

 T
hr

ou
gh

2018 A.M. PEAK HR. 355 0 0 782 0 0 273 0

2018 P.M. PEAK HR. 647 0 0 599 0 0 316 0

Proposed Entrance

TABLE 4
Eastbound I-264 Slip Ramp/Old Brownsboro Road and Proposed Entrance

Slip Ramp/Old Brownsboro Rd



Time Interval

E
B

 T
hr

ou
gh

E
B

 R
ig

ht

W
B

 L
ef

t

W
B

 T
hr

ou
gh

N
B

 L
ef

t

N
B

 R
ig

ht

2011 A.M. PEAK HR. 501 16 10 710 23 6

2018 A.M. PEAK HR. 537 17 11 761 25 6

2011 P.M. PEAK HR. 796 14 4 609 15 18

2018 P.M. PEAK HR. 853 15 4 653 16 19

Warrington Way

TABLE 5
Warrington Way and Old Brownsboro Road

Old Brownsboro Road



Time Interval
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N
B

 L
ef

t

N
B

 T
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N
B
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S
B
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t

S
B

 T
hr

ou
gh

S
B

 R
ig

ht

2011 A.M. PEAK HR. 47 275 197 113 363 16 304 118 60 79 96 58

2018 A.M. PEAK HR. 50 295 211 121 389 17 326 127 64 85 103 62

2011 P.M. PEAK HR. 90 393 330 99 218 43 278 221 127 64 228 113

2018 P.M. PEAK HR. 96 421 354 106 234 46 298 237 136 69 244 121

Lime Kiln Lane

TABLE 6
Lime Kiln Lane/Herr Lane and Old Brownsboro Road

Old Brownsboro Road



Time Interval
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B
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E
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W
B
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N
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N
B
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N
B
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S
B
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t

S
B

 T
hr

ou
gh

S
B

 R
ig

ht

2011 A.M. PEAK HR. 230 380 50 180 1380 70 80 70 80 50 50 160

2018 A.M. PEAK HR. 264 437 57 207 1585 80 86 75 86 54 54 172

2011 P.M. PEAK HR. 280 1364 90 200 480 60 84 99 226 80 110 100

2018 P.M. PEAK HR. 322 1567 103 230 551 69 90 106 242 86 118 107

Lime Kiln Lane

TABLE 7
Lime Kiln Lane and Brownsboro Road (US 42)

Brownsboro Road (US 42)



Time Interval

E
B

 T
hr

ou
gh

E
B

 R
ig

ht

W
B

 L
ef

t

W
B

 T
hr

ou
gh

N
B

 L
ef

t

N
B

 R
ig

ht

2011 A.M. PEAK HR. 630 90 15 1602 110 30

2018 A.M. PEAK HR. 724 103 17 1840 118 32

2011 P.M. PEAK HR. 1610 220 30 670 220 130

2018 P.M. PEAK HR. 1849 253 34 770 236 139

TABLE 8
Holiday Manor Center and Brownsboro Road (US 42)

Brownsboro Road (US 42) Holiday Manor



PROPOSED TRIP GENERATION

In Out In Out

Note:  Hospital - T = 0.87(x) + 132.15 (59% entering/ 41% exiting) (ITE 8th Edition) (AM Peak Hour)
          Hospital - T = 0.78(x) + 186.59 (42% entering/ 58% exiting) (ITE 8th Edition) (PM Peak Hour)

TABLE 9

Trip Generation 
Total

Trip Generation 
Total

AM Peak Hour PM Peak HourSite Land Use Intensity Units

340 470#610 Hospital 800.000 1,000 Sq. Ft. 489 340



Westbound I-264 Ramps and Brownsboro Road (US 42) 

EB Through 17% 83
EB Right 0% 0
WB Left 30% 102
WB Through 15% 51
SB Left 20% 98
SB Right 0% 0

Primary % Primary Trips

EB Through 15% 51
EB Right 0% 0
WB Left 40% 188
WB Through 15% 70
SB Left 26% 88
SB Right 0% 0

TABLE 10
Peak Hour Trip Distribution

AM PEAK HOUR
Movement

Primary % Primary Trips

PM PEAK HOUR
Movement



Eastbound I-264 Ramps and Brownsboro Road (US 42) 

Primary % Primary Trips

EB Left 0% 0
EB Through 37% 181
WB Through 45% 153
WB Right 20% 68
NB Left 0% 0
NB Right 0% 0

Primary % Primary Trips

EB Left 0% 0
EB Through 41% 139
WB Through 55% 259
WB Right 15% 70
NB Left 0% 0
NB Right 0% 0

Movement

Movement

PM PEAK HOUR

TABLE 11
Peak Hour Trip Distribution

AM PEAK HOUR



Primary % Primary Trips
Right in-Right out 

Primary %
Right in-Right out 

Primary Trips

EB Through 0% 0 0% 0
EB Right 37% 181 37% 181
WB Left 8% 39 --- ---
WB Through 0% 0 65% 221
WB Right 0% 0 1% 3
NB Left 65% 221 --- ---
NB Through 1% 3 --- ---
NB Right 4% 14 4% 14
SB Left 0% 0 3% 15
SB Through 3% 15 --- ---
SB Right 0% 0 0% 0

Primary % Primary Trips
Right in-Right out 

Primary %
Right in-Right out 

Primary Trips

EB Through 0% 0 0% 0
EB Right 41% 139 41% 139
WB Left 5% 17 --- ---
WB Through 0% 0 70% 329
WB Right 0% 0 1% 5
NB Left 70% 329 --- ---
NB Through 1% 5 --- ---
NB Right 4% 19 4% 19
SB Left 0% 0 2% 7
SB Through 2% 7 --- ---
SB Right 0% 0 0% 0

Peak Hour Trip Distribution
Northfield Drive and Brownsboro Road (US 42)

Movement

Movement

TABLE 12

AM PEAK HOUR

PM PEAK HOUR



Primary % Primary Trips
Right in-Right out 

Primary %
Right in-Right out 

Primary Trips

EB Through 0% 0 0% 0
EB Right 35% 171 35% 171
WB Left 6% 29 11% 54
WB Right 0% 0 0% 0
NB Through 70% 238 4% 14
NB Right 15% 51 65% 221
SB Left 0% 0 0% 0
SB Through 48% 235 37% 181

Primary % Primary Trips
Right in-Right out 

Primary %
Right in-Right out 

Primary Trips

EB Through 0% 0 0% 0
EB Right 35% 119 35% 119
WB Left 6% 20 9% 31
WB Right 0% 0 0% 0
NB Through 75% 353 4% 19
NB Right 15% 71 68% 320
SB Left 0% 0 0% 0
SB Through 48% 163 41% 139

Movement
AM PEAK HOUR

TABLE 13

PM PEAK HOUR

Peak Hour Trip Distribution
Eastbound I-264 Slip Ramp/Old Brownsboro Road

and Proposed Entrance

Movement



Primary % Primary Trips
Right in-Right out 

Primary %
Right in-Right out 

Primary Trips

EB Through 15% 51 65% 221
EB Right 0% 0 0% 0
WB Left 9% 44 15% 73
WB Through 6% 29 11% 54
NB Left 0% 0 0% 0
NB Right 10% 34 26% 88

Primary % Primary Trips
Right in-Right out 

Primary %
Right in-Right out 

Primary Trips

EB Through 15% 71 68% 320
EB Right 0% 0 0% 0
WB Left 9% 31 13% 44
WB Through 6% 20 9% 31
NB Left 0% 0 0% 0
NB Right 7% 33 25% 118

Movement
PM PEAK HOUR

TABLE 14
Peak Hour Trip Distribution

Warrington Way and Old Brownsboro Road

Movement
AM PEAK HOUR



Primary % Primary Trips
Right in-Right out 

Primary %
Right in-Right out 

Primary Trips

EB Left 10% 34 55% 187
EB Through 5% 17 5% 17
EB Right 10% 34 10% 34
WB Left 0% 0 0% 0
WB Through 5% 24 5% 24
WB Right 0% 0 0% 0
NB Left 2% 10 2% 10
NB Through 0% 0 0% 0
NB Right 0% 0 0% 0
SB Left 0% 0 0% 0
SB Through 0% 0 0% 0
SB Right 8% 39 9% 44

Primary % Primary Trips
Right in-Right out 

Primary %
Right in-Right out 

Primary Trips

EB Left 7% 32 58% 273
EB Through 5% 24 5% 24
EB Right 10% 47 10% 47
WB Left 0% 0 0% 0
WB Through 5% 17 5% 17
WB Right 0% 0 0% 0
NB Left 5% 17 5% 17
NB Through 0% 0 0% 0
NB Right 0% 0 0% 0
SB Left 0% 0 0% 0
SB Through 0% 0 0% 0
SB Right 5% 17 5% 17

TABLE 15
Peak Hour Trip Distribution

Lime Kiln Lane/Herr Lane and Old Brownsboro Road

Movement
AM PEAK HOUR

Movement
PM PEAK HOUR



Primary % Primary Trips
Right in-Right out 

Primary %
Right in-Right out 

Primary Trips

EB Left 2% 7 2% 7
EB Through 2% 7 7% 24
EB Right 0% 0 0% 0
WB Left 5% 24 5% 24
WB Through 5% 24 5% 24
WB Right 0% 0 0% 0
NB Left 0% 0 50% 170
NB Through 2% 7 2% 7
NB Right 8% 27 3% 10
SB Left 0% 0 0% 0
SB Through 3% 15 4% 20
SB Right 3% 15 2% 10

Primary % Primary Trips
Right in-Right out 

Primary %
Right in-Right out 

Primary Trips

EB Left 2% 9 3% 14
EB Through 2% 9 4% 19
EB Right 0% 0 0% 0
WB Left 3% 10 3% 10
WB Through 3% 10 3% 10
WB Right 0% 0 0% 0
NB Left 0% 0 54% 254
NB Through 3% 14 2% 9
NB Right 4% 19 2% 9
SB Left 0% 0 0% 0
SB Through 2% 7 2% 7
SB Right 2% 7 2% 7

PM PEAK HOUR

Lime Kiln Lane and Brownsboro Road (US 42)

TABLE 16
Peak Hour Trip Distribution

Movement

Movement
AM PEAK HOUR



Primary % Primary Trips
Right in-Right out 

Primary %
Right in-Right out 

Primary Trips

EB Through 4% 14 4% 14
EB Right 0% 0 3% 15
WB Left 0% 0 7% 34
WB Through 8% 39 50% 170
NB Left 0% 0 16% 54
NB Right 0% 0 5% 17

Primary % Primary Trips
Right in-Right out 

Primary %
Right in-Right out 

Primary Trips

EB Through 4% 19 4% 19
EB Right 0% 0 2% 7
WB Left 0% 0 5% 17
WB Through 5% 17 54% 254
NB Left 0% 0 17% 80
NB Right 0% 0 3% 14

Movement
AM PEAK HOUR

Movement
PM PEAK HOUR

TABLE 17
Peak Hour Trip Distribution

Holiday Manor Center and Brownsboro Road (US 42)



EB Through 532 83 615
EB Right 392 0 392
WB Left 1120 102 1222
WB Through 1199 51 1250
SB Left 219 98 317
SB Right 268 0 268

EB Through 1034 51 1085
EB Right 331 0 331
WB Left 782 188 970
WB Through 898 70 968
SB Left 679 88 767
SB Right 136 0 136

TABLE 18a

PM PEAK HOUR
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Westbound I-264 Ramps and
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EB Through 532 83 615
EB Right 392 0 392
WB Left 1035 102 1137
WB Through 1109 51 1160
SB Left 219 98 317
SB Right 268 0 268

EB Through 1034 51 1085
EB Right 331 0 331
WB Left 732 188 920
WB Through 843 70 913
SB Left 679 88 767
SB Right 136 0 136
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Westbound I-264 Ramps and
Brownsboro Road (US 42) 
Right in-Right out Scenario
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TABLE 18b
Peak Hour Trip Totals

AM PEAK HOUR
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EB Left 134 0 134
EB Through 702 181 883
WB Through 2165 153 2318
WB Right 713 68 781
NB Left 236 0 236
NB Right 470 0 470

EB Left 122 0 122
EB Through 1596 139 1735
WB Through 1301 259 1560
WB Right 264 70 334
NB Left 383 0 383
NB Right 858 0 858
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TABLE 19a
Peak Hour Trip Totals

Eastbound I-264 Ramps and 
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Brownsboro Road (US 42) 
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PM PEAK HOUR



EB Left 134 0 134
EB Through 702 181 883
WB Through 1995 153 2148
WB Right 658 68 726
NB Left 236 0 236
NB Right 470 0 470

EB Left 122 0 122
EB Through 1596 139 1735
WB Through 1196 259 1455
WB Right 244 70 314
NB Left 383 0 383
NB Right 858 0 858

TABLE 19b
Peak Hour Trip Totals

Eastbound I-264 Ramps and  

AM PEAK HOUR

Brownsboro Road (US 42) 
Right in-Right out Scenario
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EB Through 860 0 860
EB Right 331 181 512
WB Left 7 39 46
WB Through 1967 0 1967
WB Right 6 0 6
NB Left 763 221 984
NB Through 8 3 11
NB Right 6 14 20
SB Left 10 0 10
SB Through 9 15 24
SB Right 88 0 88

EB Through 2069 0 2069
EB Right 385 139 524
WB Left 17 17 34
WB Through 1004 0 1004
WB Right 15 0 15
NB Left 487 329 816
NB Through 16 5 21
NB Right 26 19 45
SB Left 6 0 6
SB Through 10 7 17
SB Right 45 0 45

TABLE 20a
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Northfield Drive and Brownsboro Road (US 42)
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EB Through 860 0 860
EB Right 331 181 512
WB Through 2487 221 2708
WB Right 14 3 17
NB Right 6 14 20
SB Left 19 15 34
SB Right 88 0 88

EB Through 2069 0 2069
EB Right 385 139 524
WB Through 1354 329 1683
WB Right 31 5 36
NB Right 26 19 45
SB Left 16 7 23
SB Right 45 0 45

PM PEAK HOUR
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TABLE 20b
Peak Hour Trip Totals

Northfield Drive and Brownsboro Road (US 42)
Right in-Right out Scenario



and Proposed Entrance

EB Through 355 0 355
EB Right 0 171 171
WB Left 0 29 29
WB Right 782 0 782
NB Through 0 238 238
NB Right 0 51 51
SB Left 273 0 273
SB Through 0 235 235

EB Through 647 0 647
EB Right 0 119 119
WB Left 0 20 20
WB Right 599 0 599
NB Through 0 353 353
NB Right 0 71 71
SB Left 316 0 316
SB Through 0 163 163

TABLE 21a
Peak Hour Trip Totals
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and Proposed Entrance

EB Through 355 0 355
EB Right 0 171 171
WB Left 0 54 54
WB Right 23 0 23
NB Through 0 14 14
NB Right 0 221 221
SB Left 273 0 273
SB Through 0 181 181

EB Through 647 0 647
EB Right 0 119 119
WB Left 0 31 31
WB Right 38 0 38
NB Through 0 19 19
NB Right 0 320 320
SB Left 316 0 316
SB Through 0 139 139

PM PEAK HOUR
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Right in-Right out Scenario

TABLE 21b
Peak Hour Trip Totals

EB I-264 Slip Ramp/Old Brownsboro Road

AM PEAK HOUR



and Warrington Way

EB Through 537 51 588
EB Right 17 0 17
WB Left 11 44 55
WB Through 761 29 790
NB Left 25 0 25
NB Right 6 34 40

EB Through 853 71 924
EB Right 15 0 15
WB Left 4 31 35
WB Through 653 20 673
NB Left 16 0 16
NB Right 19 33 52

PM PEAK HOUR
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TABLE 22a
Peak Hour Trip Totals

Old Brownsboro Road
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EB Through 537 221 758
EB Right 17 0 17
WB Left 11 73 84
WB Through 18 54 72
NB Left 5 0 5
NB Right 26 88 114

EB Through 853 320 1173
EB Right 15 0 15
WB Left 4 44 48
WB Through 32 31 63
NB Left 6 0 6
NB Right 29 118 147

PM PEAK HOUR
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TABLE 22b
Peak Hour Trip Totals

Old Brownsboro Road

Right in-Right out Scenario
and Warrington Way



EB Left 50 34 84
EB Through 295 17 312
EB Right 211 34 245
WB Left 121 0 121
WB Through 389 24 413
WB Right 17 0 17
NB Left 326 10 336
NB Through 127 0 127
NB Right 64 0 64
SB Left 85 0 85
SB Through 103 0 103
SB Right 62 39 101

EB Left 96 32 128
EB Through 421 24 445
EB Right 354 47 401
WB Left 106 0 106
WB Through 234 17 251
WB Right 46 0 46
NB Left 298 17 315
NB Through 237 0 237
NB Right 136 0 136
SB Left 69 0 69
SB Through 244 0 244
SB Right 121 17 138

TABLE 23a

Lime Kiln Lane/Herr Lane and 
Peak Hour Trip Distribution
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Old Brownsboro Road
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EB Left 120 187 307
EB Through 295 17 312
EB Right 261 34 295
WB Left 171 0 171
WB Through 114 24 138
WB Right 117 0 117
NB Left 76 10 86
NB Through 252 0 252
NB Right 64 0 64
SB Left 85 0 85
SB Through 103 0 103
SB Right 62 44 106

EB Left 131 273 404
EB Through 421 24 445
EB Right 379 47 426
WB Left 131 0 131
WB Through 84 17 101
WB Right 96 0 96
NB Left 98 17 115
NB Through 362 0 362
NB Right 136 0 136
SB Left 69 0 69
SB Through 244 0 244
SB Right 121 17 138
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TABLE 23b
Peak Hour Trip Distribution

Old Brownsboro Road

AM PEAK HOUR
Right in-Right out Scenario

Herr Lane/Lime Kiln Lane and



EB Left 264 7 271
EB Through 437 7 444
EB Right 57 0 57
WB Left 207 24 231
WB Through 1585 24 1609
WB Right 80 0 80
NB Left 86 0 86
NB Through 75 7 82
NB Right 86 27 113
SB Left 54 0 54
SB Through 54 15 69
SB Right 172 15 187

EB Left 322 9 331
EB Through 1567 9 1576
EB Right 103 0 103
WB Left 230 10 240
WB Through 551 10 561
WB Right 69 0 69
NB Left 90 0 90
NB Through 106 14 120
NB Right 242 19 261
SB Left 86 0 86
SB Through 118 7 125
SB Right 107 7 114
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TABLE 24a
Peak Hour Trip Distribution

Lime Kiln Lane and Brownsboro Road (US 42)

AM PEAK HOUR
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EB Left 264 7 271
EB Through 437 24 461
EB Right 57 0 57
WB Left 207 24 231
WB Through 1710 24 1734
WB Right 80 0 80
NB Left 381 170 551
NB Through 75 7 82
NB Right 86 10 96
SB Left 54 0 54
SB Through 54 20 74
SB Right 172 10 182

EB Left 322 14 336
EB Through 1567 19 1586
EB Right 103 0 103
WB Left 230 10 240
WB Through 626 10 636
WB Right 69 0 69
NB Left 300 254 554
NB Through 106 9 115
NB Right 242 9 251
SB Left 86 0 86
SB Through 118 7 125
SB Right 107 7 114
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TABLE 24b
Peak Hour Trip Distribution

AM PEAK HOUR

Lime Kiln Lane and Brownsboro Road (US 42)
Right in-Right out Scenario



EB Through 724 14 738
EB Right 103 0 103
WB Left 17 0 17
WB Through 1840 39 1879
NB Left 118 0 118
NB Right 32 0 32

EB Through 1849 19 1868
EB Right 253 0 253
WB Left 34 0 34
WB Through 770 17 787
NB Left 236 0 236
NB Right 139 0 139
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TABLE 25a
Peak Hour Trip Totals
Holiday Manor Center and

AM PEAK HOUR

Brownsboro Road (US 42)

PM PEAK HOUR

Movement
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EB Through 724 14 738
EB Right 112 15 127
WB Left 24 34 58
WB Through 2260 170 2430
NB Left 226 54 280
NB Right 32 17 49

EB Through 1849 19 1868
EB Right 263 7 270
WB Left 51 17 68
WB Through 1055 254 1309
NB Left 317 80 397
NB Right 139 14 153
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TABLE 25b
Peak Hour Trip Totals
Holiday Manor Center and

AM PEAK HOUR

Brownsboro Road (US 42)
Right in-Right out Scenario

PM PEAK HOUR

Movement
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Movement

Overall Intersection D 36.8 D 38.0
2 Eastbound Through D 39.7 0.47 D 41.5 0.75

1 Eastbound Right D 50.2 0.71 D 35.9 0.49

2 Westbound Left D 53.9 0.92 D 54.5 0.86

2 Westbound Through B 10.7 0.47 B 10.7 0.36

2 Southbound Left D 42.8 0.26 D 50.0 0.74

1 Southbound Right D 53.9 0.70 D 41.7 0.32

Overall Intersection D 42.4 D 44.3
2 Eastbound Through D 45.7 0.60 D 46.7 0.86

1 Eastbound Right E 75.5 0.92 D 37.7 0.56

2 Westbound Left E 58.3 0.96 E 56.2 0.89

2 Westbound Through B 11.6 0.54 A 9.5 0.40

2 Southbound Left D 43.2 0.30 E 75.2 0.96

1 Southbound Right E 61.7 0.80 D 46.1 0.42

Overall Intersection D 44.8 E 60.6
2 Eastbound Through D 49.0 0.71 E 69.9 1.00

1 Eastbound Right E 77.9 0.93 D 43.2 0.62

2 Westbound Left E 60.3 0.98 E 69.0 0.98

2 Westbound Through B 10.4 0.54 A 9.8 0.43

2 Southbound Left D 47.7 0.48 F 110.5 1.09

1 Southbound Right E 76.3 0.89 D 46.1 0.42

Overall Intersection D 41.8 E 57.1
2 Eastbound Through D 47.0 0.68 E 69.9 1.00
1 Eastbound Right E 70.1 0.90 D 43.2 0.62
2 Westbound Left D 52.8 0.94 E 69.7 0.98
2 Westbound Through A 9.9 0.51 B 10.4 0.42
2 Southbound Left D 47.7 0.48 F 87.4 1.02
1 Southbound Right E 76.3 0.89 D 44.2 0.39
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TABLE 26
Brownsboro Road (US 42) (EB/WB) and I-264 WB Exit Ramp (SB)

Intersection Levels of Service, Delay, and Volume/Capacity Ratios

Volume/ 
Capacity

Volume/ 
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Delay 
(sec)

PM Peak

20
18

 D
ev

el
o

p
ed

20
11



Movement

Overall Intersection D 38.9 E 76.6
1 Eastbound Left E 75.1 0.82 E 73.4 0.79

2 Eastbound Through B 12.6 0.30 C 31.4 0.82

3 Westbound Through C 33.4 0.83 C 34.2 0.62

1 Westbound Right D 44.8 0.88 C 31.5 0.40

1 Northbound Left D 38.9 0.42 C 32.1 0.52

2 Northbound Right E 64.8 0.94 F 180.8 1.30

Overall Intersection C 33.8 D 38.2
1 Eastbound Left E 73.4 0.84 E 73.5 0.82

2 Eastbound Through A 9.0 0.32 C 30.6 0.87

3 Westbound Through C 30.4 0.86 C 32.1 0.65

1 Westbound Right D 43.4 0.91 C 28.9 0.42

2 Northbound Left D 43.5 0.32 C 32.8 0.35

2 Northbound Right E 56.1 0.79 E 62.2 0.96

Overall Intersection D 37.9 D 41.6
1 Eastbound Left E 73.4 0.84 E 73.5 0.82

2 Eastbound Through A 9.8 0.40 D 38.0 0.94

3 Westbound Through C 34.7 0.92 D 35.9 0.78

1 Westbound Right E 60.6 1.00 C 31.6 0.54

2 Northbound Left D 43.5 0.32 C 32.8 0.35

2 Northbound Right E 56.1 0.79 E 62.2 0.96

Overall Intersection C 33.3 D 41.2
1 Eastbound Left E 73.4 0.84 E 73.5 0.82
2 Eastbound Through A 9.8 0.40 D 38.0 0.94
3 Westbound Through C 30.0 0.85 C 34.2 0.73
1 Westbound Right D 45.8 0.93 C 30.8 0.50
2 Northbound Left D 43.5 0.32 C 32.8 0.35
2 Northbound Right E 56.1 0.79 E 62.2 0.96

TABLE 27
Brownsboro Road (US 42) (EB/WB) and I-264 EB Exit Ramp (NB)

Intersection Levels of Service, Delay, and Volume/Capacity Ratios

Volume/ 
Capacity

Volume/ 
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AM Peak
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(sec)
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Movement

Overall Intersection F 90.1 E 64.8
2 Eastbound Through C 21.9 0.45 F 68.9 1.05
1 Eastbound Right D 36.0 0.81 F 100.0 1.12
1 Westbound Left C 27.7 0.02 F 81.7 0.31
1 Westbound Through E 57.8 0.98 C 22.5 0.50
1 Westbound Through/Right E 58.0 0.98 C 22.5 0.50
2 Northbound Left F 287.5 1.51 E 66.1 0.92
1 Northbound Left/Through/Right C 34.4 0.03 C 33.7 0.08
1 Southbound Left/Through E 61.5 0.17 E 68.1 0.29
1 Southbound Right F 83.8 0.78 F 81.4 0.61

Overall Intersection F 118.3 E 75.7
2 Eastbound Through C 22.3 0.51 F 104.9 1.15
1 Eastbound Right C 22.0 0.44 C 20.5 0.48
1 Westbound Left C 29.4 0.03 F 84.4 0.35
1 Westbound Through F 96.6 1.11 C 21.5 0.54
1 Westbound Through/Right F 97.1 1.11 C 21.5 0.54
1 Northbound Left F 327.6 1.60 F 111.7 1.08
1 Northbound Left/Through/Right C 34.2 0.03 D 36.4 0.10
1 Southbound Left/Through E 64.0 0.24 E 68.7 0.32
1 Southbound Right F 119.9 0.84 E 79.1 0.57

Overall Intersection F 169.5 F 132.8
2 Eastbound Through C 22.3 0.51 F 106.6 1.16
1 Eastbound Right C 28.7 0.68 C 25.4 0.66
1 Westbound Left C 33.1 0.19 F 122.1 0.69
1 Westbound Through F 96.6 1.11 C 21.6 0.54
1 Westbound Through/Right F 97.1 1.11 C 21.6 0.54
1 Northbound Left F 534.0 2.07 F 418.9 1.81
1 Northbound Left/Through/Right C 34.6 0.07 D 37.1 0.16
1 Southbound Left/Through E 67.1 0.43 E 71.0 0.43
1 Southbound Right F 119.9 0.84 E 76.7 0.54

Overall Intersection E 73.4 E 69.3
2 Eastbound Through C 22.3 0.51 F 106.6 1.16
1 Eastbound Right C 28.7 0.68 C 25.4 0.66
1 Westbound Left C 33.1 0.19 F 122.1 0.69
1 Westbound Through F 96.6 1.11 C 21.6 0.54
1 Westbound Through/Right F 97.1 1.11 C 21.6 0.54
2 Northbound Left F 94.7 1.06 E 62.7 0.93
1 Northbound Through/Right C 34.6 0.07 D 37.1 0.16
1 Southbound Left/Through E 67.1 0.43 E 71.0 0.43
1 Southbound Right F 119.9 0.84 E 76.7 0.54

Overall Intersection B 16.2 A 6.7
2 Eastbound Through A 2.5 0.31 A 6.4 0.75
1 Eastbound Right A 3.5 0.42 A 3.6 0.43
1 Westbound Through C 20.5 0.94 A 5.0 0.60
1 Westbound Through/Right C 20.8 0.94 A 5.1 0.60
1 Northbound Right E 61.8 0.22 E 65.9 0.48
1 Southbound Left E 64.6 0.30 E 65.7 0.24
1 Southbound Right E 77.0 0.64 E 60.7 0.16

TABLE 28
Brownsboro Road (US 42) (EB/WB) and Northfield Drive (NB/SB)

Intersection Levels of Service, Delay, and Volume/Capacity Ratios
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Movement

Overall Intersection B 14.1 B 18.8
Eastbound Through B 14.4 0.52 B 19.2 0.81
Westbound Right (free-flow) --- --- --- --- --- ---
Southbound Left B 13.7 0.44 B 18.0 0.60

Overall Intersection C 25.7 D 44.7
Eastbound Through C 20.3 0.54 D 54.9 0.95
Eastbound Right B 17.5 0.29 C 22.7 0.19
Westbound Left C 25.3 0.10 E 57.6 0.25
Westbound Right C 25.6 0.90 B 18.0 0.74
Northbound Through D 37.9 0.80 E 76.9 0.95
Northbound Right C 28.0 0.10 D 37.3 0.19
Southbound Left D 36.7 0.84 E 65.6 0.92
Southbound Through B 13.4 0.29 B 16.3 0.19

Overall Intersection C 24.3 D 50.8
Eastbound Through B 19.0 0.54 D 52.8 0.95
Eastbound Right B 16.4 0.29 C 22.2 0.19
Westbound Left C 24.5 0.19 E 58.5 0.38
Westbound Right A 6.5 0.03 A 8.7 0.04
Northbound Through C 26.1 0.05 C 34.0 0.05
Northbound Right D 37.5 0.80 E 64.6 0.91
Southbound Left D 35.2 0.82 E 64.3 0.91
Southbound Through B 12.7 0.23 B 15.8 0.16

TABLE 29
Old Brownsboro Road (WB/SB) and I-264 EB Slip Ramp (EB)

Intersection Levels of Service, Delay, and Volume/Capacity Ratios
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Movement

1 Eastbound Through/Right - - - - - -

1 Westbound Left A 8.4 0.01 A 9.4 0.00

1 Westbound Through - - - - - -

1 Northbound Left B 14.7 0.06 C 15.7 0.04

1 Northbound Right B 11.4 0.01 B 14.8 0.05

1 Eastbound Through/Right - - - - - -

1 Westbound Left A 8.5 0.01 A 9.6 0.01

1 Westbound Through - - - - - -

1 Northbound Left C 15.4 0.07 C 16.4 0.05

1 Northbound Right B 11.7 0.01 C 15.6 0.05

1 Eastbound Through/Right - - - - - -

1 Westbound Left A 8.9 0.06 B 10.1 0.05

1 Westbound Through - - - - - -

1 Northbound Left C 17.3 0.08 C 17.9 0.05

1 Northbound Right B 12.7 0.08 C 18.1 0.16

1 Eastbound Through/Right - - - - - -

1 Westbound Left A 9.7 0.10 B 11.6 0.08

1 Westbound Through - - - - - -

1 Northbound Left B 13.8 0.01 C 18.4 0.02

1 Northbound Right C 17.3 0.28 E 43.3 0.63

Volume/ 
Capacity

Delay 
(sec)

TABLE 30
Old Brownsboro Road (EB/WB) and Warrington Way (NB)
Intersection Levels of Service, Delay, and Volume/Capacity Ratios
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Movement

Overall Intersection D 36.4 D 46.0
1 Eastbound Left C 30.6 0.23 C 32.7 0.32
1 Eastbound Through D 37.4 0.60 D 49.6 0.85
1 Eastbound Right D 36.0 0.51 D 50.1 0.84
1 Westbound Left C 26.8 0.38 D 36.0 0.50
1 Westbound Through/Right D 38.2 0.73 D 41.1 0.57
1 Northbound Left C 29.4 0.52 D 37.9 0.55
1 Northbound Through/Right C 26.4 0.31 D 40.9 0.69
1 Southbound Left D 54.9 0.59 D 47.8 0.25
1 Southbound Through E 57.3 0.68 E 63.3 0.84
1 Southbound Right D 53.1 0.49 D 51.2 0.49

Overall Intersection D 37.9 D 49.3
1 Eastbound Left C 31.6 0.27 C 33.1 0.33
1 Eastbound Through D 38.9 0.65 D 52.2 0.86
1 Eastbound Right D 37.3 0.55 D 52.8 0.85
1 Westbound Left C 27.6 0.43 D 37.2 0.54
1 Westbound Through/Right D 41.1 0.79 D 41.8 0.57
1 Northbound Left C 30.9 0.56 D 43.1 0.61
1 Northbound Through/Right C 27.2 0.33 D 46.9 0.78
1 Southbound Left E 55.0 0.60 D 49.5 0.25
1 Southbound Through E 57.6 0.70 E 68.8 0.86
1 Southbound Right D 53.1 0.49 D 53.1 0.50

Overall Intersection D 38.1 D 49.4
1 Eastbound Left C 30.0 0.42 C 29.7 0.40
1 Eastbound Through D 36.2 0.65 D 47.5 0.82
1 Eastbound Right D 35.6 0.61 D 53.3 0.87
1 Westbound Left C 26.3 0.41 C 33.9 0.49
1 Westbound Through/Right D 43.1 0.85 D 39.2 0.58
1 Northbound Left C 34.8 0.65 D 51.0 0.74
1 Northbound Through/Right C 29.2 0.37 D 54.9 0.89
1 Southbound Left D 49.6 0.53 D 47.7 0.25
1 Southbound Through D 51.0 0.61 E 64.5 0.85
1 Southbound Right D 54.9 0.70 D 52.5 0.56

Overall Intersection D 39.4 E 64.7
1 Eastbound Left C 31.6 0.76 D 53.3 0.93
1 Eastbound Through D 36.7 0.60 D 49.7 0.83
1 Eastbound Right D 38.9 0.67 D 54.0 0.87
1 Westbound Left C 29.9 0.48 D 44.6 0.58
1 Westbound Through/Right D 41.5 0.64 D 51.4 0.58
1 Northbound Left C 32.0 0.18 D 39.5 0.25
1 Northbound Through/Right D 39.3 0.67 F 103.2 1.09
1 Southbound Left D 54.0 0.52 D 52.9 0.27
1 Southbound Through E 55.5 0.61 F 90.3 0.92
1 Southbound Right E 60.8 0.73 E 57.7 0.55

TABLE 31
Old Brownsboro Road (EB/WB) and Herr Lane/Lime Kiln Lane (NB/SB)

Intersection Levels of Service, Delay, and Volume/Capacity Ratios
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Movement

Overall Intersection D 38.4 D 50.4
1 Eastbound Left E 74.7 0.89 F 110.1 1.01
1 Eastbound Through B 12.4 0.21 C 24.2 0.73
1 Eastbound Through/Right B 12.5 0.21 C 24.5 0.73
1 Westbound Left F 83.5 0.88 F 185.8 1.19
1 Westbound Through C 26.1 0.74 B 19.2 0.31
1 Westbound Through/Right C 26.4 0.75 B 19.3 0.31
1 Northbound Left E 60.5 0.46 E 59.9 0.47
1 Northbound Through D 54.5 0.32 D 50.4 0.34
1 Northbound Right E 56.2 0.43 F 90.9 0.92
1 Southbound Left E 59.5 0.31 E 58.4 0.43
1 Southbound Through D 53.4 0.23 D 51.0 0.38
1 Southbound Right E 76.8 0.86 D 51.6 0.41

Overall Intersection D 46.4 E 63.6
1 Eastbound Left E 78.9 0.91 F 161.7 1.17
1 Eastbound Through B 14.3 0.25 C 29.7 0.83
1 Eastbound Through/Right B 14.3 0.25 C 30.9 0.85
1 Westbound Left F 90.4 0.91 F 261.6 1.38
1 Westbound Through D 39.1 0.89 B 20.0 0.35
1 Westbound Through/Right D 40.6 0.90 C 20.0 0.35
1 Northbound Left E 60.1 0.47 E 61.5 0.52
1 Northbound Through D 53.6 0.32 D 50.6 0.37
1 Northbound Right E 55.4 0.43 F 105.9 0.98
1 Southbound Left E 59.0 0.32 E 59.5 0.47
1 Southbound Through D 52.6 0.23 D 51.2 0.41
1 Southbound Right E 78.5 0.87 D 51.8 0.43

Overall Intersection D 53.5 E 60.4
1 Eastbound Left F 108.9 1.00 F 142.7 1.12
1 Eastbound Through B 13.1 0.25 D 44.9 0.93
1 Eastbound Through/Right B 13.1 0.25 D 47.8 0.94
1 Westbound Left F 86.3 0.91 F 87.6 0.92
1 Westbound Through C 29.7 0.83 C 21.1 0.37
1 Westbound Through/Right C 30.6 0.85 C 21.1 0.37
1 Northbound Left E 77.1 0.68 E 62.6 0.53
1 Northbound Through E 59.7 0.47 D 51.3 0.41
1 Northbound Right E 79.0 0.76 F 127.6 1.06
1 Southbound Left E 66.5 0.46 E 61.0 0.50
1 Southbound Through E 58.6 0.39 D 51.5 0.43
1 Southbound Right F 217.7 1.26 D 52.3 0.46

Overall Intersection F 119.2 F 122.9
1 Eastbound Left F 151.7 1.09 F 166.7 1.17
1 Eastbound Through C 29.2 0.33 F 145.3 1.20
1 Eastbound Through/Right C 29.3 0.34 F 154.0 1.22
1 Westbound Left F 87.3 0.90 F 114.4 0.98
1 Westbound Through F 119.1 1.14 D 38.7 0.54
1 Westbound Through/Right F 126.4 1.15 D 38.8 0.54
1 Northbound Left F 177.3 1.20 F 88.1 0.96
1 Northbound Through/Right E 75.3 0.79 F 213.9 1.32
1 Southbound Left E 73.5 0.39 E 70.6 0.59
1 Southbound Through E 75.8 0.51 F 87.2 0.82
1 Southbound Right F 248.4 1.29 F 88.0 0.80

TABLE 32
Brownsboro Road (US 42) (EB/WB) and Lime Kiln Lane (NB/SB)

Intersection Levels of Service, Delay, and Volume/Capacity Ratios
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Movement

Overall Intersection B 12.0 C 24.1
1 Eastbound Through A 8.7 0.31 C 22.1 0.81

1 Eastbound Through/Right A 8.7 0.31 C 24.6 0.84

1 Westbound Left F 80.2 0.54 F 82.8 0.70

2 Westbound Through A 9.5 0.65 A 6.5 0.28

1 Northbound Left D 51.9 0.42 E 60.3 0.73

1 Northbound Right D 48.7 0.13 D 50.7 0.49

Overall Intersection B 13.4 C 33.1
1 Eastbound Through A 9.2 0.36 C 33.4 0.93

1 Eastbound Through/Right A 9.3 0.36 D 41.1 0.97

1 Westbound Left E 79.9 0.56 F 85.2 0.75

2 Westbound Through B 11.6 0.75 A 6.8 0.32

1 Northbound Left D 52.3 0.45 E 64.7 0.79

1 Northbound Right D 48.8 0.14 D 51.4 0.52

Overall Intersection B 13.7 C 34.1
1 Eastbound Through A 9.3 0.36 C 34.6 0.94

1 Eastbound Through/Right A 9.3 0.36 D 42.9 0.98

1 Westbound Left E 79.9 0.56 F 85.2 0.75

2 Westbound Through B 12.0 0.77 A 6.9 0.33

1 Northbound Left D 52.3 0.45 E 64.7 0.79

1 Northbound Right D 48.8 0.14 D 51.4 0.52

Overall Intersection C 34.9 D 54.8
1 Eastbound Through B 10.9 0.39 D 51.1 1.00
1 Eastbound Through/Right B 11.0 0.39 F 64.0 1.04
1 Westbound Left E 78.1 0.78 E 76.2 0.78
2 Westbound Through C 30.7 0.99 A 9.9 0.56
1 Northbound Left F 134.1 1.08 F 186.1 1.24
1 Northbound Right D 49.9 0.21 D 50.7 0.54

PM Peak

Delay 
(sec)
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Capacity

LOS

TABLE 33
Brownsboro Road (US 42) (EB/WB) and Holiday Manor Center (NB)

Intersection Levels of Service, Delay, and Volume/Capacity Ratios
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Appendix C 

 

Field Notes 



















 

 

 

 

 

 

 

Appendix D 

 

Level of Service Criteria 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 

Note:   
a
For approach-based and intersectionwide assessments, LOS is defined solely by control delay.

Note: The LOS criteria apply to each lane on a given approach and to each approach on the minor street.

LOS is not calculated  for major-street approaches or for the intersection as a whole.

A

B

C

D

E

F

>35-50 E F

>50 F F

>15-25 C F

>25-35 D F

A F

>10-15 B F

Exhibit 18-4. LOS CRITERIA: AUTOMOBILE MODE (SIGNALIZED INTERSECTIONS)

Exhibit 19-1. LOS CRITERIA: AUTOMOBILE MODE (TWSC INTERSECTIONS)

Control Delay (s/veh)

LOS by Volume-to-Capacity Ratio

≤1.0 >1.0

F

F

F

F

F

F

A

B

C

D

Unstable flow

Forced or congested flow

LOS

LOS by Volume-to-Capacity Ratio
a

≤1.0 >1.0Control Delay (s/veh)

E

F

≤10

>10-20

>20-35

>35-55

>55-80

>80

0-10

Description

Free flow

Reasonably free flow

Stable flow

Approaching unstable flow

 
 
Sources: Adapted from Highway Capacity Manual, Transportation Research Board, 2010 and A 

Policy on Geometric Design of Highways and Streets, AASHTO, 2001 
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Highway Capacity Software Output 



2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 10, 2012 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.92

Intersection US 42 at WB I-264 ramps Analysis Year 2011 Analysis Period 1> 7:00

File Name 1_exam_US42at264WB.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 463 341 975 1044 191 233

Signal Information

Green

Yellow

Red

45.3 40.9 31.1 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

2.3 2.3 2.3 0.0 0.0 0.0

1 2 3 4

5 6 7 8

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 0 4 4

Case Number 0.0 3.0 2.0 4.0 0.0 9.0 9.0

Phase Duration, s 0.0 83.8 51.2 135.0 0.0 37.0 37.0

Change Period, (Y+Rc), s 5.9 5.9 5.9 5.9 0.0 5.9 5.9

Max Allow Headway (MAH), s 0.0 0.0 4.9 0.0 0.0 5.1 5.1

Queue Clearance Time (gs), s 41.9 33.1 33.1

Green Extension Time (ge), s 0.0 0.0 3.4 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 0.85 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 0 503 338 1060 1135 0 0 208 0 253

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1773 1579 1723 1773 0 0 1723 0 1579

Queue Service time (gs ), s 0.0 15.6 25.6 39.9 20.2 0.0 0.0 6.7 31.1 19.9

Cycle Queue Clearance Time (gc), s 0.0 15.6 25.6 39.9 20.2 0.0 0.0 6.7 31.1 19.9

Capacity (c), veh/h 1075 479 1155 2420 794 0 364

Volume-to-Capacity Ratio (X) 0.000 0.468 0.706 0.917 0.469 0.000 0.000 0.262 0.000 0.696

Available Capacity (ca), veh/h 1075 479 1228 2420 794 0 364

Back of Queue (Q), veh/ln 7.0 11.0 18.4 7.6 2.9 8.4

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.7 *2.8* 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 38.2 41.7 43.1 10.0 42.5 0.0 47.6

Incremental Delay (d2), s/veh 0.0 1.5 8.5 10.9 0.7 0.0 0.0 0.2 0.0 6.3

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 39.7 50.2 53.9 10.7 42.8 0.0 53.9

Level of Service (LOS) D D D B D D

Approach Delay, s/veh / LOS 43.9 D 31.6 C 0.0 48.9 D

Intersection Delay s/veh / LOS 36.8 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 0.7 A 1.9 A 3.0 C 2.9 C

Bicycle LOS Score / LOS 1.2 A 2.3 B F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 10, 2012 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.92

Intersection US 42 at WB I-264 ramps Analysis Year 2011 Existing Analysis Period 1> 7:00

File Name 1_expm_US42at264WB.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 900 288 681 782 591 118

Signal Information

Green

Yellow

Red

33.7 49.5 34.1 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

2.3 2.3 2.3 0.0 0.0 0.0

1 2 3 4

5 6 7 8

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 0 4 4

Case Number 0.0 3.0 2.0 4.0 0.0 9.0 9.0

Phase Duration, s 0.0 95.4 39.6 135.0 0.0 40.0 40.0

Change Period, (Y+Rc), s 5.9 5.9 5.9 5.9 0.0 5.9 5.9

Max Allow Headway (MAH), s 0.0 0.0 4.9 0.0 0.0 5.0 5.0

Queue Clearance Time (gs), s 29.7 36.1 36.1

Green Extension Time (ge), s 0.0 0.0 4.0 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 0.15 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 0 978 280 740 850 0 0 642 0 128

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1773 1579 1723 1773 0 0 1723 0 1579

Queue Service time (gs ), s 0.0 32.6 18.5 27.7 14.5 0.0 0.0 23.1 34.1 8.9

Cycle Queue Clearance Time (gc), s 0.0 32.6 18.5 27.7 14.5 0.0 0.0 23.1 34.1 8.9

Capacity (c), veh/h 1299 578 861 2341 870 0 399

Volume-to-Capacity Ratio (X) 0.000 0.753 0.485 0.860 0.363 0.000 0.000 0.738 0.000 0.322

Available Capacity (ca), veh/h 1299 578 1125 2341 870 0 399

Back of Queue (Q), veh/ln 14.7 7.5 12.5 5.5 10.3 3.6

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.5 *1.9* 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 37.4 33.0 48.4 10.3 46.3 0.0 41.0

Incremental Delay (d2), s/veh 0.0 4.1 2.9 6.1 0.4 0.0 0.0 3.6 0.0 0.7

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 41.5 35.9 54.5 10.7 50.0 0.0 41.7

Level of Service (LOS) D D D B D D

Approach Delay, s/veh / LOS 40.2 D 31.1 C 0.0 48.6 D

Intersection Delay s/veh / LOS 38.0 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 0.7 A 1.9 A 3.0 C 2.9 C

Bicycle LOS Score / LOS 1.5 A 1.8 A F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 10, 2012 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.92

Intersection US 42 at I-264 EB ramps Analysis Year 2011 Existing Analysis Period 1> 7:00

File Name 2_exam_US42at264EB.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 116 611 1884 620 205 718

Signal Information

Green

Yellow

Red

11.6 65.6 40.1 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

2.3 2.3 2.3 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 7

Case Number 2.0 4.0 0.0 3.0 9.0 9.0 0.0

Phase Duration, s 17.5 135.0 0.0 117.5 46.0 46.0 0.0

Change Period, (Y+Rc), s 5.9 5.9 5.9 5.9 5.9 5.9 5.9

Max Allow Headway (MAH), s 4.9 0.0 0.0 0.0 5.1 5.1 0.0

Queue Clearance Time (gs), s 11.4 42.1 42.1

Green Extension Time (ge), s 0.3 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 0.99 1.00 1.00

Max Out Probability 0.08 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 126 664 0 0 2048 674 223 0 780 0

Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1773 0 0 1691 1579 1774 0 1397 0

Queue Service time (gs ), s 9.4 12.0 0.0 0.0 47.0 51.7 13.6 40.1 36.8 0.0

Cycle Queue Clearance Time (gc), s 9.4 12.0 0.0 0.0 47.0 51.7 13.6 40.1 36.8 0.0

Capacity (c), veh/h 153 2183 2464 767 527 0 830

Volume-to-Capacity Ratio (X) 0.824 0.304 0.000 0.000 0.831 0.879 0.423 0.000 0.940 0.000

Available Capacity (ca), veh/h 264 2183 2464 767 527 0 830

Back of Queue (Q), veh/ln 4.8 4.7 19.3 21.9 6.0 14.7

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) *1.6* 0.0 0.0 0.0 0.0 *1.7* 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 60.7 12.3 29.9 31.2 38.1 0.0 46.3

Incremental Delay (d2), s/veh 14.4 0.4 0.0 0.0 3.4 13.6 0.8 0.0 18.5 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 75.1 12.6 33.4 44.8 38.9 0.0 64.8

Level of Service (LOS) E B C D D E

Approach Delay, s/veh / LOS 22.6 C 36.2 D 59.1 E 0.0

Intersection Delay s/veh / LOS 38.9 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.9 A 0.7 A 3.0 C 3.2 C

Bicycle LOS Score / LOS 1.1 A 2.0 A F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 10, 2012 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.92

Intersection US 42 at I-264 EB ramps Analysis Year 2011 Existing Analysis Period 1> 7:00

File Name 2_expm_US42at264EB.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 106 1389 1133 230 333 1310

Signal Information

Green

Yellow

Red

11.1 53.1 53.1 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

2.3 2.3 2.3 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 7

Case Number 2.0 4.0 0.0 3.0 9.0 9.0 0.0

Phase Duration, s 17.0 135.0 0.0 118.0 59.0 59.0 0.0

Change Period, (Y+Rc), s 5.9 5.9 5.9 5.9 5.9 5.9 5.9

Max Allow Headway (MAH), s 4.9 0.0 0.0 0.0 5.1 5.1 0.0

Queue Clearance Time (gs), s 10.6 55.1 55.1

Green Extension Time (ge), s 0.5 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 0.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 115 1510 0 0 1232 250 362 0 1424 0

Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1773 0 0 1691 1579 1774 0 1397 0

Queue Service time (gs ), s 8.6 48.1 0.0 0.0 26.2 15.4 21.0 53.1 53.1 0.0

Cycle Queue Clearance Time (gc), s 8.6 48.1 0.0 0.0 26.2 15.4 21.0 53.1 53.1 0.0

Capacity (c), veh/h 146 1842 1996 621 698 0 1099

Volume-to-Capacity Ratio (X) 0.790 0.820 0.000 0.000 0.617 0.403 0.519 0.000 1.296 0.000

Available Capacity (ca), veh/h 448 1842 1996 621 698 0 1099

Back of Queue (Q), veh/ln 4.4 20.7 10.9 6.2 9.1 39.1

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) *1.5* 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 60.8 27.2 32.8 29.5 31.2 0.0 41.0

Incremental Delay (d2), s/veh 12.6 4.2 0.0 0.0 1.4 1.9 0.9 0.0 139.9 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 73.4 31.4 34.2 31.5 32.1 0.0 180.8

Level of Service (LOS) E C C C C F

Approach Delay, s/veh / LOS 34.4 C 33.8 C 150.7 F 0.0

Intersection Delay s/veh / LOS 76.6 E

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.9 A 0.7 A 3.0 C 3.2 C

Bicycle LOS Score / LOS 1.8 A 1.3 A F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 8, 2012 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.92

Intersection US 42 at Northfield Drive Analysis Year 2011 Analysis Period 1> 7:00

File Name 3_ExAM_us42north.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 749 597 6 1712 5 712 7 6 9 8 82

Signal Information

Green

Yellow

Red

68.8 39.0 8.0 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

2.4 3.0 3.0 0.0 0.0 0.0

1 2 3

5 6 7 8

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 2 2 4 4 8 8

Case Number 0.0 3.0 6.0 6.0 10.0 10.0 11.0 11.0

Phase Duration, s 0.0 120.4 120.4 120.4 45.6 45.6 14.6 14.6

Change Period, (Y+Rc), s 6.0 6.0 6.0 6.0 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 0.0 0.0 0.0 0.0 4.9 4.9 5.2 5.2

Queue Clearance Time (gs), s 41.0 41.0 8.1 8.1

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1

Phase Call Probability 1.00 1.00 0.97 0.97

Max Out Probability 1.00 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 0 814 649 7 933 933 774 0 14 18 0 73

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1773 1579 668 1863 1861 1774 0 1720 1815 0 1579

Queue Service time (gs ), s 0.0 19.7 46.2 0.8 66.4 66.5 39.0 39.0 0.8 1.3 0.0 6.1

Cycle Queue Clearance Time (gc), s 0.0 19.7 46.2 20.6 66.4 66.5 39.0 39.0 0.8 1.3 0.0 6.1

Capacity (c), veh/h 1808 805 296 950 949 513 0 497 107 93

Volume-to-Capacity Ratio (X) 0.000 0.450 0.806 0.022 0.983 0.983 1.510 0.000 0.028 0.173 0.000 0.782

Available Capacity (ca), veh/h 1808 805 296 950 949 513 0 153 133

Back of Queue (Q), veh/ln 8.3 18.7 0.1 35.2 35.3 51.1 0.3 0.6 3.0

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 21.0 27.5 27.6 32.5 32.5 48.0 34.4 60.4 62.7

Incremental Delay (d2), s/veh 0.0 0.8 8.5 0.1 25.3 25.5 239.5 0.0 0.0 1.1 0.0 21.2

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 21.9 36.0 27.7 57.8 58.0 287.5 34.4 61.5 83.8

Level of Service (LOS) C D C E E F C E F

Approach Delay, s/veh / LOS 28.1 C 57.8 E 283.0 F 79.3 E

Intersection Delay s/veh / LOS 90.1 F

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.9 C 2.9 C

Bicycle LOS Score / LOS 1.7 A 2.0 B 1.8 A 0.6 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 8, 2012 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.92

Intersection US 42 at Northfield Drive Analysis Year 2011 Analysis Period 1> 7:00

File Name 3_ExPM_us42north.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 1801 898 15 874 13 454 15 24 6 9 42

Signal Information

Green

Yellow

Red

70.7 41.0 4.1 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

2.4 3.0 3.0 0.0 0.0 0.0

1 2 3

5 6 7 8

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 2 2 4 4 8 8

Case Number 0.0 3.0 6.0 6.0 10.0 10.0 11.0 11.0

Phase Duration, s 0.0 124.3 124.3 124.3 47.6 47.6 10.7 10.7

Change Period, (Y+Rc), s 6.0 6.0 6.0 6.0 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 0.0 0.0 0.0 0.0 4.9 4.9 5.2 5.2

Queue Clearance Time (gs), s 43.0 43.0 4.5 4.5

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1

Phase Call Probability 1.00 1.00 0.82 0.82

Max Out Probability 1.00 1.00 0.49 0.49

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 0 1958 922 16 483 481 493 0 42 16 0 29

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1773 1579 224 1863 1853 1774 0 1677 1826 0 1579

Queue Service time (gs ), s 0.0 70.7 70.7 0.0 22.5 22.5 36.2 41.0 2.4 1.2 0.0 2.5

Cycle Queue Clearance Time (gc), s 0.0 70.7 70.7 70.7 22.5 22.5 36.2 41.0 2.4 1.2 0.0 2.5

Capacity (c), veh/h 1857 827 53 976 970 539 0 509 55 48

Volume-to-Capacity Ratio (X) 0.000 1.054 1.115 0.306 0.495 0.495 0.916 0.000 0.083 0.294 0.000 0.612

Available Capacity (ca), veh/h 1857 827 53 976 970 539 0 141 122

Back of Queue (Q), veh/ln 38.2 41.2 0.8 10.1 10.1 18.8 1.0 0.6 1.2

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 32.1 32.1 67.5 20.7 20.7 45.3 33.6 64.0 64.7

Incremental Delay (d2), s/veh 0.0 36.8 67.8 14.2 1.8 1.8 20.8 0.0 0.1 4.1 0.0 16.7

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 68.9 100.0 81.7 22.5 22.5 66.1 33.7 68.1 81.4

Level of Service (LOS) F F F C C E C E F

Approach Delay, s/veh / LOS 78.9 E 23.5 C 63.5 E 76.6 E

Intersection Delay s/veh / LOS 64.8 E

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.9 C 3.0 C

Bicycle LOS Score / LOS 2.9 C 1.3 A 1.4 A 0.6 A
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                 HCS+: Unsignalized Intersections Release 5.3                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              MGV                                                      
Agency/Co.:           BTM Engineering, Inc.                                    
Date Performed:       3/16/2012                                                
Analysis Time Period: AM Peak Hour                                             
Intersection:         Old Brownsboro & Warrington                              
Jurisdiction:         Jefferson Co.                                            
Units: U. S. Customary                                                         
Analysis Year:        2011                                                     
Project ID:  VA Hospital TIS                                                   
East/West Street:     Old Brownsboro Rd                                        
North/South Street:   Warrington Way                                           
Intersection Orientation: EW                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Eastbound              Westbound                
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                             501    16       10     710                  
Peak-Hour Factor, PHF              1.00   1.00     1.00   1.00                 
Hourly Flow Rate, HFR              501    16       10     710                  
Percent Heavy Vehicles             --     --       0      --     --            
Median Type/Storage         TWLTL                 / 2                          
RT Channelized?                                                                
Lanes                              1    0             1   1                    
Configuration                          TR              L  T                    
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Northbound             Southbound               
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      23            6                                    
Peak Hour Factor, PHF       1.00          1.00                                 
Hourly Flow Rate, HFR       23            6                                    
Percent Heavy Vehicles      0             0                                    
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /                     /       
Lanes                          1        1                                      
Configuration                   L      R                                       
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            EB     WB        Northbound            Southbound          
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config                L   |  L             R    |                         
______________________________________________________________________________ 
v (vph)                    10     23            6                              
C(m) (vph)                 1059   394           568                            
v/c                        0.01   0.06          0.01                           
95% queue length           0.03   0.19          0.03                           
Control Delay              8.4    14.7          11.4                           
LOS                         A      B             B                             
Approach Delay                           14.0                                  
Approach LOS                              B                                    
______________________________________________________________________________ 
                                                                               



                 HCS+: Unsignalized Intersections Release 5.3                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              MGV                                                      
Agency/Co.:           BTM Engineering, Inc.                                    
Date Performed:       3/16/2012                                                
Analysis Time Period: PM Peak Hour                                             
Intersection:         Old Brownsboro & Warrington                              
Jurisdiction:         Jefferson Co.                                            
Units: U. S. Customary                                                         
Analysis Year:        2011                                                     
Project ID:  VA Hospital TIS                                                   
East/West Street:     Old Brownsboro Rd                                        
North/South Street:   Warrington Way                                           
Intersection Orientation: EW                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Eastbound              Westbound                
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                             796    14       4      609                  
Peak-Hour Factor, PHF              1.00   1.00     1.00   1.00                 
Hourly Flow Rate, HFR              796    14       4      609                  
Percent Heavy Vehicles             --     --       0      --     --            
Median Type/Storage         TWLTL                 / 2                          
RT Channelized?                                                                
Lanes                              1    0             1   1                    
Configuration                          TR              L  T                    
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Northbound             Southbound               
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      15            18                                   
Peak Hour Factor, PHF       1.00          1.00                                 
Hourly Flow Rate, HFR       15            18                                   
Percent Heavy Vehicles      0             0                                    
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /                     /       
Lanes                          1        1                                      
Configuration                   L      R                                       
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            EB     WB        Northbound            Southbound          
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config                L   |  L             R    |                         
______________________________________________________________________________ 
v (vph)                    4      15            18                             
C(m) (vph)                 825    353           387                            
v/c                        0.00   0.04          0.05                           
95% queue length           0.01   0.13          0.15                           
Control Delay              9.4    15.7          14.8                           
LOS                         A      C             B                             
Approach Delay                           15.2                                  
Approach LOS                              C                                    
______________________________________________________________________________ 
                                                                               



2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 8, 2012 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.92

Intersection Old Brownsboro at Herr Ln Analysis Year 2011 Analysis Period 1> 7:00

File Name 5_ExAM_OldBrownsboro_Herr.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 47 275 197 113 363 16 304 118 60 79 96 58

Signal Information

Green

Yellow

Red

3.5 4.0 30.0 9.2 40.0 0.0

3.5 0.0 3.6 3.6 3.6 0.0

3.0 0.0 2.5 2.7 2.7 0.0

1 2 3 4

5 6 7

Cycle, s 111.9 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 8 8 4 4

Case Number 1.1 3.0 1.1 4.0 10.0 10.0 9.0 9.0

Phase Duration, s 10.0 36.1 14.0 40.1 46.3 46.3 15.5 15.5

Change Period, (Y+Rc), s 6.5 6.1 6.5 6.1 6.3 6.3 6.3 6.3

Max Allow Headway (MAH), s 4.9 5.0 4.9 4.9 4.9 4.9 5.0 5.0

Queue Clearance Time (gs), s 4.3 17.7 7.2 24.3 42.0 42.0 8.1 8.1

Green Extension Time (ge), s 0.1 2.9 0.5 2.1 0.0 0.0 1.1 1.1

Phase Call Probability 0.80 1.00 0.98 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.00 0.00 0.01 1.00 1.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 51 299 214 123 0 412 330 0 193 86 104 63

Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1863 1579 1774 0 1849 1774 0 1756 1774 1863 1579

Queue Service time (gs ), s 2.3 15.7 12.9 5.2 0.0 22.3 16.5 40.0 8.9 5.2 6.1 4.3

Cycle Queue Clearance Time (gc), s 2.3 15.7 12.9 5.2 0.0 22.3 16.5 40.0 8.9 5.2 6.1 4.3

Capacity (c), veh/h 221 499 423 322 561 634 0 628 146 153 130

Volume-to-Capacity Ratio (X) 0.231 0.599 0.506 0.382 0.000 0.734 0.521 0.000 0.308 0.589 0.682 0.486

Available Capacity (ca), veh/h 482 749 635 598 743 634 0 396 416 353

Back of Queue (Q), veh/ln 1.0 7.2 5.0 2.3 10.3 7.0 3.7 2.5 3.1 1.8

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.3 0.2 0.0 0.0 0.5 0.3 0.0 0.0 0.2

Uniform Delay (d1), s/veh 29.8 35.7 34.7 25.7 34.9 28.4 26.0 49.5 49.9 49.1

Incremental Delay (d2), s/veh 0.7 1.6 1.3 1.1 0.0 3.3 1.0 0.0 0.4 5.3 7.4 4.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 30.6 37.4 36.0 26.8 38.2 29.4 26.4 54.9 57.3 53.1

Level of Service (LOS) C D D C D C C D E D

Approach Delay, s/veh / LOS 36.2 D 35.6 D 28.3 C 55.4 E

Intersection Delay s/veh / LOS 36.4 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.3 B 2.4 B 2.3 B 2.4 B

Bicycle LOS Score / LOS 1.4 A 1.4 A 1.4 A 0.9 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 8, 2012 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.92

Intersection Old Brownsboro at Herr Ln Analysis Year 2011 Analysis Period 1> 7:00

File Name 5_ExPM_OldBrownsboro_Herr.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 90 393 330 99 218 43 278 221 127 64 228 113

Signal Information

Green

Yellow

Red

7.0 0.7 34.7 20.3 40.0 0.0

3.5 0.0 3.6 3.6 3.6 0.0

3.0 0.0 2.5 2.7 2.7 0.0

1 2 3 4

5 6 7

Cycle, s 128.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 8 8 4 4

Case Number 1.1 3.0 1.1 4.0 10.0 10.0 9.0 9.0

Phase Duration, s 13.5 40.8 14.2 41.6 46.3 46.3 26.6 26.6

Change Period, (Y+Rc), s 6.5 6.1 6.5 6.1 6.3 6.3 6.3 6.3

Max Allow Headway (MAH), s 4.9 5.0 4.9 4.9 5.0 5.0 5.0 5.0

Queue Clearance Time (gs), s 7.0 29.8 7.5 19.2 42.0 42.0 18.5 18.5

Green Extension Time (ge), s 0.2 5.0 0.4 1.6 0.0 0.0 1.8 1.8

Phase Call Probability 0.97 1.00 0.98 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.10 0.01 0.00 0.00 1.00 1.00 0.12 0.12

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 98 427 359 108 0 284 302 0 378 70 248 123

Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1863 1579 1774 0 1809 1774 0 1748 1774 1863 1579

Queue Service time (gs ), s 5.0 27.8 27.4 5.5 0.0 17.2 18.1 40.0 24.3 4.4 16.5 9.1

Cycle Queue Clearance Time (gc), s 5.0 27.8 27.4 5.5 0.0 17.2 18.1 40.0 24.3 4.4 16.5 9.1

Capacity (c), veh/h 310 506 429 216 502 554 0 546 281 296 250

Volume-to-Capacity Ratio (X) 0.316 0.845 0.837 0.498 0.000 0.566 0.545 0.000 0.693 0.247 0.839 0.490

Available Capacity (ca), veh/h 420 873 740 525 848 554 0 416 437 370

Back of Queue (Q), veh/ln 2.2 13.4 11.3 2.5 7.8 8.0 10.6 2.0 8.6 3.7

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.6 0.3 0.0 0.0 0.6 0.8 0.0 0.0 0.4

Uniform Delay (d1), s/veh 31.9 44.1 44.0 33.5 39.7 36.5 38.6 47.2 52.3 49.1

Incremental Delay (d2), s/veh 0.8 5.5 6.1 2.5 0.0 1.4 1.4 0.0 2.2 0.6 11.0 2.1

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 32.7 49.6 50.1 36.0 41.1 37.9 40.9 47.8 63.3 51.2

Level of Service (LOS) C D D D D D D D E D

Approach Delay, s/veh / LOS 47.9 D 39.7 D 39.5 D 57.5 E

Intersection Delay s/veh / LOS 46.0 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.3 B 2.5 B 2.3 B 2.4 B

Bicycle LOS Score / LOS 1.9 A 1.1 A 1.6 A 1.2 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Mar 15, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period AM Peak Hour PHF 0.92

Intersection US 42 @ Lime Kiln Ln Analysis Year 2011 Analysis Period 1> 7:00

File Name 7_ExAM_US42&LimeKiln.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 230 380 50 180 1380 70 80 70 80 50 50 160

Signal Information

Green

Yellow

Red

16.9 4.5 77.3 17.4 0.0 0.0

3.6 0.0 4.3 3.6 0.0 0.0

3.0 0.0 1.8 2.6 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 4 4

Case Number 2.0 4.0 2.0 4.0 5.0 5.0 5.0 5.0

Phase Duration, s 28.0 87.9 23.5 83.4 23.6 23.6 23.6 23.6

Change Period, (Y+Rc), s 6.6 6.1 6.6 6.1 6.2 6.2 6.2 6.2

Max Allow Headway (MAH), s 4.9 0.0 4.9 0.0 5.0 5.0 5.1 5.1

Queue Clearance Time (gs), s 20.6 16.6 13.9 13.9 16.6 16.6

Green Extension Time (ge), s 0.8 0.0 0.3 0.0 0.8 0.8 0.8 0.8

Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.17 1.00 0.10 0.10 0.39 0.39

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 250 237 230 196 792 784 87 76 87 54 54 174

Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1863 1787 1774 1863 1831 1344 1863 1579 1318 1863 1579

Queue Service time (gs ), s 18.6 7.8 7.9 14.6 42.7 43.2 8.4 5.0 6.9 5.3 3.5 14.6

Cycle Queue Clearance Time (gc), s 18.6 7.8 7.9 14.6 42.7 43.2 11.9 5.0 6.9 10.3 3.5 14.6

Capacity (c), veh/h 281 1129 1083 222 1067 1048 191 240 203 174 240 203

Volume-to-Capacity Ratio (X) 0.889 0.210 0.213 0.880 0.743 0.748 0.455 0.317 0.428 0.312 0.226 0.855

Available Capacity (ca), veh/h 385 1129 1083 267 1067 1048 256 330 279 238 330 279

Back of Queue (Q), veh/ln 9.8 3.3 3.2 8.1 19.2 19.1 3.2 2.4 2.8 1.9 1.7 6.9

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 *2.3*

Uniform Delay (d1), s/veh 55.6 12.0 12.0 58.0 21.5 21.6 58.1 53.4 54.2 58.1 52.8 57.6

Incremental Delay (d2), s/veh 19.0 0.4 0.4 25.5 4.7 4.9 2.4 1.1 2.0 1.4 0.7 19.2

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 74.7 12.4 12.5 83.5 26.1 26.4 60.5 54.5 56.2 59.5 53.4 76.8

Level of Service (LOS) E B B F C C E D E E D E

Approach Delay, s/veh / LOS 34.1 C 32.6 C 57.2 E 69.0 E

Intersection Delay s/veh / LOS 38.4 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.4 B 2.9 C 2.9 C

Bicycle LOS Score / LOS 1.1 A 1.9 A 0.9 A 1.0 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Mar 15, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period PM Peak Hour PHF 0.92

Intersection US 42 @ Lime Kiln Ln Analysis Year 2011 Analysis Period 1> 7:00

File Name 7_ExPM_US42&LimeKiln.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 280 1364 90 200 480 60 84 99 226 80 110 100

Signal Information

Green

Yellow

Red

14.0 2.4 70.4 22.7 0.0 0.0

3.6 3.6 4.3 3.6 0.0 0.0

3.0 3.0 1.8 2.6 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 4 4

Case Number 2.0 4.0 2.0 4.0 5.0 5.0 5.0 5.0

Phase Duration, s 29.6 85.5 20.6 76.5 28.9 28.9 28.9 28.9

Change Period, (Y+Rc), s 6.6 6.1 6.6 6.1 6.2 6.2 6.2 6.2

Max Allow Headway (MAH), s 4.9 0.0 4.9 0.0 5.1 5.1 5.0 5.0

Queue Clearance Time (gs), s 25.0 16.0 22.7 22.7 17.6 17.6

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.1 0.1 0.7 0.7

Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probability 1.00 1.00 1.00 1.00 0.89 0.89

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 304 796 785 217 298 289 91 108 246 87 120 109

Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1863 1822 1774 1863 1790 1267 1863 1579 1281 1863 1579

Queue Service time (gs ), s 23.0 41.5 42.1 14.0 12.3 12.4 9.3 6.9 20.7 8.7 7.7 8.3

Cycle Queue Clearance Time (gc), s 23.0 41.5 42.1 14.0 12.3 12.4 17.0 6.9 20.7 15.6 7.7 8.3

Capacity (c), veh/h 302 1096 1072 183 971 933 195 314 266 204 314 266

Volume-to-Capacity Ratio (X) 1.009 0.726 0.732 1.186 0.307 0.309 0.469 0.343 0.924 0.427 0.381 0.409

Available Capacity (ca), veh/h 302 1096 1072 183 971 933 196 316 268 205 316 268

Back of Queue (Q), veh/ln 14.7 18.4 18.3 12.6 5.5 5.3 3.1 3.3 10.8 2.9 3.7 3.4

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 *2.3* 0.0 0.0 *1.2*

Uniform Delay (d1), s/veh 56.0 20.0 20.1 60.5 18.4 18.4 57.4 49.5 55.3 56.4 49.9 50.1

Incremental Delay (d2), s/veh 54.1 4.2 4.4 125.3 0.8 0.9 2.5 0.9 35.6 2.0 1.1 1.4

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 110.1 24.2 24.5 185.8 19.2 19.3 59.9 50.4 90.9 58.4 51.0 51.6

Level of Service (LOS) F C C F B B E D F E D D

Approach Delay, s/veh / LOS 38.2 D 64.3 E 74.7 E 53.2 D

Intersection Delay s/veh / LOS 50.4 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.4 B 2.9 C 2.9 C

Bicycle LOS Score / LOS 2.0 B 1.2 A 1.2 A 1.0 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Mar 15, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period AM Peak Hour PHF 0.92

Intersection US 42 & Holiday Manor Analysis Year 2011 Analysis Period 1> 7:00

File Name 8_ExAM_US42&Holiday.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 630 90 15 1602 110 30

Signal Information

Green

Yellow

Red

2.3 93.7 21.8 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

1.8 1.6 3.0 0.0 0.0 0.0

1 2 3

5 6 7 8

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 4 4 0

Case Number 0.0 4.0 2.0 4.0 9.0 9.0 0.0

Phase Duration, s 0.0 127.3 7.7 135.0 28.4 28.4 0.0

Change Period, (Y+Rc), s 5.2 5.2 5.4 5.2 6.6 6.6 0.0

Max Allow Headway (MAH), s 0.0 0.0 3.9 0.0 4.0 4.0 0.0

Queue Clearance Time (gs), s 3.2 23.8 23.8

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 0.46 1.00 1.00

Max Out Probability 0.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 0 400 383 16 1741 0 120 0 33 0

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1863 1781 1774 1773 0 1774 0 1579 0

Queue Service time (gs ), s 0.0 11.3 11.3 1.2 32.4 0.0 8.2 21.8 2.4 0.0

Cycle Queue Clearance Time (gc), s 0.0 11.3 11.3 1.2 32.4 0.0 8.2 21.8 2.4 0.0

Capacity (c), veh/h 1293 1236 30 2664 286 0 255

Volume-to-Capacity Ratio (X) 0.000 0.309 0.310 0.542 0.654 0.000 0.417 0.000 0.128 0.000

Available Capacity (ca), veh/h 1293 1236 150 2664 286 0 255

Back of Queue (Q), veh/ln 4.5 4.3 0.7 11.1 3.7 1.0

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 8.0 8.0 65.8 8.2 50.9 0.0 48.5

Incremental Delay (d2), s/veh 0.0 0.6 0.7 14.3 1.3 0.0 1.0 0.0 0.2 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 8.7 8.7 80.2 9.5 51.9 0.0 48.7

Level of Service (LOS) A A F A D D

Approach Delay, s/veh / LOS 8.7 A 10.1 B 51.2 D 0.0

Intersection Delay s/veh / LOS 12.0 B

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.6 A 0.7 A 2.9 C 2.8 C

Bicycle LOS Score / LOS 1.1 A 1.9 A F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Mar 15, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period PM Peak Hour PHF 0.92

Intersection US 42 & Holiday Manor Analysis Year 2011 Analysis Period 1> 7:00

File Name 8_ExPM_US42&Holiday.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 1610 220 30 670 220 130

Signal Information

Green

Yellow

Red

3.5 89.5 24.8 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

1.8 1.6 3.0 0.0 0.0 0.0

1 2 3

5 6 7 8

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 4 4 0

Case Number 0.0 4.0 2.0 4.0 9.0 9.0 0.0

Phase Duration, s 0.0 126.1 8.9 135.0 31.4 31.4 0.0

Change Period, (Y+Rc), s 5.2 5.2 5.4 5.2 6.6 6.6 0.0

Max Allow Headway (MAH), s 0.0 0.0 3.9 0.0 4.0 4.0 0.0

Queue Clearance Time (gs), s 4.5 26.8 26.8

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 0.71 1.00 1.00

Max Out Probability 0.01 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 0 995 995 33 728 0 239 0 141 0

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1863 1785 1774 1773 0 1774 0 1579 0

Queue Service time (gs ), s 0.0 52.2 57.3 2.5 9.5 0.0 17.2 24.8 10.8 0.0

Cycle Queue Clearance Time (gc), s 0.0 52.2 57.3 2.5 9.5 0.0 17.2 24.8 10.8 0.0

Capacity (c), veh/h 1235 1183 46 2585 326 0 290

Volume-to-Capacity Ratio (X) 0.000 0.806 0.840 0.703 0.282 0.000 0.734 0.000 0.487 0.000

Available Capacity (ca), veh/h 1235 1183 150 2585 326 0 290

Back of Queue (Q), veh/ln 22.3 23.8 1.3 3.3 8.4 4.4

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 16.5 17.3 65.2 6.2 52.0 0.0 49.4

Incremental Delay (d2), s/veh 0.0 5.7 7.3 17.6 0.3 0.0 8.3 0.0 1.3 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 22.1 24.6 82.8 6.5 60.3 0.0 50.7

Level of Service (LOS) C C F A E D

Approach Delay, s/veh / LOS 23.4 C 9.8 A 56.7 E 0.0

Intersection Delay s/veh / LOS 24.1 C

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.7 A 0.7 A 2.9 C 2.8 C

Bicycle LOS Score / LOS 2.1 B 1.1 A F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 10, 2012 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.92

Intersection US 42 at WB I-264 ramps Analysis Year 2018 Developed Analysis Period 1> 7:00

File Name 1_develam_US42at264WB.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 615 392 1222 1250 317 268

Signal Information

Green

Yellow

Red

53.1 36.1 28.1 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

2.3 2.3 2.3 0.0 0.0 0.0

1 2 3 4

5 6 7 8

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 0 4 4

Case Number 0.0 3.0 2.0 4.0 0.0 9.0 9.0

Phase Duration, s 0.0 76.0 59.0 135.0 0.0 34.0 34.0

Change Period, (Y+Rc), s 5.9 5.9 5.9 5.9 0.0 5.9 5.9

Max Allow Headway (MAH), s 0.0 0.0 4.9 0.0 0.0 5.1 5.1

Queue Clearance Time (gs), s 53.4 30.1 30.1

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 0 668 393 1328 1359 0 0 345 0 291

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1773 1579 1723 1773 0 0 1723 0 1579

Queue Service time (gs ), s 0.0 23.0 32.8 51.4 24.8 0.0 0.0 11.9 28.1 24.2

Cycle Queue Clearance Time (gc), s 0.0 23.0 32.8 51.4 24.8 0.0 0.0 11.9 28.1 24.2

Capacity (c), veh/h 948 422 1355 2498 717 0 329

Volume-to-Capacity Ratio (X) 0.000 0.705 0.932 0.980 0.544 0.000 0.000 0.480 0.000 0.887

Available Capacity (ca), veh/h 948 422 1355 2498 717 0 329

Back of Queue (Q), veh/ln 10.6 16.3 25.0 9.1 5.2 11.7

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 *1.1* *3.8* 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 44.6 48.3 40.4 9.6 47.0 0.0 51.9

Incremental Delay (d2), s/veh 0.0 4.4 29.7 19.8 0.9 0.0 0.0 0.7 0.0 24.4

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 49.0 77.9 60.3 10.4 47.7 0.0 76.3

Level of Service (LOS) D E E B D E

Approach Delay, s/veh / LOS 59.7 E 35.1 D 0.0 60.8 E

Intersection Delay s/veh / LOS 44.8 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 0.7 A 1.9 A 3.0 C 2.9 C

Bicycle LOS Score / LOS 1.4 A 2.7 B F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 10, 2012 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.92

Intersection US 42 at WB I-264 ramps Analysis Year 2018 Developed Analysis Period 1> 7:00

File Name 1_develpm_US42at264WB.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 1085 331 970 968 767 136

Signal Information

Green

Yellow

Red

42.1 45.1 30.1 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

2.3 2.3 2.3 0.0 0.0 0.0

1 2 3 4

5 6 7 8

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 0 4 4

Case Number 0.0 3.0 2.0 4.0 0.0 9.0 9.0

Phase Duration, s 0.0 87.0 48.0 135.0 0.0 36.0 36.0

Change Period, (Y+Rc), s 5.9 5.9 5.9 5.9 0.0 5.9 5.9

Max Allow Headway (MAH), s 0.0 0.0 4.9 0.0 0.0 5.0 5.0

Queue Clearance Time (gs), s 43.0 32.1 32.1

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 0 1179 327 1054 1052 0 0 834 0 148

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1773 1579 1723 1773 0 0 1723 0 1579

Queue Service time (gs ), s 0.0 44.8 23.5 41.0 17.7 0.0 0.0 30.1 30.1 10.8

Cycle Queue Clearance Time (gc), s 0.0 44.8 23.5 41.0 17.7 0.0 0.0 30.1 30.1 10.8

Capacity (c), veh/h 1185 527 1074 2446 768 0 352

Volume-to-Capacity Ratio (X) 0.000 0.995 0.620 0.981 0.430 0.000 0.000 1.085 0.000 0.420

Available Capacity (ca), veh/h 1185 527 1074 2446 768 0 352

Back of Queue (Q), veh/ln 23.4 9.8 20.7 6.6 19.1 4.4

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.7 *3.2* 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 44.8 37.8 46.1 9.2 52.5 0.0 45.0

Incremental Delay (d2), s/veh 0.0 25.1 5.4 23.0 0.6 0.0 0.0 58.1 0.0 1.1

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 69.9 43.2 69.0 9.8 110.5 0.0 46.1

Level of Service (LOS) E D E A F D

Approach Delay, s/veh / LOS 64.1 E 39.4 D 0.0 100.8 F

Intersection Delay s/veh / LOS 60.6 E

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 0.7 A 1.9 A 3.0 C 2.9 C

Bicycle LOS Score / LOS 1.7 A 2.2 B F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 10, 2012 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.92

Intersection US 42 at I-264 EB ramps Analysis Year 2018 Developed Analysis Period 1> 7:00

File Name 2_develam_US42at264EB.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 134 883 2318 781 236 470

Signal Information

Green

Yellow

Red

13.3 72.9 31.1 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

2.3 2.3 2.3 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 7

Case Number 2.0 4.0 0.0 3.0 9.0 9.0 0.0

Phase Duration, s 19.2 135.0 0.0 115.8 37.0 37.0 0.0

Change Period, (Y+Rc), s 5.9 5.9 5.9 5.9 5.9 5.9 5.9

Max Allow Headway (MAH), s 4.9 0.0 0.0 0.0 5.1 5.1 0.0

Queue Clearance Time (gs), s 12.9 33.1 33.1

Green Extension Time (ge), s 0.4 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 0.02 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 146 960 0 0 2520 849 257 0 511 0

Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1773 0 0 1691 1579 1723 0 1397 0

Queue Service time (gs ), s 10.9 15.9 0.0 0.0 61.2 72.2 8.4 31.1 23.2 0.0

Cycle Queue Clearance Time (gc), s 10.9 15.9 0.0 0.0 61.2 72.2 8.4 31.1 23.2 0.0

Capacity (c), veh/h 174 2420 2741 853 794 0 644

Volume-to-Capacity Ratio (X) 0.835 0.397 0.000 0.000 0.919 0.996 0.323 0.000 0.794 0.000

Available Capacity (ca), veh/h 317 2420 2741 853 794 0 644

Back of Queue (Q), veh/ln 5.5 6.0 25.2 33.0 3.6 8.7

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) *1.9* 0.0 0.0 0.0 0.0 *2.6* 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 59.8 9.3 28.3 30.9 43.2 0.0 48.9

Incremental Delay (d2), s/veh 13.6 0.5 0.0 0.0 6.4 29.8 0.3 0.0 7.1 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 73.4 9.8 34.7 60.6 43.5 0.0 56.1

Level of Service (LOS) E A C E D E

Approach Delay, s/veh / LOS 18.2 B 41.2 D 51.9 D 0.0

Intersection Delay s/veh / LOS 37.9 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.1 B 0.7 A 3.0 C 3.2 C

Bicycle LOS Score / LOS 1.4 A 2.3 B F

Copyright © 2010 University of Florida, All Rights Reserved HCS 2010™ Version 6.1 Generated: 3/23/2012 9:41:48 AM

mvandermeer
Rectangle



2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 10, 2012 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.92

Intersection US 42 at I-264 EB ramps Analysis Year 2018 Developed Analysis Period 1> 7:00

File Name 2_develpm_US42at264EB.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 122 1735 1560 334 383 858

Signal Information

Green

Yellow

Red

12.3 57.9 47.1 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

2.3 2.3 2.3 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 7

Case Number 2.0 4.0 0.0 3.0 9.0 9.0 0.0

Phase Duration, s 18.2 135.0 0.0 116.8 53.0 53.0 0.0

Change Period, (Y+Rc), s 5.9 5.9 5.9 5.9 5.9 5.9 5.9

Max Allow Headway (MAH), s 4.9 0.0 0.0 0.0 5.1 5.1 0.0

Queue Clearance Time (gs), s 11.9 49.1 49.1

Green Extension Time (ge), s 0.4 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 0.01 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 133 1886 0 0 1696 363 416 0 933 0

Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1773 0 0 1691 1579 1723 0 1397 0

Queue Service time (gs ), s 9.9 66.9 0.0 0.0 38.7 23.0 12.1 47.1 44.0 0.0

Cycle Queue Clearance Time (gc), s 9.9 66.9 0.0 0.0 38.7 23.0 12.1 47.1 44.0 0.0

Capacity (c), veh/h 162 1999 2175 677 1202 0 975

Volume-to-Capacity Ratio (X) 0.819 0.943 0.000 0.000 0.780 0.536 0.346 0.000 0.957 0.000

Available Capacity (ca), veh/h 317 1999 2175 677 1202 0 975

Back of Queue (Q), veh/ln 5.0 29.6 16.1 9.2 5.1 17.5

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) *1.7* 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 60.2 27.4 33.1 28.6 32.5 0.0 43.0

Incremental Delay (d2), s/veh 13.3 10.6 0.0 0.0 2.8 3.0 0.2 0.0 19.3 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 73.5 38.0 35.9 31.6 32.8 0.0 62.2

Level of Service (LOS) E D D C C E

Approach Delay, s/veh / LOS 40.4 D 35.2 D 53.1 D 0.0

Intersection Delay s/veh / LOS 41.6 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.1 B 0.7 A 3.0 C 3.2 C

Bicycle LOS Score / LOS 2.2 B 1.6 A F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 8, 2012 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.92

Intersection US 42 at Northfield Drive Analysis Year Developed 2018 Analysis Period 1> 7:00

File Name 3_DevAM_us42north.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 860 512 46 1967 6 984 11 20 10 24 88

Signal Information

Green

Yellow

Red

70.0 39.4 6.4 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

2.4 3.0 3.0 0.0 0.0 0.0

1 2 3

5 6 7 8

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 2 2 4 4 8 8

Case Number 0.0 3.0 6.0 6.0 10.0 10.0 11.0 11.0

Phase Duration, s 0.0 122.0 122.0 122.0 46.0 46.0 13.0 13.0

Change Period, (Y+Rc), s 6.0 6.0 6.0 6.0 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 0.0 0.0 0.0 0.0 4.9 4.9 5.2 5.2

Queue Clearance Time (gs), s 41.4 41.4 7.3 7.3

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 0.98 0.98

Max Out Probability 1.00 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 0 935 557 50 1072 1072 1070 0 34 37 0 63

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1773 1579 597 1863 1861 1774 0 1669 1836 0 1579

Queue Service time (gs ), s 0.0 23.3 35.4 8.1 70.0 70.0 39.4 39.4 2.0 2.6 0.0 5.3

Cycle Queue Clearance Time (gc), s 0.0 23.3 35.4 31.3 70.0 70.0 39.4 39.4 2.0 2.6 0.0 5.3

Capacity (c), veh/h 1839 819 260 966 965 518 0 487 87 75

Volume-to-Capacity Ratio (X) 0.000 0.508 0.680 0.192 1.110 1.111 2.066 0.000 0.069 0.425 0.000 0.842

Available Capacity (ca), veh/h 1839 819 260 966 965 518 0 87 75

Back of Queue (Q), veh/ln 9.7 13.9 1.3 47.2 47.3 87.1 0.8 1.4 3.3

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 21.2 24.2 31.5 32.5 32.5 47.8 34.5 62.5 63.8

Incremental Delay (d2), s/veh 0.0 1.0 4.5 1.6 64.1 64.6 486.2 0.0 0.1 4.6 0.0 56.1

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 22.3 28.7 33.1 96.6 97.1 534.0 34.6 67.1 119.9

Level of Service (LOS) C C C F F F C E F

Approach Delay, s/veh / LOS 24.7 C 95.4 F 518.8 F 100.4 F

Intersection Delay s/veh / LOS 169.5 F

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.9 C 2.9 C

Bicycle LOS Score / LOS 1.7 A 2.3 B 2.3 B 0.7 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 8, 2012 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.92

Intersection US 42 at Northfield Drive Analysis Year Developed 2018 Analysis Period 1> 7:00

File Name 3_NBImpDevAM_us42north.xus

Project Description VA Hospital TIS - NB Improvement

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 860 512 46 1967 6 984 11 20 10 24 88

Signal Information

Green

Yellow

Red

70.0 39.4 6.4 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

2.4 3.0 3.0 0.0 0.0 0.0

1 2 3

5 6 7 8

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 2 2 4 4 8 8

Case Number 0.0 3.0 6.0 6.0 10.0 10.0 11.0 11.0

Phase Duration, s 0.0 122.0 122.0 122.0 46.0 46.0 13.0 13.0

Change Period, (Y+Rc), s 6.0 6.0 6.0 6.0 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 0.0 0.0 0.0 0.0 4.9 4.9 5.2 5.2

Queue Clearance Time (gs), s 41.4 41.4 7.3 7.3

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 0.98 0.98

Max Out Probability 1.00 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 0 935 557 50 1072 1072 1070 0 34 37 0 63

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1773 1579 597 1863 1861 1723 0 1669 1836 0 1579

Queue Service time (gs ), s 0.0 23.3 35.4 8.1 70.0 70.0 39.4 39.4 2.0 2.6 0.0 5.3

Cycle Queue Clearance Time (gc), s 0.0 23.3 35.4 31.3 70.0 70.0 39.4 39.4 2.0 2.6 0.0 5.3

Capacity (c), veh/h 1839 819 260 966 965 1005 0 487 87 75

Volume-to-Capacity Ratio (X) 0.000 0.508 0.680 0.192 1.110 1.111 1.064 0.000 0.069 0.425 0.000 0.842

Available Capacity (ca), veh/h 1839 819 260 966 965 1005 0 87 75

Back of Queue (Q), veh/ln 9.7 13.9 1.3 47.2 47.3 23.2 0.8 1.4 3.3

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 *3.9* 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 21.2 24.2 31.5 32.5 32.5 47.8 34.5 62.5 63.8

Incremental Delay (d2), s/veh 0.0 1.0 4.5 1.6 64.1 64.6 46.9 0.0 0.1 4.6 0.0 56.1

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 22.3 28.7 33.1 96.6 97.1 94.7 34.6 67.1 119.9

Level of Service (LOS) C C C F F F C E F

Approach Delay, s/veh / LOS 24.7 C 95.4 F 92.9 F 100.4 F

Intersection Delay s/veh / LOS 73.4 E

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.3 B 2.9 C 2.9 C

Bicycle LOS Score / LOS 1.7 A 2.3 B 2.3 B 0.7 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 8, 2012 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.92

Intersection US 42 at Northfield Drive Analysis Year Developed 2018 Analysis Period 1> 7:00

File Name 3_DevPM_us42north.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 2069 524 34 1004 15 816 21 45 6 17 45

Signal Information

Green

Yellow

Red

74.1 37.4 4.3 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

2.4 3.0 3.0 0.0 0.0 0.0

1 2 3

5 6 7 8

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 2 2 4 4 8 8

Case Number 0.0 3.0 6.0 6.0 10.0 10.0 11.0 11.0

Phase Duration, s 0.0 124.1 124.1 124.1 44.0 44.0 10.9 10.9

Change Period, (Y+Rc), s 6.0 6.0 6.0 6.0 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 0.0 0.0 0.0 0.0 4.9 4.9 5.1 5.1

Queue Clearance Time (gs), s 39.4 39.4 4.3 4.3

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 0.86 0.86

Max Out Probability 1.00 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 0 2249 570 37 555 552 887 0 72 25 0 27

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1773 1579 168 1863 1853 1774 0 1659 1839 0 1579

Queue Service time (gs ), s 0.0 74.1 34.4 0.0 25.9 25.9 37.4 37.4 4.4 1.8 0.0 2.3

Cycle Queue Clearance Time (gc), s 0.0 74.1 34.4 74.1 25.9 25.9 37.4 37.4 4.4 1.8 0.0 2.3

Capacity (c), veh/h 1947 867 53 1023 1017 491 0 460 58 50

Volume-to-Capacity Ratio (X) 0.000 1.155 0.657 0.693 0.543 0.543 1.805 0.000 0.156 0.428 0.000 0.541

Available Capacity (ca), veh/h 1947 867 53 1023 1017 491 0 101 87

Back of Queue (Q), veh/ln 50.4 13.2 2.1 11.5 11.5 66.8 1.8 1.0 1.1

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 30.4 21.5 67.5 19.6 19.6 48.8 36.9 64.1 64.4

Incremental Delay (d2), s/veh 0.0 76.1 3.9 54.6 2.1 2.1 370.1 0.0 0.2 6.9 0.0 12.3

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 106.6 25.4 122.1 21.6 21.6 418.9 37.1 71.0 76.7

Level of Service (LOS) F C F C C F D E E

Approach Delay, s/veh / LOS 90.2 F 24.9 C 390.4 F 74.0 E

Intersection Delay s/veh / LOS 132.8 F

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.9 C 2.9 C

Bicycle LOS Score / LOS 2.8 C 1.4 A 2.1 B 0.6 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 8, 2012 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.92

Intersection US 42 at Northfield Drive Analysis Year Developed 2018 Analysis Period 1> 7:00

File Name 3_NBImpDevPM_us42north.xus

Project Description VA Hospital TIS - NB Improvement

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 2069 524 34 1004 15 816 21 45 6 17 45

Signal Information

Green

Yellow

Red

74.1 37.4 4.3 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

2.4 3.0 3.0 0.0 0.0 0.0

1 2 3

5 6 7 8

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 2 2 4 4 8 8

Case Number 0.0 3.0 6.0 6.0 10.0 10.0 11.0 11.0

Phase Duration, s 0.0 124.1 124.1 124.1 44.0 44.0 10.9 10.9

Change Period, (Y+Rc), s 6.0 6.0 6.0 6.0 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 0.0 0.0 0.0 0.0 5.0 5.0 5.1 5.1

Queue Clearance Time (gs), s 39.4 39.4 4.3 4.3

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 0.86 0.86

Max Out Probability 1.00 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 0 2249 570 37 555 552 887 0 72 25 0 27

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1773 1579 168 1863 1853 1723 0 1659 1839 0 1579

Queue Service time (gs ), s 0.0 74.1 34.4 0.0 25.9 25.9 33.8 37.4 4.4 1.8 0.0 2.3

Cycle Queue Clearance Time (gc), s 0.0 74.1 34.4 74.1 25.9 25.9 33.8 37.4 4.4 1.8 0.0 2.3

Capacity (c), veh/h 1947 867 53 1023 1017 954 0 460 58 50

Volume-to-Capacity Ratio (X) 0.000 1.155 0.657 0.693 0.543 0.543 0.929 0.000 0.156 0.428 0.000 0.541

Available Capacity (ca), veh/h 1947 867 53 1023 1017 954 0 101 87

Back of Queue (Q), veh/ln 50.4 13.2 2.1 11.5 11.5 16.3 1.8 1.0 1.1

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 *2.8* 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 30.4 21.5 67.5 19.6 19.6 47.5 36.9 64.1 64.4

Incremental Delay (d2), s/veh 0.0 76.1 3.9 54.6 2.1 2.1 15.1 0.0 0.2 6.9 0.0 12.3

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 106.6 25.4 122.1 21.6 21.6 62.7 37.1 71.0 76.7

Level of Service (LOS) F C F C C E D E E

Approach Delay, s/veh / LOS 90.2 F 24.9 C 60.7 E 74.0 E

Intersection Delay s/veh / LOS 69.3 E

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.3 B 2.9 C 2.9 C

Bicycle LOS Score / LOS 2.8 C 1.4 A 2.1 B 0.6 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 10, 2012 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.92

Intersection Slip Ramp at Old BrownsboroAnalysis Year 2018 Developed Analysis Period 1> 7:00

File Name 4_develam_OldBrownsboroatSlipRamp.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 355 171 29 786 237 51 300 235

Signal Information

Green

Yellow

Red

30.5 17.5 13.8 0.0 0.0 0.0

4.0 4.0 4.0 0.0 0.0 0.0

2.0 2.0 2.0 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 79.8 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 6 6 3 8 7 4

Case Number 0.0 3.0 5.0 5.0 0.0 3.0 2.0 4.0

Phase Duration, s 0.0 36.5 36.5 36.5 0.0 19.8 23.5 43.3

Change Period, (Y+Rc), s 5.0 6.0 6.0 6.0 5.0 6.0 6.0 6.0

Max Allow Headway (MAH), s 0.0 4.9 5.2 5.2 0.0 4.9 4.9 4.8

Queue Clearance Time (gs), s 14.9 32.5 32.5 12.6 16.0 8.8

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 1.3 1.4 1.3

Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probability 1.00 1.00 1.00 0.01 0.03 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 0 386 175 32 0 854 0 258 28 326 255 0

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1863 1579 994 0 1579 0 1863 1579 1774 1863 0

Queue Service time (gs ), s 0.0 12.9 6.1 2.0 30.5 30.5 0.0 10.6 1.2 14.0 6.8 0.0

Cycle Queue Clearance Time (gc), s 0.0 12.9 6.1 15.0 30.5 30.5 0.0 10.6 1.2 14.0 6.8 0.0

Capacity (c), veh/h 712 603 309 0 949 323 274 388 871

Volume-to-Capacity Ratio (X) 0.000 0.542 0.290 0.102 0.000 0.901 0.000 0.797 0.103 0.840 0.293 0.000

Available Capacity (ca), veh/h 712 603 309 0 949 677 574 667 887

Back of Queue (Q), veh/ln 5.4 2.1 0.5 13.8 5.1 0.5 6.4 2.6

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 19.2 17.1 25.1 0.0 13.8 31.6 27.8 29.8 13.1

Incremental Delay (d2), s/veh 0.0 1.1 0.4 0.2 0.0 11.7 0.0 6.3 0.2 6.8 0.3 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 20.3 17.5 25.3 0.0 25.6 37.9 28.0 36.7 13.4

Level of Service (LOS) C B C C D C D B

Approach Delay, s/veh / LOS 19.4 B 25.6 C 37.0 D 26.4 C

Intersection Delay s/veh / LOS 25.7 C

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.3 B 1.7 A

Bicycle LOS Score / LOS 1.4 A F 1.0 A 1.4 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 10, 2012 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.92

Intersection Slip Ramp at Old BrownsboroAnalysis Year 2018 Developed Analysis Period 1> 7:00

File Name 4_develpm_OldBrownsboroatSlipRamp.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 648 119 20 669 353 71 341 163

Signal Information

Green

Yellow

Red

46.0 26.3 25.0 0.0 0.0 0.0

4.0 4.0 4.0 0.0 0.0 0.0

2.0 2.0 2.0 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 115.3 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 6 6 3 8 7 4

Case Number 0.0 3.0 5.0 5.0 0.0 3.0 2.0 4.0

Phase Duration, s 0.0 52.0 52.0 52.0 0.0 31.0 32.3 63.3

Change Period, (Y+Rc), s 5.0 6.0 6.0 6.0 5.0 6.0 6.0 6.0

Max Allow Headway (MAH), s 0.0 4.9 5.2 5.2 0.0 4.9 4.9 4.8

Queue Clearance Time (gs), s 44.1 48.0 48.0 25.4 25.5 8.1

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.8

Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probability 1.00 1.00 1.00 1.00 1.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 0 704 118 22 0 727 0 384 66 371 177 0

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1863 1579 740 0 1579 0 1863 1579 1774 1863 0

Queue Service time (gs ), s 0.0 42.1 5.6 3.4 46.0 36.7 0.0 23.4 4.0 23.5 6.1 0.0

Cycle Queue Clearance Time (gc), s 0.0 42.1 5.6 45.5 46.0 36.7 0.0 23.4 4.0 23.5 6.1 0.0

Capacity (c), veh/h 743 630 87 0 990 404 342 405 926

Volume-to-Capacity Ratio (X) 0.000 0.948 0.188 0.250 0.000 0.735 0.000 0.950 0.194 0.916 0.191 0.000

Available Capacity (ca), veh/h 743 630 87 0 990 404 342 462 926

Back of Queue (Q), veh/ln 22.7 2.1 0.7 12.8 14.3 1.6 12.6 2.6

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 33.5 22.5 55.5 0.0 14.9 44.5 36.9 43.4 16.1

Incremental Delay (d2), s/veh 0.0 21.4 0.2 2.1 0.0 3.1 0.0 32.4 0.4 22.2 0.1 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 54.9 22.7 57.6 0.0 18.0 76.9 37.3 65.6 16.3

Level of Service (LOS) D C E B E D E B

Approach Delay, s/veh / LOS 50.3 D 19.1 B 71.1 E 49.6 D

Intersection Delay s/veh / LOS 44.7 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.3 B 1.7 A

Bicycle LOS Score / LOS 1.8 A F 1.2 A 1.4 A
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                 HCS+: Unsignalized Intersections Release 5.3                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              MGV                                                      
Agency/Co.:           BTM Engineering, Inc.                                    
Date Performed:       3/16/2012                                                
Analysis Time Period: AM Peak Hour                                             
Intersection:         Old Brownsboro & Warrington                              
Jurisdiction:         Jefferson Co.                                            
Units: U. S. Customary                                                         
Analysis Year:        2018 Developed                                           
Project ID:  VA Hospital TIS                                                   
East/West Street:     Old Brownsboro Rd                                        
North/South Street:   Warrington Way                                           
Intersection Orientation: EW                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Eastbound              Westbound                
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                             588    17       55     790                  
Peak-Hour Factor, PHF              1.00   1.00     1.00   1.00                 
Hourly Flow Rate, HFR              588    17       55     790                  
Percent Heavy Vehicles             --     --       0      --     --            
Median Type/Storage         TWLTL                 / 2                          
RT Channelized?                                                                
Lanes                              1    0             1   1                    
Configuration                          TR              L  T                    
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Northbound             Southbound               
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      25            40                                   
Peak Hour Factor, PHF       1.00          1.00                                 
Hourly Flow Rate, HFR       25            40                                   
Percent Heavy Vehicles      0             0                                    
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /                     /       
Lanes                          1        1                                      
Configuration                   L      R                                       
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            EB     WB        Northbound            Southbound          
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config                L   |  L             R    |                         
______________________________________________________________________________ 
v (vph)                    55     25            40                             
C(m) (vph)                 983    317           507                            
v/c                        0.06   0.08          0.08                           
95% queue length           0.18   0.26          0.26                           
Control Delay              8.9    17.3          12.7                           
LOS                         A      C             B                             
Approach Delay                           14.5                                  
Approach LOS                              B                                    
______________________________________________________________________________ 
                                                                               



                 HCS+: Unsignalized Intersections Release 5.3                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              MGV                                                      
Agency/Co.:           BTM Engineering, Inc.                                    
Date Performed:       3/16/2012                                                
Analysis Time Period: PM Peak Hour                                             
Intersection:         Old Brownsboro & Warrington                              
Jurisdiction:         Jefferson Co.                                            
Units: U. S. Customary                                                         
Analysis Year:        2018 Developed                                           
Project ID:  VA Hospital TIS                                                   
East/West Street:     Old Brownsboro Rd                                        
North/South Street:   Warrington Way                                           
Intersection Orientation: EW                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Eastbound              Westbound                
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                             924    15       35     673                  
Peak-Hour Factor, PHF              1.00   1.00     1.00   1.00                 
Hourly Flow Rate, HFR              924    15       35     673                  
Percent Heavy Vehicles             --     --       0      --     --            
Median Type/Storage         TWLTL                 / 2                          
RT Channelized?                                                                
Lanes                              1    0             1   1                    
Configuration                          TR              L  T                    
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Northbound             Southbound               
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      16            52                                   
Peak Hour Factor, PHF       1.00          1.00                                 
Hourly Flow Rate, HFR       16            52                                   
Percent Heavy Vehicles      0             0                                    
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /                     /       
Lanes                          1        1                                      
Configuration                   L      R                                       
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            EB     WB        Northbound            Southbound          
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config                L   |  L             R    |                         
______________________________________________________________________________ 
v (vph)                    35     16            52                             
C(m) (vph)                 738    294           326                            
v/c                        0.05   0.05          0.16                           
95% queue length           0.15   0.17          0.56                           
Control Delay              10.1   17.9          18.1                           
LOS                         B      C             C                             
Approach Delay                           18.1                                  
Approach LOS                              C                                    
______________________________________________________________________________ 
                                                                               



2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 8, 2012 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.92

Intersection Old Brownsboro at Herr Ln Analysis Year Developed 2018 Analysis Period 1> 7:00

File Name 5_DevAM_OldBrownsboro_Herr.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 84 312 245 121 413 17 336 127 64 85 103 101

Signal Information

Green

Yellow

Red

5.8 2.0 30.0 10.6 34.0 0.0

3.5 0.0 3.6 3.6 3.6 0.0

3.0 0.0 2.5 2.7 2.7 0.0

1 2 3 4

5 6 7

Cycle, s 107.6 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 8 8 4 4

Case Number 1.1 3.0 1.1 4.0 10.0 10.0 9.0 9.0

Phase Duration, s 12.3 36.1 14.3 38.1 40.3 40.3 16.9 16.9

Change Period, (Y+Rc), s 6.5 6.1 6.5 6.1 6.3 6.3 6.3 6.3

Max Allow Headway (MAH), s 4.9 5.0 4.9 4.9 4.9 4.9 5.0 5.0

Queue Clearance Time (gs), s 5.9 19.3 7.4 27.6 36.0 36.0 9.2 9.2

Green Extension Time (ge), s 0.3 3.5 0.5 2.4 0.0 0.0 1.4 1.4

Phase Call Probability 0.93 1.00 0.98 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.01 0.00 0.02 1.00 1.00 0.01 0.01

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 91 339 266 132 0 467 365 0 208 92 112 110

Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1863 1579 1774 0 1850 1774 0 1757 1774 1863 1579

Queue Service time (gs ), s 3.9 17.3 15.8 5.4 0.0 25.6 19.1 34.0 9.9 5.3 6.2 7.2

Cycle Queue Clearance Time (gc), s 3.9 17.3 15.8 5.4 0.0 25.6 19.1 34.0 9.9 5.3 6.2 7.2

Capacity (c), veh/h 217 519 440 318 550 560 0 555 175 184 156

Volume-to-Capacity Ratio (X) 0.420 0.653 0.605 0.414 0.000 0.849 0.652 0.000 0.374 0.527 0.608 0.704

Available Capacity (ca), veh/h 452 779 660 602 773 560 0 412 433 367

Back of Queue (Q), veh/ln 1.7 7.9 6.1 2.3 12.3 8.4 4.2 2.5 3.1 3.2

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.3 0.2 0.0 0.0 0.7 0.3 0.0 0.0 0.4

Uniform Delay (d1), s/veh 28.1 34.2 33.7 25.1 35.5 31.7 28.6 46.1 46.5 47.0

Incremental Delay (d2), s/veh 1.8 2.0 1.9 1.2 0.0 7.5 3.1 0.0 0.6 3.5 4.6 8.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 30.0 36.2 35.6 26.3 43.1 34.8 29.2 49.6 51.0 54.9

Level of Service (LOS) C D D C D C C D D D

Approach Delay, s/veh / LOS 35.2 D 39.4 D 32.7 C 52.0 D

Intersection Delay s/veh / LOS 38.1 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.3 B 2.4 B 2.3 B 2.4 B

Bicycle LOS Score / LOS 1.6 A 1.5 A 1.4 A 1.0 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 8, 2012 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.92

Intersection Old Brownsboro at Herr Ln Analysis Year Developed 2018 Analysis Period 1> 7:00

File Name 5_DevPM_OldBrownsboro_Herr.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 128 445 401 106 251 46 315 237 136 69 244 138

Signal Information

Green

Yellow

Red

8.0 0.9 40.4 22.0 34.0 0.0

3.5 0.0 3.6 3.6 3.6 0.0

3.0 0.0 2.5 2.7 2.7 0.0

1 2 3 4

5 6 7

Cycle, s 130.5 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 8 8 4 4

Case Number 1.1 3.0 1.1 4.0 10.0 10.0 9.0 9.0

Phase Duration, s 15.5 47.4 14.5 46.5 40.3 40.3 28.3 28.3

Change Period, (Y+Rc), s 6.5 6.1 6.5 6.1 6.3 6.3 6.3 6.3

Max Allow Headway (MAH), s 4.9 5.0 4.9 4.9 5.0 5.0 5.0 5.0

Queue Clearance Time (gs), s 8.8 36.0 7.7 21.5 36.0 36.0 20.0 20.0

Green Extension Time (ge), s 0.2 5.3 0.5 1.8 0.0 0.0 2.0 2.0

Phase Call Probability 0.99 1.00 0.98 1.00 1.00 1.00 1.00 1.00

Max Out Probability 1.00 0.17 0.00 0.00 1.00 1.00 0.17 0.17

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 139 484 436 115 0 323 342 0 405 75 265 150

Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1863 1579 1774 0 1812 1774 0 1748 1774 1863 1579

Queue Service time (gs ), s 6.8 31.3 34.0 5.7 0.0 19.5 23.1 34.0 29.2 4.8 18.0 11.4

Cycle Queue Clearance Time (gc), s 6.8 31.3 34.0 5.7 0.0 19.5 23.1 34.0 29.2 4.8 18.0 11.4

Capacity (c), veh/h 345 589 500 234 561 462 0 455 299 314 266

Volume-to-Capacity Ratio (X) 0.403 0.821 0.872 0.492 0.000 0.576 0.741 0.000 0.891 0.251 0.845 0.564

Available Capacity (ca), veh/h 400 770 653 505 763 462 0 421 442 375

Back of Queue (Q), veh/ln 3.0 15.2 14.6 2.6 8.8 10.9 13.6 2.2 9.4 4.7

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.8 0.3 0.0 0.0 0.9 *1.1* 0.0 0.0 0.5

Uniform Delay (d1), s/veh 28.6 41.2 42.1 31.7 37.9 44.2 46.5 47.1 52.6 49.9

Incremental Delay (d2), s/veh 1.1 6.3 11.1 2.3 0.0 1.3 6.8 0.0 8.5 0.6 11.9 2.7

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 29.7 47.5 53.3 33.9 39.2 51.0 54.9 47.7 64.5 52.5

Level of Service (LOS) C D D C D D D D E D

Approach Delay, s/veh / LOS 47.5 D 37.8 D 53.1 D 58.3 E

Intersection Delay s/veh / LOS 49.4 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.3 B 2.4 B 2.3 B 2.5 B

Bicycle LOS Score / LOS 2.2 B 1.2 A 1.7 A 1.3 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Mar 15, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period AM Peak Hour PHF 0.92

Intersection US 42 @ Lime Kiln Ln Analysis Year 2018 Developed Analysis Period 1> 7:00

File Name 7_DevAM_US42&LimeKiln.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 271 444 57 231 1609 80 86 82 113 54 69 187

Signal Information

Green

Yellow

Red

21.0 1.4 79.9 13.8 0.0 0.0

3.6 0.0 4.3 3.6 0.0 0.0

3.0 0.0 1.8 2.6 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 4 4

Case Number 2.0 4.0 2.0 4.0 5.0 5.0 5.0 5.0

Phase Duration, s 29.0 87.4 27.6 86.0 20.0 20.0 20.0 20.0

Change Period, (Y+Rc), s 6.6 6.1 6.6 6.1 6.2 6.2 6.2 6.2

Max Allow Headway (MAH), s 4.9 0.0 4.9 0.0 5.1 5.1 5.1 5.1

Queue Clearance Time (gs), s 24.4 20.8 15.8 15.8 15.8 15.8

Green Extension Time (ge), s 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probability 1.00 1.00 1.00 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 295 277 268 251 920 916 93 89 123 59 75 203

Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1863 1788 1774 1863 1831 1319 1863 1579 1302 1863 1579

Queue Service time (gs ), s 22.4 9.4 9.5 18.8 53.7 55.2 8.7 6.1 10.2 6.0 5.1 13.8

Cycle Queue Clearance Time (gc), s 22.4 9.4 9.5 18.8 53.7 55.2 13.8 6.1 10.2 12.1 5.1 13.8

Capacity (c), veh/h 294 1122 1077 276 1102 1084 138 190 161 128 190 161

Volume-to-Capacity Ratio (X) 1.001 0.247 0.249 0.910 0.834 0.845 0.675 0.468 0.761 0.460 0.394 1.260

Available Capacity (ca), veh/h 294 1122 1077 294 1102 1084 138 190 161 128 190 161

Back of Queue (Q), veh/ln 14.2 4.0 3.9 10.7 24.4 24.8 3.7 3.0 5.0 2.1 2.5 12.5

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 *1.3* 0.6 0.0 *4.1*

Uniform Delay (d1), s/veh 56.3 12.5 12.6 56.1 22.2 22.5 63.5 57.1 59.0 62.8 56.7 60.6

Incremental Delay (d2), s/veh 52.6 0.5 0.6 30.2 7.5 8.1 13.6 2.5 20.1 3.6 1.9 157.1

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 108.9 13.1 13.1 86.3 29.7 30.6 77.1 59.7 79.0 66.5 58.6 217.7

Level of Service (LOS) F B B F C C E E E E E F

Approach Delay, s/veh / LOS 46.7 D 36.9 D 72.8 E 155.9 F

Intersection Delay s/veh / LOS 53.5 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.4 B 2.9 C 2.9 C

Bicycle LOS Score / LOS 1.2 A 2.2 B 1.0 A 1.0 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Mar 15, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period PM Peak Hour PHF 0.92

Intersection US 42 @ Lime Kiln Ln Analysis Year 2018 Developed Analysis Period 1> 7:00

File Name 7_DevPM_US42&LimeKiln.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 331 1576 103 240 561 69 90 120 261 86 125 114

Signal Information

Green

Yellow

Red

21.7 2.7 68.8 22.9 0.0 0.0

3.6 0.0 4.3 3.6 0.0 0.0

3.0 0.0 1.8 2.6 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 4 4

Case Number 2.0 4.0 2.0 4.0 5.0 5.0 5.0 5.0

Phase Duration, s 31.0 77.6 28.3 74.9 29.1 29.1 29.1 29.1

Change Period, (Y+Rc), s 6.6 6.1 6.6 6.1 6.2 6.2 6.2 6.2

Max Allow Headway (MAH), s 4.9 0.0 4.9 0.0 5.1 5.1 5.1 5.1

Queue Clearance Time (gs), s 26.4 21.5 24.9 24.9 20.1 20.1

Green Extension Time (ge), s 0.0 0.0 0.1 0.0 0.0 0.0 0.5 0.5

Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probability 1.00 1.00 1.00 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 360 915 910 261 349 336 98 130 284 93 136 124

Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1863 1822 1774 1863 1791 1248 1863 1579 1255 1863 1579

Queue Service time (gs ), s 24.4 61.2 63.3 19.5 15.2 15.3 10.3 8.4 22.9 9.7 8.8 9.5

Cycle Queue Clearance Time (gc), s 24.4 61.2 63.3 19.5 15.2 15.3 19.1 8.4 22.9 18.1 8.8 9.5

Capacity (c), veh/h 321 987 966 285 949 913 184 316 268 188 316 268

Volume-to-Capacity Ratio (X) 1.122 0.927 0.942 0.917 0.367 0.368 0.533 0.413 1.059 0.498 0.430 0.463

Available Capacity (ca), veh/h 321 987 966 294 949 913 184 316 268 188 316 268

Back of Queue (Q), veh/ln 18.6 30.4 31.2 11.2 6.8 6.6 3.4 4.0 14.4 3.2 4.2 3.9

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 *2.2* 0.0 0.0 0.0 0.0 *3.1* 0.0 0.0 *1.4*

Uniform Delay (d1), s/veh 55.3 29.3 29.8 55.8 20.0 20.0 58.8 50.0 56.1 58.1 50.2 50.5

Incremental Delay (d2), s/veh 87.4 15.6 18.0 31.8 1.1 1.1 3.9 1.2 71.5 2.9 1.3 1.8

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 142.7 44.9 47.8 87.6 21.1 21.1 62.6 51.3 127.6 61.0 51.5 52.3

Level of Service (LOS) F D D F C C E D F E D D

Approach Delay, s/veh / LOS 62.2 E 39.4 D 95.7 F 54.3 D

Intersection Delay s/veh / LOS 60.4 E

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.4 B 2.9 C 2.9 C

Bicycle LOS Score / LOS 2.3 B 1.3 A 1.3 A 1.1 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Mar 15, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period AM Peak Hour PHF 0.92

Intersection US 42 & Holiday Manor Analysis Year 2018 Developed Analysis Period 1> 7:00

File Name 8_DevAM_US42&Holiday.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 738 103 17 1879 118 32

Signal Information

Green

Yellow

Red

2.5 93.5 21.8 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

1.8 1.6 3.0 0.0 0.0 0.0

1 2 3

5 6 7 8

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 4 4 0

Case Number 0.0 4.0 2.0 4.0 9.0 9.0 0.0

Phase Duration, s 0.0 127.1 7.9 135.0 28.4 28.4 0.0

Change Period, (Y+Rc), s 5.2 5.2 5.4 5.2 6.6 6.6 0.0

Max Allow Headway (MAH), s 0.0 0.0 3.9 0.0 4.0 4.0 0.0

Queue Clearance Time (gs), s 3.4 23.8 23.8

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 0.50 1.00 1.00

Max Out Probability 0.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 0 467 447 18 2042 0 128 0 35 0

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1863 1782 1774 1773 0 1774 0 1579 0

Queue Service time (gs ), s 0.0 13.9 13.9 1.4 45.6 0.0 8.8 21.8 2.6 0.0

Cycle Queue Clearance Time (gc), s 0.0 13.9 13.9 1.4 45.6 0.0 8.8 21.8 2.6 0.0

Capacity (c), veh/h 1290 1234 33 2664 286 0 255

Volume-to-Capacity Ratio (X) 0.000 0.362 0.362 0.562 0.767 0.000 0.448 0.000 0.136 0.000

Available Capacity (ca), veh/h 1290 1234 150 2664 286 0 255

Back of Queue (Q), veh/ln 5.5 5.3 0.8 15.8 4.0 1.0

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 8.5 8.5 65.7 9.9 51.2 0.0 48.5

Incremental Delay (d2), s/veh 0.0 0.8 0.8 14.2 2.2 0.0 1.1 0.0 0.2 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 9.3 9.3 79.9 12.0 52.3 0.0 48.8

Level of Service (LOS) A A E B D D

Approach Delay, s/veh / LOS 9.3 A 12.6 B 51.5 D 0.0

Intersection Delay s/veh / LOS 13.7 B

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.6 A 0.7 A 2.9 C 2.8 C

Bicycle LOS Score / LOS 1.2 A 2.2 B F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Mar 15, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period PM Peak Hour PHF 0.92

Intersection US 42 & Holiday Manor Analysis Year 2018 Developed Analysis Period 1> 7:00

File Name 8_DevPM_US42&Holiday.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 1868 253 34 787 236 139

Signal Information

Green

Yellow

Red

3.7 89.3 24.8 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

1.8 1.6 3.0 0.0 0.0 0.0

1 2 3

5 6 7 8

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 4 4 0

Case Number 0.0 4.0 2.0 4.0 9.0 9.0 0.0

Phase Duration, s 0.0 125.9 9.1 135.0 31.4 31.4 0.0

Change Period, (Y+Rc), s 5.2 5.2 5.4 5.2 6.6 6.6 0.0

Max Allow Headway (MAH), s 0.0 0.0 3.9 0.0 4.0 4.0 0.0

Queue Clearance Time (gs), s 4.8 26.8 26.8

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 0.75 1.00 1.00

Max Out Probability 0.02 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 0 1153 1153 37 855 0 257 0 151 0

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1863 1786 1774 1773 0 1774 0 1579 0

Queue Service time (gs ), s 0.0 74.3 83.3 2.8 11.6 0.0 18.6 24.8 11.7 0.0

Cycle Queue Clearance Time (gc), s 0.0 74.3 83.3 2.8 11.6 0.0 18.6 24.8 11.7 0.0

Capacity (c), veh/h 1231 1181 49 2585 326 0 290

Volume-to-Capacity Ratio (X) 0.000 0.936 0.976 0.750 0.331 0.000 0.787 0.000 0.521 0.000

Available Capacity (ca), veh/h 1231 1181 150 2585 326 0 290

Back of Queue (Q), veh/ln 33.9 38.1 1.5 4.1 9.3 4.7

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 20.3 21.9 65.2 6.5 52.6 0.0 49.7

Incremental Delay (d2), s/veh 0.0 14.3 21.1 20.1 0.3 0.0 12.1 0.0 1.7 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 34.6 42.9 85.2 6.9 64.7 0.0 51.4

Level of Service (LOS) C D F A E D

Approach Delay, s/veh / LOS 38.8 D 10.1 B 59.7 E 0.0

Intersection Delay s/veh / LOS 34.1 C

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.7 A 0.7 A 2.9 C 2.8 C

Bicycle LOS Score / LOS 2.4 B 1.2 A F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 10, 2012 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.92

Intersection US 42 at WB I-264 ramps Analysis Year 2018 Developed Analysis Period 1> 7:00

File Name 1_RIROdevelam_US42at264WB.xus

Project Description VA Hospital TIS - RIRO Scenario

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 615 392 1137 1160 317 268

Signal Information

Green

Yellow

Red

51.6 37.6 28.1 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

2.3 2.3 2.3 0.0 0.0 0.0

1 2 3 4

5 6 7 8

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 0 4 4

Case Number 0.0 3.0 2.0 4.0 0.0 9.0 9.0

Phase Duration, s 0.0 77.5 57.5 135.0 0.0 34.0 34.0

Change Period, (Y+Rc), s 5.9 5.9 5.9 5.9 0.0 5.9 5.9

Max Allow Headway (MAH), s 0.0 0.0 4.9 0.0 0.0 5.1 5.1

Queue Clearance Time (gs), s 48.7 30.1 30.1

Green Extension Time (ge), s 0.0 0.0 2.9 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 0 668 393 1236 1261 0 0 345 0 291

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1773 1579 1723 1773 0 0 1723 0 1579

Queue Service time (gs ), s 0.0 22.6 32.3 46.7 22.0 0.0 0.0 11.9 28.1 24.2

Cycle Queue Clearance Time (gc), s 0.0 22.6 32.3 46.7 22.0 0.0 0.0 11.9 28.1 24.2

Capacity (c), veh/h 988 440 1316 2498 717 0 329

Volume-to-Capacity Ratio (X) 0.000 0.676 0.895 0.939 0.505 0.000 0.000 0.480 0.000 0.887

Available Capacity (ca), veh/h 988 440 1355 2498 717 0 329

Back of Queue (Q), veh/ln 10.4 15.4 21.6 8.1 5.2 11.7

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 *1.0* *3.3* 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 43.3 46.8 40.2 9.1 47.0 0.0 51.9

Incremental Delay (d2), s/veh 0.0 3.7 23.3 12.6 0.7 0.0 0.0 0.7 0.0 24.4

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 47.0 70.1 52.8 9.9 47.7 0.0 76.3

Level of Service (LOS) D E D A D E

Approach Delay, s/veh / LOS 55.5 E 31.1 C 0.0 60.8 E

Intersection Delay s/veh / LOS 41.8 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 0.7 A 1.9 A 3.0 C 2.9 C

Bicycle LOS Score / LOS 1.4 A 2.5 B F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 10, 2012 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.92

Intersection US 42 at WB I-264 ramps Analysis Year 2018 Developed Analysis Period 1> 7:00

File Name 1_RIROdevelpm_US42at264WB.xus

Project Description VA Hospital TIS - RIRO Scenario

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 1085 331 920 913 767 136

Signal Information

Green

Yellow

Red

40.1 45.1 32.1 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

2.3 2.3 2.3 0.0 0.0 0.0

1 2 3 4

5 6 7 8

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 0 4 4

Case Number 0.0 3.0 2.0 4.0 0.0 9.0 9.0

Phase Duration, s 0.0 89.0 46.0 135.0 0.0 38.0 38.0

Change Period, (Y+Rc), s 5.9 5.9 5.9 5.9 0.0 5.9 5.9

Max Allow Headway (MAH), s 0.0 0.0 4.9 0.0 0.0 5.0 5.0

Queue Clearance Time (gs), s 40.8 34.1 34.1

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 0 1179 327 1000 992 0 0 834 0 148

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1773 1579 1723 1773 0 0 1723 0 1579

Queue Service time (gs ), s 0.0 44.8 23.5 38.8 17.1 0.0 0.0 32.1 32.1 10.6

Cycle Queue Clearance Time (gc), s 0.0 44.8 23.5 38.8 17.1 0.0 0.0 32.1 32.1 10.6

Capacity (c), veh/h 1185 527 1023 2393 819 0 375

Volume-to-Capacity Ratio (X) 0.000 0.995 0.620 0.977 0.415 0.000 0.000 1.018 0.000 0.394

Available Capacity (ca), veh/h 1185 527 1023 2393 819 0 375

Back of Queue (Q), veh/ln 23.4 9.8 19.6 6.4 17.8 4.3

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.7 *3.0* 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 44.8 37.8 47.0 9.9 51.5 0.0 43.3

Incremental Delay (d2), s/veh 0.0 25.1 5.4 22.7 0.5 0.0 0.0 36.0 0.0 1.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 69.9 43.2 69.7 10.4 87.4 0.0 44.2

Level of Service (LOS) E D E B F D

Approach Delay, s/veh / LOS 64.1 E 40.2 D 0.0 80.9 F

Intersection Delay s/veh / LOS 57.1 E

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 0.7 A 1.9 A 3.0 C 2.9 C

Bicycle LOS Score / LOS 1.7 A 2.1 B F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 10, 2012 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.92

Intersection US 42 at I-264 EB ramps Analysis Year 2018 Developed Analysis Period 1> 7:00

File Name 2_RIROdevelam_US42at264EB.xus

Project Description VA Hospital TIS - RIRO Scenario

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 134 883 2148 726 236 470

Signal Information

Green

Yellow

Red

13.3 72.9 31.1 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

2.3 2.3 2.3 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 7

Case Number 2.0 4.0 0.0 3.0 9.0 9.0 0.0

Phase Duration, s 19.2 135.0 0.0 115.8 37.0 37.0 0.0

Change Period, (Y+Rc), s 5.9 5.9 5.9 5.9 5.9 5.9 5.9

Max Allow Headway (MAH), s 4.9 0.0 0.0 0.0 5.1 5.1 0.0

Queue Clearance Time (gs), s 12.9 33.1 33.1

Green Extension Time (ge), s 0.4 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 0.02 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 146 960 0 0 2335 789 257 0 511 0

Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1773 0 0 1691 1579 1723 0 1397 0

Queue Service time (gs ), s 10.9 15.9 0.0 0.0 52.9 62.1 8.4 31.1 23.2 0.0

Cycle Queue Clearance Time (gc), s 10.9 15.9 0.0 0.0 52.9 62.1 8.4 31.1 23.2 0.0

Capacity (c), veh/h 174 2420 2741 853 794 0 644

Volume-to-Capacity Ratio (X) 0.835 0.397 0.000 0.000 0.852 0.925 0.323 0.000 0.794 0.000

Available Capacity (ca), veh/h 317 2420 2741 853 794 0 644

Back of Queue (Q), veh/ln 5.5 6.0 21.3 26.4 3.6 8.7

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) *1.9* 0.0 0.0 0.0 0.0 *2.1* 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 59.8 9.3 26.4 28.5 43.2 0.0 48.9

Incremental Delay (d2), s/veh 13.6 0.5 0.0 0.0 3.6 17.3 0.3 0.0 7.1 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 73.4 9.8 30.0 45.8 43.5 0.0 56.1

Level of Service (LOS) E A C D D E

Approach Delay, s/veh / LOS 18.2 B 34.0 C 51.9 D 0.0

Intersection Delay s/veh / LOS 33.3 C

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.1 B 0.7 A 3.0 C 3.2 C

Bicycle LOS Score / LOS 1.4 A 2.2 B F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 10, 2012 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.92

Intersection US 42 at I-264 EB ramps Analysis Year 2018 Developed Analysis Period 1> 7:00

File Name 2_RIROdevelpm_US42at264EB.xus

Project Description VA Hospital TIS - RIRO Scenario

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 122 1735 1455 314 383 858

Signal Information

Green

Yellow

Red

12.3 57.9 47.1 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

2.3 2.3 2.3 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 7

Case Number 2.0 4.0 0.0 3.0 9.0 9.0 0.0

Phase Duration, s 18.2 135.0 0.0 116.8 53.0 53.0 0.0

Change Period, (Y+Rc), s 5.9 5.9 5.9 5.9 5.9 5.9 5.9

Max Allow Headway (MAH), s 4.9 0.0 0.0 0.0 5.1 5.1 0.0

Queue Clearance Time (gs), s 11.9 49.1 49.1

Green Extension Time (ge), s 0.4 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 0.01 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 133 1886 0 0 1582 341 416 0 933 0

Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1773 0 0 1691 1579 1723 0 1397 0

Queue Service time (gs ), s 9.9 66.9 0.0 0.0 34.9 21.3 12.1 47.1 44.0 0.0

Cycle Queue Clearance Time (gc), s 9.9 66.9 0.0 0.0 34.9 21.3 12.1 47.1 44.0 0.0

Capacity (c), veh/h 162 1999 2175 677 1202 0 975

Volume-to-Capacity Ratio (X) 0.819 0.943 0.000 0.000 0.727 0.504 0.346 0.000 0.957 0.000

Available Capacity (ca), veh/h 317 1999 2175 677 1202 0 975

Back of Queue (Q), veh/ln 5.0 29.6 14.5 8.5 5.1 17.5

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) *1.7* 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 60.2 27.4 32.0 28.1 32.5 0.0 43.0

Incremental Delay (d2), s/veh 13.3 10.6 0.0 0.0 2.2 2.7 0.2 0.0 19.3 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 73.5 38.0 34.2 30.8 32.8 0.0 62.2

Level of Service (LOS) E D C C C E

Approach Delay, s/veh / LOS 40.4 D 33.6 C 53.1 D 0.0

Intersection Delay s/veh / LOS 41.2 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.1 B 0.7 A 3.0 C 3.2 C

Bicycle LOS Score / LOS 2.2 B 1.5 A F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 8, 2012 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.92

Intersection US 42 at Northfield Drive Analysis Year Developed 2018 Analysis Period 1> 7:00

File Name 3_RIRODevAM_us42north.xus

Project Description VA Hospital TIS - RIRO Scenario

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 860 512 2708 17 0 20 34 88

Signal Information

Green

Yellow

Red

114.0 8.4 0.0 0.0 0.0 0.0

3.6 3.6 0.0 0.0 0.0 0.0

2.4 3.0 0.0 0.0 0.0 0.0

1 2 3

5 6 7 8

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 7 4 8 8

Case Number 0.0 3.0 0.0 4.0 0.0 4.0 5.0 5.0

Phase Duration, s 0.0 120.0 0.0 120.0 0.0 15.0 15.0 15.0

Change Period, (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.6 6.6 6.6

Max Allow Headway (MAH), s 0.0 0.0 0.0 0.0 0.0 5.2 5.2 5.2

Queue Clearance Time (gs), s 3.8 10.4 10.4

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 0.56 0.98 0.98

Max Out Probability 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 0 935 557 0 1481 1481 0 0 22 37 0 63

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1773 1579 0 1863 1859 0 0 1579 1412 0 1579

Queue Service time (gs ), s 0.0 7.5 11.4 0.0 81.5 82.4 0.0 0.0 1.8 3.5 8.4 5.3

Cycle Queue Clearance Time (gc), s 0.0 7.5 11.4 0.0 81.5 82.4 0.0 0.0 1.8 5.2 8.4 5.3

Capacity (c), veh/h 2995 1333 1573 1569 98 123 0 98

Volume-to-Capacity Ratio (X) 0.000 0.312 0.417 0.000 0.942 0.944 0.000 0.000 0.221 0.301 0.000 0.642

Available Capacity (ca), veh/h 2995 1333 1573 1569 98 123 0 98

Back of Queue (Q), veh/ln 1.8 2.7 25.1 25.4 0.8 1.4 2.5

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 2.2 2.5 8.0 8.0 60.2 62.7 0.0 61.8

Incremental Delay (d2), s/veh 0.0 0.3 1.0 0.0 12.5 12.8 0.0 0.0 1.6 1.9 0.0 15.1

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 2.5 3.5 20.5 20.8 61.8 64.6 0.0 77.0

Level of Service (LOS) A A C C E E E

Approach Delay, s/veh / LOS 2.9 A 20.6 C 61.8 E 72.4 E

Intersection Delay s/veh / LOS 16.2 B

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.3 A 2.2 B 2.7 B 2.9 C

Bicycle LOS Score / LOS 1.7 A 2.9 C 0.5 A F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 8, 2012 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.92

Intersection US 42 at Northfield Drive Analysis Year Developed 2018 Analysis Period 1> 7:00

File Name 3_RIRODevPM_us42north.xus

Project Description VA Hospital TIS - RIRO Scenario

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 2069 524 1683 36 0 45 23 45

Signal Information

Green

Yellow

Red

113.8 8.6 0.0 0.0 0.0 0.0

3.6 3.6 0.0 0.0 0.0 0.0

2.4 3.0 0.0 0.0 0.0 0.0

1 2 3

5 6 7 8

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 7 4 8 8

Case Number 0.0 3.0 0.0 4.0 0.0 4.0 5.0 5.0

Phase Duration, s 0.0 119.8 0.0 119.8 0.0 15.2 15.2 15.2

Change Period, (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.6 6.6 6.6

Max Allow Headway (MAH), s 0.0 0.0 0.0 0.0 0.0 5.2 5.2 5.2

Queue Clearance Time (gs), s 6.0 10.7 10.7

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0

Phase Call Probability 0.84 0.79 0.79

Max Out Probability 0.13 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 0 2249 570 0 935 934 0 0 49 25 0 16

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1773 1579 0 1863 1849 0 0 1579 1378 0 1579

Queue Service time (gs ), s 0.0 36.9 12.0 0.0 21.4 21.7 0.0 0.0 4.0 2.4 8.7 1.3

Cycle Queue Clearance Time (gc), s 0.0 36.9 12.0 0.0 21.4 21.7 0.0 0.0 4.0 6.3 8.7 1.3

Capacity (c), veh/h 2987 1330 1569 1557 102 103 0 102

Volume-to-Capacity Ratio (X) 0.000 0.753 0.428 0.000 0.596 0.600 0.000 0.000 0.481 0.244 0.000 0.160

Available Capacity (ca), veh/h 2987 1330 1569 1557 157 151 0 157

Back of Queue (Q), veh/ln 9.4 2.9 6.0 6.0 1.8 0.9 0.6

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 4.6 2.6 3.4 3.4 61.0 63.9 0.0 59.7

Incremental Delay (d2), s/veh 0.0 1.8 1.0 0.0 1.7 1.7 0.0 0.0 5.0 1.7 0.0 1.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 6.4 3.6 5.0 5.1 65.9 65.7 0.0 60.7

Level of Service (LOS) A A A A E E E

Approach Delay, s/veh / LOS 5.8 A 5.1 A 65.9 E 63.7 E

Intersection Delay s/veh / LOS 6.7 A

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.3 A 2.2 B 2.7 B 2.9 C

Bicycle LOS Score / LOS 2.8 C 2.0 B 0.6 A F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 10, 2012 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.92

Intersection Slip Ramp at Old BrownsboroAnalysis Year 2018 Developed Analysis Period 1> 7:00

File Name 4_RIROdevelam_OldBrownsboroatSlipRamp.xus

Project Description VA Hospital TIS - RIRO Scenario

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 355 171 54 23 14 221 273 181

Signal Information

Green

Yellow

Red

29.0 15.3 13.0 0.0 0.0 0.0

4.0 4.0 4.0 0.0 0.0 0.0

2.0 2.0 2.0 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 75.3 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 6 6 3 8 7 4

Case Number 0.0 3.0 5.0 5.0 0.0 3.0 2.0 4.0

Phase Duration, s 0.0 35.0 35.0 35.0 0.0 19.0 21.3 40.3

Change Period, (Y+Rc), s 5.0 6.0 6.0 6.0 5.0 6.0 6.0 6.0

Max Allow Headway (MAH), s 0.0 4.9 5.7 5.7 0.0 5.2 4.9 4.8

Queue Clearance Time (gs), s 14.1 31.0 31.0 12.0 14.1 6.8

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 1.0 1.3 0.8

Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probability 1.00 1.00 1.00 0.03 0.01 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 0 386 175 59 0 25 0 15 218 297 197 0

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1863 1579 994 0 1579 0 1863 1579 1774 1863 0

Queue Service time (gs ), s 0.0 12.1 5.8 3.7 29.0 0.5 0.0 0.5 10.0 12.1 4.8 0.0

Cycle Queue Clearance Time (gc), s 0.0 12.1 5.8 15.8 29.0 0.5 0.0 0.5 10.0 12.1 4.8 0.0

Capacity (c), veh/h 717 608 318 0 929 321 272 361 849

Volume-to-Capacity Ratio (X) 0.000 0.538 0.288 0.185 0.000 0.027 0.000 0.047 0.802 0.822 0.232 0.000

Available Capacity (ca), veh/h 717 608 318 0 929 618 524 683 849

Back of Queue (Q), veh/ln 5.0 2.0 0.9 0.1 0.2 4.2 5.5 1.9

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 18.0 16.0 24.1 0.0 6.5 26.0 29.9 28.7 12.5

Incremental Delay (d2), s/veh 0.0 1.1 0.4 0.4 0.0 0.0 0.0 0.1 7.6 6.5 0.2 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 19.0 16.4 24.5 0.0 6.5 26.1 37.5 35.2 12.7

Level of Service (LOS) B B C A C D D B

Approach Delay, s/veh / LOS 18.2 B 19.1 B 36.8 D 26.2 C

Intersection Delay s/veh / LOS 24.3 C

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.3 B 1.7 A

Bicycle LOS Score / LOS 1.4 A F 0.9 A 1.3 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 10, 2012 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.92

Intersection Slip Ramp at Old BrownsboroAnalysis Year 2018 Developed Analysis Period 1> 7:00

File Name 4_RIROdevelpm_OldBrownsboroatSlipRamp.xus

Project Description VA Hospital TIS - RIRO Scenario

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 647 119 31 38 19 320 316 139

Signal Information

Green

Yellow

Red

44.8 24.0 25.5 0.0 0.0 0.0

4.0 4.0 4.0 0.0 0.0 0.0

2.0 2.0 2.0 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 112.4 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 6 6 3 8 7 4

Case Number 0.0 3.0 5.0 5.0 0.0 3.0 2.0 4.0

Phase Duration, s 0.0 50.8 50.8 50.8 0.0 31.5 30.0 61.6

Change Period, (Y+Rc), s 5.0 6.0 6.0 6.0 5.0 6.0 6.0 6.0

Max Allow Headway (MAH), s 0.0 4.9 6.1 6.1 0.0 5.2 4.9 4.8

Queue Clearance Time (gs), s 43.0 46.9 46.9 24.6 23.2 7.0

Green Extension Time (ge), s 0.0 1.8 0.0 0.0 0.0 0.9 0.8 0.8

Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probability 1.00 1.00 1.00 0.93 1.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 0 703 118 34 0 41 0 21 326 343 151 0

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1863 1579 741 0 1579 0 1863 1579 1774 1863 0

Queue Service time (gs ), s 0.0 41.0 5.5 3.8 44.9 1.2 0.0 1.0 22.6 21.2 5.0 0.0

Cycle Queue Clearance Time (gc), s 0.0 41.0 5.5 44.9 44.9 1.2 0.0 1.0 22.6 21.2 5.0 0.0

Capacity (c), veh/h 743 630 89 0 967 423 359 379 921

Volume-to-Capacity Ratio (X) 0.000 0.946 0.188 0.377 0.000 0.043 0.000 0.049 0.909 0.906 0.164 0.000

Available Capacity (ca), veh/h 779 660 89 0 967 497 421 442 921

Back of Queue (Q), veh/ln 21.9 2.0 1.0 0.4 0.4 10.9 11.4 2.1

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 32.6 22.0 54.8 0.0 8.7 33.9 42.3 43.1 15.6

Incremental Delay (d2), s/veh 0.0 20.2 0.2 3.7 0.0 0.0 0.0 0.1 22.3 21.1 0.1 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 52.8 22.2 58.5 0.0 8.7 34.0 64.6 64.3 15.8

Level of Service (LOS) D C E A C E E B

Approach Delay, s/veh / LOS 48.4 D 31.1 C 62.8 E 49.4 D

Intersection Delay s/veh / LOS 50.8 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.3 B 1.7 A

Bicycle LOS Score / LOS 1.8 A F 1.1 A 1.3 A
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                 HCS+: Unsignalized Intersections Release 5.3                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              MGV                                                      
Agency/Co.:           BTM Engineering, Inc.                                    
Date Performed:       3/16/2012                                                
Analysis Time Period: AM Peak Hour                                             
Intersection:         Old Brownsboro & Warrington                              
Jurisdiction:         Jefferson Co.                                            
Units: U. S. Customary                                                         
Analysis Year:        2018 Developed                                           
Project ID:  VA Hospital TIS - RIRO Scenario                                   
East/West Street:     Old Brownsboro Rd                                        
North/South Street:   Warrington Way                                           
Intersection Orientation: EW                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Eastbound              Westbound                
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                             758    17       84     72                   
Peak-Hour Factor, PHF              1.00   1.00     1.00   1.00                 
Hourly Flow Rate, HFR              758    17       84     72                   
Percent Heavy Vehicles             --     --       0      --     --            
Median Type/Storage         TWLTL                 / 2                          
RT Channelized?                                                                
Lanes                              1    0             1   1                    
Configuration                          TR              L  T                    
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Northbound             Southbound               
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      5             114                                  
Peak Hour Factor, PHF       1.00          1.00                                 
Hourly Flow Rate, HFR       5             114                                  
Percent Heavy Vehicles      0             0                                    
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /                     /       
Lanes                          1        1                                      
Configuration                   L      R                                       
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            EB     WB        Northbound            Southbound          
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config                L   |  L             R    |                         
______________________________________________________________________________ 
v (vph)                    84     5             114                            
C(m) (vph)                 850    413           406                            
v/c                        0.10   0.01          0.28                           
95% queue length           0.33   0.04          1.14                           
Control Delay              9.7    13.8          17.3                           
LOS                         A      B             C                             
Approach Delay                           17.1                                  
Approach LOS                              C                                    
______________________________________________________________________________ 
                                                                               



                 HCS+: Unsignalized Intersections Release 5.3                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              MGV                                                      
Agency/Co.:           BTM Engineering, Inc.                                    
Date Performed:       3/16/2012                                                
Analysis Time Period: PM Peak Hour                                             
Intersection:         Old Brownsboro & Warrington                              
Jurisdiction:         Jefferson Co.                                            
Units: U. S. Customary                                                         
Analysis Year:        2018 Developed                                           
Project ID:  VA Hospital TIS - RIRO Scenario                                   
East/West Street:     Old Brownsboro Rd                                        
North/South Street:   Warrington Way                                           
Intersection Orientation: EW                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Eastbound              Westbound                
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                             1173   15       48     63                   
Peak-Hour Factor, PHF              1.00   1.00     1.00   1.00                 
Hourly Flow Rate, HFR              1173   15       48     63                   
Percent Heavy Vehicles             --     --       0      --     --            
Median Type/Storage         TWLTL                 / 2                          
RT Channelized?                                                                
Lanes                              1    0             1   1                    
Configuration                          TR              L  T                    
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Northbound             Southbound               
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      6             147                                  
Peak Hour Factor, PHF       1.00          1.00                                 
Hourly Flow Rate, HFR       6             147                                  
Percent Heavy Vehicles      0             0                                    
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /                     /       
Lanes                          1        1                                      
Configuration                   L      R                                       
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            EB     WB        Northbound            Southbound          
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config                L   |  L             R    |                         
______________________________________________________________________________ 
v (vph)                    48     6             147                            
C(m) (vph)                 595    275           234                            
v/c                        0.08   0.02          0.63                           
95% queue length           0.26   0.07          3.77                           
Control Delay              11.6   18.4          43.3                           
LOS                         B      C             E                             
Approach Delay                           42.3                                  
Approach LOS                              E                                    
______________________________________________________________________________ 
                                                                               



2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 8, 2012 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.92

Intersection Old Brownsboro at Herr Ln Analysis Year Developed 2018 Analysis Period 1> 7:00

File Name 5_RIRODevAM_OldBrownsboro_Herr.xus

Project Description VA Hospital TIS - RIRO Scenario

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 307 312 295 171 138 117 86 252 64 85 103 106

Signal Information

Green

Yellow

Red

11.7 5.7 30.0 11.8 34.0 0.0

3.5 0.0 3.6 3.6 3.6 0.0

3.0 0.0 2.5 2.7 2.7 0.0

1 2 3 4

5 6 7

Cycle, s 118.3 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 8 8 4 4

Case Number 1.1 3.0 1.1 4.0 10.0 10.0 9.0 9.0

Phase Duration, s 23.9 41.8 18.2 36.1 40.3 40.3 18.1 18.1

Change Period, (Y+Rc), s 6.5 6.1 6.5 6.1 6.3 6.3 6.3 6.3

Max Allow Headway (MAH), s 4.9 5.0 4.9 5.0 4.9 4.9 5.0 5.0

Queue Clearance Time (gs), s 16.8 23.1 11.0 19.0 36.0 36.0 10.4 10.4

Green Extension Time (ge), s 0.5 3.8 0.7 1.5 0.0 0.0 1.4 1.4

Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probability 1.00 0.03 0.01 0.00 1.00 1.00 0.02 0.02

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 334 339 321 186 0 277 93 0 343 92 112 115

Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1863 1579 1774 0 1721 1774 0 1797 1774 1863 1579

Queue Service time (gs ), s 14.8 18.4 21.1 9.0 0.0 17.0 4.7 34.0 19.9 5.9 6.8 8.4

Cycle Queue Clearance Time (gc), s 14.8 18.4 21.1 9.0 0.0 17.0 4.7 34.0 19.9 5.9 6.8 8.4

Capacity (c), veh/h 442 562 476 387 436 510 0 516 176 185 157

Volume-to-Capacity Ratio (X) 0.755 0.603 0.673 0.480 0.000 0.635 0.183 0.000 0.665 0.524 0.605 0.734

Available Capacity (ca), veh/h 482 708 600 587 654 510 0 375 394 334

Back of Queue (Q), veh/ln 6.9 8.5 8.3 3.9 7.3 2.0 8.9 2.7 3.4 3.7

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.4 0.4 0.0 0.0 0.2 0.7 0.0 0.0 0.4

Uniform Delay (d1), s/veh 24.8 35.3 36.2 28.6 39.3 31.7 37.2 50.6 51.1 51.8

Incremental Delay (d2), s/veh 6.8 1.5 2.7 1.3 0.0 2.2 0.2 0.0 2.1 3.4 4.5 9.1

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 31.6 36.7 38.9 29.9 41.5 32.0 39.3 54.0 55.5 60.8

Level of Service (LOS) C D D C D C D D E E

Approach Delay, s/veh / LOS 35.7 D 36.8 D 37.7 D 57.0 E

Intersection Delay s/veh / LOS 39.4 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.3 B 2.5 B 2.3 B 2.4 B

Bicycle LOS Score / LOS 2.1 B 1.3 A 1.2 A 1.0 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 8, 2012 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.92

Intersection Old Brownsboro at Herr Ln Analysis Year Developed 2018 Analysis Period 1> 7:00

File Name 5_RIRODevPM_OldBrownsboro_Herr.xus

Project Description VA Hospital TIS - RIRO Scenario

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 404 445 426 131 101 96 115 362 136 69 244 138

Signal Information

Green

Yellow

Red

10.0 7.5 30.0 21.7 39.0 0.0

3.5 3.5 3.6 3.6 3.6 0.0

3.0 3.0 2.5 2.7 2.7 0.0

1 2 3 4

5 6 7

Cycle, s 139.9 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 8 8 4 4

Case Number 1.1 3.0 1.1 4.0 10.0 10.0 9.0 9.0

Phase Duration, s 30.5 50.1 16.5 36.1 45.3 45.3 28.0 28.0

Change Period, (Y+Rc), s 6.5 6.1 6.5 6.1 6.3 6.3 6.3 6.3

Max Allow Headway (MAH), s 4.9 5.0 4.9 5.0 4.9 4.9 5.0 5.0

Queue Clearance Time (gs), s 25.0 38.0 10.7 17.7 41.0 41.0 21.6 21.6

Green Extension Time (ge), s 0.0 5.9 0.0 1.2 0.0 0.0 0.1 0.1

Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probability 1.00 0.05 1.00 0.00 1.00 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 439 484 430 142 0 214 125 0 541 75 265 134

Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1863 1579 1774 0 1713 1774 0 1775 1774 1863 1579

Queue Service time (gs ), s 23.0 33.6 36.0 8.7 0.0 15.7 7.7 39.0 39.0 5.2 19.6 10.9

Cycle Queue Clearance Time (gc), s 23.0 33.6 36.0 8.7 0.0 15.7 7.7 39.0 39.0 5.2 19.6 10.9

Capacity (c), veh/h 475 586 496 245 367 494 0 495 276 289 245

Volume-to-Capacity Ratio (X) 0.925 0.826 0.867 0.580 0.000 0.583 0.253 0.000 1.094 0.272 0.917 0.545

Available Capacity (ca), veh/h 475 865 733 245 612 494 0 279 293 248

Back of Queue (Q), veh/ln 12.7 16.2 15.1 4.1 6.9 3.4 24.3 2.4 11.8 4.6

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.8 0.4 0.0 0.0 0.3 *1.9* 0.0 0.0 0.5

Uniform Delay (d1), s/veh 28.8 44.4 45.2 40.4 49.4 39.2 50.5 52.1 58.2 54.5

Incremental Delay (d2), s/veh 24.4 5.3 8.8 4.2 0.0 2.1 0.4 0.0 52.7 0.8 32.1 3.1

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 53.3 49.7 54.0 44.6 51.4 39.5 103.2 52.9 90.3 57.7

Level of Service (LOS) D D D D D D F D F E

Approach Delay, s/veh / LOS 52.3 D 48.7 D 91.2 F 75.2 E

Intersection Delay s/veh / LOS 64.7 E

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.3 B 2.5 B 2.3 B 2.5 B

Bicycle LOS Score / LOS 2.7 B 1.1 A 1.6 A 1.3 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Mar 15, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period AM Peak Hour PHF 0.92

Intersection US 42 @ Lime Kiln Ln Analysis Year 2018 Developed Analysis Period 1> 7:00

File Name 7_RIRODevAM_US42&LimeKiln_SPLIT.xus

Project Description VA Hospital TIS - RIRO Scenario

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 271 461 57 231 1734 80 551 82 96 54 74 182

Signal Information

Green

Yellow

Red

24.9 0.9 75.5 13.8 23.8 0.0

3.6 0.0 4.3 3.6 3.6 0.0

3.0 0.0 1.8 2.6 2.6 0.0

1 2 3 4

5 6 7

Cycle, s 164.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 4 4

Case Number 2.0 4.0 2.0 4.0 10.0 10.0 9.0 9.0

Phase Duration, s 31.5 101.6 32.4 102.5 30.0 30.0 20.0 20.0

Change Period, (Y+Rc), s 6.6 6.1 6.6 6.1 6.2 6.2 6.2 6.2

Max Allow Headway (MAH), s 4.9 0.0 4.9 0.0 5.0 5.0 5.1 5.1

Queue Clearance Time (gs), s 26.9 24.8 25.8 25.8 15.8 15.8

Green Extension Time (ge), s 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probability 1.00 0.03 1.00 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 295 286 277 251 986 986 599 0 193 59 80 171

Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1863 1791 1774 1863 1834 1723 0 1698 1774 1863 1579

Queue Service time (gs ), s 24.9 16.1 16.2 22.8 76.4 76.4 23.8 23.8 18.0 5.1 6.8 13.8

Cycle Queue Clearance Time (gc), s 24.9 16.1 16.2 22.8 76.4 76.4 23.8 23.8 18.0 5.1 6.8 13.8

Capacity (c), veh/h 269 858 825 279 868 854 500 0 246 149 157 133

Volume-to-Capacity Ratio (X) 1.094 0.333 0.336 0.901 1.136 1.154 1.198 0.000 0.785 0.393 0.513 1.285

Available Capacity (ca), veh/h 269 858 825 405 868 854 500 0 149 157 133

Back of Queue (Q), veh/ln 17.4 7.5 7.3 11.8 52.6 53.5 17.9 8.3 2.4 3.4 12.0

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 *2.4* 0.0 0.0 *3.4* 0.0 0.0 0.7 0.0 *3.9*

Uniform Delay (d1), s/veh 69.6 28.2 28.2 67.9 43.8 43.8 70.1 67.6 71.1 71.9 75.1

Incremental Delay (d2), s/veh 82.2 1.0 1.1 19.4 75.3 82.6 107.2 0.0 7.6 2.4 3.9 173.3

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 151.7 29.2 29.3 87.3 119.1 126.4 177.3 75.3 73.5 75.8 248.4

Level of Service (LOS) F C C F F F F E E E F

Approach Delay, s/veh / LOS 71.3 E 118.8 F 152.4 F 170.5 F

Intersection Delay s/veh / LOS 119.2 F

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.5 B 2.9 C 2.9 C

Bicycle LOS Score / LOS 1.2 A 2.3 B 1.8 A 1.0 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Mar 15, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period PM Peak Hour PHF 0.92

Intersection US 42 @ Lime Kiln Ln Analysis Year 2018 Developed Analysis Period 1> 7:00

File Name 7_RIRODevPM_US42&LimeKiln_SPLIT.xus

Project Description VA Hospital TIS - RIRO Scenario

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 336 1586 103 240 636 69 554 115 251 86 125 114

Signal Information

Green

Yellow

Red

22.4 4.0 57.9 13.4 27.2 0.0

3.6 0.0 4.3 3.6 3.6 0.0

3.0 0.0 1.8 2.6 2.6 0.0

1 2 3 4

5 6 7

Cycle, s 150.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 4 4

Case Number 2.0 4.0 2.0 4.0 10.0 10.0 9.0 9.0

Phase Duration, s 33.0 87.6 29.0 83.6 33.4 33.4 19.6 19.6

Change Period, (Y+Rc), s 6.6 6.1 6.6 6.1 6.2 6.2 6.2 6.2

Max Allow Headway (MAH), s 4.9 0.0 4.9 0.0 5.0 5.0 5.0 5.0

Queue Clearance Time (gs), s 28.4 24.0 29.2 29.2 12.7 12.7

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.6

Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probability 1.00 1.00 1.00 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 365 920 916 261 390 377 602 0 398 93 136 113

Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1863 1823 1774 1863 1798 1723 0 1658 1774 1863 1579

Queue Service time (gs ), s 26.4 61.9 61.9 22.0 24.4 24.4 26.0 27.2 27.2 7.6 10.7 10.5

Cycle Queue Clearance Time (gc), s 26.4 61.9 61.9 22.0 24.4 24.4 26.0 27.2 27.2 7.6 10.7 10.5

Capacity (c), veh/h 312 769 752 265 719 694 625 0 301 158 166 141

Volume-to-Capacity Ratio (X) 1.169 1.197 1.218 0.984 0.542 0.543 0.964 0.000 1.323 0.590 0.817 0.802

Available Capacity (ca), veh/h 312 769 752 265 719 694 625 0 199 209 177

Back of Queue (Q), veh/ln 20.9 49.6 50.3 13.6 11.7 11.3 13.7 24.1 3.7 6.0 5.1

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 *2.6* 0.0 0.0 0.0 0.0 0.0 0.0 0.0 *1.8*

Uniform Delay (d1), s/veh 61.8 44.1 44.1 63.6 35.8 35.8 60.9 61.4 65.7 67.1 67.0

Incremental Delay (d2), s/veh 104.9 101.2 110.0 50.7 2.9 3.0 27.2 0.0 152.5 4.9 20.1 21.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 166.7 145.3 154.0 114.4 38.7 38.8 88.1 213.9 70.6 87.2 88.0

Level of Service (LOS) F F F F D D F F E F F

Approach Delay, s/veh / LOS 152.5 F 58.0 E 138.2 F 82.9 F

Intersection Delay s/veh / LOS 122.9 F

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.5 B 2.9 C 2.9 C

Bicycle LOS Score / LOS 2.3 B 1.3 A 2.1 B 1.1 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Mar 15, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period AM Peak Hour PHF 0.92

Intersection US 42 & Holiday Manor Analysis Year 2018 Developed Analysis Period 1> 7:00

File Name 8_RIRODevAM_US42&Holiday.xus

Project Description VA Hospital TIS - RIRO Scenario

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 738 127 58 2430 280 49

Signal Information

Green

Yellow

Red

6.2 90.2 21.4 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

1.8 1.6 3.0 0.0 0.0 0.0

1 2 3

5 6 7 8

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 4 4 0

Case Number 0.0 4.0 2.0 4.0 9.0 9.0 0.0

Phase Duration, s 0.0 123.4 11.6 135.0 28.0 28.0 0.0

Change Period, (Y+Rc), s 5.2 5.2 5.4 5.2 6.6 6.6 0.0

Max Allow Headway (MAH), s 0.0 0.0 3.9 0.0 4.0 4.0 0.0

Queue Clearance Time (gs), s 6.7 23.4 23.4

Green Extension Time (ge), s 0.0 0.0 0.1 0.0 0.0 0.0 0.0

Phase Call Probability 0.91 1.00 1.00

Max Out Probability 0.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 0 483 458 63 2641 0 304 0 53 0

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1863 1767 1774 1773 0 1774 0 1579 0

Queue Service time (gs ), s 0.0 15.7 15.7 4.7 96.9 0.0 21.4 21.4 4.0 0.0

Cycle Queue Clearance Time (gc), s 0.0 15.7 15.7 4.7 96.9 0.0 21.4 21.4 4.0 0.0

Capacity (c), veh/h 1245 1181 81 2674 281 0 250

Volume-to-Capacity Ratio (X) 0.000 0.388 0.388 0.775 0.988 0.000 1.082 0.000 0.213 0.000

Available Capacity (ca), veh/h 1245 1181 244 2674 281 0 250

Back of Queue (Q), veh/ln 6.4 6.1 2.5 37.1 15.5 1.6

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 10.0 10.0 63.7 16.0 56.8 0.0 49.5

Incremental Delay (d2), s/veh 0.0 0.9 1.0 14.4 14.7 0.0 77.3 0.0 0.4 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 10.9 11.0 78.1 30.7 134.1 0.0 49.9

Level of Service (LOS) B B E C F D

Approach Delay, s/veh / LOS 11.0 B 31.8 C 121.6 F 0.0

Intersection Delay s/veh / LOS 34.9 C

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.7 A 0.7 A 2.9 C 2.8 C

Bicycle LOS Score / LOS 1.3 A 2.7 B F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Mar 15, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period PM Peak Hour PHF 0.92

Intersection US 42 & Holiday Manor Analysis Year 2018 Developed Analysis Period 1> 7:00

File Name 8_RIRODevPM_US42&Holiday.xus

Project Description VA Hospital TIS - RIRO Scenario

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 1868 270 68 1309 397 153

Signal Information

Green

Yellow

Red

7.2 84.2 26.4 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

1.8 1.6 3.0 0.0 0.0 0.0

1 2 3

5 6 7 8

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 4 4 0

Case Number 0.0 4.0 2.0 4.0 9.0 9.0 0.0

Phase Duration, s 0.0 122.4 12.6 135.0 33.0 33.0 0.0

Change Period, (Y+Rc), s 5.2 5.2 5.4 5.2 6.6 6.6 0.0

Max Allow Headway (MAH), s 0.0 0.0 3.9 0.0 4.0 4.0 0.0

Queue Clearance Time (gs), s 7.6 28.4 28.4

Green Extension Time (ge), s 0.0 0.0 0.1 0.0 0.0 0.0 0.0

Phase Call Probability 0.94 1.00 1.00

Max Out Probability 0.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 0 1159 1159 74 1423 0 432 0 166 0

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1863 1783 1774 1773 0 1774 0 1579 0

Queue Service time (gs ), s 0.0 83.7 84.2 5.6 25.6 0.0 26.4 26.4 12.8 0.0

Cycle Queue Clearance Time (gc), s 0.0 83.7 84.2 5.6 25.6 0.0 26.4 26.4 12.8 0.0

Capacity (c), veh/h 1162 1112 94 2543 347 0 309

Volume-to-Capacity Ratio (X) 0.000 0.998 1.042 0.783 0.559 0.000 1.244 0.000 0.539 0.000

Available Capacity (ca), veh/h 1162 1112 244 2543 347 0 309

Back of Queue (Q), veh/ln 42.1 44.5 2.8 9.2 24.4 5.2

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 25.3 25.4 63.1 9.0 54.3 0.0 48.8

Incremental Delay (d2), s/veh 0.0 25.8 38.6 13.1 0.9 0.0 131.8 0.0 1.9 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 51.1 64.0 76.2 9.9 186.1 0.0 50.7

Level of Service (LOS) D F E A F D

Approach Delay, s/veh / LOS 57.6 E 13.2 B 148.4 F 0.0

Intersection Delay s/veh / LOS 54.8 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.7 A 0.7 A 2.9 C 2.8 C

Bicycle LOS Score / LOS 2.4 B 1.7 A F

Copyright © 2010 University of Florida, All Rights Reserved HCS 2010™ Version 6.1 Generated: 3/23/2012 10:23:01 AM

mvandermeer
Rectangle



2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 10, 2012 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.92

Intersection US 42 at WB I-264 ramps Analysis Year 2018 Growth Analysis Period 1> 7:00

File Name 1_growam_US42at264WB.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 532 392 1120 1199 219 268

Signal Information

Green

Yellow

Red

49.7 36.5 31.1 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

2.3 2.3 2.3 0.0 0.0 0.0

1 2 3 4

5 6 7 8

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 0 4 4

Case Number 0.0 3.0 2.0 4.0 0.0 9.0 9.0

Phase Duration, s 0.0 79.4 55.6 135.0 0.0 37.0 37.0

Change Period, (Y+Rc), s 5.9 5.9 5.9 5.9 0.0 5.9 5.9

Max Allow Headway (MAH), s 0.0 0.0 4.9 0.0 0.0 5.1 5.1

Queue Clearance Time (gs), s 48.6 33.1 33.1

Green Extension Time (ge), s 0.0 0.0 1.1 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 0 578 393 1217 1303 0 0 238 0 291

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1773 1579 1723 1773 0 0 1723 0 1579

Queue Service time (gs ), s 0.0 19.2 32.7 46.6 24.9 0.0 0.0 7.7 31.1 23.5

Cycle Queue Clearance Time (gc), s 0.0 19.2 32.7 46.6 24.9 0.0 0.0 7.7 31.1 23.5

Capacity (c), veh/h 959 427 1268 2420 794 0 364

Volume-to-Capacity Ratio (X) 0.000 0.603 0.921 0.960 0.539 0.000 0.000 0.300 0.000 0.801

Available Capacity (ca), veh/h 959 427 1279 2420 794 0 364

Back of Queue (Q), veh/ln 8.7 16.0 22.3 9.4 3.3 10.5

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 *1.1* *3.4* 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 42.9 47.8 41.7 10.8 42.9 0.0 49.0

Incremental Delay (d2), s/veh 0.0 2.8 27.7 16.6 0.9 0.0 0.0 0.3 0.0 12.7

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 45.7 75.5 58.3 11.6 43.2 0.0 61.7

Level of Service (LOS) D E E B D E

Approach Delay, s/veh / LOS 57.8 E 34.2 C 0.0 53.4 D

Intersection Delay s/veh / LOS 42.4 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 0.7 A 1.9 A 3.0 C 2.9 C

Bicycle LOS Score / LOS 1.3 A 2.6 B F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 10, 2012 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.92

Intersection US 42 at WB I-264 ramps Analysis Year 2018 Growth Analysis Period 1> 7:00

File Name 1_growpm_US42at264WB.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 1034 331 782 898 679 136

Signal Information

Green

Yellow

Red

37.3 49.9 30.1 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

2.3 2.3 2.3 0.0 0.0 0.0

1 2 3 4

5 6 7 8

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 0 4 4

Case Number 0.0 3.0 2.0 4.0 0.0 9.0 9.0

Phase Duration, s 0.0 91.8 43.2 135.0 0.0 36.0 36.0

Change Period, (Y+Rc), s 5.9 5.9 5.9 5.9 0.0 5.9 5.9

Max Allow Headway (MAH), s 0.0 0.0 4.9 0.0 0.0 5.0 5.0

Queue Clearance Time (gs), s 34.0 32.1 32.1

Green Extension Time (ge), s 0.0 0.0 3.3 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 0.58 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 0 1124 327 850 976 0 0 738 0 148

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1773 1579 1723 1773 0 0 1723 0 1579

Queue Service time (gs ), s 0.0 39.5 22.3 32.0 15.9 0.0 0.0 28.6 30.1 10.8

Cycle Queue Clearance Time (gc), s 0.0 39.5 22.3 32.0 15.9 0.0 0.0 28.6 30.1 10.8

Capacity (c), veh/h 1310 583 953 2446 768 0 352

Volume-to-Capacity Ratio (X) 0.000 0.858 0.561 0.892 0.399 0.000 0.000 0.961 0.000 0.420

Available Capacity (ca), veh/h 1310 583 1074 2446 768 0 352

Back of Queue (Q), veh/ln 18.2 9.1 14.8 5.9 14.7 4.4

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.6 *2.3* 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 39.3 33.9 46.9 9.0 51.9 0.0 45.0

Incremental Delay (d2), s/veh 0.0 7.4 3.9 9.3 0.5 0.0 0.0 23.4 0.0 1.1

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 46.7 37.7 56.2 9.5 75.2 0.0 46.1

Level of Service (LOS) D D E A E D

Approach Delay, s/veh / LOS 44.7 D 31.2 C 0.0 70.4 E

Intersection Delay s/veh / LOS 44.3 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 0.7 A 1.9 A 3.0 C 2.9 C

Bicycle LOS Score / LOS 1.7 A 2.0 A F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 10, 2012 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.92

Intersection US 42 at I-264 EB ramps Analysis Year 2018 Growth Analysis Period 1> 7:00

File Name 2_growam_US42at264EB.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 134 702 2165 713 236 470

Signal Information

Green

Yellow

Red

13.3 72.9 31.1 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

2.3 2.3 2.3 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 7

Case Number 2.0 4.0 0.0 3.0 9.0 9.0 0.0

Phase Duration, s 19.2 135.0 0.0 115.8 37.0 37.0 0.0

Change Period, (Y+Rc), s 5.9 5.9 5.9 5.9 5.9 5.9 5.9

Max Allow Headway (MAH), s 4.9 0.0 0.0 0.0 5.1 5.1 0.0

Queue Clearance Time (gs), s 12.9 33.1 33.1

Green Extension Time (ge), s 0.4 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 0.02 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 146 763 0 0 2353 775 257 0 511 0

Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1773 0 0 1691 1579 1723 0 1397 0

Queue Service time (gs ), s 10.9 11.8 0.0 0.0 53.7 59.9 8.4 31.1 23.2 0.0

Cycle Queue Clearance Time (gc), s 10.9 11.8 0.0 0.0 53.7 59.9 8.4 31.1 23.2 0.0

Capacity (c), veh/h 174 2420 2741 853 794 0 644

Volume-to-Capacity Ratio (X) 0.835 0.315 0.000 0.000 0.859 0.909 0.323 0.000 0.794 0.000

Available Capacity (ca), veh/h 317 2420 2741 853 794 0 644

Back of Queue (Q), veh/ln 5.5 4.4 21.6 25.1 3.6 8.7

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) *1.9* 0.0 0.0 0.0 0.0 *2.0* 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 59.8 8.7 26.6 28.0 43.2 0.0 48.9

Incremental Delay (d2), s/veh 13.6 0.3 0.0 0.0 3.8 15.3 0.3 0.0 7.1 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 73.4 9.0 30.4 43.4 43.5 0.0 56.1

Level of Service (LOS) E A C D D E

Approach Delay, s/veh / LOS 19.3 B 33.6 C 51.9 D 0.0

Intersection Delay s/veh / LOS 33.8 C

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.1 B 0.7 A 3.0 C 3.2 C

Bicycle LOS Score / LOS 1.2 A 2.2 B F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 10, 2012 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.92

Intersection US 42 at I-264 EB ramps Analysis Year 2018 Growth Analysis Period 1> 7:00

File Name 2_growpm_US42at264EB.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 122 1596 1301 264 383 858

Signal Information

Green

Yellow

Red

12.3 57.9 47.1 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

2.3 2.3 2.3 0.0 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 7

Case Number 2.0 4.0 0.0 3.0 9.0 9.0 0.0

Phase Duration, s 18.2 135.0 0.0 116.8 53.0 53.0 0.0

Change Period, (Y+Rc), s 5.9 5.9 5.9 5.9 5.9 5.9 5.9

Max Allow Headway (MAH), s 4.9 0.0 0.0 0.0 5.1 5.1 0.0

Queue Clearance Time (gs), s 11.9 49.1 49.1

Green Extension Time (ge), s 0.4 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 0.01 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 133 1735 0 0 1414 287 416 0 933 0

Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1773 0 0 1691 1579 1723 0 1397 0

Queue Service time (gs ), s 9.9 56.4 0.0 0.0 29.8 17.1 12.1 47.1 44.0 0.0

Cycle Queue Clearance Time (gc), s 9.9 56.4 0.0 0.0 29.8 17.1 12.1 47.1 44.0 0.0

Capacity (c), veh/h 162 1999 2175 677 1202 0 975

Volume-to-Capacity Ratio (X) 0.819 0.868 0.000 0.000 0.650 0.424 0.346 0.000 0.957 0.000

Available Capacity (ca), veh/h 317 1999 2175 677 1202 0 975

Back of Queue (Q), veh/ln 5.0 24.0 12.3 6.8 5.1 17.5

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) *1.7* 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 60.2 25.2 30.5 26.9 32.5 0.0 43.0

Incremental Delay (d2), s/veh 13.3 5.4 0.0 0.0 1.5 1.9 0.2 0.0 19.3 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 73.5 30.6 32.1 28.9 32.8 0.0 62.2

Level of Service (LOS) E C C C C E

Approach Delay, s/veh / LOS 33.6 C 31.5 C 53.1 D 0.0

Intersection Delay s/veh / LOS 38.2 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.1 B 0.7 A 3.0 C 3.2 C

Bicycle LOS Score / LOS 2.0 B 1.4 A F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 8, 2012 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.92

Intersection US 42 at Northfield Drive Analysis Year Growth 2018 Analysis Period 1> 7:00

File Name 3_GrAM_us42north.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 860 331 7 1967 6 763 8 6 10 9 88

Signal Information

Green

Yellow

Red

70.0 39.4 6.4 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

2.4 3.0 3.0 0.0 0.0 0.0

1 2 3

5 6 7 8

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 2 2 4 4 8 8

Case Number 0.0 3.0 6.0 6.0 10.0 10.0 11.0 11.0

Phase Duration, s 0.0 122.0 122.0 122.0 46.0 46.0 13.0 13.0

Change Period, (Y+Rc), s 6.0 6.0 6.0 6.0 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 0.0 0.0 0.0 0.0 4.9 4.9 5.2 5.2

Queue Clearance Time (gs), s 41.4 41.4 7.3 7.3

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 0.96 0.96

Max Out Probability 1.00 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 0 935 360 8 1072 1072 829 0 15 21 0 63

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1773 1579 597 1863 1861 1774 0 1729 1815 0 1579

Queue Service time (gs ), s 0.0 23.3 19.2 1.1 70.0 70.0 39.4 39.4 0.8 1.5 0.0 5.3

Cycle Queue Clearance Time (gc), s 0.0 23.3 19.2 24.4 70.0 70.0 39.4 39.4 0.8 1.5 0.0 5.3

Capacity (c), veh/h 1839 819 260 966 965 518 0 505 86 75

Volume-to-Capacity Ratio (X) 0.000 0.508 0.440 0.029 1.110 1.111 1.602 0.000 0.030 0.240 0.000 0.842

Available Capacity (ca), veh/h 1839 819 260 966 965 518 0 86 75

Back of Queue (Q), veh/ln 9.7 7.4 0.2 47.2 47.3 57.4 0.4 0.7 3.3

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 21.2 20.3 29.2 32.5 32.5 47.8 34.2 62.0 63.8

Incremental Delay (d2), s/veh 0.0 1.0 1.7 0.2 64.1 64.6 279.8 0.0 0.0 2.0 0.0 56.1

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 22.3 22.0 29.4 96.6 97.1 327.6 34.2 64.0 119.9

Level of Service (LOS) C C C F F F C E F

Approach Delay, s/veh / LOS 22.2 C 96.6 F 322.3 F 106.1 F

Intersection Delay s/veh / LOS 118.3 F

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.9 C 2.9 C

Bicycle LOS Score / LOS 1.6 A 2.3 B 1.9 A 0.6 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 8, 2012 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.92

Intersection US 42 at Northfield Drive Analysis Year Growth 2018 Analysis Period 1> 7:00

File Name 3_GrPM_us42north.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 2069 385 17 1004 15 487 16 26 6 10 45

Signal Information

Green

Yellow

Red

74.3 37.4 4.1 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

2.4 3.0 3.0 0.0 0.0 0.0

1 2 3

5 6 7 8

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 2 2 4 4 8 8

Case Number 0.0 3.0 6.0 6.0 10.0 10.0 11.0 11.0

Phase Duration, s 0.0 124.3 124.3 124.3 44.0 44.0 10.7 10.7

Change Period, (Y+Rc), s 6.0 6.0 6.0 6.0 6.6 6.6 6.6 6.6

Max Allow Headway (MAH), s 0.0 0.0 0.0 0.0 4.9 4.9 5.2 5.2

Queue Clearance Time (gs), s 39.4 39.4 4.3 4.3

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00 0.81 0.81

Max Out Probability 1.00 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 0 2249 418 18 555 552 529 0 46 17 0 27

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1773 1579 168 1863 1853 1774 0 1676 1828 0 1579

Queue Service time (gs ), s 0.0 74.3 21.9 0.0 25.8 25.8 37.4 37.4 2.7 1.3 0.0 2.3

Cycle Queue Clearance Time (gc), s 0.0 74.3 21.9 74.3 25.8 25.8 37.4 37.4 2.7 1.3 0.0 2.3

Capacity (c), veh/h 1953 869 53 1026 1020 491 0 464 55 47

Volume-to-Capacity Ratio (X) 0.000 1.152 0.481 0.346 0.541 0.541 1.077 0.000 0.098 0.316 0.000 0.572

Available Capacity (ca), veh/h 1953 869 53 1026 1020 491 0 100 87

Back of Queue (Q), veh/ln 50.1 8.3 0.9 11.5 11.4 24.9 1.1 0.7 1.1

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 30.3 18.5 67.5 19.4 19.4 48.8 36.3 64.1 64.6

Incremental Delay (d2), s/veh 0.0 74.6 1.9 16.9 2.1 2.1 62.9 0.0 0.1 4.6 0.0 14.5

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 104.9 20.5 84.4 21.5 21.5 111.7 36.4 68.7 79.1

Level of Service (LOS) F C F C C F D E E

Approach Delay, s/veh / LOS 91.7 F 22.5 C 105.7 F 75.1 E

Intersection Delay s/veh / LOS 75.7 E

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.9 C 2.9 C

Bicycle LOS Score / LOS 2.7 B 1.4 A 1.4 A 0.6 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 10, 2012 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.92

Intersection Slip Ramp at Old BrownsboroAnalysis Year 2018 Growth Analysis Period 1> 7:00

File Name 4_growam_OldBrownsboroatSlipRamp.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 355 300

Signal Information

Green

Yellow

Red

24.0 23.9 0.0 0.0 0.0 0.0

4.0 4.0 0.0 0.0 0.0 0.0

2.0 2.0 0.0 0.0 0.0 0.0

1 2 3 4

5 6 7 8

Cycle, s 59.9 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 0 4 4

Case Number 0.0 4.0 0.0 0.0 0.0 12.0 12.0

Phase Duration, s 0.0 30.0 0.0 0.0 0.0 29.9 29.9

Change Period, (Y+Rc), s 5.0 6.0 5.0 6.0 0.0 6.0 6.0

Max Allow Headway (MAH), s 0.0 4.8 0.0 0.0 0.0 4.8 4.8

Queue Clearance Time (gs), s 11.4 9.6 9.6

Green Extension Time (ge), s 0.0 1.9 0.0 0.0 0.0 1.6 1.6

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 0.01 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 0 386 0 0 0 0 0 0 326 0

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1863 0 0 0 0 0 0 1863 0

Queue Service time (gs ), s 0.0 9.4 0.0 0.0 0.0 0.0 0.0 0.0 7.6 0.0

Cycle Queue Clearance Time (gc), s 0.0 9.4 0.0 0.0 0.0 0.0 0.0 0.0 7.6 0.0

Capacity (c), veh/h 746 743

Volume-to-Capacity Ratio (X) 0.000 0.517 0.000 0.000 0.000 0.000 0.000 0.000 0.439 0.000

Available Capacity (ca), veh/h 933 933

Back of Queue (Q), veh/ln 3.5 2.8

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 13.6 13.1

Incremental Delay (d2), s/veh 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 14.4 13.7

Level of Service (LOS) B B

Approach Delay, s/veh / LOS 14.4 B 0.0 0.0 13.7 B

Intersection Delay s/veh / LOS 14.1 B

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.9 A 1.4 A 1.9 A 1.4 A

Bicycle LOS Score / LOS 1.1 A F 1.0 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 10, 2012 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.92

Intersection Slip Ramp at Old BrownsboroAnalysis Year 2018 Growth Analysis Period 1> 7:00

File Name 4_growpm_OldBrownsboroatSlipRamp.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 648 341

Signal Information

Green

Yellow

Red

28.0 20.0 0.0 0.0 0.0 0.0

4.0 4.0 0.0 0.0 0.0 0.0

2.0 2.0 0.0 0.0 0.0 0.0

1 2 3 4

5 6 7 8

Cycle, s 60.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 0 4 4

Case Number 0.0 4.0 0.0 0.0 0.0 12.0 12.0

Phase Duration, s 0.0 34.0 0.0 0.0 0.0 26.0 26.0

Change Period, (Y+Rc), s 5.0 6.0 5.0 6.0 0.0 6.0 6.0

Max Allow Headway (MAH), s 0.0 4.8 0.0 0.0 0.0 4.8 4.8

Queue Clearance Time (gs), s 21.4 11.9 11.9

Green Extension Time (ge), s 0.0 2.8 0.0 0.0 0.0 1.5 1.5

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 0.49 0.07 0.07

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 0 704 0 0 0 0 0 0 371 0

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1863 0 0 0 0 0 0 1863 0

Queue Service time (gs ), s 0.0 19.4 0.0 0.0 0.0 0.0 0.0 0.0 9.9 0.0

Cycle Queue Clearance Time (gc), s 0.0 19.4 0.0 0.0 0.0 0.0 0.0 0.0 9.9 0.0

Capacity (c), veh/h 870 620

Volume-to-Capacity Ratio (X) 0.000 0.810 0.000 0.000 0.000 0.000 0.000 0.000 0.598 0.000

Available Capacity (ca), veh/h 932 746

Back of Queue (Q), veh/ln 7.9 3.9

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 13.7 16.7

Incremental Delay (d2), s/veh 0.0 5.5 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 19.2 18.0

Level of Service (LOS) B B

Approach Delay, s/veh / LOS 19.2 B 0.0 0.0 18.0 B

Intersection Delay s/veh / LOS 18.8 B

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.9 A 1.4 A 1.9 A 1.4 A

Bicycle LOS Score / LOS 1.6 A F 1.1 A
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                 HCS+: Unsignalized Intersections Release 5.3                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              MGV                                                      
Agency/Co.:           BTM Engineering, Inc.                                    
Date Performed:       3/16/2012                                                
Analysis Time Period: AM Peak Hour                                             
Intersection:         Old Brownsboro & Warrington                              
Jurisdiction:         Jefferson Co.                                            
Units: U. S. Customary                                                         
Analysis Year:        2018 Growth                                              
Project ID:  VA Hospital TIS                                                   
East/West Street:     Old Brownsboro Rd                                        
North/South Street:   Warrington Way                                           
Intersection Orientation: EW                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Eastbound              Westbound                
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                             537    17       11     761                  
Peak-Hour Factor, PHF              1.00   1.00     1.00   1.00                 
Hourly Flow Rate, HFR              537    17       11     761                  
Percent Heavy Vehicles             --     --       0      --     --            
Median Type/Storage         TWLTL                 / 2                          
RT Channelized?                                                                
Lanes                              1    0             1   1                    
Configuration                          TR              L  T                    
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Northbound             Southbound               
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      25            6                                    
Peak Hour Factor, PHF       1.00          1.00                                 
Hourly Flow Rate, HFR       25            6                                    
Percent Heavy Vehicles      0             0                                    
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /                     /       
Lanes                          1        1                                      
Configuration                   L      R                                       
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            EB     WB        Northbound            Southbound          
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config                L   |  L             R    |                         
______________________________________________________________________________ 
v (vph)                    11     25            6                              
C(m) (vph)                 1026   370           541                            
v/c                        0.01   0.07          0.01                           
95% queue length           0.03   0.22          0.03                           
Control Delay              8.5    15.4          11.7                           
LOS                         A      C             B                             
Approach Delay                           14.7                                  
Approach LOS                              B                                    
______________________________________________________________________________ 
                                                                               



                 HCS+: Unsignalized Intersections Release 5.3                  
                                                                               
_______________________TWO-WAY STOP CONTROL SUMMARY___________________________ 
                                                                               
Analyst:              MGV                                                      
Agency/Co.:           BTM Engineering, Inc.                                    
Date Performed:       3/16/2012                                                
Analysis Time Period: PM Peak Hour                                             
Intersection:         Old Brownsboro & Warrington                              
Jurisdiction:         Jefferson Co.                                            
Units: U. S. Customary                                                         
Analysis Year:        2018 Growth                                              
Project ID:  VA Hospital TIS                                                   
East/West Street:     Old Brownsboro Rd                                        
North/South Street:   Warrington Way                                           
Intersection Orientation: EW                 Study period (hrs):  0.25         
                                                                               
______________________Vehicle Volumes and Adjustments_________________________ 
Major Street:  Approach        Eastbound              Westbound                
               Movement     1      2      3     |  4      5      6             
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                             853    15       4      653                  
Peak-Hour Factor, PHF              1.00   1.00     1.00   1.00                 
Hourly Flow Rate, HFR              853    15       4      653                  
Percent Heavy Vehicles             --     --       0      --     --            
Median Type/Storage         TWLTL                 / 2                          
RT Channelized?                                                                
Lanes                              1    0             1   1                    
Configuration                          TR              L  T                    
Upstream Signal?                   No                     No                   
______________________________________________________________________________ 
Minor Street:  Approach        Northbound             Southbound               
               Movement     7      8      9     |  10     11     12            
                            L      T      R     |  L      T      R             
______________________________________________________________________________ 
Volume                      16            19                                   
Peak Hour Factor, PHF       1.00          1.00                                 
Hourly Flow Rate, HFR       16            19                                   
Percent Heavy Vehicles      0             0                                    
Percent Grade (%)                  0                      0                    
Flared Approach:  Exists?/Storage                /                     /       
Lanes                          1        1                                      
Configuration                   L      R                                       
______________________________________________________________________________ 
                                                                               
__________________Delay, Queue Length, and Level of Service___________________ 
Approach            EB     WB        Northbound            Southbound          
Movement            1      4   |  7      8      9    |  10     11     12       
Lane Config                L   |  L             R    |                         
______________________________________________________________________________ 
v (vph)                    4      16            19                             
C(m) (vph)                 785    331           359                            
v/c                        0.01   0.05          0.05                           
95% queue length           0.02   0.15          0.17                           
Control Delay              9.6    16.4          15.6                           
LOS                         A      C             C                             
Approach Delay                           16.0                                  
Approach LOS                              C                                    
______________________________________________________________________________ 
                                                                               



2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 8, 2012 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.92

Intersection Old Brownsboro at Herr Ln Analysis Year Growth 2018 Analysis Period 1> 7:00

File Name 5_GrAM_OldBrownsboro_Herr.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 50 295 211 121 389 17 326 127 64 85 103 62

Signal Information

Green

Yellow

Red

3.8 4.2 30.0 9.8 40.0 0.0

3.5 0.0 3.6 3.6 3.6 0.0

3.0 0.0 2.5 2.7 2.7 0.0

1 2 3 4

5 6 7

Cycle, s 113.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 8 8 4 4

Case Number 1.1 3.0 1.1 4.0 10.0 10.0 9.0 9.0

Phase Duration, s 10.3 36.1 14.5 40.3 46.3 46.3 16.1 16.1

Change Period, (Y+Rc), s 6.5 6.1 6.5 6.1 6.3 6.3 6.3 6.3

Max Allow Headway (MAH), s 4.9 5.0 4.9 4.9 4.9 4.9 5.0 5.0

Queue Clearance Time (gs), s 4.5 19.3 7.7 26.7 42.0 42.0 8.6 8.6

Green Extension Time (ge), s 0.1 3.1 0.5 2.2 0.0 0.0 1.2 1.2

Phase Call Probability 0.82 1.00 0.98 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.00 0.00 0.01 1.00 1.00 0.01 0.01

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 54 321 229 132 0 441 354 0 208 92 112 67

Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1863 1579 1774 0 1849 1774 0 1757 1774 1863 1579

Queue Service time (gs ), s 2.5 17.3 14.1 5.7 0.0 24.7 18.2 40.0 9.8 5.7 6.6 4.6

Cycle Queue Clearance Time (gc), s 2.5 17.3 14.1 5.7 0.0 24.7 18.2 40.0 9.8 5.7 6.6 4.6

Capacity (c), veh/h 203 494 419 309 560 628 0 622 153 161 137

Volume-to-Capacity Ratio (X) 0.268 0.648 0.547 0.426 0.000 0.788 0.564 0.000 0.334 0.602 0.695 0.493

Available Capacity (ca), veh/h 457 742 629 575 736 628 0 392 412 349

Back of Queue (Q), veh/ln 1.1 8.0 5.5 2.5 11.7 7.9 4.1 2.7 3.4 1.9

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.3 0.3 0.0 0.0 0.6 0.3 0.0 0.0 0.2

Uniform Delay (d1), s/veh 30.6 36.8 35.7 26.2 36.1 29.5 26.7 49.7 50.2 49.3

Incremental Delay (d2), s/veh 1.0 2.0 1.6 1.3 0.0 5.1 1.5 0.0 0.4 5.3 7.4 3.9

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 31.6 38.9 37.3 27.6 41.1 30.9 27.2 55.0 57.6 53.1

Level of Service (LOS) C D D C D C C E E D

Approach Delay, s/veh / LOS 37.6 D 38.0 D 29.6 C 55.6 E

Intersection Delay s/veh / LOS 37.9 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.3 B 2.4 B 2.3 B 2.4 B

Bicycle LOS Score / LOS 1.5 A 1.4 A 1.4 A 0.9 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date Feb 8, 2012 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.92

Intersection Old Brownsboro at Herr Ln Analysis Year Growth 2018 Analysis Period 1> 7:00

File Name 5_GrPM_OldBrownsboro_Herr.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 96 421 354 106 234 46 298 237 136 69 244 121

Signal Information

Green

Yellow

Red

7.6 0.8 38.6 22.3 40.0 0.0

3.5 0.0 3.6 3.6 3.6 0.0

3.0 0.0 2.5 2.7 2.7 0.0

1 2 3 4

5 6 7

Cycle, s 134.5 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 1 6 5 2 8 8 4 4

Case Number 1.1 3.0 1.1 4.0 10.0 10.0 9.0 9.0

Phase Duration, s 14.1 44.7 14.9 45.5 46.3 46.3 28.6 28.6

Change Period, (Y+Rc), s 6.5 6.1 6.5 6.1 6.3 6.3 6.3 6.3

Max Allow Headway (MAH), s 4.9 5.0 4.9 4.9 5.0 5.0 5.0 5.0

Queue Clearance Time (gs), s 7.5 33.2 8.0 21.2 42.0 42.0 20.6 20.6

Green Extension Time (ge), s 0.2 5.3 0.5 1.7 0.0 0.0 1.7 1.7

Phase Call Probability 0.98 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Max Out Probability 0.15 0.03 0.00 0.00 1.00 1.00 0.26 0.26

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 104 458 385 115 0 304 324 0 405 75 265 132

Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1863 1579 1774 0 1809 1774 0 1748 1774 1863 1579

Queue Service time (gs ), s 5.5 31.2 30.9 6.0 0.0 19.2 21.1 40.0 28.5 5.0 18.6 10.2

Cycle Queue Clearance Time (gc), s 5.5 31.2 30.9 6.0 0.0 19.2 21.1 40.0 28.5 5.0 18.6 10.2

Capacity (c), veh/h 314 534 453 215 530 527 0 520 295 310 262

Volume-to-Capacity Ratio (X) 0.332 0.856 0.850 0.536 0.000 0.574 0.614 0.000 0.780 0.254 0.857 0.501

Available Capacity (ca), veh/h 412 831 704 500 807 527 0 396 415 352

Back of Queue (Q), veh/ln 2.5 15.3 12.9 2.8 8.7 9.5 12.7 2.2 9.9 4.2

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.7 0.3 0.0 0.0 0.7 1.0 0.0 0.0 0.5

Uniform Delay (d1), s/veh 32.2 45.4 45.2 34.3 40.4 40.6 43.2 48.8 54.5 51.0

Incremental Delay (d2), s/veh 0.9 6.9 7.5 2.9 0.0 1.4 2.5 0.0 3.6 0.6 14.2 2.1

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 33.1 52.2 52.8 37.2 41.8 43.1 46.9 49.5 68.8 53.1

Level of Service (LOS) C D D D D D D D E D

Approach Delay, s/veh / LOS 50.3 D 40.6 D 45.2 D 61.3 E

Intersection Delay s/veh / LOS 49.3 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.3 B 2.5 B 2.3 B 2.5 B

Bicycle LOS Score / LOS 2.0 B 1.2 A 1.7 A 1.3 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Mar 15, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period AM Peak Hour PHF 0.92

Intersection US 42 @ Lime Kiln Ln Analysis Year 2018 Growth Analysis Period 1> 7:00

File Name 7_GrAM_US42&LimeKiln.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 264 437 57 207 1585 80 86 75 86 54 54 172

Signal Information

Green

Yellow

Red

18.9 5.1 73.6 18.5 0.0 0.0

3.6 0.0 4.3 3.6 0.0 0.0

3.0 0.0 1.8 2.6 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 4 4

Case Number 2.0 4.0 2.0 4.0 5.0 5.0 5.0 5.0

Phase Duration, s 30.6 84.8 25.5 79.7 24.7 24.7 24.7 24.7

Change Period, (Y+Rc), s 6.6 6.1 6.6 6.1 6.2 6.2 6.2 6.2

Max Allow Headway (MAH), s 4.9 0.0 4.9 0.0 5.0 5.0 5.1 5.1

Queue Clearance Time (gs), s 23.4 18.9 14.8 14.8 17.7 17.7

Green Extension Time (ge), s 0.6 0.0 0.0 0.0 0.9 0.9 0.8 0.8

Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probability 1.00 1.00 0.16 0.16 0.63 0.63

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 287 273 264 225 907 903 93 82 93 59 59 187

Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1863 1787 1774 1863 1831 1339 1863 1579 1311 1863 1579

Queue Service time (gs ), s 21.4 9.7 9.8 16.9 58.3 59.7 9.0 5.3 7.3 5.7 3.8 15.7

Cycle Queue Clearance Time (gc), s 21.4 9.7 9.8 16.9 58.3 59.7 12.8 5.3 7.3 11.0 3.8 15.7

Capacity (c), veh/h 316 1086 1042 248 1016 998 199 255 216 181 255 216

Volume-to-Capacity Ratio (X) 0.909 0.251 0.253 0.906 0.893 0.904 0.470 0.320 0.433 0.324 0.230 0.866

Available Capacity (ca), veh/h 371 1086 1042 253 1016 998 253 330 279 234 330 279

Back of Queue (Q), veh/ln 11.6 4.2 4.0 9.8 28.0 28.5 3.2 2.6 3.0 2.0 1.8 7.5

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 *2.4*

Uniform Delay (d1), s/veh 54.4 13.7 13.8 57.2 27.2 27.5 57.6 52.6 53.5 57.6 51.9 57.1

Incremental Delay (d2), s/veh 24.5 0.6 0.6 33.2 11.9 13.1 2.4 1.0 1.9 1.5 0.6 21.5

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 78.9 14.3 14.3 90.4 39.1 40.6 60.1 53.6 55.4 59.0 52.6 78.5

Level of Service (LOS) E B B F D D E D E E D E

Approach Delay, s/veh / LOS 36.8 D 45.4 D 56.5 E 69.8 E

Intersection Delay s/veh / LOS 46.4 D

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.4 B 2.9 C 2.9 C

Bicycle LOS Score / LOS 1.2 A 2.2 B 0.9 A 1.0 A
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Mar 15, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period PM Peak Hour PHF 0.92

Intersection US 42 @ Lime Kiln Ln Analysis Year 2018 Growth Analysis Period 1> 7:00

File Name 7_GrPM_US42&LimeKiln.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 322 1567 103 230 551 69 90 106 242 86 118 107

Signal Information

Green

Yellow

Red

13.8 2.4 70.4 22.9 0.0 0.0

3.6 3.6 4.3 3.6 0.0 0.0

3.0 3.0 1.8 2.6 0.0 0.0

1 2 3 4

5 6 7

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 8 8 4 4

Case Number 2.0 4.0 2.0 4.0 5.0 5.0 5.0 5.0

Phase Duration, s 29.4 85.5 20.4 76.5 29.1 29.1 29.1 29.1

Change Period, (Y+Rc), s 6.6 6.1 6.6 6.1 6.2 6.2 6.2 6.2

Max Allow Headway (MAH), s 4.9 0.0 4.9 0.0 5.1 5.1 5.1 5.1

Queue Clearance Time (gs), s 24.8 15.8 24.4 24.4 18.9 18.9

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.6

Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probability 1.00 1.00 1.00 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate (v), veh/h 350 910 905 250 343 331 98 115 263 93 128 116

Adjusted Saturation Flow Rate (s), veh/h/ln 1774 1863 1822 1774 1863 1790 1257 1863 1579 1272 1863 1579

Queue Service time (gs ), s 22.8 53.1 54.9 13.8 14.6 14.7 10.2 7.4 22.4 9.5 8.3 8.9

Cycle Queue Clearance Time (gc), s 22.8 53.1 54.9 13.8 14.6 14.7 18.4 7.4 22.4 16.9 8.3 8.9

Capacity (c), veh/h 300 1096 1072 181 971 933 189 316 268 199 316 268

Volume-to-Capacity Ratio (X) 1.168 0.831 0.845 1.379 0.353 0.354 0.517 0.365 0.982 0.469 0.406 0.434

Available Capacity (ca), veh/h 300 1096 1072 181 971 933 189 316 268 199 316 268

Back of Queue (Q), veh/ln 18.9 24.2 24.6 16.3 6.5 6.3 3.4 3.5 12.6 3.2 4.0 3.6

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 *2.7* 0.0 0.0 *1.3*

Uniform Delay (d1), s/veh 56.1 22.4 22.7 60.6 18.9 19.0 58.2 49.6 55.8 57.1 50.0 50.2

Incremental Delay (d2), s/veh 105.6 7.4 8.2 201.0 1.0 1.1 3.3 1.0 50.0 2.4 1.2 1.6

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 161.7 29.7 30.9 261.6 20.0 20.0 61.5 50.6 105.9 59.5 51.2 51.8

Level of Service (LOS) F C C F B C E D F E D D

Approach Delay, s/veh / LOS 51.6 D 85.4 F 83.4 F 53.7 D

Intersection Delay s/veh / LOS 63.6 E

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.4 B 2.4 B 2.9 C 2.9 C

Bicycle LOS Score / LOS 2.3 B 1.2 A 1.3 A 1.0 A

Copyright © 2010 University of Florida, All Rights Reserved HCS 2010™ Version 6.1 Generated: 3/22/2012 3:28:04 PM

mvandermeer
Rectangle



2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Mar 15, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period AM Peak Hour PHF 0.92

Intersection US 42 & Holiday Manor Analysis Year 2018 Growth Analysis Period 1> 7:00

File Name 8_GrAM_US42&Holiday.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 724 103 17 1840 118 32

Signal Information

Green

Yellow

Red

2.5 93.5 21.8 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

1.8 1.6 3.0 0.0 0.0 0.0

1 2 3

5 6 7 8

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 4 4 0

Case Number 0.0 4.0 2.0 4.0 9.0 9.0 0.0

Phase Duration, s 0.0 127.1 7.9 135.0 28.4 28.4 0.0

Change Period, (Y+Rc), s 5.2 5.2 5.4 5.2 6.6 6.6 0.0

Max Allow Headway (MAH), s 0.0 0.0 3.9 0.0 4.0 4.0 0.0

Queue Clearance Time (gs), s 3.4 23.8 23.8

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 0.50 1.00 1.00

Max Out Probability 0.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 0 459 439 18 2000 0 128 0 35 0

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1863 1781 1774 1773 0 1774 0 1579 0

Queue Service time (gs ), s 0.0 13.6 13.6 1.4 43.4 0.0 8.8 21.8 2.6 0.0

Cycle Queue Clearance Time (gc), s 0.0 13.6 13.6 1.4 43.4 0.0 8.8 21.8 2.6 0.0

Capacity (c), veh/h 1290 1234 33 2664 286 0 255

Volume-to-Capacity Ratio (X) 0.000 0.356 0.356 0.562 0.751 0.000 0.448 0.000 0.136 0.000

Available Capacity (ca), veh/h 1290 1234 150 2664 286 0 255

Back of Queue (Q), veh/ln 5.4 5.2 0.8 15.0 4.0 1.0

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 8.5 8.5 65.7 9.6 51.2 0.0 48.5

Incremental Delay (d2), s/veh 0.0 0.8 0.8 14.2 2.0 0.0 1.1 0.0 0.2 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 9.2 9.3 79.9 11.6 52.3 0.0 48.8

Level of Service (LOS) A A E B D D

Approach Delay, s/veh / LOS 9.3 A 12.2 B 51.5 D 0.0

Intersection Delay s/veh / LOS 13.4 B

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.6 A 0.7 A 2.9 C 2.8 C

Bicycle LOS Score / LOS 1.2 A 2.2 B F
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2010 HCS Signalized Intersection Results Summary

General Information Intersection Information

Agency BTM Engineering, Inc. Duration, h 0.25

Analyst MGV Analysis Date Mar 15, 2012 Area Type Other

Jurisdiction Jefferson Co. Time Period PM Peak Hour PHF 0.92

Intersection US 42 & Holiday Manor Analysis Year 2018 Growth Analysis Period 1> 7:00

File Name 8_GrPM_US42&Holiday.xus

Project Description VA Hospital TIS

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 1849 253 34 770 236 139

Signal Information

Green

Yellow

Red

3.7 89.3 24.8 0.0 0.0 0.0

3.6 3.6 3.6 0.0 0.0 0.0

1.8 1.6 3.0 0.0 0.0 0.0

1 2 3

5 6 7 8

Cycle, s 135.0 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Fixed Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 4 4 0

Case Number 0.0 4.0 2.0 4.0 9.0 9.0 0.0

Phase Duration, s 0.0 125.9 9.1 135.0 31.4 31.4 0.0

Change Period, (Y+Rc), s 5.2 5.2 5.4 5.2 6.6 6.6 0.0

Max Allow Headway (MAH), s 0.0 0.0 3.9 0.0 4.0 4.0 0.0

Queue Clearance Time (gs), s 4.8 26.8 26.8

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 0.75 1.00 1.00

Max Out Probability 0.02 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 7 4 14 3 8 18

Adjusted Flow Rate (v), veh/h 0 1142 1142 37 837 0 257 0 151 0

Adjusted Saturation Flow Rate (s), veh/h/ln 0 1863 1785 1774 1773 0 1774 0 1579 0

Queue Service time (gs ), s 0.0 72.6 81.3 2.8 11.3 0.0 18.6 24.8 11.7 0.0

Cycle Queue Clearance Time (gc), s 0.0 72.6 81.3 2.8 11.3 0.0 18.6 24.8 11.7 0.0

Capacity (c), veh/h 1231 1180 49 2585 326 0 290

Volume-to-Capacity Ratio (X) 0.000 0.928 0.968 0.750 0.324 0.000 0.787 0.000 0.521 0.000

Available Capacity (ca), veh/h 1231 1180 150 2585 326 0 290

Back of Queue (Q), veh/ln 32.9 36.8 1.5 4.0 9.3 4.7

Overflow Queue (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Queue Storage Ratio (RQ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Uniform Delay (d1), s/veh 20.0 21.5 65.2 6.5 52.6 0.0 49.7

Incremental Delay (d2), s/veh 0.0 13.3 19.5 20.1 0.3 0.0 12.1 0.0 1.7 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 33.4 41.1 85.2 6.8 64.7 0.0 51.4

Level of Service (LOS) C D F A E D

Approach Delay, s/veh / LOS 37.2 D 10.1 B 59.7 E 0.0

Intersection Delay s/veh / LOS 33.1 C

MultiModal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.7 A 0.7 A 2.9 C 2.8 C

Bicycle LOS Score / LOS 2.4 B 1.2 A F
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