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Table B-1: Development of Daily Volume-Based LOS Thresholds

Input Parameters Urban Rural Free-Flow Speeds (mph) Input Parameters Class I Class III Class IV Urban Street Class Based on Functional and Design Categories
BaseFree-flow speed (mph) 60 75 Lanes Adjt. FFS LOS Density Signal Density 0.8 5 10 Exhibit 10-3, Highway Capacity Manual 2000

Lane width 12 12 Urban A 11 Free-Flow Speed 50 35 30
Shoulder width >6 >6 2 4.5 50.5 B 18 Cycle Length 110 80 70  Functional Category
Terrain (level, rolling, mountainous) level level 3 3.0 52.0 C 26 Effective green ratio 0.45 0.45 0.45 Principal Minor
% Trucks 5% 10% 4 1.5 53.5 D 35 Adj. Sat. flow rate 1850 1750 1700 High-Speed I N/A
Et 1.5 1.5 5 0.0 55.0 E 45 Arrival type 3 4 5 Suburban II II
Fhv 0.976 0.952 Rural Unit extension 3 3 3 Intermediate II III or IV
PHF 0.9 0.85 2 0.0 75.0 Initial queue 0 0 0 Urban III or IV IV
Interchanges per mile 1.5 0.5 3 0.0 75.0 K Factor =  0.09 Other delay 0 0 0
Population factor 1.0 1.0 4 0.0 75.0 D Factor =  0.55 Peak-hour factor 0.9 0.9 0.9

5 0.0 75.0 % lefts 10 10 10 K Factor =  0.10
Base Free-flow Speed (mph) 60 75 % rights 10 10 10 D Factor =  0.60
Lane Width Adjt. (Ex 23-4, HCM 2000) 0.0 0.0 Left-turn bays Yes Yes Yes
Lateral Clearance Adjt. (Ex 23-5) 0.0 0.0 Lane utilization factor
Interchange Density (Ex 23-7) 5.0 0.0

Lanes LOS-A LOS-B LOS-C LOS-D LOS-E Lanes LOS-A LOS-B LOS-C LOS-D LOS-E Lanes LOS-A LOS-B LOS-C LOS-D LOS-E Lanes LOS-A LOS-B LOS-C LOS-D LOS-E
Urban Urban 1 N/A 841 910 998 1115 2 N/A 14,000 15,100 16,600 18,500

2 976 1596 2306 3104 3991 4 19,700 32,200 46,500 62,700 80,600 2 N/A 1683 1820 1986 2230 4 N/A 28,000 30,300 33,100 37,100
3 1507 2466 3561 4794 6164 6 30,400 49,800 71,900 96,800 124,500 3 N/A 2524 2720 2984 3355 6 N/A 42,000 45,300 49,700 55,900
4 2067 3382 4885 6577 8456 8 41,700 68,300 98,600 132,800 170,800 4 N/A 3375 3629 3972 4471 8 N/A 56,200 60,400 66,200 74,500
5 2656 4346 6278 8451 10866 10 53,600 87,800 126,800 170,700 219,500 1 N/A N/A 655 832 871 2 N/A N/A 10,900 13,800 14,500

Rural Rural 2 N/A N/A 1438 1663 1741 4 N/A N/A 23,900 27,700 29,000
2 1336 2186 3157 4250 5464 4 26,900 44,100 63,700 85,800 110,300 3 N/A N/A 2230 2495 2612 6 N/A N/A 37,100 41,500 43,500
3 2004 3279 4736 6375 8196 6 40,400 66,200 95,600 128,700 165,500 4 N/A N/A 3023 3326 3483 8 N/A N/A 50,300 55,400 58,000
4 2671 4371 6314 8500 10929 8 53,900 88,300 127,500 171,700 220,700 1 N/A N/A 470 763 832 2 N/A N/A 7,800 12,700 13,800
5 3339 5464 7893 10625 13661 10 67,400 110,300 159,400 214,600 275,900 2 N/A N/A 1008 1565 1653 4 N/A N/A 16,800 26,000 27,500

Note: Daily volume thresholds rounded down to the nearest 100. 3 N/A N/A 1526 2358 2485 6 N/A N/A 25,400 39,300 41,400
4 N/A N/A 2093 3150 3316 8 N/A N/A 34,800 52,500 55,200
1 N/A N/A 528 763 783 2 N/A N/A 8,800 12,700 13,000
2 N/A N/A 1174 1536 1585 4 N/A N/A 19,500 25,600 26,400
3 N/A N/A 1859 2318 2377 6 N/A N/A 30,900 38,600 39,600
4 N/A N/A 2553 3091 3179 8 N/A N/A 42,500 51,500 52,900

Note: Daily volume thresholds rounded down to the nearest 100.

Design
Category

Daily Volumes Two-Way (vehicles/day)

Class IV 
Urban 
Street

Adjusted Service Volumes One-way (vehicles/hour) Daily Volumes Two-Way (vehicles/day)

Class I 
Urban 
Street

Class II 
Urban 
Street

Class III 
Urban 
Street

Class IV 
Urban 
Street

10
10

Yes
1.00/0.952/0.908

3
0
0

0.9

Urban Streets

Class I 
Urban 
Street

Class II
3
40
90

0.45
1800

4

Maximum Density (pc/mi/ln)

(For all rural freeways use 0.0,
Exhibit 23-6, HCM 2000)

Adjusted Service Volumes One-way (vehicles/hour)

Freeways

Assumptions Assumptions

Class II 
Urban 
Street

Class III 
Urban 
Street



Table B-2: Basic Freeway Segments: Highway Capacity Manual  Analysis - Existing Volumes

Free-
Peak- Driver flow Flow Avg. pax- Density
Hour Auto Auto Pop. Speed Rate car speed (pax-car/

Existing Factor Lanes Terrain % Equiv % Equiv Factor (mph)* (pcphpl) (mph) lane/mi)

East Hills to 1750 1091 0.83 2 1.4% 1.5 0% 1.2 1.0 65 661 65 10.2 A
1750 to 1900 off 1116 0.83 2 7950' @ 0.00% 1.4% 1.5 0% 1.2 1.0 70 676 70 9.7 A
1900 on to Church off 1085 0.89 2 4100' @ 0.00%, 3750' @ +1.79%, 2800' @ -0.72%, 3300' @ +0.70%, 1850' @ -0.28% 1.4% 1.5 0% 1.2 1.0 70 613 70 8.8 A
Church on to 1400 off 1053 0.89 2 6950' @ -0.28%, 575' @ -2.43% 1.3% 1.5 0% 1.2 1.0 70 595 70 8.5 A
1400 on to Evening Star off 1100 0.89 2 2055' @ -2.43%, 2270' @ +1.18%, 950' @ +2.96%, 1000' @ +0.50%, 1150' @ +1.60%, 2200' @ +0.50%, 538' @ +1.18% 1.3% 1.5 0% 1.2 1.0 70 621 70 8.9 A
Evening Star on to Edgerton off 1093 0.89 2 662' @ +1.18%, 1400' @ -0.84%, 3400' @ -0.30%, 2354' @ -0.50% 1.3% 1.5 0% 1.2 1.0 70 617 70 8.8 A
Edgerton on to Lexington off 1094 0.89 2 546' @ -0.50%, 2300' @ +1.21%, 2050' @ +3.00%, 3650' @ -3.00%, 1100' @ +2.31%, 710' @ -3.00% 1.3% 1.5 0% 1.2 1.0 70 618 70 8.8 A
Lexington on to Kill Creek off 1344 0.89 2 2792' @ -3.00%, 3000' @ +3.00%, 2125' @ +1.10% 1.3% 1.5 0% 3.0 1.0 70 759 70 10.8 A
Kill Creek on to Cedar Creek off 1441 0.89 2 4500' @ +1.10%, 5650' @ -2.82%, 4300' @ +0.17%, 6580' @ +2.89% 1.3% 2.5 0% 3.0 1.0 70 822 70 11.7 B
Cedar Creek on to K-7 off 1546 0.92 2 420' @ +2.89%, 3590' @ -1.50%, 4037' @ +1.88%, 1685' @ +0.40% 1.5% 1.5 0% 1.2 1.0 70 849 70 12.1 B
K-7 on to Woodland off 2123 0.94 2 118' @ +0.40%, 1750' @ +0.57%, 800' @ -0.3%, 2150' @ +0.60%, 2550' @ -1.70%, 3115' @ -0.76% 2.0% 1.5 0% 1.2 1.0 70 1141 70 16.3 B
Woodland on to Ridgeview off 2316 0.94 2 2385' @ -3.55%, 2700' @ +3.06%, 225' @ -3.04% 2.0% 1.5 0% 1.2 1.0 70 1244 70 17.8 B
Ridgeview on to Renner off 2418 0.94 2 2.0% 1.5 0% 1.2 1.0 65 1299 65 20.0 C
Renner on to I-435 off 2993 0.94 2 2.9% 1.5 0% 1.2 1.0 65 1616 64.8 24.9 C

I-435 on to Renner off 3041 0.86 2 2.9% 1.5 0% 1.2 1.0 65 1795 63.9 28.1 D
Renner on to Ridgeview off 3450 0.86 2 2.9% 1.5 0% 1.2 1.0 65 2036 60.8 33.5 D
Ridgeview on to Woodland off 3124 0.86 2 225' @ +3.04%, 2700' @ -3.06%,  2385' @ +3.55% 2.9% 2.0 0% 2.5 1.0 70 1871 67 27.9 D
Woodland on to K-7 off 2794 0.95 2 3115' @ +0.76%, 2550' @ +1.70%, 2150' @ -0.60%, 800' @ +0.30%, 1750' @ -0.57%, 118' @ -0.40% 1.2% 1.5 0% 1.2 1.0 70 1478 69.9 21.2 C
K-7 on to Cedar Creek off 1959 0.90 2 1685' @ -0.40%, 4037' @ -1.88%, 3590' @ +1.50%, 420' @ -2.89% 1.2% 1.5 0% 1.2 1.0 70 1094 70 15.6 B
Cedar Creek on to Kill Creek off 1916 0.90 2 6580' @ -2.89%, 4300' @ -0.17%, 5650' @ +2.62%, 4500' @ -1.10% 1.2% 1.5 0% 1.2 1.0 70 1070 70 15.3 B
Kill Creek on to Lexington off 1685 0.90 2 2125' @ -1.10%, 3000' @ -3.00%,  2792' @ +3.00% 1.2% 1.5 0% 3.0 1.0 70 941 70 13.4 B
Lexington on to Edgerton off 1664 0.90 2 742' @ -2.31%, 3650' @ +3.00%, 2050' @ -3.00%, 2300' @ -1.21%, 546' @ +0.50% 1.2% 1.5 0% 3.0 1.0 70 929 70 13.3 B
Edgerton on to Evening Star off 1648 0.90 2 2354' @ +0.50%, 3400' @ +0.30%, 1400' @ +0.84%, 662' @ -1.18% 1.2% 1.5 0% 1.2 1.0 70 920 70 13.1 B
Evening Star on to 1400 off 1653 0.90 2 538' @ -1.18%, 2200' @ -0.50%, 1150' @ -1.60%, 1000' @ -0.50%, 950' @ -2.96%, 2270' @ -1.18%, 2055' @ +2.43% 1.2% 1.5 0% 1.2 1.0 70 923 70 13.2 B
1400 on to Church off 1549 0.90 2 575' @ +2.43%, 6950' @ +0.28% 1.2% 1.5 0% 1.2 1.0 70 865 70 12.4 B
Church on to 1900 off 1442 0.92 2 1850' @ +0.28%, 3300' @ -0.70%, 2800' @ +0.72%, 3750' @ -1.79%, 4100' @ 0.00% 0.9% 1.5 0% 1.2 1.0 70 788 70 11.3 B
1900 on to 1750 1433 0.92 2 7950' @ 0.00% 0.9% 1.5 0% 1.2 1.0 65 783 65 12.0 B

xxx - From field data
xxx - Actual grade entered into HCS

Inputs
Heavy RVsVehsVolume 

(vph)

Results
Existing

LOSLocation
P.M. Peak Hour

K-10 Westbound



Table B-3: Ramp Junctions: Highway Capacity Manual Analysis - Existing Volumes

Free- Free- Accel Speed (mph)
flow Volume Peak- Driver flow Volume or decel Peak- Driver Volume Peak- Separ- Driver Ramp

speed Hour Auto Auto Pop speed length Hour Auto Auto Pop Hour ation Auto Auto Pop Density Influ. Outer All
Lanes (mph) Existing Factor Terrain % Equiv % Equiv Adj. Side Lanes (mph) Existing (ft) Terrain* Factor % Equiv % Equiv Adj. Existing Factor Position Type Dist (ft) Terrain % Equiv % Equiv Adj. (pc/mi/ln) LOS Area Lanes Vehs.

K-10 Eastbound
1900 off 2 70 1116 0.83 7230' @ 0.00% 1.4 1.5 0% 1.2 1.0 right 1 35 96 660 690' @ 3.00% 0.73 0.0% 1.5 0.0% 1.2 1.00 9.9 A 57.7 n/a 57.7
1900 on 2 70 1020 0.89 3270' @ 0.00% 1.4 1.5 0% 1.2 1.0 right 1 35 65 840 860' @ -3.00% 0.63 1.7% 1.5 0.0% 1.2 1.00 10.0 A 62.3 n/a 62.3
Church off 2 70 1085 0.89 1130' @ -0.28% 1.4 1.5 0% 1.2 1.0 right 1 35 160 610 635' @ 3.00% 0.83 2.3% 1.5 0.0% 1.2 1.00 9.3 A 57.5 n/a 57.5
Church on 2 70 925 0.89 6000' @ -0.28% 1.3 1.5 0% 1.2 1.0 right 1 35 128 750 740' @ -3.00% 0.94 0.9% 1.5 0.0% 1.2 1.00 9.9 A 62.1 n/a 62.1
1400 off 2 70 1053 0.89 8230' @ -0.28% 1.3 1.5 0% 1.2 1.0 right 1 35 12 800 795' @ -3.00% 0.75 0.0% 1.5 0.0% 1.2 1.00 7.3 A 58.0 n/a 58.0
1400 on 2 70 1041 0.89 1320' @ -2.43% 1.3 1.5 0% 1.2 1.0 right 1 35 59 970 950' @ 3.00% 0.81 3.4% 1.5 0.0% 1.2 1.00 9.1 A 62.5 n/a 62.5
Evening Star off 2 70 1100 0.89 1670' @ +0.50% 1.3 1.5 0% 1.2 1.0 right 1 35 16 816 425' @ -1.32% 0.61 0.0% 1.5 0.0% 1.2 1.00 7.6 A 58.0 n/a 58.0
Evening Star on 2 70 1084 0.89 1040' @ -0.84% 1.3 1.5 0% 1.2 1.0 right 1 35 9 1013 550' @ 2.87% 0.44 0.0% 1.5 0.0% 1.2 1.00 8.8 A 62.6 n/a 62.6
Edgerton off 2 70 1093 0.89 1200' @ -0.50% 1.3 1.5 0% 1.2 1.0 right 1 35 6 858 325' @ -1.64% 0.50 0.0% 1.5 0.0% 1.2 1.00 7.1 A 58.0 n/a 58.0
Edgerton on 2 70 1087 0.89 1930' @ +1.21% 1.3 1.5 0% 1.2 1.0 right 1 35 7 927 425' @ 2.34% 0.67 0.0% 1.5 0.0% 1.2 1.00 9.3 A 62.5 n/a 62.5
Lexington off 2 70 1094 0.89 3580' @ -3.00% 1.3 1.5 0% 1.2 1.0 right 1 35 82 651 180' @ -4.47% 0.89 2.4% 1.5 0.0% 1.2 1.00 9.0 A 57.8 n/a 57.8
Lexington on 2 70 1012 0.89 3655' @ -3.00% 1.3 1.5 0% 1.2 1.0 right 1 35 332 1370 860' @ 4.47% 0.84 29.4% 1.5 0.0% 1.2 1.00 9.1 A 63.2 n/a 63.2
Kill Creek off 2 70 1344 0.89 1145' @ +1.10% 1.3 1.5 0% 1.2 1.0 right 1 35 44 655 390' @ 4.91% 0.54 11.6% 1.5 0.0% 2.5 1.00 11.4 B 57.8 n/a 57.8
Kill Creek on 2 70 1300 0.89 3660' @ +1.10% 1.3 1.5 0% 1.2 1.0 right 1 35 141 860 75' @ 1.78% 0.87 3.6% 1.5 0.0% 1.2 1.00 12.7 B 62.1 n/a 62.1
Cedar Creek off 2 70 1441 0.89 5720' @ +2.89% 1.3 2.5 0% 3.0 1.0 right 1 35 33 680 690' @ -3.00% 0.85 2.9% 1.5 0.0% 1.2 1.00 12.3 B 57.9 n/a 57.9
Cedar Creek on 2 70 1408 0.92 3115' @ -1.50% 1.5 1.5 0% 1.2 1.0 right 1 35 138 860 860' @ 3.00% 0.80 2.2% 1.5 0.0% 1.2 1.00 13.4 B 62.1 n/a 62.1
Woodland off 2 70 2123 0.94 2300' @ -0.76% 2.0 1.5 0% 1.2 1.0 right 1 35 53 600 250' @ -5.74% 0.75 5.9% 1.5 0.0% 1.2 1.00 18.5 B 57.8 n/a 57.8
Woodland on 2 70 2070 0.94 1540' @ -3.55% 2.0 1.5 0% 1.2 1.0 right 1 35 246 835 860' @ 3.00% 0.94 3.6% 1.5 0.0% 1.2 1.00 19.5 B 61.3 n/a 61.3
Ridgeview off 2 70 2316 0.94 1900' @ +3.06% 2.0 2.0 0% 2.5 1.0 right 1 35 183 710 690' @ 3.00% 0.95 1.6% 1.5 0.0% 1.2 1.00 19.5 B 57.5 n/a 57.5
Ridgeview on 2 70 2133 0.94 level 2.0 1.5 0% 1.2 1.0 right 1 35 285 840 860' @ -3.00% 0.83 3.2% 1.5 0.0% 1.2 1.00 20.6 C 61.1 n/a 61.1
Renner off 2 65 2418 0.94 level 2.0 1.5 0% 1.2 1.0 right 1 35 200 500 2100' @ -3.00% 0.65 1.6% 1.5 0.0% 1.2 1.00 22.1 C 54.5 n/a 54.5

K-10 Westbound
Renner on 2 65 2956 0.86 level 2.9 1.5 0% 1.2 1.0 right 1 35 494 500 1600' @ 3.00% 0.75 0.6% 1.5 0.0% 1.2 1.00 34.4 D 52.7 n/a 52.7
Ridgeview off 2 70 3450 0.86 level 2.9 1.5 0% 1.2 1.0 right 1 35 539 550 540' @ 3.00% 0.91 1.7% 1.5 0.0% 1.2 1.00 34.3 D 56.5 n/a 56.5
Ridgeview on 2 70 2911 0.86 1850' @ -3.06% 2.9 1.5 0% 1.2 1.0 right 1 35 213 500 900' @ -3.00% 0.73 1.9% 1.5 0.0% 1.2 1.00 31.3 D 57.4 n/a 57.4
Woodland off 2 70 3124 0.86 1309' @ +3.55% 2.9 2.0 0% 2.5 1.0 right 1 35 369 590 580' @ -3.00% 0.98 0.5% 1.5 0.0% 1.2 1.00 31.1 D 57.1 n/a 57.1
Woodland on 2 70 2755 0.95 2330' @ +0.76% 1.2 1.5 0% 1.2 1.0 right 1 35 39 1390 150' @ 3.98% 0.70 28.2% 1.5 0.0% 1.2 1.00 20.0 B 61.6 n/a 61.6
Cedar Creek off 2 70 1959 0.90 3040' @ +1.50% 1.2 1.5 0% 1.2 1.0 right 1 35 109 640 635' @ -3.00% 0.89 0.0% 1.5 0.0% 1.2 1.00 17.3 B 57.7 n/a 57.7
Cedar Creek on 2 70 1850 0.90 5800' @ -2.89% 1.2 1.5 0% 1.2 1.0 right 1 35 66 850 860' @ 3.00% 0.89 0.0% 1.5 0.0% 1.2 1.00 16.8 B 61.7 n/a 61.7
Kill Creek off 2 70 1916 0.90 3675' @ -1.10% 1.2 1.5 0% 1.2 1.0 right 1 35 273 660 275' @ -1.55% 0.84 2.3% 1.5 0.0% 1.2 1.00 16.7 B 57.2 n/a 57.2
Kill Creek on 2 70 1643 0.90 1125' @ -1.10% 1.2 1.5 0% 1.2 1.0 right 1 35 42 860 350' @ -4.77% 0.83 3.0% 1.5 0.0% 1.2 1.00 14.8 B 62.0 n/a 62.0
Lexington off 2 70 1685 0.90 2389' @ +3.00% 1.2 1.5 0% 1.2 1.0 right 1 35 184 910 540' @ -2.58% 0.91 1.5% 1.5 0.0% 1.2 1.00 12.2 B 57.5 n/a 57.5
Lexington on 2 70 1501 0.90 3142' @ +3.00% 1.2 1.5 0% 3.0 1.0 right 1 35 163 822 225' @ 1.28% 0.82 2.0% 1.5 0.0% 1.2 1.00 14.9 B 61.9 n/a 61.9
Edgerton off 2 70 1664 0.90 1780' @ -1.21% 1.2 1.5 0% 1.2 1.0 right 1 35 20 816 370' @ -4.29% 0.88 0.0% 1.5 0.0% 1.2 1.00 12.9 B 58.0 n/a 58.0
Edgerton on 2 70 1644 0.90 1500' @ +0.50% 1.2 1.5 0% 1.2 1.0 right 1 35 4 1013 425' @ 4.75% 0.50 0.0% 1.5 0.0% 2.5 1.00 13.5 B 62.3 n/a 62.3
Evening Star off 2 70 1648 0.90 750' @ +0.84% 1.2 1.5 0% 1.2 1.0 right 1 35 12 858 425' @ -3.84% 0.75 6.7% 1.5 0.0% 1.2 1.00 12.4 B 58.0 n/a 58.0
Evening Star on 2 70 1636 0.90 1820' @ -0.50% 1.2 1.5 0% 1.2 1.0 right 1 35 17 880 420' @ 2.21% 0.63 0.0% 1.5 0.0% 1.2 1.00 14.4 B 62.0 n/a 62.0
1400 off 2 70 1653 0.90 1200' @ +2.43% 1.2 1.5 0% 1.2 1.0 right 1 35 129 740 740' @ -3.00% 0.94 0.7% 1.5 0.0% 1.2 1.00 13.5 B 57.7 n/a 57.7
1400 on 2 70 1524 0.90 6680' @ +0.28% 1.2 1.5 0% 1.2 1.0 right 1 35 25 780 795' @ 3.00% 0.63 0.0% 1.5 0.0% 1.2 1.00 14.2 B 61.9 n/a 61.9
Church off 2 70 1549 0.90 7770' @ +0.28% 1.2 1.5 0% 1.2 1.0 right 1 35 188 600 580' @ 3.00% 0.88 1.6% 1.5 0.0% 1.2 1.00 13.7 B 57.5 n/a 57.5
Church on 2 70 1361 0.92 1030' @ +0.28% 0.9 1.5 0% 1.2 1.0 right 1 35 81 970 950' @ -3.00% 0.78 1.2% 1.5 0.0% 1.2 1.00 11.8 B 62.4 n/a 62.4
1900 off 2 70 1442 0.92 3380' @ 0.00% 0.9 1.5 0% 1.2 1.0 right 1 35 81 650 635' @ 3.00% 0.84 2.7% 1.5 0.0% 1.2 1.00 11.9 B 57.8 n/a 57.8
1900 on 2 70 1361 0.92 7120' @ 0.00% 0.9 1.5 0% 1.2 1.0 right 1 35 72 850 860' @ -3.00% 0.83 5.0% 1.5 0.0% 1.2 1.00 12.4 B 62.1 n/a 62.1

Volume 
Exceeds 

Basic 
Capacity?

P.M. Peak Hour

Location
(vph) (vph) (vph)

RVs

Adjacent Ramp Data (6-lane freeways only)Freeway Mainline Data

Vehs RVs
HeavyHeavy

Vehs RVs

Ramp Data

* A ramp grade of 3% (or -3%) was estimated on ramps for which there was no ramp data available on the as-built plans.
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1/14/05

Inputs Results Basic Ramp Capacity 
Check

Basic 
Capacity

Heavy
Vehs



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

2:
 K

-1
0 

&
 E

as
t H

ill
s

1/
10

/2
00

5

   
B

as
el

in
e

S
yn

ch
ro

 6
 R

ep
or

t
H

D
R

 E
ng

in
ee

rin
g 

In
c.

P
ag

e 
2

M
ov

em
en

t
E

B
L

E
B

T
E

B
R

W
B

L
W

B
T

W
B

R
N

B
L

N
B

T
N

B
R

S
B

L
S

B
T

S
B

R
La

ne
 C

on
fig

ur
at

io
ns

S
ig

n 
C

on
tr

ol
F

re
e

F
re

e
S

to
p

S
to

p
G

ra
de

0%
0%

0%
0%

V
ol

um
e 

(v
eh

/h
)

48
10

51
14

2
13

78
6

12
0

6
33

0
19

7
P

ea
k 

H
ou

r 
F

ac
to

r
0.

63
0.

90
0.

58
0.

50
0.

89
0.

63
0.

43
0.

25
0.

50
0.

55
0.

25
0.

52
H

ou
rly

 fl
ow

 r
at

e 
(v

ph
)

76
11

68
24

4
15

48
10

28
0

12
60

0
37

9
P

ed
es

tr
ia

ns
La

ne
 W

id
th

 (
ft)

W
al

ki
ng

 S
pe

ed
 (

ft/
s)

P
er

ce
nt

 B
lo

ck
ag

e
R

ig
ht

 tu
rn

 fl
ar

e 
(v

eh
)

M
ed

ia
n 

ty
pe

R
ai

se
d

R
ai

se
d

M
ed

ia
n 

st
or

ag
e 

ve
h)

2
2

U
ps

tr
ea

m
 s

ig
na

l (
ft)

pX
, p

la
to

on
 u

nb
lo

ck
ed

vC
, c

on
fli

ct
in

g 
vo

lu
m

e
15

58
11

92
21

02
28

86
58

4
23

05
29

01
77

4
vC

1,
 s

ta
ge

 1
 c

on
f v

ol
13

20
13

20
15

56
15

56
vC

2,
 s

ta
ge

 2
 c

on
f v

ol
78

2
15

66
74

8
13

44
vC

u,
 u

nb
lo

ck
ed

 v
ol

15
58

11
92

21
02

28
86

58
4

23
05

29
01

77
4

tC
, s

in
gl

e 
(s

)
4.

1
4.

1
7.

5
6.

5
6.

9
7.

5
6.

5
6.

9
tC

, 2
 s

ta
ge

 (
s)

6.
5

5.
5

6.
5

5.
5

tF
 (

s)
2.

2
2.

2
3.

5
4.

0
3.

3
3.

5
4.

0
3.

3
p0

 q
ue

ue
 fr

ee
 %

82
99

0
10

0
97

43
10

0
0

cM
 c

ap
ac

ity
 (

ve
h/

h)
42

1
58

1
0

81
45

5
10

6
11

7
34

1

D
ire

ct
io

n,
 L

an
e 

#
E

B
 1

E
B

 2
E

B
 3

E
B

 4
W

B
 1

W
B

 2
W

B
 3

W
B

 4
N

B
 1

S
B

 1
S

B
 2

V
ol

um
e 

T
ot

al
76

58
4

58
4

24
4

77
4

77
4

10
40

60
37

9
V

ol
um

e 
Le

ft
76

0
0

0
4

0
0

0
28

60
0

V
ol

um
e 

R
ig

ht
0

0
0

24
0

0
0

10
12

0
37

9
cS

H
42

1
17

00
17

00
17

00
58

1
17

00
17

00
17

00
0

10
6

34
1

V
ol

um
e 

to
 C

ap
ac

ity
0.

18
0.

34
0.

34
0.

01
0.

01
0.

46
0.

46
0.

01
E

rr
0.

57
1.

11
Q

ue
ue

 L
en

gt
h 

(f
t)

16
0

0
0

1
0

0
0

E
rr

67
36

3
C

on
tr

ol
 D

el
ay

 (
s)

15
.4

0.
0

0.
0

0.
0

11
.2

0.
0

0.
0

0.
0

E
rr

76
.7

11
7.

2
La

ne
 L

O
S

C
B

F
F

F
A

pp
ro

ac
h 

D
el

ay
 (

s)
0.

9
0.

0
E

rr
11

1.
7

A
pp

ro
ac

h 
LO

S
F

F

In
te

rs
ec

tio
n 

S
um

m
ar

y
A

ve
ra

ge
 D

el
ay

 
E

rr
In

te
rs

ec
tio

n 
C

ap
ac

ity
 U

til
iz

at
io

n 
63

.6
%

IC
U

 L
ev

el
 o

f S
er

vi
ce

 
B

A
na

ly
si

s 
P

er
io

d 
(m

in
)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

3:
 K

-1
0 

&
 1

75
0 

R
d

1/
10

/2
00

5

   
B

as
el

in
e

S
yn

ch
ro

 6
 R

ep
or

t
H

D
R

 E
ng

in
ee

rin
g 

In
c.

P
ag

e 
3

M
ov

em
en

t
E

B
L

E
B

T
E

B
R

W
B

L
W

B
T

W
B

R
N

B
L

N
B

T
N

B
R

S
B

L
S

B
T

S
B

R
La

ne
 C

on
fig

ur
at

io
ns

S
ig

n 
C

on
tr

ol
F

re
e

F
re

e
S

to
p

S
to

p
G

ra
de

0%
0%

0%
0%

V
ol

um
e 

(v
eh

/h
)

17
10

74
0

5
13

65
63

0
2

3
39

2
21

P
ea

k 
H

ou
r 

F
ac

to
r

0.
85

0.
95

0.
25

0.
41

0.
89

0.
84

0.
25

0.
50

0.
38

0.
88

0.
50

0.
66

H
ou

rly
 fl

ow
 r

at
e 

(v
ph

)
20

11
31

0
12

15
34

75
0

4
8

44
4

32
P

ed
es

tr
ia

ns
La

ne
 W

id
th

 (
ft)

W
al

ki
ng

 S
pe

ed
 (

ft/
s)

P
er

ce
nt

 B
lo

ck
ag

e
R

ig
ht

 tu
rn

 fl
ar

e 
(v

eh
)

1
M

ed
ia

n 
ty

pe
R

ai
se

d
R

ai
se

d
M

ed
ia

n 
st

or
ag

e 
ve

h)
1

1
U

ps
tr

ea
m

 s
ig

na
l (

ft)
pX

, p
la

to
on

 u
nb

lo
ck

ed
vC

, c
on

fli
ct

in
g 

vo
lu

m
e

16
09

11
31

19
64

28
04

56
5

21
73

27
29

76
7

vC
1,

 s
ta

ge
 1

 c
on

f v
ol

11
71

11
71

15
58

15
58

vC
2,

 s
ta

ge
 2

 c
on

f v
ol

79
3

16
33

61
5

11
71

vC
u,

 u
nb

lo
ck

ed
 v

ol
16

09
11

31
19

64
28

04
56

5
21

73
27

29
76

7
tC

, s
in

gl
e 

(s
)

4.
1

4.
1

7.
5

6.
5

6.
9

7.
5

6.
5

6.
9

tC
, 2

 s
ta

ge
 (

s)
6.

5
5.

5
6.

5
5.

5
tF

 (
s)

2.
2

2.
2

3.
5

4.
0

3.
3

3.
5

4.
0

3.
3

p0
 q

ue
ue

 fr
ee

 %
95

98
10

0
95

98
50

96
91

cM
 c

ap
ac

ity
 (

ve
h/

h)
40

2
61

4
11

9
87

46
8

89
99

34
5

D
ire

ct
io

n,
 L

an
e 

#
E

B
 1

E
B

 2
E

B
 3

E
B

 4
W

B
 1

W
B

 2
W

B
 3

W
B

 4
N

B
 1

S
B

 1
V

ol
um

e 
T

ot
al

20
56

5
56

5
0

12
76

7
76

7
75

12
80

V
ol

um
e 

Le
ft

20
0

0
0

12
0

0
0

0
44

V
ol

um
e 

R
ig

ht
0

0
0

0
0

0
0

75
8

32
cS

H
40

2
17

00
17

00
17

00
61

4
17

00
17

00
17

00
18

9
13

7
V

ol
um

e 
to

 C
ap

ac
ity

0.
05

0.
33

0.
33

0.
00

0.
02

0.
45

0.
45

0.
04

0.
06

0.
58

Q
ue

ue
 L

en
gt

h 
(f

t)
4

0
0

0
2

0
0

0
5

74
C

on
tr

ol
 D

el
ay

 (
s)

14
.4

0.
0

0.
0

0.
0

11
.0

0.
0

0.
0

0.
0

25
.3

62
.6

La
ne

 L
O

S
B

B
D

F
A

pp
ro

ac
h 

D
el

ay
 (

s)
0.

3
0.

1
25

.3
62

.6
A

pp
ro

ac
h 

LO
S

D
F

In
te

rs
ec

tio
n 

S
um

m
ar

y
A

ve
ra

ge
 D

el
ay

 
2.

0
In

te
rs

ec
tio

n 
C

ap
ac

ity
 U

til
iz

at
io

n 
54

.4
%

IC
U

 L
ev

el
 o

f S
er

vi
ce

 
A

A
na

ly
si

s 
P

er
io

d 
(m

in
)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

4:
 K

10
 W

B
 r

am
ps

 &
 E

 1
90

0 
R

d
1/

10
/2

00
5

   
B

as
el

in
e

S
yn

ch
ro

 6
 R

ep
or

t
H

D
R

 E
ng

in
ee

rin
g 

In
c.

P
ag

e 
4

M
ov

em
en

t
E

B
L

E
B

T
E

B
R

W
B

L
W

B
T

W
B

R
N

B
L

N
B

T
N

B
R

S
B

L
S

B
T

S
B

R
La

ne
 C

on
fig

ur
at

io
ns

S
ig

n 
C

on
tr

ol
S

to
p

S
to

p
F

re
e

F
re

e
G

ra
de

0%
0%

0%
0%

V
ol

um
e 

(v
eh

/h
)

0
0

0
63

2
16

25
84

0
0

72
45

P
ea

k 
H

ou
r 

F
ac

to
r

0.
25

0.
25

0.
25

0.
76

0.
25

0.
88

0.
62

0.
82

0.
25

0.
25

0.
61

0.
62

H
ou

rly
 fl

ow
 r

at
e 

(v
ph

)
0

0
0

83
8

18
40

10
2

0
0

11
8

73
P

ed
es

tr
ia

ns
La

ne
 W

id
th

 (
ft)

W
al

ki
ng

 S
pe

ed
 (

ft/
s)

P
er

ce
nt

 B
lo

ck
ag

e
R

ig
ht

 tu
rn

 fl
ar

e 
(v

eh
)

M
ed

ia
n 

ty
pe

N
on

e
N

on
e

M
ed

ia
n 

st
or

ag
e 

ve
h)

U
ps

tr
ea

m
 s

ig
na

l (
ft)

pX
, p

la
to

on
 u

nb
lo

ck
ed

vC
, c

on
fli

ct
in

g 
vo

lu
m

e
36

0
33

7
15

4
33

7
37

4
10

2
19

1
10

2
vC

1,
 s

ta
ge

 1
 c

on
f v

ol
vC

2,
 s

ta
ge

 2
 c

on
f v

ol
vC

u,
 u

nb
lo

ck
ed

 v
ol

36
0

33
7

15
4

33
7

37
4

10
2

19
1

10
2

tC
, s

in
gl

e 
(s

)
7.

1
6.

5
6.

2
7.

1
7.

5
6.

2
4.

1
4.

1
tC

, 2
 s

ta
ge

 (
s)

tF
 (

s)
3.

5
4.

0
3.

3
3.

5
4.

9
3.

3
2.

2
2.

2
p0

 q
ue

ue
 fr

ee
 %

10
0

10
0

10
0

86
98

98
97

10
0

cM
 c

ap
ac

ity
 (

ve
h/

h)
56

7
57

0
89

7
60

7
41

8
95

8
13

95
15

02

D
ire

ct
io

n,
 L

an
e 

#
W

B
 1

N
B

 1
S

B
 1

V
ol

um
e 

T
ot

al
10

9
14

3
19

1
V

ol
um

e 
Le

ft
83

40
0

V
ol

um
e 

R
ig

ht
18

0
73

cS
H

62
4

13
95

17
00

V
ol

um
e 

to
 C

ap
ac

ity
0.

17
0.

03
0.

11
Q

ue
ue

 L
en

gt
h 

(f
t)

16
2

0
C

on
tr

ol
 D

el
ay

 (
s)

12
.0

2.
3

0.
0

La
ne

 L
O

S
B

A
A

pp
ro

ac
h 

D
el

ay
 (

s)
12

.0
2.

3
0.

0
A

pp
ro

ac
h 

LO
S

B

In
te

rs
ec

tio
n 

S
um

m
ar

y
A

ve
ra

ge
 D

el
ay

 
3.

7
In

te
rs

ec
tio

n 
C

ap
ac

ity
 U

til
iz

at
io

n 
23

.7
%

IC
U

 L
ev

el
 o

f S
er

vi
ce

 
A

A
na

ly
si

s 
P

er
io

d 
(m

in
)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

5:
 K

10
 E

B
 r

am
ps

 &
 E

 1
90

0 
R

d
1/

10
/2

00
5

   
B

as
el

in
e

S
yn

ch
ro

 6
 R

ep
or

t
H

D
R

 E
ng

in
ee

rin
g 

In
c.

P
ag

e 
5

M
ov

em
en

t
E

B
L

E
B

T
E

B
R

W
B

L
W

B
T

W
B

R
N

B
L

N
B

T
N

B
R

S
B

L
S

B
T

S
B

R
La

ne
 C

on
fig

ur
at

io
ns

S
ig

n 
C

on
tr

ol
S

to
p

S
to

p
F

re
e

F
re

e
G

ra
de

0%
0%

0%
0%

V
ol

um
e 

(v
eh

/h
)

67
0

29
0

0
0

0
42

9
56

79
0

P
ea

k 
H

ou
r 

F
ac

to
r

0.
63

0.
25

0.
80

0.
25

0.
25

0.
25

0.
25

0.
84

0.
75

0.
69

0.
79

0.
25

H
ou

rly
 fl

ow
 r

at
e 

(v
ph

)
10

6
0

36
0

0
0

0
50

12
81

10
0

0
P

ed
es

tr
ia

ns
La

ne
 W

id
th

 (
ft)

W
al

ki
ng

 S
pe

ed
 (

ft/
s)

P
er

ce
nt

 B
lo

ck
ag

e
R

ig
ht

 tu
rn

 fl
ar

e 
(v

eh
)

M
ed

ia
n 

ty
pe

N
on

e
N

on
e

M
ed

ia
n 

st
or

ag
e 

ve
h)

U
ps

tr
ea

m
 s

ig
na

l (
ft)

pX
, p

la
to

on
 u

nb
lo

ck
ed

vC
, c

on
fli

ct
in

g 
vo

lu
m

e
31

8
32

4
10

0
35

5
31

8
56

10
0

62
vC

1,
 s

ta
ge

 1
 c

on
f v

ol
vC

2,
 s

ta
ge

 2
 c

on
f v

ol
vC

u,
 u

nb
lo

ck
ed

 v
ol

31
8

32
4

10
0

35
5

31
8

56
10

0
62

tC
, s

in
gl

e 
(s

)
7.

1
6.

5
6.

2
7.

1
6.

5
6.

2
4.

1
4.

1
tC

, 2
 s

ta
ge

 (
s)

tF
 (

s)
3.

5
4.

0
3.

3
3.

5
4.

0
3.

3
2.

2
2.

2
p0

 q
ue

ue
 fr

ee
 %

83
10

0
96

10
0

10
0

10
0

10
0

95
cM

 c
ap

ac
ity

 (
ve

h/
h)

61
3

56
5

96
1

55
8

57
0

10
16

15
05

15
41

D
ire

ct
io

n,
 L

an
e 

#
E

B
 1

N
B

 1
S

B
 1

V
ol

um
e 

T
ot

al
14

3
62

18
1

V
ol

um
e 

Le
ft

10
6

0
81

V
ol

um
e 

R
ig

ht
36

12
0

cS
H

67
5

17
00

15
41

V
ol

um
e 

to
 C

ap
ac

ity
0.

21
0.

04
0.

05
Q

ue
ue

 L
en

gt
h 

(f
t)

20
0

4
C

on
tr

ol
 D

el
ay

 (
s)

11
.8

0.
0

3.
6

La
ne

 L
O

S
B

A
A

pp
ro

ac
h 

D
el

ay
 (

s)
11

.8
0.

0
3.

6
A

pp
ro

ac
h 

LO
S

B

In
te

rs
ec

tio
n 

S
um

m
ar

y
A

ve
ra

ge
 D

el
ay

 
6.

0
In

te
rs

ec
tio

n 
C

ap
ac

ity
 U

til
iz

at
io

n 
26

.1
%

IC
U

 L
ev

el
 o

f S
er

vi
ce

 
A

A
na

ly
si

s 
P

er
io

d 
(m

in
)

15



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

6:
 K

10
 W

B
 r

am
ps

 &
 C

hu
rc

h
1/

10
/2

00
5

   
B

as
el

in
e

S
yn

ch
ro

 6
 R

ep
or

t
H

D
R

 E
ng

in
ee

rin
g 

In
c.

P
ag

e 
6

M
ov

em
en

t
E

B
L

E
B

T
E

B
R

W
B

L
W

B
T

W
B

R
N

B
L

N
B

T
N

B
R

S
B

L
S

B
T

S
B

R
La

ne
 C

on
fig

ur
at

io
ns

S
ig

n 
C

on
tr

ol
S

to
p

S
to

p
F

re
e

F
re

e
G

ra
de

0%
0%

0%
0%

V
ol

um
e 

(v
eh

/h
)

0
0

0
12

8
0

60
48

21
6

0
0

16
4

33
P

ea
k 

H
ou

r 
F

ac
to

r
0.

25
0.

25
0.

25
0.

89
0.

25
0.

83
0.

75
0.

89
0.

25
0.

25
0.

93
0.

55
H

ou
rly

 fl
ow

 r
at

e 
(v

ph
)

0
0

0
14

4
0

72
64

24
3

0
0

17
6

60
P

ed
es

tr
ia

ns
La

ne
 W

id
th

 (
ft)

W
al

ki
ng

 S
pe

ed
 (

ft/
s)

P
er

ce
nt

 B
lo

ck
ag

e
R

ig
ht

 tu
rn

 fl
ar

e 
(v

eh
)

M
ed

ia
n 

ty
pe

N
on

e
N

on
e

M
ed

ia
n 

st
or

ag
e 

ve
h)

U
ps

tr
ea

m
 s

ig
na

l (
ft)

pX
, p

la
to

on
 u

nb
lo

ck
ed

vC
, c

on
fli

ct
in

g 
vo

lu
m

e
64

9
57

7
20

6
57

7
60

7
24

3
23

6
24

3
vC

1,
 s

ta
ge

 1
 c

on
f v

ol
vC

2,
 s

ta
ge

 2
 c

on
f v

ol
vC

u,
 u

nb
lo

ck
ed

 v
ol

64
9

57
7

20
6

57
7

60
7

24
3

23
6

24
3

tC
, s

in
gl

e 
(s

)
7.

1
6.

5
6.

2
7.

1
6.

5
6.

2
4.

1
4.

1
tC

, 2
 s

ta
ge

 (
s)

tF
 (

s)
3.

5
4.

0
3.

3
3.

5
4.

0
3.

3
2.

2
2.

2
p0

 q
ue

ue
 fr

ee
 %

10
0

10
0

10
0

65
10

0
91

95
10

0
cM

 c
ap

ac
ity

 (
ve

h/
h)

33
8

41
0

83
9

41
2

39
4

80
1

13
43

13
36

D
ire

ct
io

n,
 L

an
e 

#
W

B
 1

N
B

 1
S

B
 1

V
ol

um
e 

T
ot

al
21

6
30

7
23

6
V

ol
um

e 
Le

ft
14

4
64

0
V

ol
um

e 
R

ig
ht

72
0

60
cS

H
49

2
13

43
17

00
V

ol
um

e 
to

 C
ap

ac
ity

0.
44

0.
05

0.
14

Q
ue

ue
 L

en
gt

h 
(f

t)
55

4
0

C
on

tr
ol

 D
el

ay
 (

s)
17

.9
2.

0
0.

0
La

ne
 L

O
S

C
A

A
pp

ro
ac

h 
D

el
ay

 (
s)

17
.9

2.
0

0.
0

A
pp

ro
ac

h 
LO

S
C

In
te

rs
ec

tio
n 

S
um

m
ar

y
A

ve
ra

ge
 D

el
ay

 
5.

9
In

te
rs

ec
tio

n 
C

ap
ac

ity
 U

til
iz

at
io

n 
45

.4
%

IC
U

 L
ev

el
 o

f S
er

vi
ce

 
A

A
na

ly
si

s 
P

er
io

d 
(m

in
)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

7:
 K

10
 E

B
 r

am
ps

 &
 C

hu
rc

h
1/

10
/2

00
5

   
B

as
el

in
e

S
yn

ch
ro

 6
 R

ep
or

t
H

D
R

 E
ng

in
ee

rin
g 

In
c.

P
ag

e 
7

M
ov

em
en

t
E

B
L

E
B

T
E

B
R

W
B

L
W

B
T

W
B

R
N

B
L

N
B

T
N

B
R

S
B

L
S

B
T

S
B

R
La

ne
 C

on
fig

ur
at

io
ns

S
ig

n 
C

on
tr

ol
S

to
p

S
to

p
F

re
e

F
re

e
G

ra
de

0%
0%

0%
0%

V
ol

um
e 

(v
eh

/h
)

72
0

88
0

0
0

0
19

2
91

37
25

5
0

P
ea

k 
H

ou
r 

F
ac

to
r

0.
82

0.
25

0.
84

0.
25

0.
25

0.
25

0.
25

0.
84

0.
86

0.
75

0.
96

0.
25

H
ou

rly
 fl

ow
 r

at
e 

(v
ph

)
88

0
10

5
0

0
0

0
22

9
10

6
49

26
6

0
P

ed
es

tr
ia

ns
La

ne
 W

id
th

 (
ft)

W
al

ki
ng

 S
pe

ed
 (

ft/
s)

P
er

ce
nt

 B
lo

ck
ag

e
R

ig
ht

 tu
rn

 fl
ar

e 
(v

eh
)

M
ed

ia
n 

ty
pe

N
on

e
N

on
e

M
ed

ia
n 

st
or

ag
e 

ve
h)

U
ps

tr
ea

m
 s

ig
na

l (
ft)

pX
, p

la
to

on
 u

nb
lo

ck
ed

vC
, c

on
fli

ct
in

g 
vo

lu
m

e
64

6
69

9
26

6
75

1
64

6
28

1
26

6
33

4
vC

1,
 s

ta
ge

 1
 c

on
f v

ol
vC

2,
 s

ta
ge

 2
 c

on
f v

ol
vC

u,
 u

nb
lo

ck
ed

 v
ol

64
6

69
9

26
6

75
1

64
6

28
1

26
6

33
4

tC
, s

in
gl

e 
(s

)
7.

1
6.

5
6.

2
7.

1
6.

5
6.

2
4.

1
4.

1
tC

, 2
 s

ta
ge

 (
s)

tF
 (

s)
3.

5
4.

0
3.

3
3.

5
4.

0
3.

3
2.

2
2.

2
p0

 q
ue

ue
 fr

ee
 %

76
10

0
86

10
0

10
0

10
0

10
0

96
cM

 c
ap

ac
ity

 (
ve

h/
h)

37
0

35
2

77
5

27
7

37
7

76
2

13
10

12
36

D
ire

ct
io

n,
 L

an
e 

#
E

B
 1

N
B

 1
S

B
 1

V
ol

um
e 

T
ot

al
19

3
33

4
31

5
V

ol
um

e 
Le

ft
88

0
49

V
ol

um
e 

R
ig

ht
10

5
10

6
0

cS
H

51
7

17
00

12
36

V
ol

um
e 

to
 C

ap
ac

ity
0.

37
0.

20
0.

04
Q

ue
ue

 L
en

gt
h 

(f
t)

43
0

3
C

on
tr

ol
 D

el
ay

 (
s)

16
.0

0.
0

1.
6

La
ne

 L
O

S
C

A
A

pp
ro

ac
h 

D
el

ay
 (

s)
16

.0
0.

0
1.

6
A

pp
ro

ac
h 

LO
S

C

In
te

rs
ec

tio
n 

S
um

m
ar

y
A

ve
ra

ge
 D

el
ay

 
4.

3
In

te
rs

ec
tio

n 
C

ap
ac

ity
 U

til
iz

at
io

n 
50

.5
%

IC
U

 L
ev

el
 o

f S
er

vi
ce

 
A

A
na

ly
si

s 
P

er
io

d 
(m

in
)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

8:
 K

10
 W

B
 r

am
ps

 &
 E

 1
40

0 
R

d
1/

10
/2

00
5

   
B

as
el

in
e

S
yn

ch
ro

 6
 R

ep
or

t
H

D
R

 E
ng

in
ee

rin
g 

In
c.

P
ag

e 
8

M
ov

em
en

t
E

B
L

E
B

T
E

B
R

W
B

L
W

B
T

W
B

R
N

B
L

N
B

T
N

B
R

S
B

L
S

B
T

S
B

R
La

ne
 C

on
fig

ur
at

io
ns

S
ig

n 
C

on
tr

ol
S

to
p

S
to

p
F

re
e

F
re

e
G

ra
de

0%
0%

0%
0%

V
ol

um
e 

(v
eh

/h
)

0
0

0
3

0
12

6
10

28
0

0
75

15
P

ea
k 

H
ou

r 
F

ac
to

r
0.

25
0.

25
0.

25
0.

38
0.

25
0.

92
1.

00
0.

70
0.

25
0.

25
0.

90
0.

75
H

ou
rly

 fl
ow

 r
at

e 
(v

ph
)

0
0

0
8

0
13

7
10

40
0

0
83

20
P

ed
es

tr
ia

ns
La

ne
 W

id
th

 (
ft)

W
al

ki
ng

 S
pe

ed
 (

ft/
s)

P
er

ce
nt

 B
lo

ck
ag

e
R

ig
ht

 tu
rn

 fl
ar

e 
(v

eh
)

M
ed

ia
n 

ty
pe

N
on

e
N

on
e

M
ed

ia
n 

st
or

ag
e 

ve
h)

U
ps

tr
ea

m
 s

ig
na

l (
ft)

pX
, p

la
to

on
 u

nb
lo

ck
ed

vC
, c

on
fli

ct
in

g 
vo

lu
m

e
29

0
15

3
93

15
3

16
3

40
10

3
40

vC
1,

 s
ta

ge
 1

 c
on

f v
ol

vC
2,

 s
ta

ge
 2

 c
on

f v
ol

vC
u,

 u
nb

lo
ck

ed
 v

ol
29

0
15

3
93

15
3

16
3

40
10

3
40

tC
, s

in
gl

e 
(s

)
7.

1
6.

5
6.

2
7.

1
6.

5
6.

2
4.

1
4.

1
tC

, 2
 s

ta
ge

 (
s)

tF
 (

s)
3.

5
4.

0
3.

3
3.

5
4.

0
3.

3
2.

2
2.

2
p0

 q
ue

ue
 fr

ee
 %

10
0

10
0

10
0

99
10

0
87

99
10

0
cM

 c
ap

ac
ity

 (
ve

h/
h)

57
5

73
7

96
9

81
4

72
8

10
34

15
01

15
83

D
ire

ct
io

n,
 L

an
e 

#
W

B
 1

N
B

 1
S

B
 1

V
ol

um
e 

T
ot

al
14

5
50

10
3

V
ol

um
e 

Le
ft

8
10

0
V

ol
um

e 
R

ig
ht

13
7

0
20

cS
H

10
19

15
01

17
00

V
ol

um
e 

to
 C

ap
ac

ity
0.

14
0.

01
0.

06
Q

ue
ue

 L
en

gt
h 

(f
t)

12
1

0
C

on
tr

ol
 D

el
ay

 (
s)

9.
1

1.
5

0.
0

La
ne

 L
O

S
A

A
A

pp
ro

ac
h 

D
el

ay
 (

s)
9.

1
1.

5
0.

0
A

pp
ro

ac
h 

LO
S

A

In
te

rs
ec

tio
n 

S
um

m
ar

y
A

ve
ra

ge
 D

el
ay

 
4.

7
In

te
rs

ec
tio

n 
C

ap
ac

ity
 U

til
iz

at
io

n 
23

.3
%

IC
U

 L
ev

el
 o

f S
er

vi
ce

 
A

A
na

ly
si

s 
P

er
io

d 
(m

in
)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

9:
 K

10
 E

B
 r

am
ps

 &
 E

 1
40

0 
R

d
1/

10
/2

00
5

   
B

as
el

in
e

S
yn

ch
ro

 6
 R

ep
or

t
H

D
R

 E
ng

in
ee

rin
g 

In
c.

P
ag

e 
9

M
ov

em
en

t
E

B
L

E
B

T
E

B
R

W
B

L
W

B
T

W
B

R
N

B
L

N
B

T
N

B
R

S
B

L
S

B
T

S
B

R
La

ne
 C

on
fig

ur
at

io
ns

S
ig

n 
C

on
tr

ol
S

to
p

S
to

p
F

re
e

F
re

e
G

ra
de

0%
0%

0%
0%

V
ol

um
e 

(v
eh

/h
)

5
0

7
0

0
0

0
33

2
57

21
0

P
ea

k 
H

ou
r 

F
ac

to
r

0.
63

0.
25

0.
58

0.
25

0.
25

0.
25

0.
25

0.
82

0.
50

0.
82

0.
71

0.
25

H
ou

rly
 fl

ow
 r

at
e 

(v
ph

)
8

0
12

0
0

0
0

40
4

70
30

0
P

ed
es

tr
ia

ns
La

ne
 W

id
th

 (
ft)

W
al

ki
ng

 S
pe

ed
 (

ft/
s)

P
er

ce
nt

 B
lo

ck
ag

e
R

ig
ht

 tu
rn

 fl
ar

e 
(v

eh
)

M
ed

ia
n 

ty
pe

N
on

e
N

on
e

M
ed

ia
n 

st
or

ag
e 

ve
h)

U
ps

tr
ea

m
 s

ig
na

l (
ft)

pX
, p

la
to

on
 u

nb
lo

ck
ed

vC
, c

on
fli

ct
in

g 
vo

lu
m

e
21

1
21

3
30

22
3

21
1

42
30

44
vC

1,
 s

ta
ge

 1
 c

on
f v

ol
vC

2,
 s

ta
ge

 2
 c

on
f v

ol
vC

u,
 u

nb
lo

ck
ed

 v
ol

21
1

21
3

30
22

3
21

1
42

30
44

tC
, s

in
gl

e 
(s

)
7.

1
6.

5
6.

2
7.

1
6.

5
6.

2
4.

1
4.

1
tC

, 2
 s

ta
ge

 (
s)

tF
 (

s)
3.

5
4.

0
3.

3
3.

5
4.

0
3.

3
2.

2
2.

2
p0

 q
ue

ue
 fr

ee
 %

99
10

0
99

10
0

10
0

10
0

10
0

96
cM

 c
ap

ac
ity

 (
ve

h/
h)

72
5

65
7

10
51

70
4

65
9

10
34

15
97

15
51

D
ire

ct
io

n,
 L

an
e 

#
E

B
 1

N
B

 1
S

B
 1

V
ol

um
e 

T
ot

al
20

44
99

V
ol

um
e 

Le
ft

8
0

70
V

ol
um

e 
R

ig
ht

12
4

0
cS

H
89

2
17

00
15

51
V

ol
um

e 
to

 C
ap

ac
ity

0.
02

0.
03

0.
04

Q
ue

ue
 L

en
gt

h 
(f

t)
2

0
4

C
on

tr
ol

 D
el

ay
 (

s)
9.

1
0.

0
5.

3
La

ne
 L

O
S

A
A

A
pp

ro
ac

h 
D

el
ay

 (
s)

9.
1

0.
0

5.
3

A
pp

ro
ac

h 
LO

S
A

In
te

rs
ec

tio
n 

S
um

m
ar

y
A

ve
ra

ge
 D

el
ay

 
4.

3
In

te
rs

ec
tio

n 
C

ap
ac

ity
 U

til
iz

at
io

n 
20

.9
%

IC
U

 L
ev

el
 o

f S
er

vi
ce

 
A

A
na

ly
si

s 
P

er
io

d 
(m

in
)

15



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

10
: K

10
 W

B
 r

am
ps

 &
 E

ve
ni

ng
 S

ta
r

1/
10

/2
00

5

   
B

as
el

in
e

S
yn

ch
ro

 6
 R

ep
or

t
H

D
R

 E
ng

in
ee

rin
g 

In
c.

P
ag

e 
10

M
ov

em
en

t
E

B
L

E
B

T
E

B
R

W
B

L
W

B
T

W
B

R
N

B
L

N
B

T
N

B
R

S
B

L
S

B
T

S
B

R
La

ne
 C

on
fig

ur
at

io
ns

S
ig

n 
C

on
tr

ol
S

to
p

S
to

p
F

re
e

F
re

e
G

ra
de

0%
-2

%
0%

0%
V

ol
um

e 
(v

eh
/h

)
0

0
0

5
1

6
10

8
0

0
4

6
P

ea
k 

H
ou

r 
F

ac
to

r
0.

25
0.

25
0.

25
0.

48
0.

25
0.

50
0.

53
0.

42
0.

25
0.

25
0.

63
0.

75
H

ou
rly

 fl
ow

 r
at

e 
(v

ph
)

0
0

0
10

4
12

19
19

0
0

6
8

P
ed

es
tr

ia
ns

La
ne

 W
id

th
 (

ft)
W

al
ki

ng
 S

pe
ed

 (
ft/

s)
P

er
ce

nt
 B

lo
ck

ag
e

R
ig

ht
 tu

rn
 fl

ar
e 

(v
eh

)
1

M
ed

ia
n 

ty
pe

N
on

e
N

on
e

M
ed

ia
n 

st
or

ag
e 

ve
h)

U
ps

tr
ea

m
 s

ig
na

l (
ft)

pX
, p

la
to

on
 u

nb
lo

ck
ed

vC
, c

on
fli

ct
in

g 
vo

lu
m

e
75

67
10

67
71

19
14

19
vC

1,
 s

ta
ge

 1
 c

on
f v

ol
vC

2,
 s

ta
ge

 2
 c

on
f v

ol
vC

u,
 u

nb
lo

ck
ed

 v
ol

75
67

10
67

71
19

14
19

tC
, s

in
gl

e 
(s

)
7.

1
6.

5
6.

2
7.

3
6.

5
6.

2
4.

1
4.

1
tC

, 2
 s

ta
ge

 (
s)

tF
 (

s)
3.

5
4.

0
3.

3
3.

7
4.

0
3.

3
2.

2
2.

2
p0

 q
ue

ue
 fr

ee
 %

10
0

10
0

10
0

99
10

0
99

99
10

0
cM

 c
ap

ac
ity

 (
ve

h/
h)

89
8

81
8

10
77

88
2

81
4

10
65

16
17

16
11

D
ire

ct
io

n,
 L

an
e 

#
W

B
 1

N
B

 1
S

B
 1

V
ol

um
e 

T
ot

al
26

38
14

V
ol

um
e 

Le
ft

10
19

0
V

ol
um

e 
R

ig
ht

12
0

8
cS

H
15

82
16

17
17

00
V

ol
um

e 
to

 C
ap

ac
ity

0.
02

0.
01

0.
01

Q
ue

ue
 L

en
gt

h 
(f

t)
1

1
0

C
on

tr
ol

 D
el

ay
 (

s)
7.

3
3.

7
0.

0
La

ne
 L

O
S

A
A

A
pp

ro
ac

h 
D

el
ay

 (
s)

7.
3

3.
7

0.
0

A
pp

ro
ac

h 
LO

S
A

In
te

rs
ec

tio
n 

S
um

m
ar

y
A

ve
ra

ge
 D

el
ay

 
4.

2
In

te
rs

ec
tio

n 
C

ap
ac

ity
 U

til
iz

at
io

n 
17

.6
%

IC
U

 L
ev

el
 o

f S
er

vi
ce

 
A

A
na

ly
si

s 
P

er
io

d 
(m

in
)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

11
: K

10
 E

B
 r

am
ps

 &
 E

ve
ni

ng
 S

ta
r

1/
10

/2
00

5

   
B

as
el

in
e

S
yn

ch
ro

 6
 R

ep
or

t
H

D
R

 E
ng

in
ee

rin
g 

In
c.

P
ag

e 
11

M
ov

em
en

t
E

B
L

E
B

T
E

B
R

W
B

L
W

B
T

W
B

R
N

B
L

N
B

T
N

B
R

S
B

L
S

B
T

S
B

R
La

ne
 C

on
fig

ur
at

io
ns

S
ig

n 
C

on
tr

ol
S

to
p

S
to

p
F

re
e

F
re

e
G

ra
de

-1
%

0%
0%

0%
V

ol
um

e 
(v

eh
/h

)
4

2
10

0
0

0
0

13
1

6
3

0
P

ea
k 

H
ou

r 
F

ac
to

r
0.

63
0.

25
0.

50
0.

25
0.

25
0.

25
0.

25
0.

59
0.

25
0.

33
0.

75
0.

25
H

ou
rly

 fl
ow

 r
at

e 
(v

ph
)

6
8

20
0

0
0

0
22

4
18

4
0

P
ed

es
tr

ia
ns

La
ne

 W
id

th
 (

ft)
W

al
ki

ng
 S

pe
ed

 (
ft/

s)
P

er
ce

nt
 B

lo
ck

ag
e

R
ig

ht
 tu

rn
 fl

ar
e 

(v
eh

)
1

M
ed

ia
n 

ty
pe

N
on

e
N

on
e

M
ed

ia
n 

st
or

ag
e 

ve
h)

U
ps

tr
ea

m
 s

ig
na

l (
ft)

pX
, p

la
to

on
 u

nb
lo

ck
ed

vC
, c

on
fli

ct
in

g 
vo

lu
m

e
64

66
4

78
64

24
4

26
vC

1,
 s

ta
ge

 1
 c

on
f v

ol
vC

2,
 s

ta
ge

 2
 c

on
f v

ol
vC

u,
 u

nb
lo

ck
ed

 v
ol

64
66

4
78

64
24

4
26

tC
, s

in
gl

e 
(s

)
7.

1
6.

5
6.

2
7.

1
6.

5
6.

2
4.

1
4.

1
tC

, 2
 s

ta
ge

 (
s)

tF
 (

s)
3.

5
4.

0
3.

3
3.

5
4.

0
3.

3
2.

2
2.

2
p0

 q
ue

ue
 fr

ee
 %

99
99

98
10

0
10

0
10

0
10

0
99

cM
 c

ap
ac

ity
 (

ve
h/

h)
92

6
81

9
10

85
88

4
82

1
10

58
16

31
16

01

D
ire

ct
io

n,
 L

an
e 

#
E

B
 1

N
B

 1
S

B
 1

V
ol

um
e 

T
ot

al
34

26
22

V
ol

um
e 

Le
ft

6
0

18
V

ol
um

e 
R

ig
ht

20
4

0
cS

H
18

64
17

00
16

01
V

ol
um

e 
to

 C
ap

ac
ity

0.
02

0.
02

0.
01

Q
ue

ue
 L

en
gt

h 
(f

t)
1

0
1

C
on

tr
ol

 D
el

ay
 (

s)
7.

0
0.

0
6.

0
La

ne
 L

O
S

A
A

A
pp

ro
ac

h 
D

el
ay

 (
s)

7.
0

0.
0

6.
0

A
pp

ro
ac

h 
LO

S
A

In
te

rs
ec

tio
n 

S
um

m
ar

y
A

ve
ra

ge
 D

el
ay

 
4.

5
In

te
rs

ec
tio

n 
C

ap
ac

ity
 U

til
iz

at
io

n 
15

.5
%

IC
U

 L
ev

el
 o

f S
er

vi
ce

 
A

A
na

ly
si

s 
P

er
io

d 
(m

in
)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

12
: K

10
 W

B
 r

am
ps

 &
 E

dg
er

to
n

1/
10

/2
00

5

   
B

as
el

in
e

S
yn

ch
ro

 6
 R

ep
or

t
H

D
R

 E
ng

in
ee

rin
g 

In
c.

P
ag

e 
12

M
ov

em
en

t
E

B
L

E
B

T
E

B
R

W
B

L
W

B
T

W
B

R
N

B
L

N
B

T
N

B
R

S
B

L
S

B
T

S
B

R
La

ne
 C

on
fig

ur
at

io
ns

S
ig

n 
C

on
tr

ol
S

to
p

S
to

p
F

re
e

F
re

e
G

ra
de

0%
-2

%
0%

0%
V

ol
um

e 
(v

eh
/h

)
0

0
0

6
0

14
4

4
0

0
5

0
P

ea
k 

H
ou

r 
F

ac
to

r
0.

25
0.

25
0.

25
0.

54
0.

25
0.

80
1.

00
0.

63
0.

25
0.

25
0.

25
0.

25
H

ou
rly

 fl
ow

 r
at

e 
(v

ph
)

0
0

0
11

0
18

4
6

0
0

20
0

P
ed

es
tr

ia
ns

La
ne

 W
id

th
 (

ft)
W

al
ki

ng
 S

pe
ed

 (
ft/

s)
P

er
ce

nt
 B

lo
ck

ag
e

R
ig

ht
 tu

rn
 fl

ar
e 

(v
eh

)
1

M
ed

ia
n 

ty
pe

N
on

e
N

on
e

M
ed

ia
n 

st
or

ag
e 

ve
h)

U
ps

tr
ea

m
 s

ig
na

l (
ft)

pX
, p

la
to

on
 u

nb
lo

ck
ed

vC
, c

on
fli

ct
in

g 
vo

lu
m

e
43

34
20

34
34

6
20

6
vC

1,
 s

ta
ge

 1
 c

on
f v

ol
vC

2,
 s

ta
ge

 2
 c

on
f v

ol
vC

u,
 u

nb
lo

ck
ed

 v
ol

43
34

20
34

34
6

20
6

tC
, s

in
gl

e 
(s

)
7.

1
6.

5
6.

2
7.

1
6.

5
6.

2
4.

1
4.

1
tC

, 2
 s

ta
ge

 (
s)

tF
 (

s)
3.

5
4.

0
3.

3
3.

5
4.

0
3.

3
2.

2
2.

2
p0

 q
ue

ue
 fr

ee
 %

10
0

10
0

10
0

99
10

0
98

10
0

10
0

cM
 c

ap
ac

ity
 (

ve
h/

h)
94

7
86

0
10

64
97

6
86

0
10

82
16

09
16

28

D
ire

ct
io

n,
 L

an
e 

#
W

B
 1

N
B

 1
S

B
 1

V
ol

um
e 

T
ot

al
29

10
20

V
ol

um
e 

Le
ft

11
4

0
V

ol
um

e 
R

ig
ht

18
0

0
cS

H
17

69
16

09
17

00
V

ol
um

e 
to

 C
ap

ac
ity

0.
02

0.
00

0.
01

Q
ue

ue
 L

en
gt

h 
(f

t)
1

0
0

C
on

tr
ol

 D
el

ay
 (

s)
7.

1
2.

8
0.

0
La

ne
 L

O
S

A
A

A
pp

ro
ac

h 
D

el
ay

 (
s)

7.
1

2.
8

0.
0

A
pp

ro
ac

h 
LO

S
A

In
te

rs
ec

tio
n 

S
um

m
ar

y
A

ve
ra

ge
 D

el
ay

 
3.

9
In

te
rs

ec
tio

n 
C

ap
ac

ity
 U

til
iz

at
io

n 
13

.8
%

IC
U

 L
ev

el
 o

f S
er

vi
ce

 
A

A
na

ly
si

s 
P

er
io

d 
(m

in
)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

13
: K

10
 E

B
 r

am
ps

 &
 E

dg
er

to
n

1/
10

/2
00

5

   
B

as
el

in
e

S
yn

ch
ro

 6
 R

ep
or

t
H

D
R

 E
ng

in
ee

rin
g 

In
c.

P
ag

e 
13

M
ov

em
en

t
E

B
L

E
B

T
E

B
R

W
B

L
W

B
T

W
B

R
N

B
L

N
B

T
N

B
R

S
B

L
S

B
T

S
B

R
La

ne
 C

on
fig

ur
at

io
ns

S
ig

n 
C

on
tr

ol
S

to
p

S
to

p
F

re
e

F
re

e
G

ra
de

0%
0%

-3
%

3%
V

ol
um

e 
(v

eh
/h

)
1

0
5

0
0

0
0

7
1

6
5

0
P

ea
k 

H
ou

r 
F

ac
to

r
0.

25
0.

25
0.

63
0.

25
0.

25
0.

25
0.

25
0.

70
0.

25
0.

58
0.

48
0.

25
H

ou
rly

 fl
ow

 r
at

e 
(v

ph
)

4
0

8
0

0
0

0
10

4
10

10
0

P
ed

es
tr

ia
ns

La
ne

 W
id

th
 (

ft)
W

al
ki

ng
 S

pe
ed

 (
ft/

s)
P

er
ce

nt
 B

lo
ck

ag
e

R
ig

ht
 tu

rn
 fl

ar
e 

(v
eh

)
1

M
ed

ia
n 

ty
pe

N
on

e
N

on
e

M
ed

ia
n 

st
or

ag
e 

ve
h)

U
ps

tr
ea

m
 s

ig
na

l (
ft)

pX
, p

la
to

on
 u

nb
lo

ck
ed

vC
, c

on
fli

ct
in

g 
vo

lu
m

e
43

45
10

47
43

12
10

14
vC

1,
 s

ta
ge

 1
 c

on
f v

ol
vC

2,
 s

ta
ge

 2
 c

on
f v

ol
vC

u,
 u

nb
lo

ck
ed

 v
ol

43
45

10
47

43
12

10
14

tC
, s

in
gl

e 
(s

)
7.

1
6.

5
6.

2
7.

1
6.

5
6.

2
4.

1
4.

1
tC

, 2
 s

ta
ge

 (
s)

tF
 (

s)
3.

5
4.

0
3.

3
3.

5
4.

0
3.

3
2.

2
2.

2
p0

 q
ue

ue
 fr

ee
 %

10
0

10
0

99
10

0
10

0
10

0
10

0
99

cM
 c

ap
ac

ity
 (

ve
h/

h)
96

0
84

5
10

77
94

7
84

7
10

74
16

22
16

17

D
ire

ct
io

n,
 L

an
e 

#
E

B
 1

N
B

 1
S

B
 1

V
ol

um
e 

T
ot

al
12

14
21

V
ol

um
e 

Le
ft

4
0

10
V

ol
um

e 
R

ig
ht

8
4

0
cS

H
16

19
17

00
16

17
V

ol
um

e 
to

 C
ap

ac
ity

0.
01

0.
01

0.
01

Q
ue

ue
 L

en
gt

h 
(f

t)
1

0
0

C
on

tr
ol

 D
el

ay
 (

s)
7.

2
0.

0
3.

6
La

ne
 L

O
S

A
A

A
pp

ro
ac

h 
D

el
ay

 (
s)

7.
2

0.
0

3.
6

A
pp

ro
ac

h 
LO

S
A

In
te

rs
ec

tio
n 

S
um

m
ar

y
A

ve
ra

ge
 D

el
ay

 
3.

5
In

te
rs

ec
tio

n 
C

ap
ac

ity
 U

til
iz

at
io

n 
15

.6
%

IC
U

 L
ev

el
 o

f S
er

vi
ce

 
A

A
na

ly
si

s 
P

er
io

d 
(m

in
)

15



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

14
: K

10
 W

B
 r

am
ps

 &
 L

ex
in

gt
on

1/
10

/2
00

5

   
B

as
el

in
e

S
yn

ch
ro

 6
 R

ep
or

t
H

D
R

 E
ng

in
ee

rin
g 

In
c.

P
ag

e 
14

M
ov

em
en

t
E

B
L

E
B

T
E

B
R

W
B

L
W

B
T

W
B

R
N

B
L

N
B

T
N

B
R

S
B

L
S

B
T

S
B

R
La

ne
 C

on
fig

ur
at

io
ns

S
ig

n 
C

on
tr

ol
S

to
p

S
to

p
F

re
e

F
re

e
G

ra
de

0%
3%

1%
-1

%
V

ol
um

e 
(v

eh
/h

)
84

66
34

16
1

53
54

13
13

3
43

62
25

4
97

P
ea

k 
H

ou
r 

F
ac

to
r

0.
78

0.
79

0.
65

0.
80

0.
74

0.
75

0.
65

0.
83

0.
57

0.
82

0.
84

0.
85

H
ou

rly
 fl

ow
 r

at
e 

(v
ph

)
10

8
84

52
20

1
72

72
20

16
0

75
76

30
2

11
4

P
ed

es
tr

ia
ns

La
ne

 W
id

th
 (

ft)
W

al
ki

ng
 S

pe
ed

 (
ft/

s)
P

er
ce

nt
 B

lo
ck

ag
e

R
ig

ht
 tu

rn
 fl

ar
e 

(v
eh

)
1

M
ed

ia
n 

ty
pe

R
ai

se
d

R
ai

se
d

M
ed

ia
n 

st
or

ag
e 

ve
h)

0
0

U
ps

tr
ea

m
 s

ig
na

l (
ft)

pX
, p

la
to

on
 u

nb
lo

ck
ed

vC
, c

on
fli

ct
in

g 
vo

lu
m

e
73

9
78

6
20

8
58

2
80

6
11

8
41

6
23

6
vC

1,
 s

ta
ge

 1
 c

on
f v

ol
51

1
51

1
23

8
23

8
vC

2,
 s

ta
ge

 2
 c

on
f v

ol
22

8
27

6
34

4
56

8
vC

u,
 u

nb
lo

ck
ed

 v
ol

73
9

78
6

20
8

58
2

80
6

11
8

41
6

23
6

tC
, s

in
gl

e 
(s

)
7.

6
6.

5
7.

3
7.

5
6.

5
6.

9
4.

1
4.

1
tC

, 2
 s

ta
ge

 (
s)

6.
6

5.
5

6.
5

5.
5

tF
 (

s)
3.

5
4.

0
3.

5
3.

5
4.

0
3.

3
2.

2
2.

2
p0

 q
ue

ue
 fr

ee
 %

56
71

93
27

74
92

98
94

cM
 c

ap
ac

ity
 (

ve
h/

h)
24

4
28

7
75

0
27

4
27

7
91

2
11

53
13

43

D
ire

ct
io

n,
 L

an
e 

#
E

B
 1

W
B

 1
W

B
 2

N
B

 1
N

B
 2

N
B

 3
S

B
 1

S
B

 2
S

B
 3

V
ol

um
e 

T
ot

al
24

4
27

3
72

20
10

7
12

9
76

20
2

21
5

V
ol

um
e 

Le
ft

10
8

20
1

0
20

0
0

76
0

0
V

ol
um

e 
R

ig
ht

52
0

72
0

0
75

0
0

11
4

cS
H

31
2

27
5

91
2

11
53

17
00

17
00

13
43

17
00

17
00

V
ol

um
e 

to
 C

ap
ac

ity
0.

78
0.

99
0.

08
0.

02
0.

06
0.

08
0.

06
0.

12
0.

13
Q

ue
ue

 L
en

gt
h 

(f
t)

15
5

25
0

6
1

0
0

4
0

0
C

on
tr

ol
 D

el
ay

 (
s)

47
.9

93
.0

9.
3

8.
2

0.
0

0.
0

7.
8

0.
0

0.
0

La
ne

 L
O

S
E

F
A

A
A

A
pp

ro
ac

h 
D

el
ay

 (
s)

47
.9

75
.6

0.
6

1.
2

A
pp

ro
ac

h 
LO

S
E

F

In
te

rs
ec

tio
n 

S
um

m
ar

y
A

ve
ra

ge
 D

el
ay

 
28

.8
In

te
rs

ec
tio

n 
C

ap
ac

ity
 U

til
iz

at
io

n 
41

.8
%

IC
U

 L
ev

el
 o

f S
er

vi
ce

 
A

A
na

ly
si

s 
P

er
io

d 
(m

in
)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

15
: K

10
 E

B
 r

am
ps

 &
 L

ex
in

gt
on

1/
10

/2
00

5

   
B

as
el

in
e

S
yn

ch
ro

 6
 R

ep
or

t
H

D
R

 E
ng

in
ee

rin
g 

In
c.

P
ag

e 
15

M
ov

em
en

t
E

B
L

E
B

T
E

B
R

W
B

L
W

B
T

W
B

R
N

B
L

N
B

T
N

B
R

S
B

L
S

B
T

S
B

R
La

ne
 C

on
fig

ur
at

io
ns

S
ig

n 
C

on
tr

ol
S

to
p

S
to

p
F

re
e

F
re

e
G

ra
de

-2
%

0%
2%

-2
%

V
ol

um
e 

(v
eh

/h
)

80
0

2
3

1
17

30
93

3
14

13
5

30
1

P
ea

k 
H

ou
r 

F
ac

to
r

0.
87

0.
25

0.
50

0.
38

0.
25

0.
47

0.
50

0.
73

0.
38

0.
58

0.
88

0.
79

H
ou

rly
 fl

ow
 r

at
e 

(v
ph

)
92

0
4

8
4

36
60

12
7

8
24

15
3

38
1

P
ed

es
tr

ia
ns

La
ne

 W
id

th
 (

ft)
W

al
ki

ng
 S

pe
ed

 (
ft/

s)
P

er
ce

nt
 B

lo
ck

ag
e

R
ig

ht
 tu

rn
 fl

ar
e 

(v
eh

)
1

M
ed

ia
n 

ty
pe

R
ai

se
d

R
ai

se
d

M
ed

ia
n 

st
or

ag
e 

ve
h)

0
0

U
ps

tr
ea

m
 s

ig
na

l (
ft)

pX
, p

la
to

on
 u

nb
lo

ck
ed

vC
, c

on
fli

ct
in

g 
vo

lu
m

e
61

4
64

7
26

7
37

8
83

4
68

53
4

13
5

vC
1,

 s
ta

ge
 1

 c
on

f v
ol

39
2

39
2

25
1

25
1

vC
2,

 s
ta

ge
 2

 c
on

f v
ol

22
2

25
5

12
7

58
3

vC
u,

 u
nb

lo
ck

ed
 v

ol
61

4
64

7
26

7
37

8
83

4
68

53
4

13
5

tC
, s

in
gl

e 
(s

)
7.

6
6.

5
6.

9
7.

5
6.

5
6.

9
4.

1
4.

8
tC

, 2
 s

ta
ge

 (
s)

6.
6

5.
5

6.
5

5.
5

tF
 (

s)
3.

5
4.

0
3.

3
3.

5
4.

0
3.

3
2.

2
2.

6
p0

 q
ue

ue
 fr

ee
 %

72
10

0
99

98
98

96
94

98
cM

 c
ap

ac
ity

 (
ve

h/
h)

32
5

33
3

73
7

42
6

26
5

98
8

10
44

12
31

D
ire

ct
io

n,
 L

an
e 

#
E

B
 1

W
B

 1
N

B
 1

N
B

 2
N

B
 3

S
B

 1
S

B
 2

S
B

 3
V

ol
um

e 
T

ot
al

96
48

60
85

50
24

10
2

43
2

V
ol

um
e 

Le
ft

92
8

60
0

0
24

0
0

V
ol

um
e 

R
ig

ht
4

36
0

0
8

0
0

38
1

cS
H

33
6

68
5

10
44

17
00

17
00

12
31

17
00

17
00

V
ol

um
e 

to
 C

ap
ac

ity
0.

29
0.

07
0.

06
0.

05
0.

03
0.

02
0.

06
0.

25
Q

ue
ue

 L
en

gt
h 

(f
t)

29
6

5
0

0
1

0
0

C
on

tr
ol

 D
el

ay
 (

s)
19

.9
10

.7
8.

7
0.

0
0.

0
8.

0
0.

0
0.

0
La

ne
 L

O
S

C
B

A
A

A
pp

ro
ac

h 
D

el
ay

 (
s)

19
.9

10
.7

2.
7

0.
3

A
pp

ro
ac

h 
LO

S
C

B

In
te

rs
ec

tio
n 

S
um

m
ar

y
A

ve
ra

ge
 D

el
ay

 
3.

5
In

te
rs

ec
tio

n 
C

ap
ac

ity
 U

til
iz

at
io

n 
37

.9
%

IC
U

 L
ev

el
 o

f S
er

vi
ce

 
A

A
na

ly
si

s 
P

er
io

d 
(m

in
)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

16
: K

10
 W

B
 r

am
ps

 &
 K

ill
 C

re
ek

1/
10

/2
00

5

   
B

as
el

in
e

S
yn

ch
ro

 6
 R

ep
or

t
H

D
R

 E
ng

in
ee

rin
g 

In
c.

P
ag

e 
16

M
ov

em
en

t
E

B
L

E
B

T
E

B
R

W
B

L
W

B
T

W
B

R
N

B
L

N
B

T
N

B
R

S
B

L
S

B
T

S
B

R
La

ne
 C

on
fig

ur
at

io
ns

S
ig

n 
C

on
tr

ol
S

to
p

S
to

p
F

re
e

F
re

e
G

ra
de

0%
0%

0%
0%

V
ol

um
e 

(v
eh

/h
)

0
0

0
87

2
18

4
25

68
0

0
11

2
15

P
ea

k 
H

ou
r 

F
ac

to
r

0.
25

0.
25

0.
25

0.
75

0.
50

0.
89

0.
75

0.
78

0.
25

0.
25

0.
78

0.
75

H
ou

rly
 fl

ow
 r

at
e 

(v
ph

)
0

0
0

11
6

4
20

7
33

87
0

0
14

4
20

P
ed

es
tr

ia
ns

La
ne

 W
id

th
 (

ft)
W

al
ki

ng
 S

pe
ed

 (
ft/

s)
P

er
ce

nt
 B

lo
ck

ag
e

R
ig

ht
 tu

rn
 fl

ar
e 

(v
eh

)
M

ed
ia

n 
ty

pe
N

on
e

N
on

e
M

ed
ia

n 
st

or
ag

e 
ve

h)
U

ps
tr

ea
m

 s
ig

na
l (

ft)
pX

, p
la

to
on

 u
nb

lo
ck

ed
vC

, c
on

fli
ct

in
g 

vo
lu

m
e

51
6

30
7

15
4

30
7

31
7

87
16

4
87

vC
1,

 s
ta

ge
 1

 c
on

f v
ol

vC
2,

 s
ta

ge
 2

 c
on

f v
ol

vC
u,

 u
nb

lo
ck

ed
 v

ol
51

6
30

7
15

4
30

7
31

7
87

16
4

87
tC

, s
in

gl
e 

(s
)

7.
1

6.
5

6.
2

7.
1

7.
0

6.
2

4.
1

4.
1

tC
, 2

 s
ta

ge
 (

s)
tF

 (
s)

3.
5

4.
0

3.
3

3.
5

4.
4

3.
3

2.
2

2.
2

p0
 q

ue
ue

 fr
ee

 %
10

0
10

0
10

0
82

99
79

98
10

0
cM

 c
ap

ac
ity

 (
ve

h/
h)

36
4

59
6

89
8

63
0

51
5

97
4

14
27

15
22

D
ire

ct
io

n,
 L

an
e 

#
W

B
 1

N
B

 1
S

B
 1

V
ol

um
e 

T
ot

al
32

7
12

1
16

4
V

ol
um

e 
Le

ft
11

6
33

0
V

ol
um

e 
R

ig
ht

20
7

0
20

cS
H

80
8

14
27

17
00

V
ol

um
e 

to
 C

ap
ac

ity
0.

40
0.

02
0.

10
Q

ue
ue

 L
en

gt
h 

(f
t)

49
2

0
C

on
tr

ol
 D

el
ay

 (
s)

12
.4

2.
2

0.
0

La
ne

 L
O

S
B

A
A

pp
ro

ac
h 

D
el

ay
 (

s)
12

.4
2.

2
0.

0
A

pp
ro

ac
h 

LO
S

B

In
te

rs
ec

tio
n 

S
um

m
ar

y
A

ve
ra

ge
 D

el
ay

 
7.

1
In

te
rs

ec
tio

n 
C

ap
ac

ity
 U

til
iz

at
io

n 
38

.0
%

IC
U

 L
ev

el
 o

f S
er

vi
ce

 
A

A
na

ly
si

s 
P

er
io

d 
(m

in
)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

17
: K

10
 E

B
 r

am
ps

 &
 K

ill
 C

re
ek

1/
10

/2
00

5

   
B

as
el

in
e

S
yn

ch
ro

 6
 R

ep
or

t
H

D
R

 E
ng

in
ee

rin
g 

In
c.

P
ag

e 
17

M
ov

em
en

t
E

B
L

E
B

T
E

B
R

W
B

L
W

B
T

W
B

R
N

B
L

N
B

T
N

B
R

S
B

L
S

B
T

S
B

R
La

ne
 C

on
fig

ur
at

io
ns

S
ig

n 
C

on
tr

ol
S

to
p

S
to

p
F

re
e

F
re

e
G

ra
de

0%
0%

0%
0%

V
ol

um
e 

(v
eh

/h
)

13
0

31
0

0
0

0
80

52
89

11
0

0
P

ea
k 

H
ou

r 
F

ac
to

r
0.

60
0.

25
0.

52
0.

25
0.

25
0.

25
0.

25
0.

88
0.

93
0.

84
0.

84
0.

25
H

ou
rly

 fl
ow

 r
at

e 
(v

ph
)

22
0

60
0

0
0

0
91

56
10

6
13

1
0

P
ed

es
tr

ia
ns

La
ne

 W
id

th
 (

ft)
W

al
ki

ng
 S

pe
ed

 (
ft/

s)
P

er
ce

nt
 B

lo
ck

ag
e

R
ig

ht
 tu

rn
 fl

ar
e 

(v
eh

)
M

ed
ia

n 
ty

pe
N

on
e

N
on

e
M

ed
ia

n 
st

or
ag

e 
ve

h)
U

ps
tr

ea
m

 s
ig

na
l (

ft)
pX

, p
la

to
on

 u
nb

lo
ck

ed
vC

, c
on

fli
ct

in
g 

vo
lu

m
e

46
2

49
0

13
1

52
1

46
2

11
9

13
1

14
7

vC
1,

 s
ta

ge
 1

 c
on

f v
ol

vC
2,

 s
ta

ge
 2

 c
on

f v
ol

vC
u,

 u
nb

lo
ck

ed
 v

ol
46

2
49

0
13

1
52

1
46

2
11

9
13

1
14

7
tC

, s
in

gl
e 

(s
)

7.
1

6.
5

6.
4

7.
1

6.
5

6.
2

4.
1

4.
1

tC
, 2

 s
ta

ge
 (

s)
tF

 (
s)

3.
5

4.
0

3.
4

3.
5

4.
0

3.
3

2.
2

2.
2

p0
 q

ue
ue

 fr
ee

 %
96

10
0

93
10

0
10

0
10

0
10

0
93

cM
 c

ap
ac

ity
 (

ve
h/

h)
48

5
44

6
88

2
41

3
46

3
93

8
14

67
14

35

D
ire

ct
io

n,
 L

an
e 

#
E

B
 1

N
B

 1
S

B
 1

V
ol

um
e 

T
ot

al
81

14
7

23
7

V
ol

um
e 

Le
ft

22
0

10
6

V
ol

um
e 

R
ig

ht
60

56
0

cS
H

72
4

17
00

14
35

V
ol

um
e 

to
 C

ap
ac

ity
0.

11
0.

09
0.

07
Q

ue
ue

 L
en

gt
h 

(f
t)

9
0

6
C

on
tr

ol
 D

el
ay

 (
s)

10
.6

0.
0

3.
8

La
ne

 L
O

S
B

A
A

pp
ro

ac
h 

D
el

ay
 (

s)
10

.6
0.

0
3.

8
A

pp
ro

ac
h 

LO
S

B

In
te

rs
ec

tio
n 

S
um

m
ar

y
A

ve
ra

ge
 D

el
ay

 
3.

8
In

te
rs

ec
tio

n 
C

ap
ac

ity
 U

til
iz

at
io

n 
31

.4
%

IC
U

 L
ev

el
 o

f S
er

vi
ce

 
A

A
na

ly
si

s 
P

er
io

d 
(m

in
)

15



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

18
: K

10
 W

B
 r

am
ps

 &
 C

ed
ar

 C
re

ek
1/

10
/2

00
5

   
B

as
el

in
e

S
yn

ch
ro

 6
 R

ep
or

t
H

D
R

 E
ng

in
ee

rin
g 

In
c.

P
ag

e 
18

M
ov

em
en

t
E

B
L

E
B

T
E

B
R

W
B

L
W

B
T

W
B

R
N

B
L

N
B

T
N

B
R

S
B

L
S

B
T

S
B

R
La

ne
 C

on
fig

ur
at

io
ns

S
ig

n 
C

on
tr

ol
S

to
p

S
to

p
F

re
e

F
re

e
G

ra
de

0%
0%

0%
0%

V
ol

um
e 

(v
eh

/h
)

0
0

0
10

9
0

0
62

1
0

0
0

4
P

ea
k 

H
ou

r 
F

ac
to

r
0.

25
0.

25
0.

25
0.

89
0.

25
0.

25
0.

86
0.

25
0.

25
0.

25
0.

25
1.

00
H

ou
rly

 fl
ow

 r
at

e 
(v

ph
)

0
0

0
12

2
0

0
72

4
0

0
0

4
P

ed
es

tr
ia

ns
La

ne
 W

id
th

 (
ft)

W
al

ki
ng

 S
pe

ed
 (

ft/
s)

P
er

ce
nt

 B
lo

ck
ag

e
R

ig
ht

 tu
rn

 fl
ar

e 
(v

eh
)

M
ed

ia
n 

ty
pe

R
ai

se
d

R
ai

se
d

M
ed

ia
n 

st
or

ag
e 

ve
h)

0
0

U
ps

tr
ea

m
 s

ig
na

l (
ft)

pX
, p

la
to

on
 u

nb
lo

ck
ed

vC
, c

on
fli

ct
in

g 
vo

lu
m

e
14

8
14

8
0

14
8

15
2

4
4

4
vC

1,
 s

ta
ge

 1
 c

on
f v

ol
0

0
14

8
14

8
vC

2,
 s

ta
ge

 2
 c

on
f v

ol
14

8
14

8
0

4
vC

u,
 u

nb
lo

ck
ed

 v
ol

14
8

14
8

0
14

8
15

2
4

4
4

tC
, s

in
gl

e 
(s

)
7.

1
6.

5
6.

2
7.

1
6.

5
6.

2
4.

1
4.

1
tC

, 2
 s

ta
ge

 (
s)

6.
1

5.
5

6.
1

5.
5

tF
 (

s)
3.

5
4.

0
3.

3
3.

5
4.

0
3.

3
2.

2
2.

2
p0

 q
ue

ue
 fr

ee
 %

10
0

10
0

10
0

78
10

0
10

0
96

10
0

cM
 c

ap
ac

ity
 (

ve
h/

h)
55

7
50

3
10

91
55

6
50

1
10

85
16

31
16

31

D
ire

ct
io

n,
 L

an
e 

#
W

B
 1

N
B

 1
S

B
 1

S
B

 2
V

ol
um

e 
T

ot
al

12
2

76
0

4
V

ol
um

e 
Le

ft
12

2
72

0
0

V
ol

um
e 

R
ig

ht
0

0
0

4
cS

H
55

6
16

31
17

00
17

00
V

ol
um

e 
to

 C
ap

ac
ity

0.
22

0.
04

0.
00

0.
00

Q
ue

ue
 L

en
gt

h 
(f

t)
21

3
0

0
C

on
tr

ol
 D

el
ay

 (
s)

13
.3

6.
9

0.
0

0.
0

La
ne

 L
O

S
B

A
A

pp
ro

ac
h 

D
el

ay
 (

s)
13

.3
6.

9
0.

0
A

pp
ro

ac
h 

LO
S

B

In
te

rs
ec

tio
n 

S
um

m
ar

y
A

ve
ra

ge
 D

el
ay

 
10

.6
In

te
rs

ec
tio

n 
C

ap
ac

ity
 U

til
iz

at
io

n 
22

.9
%

IC
U

 L
ev

el
 o

f S
er

vi
ce

 
A

A
na

ly
si

s 
P

er
io

d 
(m

in
)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

19
: K

10
 E

B
 r

am
ps

 &
 C

ed
ar

 C
re

ek
1/

10
/2

00
5

   
B

as
el

in
e

S
yn

ch
ro

 6
 R

ep
or

t
H

D
R

 E
ng

in
ee

rin
g 

In
c.

P
ag

e 
19

M
ov

em
en

t
E

B
L

E
B

T
E

B
R

W
B

L
W

B
T

W
B

R
N

B
L

N
B

T
N

B
R

S
B

L
S

B
T

S
B

R
La

ne
 C

on
fig

ur
at

io
ns

S
ig

n 
C

on
tr

ol
S

to
p

S
to

p
F

re
e

F
re

e
G

ra
de

0%
0%

0%
0%

V
ol

um
e 

(v
eh

/h
)

8
0

25
0

0
0

0
55

13
7

1
10

8
0

P
ea

k 
H

ou
r 

F
ac

to
r

0.
75

0.
25

0.
78

0.
25

0.
25

0.
25

0.
25

0.
73

0.
80

0.
25

0.
81

0.
25

H
ou

rly
 fl

ow
 r

at
e 

(v
ph

)
11

0
32

0
0

0
0

75
17

1
4

13
3

0
P

ed
es

tr
ia

ns
La

ne
 W

id
th

 (
ft)

W
al

ki
ng

 S
pe

ed
 (

ft/
s)

P
er

ce
nt

 B
lo

ck
ag

e
R

ig
ht

 tu
rn

 fl
ar

e 
(v

eh
)

M
ed

ia
n 

ty
pe

R
ai

se
d

R
ai

se
d

M
ed

ia
n 

st
or

ag
e 

ve
h)

0
0

U
ps

tr
ea

m
 s

ig
na

l (
ft)

pX
, p

la
to

on
 u

nb
lo

ck
ed

vC
, c

on
fli

ct
in

g 
vo

lu
m

e
21

7
38

8
13

3
24

9
21

7
75

13
3

24
7

vC
1,

 s
ta

ge
 1

 c
on

f v
ol

14
1

14
1

75
75

vC
2,

 s
ta

ge
 2

 c
on

f v
ol

75
24

7
17

3
14

1
vC

u,
 u

nb
lo

ck
ed

 v
ol

21
7

38
8

13
3

24
9

21
7

75
13

3
24

7
tC

, s
in

gl
e 

(s
)

7.
1

6.
5

6.
2

7.
1

6.
5

6.
2

4.
1

4.
1

tC
, 2

 s
ta

ge
 (

s)
6.

1
5.

5
6.

1
5.

5
tF

 (
s)

3.
5

4.
0

3.
3

3.
5

4.
0

3.
3

2.
2

2.
2

p0
 q

ue
ue

 fr
ee

 %
98

10
0

96
10

0
10

0
10

0
10

0
10

0
cM

 c
ap

ac
ity

 (
ve

h/
h)

55
5

43
6

91
0

51
9

50
5

99
2

14
64

13
31

D
ire

ct
io

n,
 L

an
e 

#
E

B
 1

N
B

 1
N

B
 2

S
B

 1
S

B
 2

V
ol

um
e 

T
ot

al
43

75
17

1
4

13
3

V
ol

um
e 

Le
ft

11
0

0
4

0
V

ol
um

e 
R

ig
ht

32
0

17
1

0
0

cS
H

78
5

17
00

17
00

13
31

17
00

V
ol

um
e 

to
 C

ap
ac

ity
0.

05
0.

04
0.

10
0.

00
0.

08
Q

ue
ue

 L
en

gt
h 

(f
t)

4
0

0
0

0
C

on
tr

ol
 D

el
ay

 (
s)

9.
8

0.
0

0.
0

7.
7

0.
0

La
ne

 L
O

S
A

A
A

pp
ro

ac
h 

D
el

ay
 (

s)
9.

8
0.

0
0.

2
A

pp
ro

ac
h 

LO
S

A

In
te

rs
ec

tio
n 

S
um

m
ar

y
A

ve
ra

ge
 D

el
ay

 
1.

1
In

te
rs

ec
tio

n 
C

ap
ac

ity
 U

til
iz

at
io

n 
25

.1
%

IC
U

 L
ev

el
 o

f S
er

vi
ce

 
A

A
na

ly
si

s 
P

er
io

d 
(m

in
)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

20
: K

10
 W

B
 r

am
ps

 &
 W

oo
dl

an
d

1/
10

/2
00

5

   
B

as
el

in
e

S
yn

ch
ro

 6
 R

ep
or

t
H

D
R

 E
ng

in
ee

rin
g 

In
c.

P
ag

e 
20

M
ov

em
en

t
E

B
L

E
B

T
E

B
R

W
B

L
W

B
T

W
B

R
N

B
L

N
B

T
N

B
R

S
B

L
S

B
T

S
B

R
La

ne
 C

on
fig

ur
at

io
ns

S
ig

n 
C

on
tr

ol
S

to
p

S
to

p
F

re
e

F
re

e
G

ra
de

0%
0%

3%
-3

%
V

ol
um

e 
(v

eh
/h

)
0

0
0

36
2

33
1

10
46

0
0

22
2

27
P

ea
k 

H
ou

r 
F

ac
to

r
0.

25
0.

25
0.

25
0.

75
0.

50
0.

96
0.

50
0.

67
0.

25
0.

25
0.

92
0.

84
H

ou
rly

 fl
ow

 r
at

e 
(v

ph
)

0
0

0
48

4
34

5
20

69
0

0
24

1
32

P
ed

es
tr

ia
ns

La
ne

 W
id

th
 (

ft)
W

al
ki

ng
 S

pe
ed

 (
ft/

s)
P

er
ce

nt
 B

lo
ck

ag
e

R
ig

ht
 tu

rn
 fl

ar
e 

(v
eh

)
M

ed
ia

n 
ty

pe
R

ai
se

d
R

ai
se

d
M

ed
ia

n 
st

or
ag

e 
ve

h)
0

0
U

ps
tr

ea
m

 s
ig

na
l (

ft)
pX

, p
la

to
on

 u
nb

lo
ck

ed
vC

, c
on

fli
ct

in
g 

vo
lu

m
e

67
8

36
6

13
7

22
9

38
2

34
27

3
69

vC
1,

 s
ta

ge
 1

 c
on

f v
ol

25
7

25
7

10
9

10
9

vC
2,

 s
ta

ge
 2

 c
on

f v
ol

42
1

10
9

12
1

27
3

vC
u,

 u
nb

lo
ck

ed
 v

ol
67

8
36

6
13

7
22

9
38

2
34

27
3

69
tC

, s
in

gl
e 

(s
)

7.
5

6.
5

6.
9

7.
6

6.
5

6.
9

5.
1

4.
1

tC
, 2

 s
ta

ge
 (

s)
6.

5
5.

5
6.

6
5.

5
tF

 (
s)

3.
5

4.
0

3.
3

3.
5

4.
0

3.
3

2.
7

2.
2

p0
 q

ue
ue

 fr
ee

 %
10

0
10

0
10

0
91

99
67

98
10

0
cM

 c
ap

ac
ity

 (
ve

h/
h)

23
4

43
8

89
3

52
7

42
6

10
38

10
01

15
45

D
ire

ct
io

n,
 L

an
e 

#
W

B
 1

N
B

 1
N

B
 2

N
B

 3
S

B
 1

S
B

 2
V

ol
um

e 
T

ot
al

39
7

20
34

34
16

1
11

3
V

ol
um

e 
Le

ft
48

20
0

0
0

0
V

ol
um

e 
R

ig
ht

34
5

0
0

0
0

32
cS

H
91

7
10

01
17

00
17

00
17

00
17

00
V

ol
um

e 
to

 C
ap

ac
ity

0.
43

0.
02

0.
02

0.
02

0.
09

0.
07

Q
ue

ue
 L

en
gt

h 
(f

t)
55

2
0

0
0

0
C

on
tr

ol
 D

el
ay

 (
s)

11
.9

8.
7

0.
0

0.
0

0.
0

0.
0

La
ne

 L
O

S
B

A
A

pp
ro

ac
h 

D
el

ay
 (

s)
11

.9
2.

0
0.

0
A

pp
ro

ac
h 

LO
S

B

In
te

rs
ec

tio
n 

S
um

m
ar

y
A

ve
ra

ge
 D

el
ay

 
6.

4
In

te
rs

ec
tio

n 
C

ap
ac

ity
 U

til
iz

at
io

n 
42

.9
%

IC
U

 L
ev

el
 o

f S
er

vi
ce

 
A

A
na

ly
si

s 
P

er
io

d 
(m

in
)

15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

21
: K

10
 E

B
 r

am
ps

 &
 W

oo
dl

an
d

1/
10

/2
00

5

   
B

as
el

in
e

S
yn

ch
ro

 6
 R

ep
or

t
H

D
R

 E
ng

in
ee

rin
g 

In
c.

P
ag

e 
21

M
ov

em
en

t
E

B
L

E
B

T
E

B
R

W
B

L
W

B
T

W
B

R
N

B
L

N
B

T
N

B
R

S
B

L
S

B
T

S
B

R
La

ne
 C

on
fig

ur
at

io
ns

S
ig

n 
C

on
tr

ol
S

to
p

S
to

p
F

re
e

F
re

e
G

ra
de

0%
0%

0%
0%

V
ol

um
e 

(v
eh

/h
)

43
1

9
0

0
0

0
13

25
22

0
38

0
P

ea
k 

H
ou

r 
F

ac
to

r
0.

60
0.

25
0.

45
0.

25
0.

25
0.

25
0.

25
0.

50
0.

63
0.

92
0.

73
0.

25
H

ou
rly

 fl
ow

 r
at

e 
(v

ph
)

72
4

20
0

0
0

0
26

40
23

9
52

0
P

ed
es

tr
ia

ns
La

ne
 W

id
th

 (
ft)

W
al

ki
ng

 S
pe

ed
 (

ft/
s)

P
er

ce
nt

 B
lo

ck
ag

e
R

ig
ht

 tu
rn

 fl
ar

e 
(v

eh
)

M
ed

ia
n 

ty
pe

R
ai

se
d

R
ai

se
d

M
ed

ia
n 

st
or

ag
e 

ve
h)

0
0

U
ps

tr
ea

m
 s

ig
na

l (
ft)

pX
, p

la
to

on
 u

nb
lo

ck
ed

vC
, c

on
fli

ct
in

g 
vo

lu
m

e
54

3
59

6
26

57
2

57
6

33
52

66
vC

1,
 s

ta
ge

 1
 c

on
f v

ol
53

0
53

0
46

46
vC

2,
 s

ta
ge

 2
 c

on
f v

ol
13

66
52

6
53

0
vC

u,
 u

nb
lo

ck
ed

 v
ol

54
3

59
6

26
57

2
57

6
33

52
66

tC
, s

in
gl

e 
(s

)
7.

6
6.

5
7.

1
7.

5
6.

5
6.

9
4.

1
4.

1
tC

, 2
 s

ta
ge

 (
s)

6.
6

5.
5

6.
5

5.
5

tF
 (

s)
3.

6
4.

0
3.

4
3.

5
4.

0
3.

3
2.

2
2.

2
p0

 q
ue

ue
 fr

ee
 %

74
99

98
10

0
10

0
10

0
10

0
84

cM
 c

ap
ac

ity
 (

ve
h/

h)
27

9
28

7
10

15
27

9
29

6
10

40
15

67
15

34

D
ire

ct
io

n,
 L

an
e 

#
E

B
 1

N
B

 1
N

B
 2

S
B

 1
S

B
 2

S
B

 3
V

ol
um

e 
T

ot
al

96
17

48
23

9
26

26
V

ol
um

e 
Le

ft
72

0
0

23
9

0
0

V
ol

um
e 

R
ig

ht
20

0
40

0
0

0
cS

H
32

9
17

00
17

00
15

34
17

00
17

00
V

ol
um

e 
to

 C
ap

ac
ity

0.
29

0.
01

0.
03

0.
16

0.
02

0.
02

Q
ue

ue
 L

en
gt

h 
(f

t)
30

0
0

14
0

0
C

on
tr

ol
 D

el
ay

 (
s)

20
.4

0.
0

0.
0

7.
8

0.
0

0.
0

La
ne

 L
O

S
C

A
A

pp
ro

ac
h 

D
el

ay
 (

s)
20

.4
0.

0
6.

4
A

pp
ro

ac
h 

LO
S

C

In
te

rs
ec

tio
n 

S
um

m
ar

y
A

ve
ra

ge
 D

el
ay

 
8.

4
In

te
rs

ec
tio

n 
C

ap
ac

ity
 U

til
iz

at
io

n 
42

.9
%

IC
U

 L
ev

el
 o

f S
er

vi
ce

 
A

A
na

ly
si

s 
P

er
io

d 
(m

in
)

15



H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

22
: K

-1
0 

W
B

 R
am

ps
 &

 R
id

ge
vi

ew
1/

10
/2

00
5

   
B

as
el

in
e

S
yn

ch
ro

 6
 R

ep
or

t
H

D
R

 E
ng

in
ee

rin
g 

In
c.

P
ag

e 
22

M
ov

em
en

t
E

B
L

E
B

T
E

B
R

W
B

L
W

B
T

W
B

R
N

B
L

N
B

T
N

B
R

S
B

L
S

B
T

S
B

R
La

ne
 C

on
fig

ur
at

io
ns

S
ig

n 
C

on
tr

ol
S

to
p

S
to

p
F

re
e

F
re

e
G

ra
de

0%
0%

0%
0%

V
ol

um
e 

(v
eh

/h
)

0
0

0
53

7
1

1
21

2
3

0
0

2
0

P
ea

k 
H

ou
r 

F
ac

to
r

0.
25

0.
25

0.
25

0.
91

0.
25

0.
25

0.
74

0.
38

0.
25

0.
25

0.
50

0.
25

H
ou

rly
 fl

ow
 r

at
e 

(v
ph

)
0

0
0

59
0

4
4

28
6

8
0

0
4

0
P

ed
es

tr
ia

ns
La

ne
 W

id
th

 (
ft)

W
al

ki
ng

 S
pe

ed
 (

ft/
s)

P
er

ce
nt

 B
lo

ck
ag

e
R

ig
ht

 tu
rn

 fl
ar

e 
(v

eh
)

M
ed

ia
n 

ty
pe

R
ai

se
d

R
ai

se
d

M
ed

ia
n 

st
or

ag
e 

ve
h)

0
0

U
ps

tr
ea

m
 s

ig
na

l (
ft)

pX
, p

la
to

on
 u

nb
lo

ck
ed

vC
, c

on
fli

ct
in

g 
vo

lu
m

e
59

1
58

5
4

58
5

58
5

8
4

8
vC

1,
 s

ta
ge

 1
 c

on
f v

ol
4

4
58

1
58

1
vC

2,
 s

ta
ge

 2
 c

on
f v

ol
58

7
58

1
4

4
vC

u,
 u

nb
lo

ck
ed

 v
ol

59
1

58
5

4
58

5
58

5
8

4
8

tC
, s

in
gl

e 
(s

)
7.

1
6.

5
6.

2
7.

1
6.

5
6.

2
4.

1
4.

1
tC

, 2
 s

ta
ge

 (
s)

6.
1

5.
5

6.
1

5.
5

tF
 (

s)
3.

5
4.

0
3.

3
3.

5
4.

0
3.

3
2.

2
2.

2
p0

 q
ue

ue
 fr

ee
 %

10
0

10
0

10
0

0
99

10
0

82
10

0
cM

 c
ap

ac
ity

 (
ve

h/
h)

27
4

27
7

10
85

27
6

27
3

10
80

16
18

16
26

D
ire

ct
io

n,
 L

an
e 

#
W

B
 1

N
B

 1
N

B
 2

S
B

 1
V

ol
um

e 
T

ot
al

59
8

28
6

8
4

V
ol

um
e 

Le
ft

59
0

28
6

0
0

V
ol

um
e 

R
ig

ht
4

0
0

0
cS

H
27

7
16

18
17

00
17

00
V

ol
um

e 
to

 C
ap

ac
ity

2.
16

0.
18

0.
00

0.
00

Q
ue

ue
 L

en
gt

h 
(f

t)
11

27
16

0
0

C
on

tr
ol

 D
el

ay
 (

s)
56

1.
4

7.
7

0.
0

0.
0

La
ne

 L
O

S
F

A
A

pp
ro

ac
h 

D
el

ay
 (

s)
56

1.
4

7.
5

0.
0

A
pp

ro
ac

h 
LO

S
F

In
te

rs
ec

tio
n 

S
um

m
ar

y
A

ve
ra

ge
 D

el
ay

 
37

7.
0

In
te

rs
ec

tio
n 

C
ap

ac
ity

 U
til

iz
at

io
n 

67
.2

%
IC

U
 L

ev
el

 o
f S

er
vi

ce
 

C
A

na
ly

si
s 

P
er

io
d 

(m
in

)
15

H
C

M
 U

ns
ig

na
liz

ed
 In

te
rs

ec
tio

n 
C

ap
ac

ity
 A

na
ly

si
s

23
: K

10
 E

B
 r

am
ps

 &
 R

id
ge

vi
ew

1/
10

/2
00

5

   
B

as
el

in
e

S
yn

ch
ro

 6
 R

ep
or

t
H

D
R

 E
ng

in
ee

rin
g 

In
c.

P
ag

e 
23

M
ov

em
en

t
E

B
L

E
B

T
E

B
R

W
B

L
W

B
T

W
B

R
N

B
L

N
B

T
N

B
R

S
B

L
S

B
T

S
B

R
La

ne
 C

on
fig

ur
at

io
ns

S
ig

n 
C

on
tr

ol
S

to
p

S
to

p
F

re
e

F
re

e
G

ra
de

0%
0%

0%
0%

V
ol

um
e 

(v
eh

/h
)

1
0

18
2

0
0

0
0

21
4

27
8

7
53

2
0

P
ea

k 
H

ou
r 

F
ac

to
r

0.
25

0.
25

0.
97

0.
25

0.
25

0.
25

0.
25

0.
75

0.
86

0.
35

0.
91

0.
25

H
ou

rly
 fl

ow
 r

at
e 

(v
ph

)
4

0
18

8
0

0
0

0
28

5
32

3
20

58
5

0
P

ed
es

tr
ia

ns
La

ne
 W

id
th

 (
ft)

W
al

ki
ng

 S
pe

ed
 (

ft/
s)

P
er

ce
nt

 B
lo

ck
ag

e
R

ig
ht

 tu
rn

 fl
ar

e 
(v

eh
)

M
ed

ia
n 

ty
pe

R
ai

se
d

R
ai

se
d

M
ed

ia
n 

st
or

ag
e 

ve
h)

0
0

U
ps

tr
ea

m
 s

ig
na

l (
ft)

pX
, p

la
to

on
 u

nb
lo

ck
ed

vC
, c

on
fli

ct
in

g 
vo

lu
m

e
91

0
12

33
58

5
10

98
91

0
28

5
58

5
60

9
vC

1,
 s

ta
ge

 1
 c

on
f v

ol
62

5
62

5
28

5
28

5
vC

2,
 s

ta
ge

 2
 c

on
f v

ol
28

5
60

9
81

2
62

5
vC

u,
 u

nb
lo

ck
ed

 v
ol

91
0

12
33

58
5

10
98

91
0

28
5

58
5

60
9

tC
, s

in
gl

e 
(s

)
7.

1
6.

5
6.

2
7.

1
6.

5
6.

2
4.

1
4.

1
tC

, 2
 s

ta
ge

 (
s)

6.
1

5.
5

6.
1

5.
5

tF
 (

s)
3.

5
4.

0
3.

3
3.

5
4.

0
3.

3
2.

2
2.

2
p0

 q
ue

ue
 fr

ee
 %

99
10

0
63

10
0

10
0

10
0

10
0

98
cM

 c
ap

ac
ity

 (
ve

h/
h)

27
1

21
9

51
1

14
6

27
6

75
8

10
00

98
0

D
ire

ct
io

n,
 L

an
e 

#
E

B
 1

N
B

 1
N

B
 2

S
B

 1
S

B
 2

V
ol

um
e 

T
ot

al
19

2
28

5
32

3
20

58
5

V
ol

um
e 

Le
ft

4
0

0
20

0
V

ol
um

e 
R

ig
ht

18
8

0
32

3
0

0
cS

H
50

2
17

00
17

00
98

0
17

00
V

ol
um

e 
to

 C
ap

ac
ity

0.
38

0.
17

0.
19

0.
02

0.
34

Q
ue

ue
 L

en
gt

h 
(f

t)
44

0
0

2
0

C
on

tr
ol

 D
el

ay
 (

s)
16

.5
0.

0
0.

0
8.

8
0.

0
La

ne
 L

O
S

C
A

A
pp

ro
ac

h 
D

el
ay

 (
s)

16
.5

0.
0

0.
3

A
pp

ro
ac

h 
LO

S
C

In
te

rs
ec

tio
n 

S
um

m
ar

y
A

ve
ra

ge
 D

el
ay

 
2.

4
In

te
rs

ec
tio

n 
C

ap
ac

ity
 U

til
iz

at
io

n 
60

.4
%

IC
U

 L
ev

el
 o

f S
er

vi
ce

 
B

A
na

ly
si

s 
P

er
io

d 
(m

in
)

15



HCM Signalized Intersection Capacity Analysis
24: K10 WB ramps & Renner 12/29/2004

   Baseline Synchro 6 Report
HDR Engineering Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.91 1.00 1.00 0.85 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1805 1900 1455 1805 1723 1787 3574 1615 1805 3456
Flt Permitted 0.68 1.00 1.00 0.74 1.00 0.42 1.00 1.00 0.47 1.00
Satd. Flow (perm) 1296 1900 1455 1409 1723 785 3574 1615 893 3456
Volume (vph) 7 14 64 205 29 39 344 368 3 7 350 121
Peak-hour factor, PHF 0.58 0.58 0.76 0.69 0.66 0.54 0.72 0.74 0.75 0.88 0.78 0.74
Adj. Flow (vph) 12 24 84 297 44 72 478 497 4 8 449 164
RTOR Reduction (vph) 0 0 61 0 52 0 0 0 2 0 73 0
Lane Group Flow (vph) 12 24 23 297 64 0 478 497 2 8 540 0
Heavy Vehicles (%) 0% 0% 11% 0% 0% 0% 1% 1% 0% 0% 0% 1%
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 2 6
Actuated Green, G (s) 10.9 10.9 10.9 10.9 10.9 21.1 21.1 21.1 21.1 21.1
Effective Green, g (s) 10.9 10.9 10.9 10.9 10.9 21.1 21.1 21.1 21.1 21.1
Actuated g/C Ratio 0.27 0.27 0.27 0.27 0.27 0.53 0.53 0.53 0.53 0.53
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 353 518 396 384 470 414 1885 852 471 1823
v/s Ratio Prot 0.01 0.07 0.14 0.18
v/s Ratio Perm 0.01 0.06 c0.21 c0.61 0.00 0.01
v/c Ratio 0.03 0.05 0.06 0.77 0.14 1.15 0.26 0.00 0.02 0.30
Uniform Delay, d1 10.7 10.7 10.8 13.4 11.0 9.4 5.2 4.5 4.5 5.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.0 0.1 9.4 0.1 93.7 0.3 0.0 0.1 0.4
Delay (s) 10.7 10.8 10.8 22.8 11.1 103.1 5.5 4.5 4.6 5.7
Level of Service B B B C B F A A A A
Approach Delay (s) 10.8 19.5 53.2 5.7
Approach LOS B B D A

Intersection Summary
HCM Average Control Delay 30.4 HCM Level of Service C
HCM Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 60.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
25: K10 EB ramps & Renner 12/29/2004

   Baseline Synchro 6 Report
HDR Engineering Inc. Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) 0% -4% 4%
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.97 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1805 1583 3536 3646 3468 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1805 1583 3536 3646 3468 1583
Volume (vph) 34 165 546 681 390 229
Peak-hour factor, PHF 0.75 0.69 0.59 0.68 0.79 0.59
Adj. Flow (vph) 45 239 925 1001 494 388
RTOR Reduction (vph) 0 208 0 0 0 251
Lane Group Flow (vph) 45 31 925 1001 494 137
Heavy Vehicles (%) 0% 2% 1% 1% 2% 0%
Turn Type custom Prot Perm
Protected Phases 5 2 6
Permitted Phases 4 4 6
Actuated Green, G (s) 6.2 6.2 17.7 33.8 12.1 12.1
Effective Green, g (s) 6.2 6.2 17.7 33.8 12.1 12.1
Actuated g/C Ratio 0.13 0.13 0.37 0.70 0.25 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 233 204 1304 2567 874 399
v/s Ratio Prot c0.26 0.27 0.14
v/s Ratio Perm 0.02 0.15 0.25
v/c Ratio 0.19 0.15 0.71 0.39 0.57 0.34
Uniform Delay, d1 18.7 18.6 13.0 2.9 15.7 14.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.3 1.8 0.4 2.6 2.3
Delay (s) 19.1 18.9 14.7 3.3 18.3 17.0
Level of Service B B B A B B
Approach Delay (s) 18.9 8.8 17.7
Approach LOS B A B

Intersection Summary
HCM Average Control Delay 12.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 48.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 39.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Table B-4: Basic Freeway Segments: Highway Capacity Manual  Analysis - 2030 Volumes, With Existing Interchanges

Peak- Driver Base Lane Right Adj. Flow Avg. pax- Density
Hour Auto Auto Pop. Speed Width Lat. Clear Intchg Speed Rate car speed (pax-car/

2030 Factor Lanes Terrain % Equiv % Equiv Factor (mph) (ft) (ft) Density (mph) (pcphpl) (mph) lane/mi)

1900 on to Church off 2900 0.90 3 4100' @ 0.00%, 3750' @ +1.79%, 2800' @ -0.72%, 3300' @ +0.70%, 1850' @ -0.28% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.50 67.0 1101 67.0 16.4 B
Church on to 1400 off 2200 0.90 3 6950' @ -0.28%, 575' @ -2.43% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.50 65.5 835 65.5 12.7 B
1400 on to Evening Star off 2500 0.90 3 2055' @ -2.43%, 2270' @ +1.18%, 950' @ +2.96%, 1000' @ +0.50%, 1150' @ +1.60%, 2200' @ +0.50%, 538' @ +1.18% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.67 66.1 949 66.1 14.4 B
Evening Star on to Edgerton off 2500 0.90 3 662' @ +1.18%, 1400' @ -0.84%, 3400' @ -0.30%, 2354' @ -0.50% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.67 64.6 949 64.6 14.7 B
Edgerton on to Lexington off 2600 0.90 3 546' @ -0.50%, 2300' @ +1.21%, 2050' @ +3.00%, 3650' @ -3.00%, 1100' @ +2.31%, 710' @ -3.00% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.67 66.1 987 66.1 14.9 B
Lexington on to Kill Creek off 3100 0.90 3 2792' @ -3.00%, 3000' @ +3.00%, 2125' @ +1.10% 5.0% 1.5 0% 3.0 1.0 70 12 6 0.50 67.0 1177 67.0 17.6 B
Kill Creek on to Cedar Creek off 3300 0.90 3 4500' @ +1.10%, 5650' @ -2.82%, 4300' @ +0.17%, 6580' @ +2.89% 5.0% 2.5 0% 3.0 1.0 70 12 6 0.33 67.0 1314 67.0 19.6 C
Cedar Creek on to K-7 off 4200 0.90 4 420' @ +2.89%, 3590' @ -1.50%, 4037' @ +1.88%, 1685' @ +0.40% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.50 65.5 1196 65.5 18.3 C
K-7 on to Woodland off 4800 0.90 4 118' @ +0.40%, 1750' @ +0.57%, 800' @ -0.3%, 2150' @ +0.60%, 2550' @ -1.70%, 3115' @ -0.76% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.83 66.8 1367 66.8 20.5 C
Woodland on to Ridgeview off 5100 0.90 5 2385' @ -3.55%, 2700' @ +3.06%, 225' @ -3.04% 5.0% 1.5 0% 1.3 1.0 70 12 6 0.83 63.8 1162 63.8 18.2 C
Ridgeview on to Renner off 6100 0.90 5 5.0% 1.5 0% 1.2 1.0 70 12 6 0.67 64.6 1389 64.6 21.5 C
Renner on to I-435 off 6400 0.90 5 5.0% 1.5 0% 1.2 1.0 70 12 6 0.67 69.1 1458 69.0 21.1 C

I-435 on to Renner off 8100 0.90 5 5.0% 1.5 0% 1.2 1.0 70 12 6 0.67 69.1 1845 66.7 27.7 D
Renner on to Ridgeview off 8300 0.90 5 5.0% 1.5 0% 1.2 1.0 70 12 6 0.67 69.1 1891 66.0 28.6 D
Ridgeview on to Woodland off 8000 0.90 5 225' @ +3.04%, 2700' @ -3.06%,  2385' @ +3.55% 5.0% 2.0 0% 2.5 1.0 70 12 6 0.83 68.3 1867 65.8 28.4 D
Woodland on to K-7 off 6900 0.90 4 3115' @ +0.76%, 2550' @ +1.70%, 2150' @ -0.60%, 800' @ +0.30%, 1750' @ -0.57%, 118' @ -0.40% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.83 66.8 1965 63.3 31.0 D
K-7 on to Cedar Creek off 5100 0.90 4 1685' @ -0.40%, 4037' @ -1.88%, 3590' @ +1.50%, 420' @ -2.89% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.50 65.5 1452 65.5 22.2 C
Cedar Creek on to Kill Creek off 4000 0.90 3 6580' @ -2.89%, 4300' @ -0.17%, 5650' @ +2.62%, 4500' @ -1.10% 5.0% 1.5 0% 1.3 1.0 70 12 6 0.33 67.0 1519 66.9 22.7 C
Kill Creek on to Lexington off 3200 0.90 3 2125' @ -1.10%, 3000' @ -3.00%,  2792' @ +3.00% 5.0% 1.5 0% 3.0 1.0 70 12 6 0.50 67.0 1215 67.0 18.1 C
Lexington on to Edgerton off 3400 0.90 3 742' @ -2.31%, 3650' @ +3.00%, 2050' @ -3.00%, 2300' @ -1.21%, 546' @ +0.50% 5.0% 1.5 0% 3.0 1.0 70 12 6 0.67 66.1 1291 66.1 19.5 C
Edgerton on to Evening Star off 2900 0.90 3 2354' @ +0.50%, 3400' @ +0.30%, 1400' @ +0.84%, 662' @ -1.18% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.67 66.1 1101 66.1 16.7 B
Evening Star on to 1400 off 3700 0.90 3 538' @ -1.18%, 2200' @ -0.50%, 1150' @ -1.60%, 1000' @ -0.50%, 950' @ -2.96%, 2270' @ -1.18%, 2055' @ +2.43% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.67 66.1 1405 66.1 21.3 C
1400 on to Church off 3500 0.90 3 575' @ +2.43%, 6950' @ +0.28% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.50 67.0 1329 67.0 19.8 C
Church on to 1900 off 3500 0.90 3 1850' @ +0.28%, 3300' @ -0.70%, 2800' @ +0.72%, 3750' @ -1.79%, 4100' @ 0.00% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.50 65.5 1329 65.5 20.3 C

Free Flow SpeedVolume 
(vph)

Location
P.M. Peak Hour
K-10 Eastbound

K-10 Westbound

xxx - Actual grade entered into HCS

Inputs Results
Heavy RVs 2030
Vehs

LOS



Table B-5: Ramp Junctions: Highway Capacity Manual Analysis - 2030 Volumes with Existing Interchanges

Free- Free- Accel Speed (mph)
flow Volume Peak- Driver flow Volume or decel Peak- Driver Volume Peak- Separ- Driver Ramp

speed Hour Auto Auto Pop speed length Hour Auto Auto Pop Hour ation Auto Auto Pop Density Influ. Outer All
Lanes (mph) 2030 Factor Terrain % Equiv % Equiv Adj. Side Lanes (mph) 2030 (ft) Terrain* Factor % Equiv % Equiv Adj. 2030 Factor Position Type Dist (ft) Terrain % Equiv % Equiv Adj. (pc/mi/ln) LOS Area Lanes Vehs.

K-10 Eastbound
1900 off 3 65.0 2800 0.90 7230' @ 0.00% 5.0% 1.5 0% 1.2 1.0 right 1 35 200 660 950' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 17.3 B 54.7 71.3 58.9
1900 on 3 65.5 2600 0.90 3270' @ 0.00% 5.0% 1.5 0% 1.2 1.0 right 1 35 300 840 795' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 16.6 B 58.6 63.0 60.1
Church off 3 65.5 2900 0.90 1130' @ -0.28% 5.0% 1.5 0% 1.2 1.0 right 1 35 1100 610 1110' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 20.5 C 52.8 71.9 56.3
Church on 3 65.5 1800 0.90 6000' @ -0.28% 5.0% 1.5 0% 1.2 1.0 right 1 35 400 750 1000' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 13.7 B 58.7 64.3 60.4
1400 off 3 65.5 2200 0.90 8230' @ -0.28% 5.0% 1.5 0% 1.2 1.0 right 1 35 100 800 1215' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 12.3 B 55.2 71.9 59.2
1400 on 3 64.6 2100 0.90 1320' @ -2.43% 5.0% 1.5 0% 1.2 1.0 right 1 35 400 970 690' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 14.0 B 58.3 63.0 59.8
Evening Star off 3 64.6 2500 0.90 1670' @ +0.50% 5.0% 1.5 0% 1.2 1.0 right 1 35 1000 816 425' @ -1.32% 0.90 5.0% 1.5 0.0% 1.2 1.00 16.1 B 52.6 70.9 55.7
Evening Star on 3 64.6 1500 0.90 1040' @ -0.84% 5.0% 1.5 0% 1.2 1.0 right 1 35 1000 1013 550' @ 2.87% 0.90 5.0% 1.5 0.0% 1.2 1.00 15.6 B 58.2 64.0 59.4
Edgerton off 3 64.6 2500 0.90 1200' @ -0.50% 5.0% 1.5 0% 1.2 1.0 right 1 35 400 858 325' @ -1.64% 0.90 5.0% 1.5 0.0% 1.2 1.00 14.2 B 54.0 70.9 57.8
Edgerton on 3 64.6 2100 0.90 1930' @ +1.21% 5.0% 1.5 0% 1.2 1.0 right 1 35 500 927 425' @ 2.34% 0.90 5.0% 1.5 0.0% 1.2 1.00 15.1 B 58.2 63.0 59.6
Lexington off 3 64.6 2600 0.90 3580' @ -3.00% 5.0% 1.5 0% 1.2 1.0 right 1 35 600 651 180' @ -4.47% 0.90 5.0% 1.5 0.0% 1.2 1.00 17.1 B 53.5 70.9 57.3
Lexington on 3 65.5 2000 0.90 3655' @ -3.00% 5.0% 1.5 0% 1.2 1.0 right 1 35 1100 1370 860' @ 4.47% 0.90 5.0% 1.5 0.0% 1.2 1.00 17.0 B 58.9 64.2 60.1
Kill Creek off 3 65.5 3100 0.90 1145' @ +1.10% 5.0% 1.5 0% 1.2 1.0 right 1 35 600 655 390' @ 4.91% 0.90 5.0% 1.5 0.0% 1.2 1.00 19.9 B 54.0 71.8 58.2
Kill Creek on 3 65.5 2500 0.90 3660' @ +1.10% 5.0% 1.5 0% 1.2 1.0 right 1 35 800 860 75' @ 1.78% 0.90 5.0% 1.5 0.0% 1.2 1.00 20.1 C 58.1 63.2 59.6
Cedar Creek off 3 65.5 3300 0.90 5720' @ +2.89% 5.0% 2.5 0% 3.0 1.0 right 1 35 1000 680 1000' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 22.6 C 53.0 71.5 57.1
Cedar Creek on 4 65.5 2300 0.90 3115' @ -1.50% 5.0% 1.5 0% 1.2 1.0 right 1 35 1900 860 950' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 20.5 C 57.9 63.6 60.2
Woodland off 4 63.8 4800 0.90 2300' @ -0.76% 5.0% 1.5 0% 1.2 1.0 right 2 35 800 600, 500 250' @ -5.74% 0.90 5.0% 1.5 0.0% 1.2 1.00 7.0 A 52.7 67.3 60.8
Woodland on 5 63.8 4000 0.90 1540' @ -3.55% 5.0% 1.5 0% 1.2 1.0 right 1 35 1100 835 580' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 18.5 B 57.1 61.3 59.1
Ridgeview off 5 63.8 5100 0.90 1900' @ +3.06% 5.0% 2.0 0% 2.5 1.0 right 2 35 600 710, 500 950' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 2.6 A 53.1 67.6 61.6
Ridgeview on 5 64.6 4500 0.90 level 5.0% 1.5 0% 1.2 1.0 right 1 35 1600 840 795' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 21.6 C 57.1 61.1 59.1
Renner off 5 64.6 6100 0.90 level 5.0% 1.5 0% 1.2 1.0 right 1 35 1200 500 2100' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 28.5 D 52.1 69.8 58.6

K-10 Westbound
Renner on 5 69.1 6500 0.90 level 5.0% 1.5 0% 1.2 1.0 right 1 35 1800 500 1600' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 22.5 C 59.8 62.1 61.2
Ridgeview off 5 69.1 8300 0.90 level 5.0% 1.5 0% 1.2 1.0 right 2 35 1100 550, 500 950' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 14.7 B 54.4 70.6 63.4
Ridgeview on 5 68.3 7200 0.90 1850' @ -3.06% 5.0% 1.5 0% 1.2 1.0 right 1 35 800 500 795' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 21.1 C 59.6 62.3 61.3
Woodland off 5 68.3 8000 0.90 1309' @ +3.55% 5.0% 2.0 0% 2.5 1.0 right 2 35 1700 590, 910 690' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 14.5 B 52.5 70.8 61.2
Woodland on 4 66.8 6300 0.90 2330' @ +0.76% 5.0% 1.5 0% 1.2 1.0 right 1 35 600 1390 150' @ 3.98% 0.90 5.0% 1.5 0.0% 1.2 1.00 34.0** F 49.4 63.1 53.9
Cedar Creek off 4 67.0 5100 0.90 3040' @ +1.50% 5.0% 1.5 0% 1.2 1.0 right 2 35 2300 640, 500 1170' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 17.9 B 50.4 72.8 57.6
Cedar Creek on 3 67.0 2800 0.90 5800' @ -2.89% 5.0% 1.5 0% 1.2 1.0 right 1 35 1200 850 795' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 25.1 C 57.9 64.2 59.5
Kill Creek off 3 67.0 4000 0.90 3675' @ -1.10% 5.0% 1.5 0% 1.2 1.0 right 1 35 1200 660 275' @ -1.55% 0.90 5.0% 1.5 0.0% 1.2 1.00 26.1 C 53.2 72.2 57.6
Kill Creek on 3 65.5 2800 0.90 1125' @ -1.10% 5.0% 1.5 0% 1.2 1.0 right 1 35 400 860 350' @ -4.77% 0.90 5.0% 1.5 0.0% 1.2 1.00 18.4 B 58.4 62.7 59.8
Lexington off 3 65.5 3200 0.90 2389' @ +3.00% 5.0% 1.5 0% 1.2 1.0 right 1 35 700 910 540' @ -2.58% 0.90 5.0% 1.5 0.0% 1.2 1.00 18.4 B 53.8 71.7 57.9
Lexington on 3 64.6 2500 0.90 3142' @ +3.00% 5.0% 1.5 0% 3.0 1.0 right 1 35 900 822 225' @ 1.28% 0.90 5.0% 1.5 0.0% 1.2 1.00 21.2 C 57.3 62.3 58.7
Edgerton off 3 64.6 3400 0.90 1780' @ -1.21% 5.0% 1.5 0% 1.2 1.0 right 1 35 800 816 370' @ -4.29% 0.90 5.0% 1.5 0.0% 1.2 1.00 20.6 C 53.1 70.4 57.1
Edgerton on 3 64.6 2600 0.90 1500' @ +0.50% 5.0% 1.5 0% 1.2 1.0 right 1 35 300 1013 425' @ 4.75% 0.90 5.0% 1.5 0.0% 1.2 1.00 15.6 B 58.2 62.2 59.6
Evening Star off 3 64.6 2900 0.90 750' @ +0.84% 5.0% 1.5 0% 1.2 1.0 right 1 35 600 858 425' @ -3.84% 0.90 5.0% 1.5 0.0% 1.2 1.00 17.0 B 53.5 70.9 57.5
Evening Star on 3 66.1 2300 0.90 1820' @ -0.50% 5.0% 1.5 0% 1.2 1.0 right 1 35 1400 880 420' @ 2.21% 0.90 5.0% 1.5 0.0% 1.2 1.00 24.0 C 57.6 64.1 59.1
1400 off 3 66.1 3700 0.90 1200' @ +2.43% 5.0% 1.5 0% 1.2 1.0 right 1 35 300 740 900' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 21.8 C 55.0 71.0 59.5
1400 on 3 65.5 3400 0.90 6680' @ +0.28% 5.0% 1.5 0% 1.2 1.0 right 1 35 100 780 690' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 19.5 B 58.2 61.7 59.5
Church off 3 65.5 3500 0.90 7770' @ +0.28% 5.0% 1.5 0% 1.2 1.0 right 1 35 700 600 860' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 22.8 C 53.8 71.1 58.0
Church on 3 65.5 2800 0.90 1030' @ +0.28% 5.0% 1.5 0% 1.2 1.0 right 1 35 700 970 795' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 20.3 C 58.2 62.8 59.5
1900 off 3 65.5 3500 0.90 3380' @ 0.00% 5.0% 1.5 0% 1.2 1.0 right 1 35 300 650 740' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 21.5 C 54.7 70.7 59.1
1900 on 3 65.0 3200 0.90 7120' @ 0.00% 5.0% 1.5 0% 1.2 1.0 right 1 35 200 850 795' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 18.9 B 58.0 61.6 59.3

2000

* A ramp grade of 3% (or -3%) was estimated on ramps for which there was no ramp data available on the as-built plans.
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Table B-6: Basic Freeway Segments: Highway Capacity Manual  Analysis - 2030 Volumes, With New Interchanges

Peak- Driver Base Lane Right Adj. Flow Avg. pax- Density
Hour Auto Auto Pop. Speed Width Lat. Clear Intchg Speed Rate car speed (pax-car/

2030 Factor Lanes Terrain % Equiv % Equiv Factor (mph)* (ft) (ft) Density (mph) (pcphpl) (mph) lane/mi)

Franklin on to K10 extension off 1050 0.90 3 5.0% 1.5 0% 1.2 1.0 70 12 6 1.00* 64.5 399 64.5 6.2 A
K10 extension on to 1900 off 2700 0.90 3 7950' @ 0.00% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.33 67.0 1025 67.0 15.3 B
1900 on to Winchester off 2800 0.90 3 4100' @ 0.00%, 3750' @ +1.79%, 2670' @ -0.72% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.50 67.0 1063 67.0 15.9 B
Winchester on to Church off 2600 0.90 3 130' @ -0.72%, 3300' @ +0.70%, 1850' @ -0.28% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.67 67.0 987 67.0 14.7 B
Church on to 1400 off 2200 0.90 3 6950' @ -0.28%, 575' @ -2.43% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.67 64.6 835 64.6 12.9 B
1400 on to Evening Star off 2500 0.90 3 2055' @ -2.43%, 2270' @ +1.18%, 950' @ +2.96%, 1000' @ +0.50%, 1150' @ +1.60%, 2200' @ +0.50%, 538' @ +1.18% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.67 66.1 949 66.1 14.4 B
Evening Star on to Edgerton off 2500 0.90 3 662' @ +1.18%, 1400' @ -0.84%, 3400' @ -0.30%, 2354' @ -0.50% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.67 64.6 949 64.6 14.7 B
Edgerton on to Lexington off 2600 0.90 3 546' @ -0.50%, 2300' @ +1.21%, 2050' @ +3.00%, 3650' @ -3.00%, 1100' @ +2.31%, 710' @ -3.00% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.67 66.1 987 66.1 14.9 B
Lexington on to Kill Creek off 3100 0.90 3 2792' @ -3.00%, 3000' @ +3.00%, 2125' @ +1.10% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.50 67.0 1177 67.0 17.6 B
Kill Creek on to Prairie Star off 3300 0.90 3 4500' @ +1.10%, 5650' @ -2.82%, 2326' @ +0.17% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.67 66.1 1253 66.1 19.0 C
Prairie Star on to Cedar Creek off 3400 0.90 3 1974' @ +0.17%, 6580' @ +2.89% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.67 66.1 1354 66.1 20.5 C
Cedar Creek on to Clare off 3800 0.90 4 420' @ +2.89%, 3590' @ -1.50%, 442' @ +1.88% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.83 66.8 1082 66.8 16.2 B
Clare on to K-7 off 4400 0.90 4 3595' @ +1.88%, 1685' @ +0.40% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.83 66.8 1253 66.8 18.8 C
K-7 on to Lone Elm off 4900 0.90 4 118' @ +0.40%, 1750' @ +0.57%, 800' @ -0.3%, 2150' @ +0.60%, 462' @ -1.70% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.83 66.8 1395 66.8 20.9 C
Lone Elm on to Woodland off 5000 0.90 4 2088' @ -1.70%, 3115' @ -0.76% 5.0% 1.5 0% 1.2 1.0 70 12 6 1.00 66.0 1424 66.0 21.6 C
Woodland on to Ridgeview off 5100 0.90 5 2385' @ -3.55%, 2700' @ +3.06%, 225' @ -3.04% 5.0% 1.5 0% 1.3 1.0 70 12 6 1.00 63.0 1162 63.0 18.4 C
Ridgeview on to Renner off 6100 0.90 5 5.0% 1.5 0% 1.2 1.0 70 12 6 0.83 63.8 1389 63.8 21.8 C
Renner on to I-435 off 6400 0.90 5 5.0% 1.5 0% 1.2 1.0 70 12 6 0.67 69.1 1458 69.0 21.1 C

I-435 on to Renner off 8100 0.90 5 5.0% 1.5 0% 1.2 1.0 70 12 6 0.67 69.1 1845 66.7 27.7 D
Renner on to Ridgeview off 8300 0.90 5 5.0% 1.5 0% 1.2 1.0 70 12 6 0.83 68.3 1891 65.5 28.9 D
Ridgeview on to Woodland off 8000 0.90 5 225' @ +3.04%, 2700' @ -3.06%, 2385' @ +3.55% 5.0% 2.0 0% 2.5 1.0 70 12 6 1.00 67.5 1867 65.2 28.6 D
Woodland on to Lone Elm off 7300 0.90 4 3115' @ +0.76%, 2088' @ +1.70% 5.0% 1.5 0% 1.2 1.0 70 12 6 1.00 66.0 2078 60.6 34.3 D
Lone Elm on to K-7 off 6800 0.90 4 462' @ +1.70%, 2150' @ -0.60%, 800' @ +0.30%, 1750' @ -0.57%, 118' @ -0.40% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.83 66.8 1936 63.7 30.4 D
K-7 on to Clare off 5300 0.90 4 1685' @ -0.40%, 3595' @ -1.88% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.83 66.8 1509 66.8 22.6 C
Clare on to Cedar Creek off 4800 0.90 4 442' @ -1.88%, 3590' @ +1.50%, 420' @ -2.89% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.83 66.8 1367 66.8 20.5 C
Cedar Creek on to Prairie Star off 4500 0.90 3 6580' @ -2.89%, 1974' @ -0.17% 5.0% 1.5 0% 1.3 1.0 70 12 6 0.67 66.1 1708 65.5 26.1 D
Prairie Star on to Kill Creek off 4000 0.90 3 2326' @ -0.17%, 5650' @ +2.62%, 4500' @ -1.10% 5.0% 1.5 0% 1.3 1.0 70 12 6 0.67 66.1 1519 66.1 23.0 C
Kill Creek on to Lexington off 3200 0.90 3 2125' @ -1.10%, 3000' @ -3.00%, 2792' @ +3.00% 5.0% 1.5 0% 3.0 1.0 70 12 6 0.50 67.0 1215 67.0 18.1 C
Lexington on to Edgerton off 3400 0.90 3 742' @ -2.31%, 3650' @ +3.00%, 2050' @ -3.00%, 2300' @ -1.21%, 546' @ +0.50% 5.0% 1.5 0% 3.0 1.0 70 12 6 0.67 66.1 1291 66.1 19.5 C
Edgerton on to Evening Star off 2900 0.90 3 2354' @ +0.50%, 3400' @ +0.30%, 1400' @ +0.84%, 662' @ -1.18% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.67 66.1 1101 66.1 16.7 B
Evening Star on to 1400 off 3700 0.90 3 538' @ -1.18%, 2200' @ -0.50%, 1150' @ -1.60%, 1000' @ -0.50%, 950' @ -2.96%, 2270' @ -1.18%,  2055' @ +2.43% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.67 66.1 1405 66.1 21.3 C
1400 on to Church off 3500 0.90 3 575' @ +2.43%, 6950' @ +0.28% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.50 67.0 1329 67.0 19.8 C
Church on to Winchester off 3500 0.90 3 1850' @ +0.28%, 3300' @ -0.70%, 2670' @ +0.72% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.67 66.1 1329 66.1 20.1 C
Winchester on to 1900 off 3500 0.90 3 130' @ +0.72%, 3750' @ -1.79%, 4100' @ 0.00% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.50 67.0 1329 67.0 19.8 C
1900 on to K10 extension off 3400 0.90 3 7950' @ 0.00% 5.0% 1.5 0% 1.2 1.0 70 12 6 0.33 67.0 1291 67.0 19.3 C
K10 extension on to Franklin off 1400 0.90 3 5.0% 1.5 0% 1.2 1.0 70 12 6 1.00* 64.5 531 64.5 8.2 A

* Density adjusted to reflect transition zone.

Free Flow Speed
Inputs Results

Volume 
(vph)

Heavy RVs 2030
Vehs

LOSLocation
P.M. Peak Hour
K-10 Eastbound

K-10 Westbound

xxx - Actual grade entered into HCS



Table B-7: Ramp Junctions: Highway Capacity Manual Analysis - 2030 Volumes, with New Interchanges

Free- Free- Accel Speed (mph)
flow Volume Peak- Driver flow Volume or decel Peak- Driver Volume Peak- Separ- Driver Ramp

speed Hour Auto Auto Pop speed length Hour Auto Auto Pop Hour ation Auto Auto Pop Density Influ. Outer All
Lanes (mph) 2030 Factor Terrain % Equiv % Equiv Adj. Side Lanes (mph) 2030 (ft)*** Terrain* Factor % Equiv % Equiv Adj. 2030 Factor Position Type Dist (ft) Terrain % Equiv % Equiv Adj. (pc/mi/ln) LOS Area Lanes Vehs.

K-10 Eastbound
Franklin off 3 65.0 800 0.90 0% 5.0% 1.5 0% 1.2 1.0 right 1 35 300 660 1060' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 4.8 A 54.4 71.3 56.8
Franklin on 3 64.5 500 0.90 0% 5.0% 1.5 0% 1.2 1.0 right 1 35 550 750 1060' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 8.0 A 58.2 64.5 59.3
1900 off 3 67.0 2700 0.90 7230' @ 0.00% 5.0% 1.5 0% 1.2 1.0 right 1 35 200 660 950' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 16.7 B 55.8 73.5 60.2
1900 on 3 65.5 2500 0.90 3270' @ 0.00% 5.0% 1.5 0% 1.2 1.0 right 1 35 300 840 800' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 16.1 B 58.6 63.2 60.2
Winchester off 3 65.5 2800 0.90 1825' @ -0.72% 5.0% 1.5 0% 1.2 1.0 right 1 35 300 660 845' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 17.5 B 54.7 71.9 58.9
Winchester on 3 64.6 2500 0.90 2638' @ +0.70% 5.0% 1.5 0% 1.2 1.0 right 1 35 100 750 800' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 14.9 B 58.0 62.3 59.6
Church off 3 64.6 2600 0.90 1130' @ -0.28% 5.0% 1.5 0% 1.2 1.0 right 1 35 700 610 1110' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 17.7 B 53.3 70.9 56.9
Church on 3 64.6 1900 0.90 6000' @ -0.28% 5.0% 1.5 0% 1.2 1.0 right 1 35 300 750 1005' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 13.4 B 58.1 63.3 59.8
1400 off 3 65.5 2200 0.90 8230' @ -0.28% 5.0% 1.5 0% 1.2 1.0 right 1 35 100 800 1215' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 12.3 B 55.2 71.9 59.2
1400 on 3 64.6 2100 0.90 1320' @ -2.43% 5.0% 1.5 0% 1.2 1.0 right 1 35 400 970 690' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 14.0 B 58.3 63.0 59.8
Evening Star off 3 64.6 2500 0.90 1670' @ +0.50% 5.0% 1.5 0% 1.2 1.0 right 1 35 1000 816 425' @ -1.32% 0.90 5.0% 1.5 0.0% 1.2 1.00 16.1 B 52.6 70.9 55.7
Evening Star on 3 64.6 1500 0.90 1040' @ -0.84% 5.0% 1.5 0% 1.2 1.0 right 1 35 1000 1013 550' @ 2.87% 0.90 5.0% 1.5 0.0% 1.2 1.00 15.6 B 58.2 64.0 59.4
Edgerton off 3 64.6 2500 0.90 1200' @ -0.50% 5.0% 1.5 0% 1.2 1.0 right 1 35 400 858 325' @ -1.64% 0.90 5.0% 1.5 0.0% 1.2 1.00 14.2 B 54.0 70.9 57.8
Edgerton on 3 64.6 2100 0.90 1930' @ +1.21% 5.0% 1.5 0% 1.2 1.0 right 1 35 500 927 425' @ 2.34% 0.90 5.0% 1.5 0.0% 1.2 1.00 15.1 B 58.2 63.0 59.6
Lexington off 3 64.6 2600 0.90 3580' @ -3.00% 5.0% 1.5 0% 1.2 1.0 right 1 35 600 651 180' @ -4.47% 0.90 5.0% 1.5 0.0% 1.2 1.00 17.1 B 53.5 70.9 57.3
Lexington on 3 65.5 1900 0.90 3655' @ -3.00% 5.0% 1.5 0% 1.2 1.0 right 1 35 1200 1370 845' @ 4.47% 0.90 5.0% 1.5 0.0% 2.5 1.00 17.3 B 58.8 64.3 60.0
Kill Creek off 3 65.5 3100 0.90 1145' @ +1.10% 5.0% 1.5 0% 1.2 1.0 right 1 35 600 655 390' @ 4.91% 0.90 5.0% 1.5 0.0% 1.2 1.00 19.9 B 54.0 71.8 58.2
Kill Creek on 3 65.5 2500 0.90 3660' @ +1.10% 5.0% 1.5 0% 1.2 1.0 right 1 35 800 860 75' @ 1.78% 0.90 5.0% 1.5 0.0% 1.2 1.00 20.1 C 58.1 63.2 59.6
Prairie Star off 3 66.1 3300 0.90 1640' @ +0.17% 5.0% 1.5 0% 1.2 1.0 right 1 35 600 660 690' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 21.0 C 54.3 72.0 58.6
Prairie Star on 3 64.6 2700 0.90 1235' @ +0.17% 5.0% 1.5 0% 1.2 1.0 right 1 35 700 750 740' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 21.0 C 57.3 62.0 58.7
Cedar Creek off 3 64.6 3400 0.90 5720' @ +2.89% 5.0% 2.5 0% 3.0 1.0 right 1 35 400 680 1005' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 21.8 C 54.0 69.7 58.2
Cedar Creek on 4 66.8 3000 0.90 3115' @ -1.50% 5.0% 1.5 0% 1.2 1.0 right 1 35 800 860 950' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 16.8 B 59.5 64.8 62.0
Clare off 4 66.8 3800 0.90 2976' @ -1.50% 5.0% 1.5 0% 1.2 1.0 right 1 35 300 660 1060' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 16.2 B 55.4 72.8 63.3
Clare on 4 66.8 3500 0.90 1747' @ +1.88% 5.0% 1.5 0% 1.2 1.0 right 1 35 900 750 1850' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 18.5 B 59.1 63.8 61.5
Lone Elm off 4 66.8 4900 0.90 553' @ +0.60% 5.0% 1.5 0% 1.2 1.0 right 1 35 500 660 2060' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 22.0 C 54.9 71.7 62.3
Lone Elm on 4 66.0 4400 0.90 926' @ -1.70% 5.0% 1.5 0% 1.2 1.0 right 1 35 600 750 1165' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 20.3 C 58.4 62.1 60.4
Woodland off 4 66.0 5000 0.90 2300' @ -0.76% 5.0% 1.5 0% 1.2 1.0 right 2 35 700 600 265' @ -5.74% 0.90 5.0% 1.5 0.0% 1.2 1.00 6.8 A 54.0 69.2 62.8
Woodland on 5 63.0 4300 0.90 1540' @ -3.55% 5.0% 1.5 0% 1.2 1.0 right 1 35 800 835 585' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 17.9 B 56.6 60.5 58.5
Ridgeview off 5 63.8 5100 0.90 1900' @ +3.06% 5.0% 1.5 0% 1.2 1.0 right 2 35 600 710, 500 950' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 2.6 A 53.1 67.6 61.6
Ridgeview on 5 64.6 4500 0.90 0% 5.0% 1.5 0% 1.2 1.0 right 1 35 1600 840 795' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 21.6 C 57.1 61.1 59.1
Renner off 5 64.6 6100 0.90 0% 5.0% 1.5 0% 1.2 1.0 right 1 35 1200 500 2100' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 28.5 D 52.1 69.8 58.6

K-10 Westbound
Renner on 5 69.1 6500 0.90 0% 5.0% 1.5 0% 1.2 1.0 right 1 35 1800 500 1600' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 22.5 C 59.8 62.1 61.2
Ridgeview off 5 69.1 8300 0.90 0% 5.0% 1.5 0% 1.2 1.0 right 2 35 1100 550, 500 950' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 14.7 B 54.4 70.6 63.4
Ridgeview on 5 68.3 7200 0.90 1850' @ -3.06% 5.0% 1.5 0% 1.2 1.0 right 1 35 800 500 795' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 21.1 C 59.6 62.3 61.3
Woodland off 5 68.3 8000 0.90 1309' @ +3.55% 5.0% 1.5 0% 1.2 1.0 right 2 35 1700 590, 910 690' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 14.5 B 52.5 70.8 61.2
Woodland on 4 66.0 6800 0.90 2330' @ +0.76% 5.0% 1.5 0% 1.2 1.0 right 1 35 500 1390 150' @ 3.98% 0.90 5.0% 1.5 0.0% 1.2 1.00 36.5** F 44.7 62.1 50.1
Lone Elm off 4 66.0 7300 0.90 1138' @ +1.70% 5.0% 1.5 0% 1.2 1.0 right 1 35 900 660 950' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 34.5 D 53.5 68.3 59.9
Lone Elm on 4 66.8 6400 0.90 606' @ -0.60% 5.0% 1.5 0% 1.2 1.0 right 1 35 400 750 2010' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 26.8 C 57.3 60.7 59.2
Clare off 4 66.8 5300 0.90 1800' @ -1.88% 5.0% 1.5 0% 1.2 1.0 right 1 35 1000 660 1800' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 26.5 C 53.6 71.8 60.7
Clare on 4 66.8 4300 0.90 2976' @ +1.50% 5.0% 1.5 0% 1.2 1.0 right 1 35 500 750 1060' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 19.7 B 59.0 63.2 61.2
Cedar Creek off 4 66.8 4800 0.90 3040' @ +1.50% 5.0% 1.5 0% 1.2 1.0 right 2 35 900 640 1165' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 7.0 A 53.9 70.8 62.9
Cedar Creek on 3 66.1 3900 0.90 5800' @ -2.89% 5.0% 1.5 0% 1.2 1.0 right 1 35 600 850 800' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 26.0 C 57.1 61.5 58.6
Prairie Star off 3 66.1 4500 0.90 1129' @ -0.17% 5.0% 1.5 0% 1.2 1.0 right 1 35 1000 660 845' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 28.0 C 53.3 69.9 57.8
Prairie Star on 3 66.1 3500 0.90 1587' @ -0.17% 5.0% 1.5 0% 1.2 1.0 right 1 35 500 750 740' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 23.6 C 57.8 62.1 59.3
Kill Creek off 3 67.0 4000 0.90 3675' @ -1.10% 5.0% 1.5 0% 1.2 1.0 right 1 35 1200 660 275' @ -1.55% 0.90 5.0% 1.5 0.0% 1.2 1.00 26.1 C 53.2 72.2 57.6
Kill Creek on 3 65.5 2800 0.90 1125' @ -1.10% 5.0% 1.5 0% 1.2 1.0 right 1 35 400 860 350' @ -4.77% 0.90 5.0% 1.5 0.0% 1.2 1.00 18.4 B 58.4 62.7 59.8
Lexington off 3 65.5 3200 0.90 2389' @ +3.00% 5.0% 1.5 0% 1.2 1.0 right 1 35 700 910 540' @ -2.58% 0.90 5.0% 1.5 0.0% 1.2 1.00 18.4 B 53.8 71.7 57.9
Lexington on 3 64.6 2500 0.90 3142' @ +3.00% 5.0% 1.5 0% 1.2 1.0 right 1 35 900 822 225' @ 1.28% 0.90 5.0% 1.5 0.0% 1.2 1.00 21.2 C 57.3 62.3 58.7
Edgerton off 3 64.6 3400 0.90 1780' @ -1.21% 5.0% 1.5 0% 1.2 1.0 right 1 35 800 816 370' @ -4.29% 0.90 5.0% 1.5 0.0% 1.2 1.00 20.6 C 53.1 70.4 57.1
Edgerton on 3 64.6 2600 0.90 1500' @ +0.50% 5.0% 1.5 0% 1.2 1.0 right 1 35 300 1013 425' @ 4.75% 0.90 5.0% 1.5 0.0% 1.2 1.00 15.6 B 58.2 62.2 59.6
Evening Star off 3 64.6 2900 0.90 750' @ +0.84% 5.0% 1.5 0% 1.2 1.0 right 1 35 600 858 425' @ -3.84% 0.90 5.0% 1.5 0.0% 1.2 1.00 17.0 B 53.5 70.9 57.5
Evening Star on 3 66.1 2300 0.90 1820' @ -0.50% 5.0% 1.5 0% 1.2 1.0 right 1 35 1400 880 420' @ 2.21% 0.90 5.0% 1.5 0.0% 1.2 1.00 24.0 C 57.6 64.1 59.1
1400 off 3 66.1 3700 0.90 1200' @ +2.43% 5.0% 1.5 0% 1.2 1.0 right 1 35 300 740 900' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 21.8 C 55.0 71.0 59.5
1400 on 3 65.5 3400 0.90 6680' @ +0.28% 5.0% 1.5 0% 1.2 1.0 right 1 35 100 780 690' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 19.5 B 58.2 61.7 59.5
Church off 3 65.5 3500 0.90 7770' @ +0.28% 5.0% 1.5 0% 1.2 1.0 right 1 35 700 600 860' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 22.8 C 53.8 71.1 58.0
Church on 3 66.1 3000 0.90 1030' @ +0.28% 5.0% 1.5 0% 1.2 1.0 right 1 35 500 970 800' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 19.7 C 58.7 63.0 60.1
Winchester off 3 66.1 3500 0.90 1772' @ +0.72% 5.0% 1.5 0% 1.2 1.0 right 1 35 200 660 900' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 21.3 C 55.3 71.3 59.7
Winchester on 3 67.0 3300 0.90 3008' @ -1.79% 5.0% 1.5 0% 1.2 1.0 right 1 35 200 750 800' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 20.0 B 59.1 63.4 60.7
1900 off 3 65.5 3500 0.90 3380' @ 0.00% 5.0% 1.5 0% 1.2 1.0 right 1 35 300 650 740' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 21.5 C 54.7 70.7 59.1
1900 on 3 65.5 3200 0.90 7120' @ 0.00% 5.0% 1.5 0% 1.2 1.0 right 1 35 200 850 795' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 18.9 B 58.0 61.6 59.3
Franklin off 3 64.5 1400 0.90 0% 5.0% 1.5 0% 1.2 1.0 right 1 35 550 660 1005' @ 3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 9.4 A 53.6 70.8 56.2
Franklin on 3 65.0 850 0.90 0% 5.0% 1.5 0% 1.2 1.0 right 1 35 350 750 1110' @ -3.00% 0.90 5.0% 1.5 0.0% 1.2 1.00 8.2 A 58.6 65.0 60.3
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* A ramp grade of 3% (or -3%) was estimated on ramps for which there was no ramp data available on the as-built plans.
** Local high densities, but no freeway queueing (HCM p 25-8)
*** For new ramps, a default of 750 was used for accel lanes and 660 for decel lanes. (KDOT Standard Drawing RD-575)
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