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LEVEL OF SERVICE AND EXPECTED DELAY
FOR UNSIGNALIZED INTERSECTIONS*

CONTROL DELAY
LEVEL OF SERVICE PER VEHICLE (SECONDS)

a 0to 10.0

b 10.1 to 15.0
c 15.1 t0 25.0
d 25.1 t0 35.0
e 35.1t0 50.0
f Over 50.0

Transportation Research Board’s Highway Capacity Manual







































Job #: 219-011

Road name (# of pages)

1. Eagle Road & Strafford Road (3)
2. Strafford Avenue & Grant Lane/Hedgerow Lane (3)
3. Eagle Road & Wayne Avenue (3)
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Job #: 219-011 Date Taken: May 2019

Intersection #: 2 — Strafford & Grant/Hedgerow

Aerial image of intersection
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The sites were surveyed in the 1980s, the 1990s, the 2000s, and the 2010s in British Columbia
(CAN), California, District of Columbia, Florida, Georgia, lllinois, Indiana, Maine, Maryland,
Minnesota, New Jersey, New York, Ontario, Oregon, Pennsylvania, South Dakota, Tennessee,
Texas, Utah, Virginia, and Washington.

It is expected that the number of bedrooms and number of residents are likely correlated to the
number of trips generated by a residential site. Many of the studies included in this land use did
not indicate the total number of bedrooms. To assist in the future analysis of this land use, it is
important that this information be collected and included in trip generation data submissions.

Source Numbers

168, 187, 188, 204, 211, 300, 305, 306, 319, 320, 321, 357, 390, 412, 418, 525, 530, 571, 579, 583,
864, 868, 869, 870, 896, 903, 918, 946, 947, 948, 951

Trip Generation Manual 10th Edition « Volume 2: Data « Residential (Land Uses 200-298) i'tc—
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HCM 2010 Signalized Intersection Summary
5. N Wayne & Eagle

Ay ¥
Movement EBL EBT EBR WBL
Lane Configurations i 29
Traffic Volume (veh/h) 24 93 20 19
Future Volume (veh/h) 24 93 20 19
Number 7 4 14 3
Initial Q (Qb), veh 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00
Parking Bus, Ad 1.00 100 1.00 100
Adj Sat Flow, veh/h/In 1800 1761 1800 1872
Adj Flow Rate, veh/h 26 101 22 21
Adj No. of Lanes 0 1 0 0
Peak Hour Factor 092 092 092 092
Percent Heavy Veh, % 0 0 0 0
Cap, vehth 119 186 38 115
Arrive On Green 015 015 015 0.5
Sat Flow, veh/h 205 1212 245 188
Grp Volume(v), veh/h 149 0 0 130
Grp Sat Flow(s),veh/h/in 1662 0 0 1725
Q Serve(g_s), s 0.7 0.0 0.0 0.0
Cycle Q Clear(g_c), s 39 0.0 0.0 3.2
Prop In Lane 0.17 015 016
Lane Grp Cap(c), veh/h 342 0 0 350
VIC Ratio(X) 044 000 000 037
Avail Cap(c_a), veh/h 794 0 0 816
HCM Platoon Ratio 100 100 100 1.00
Upstream Filter(l) 100 000 000 1.00
Uniform Delay (d), s/veh 19.0 0.0 00 187
Incr Delay (d2), siveh 09 0.0 0.0 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 00 0.0
%ile BackOfQ(95%),veh/In 3.4 0.0 0.0 3.0
LnGrp Delay(d),s/veh 19.9 0.0 00 194
LnGrp LOS B B
Approach Vol, veh/h 149
Approach Delay, s/veh 19.9
Approach LOS B
Timer 1 2 3 4
Assigned Phs 2 4
Phs Duration (G+Y+Rc), s 37.0 11.4
Change Period (Y+Rc), s 50 5.0
Max Green Setting (Gmax), s 32.0 20.0
Max Q Clear Time (g_c+I1), s 51 59
Green Ext Time (p_c), s 20 0.6
Intersection Summary
HCM 2010 Ctrl Delay 8.2
HCM 2010 LOS A

EXam 06/17/2019

WBT

75
75

1.00
1827
82

0.92

180
0.15
1178

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0
0.0

130
19.4

5

A

WBR

25
25
18

1.00
1.00
1872

27

0.92

58
0.15
358

0.0
0.0
0.21

0.00

1.00
0.00
0.0
0.0
0.0
0.0
0.0

6

37.0
5.0
32.0
6.9
29

<\

NBL

14
14

1.00
1.00
1872

15

0.92

99
0.68
30
299
1745
0.0
3.1
0.05
1268
0.24
1268
1.00
1.00
3.0
04
0.0
3.0
34

T

NBT

228
228

1.00
1806
248

0.92

1026
0.68
1505

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0
0.0

299
34

114
5.0
20.0
5.2
0.6

~

NBR

33
33
12

1.00
1.00
1872

36

0.92

143
0.68
210

0.0
0.0
0.12

0.00

1.00
0.00
0.0
0.0
0.0
0.0
0.0

06/18/2019

SBL  SBT SBR
2 e

28 324 34

28 324 34

1 6 16

0 0 0

1.00 1.00

100  1.00 1.00
1800 1756 1800

30 352 37

0 1 0
092 092 092
2 2 2

117 1016 102
068 068 068
55 1491 150
419 0 0
1696 0 0

0.0 0.0 0.0
49 0.0 0.0
0.07 0.09

1236 0 0
034 000 0.00
1236 0 0
100 100 100
100 000 0.0

3.2 0.0 0.0

0.7 0.0 0.0

0.0 0.0 0.0
47 0.0 0.0
4.0 0.0 0.0
A

419

4.0

A
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HCM 2010 Signalized Intersection Summary
5. N Wayne & Eagle

R R
Movement EBL EBT EBR WBL
Lane Configurations &
Traffic Volume (veh/h) 44 147 22 36
Future Volume (veh/h) 44 147 22 36
Number 7 4 14 3
Initial Q (Qb), veh 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00
Parking Bus, Ad] 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1800 1779 1800 1872
Adj Flow Rate, veh/h 46 153 23 38
Adj No. of Lanes 0 1 0 0
Peak Hour Factor 096 09 096 096
Percent Heavy Veh, % 1 1 1 0
Cap, veh/h 135 248 34 123
Arrive On Green 020 020 020 0.20
Sat Flow, veh/h 253 1257 175 207
Grp Volume(v), veh/h 222 0 0 225
Grp Sat Flow(s),veh/h/In 1685 0 0 1773
Q Serve(g_s), s 0.2 0.0 0.0 0.0
Cycle Q Clear(g_c), s 6.0 0.0 0.0 57
Prop In Lane 0.21 0.10 0417
Lane Grp Cap(c), veh/h 414 0 0 429
V/C Ratio(X) 054 000 000 0.52
Avail Cap(c_a), veh/h 759 0 0 794
HCM Platoon Ratio 1.00 100 1.00 100
Upstream Filter(l) 100 000 000 100
Uniform Delay (d), s/veh 18.9 0.0 00 188
Incr Delay (d2), siveh 1.1 0.0 0.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 3.0 0.0 0.0 3.0
LnGrp Delay(d),s/veh 20.0 0.0 00 198
LnGrp LOS B B
Approach Vol, veh/h 222
Approach Delay, siveh 20.0
Approach LOS B
Timer 1 2 3 4
Assigned Phs 2 4
Phs Duration (G+Y+Rc), s 37.0 13.9
Change Period (Y+Rc), s 5.0 50
Max Green Setting (Gmax), s 320 20.0
Max Q Clear Time (g_ctl1), s 6.4 8.0
Green Ext Time (p_c), s 24 1.0
Intersection Summary
HCM 2010 Ctrl Delay 10.3
HCM 2010 LOS B

EX pm 06/17/2019

WBT

138
138

1.00
1872
144

0.96

240
0.20
1227

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0
0.0

225
19.8

.

WBR

41
41
18

1.00

1.00

1872
43

0.96

66
0.20
339

0.0
0.0
0.19

0.00

1.00
0.00
0.0
0.0
0.0
0.0
0.0

37.0
5.0
32.0
78
3.0

“\

NBL

23
23

1.00
1.00
1872
24

0.96

108
0.65
51
351
1758
0.0
44
0.07
1214
0.29
1214
1.00
1.00
39
06
0.0
2.3
45

T

NBT

271
271

1.00
1838
282

0.96

960
0.65
1482

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0
0.0

351
4.5

139
5.0
20.0
7.7
1.0

~

NBR

43
43
12

1.00

1.00

1872
45

0.96

146
0.65
225

0.0
0.0
0.13

0.00

1.00
0.00
0.0
0.0
0.0
0.0
0.0

06/18/2019

N
SBL SBT SBR

G
32 342 36
32 342 36
1 6 16
0 0 0
1.00 1.00
100 100 1.00
1800 1770 1800
33 356 38
0 1 0
09 096 0.96
2 2 2
117 963 98
065 065 065
63 1487 151
427 0 0
1701 0 0
0.0 0.0 0.0
58 0.0 0.0
0.08 0.09
1178 0 0
036 000 000
1178 0 0
1.00 100 1.00
1.00 000 0.00
4.2 0.0 0.0
0.9 0.0 0.0
0.0 0.0 0.0
3.0 0.0 0.0
5.1 0.0 0.0

A

427

5.1

A
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HCM 2010 Signalized Intersection Summary

5: N Wayne & Eagle

Movement

Lane Configurations
Traffic Volume (veh/h)
Future Volume (veh/h)
Number

Initial Q (Qb), veh
Ped-Bike Adj(A_pbT)
Parking Bus, Adj

Adj Sat Flow, veh/h/in
Adj Fiow Rate, veh/h
Adj No. of Lanes

Peak Hour Factor
Percent Heavy Veh, %
Cap, veh/h

Arrive On Green

Sat Flow, veh/h

Grp Volume(v), veh/h
Grp Sat Flow(s),veh/h/In
Q Serve(g_s), s

Cycle Q Clear(g_c), s
Prop In Lane

Lane Grp Cap(c), veh/h
V/C Ratio(X)

Avail Cap(c_a), veh/h
HCM Platoon Ratio
Upstream Filter(1)
Uniform Delay (d), s/veh
Incr Delay (d2), siveh
Initial Q Delay(d3),s/veh
%ile BackOfQ{95%),veh/In
LnGrp Delay(d),s/veh
LnGrp LOS

Approach Vol, veh/h
Approach Delay, s/veh
Approach LOS

Timer

Assigned Phs

Phs Duration (G+Y+Rc), s
Change Period (Y+Rc), s

Max Green Setting (Gmax), s
Max Q Clear Time (g_ctl1), s

Green Ext Time (p_c), 5

Intersection Summary
HCM 2010 Ctrl Delay
HCM 2010 LOS

FB am 04/17/2020

A

EBL

24
24

1.00
1.00
1800

26

0.92

118
0.16
198
153
1665
0.8
40
0.17
346
044
793
1.00
1.00
19.0
0.9
0.0
35
19.9

EBT

97
97

1.00
1762
105

0.92

191
0.16
1227

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0
0.0

153
19.9

37.0
5.0
32.0
52
29

~

EBR

20
20
14

0
1.00
1.00
1800
22

0.92

37
0.16
239

00
0.0
0.14

0.00

1.00
0.00
0.0
0.0
0.0
0.0
0.0

P

WBL

19
19

3

0
1.00
1.00
1872
21

0.92

115
0.16
185
131
1725
0.0
3.3
0.16
355
0.37
814
1.00
1.00
18.7
0.6
0.0
3.0
19.3

11.6
50
20.0
6.0
0.7

WBT

76
76

1.00
1827
83

0.92

184
0.16
1185

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
00
0.0

131
19.3

5

WBR

25
25
18

1.00
1.00
1872

27

0.92

55
0.16
356

0.0
0.0
0.21

0.00

1.00
0.00
0.0
0.0
0.0
0.0
0.0

6

37.0
5.0
32.0
7.0
29

NBL

14
14

1.00
1.00
1872

15

0.92

98
0.68
30
299
1745
0.0
3.2
0.05
1264
0.24
1264
1.00
1.00
30
04
0.0
3.0
34

T

NBT

228
228

1.00
1806
248

0.92

1023
0.68
1505

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0
0.0

299
3.4

11.6
5.0
20.0
53
06

~

NBR

33
33
12

1.00
1.00
1872

36

0.92

143
0.68
210

0.0
0.0
0.12

0.00

1.00
0.00
0.0
0.0
0.0
00
0.0

04/16/2020

v )4
SBL SBT SBR

&

28 324 34
28 324 34
1 6 16
0 0 0
1.00 1.00
1.00 1.00 1.00
1800 1756 1800
30 352 37
0 1 0
0.92 0.92 0.92
2 2 2

17 1013 102
068 068 068
55 1491 150
419 0 0
1696 0 0

0.0 0.0 0.0
5.0 0.0 0.0
0.07 0.09
1232 0 0
034 000 0.00

1232 0 0
100 100 1.00
1.00 000 0.0
3.3 0.0 0.0
0.8 0.0 0.0
0.0 0.0 0.0
47 0.0 0.0
4.0 0.0 0.0

419
40
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HCM 2010 Signalized Intersection Summary

5. N Wayne & Eagle

Movement

Lane Configurations
Traffic Volume (veh/h)
Future Volume {veh/h)
Number

Initial Q (Qb), veh
Ped-Bike Adj{A_pbT)
Parking Bus, Ad

Adj Sat Flow, veh/h/in
Adj Flow Rate, veh/h
Adj No. of Lanes

Peak Hour Factor
Percent Heavy Veh, %
Cap, veh/h

Arrive On Green

Sat Flow, veh/h

Grp Volume(v), vehth
Grp Sat Flow(s),veh/h/In
Q Serve(g_s), s

Cycle Q Clear{g_c), s
Prop In Lane

Lane Grp Cap(c), veh/h
VIC Ratio(X)

Avail Cap(c_a), veh/h
HCM Platoon Ratio
Upstream Filter(f)
Uniform Delay (d), s/veh
Incr Delay (d2), s/veh
Initial Q@ Delay(d3),s/veh
%ile BackOfQ(50%),veh/In
LnGrp Delay(d),s/veh
LnGrp LOS

Approach Vol, veh/h
Approach Delay, s/veh
Approach LOS

Timer

Assigned Phs

Phs Duration (G+Y+Rc), s
Change Period (Y+Rc), s

Max Green Setting (Gmax), s
Max Q Clear Time (g_ctl1),

Green Ext Time (p_c), s

Intersection Summary
HCM 2010 Ctrl Delay
HCM 2010 LOS

FB pm 04/17/2020

A

EBL

44
44

1.00
1.00
1800

46

0.96

134
0.20
249
225
1686
0.2
6.1
0.20
417
0.54
758
1.00
1.00
18.9
1.1
0.0
3.0
20.0

EBT

150
150

1.00
1779
156

0.96

249
0.20
1265

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0
0.0

225
200

37.0
5.0
32.0
6.4
24

N

EBR

22
22
14

0
1.00
1.00
1800
23

0.96

34
0.20
172

0.0
0.0
0.10

0.00

1.00
0.00
0.0
0.0
0.0
00
0.0

10.4

e

WBL

36
36

3

0
1.00
1.00
1872
38

0.96

122
0.20
203
229
1775
0.0
59
0.17
432
0.53
793
1.00
1.00
18.8
1.0
0.0
3.0
19.8

14.1
50
20.0
8.1
1.0

WBT

142
142

1.00
1872
148

0.96

244
0.20
1238

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0
0.0

229
19.8

A

WBR

4
41
18

1.00
1.00
1872

43

0.96

66
0.20
333

0.0
0.0
0.19

0.00

1.00
0.00
0.0
0.0
0.0
0.0
0.0

37.0
50
320
79
3.0

X\

NBL

23
23

1.00
1.00
1872

24

0.96

108
0.65
51
351
1758
0.0
44
0.07
1212
0.29
1212
1.00
1.00
4.0
0.6
0.0
2.3
46

T

NBT

27
271

1.00
1838
282

0.96

958
0.65
1482

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0
0.0

351
46

141
5.0
20.0
7.9
1.0

~

NBR

43
43
12

1.00
1.00
1872

45

0.96

146
0.65
225

0.0
0.0
0.13

0.00

1.00
0.00
0.0
0.0
0.0
0.0
0.0

04/16/2020
N
SBL  SBT SBR
&
32 342 36
32 342 36
1 6 16
0 0 0
1.00 1.00
1.00 100 1.00
1800 1770 1800
33 356 38
0 1 0
096 096 096
2 2 2
117 961 98
065 065 065
63 1486 151
427 0 0
1701 0 0
0.0 0.0 0.0
59 0.0 0.0
0.08 0.09
175 0 0
036 000 0.0
1175 0 0
100 100 1.00
1.00 000 0.00
42 0.0 0.0
09 0.0 0.0
0.0 0.0 0.0
3.0 0.0 0.0
541 0.0 0.0
A
427
51
A
Synchro 10 Light Report
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