
 
 

Technical Memorandum 
To: Mike Giampa – City of Ottawa Date: 2024-06-24 

Cc: Jeremy Silburt – Theberge Homes   

From: John Kingsley, Christopher Gordon – CGH Project Number: 2023-133 

 

Re: 9 Gurdwara Road – Prince of Wales Drive Access 

1 Context 
9 Gurdwara Limited is pursuing a Zoning By-Law amendment for the 9 Gurdwara parcel which includes an office 

building and a surface parking lot comprising approximately 90 parking spaces, for which CGH has been retained 

to provide transportation services. 

The site currently includes a full-movement access onto Gurdwara Road, connecting through Laser Street to the 

arterial network via West Hunt Club Road. Gurdwara Road and Laser Street provide access to a larger 

industrial/business park, of which the 9 Gurdwara Road parcel is a small component. Within the industrial park, 

the neighbouring parcel of 2098 Prince of Wales Drive includes a full-movement access onto Prince of Wales Drive 

and the 44 Rideau Heights Drive parcel has a loading access onto Rideau Heights Drive, and the remainder of the 

parcels make exclusive use of Laser Street to access the arterial road network. 

No change in use for the subject building is being considered as part of the application, and a new access is being 

proposed on Prince of Wales Drive. The access will include a channelizing triangular island to restrict the 

movements to right-in/right-out movements only. This access is proposed as a secondary access for site tenants, 

where visitors, garbage collection, and loading would continue to use the main site access on Gurdwara Road. 

2 Access Design 
To permit the new access, a Private Approach Permit is being pursued by the proponent. In advance of this 

submission, CGH solicited feedback from the City’s Transportation Engineering Services department on a draft 

design of a right-in/right-out access that CGH had prepared. 

The recommended list of elements as provided by Transportation Engineering Services for a future Private 

Approach Permit is as follows: 

1. A [plan] showing that there is no conflict with the paved shoulder and the channelizing island on Prince 
of Wales Drive. [Prince of Wales Drive] is a crosstown bikeway in the 2023 Transportation Master Plan, 
and TES would not support the channelizing island in conflict with the bike facility. 

2. The private approach should be a Right-In/Right-Out (as currently proposed). 

3. The [plan] should show all details in the adjacent roadway, such as edge lines and pavement 
markings.  Also please show the proposed grades of the private approach. 
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4. The [plan] should show the throat length of the private approach measured from the end of the
driveway radii (per the TAC Geometric Design Guide). The proposed parking lot plan should be adjusted
to achieve TAC recommended throat length.

The access design prepared by CGH is provided in Attachment 1 and has incorporated the above list of 

recommendations.  

The throat length, as outlined in the Geometric Design Guide for Canadian Roads (TAC, 2017), has been provided 

on the inbound approach to alleviate potential conflicts from spill back onto the public roadway.  

On the outbound approach, an approximate 20-metre throat length is provided between the access curb radii and 

first parking stall. However, an effective 25-metre throat length is provided based on measurement assuming 

typical 5.0-metre corner radii. As right-in/right-out radii are larger than typical full-moves accesses to channelize 

traffic and restrict left-turns, the space along this larger radius provides storage for queuing vehicles. 

Notwithstanding this effective length being provided, no impacts to the transportation network would result from 

failing to provide the full 25-metre suggested minimum length on the outbound movement, and any impacts 

would be confined within the site. Therefore, the proposed throat length is considered adequate for the site. 

The proposed grades requested in recommendation #3 are available within the Grading Plan – G1 (W. Elias & 

Associates, 2024). 

The access is in line with the Private Approach By-Law, providing a 6.0-metre-wide aisle, a 9.0-metre offset from 

the adjacent parcel’s driveway, and an approximately 7.3-metre offset from the adjacent property line. 

Based on the foregoing analysis and discussion, it is recommended that the Private Approach Permit be approved 

on the basis of the proposed design. 

3 Traffic 
3.1 Existing Area Traffic 
To assess the traffic operations at the Laster Street/Antares Drive at West Hunt Club Road, and West Hunt Club 

Road at Prince of Wales Drive intersections, existing turning movement counts were acquired from the City of 

Ottawa. The counts were conducted in 2023 and are provided in Attachment 2. 

Synchro 11 has been used to model the signalized intersections. The level of service for signalized intersections is 

based on v/c calculations for individual lane movements and HCM 2000 v/c calculations for the overall 

intersection. All parameters have been coded using the City of Ottawa’s TIA Guidelines and default parameters. 

West Hunt Club Road was considered the east-west roadway at the intersection with Laster Street/Antares Drive 

in the analysis. 

All volume figures, level of service operation tables, and Synchro worksheets are provided in Attachment 3. 

3.2 Site Traffic 
As previously stated, the zoning amendment does not consider a change of use for the subject site. Therefore, no 

increase in traffic is expected from the site. Existing site traffic volumes were estimated from the proportion of 

traffic accessing Laser Street as captured in the turning movement count discussed in Section 3.1. 

As the site is only a small component of the larger industrial/business park, the site’s proportional traffic 

generation of inbound and outbound traffic on Laser Street at its intersection with West Hunt Club Road has been 

estimated from its proportion of the industrial/business park’s ITE trip generation by land use (using trip 

generation rates for Industrial Park for 20-24 Gurdwara Road, General Light Industrial for 44 Rideau Heights Drive, 
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General Office Building for 2-9 Gurdwara Road) for estimated gross floor areas for buildings within the park. No 

trip generation has been assumed for the RV dealership, based on having direct access to Prince of Wales Drive, 

the car dealership, based on not being open at the time of the counts, or the Sikh Gurdwara, based on an assumed 

low typical daily traffic at peak hours.  

By this method, the subject site has been estimated to contribute nine percent of the total 259 AM and 198 PM 

peak hour two-way vehicles on Laser Street. This breaks down to an estimated 17 inbound and six outbound AM 

peak hour vehicles, and seven inbound and 11 outbound PM peak hour vehicles generated by the site. The two-

way values obtained via this observation and method are approximately 8% lower for the AM peak hour and 28% 

lower for the PM peak hour than the ITE values with the TRANS employment generator mode shares applied, per 

the TIA guidelines methodology. 

3.3 Forecasted Operations and Site Impacts 
As shown in the operations table in Attachment 3, the southbound left-turn during both peak hours and the 

southbound through movement during the PM peak hour of the intersection of West Hunt Club Road at Prince of 

Wales Drive is over theoretical capacity and subject to high delays and extended queues. 

The provision of a right-in/right-out access on Prince of Wales Drive is not anticipated to increase traffic at the 

intersection of West Hunt Club Road at Prince of Wales Drive, as discussed below. 

Inbound vehicles arriving to the site from Prince of Wales Drive north of West Hunt Club Road, previously via the 

southbound right turn at the intersection of these roads, will be removed from the road network before reaching 

the intersection. All other inbound movements are anticipated to continue to use the access on Gurdwara Road.  

Although using the proposed Prince of Wales Drive access would result in a shorter path, given high delays on the 

southbound left-turn movement, outbound vehicles bound for West Hunt Club Road east of Prince of Wales Drive 

are anticipated to continue to use the Gurdwara Road access, which provides access to the eastbound through 

movement at the intersection of West Hunt Club Road at Prince of Wales Drive. Outbound vehicles bound for 

Prince of Wales Drive south of West Hunt Club Road may use either the existing Gurdwara Road access or the 

proposed Prince of Wales Drive access, but for the purposes of this memo have been assumed to use the latter. 

All other outbound movements are anticipated to continue to use the Gurdwara Road access. The resultant 

change in traffic volumes, based on area turning movement splits applied to the site trip generation discussed in 

Section 3.2, are illustrated in Figure 1. 
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Figure 1: Change in Traffic Volumes 

As shown above, a net reduction in traffic during the AM peak hour and no net change during the PM peak hour 

are noted at the intersection of West Hunt Club at Prince of Wales. Furthermore, all anticipated changes in traffic 

are negligible. 

3.4 Potential for Queuing at the Site Access 
The 95th percentile queue lengths on the southbound approach of Prince of Wales Drive at West Hunt Club Road 

are anticipated to be in the range of 171 metres during the AM peak hour to 252 metres during the PM peak hour. 

The site access is proposed to be approximately 275 metres from the intersection, and thus southbound queueing 

is not expected to block the access. Notwithstanding this expectation, the proposed access is a secondary access 

only whose blockage would not impact site function. 

3.5 Potential for Cut-Through Traffic 
Based on the conditions associated with the outbound movement as discussed in the preceding sections, the 

demand for cut-through is expected to be negligible for outbound movements and is expected to be mainly 

associated with inbound movements. Control measures (such as gating) and traffic calming measures (such as 

speed humps) may be explored should the site owner document cut-through, and would be implemented 

privately within the site.  
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4 Conclusions 
Based on the proposed access design, and the foregoing analysis and discussion: 

 The new site access is recommended to be approved for a Private Approach Permit.

 No change in trip generation is anticipated as part of the rezoning.

 No traffic impacts are forecast from the provision of the new access, which is not anticipated to result in

an increase in traffic at the intersection of West Hunt Club Prince of Wales Drive.

 Queueing on the southbound approach of the intersection of West Hunt Club Prince of Wales Drive is not

expected to block the site access, which is a secondary site access only.

 Cut through traffic is not anticipated, and control or traffic calming measures may be explored internal to

the site by the owner as they see fit.

 The Zoning By-Law amendment should proceed, from a transportation perspective.

Prepared By: Reviewed By: 

John Kingsley 
Transportation Engineering Intern 

Christopher Gordon, P.Eng. 
Senior Transportation Engineer 

June 24, 2024
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Access Design  
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Turning Movement Counts 

























 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment 3 

 

Traffic Volumes and Operations



 

 

Figure 2: Existing Traffic Counts 

 

Table 1: Existing Intersection Operations 

Intersection Lane 
AM Peak Hour PM Peak Hour 

LOS V/C Delay (s) Q (95th) LOS V/C Delay (s) Q (95th) 

Antares/Laser & W 
Hunt Club 
Signalized 

EBL A 0.44 33.7 29.3 A 0.22 21.2 11.2 

EBT/R C 0.76 30.4 185.6 C 0.76 27.3 189.4 

WBL C 0.76 96.6 m45.1 C 0.77 87.9 m26.1 

WBT/R B 0.67 5.3 m18.2 B 0.68 17.0 m236.6 

NBL A 0.42 56.0 48.3 A 0.49 57.6 56.2 

NBT/R A 0.31 13.0 20.1 A 0.36 10.0 19.3 

SBL A 0.14 49.2 17.8 A 0.35 54.3 35.8 

SBT/R A 0.12 15.4 11.2 A 0.17 15.4 14.6 

Overall B 0.68 22.1 - B 0.70 25.1 - 

Prince of Wales & 
W Hunt Club 
Signalized 

EBL B 0.63 81.9 m30.2 F 1.08 130.1 m#52.5 

EBT F 1.04 83.9 #215.8 E 0.95 87.6 #227.7 

EBR A 0.07 0.2 m0.0 A 0.07 0.1 m0.0 

WBL F 1.27 187.8 #139.7 F 1.35 217.6 #159.7 

WBT F 1.10 99.8 #281.5 F 1.04 72.1 #308.0 

WBR A 0.54 16.0 63.4 A 0.41 11.3 45.4 

NBL A 0.40 78.8 23.9 B 0.67 113.7 #32.8 

NBT F 1.17 134.3 #235.1 F 1.12 132.9 #147.4 

NBR F 1.58 297.0 #399.4 F 1.50 262.6 #277.2 

SBL F 1.64 352.4 #170.9 F 1.74 386.6 #245.9 

SBT A 0.50 43.7 92.7 F 1.16 132.0 #251.6 

SBR A 0.41 6.2 21.8 A 0.27 3.6 8.2 

Overall F 1.45 132.0 - F 1.40 136.4 - 
Notes: Saturation flow rate of 1800 veh/h/lane 

Queue is measured in metres 
Peak Hour Factor = 0.90 

Delay = average vehicle delay in seconds 
m = metered queue 
# = volume for the 95th %ile cycle exceeds capacity 

 



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

23
 E

xi
st

in
g 

 A
M

 P
ea

k 
H

ou
r

1:
 A

nt
ar

es
/L

as
er

 &
 W

 H
un

t C
lu

b
06

-2
4-

20
24

Sc
en

ar
io 

1 9
 G

ur
dw

ar
a 1

1:5
9 p

m 
03

-1
4-

20
24

 20
23

 E
xis

tin
g 

Sy
nc

hr
o 1

1 R
ep

or
t

Pa
ge

 1

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

60
96

3
18

1
12

7
12

37
11

8
10

0
12

96
30

3
36

Fu
tur

e V
olu

me
 (v

ph
)

60
96

3
18

1
12

7
12

37
11

8
10

0
12

96
30

3
36

Sa
td.

 F
low

 (p
ro

t)
16

58
30

94
0

15
95

32
09

0
15

95
14

01
0

16
42

14
35

0
Flt

 P
er

mi
tte

d
0.1

61
0.9

50
0.7

29
0.6

35
Sa

td.
 F

low
 (p

er
m)

28
1

30
94

0
15

93
32

09
0

12
20

14
01

0
10

97
14

35
0

Sa
td.

 F
low

 (R
TO

R)
21

16
10

7
40

La
ne

 G
ro

up
 F

low
 (v

ph
)

67
12

71
0

14
1

15
05

0
11

1
12

0
0

33
43

0
Tu

rn
 T

yp
e

Pe
rm

NA
Pr

ot
NA

Pe
rm

NA
Pe

rm
NA

Pr
ote

cte
d P

ha
se

s
2

1
6

8
4

Pe
rm

itte
d P

ha
se

s
2

8
4

De
tec

tor
 P

ha
se

2
2

1
6

8
8

4
4

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

5.0
10

.0
10

.0
10

.0
10

.0
10

.0
Mi

nim
um

 S
pli

t (
s)

37
.2

37
.2

11
.2

37
.2

30
.2

30
.2

30
.2

30
.2

To
tal

 S
pli

t (
s)

84
.0

84
.0

27
.0

11
1.0

39
.0

39
.0

39
.0

39
.0

To
tal

 S
pli

t (
%

)
56

.0%
56

.0%
18

.0%
74

.0%
26

.0%
26

.0%
26

.0%
26

.0%
Ye

llo
w 

Tim
e (

s)
4.6

4.6
4.6

4.6
3.3

3.3
3.3

3.3
Al

l-R
ed

 T
im

e (
s)

1.6
1.6

1.6
1.6

2.9
2.9

2.9
2.9

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

6.2
6.2

6.2
6.2

6.2
6.2

6.2
6.2

Le
ad

/La
g

La
g

La
g

Le
ad

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Ye

s
Re

ca
ll M

od
e

C-
Ma

x
C-

Ma
x

No
ne

C-
Ma

x
Ma

x
Ma

x
Ma

x
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
81

.1
81

.1
17

.5
10

4.8
32

.8
32

.8
32

.8
32

.8
Ac

tua
ted

 g/
C 

Ra
tio

0.5
4

0.5
4

0.1
2

0.7
0

0.2
2

0.2
2

0.2
2

0.2
2

v/c
 R

ati
o

0.4
4

0.7
6

0.7
6

0.6
7

0.4
2

0.3
1

0.1
4

0.1
2

Co
ntr

ol 
De

lay
33

.7
30

.4
96

.6
5.3

56
.0

13
.0

49
.2

15
.4

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

33
.7

30
.4

96
.6

5.3
56

.0
13

.0
49

.2
15

.4
LO

S
C

C
F

A
E

B
D

B
Ap

pr
oa

ch
 D

ela
y

30
.6

13
.1

33
.7

30
.1

Ap
pr

oa
ch

 LO
S

C
B

C
C

Qu
eu

e L
en

gth
 50

th 
(m

)
11

.9
15

0.5
44

.1
18

.4
28

.7
3.1

8.0
0.7

Qu
eu

e L
en

gth
 95

th 
(m

)
29

.3
18

5.6
m4

5.1
m1

8.2
48

.3
20

.1
17

.8
11

.2
Int

er
na

l L
ink

 D
ist

 (m
)

66
5.6

39
1.4

13
7.5

13
0.5

Tu
rn

 B
ay

 Le
ng

th 
(m

)
70

.0
75

.0
36

.0
34

.0
Ba

se
 C

ap
ac

ity
 (v

ph
)

15
1

16
83

22
1

22
46

26
6

38
9

23
9

34
5

St
ar

va
tio

n C
ap

 R
ed

uc
tn

0
0

0
0

0
0

0
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

0
0

0
0

0
0

0
St

or
ag

e C
ap

 R
ed

uc
tn

0
0

0
0

0
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.4

4
0.7

6
0.6

4
0.6

7
0.4

2
0.3

1
0.1

4
0.1

2

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 15
0

Ac
tua

ted
 C

yc
le 

Le
ng

th:
 15

0
Of

fse
t: 6

9 (
46

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
EB

TL
 an

d 6
:W

BT
, S

tar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 9
0

Co
ntr

ol 
Ty

pe
: A

ctu
ate

d-
Co

or
din

ate
d

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

23
 E

xi
st

in
g 

 A
M

 P
ea

k 
H

ou
r

1:
 A

nt
ar

es
/L

as
er

 &
 W

 H
un

t C
lu

b
06

-2
4-

20
24

Sc
en

ar
io 

1 9
 G

ur
dw

ar
a 1

1:5
9 p

m 
03

-1
4-

20
24

 20
23

 E
xis

tin
g 

Sy
nc

hr
o 1

1 R
ep

or
t

Pa
ge

 2

Ma
xim

um
 v/

c R
ati

o: 
0.7

6
Int

er
se

cti
on

 S
ign

al 
De

lay
: 2

2.1
Int

er
se

cti
on

 LO
S:

 C
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 8
3.9

%
IC

U 
Le

ve
l o

f S
er

vic
e E

An
aly

sis
 P

er
iod

 (m
in)

 15
m 

   V
olu

me
 fo

r 9
5th

 pe
rce

nti
le 

qu
eu

e i
s m

ete
re

d b
y u

ps
tre

am
 si

gn
al.

Sp
lits

 an
d P

ha
se

s: 
    

1: 
An

tar
es

/La
se

r &
 W

 H
un

t C
lub



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

23
 E

xi
st

in
g 

 A
M

 P
ea

k 
H

ou
r

2:
 P

rin
ce

 o
f W

al
es

  &
 W

 H
un

t C
lu

b
06

-2
4-

20
24

Sc
en

ar
io 

1 9
 G

ur
dw

ar
a 1

1:5
9 p

m 
03

-1
4-

20
24

 20
23

 E
xis

tin
g 

Sy
nc

hr
o 1

1 R
ep

or
t

Pa
ge

 3

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

12
4

94
3

35
48

3
12

05
34

0
36

93
7

78
0

24
0

49
3

24
4

Fu
tur

e V
olu

me
 (v

ph
)

12
4

94
3

35
48

3
12

05
34

0
36

93
7

78
0

24
0

49
3

24
4

Sa
td.

 F
low

 (p
ro

t)
31

24
31

91
14

69
31

54
32

21
14

55
16

58
33

16
14

83
15

95
33

16
14

69
Flt

 P
er

mi
tte

d
0.9

50
0.9

50
0.9

50
0.9

50
Sa

td.
 F

low
 (p

er
m)

31
24

31
91

14
69

31
54

32
21

14
55

16
58

33
16

14
83

15
95

33
16

14
69

Sa
td.

 F
low

 (R
TO

R)
17

3
23

7
20

6
27

1
La

ne
 G

ro
up

 F
low

 (v
ph

)
13

8
10

48
39

53
7

13
39

37
8

40
10

41
86

7
26

7
54

8
27

1
Tu

rn
 T

yp
e

Pr
ot

NA
Pe

rm
Pr

ot
NA

Pe
rm

Pr
ot

NA
Pe

rm
Pr

ot
NA

Pe
rm

Pr
ote

cte
d P

ha
se

s
5

2
1

6
3

8
7

4
Pe

rm
itte

d P
ha

se
s

2
6

8
4

De
tec

tor
 P

ha
se

5
2

2
1

6
6

3
8

8
7

4
4

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

5.0
10

.0
10

.0
5.0

10
.0

10
.0

5.0
10

.0
10

.0
5.0

10
.0

10
.0

Mi
nim

um
 S

pli
t (

s)
11

.8
31

.8
31

.8
11

.8
31

.8
31

.8
11

.6
30

.6
30

.6
11

.6
30

.6
30

.6
To

tal
 S

pli
t (

s)
18

.0
54

.0
54

.0
27

.0
63

.0
63

.0
22

.0
47

.0
47

.0
22

.0
47

.0
47

.0
To

tal
 S

pli
t (

%
)

12
.0%

36
.0%

36
.0%

18
.0%

42
.0%

42
.0%

14
.7%

31
.3%

31
.3%

14
.7%

31
.3%

31
.3%

Ye
llo

w 
Tim

e (
s)

4.6
4.6

4.6
4.6

4.6
4.6

3.7
3.7

3.7
3.7

3.7
3.7

Al
l-R

ed
 T

im
e (

s)
2.2

2.2
2.2

2.2
2.2

2.2
2.9

2.9
2.9

2.9
2.9

2.9
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
6.8

6.8
6.8

6.8
6.8

6.8
6.6

6.6
6.6

6.6
6.6

6.6
Le

ad
/La

g
Le

ad
La

g
La

g
Le

ad
La

g
La

g
Le

ad
La

g
La

g
Le

ad
La

g
La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Re
ca

ll M
od

e
No

ne
C-

Ma
x

C-
Ma

x
No

ne
C-

Ma
x

C-
Ma

x
No

ne
Ma

x
Ma

x
No

ne
Ma

x
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
10

.5
47

.2
47

.2
20

.2
56

.9
56

.9
9.0

40
.4

40
.4

15
.4

49
.2

49
.2

Ac
tua

ted
 g/

C 
Ra

tio
0.0

7
0.3

1
0.3

1
0.1

3
0.3

8
0.3

8
0.0

6
0.2

7
0.2

7
0.1

0
0.3

3
0.3

3
v/c

 R
ati

o
0.6

3
1.0

4
0.0

7
1.2

7
1.1

0
0.5

4
0.4

0
1.1

7
1.5

8
1.6

4
0.5

0
0.4

1
Co

ntr
ol 

De
lay

81
.9

83
.9

0.2
18

7.8
99

.8
16

.0
78

.8
13

4.3
29

7.0
35

2.4
43

.7
6.2

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

81
.9

83
.9

0.2
18

7.8
99

.8
16

.0
78

.8
13

4.3
29

7.0
35

2.4
43

.7
6.2

LO
S

F
F

A
F

F
B

E
F

F
F

D
A

Ap
pr

oa
ch

 D
ela

y
81

.0
10

6.7
20

5.5
11

0.3
Ap

pr
oa

ch
 LO

S
F

F
F

F
Qu

eu
e L

en
gth

 50
th 

(m
)

22
.4

~1
72

.1
0.0

~1
03

.1
~2

38
.7

31
.2

11
.7

~1
92

.9
~3

20
.1

~1
14

.2
70

.8
0.0

Qu
eu

e L
en

gth
 95

th 
(m

)
m3

0.2
#2

15
.8

m0
.0

#1
39

.7
#2

81
.5

63
.4

23
.9

#2
35

.1
#3

99
.4

#1
70

.9
92

.7
21

.8
Int

er
na

l L
ink

 D
ist

 (m
)

39
1.4

57
4.2

34
2.2

45
9.5

Tu
rn

 B
ay

 Le
ng

th 
(m

)
10

5.0
13

0.0
15

0.0
80

.0
50

.0
17

0.0
90

.0
14

0.0
Ba

se
 C

ap
ac

ity
 (v

ph
)

23
3

10
04

58
0

42
4

12
21

69
9

17
0

89
3

54
9

16
3

10
87

66
3

St
ar

va
tio

n C
ap

 R
ed

uc
tn

0
0

0
0

0
0

0
0

0
0

0
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

0
0

0
0

0
0

0
0

0
0

0
St

or
ag

e C
ap

 R
ed

uc
tn

0
0

0
0

0
0

0
0

0
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.5

9
1.0

4
0.0

7
1.2

7
1.1

0
0.5

4
0.2

4
1.1

7
1.5

8
1.6

4
0.5

0
0.4

1

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 15
0

Ac
tua

ted
 C

yc
le 

Le
ng

th:
 15

0
Of

fse
t: 6

8 (
45

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
EB

T 
an

d 6
:W

BT
, S

tar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 1
50

Co
ntr

ol 
Ty

pe
: A

ctu
ate

d-
Co

or
din

ate
d

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

23
 E

xi
st

in
g 

 A
M

 P
ea

k 
H

ou
r

2:
 P

rin
ce

 o
f W

al
es

  &
 W

 H
un

t C
lu

b
06

-2
4-

20
24

Sc
en

ar
io 

1 9
 G

ur
dw

ar
a 1

1:5
9 p

m 
03

-1
4-

20
24

 20
23

 E
xis

tin
g 

Sy
nc

hr
o 1

1 R
ep

or
t

Pa
ge

 4

Ma
xim

um
 v/

c R
ati

o: 
1.6

4
Int

er
se

cti
on

 S
ign

al 
De

lay
: 1

32
.0

Int
er

se
cti

on
 LO

S:
 F

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 1

09
.2%

IC
U 

Le
ve

l o
f S

er
vic

e H
An

aly
sis

 P
er

iod
 (m

in)
 15

~ 
   V

olu
me

 ex
ce

ed
s c

ap
ac

ity
, q

ue
ue

 is
 th

eo
re

tic
all

y i
nfi

nit
e.

    
 Q

ue
ue

 sh
ow

n i
s m

ax
im

um
 af

ter
 tw

o c
yc

les
.

#  
  9

5th
 pe

rce
nti

le 
vo

lum
e e

xc
ee

ds
 ca

pa
cit

y, 
qu

eu
e m

ay
 be

 lo
ng

er
.

    
 Q

ue
ue

 sh
ow

n i
s m

ax
im

um
 af

ter
 tw

o c
yc

les
.

m 
   V

olu
me

 fo
r 9

5th
 pe

rce
nti

le 
qu

eu
e i

s m
ete

re
d b

y u
ps

tre
am

 si
gn

al.

Sp
lits

 an
d P

ha
se

s: 
    

2: 
Pr

inc
e o

f W
ale

s  
& 

W
 H

un
t C

lub



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

23
 E

xi
st

in
g 

 P
M

 P
ea

k 
H

ou
r

1:
 A

nt
ar

es
/L

as
er

 &
 W

 H
un

t C
lu

b
06

-2
4-

20
24

Sc
en

ar
io 

1 9
 G

ur
dw

ar
a 1

1:5
9 p

m 
03

-1
4-

20
24

 20
23

 E
xis

tin
g 

Sy
nc

hr
o 1

1 R
ep

or
t

Pa
ge

 1

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

26
11

95
72

83
13

41
43

11
8

4
13

0
69

8
48

Fu
tur

e V
olu

me
 (v

ph
)

26
11

95
72

83
13

41
43

11
8

4
13

0
69

8
48

Sa
td.

 F
low

 (p
ro

t)
15

66
32

24
0

16
10

32
58

0
15

95
13

55
0

16
26

14
56

0
Flt

 P
er

mi
tte

d
0.1

39
0.9

50
0.7

17
0.5

80
Sa

td.
 F

low
 (p

er
m)

22
9

32
24

0
16

10
32

58
0

12
02

13
55

0
97

6
14

56
0

Sa
td.

 F
low

 (R
TO

R)
7

5
14

4
53

La
ne

 G
ro

up
 F

low
 (v

ph
)

29
14

08
0

92
15

38
0

13
1

14
8

0
77

62
0

Tu
rn

 T
yp

e
Pe

rm
NA

Pr
ot

NA
Pe

rm
NA

Pe
rm

NA
Pr

ote
cte

d P
ha

se
s

2
1

6
8

4
Pe

rm
itte

d P
ha

se
s

2
8

4
De

tec
tor

 P
ha

se
2

2
1

6
8

8
4

4
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
10

.0
10

.0
5.0

10
.0

10
.0

10
.0

10
.0

10
.0

Mi
nim

um
 S

pli
t (

s)
37

.2
37

.2
11

.2
37

.2
30

.2
30

.2
30

.2
30

.2
To

tal
 S

pli
t (

s)
92

.0
92

.0
18

.0
11

0.0
40

.0
40

.0
40

.0
40

.0
To

tal
 S

pli
t (

%
)

61
.3%

61
.3%

12
.0%

73
.3%

26
.7%

26
.7%

26
.7%

26
.7%

Ye
llo

w 
Tim

e (
s)

4.6
4.6

4.6
4.6

3.3
3.3

3.3
3.3

Al
l-R

ed
 T

im
e (

s)
1.6

1.6
1.6

1.6
2.9

2.9
2.9

2.9
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
6.2

6.2
6.2

6.2
6.2

6.2
6.2

6.2
Le

ad
/La

g
La

g
La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
?

Ye
s

Ye
s

Ye
s

Re
ca

ll M
od

e
C-

Ma
x

C-
Ma

x
No

ne
C-

Ma
x

Ma
x

Ma
x

Ma
x

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

86
.4

86
.4

11
.2

10
3.8

33
.8

33
.8

33
.8

33
.8

Ac
tua

ted
 g/

C 
Ra

tio
0.5

8
0.5

8
0.0

7
0.6

9
0.2

3
0.2

3
0.2

3
0.2

3
v/c

 R
ati

o
0.2

2
0.7

6
0.7

7
0.6

8
0.4

9
0.3

6
0.3

5
0.1

7
Co

ntr
ol 

De
lay

21
.2

27
.3

87
.9

17
.0

57
.6

10
.0

54
.3

15
.4

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

21
.2

27
.3

87
.9

17
.0

57
.6

10
.0

54
.3

15
.4

LO
S

C
C

F
B

E
B

D
B

Ap
pr

oa
ch

 D
ela

y
27

.2
21

.0
32

.4
36

.9
Ap

pr
oa

ch
 LO

S
C

C
C

D
Qu

eu
e L

en
gth

 50
th 

(m
)

4.1
16

0.8
25

.0
24

9.4
34

.2
0.9

19
.5

2.1
Qu

eu
e L

en
gth

 95
th 

(m
)

11
.2

18
9.4

m2
6.1

m2
36

.6
56

.2
19

.3
35

.8
14

.6
Int

er
na

l L
ink

 D
ist

 (m
)

66
5.6

39
1.4

13
7.5

13
0.5

Tu
rn

 B
ay

 Le
ng

th 
(m

)
70

.0
75

.0
36

.0
34

.0
Ba

se
 C

ap
ac

ity
 (v

ph
)

13
1

18
59

12
6

22
56

27
0

41
6

21
9

36
9

St
ar

va
tio

n C
ap

 R
ed

uc
tn

0
0

0
0

0
0

0
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

0
0

0
0

0
0

0
St

or
ag

e C
ap

 R
ed

uc
tn

0
0

0
0

0
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.2

2
0.7

6
0.7

3
0.6

8
0.4

9
0.3

6
0.3

5
0.1

7

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 15
0

Ac
tua

ted
 C

yc
le 

Le
ng

th:
 15

0
Of

fse
t: 7

1 (
47

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
EB

TL
 an

d 6
:W

BT
, S

tar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 9
0

Co
ntr

ol 
Ty

pe
: A

ctu
ate

d-
Co

or
din

ate
d

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

23
 E

xi
st

in
g 

 P
M

 P
ea

k 
H

ou
r

1:
 A

nt
ar

es
/L

as
er

 &
 W

 H
un

t C
lu

b
06

-2
4-

20
24

Sc
en

ar
io 

1 9
 G

ur
dw

ar
a 1

1:5
9 p

m 
03

-1
4-

20
24

 20
23

 E
xis

tin
g 

Sy
nc

hr
o 1

1 R
ep

or
t

Pa
ge

 2

Ma
xim

um
 v/

c R
ati

o: 
0.7

7
Int

er
se

cti
on

 S
ign

al 
De

lay
: 2

5.1
Int

er
se

cti
on

 LO
S:

 C
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 9
7.9

%
IC

U 
Le

ve
l o

f S
er

vic
e F

An
aly

sis
 P

er
iod

 (m
in)

 15
m 

   V
olu

me
 fo

r 9
5th

 pe
rce

nti
le 

qu
eu

e i
s m

ete
re

d b
y u

ps
tre

am
 si

gn
al.

Sp
lits

 an
d P

ha
se

s: 
    

1: 
An

tar
es

/La
se

r &
 W

 H
un

t C
lub



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

23
 E

xi
st

in
g 

 P
M

 P
ea

k 
H

ou
r

2:
 P

rin
ce

 o
f W

al
es

  &
 W

 H
un

t C
lu

b
06

-2
4-

20
24

Sc
en

ar
io 

1 9
 G

ur
dw

ar
a 1

1:5
9 p

m 
03

-1
4-

20
24

 20
23

 E
xis

tin
g 

Sy
nc

hr
o 1

1 R
ep

or
t

Pa
ge

 3

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

16
9

10
45

42
55

1
14

25
28

8
39

54
5

56
9

37
0

97
2

12
5

Fu
tur

e V
olu

me
 (v

ph
)

16
9

10
45

42
55

1
14

25
28

8
39

54
5

56
9

37
0

97
2

12
5

Sa
td.

 F
low

 (p
ro

t)
31

85
32

52
14

83
32

16
33

16
14

83
15

37
33

16
14

83
16

58
33

16
14

55
Flt

 P
er

mi
tte

d
0.9

50
0.9

50
0.9

50
0.9

50
Sa

td.
 F

low
 (p

er
m)

31
85

32
52

14
44

32
09

33
16

14
59

15
35

33
16

14
47

16
57

33
16

14
06

Sa
td.

 F
low

 (R
TO

R)
22

1
19

7
22

3
17

5
La

ne
 G

ro
up

 F
low

 (v
ph

)
18

8
11

61
47

61
2

15
83

32
0

43
60

6
63

2
41

1
10

80
13

9
Tu

rn
 T

yp
e

Pr
ot

NA
Pe

rm
Pr

ot
NA

Pe
rm

Pr
ot

NA
Pe

rm
Pr

ot
NA

Pe
rm

Pr
ote

cte
d P

ha
se

s
5

2
1

6
3

8
7

4
Pe

rm
itte

d P
ha

se
s

2
6

8
4

De
tec

tor
 P

ha
se

5
2

2
1

6
6

3
8

8
7

4
4

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

5.0
10

.0
10

.0
5.0

10
.0

10
.0

5.0
10

.0
10

.0
5.0

10
.0

10
.0

Mi
nim

um
 S

pli
t (

s)
11

.8
31

.8
31

.8
11

.8
31

.8
31

.8
11

.6
30

.6
30

.6
11

.6
30

.6
30

.6
To

tal
 S

pli
t (

s)
15

.0
63

.0
63

.0
28

.0
76

.0
76

.0
13

.0
31

.0
31

.0
28

.0
46

.0
46

.0
To

tal
 S

pli
t (

%
)

10
.0%

42
.0%

42
.0%

18
.7%

50
.7%

50
.7%

8.7
%

20
.7%

20
.7%

18
.7%

30
.7%

30
.7%

Ye
llo

w 
Tim

e (
s)

4.6
4.6

4.6
4.6

4.6
4.6

3.7
3.7

3.7
3.7

3.7
3.7

Al
l-R

ed
 T

im
e (

s)
2.2

2.2
2.2

2.2
2.2

2.2
2.9

2.9
2.9

2.9
2.9

2.9
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
6.8

6.8
6.8

6.8
6.8

6.8
6.6

6.6
6.6

6.6
6.6

6.6
Le

ad
/La

g
Le

ad
La

g
La

g
Le

ad
La

g
La

g
Le

ad
La

g
La

g
Le

ad
La

g
La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Re
ca

ll M
od

e
No

ne
C-

Ma
x

C-
Ma

x
No

ne
C-

Ma
x

C-
Ma

x
No

ne
Ma

x
Ma

x
No

ne
Ma

x
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
8.2

56
.2

56
.2

21
.2

69
.2

69
.2

6.3
24

.4
24

.4
21

.4
42

.0
42

.0
Ac

tua
ted

 g/
C 

Ra
tio

0.0
5

0.3
7

0.3
7

0.1
4

0.4
6

0.4
6

0.0
4

0.1
6

0.1
6

0.1
4

0.2
8

0.2
8

v/c
 R

ati
o

1.0
8

0.9
5

0.0
7

1.3
5

1.0
4

0.4
1

0.6
7

1.1
2

1.5
0

1.7
4

1.1
6

0.2
7

Co
ntr

ol 
De

lay
13

0.1
87

.6
0.1

21
7.6

72
.1

11
.3

11
3.7

13
2.9

26
2.6

38
6.6

13
2.0

3.6
Qu

eu
e D

ela
y

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 D
ela

y
13

0.1
87

.6
0.1

21
7.6

72
.1

11
.3

11
3.7

13
2.9

26
2.6

38
6.6

13
2.0

3.6
LO

S
F

F
A

F
E

B
F

F
F

F
F

A
Ap

pr
oa

ch
 D

ela
y

90
.3

99
.7

19
6.3

18
5.2

Ap
pr

oa
ch

 LO
S

F
F

F
F

Qu
eu

e L
en

gth
 50

th 
(m

)
~3

2.2
19

2.6
0.0

~1
22

.3
~2

65
.5

21
.7

12
.9

~1
09

.1
~2

02
.2

~1
80

.5
~2

09
.1

0.0
Qu

eu
e L

en
gth

 95
th 

(m
)

m#
52

.5
#2

27
.7

m0
.0

#1
59

.7
#3

08
.0

45
.4

#3
2.8

#1
47

.4
#2

77
.2

#2
45

.9
#2

51
.6

8.2
Int

er
na

l L
ink

 D
ist

 (m
)

39
1.4

57
4.2

34
2.2

45
9.5

Tu
rn

 B
ay

 Le
ng

th 
(m

)
10

5.0
13

0.0
15

0.0
80

.0
50

.0
17

0.0
90

.0
14

0.0
Ba

se
 C

ap
ac

ity
 (v

ph
)

17
4

12
18

67
9

45
4

15
29

77
9

65
53

9
42

2
23

6
92

8
51

9
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

0
0

0
0

0
0

0
0

0
0

0
Sp

illb
ac

k C
ap

 R
ed

uc
tn

0
0

0
0

0
0

0
0

0
0

0
0

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

0
0

0
0

0
0

0
0

0
Re

du
ce

d v
/c 

Ra
tio

1.0
8

0.9
5

0.0
7

1.3
5

1.0
4

0.4
1

0.6
6

1.1
2

1.5
0

1.7
4

1.1
6

0.2
7

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 15
0

Ac
tua

ted
 C

yc
le 

Le
ng

th:
 15

0
Of

fse
t: 3

1 (
21

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
EB

T 
an

d 6
:W

BT
, S

tar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 1
50

Co
ntr

ol 
Ty

pe
: A

ctu
ate

d-
Co

or
din

ate
d

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

23
 E

xi
st

in
g 

 P
M

 P
ea

k 
H

ou
r

2:
 P

rin
ce

 o
f W

al
es

  &
 W

 H
un

t C
lu

b
06

-2
4-

20
24

Sc
en

ar
io 

1 9
 G

ur
dw

ar
a 1

1:5
9 p

m 
03

-1
4-

20
24

 20
23

 E
xis

tin
g 

Sy
nc

hr
o 1

1 R
ep

or
t

Pa
ge

 4

Ma
xim

um
 v/

c R
ati

o: 
1.7

4
Int

er
se

cti
on

 S
ign

al 
De

lay
: 1

36
.4

Int
er

se
cti

on
 LO

S:
 F

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 1

11
.1%

IC
U 

Le
ve

l o
f S

er
vic

e H
An

aly
sis

 P
er

iod
 (m

in)
 15

~ 
   V

olu
me

 ex
ce

ed
s c

ap
ac

ity
, q

ue
ue

 is
 th

eo
re

tic
all

y i
nfi

nit
e.

    
 Q

ue
ue

 sh
ow

n i
s m

ax
im

um
 af

ter
 tw

o c
yc

les
.

#  
  9

5th
 pe

rce
nti

le 
vo

lum
e e

xc
ee

ds
 ca

pa
cit

y, 
qu

eu
e m

ay
 be

 lo
ng

er
.

    
 Q

ue
ue

 sh
ow

n i
s m

ax
im

um
 af

ter
 tw

o c
yc

les
.

m 
   V

olu
me

 fo
r 9

5th
 pe

rce
nti

le 
qu

eu
e i

s m
ete

re
d b

y u
ps

tre
am

 si
gn

al.

Sp
lits

 an
d P

ha
se

s: 
    

2: 
Pr

inc
e o

f W
ale

s  
& 

W
 H

un
t C

lub




