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Highways Department Agreement No. CE 51/2013 (HY) Widening of Western Section and Eastern Section of Lin Ma Hang Road — Design and Construction

1

Note of Traffic Forecast Review (Western Section)

Introduction

1.1
111

1.1.2

1.13

1.14

1.15

1.16

Project Background

The frontier closed area (FCA) is an integral part of the package of coordinated
tactics for effective boundary control. To reduce the FCA to the minimum necessary
for ensuring public order, the Government substantially reduced the land coverage of
the FCA from about 2,800 hectares at the time to about 400 hectares via a three-
stage reduction exercise carried out from 2008 to 2016, thereby releasing 2,400
hectares of land for various uses.

To formulate a planning framework to guide the conservation and development of
the large area to be released from the FCA, Planning Department (PlanD)
commenced a consultancy study “Land Use Planning for Closed Area — Feasibility
Study” to examine the development potential and constraints of the area. As
identified in that study, the existing road configuration of Lin Ma Hang (LMH)
Road, which is basically a 3.5m-wide single-track access road with passing bays,
would not be able to cope with the anticipated traffic flow upon opening of the
relevant portion of the FCA. Regarding landuse zoning, the study recommended
“Recreation” and “Village Type Development” zones as major landuses for the area
near Ping Che Road, while “Green Belt”, “Agriculture”, “Recreation” and “Village
Type Development” zones were suggested for the area along LMH Road between
Pak Fu Shan and Wang Lek.

The existing LMH Road stems from Man Kam To Road near the Boundary Control
Point at the west. It meanders towards the east at a short distance from Sham Chun
River. After passing through Ping Che Road and Lin Ma Hang, it terminates at Sha
Tau Kok at the east. Along the road is rural environment with scattered villages.
Structure-wise, LMH Road is basically a 3.5m wide single-track access road with
passing bays except the section between Man Kam To Road and Ping Yuen River,
which is a single two-lane road of a 6.5m wide carriageway with footpath on one
side.

To cater for the anticipated traffic growth of Lin Ma Hang Road due to the opening
up of the FCA, and provide a safer and more efficient road network for local
villagers and visitors, improvements to the road are needed. Transport Department
(TD) recommended the “Western Section” between Ping Yuen River and Ping Che
Road, and “Eastern Section” between Tsung Yuen Ha and Lin Ma Hang, be widened
to a 7.3m wide single two-lane carriageway with 2m wide footpath on both sides of
the carriageway to meet the current standards. The widening works of Lin Ma Hang
Road between Ping Che Road and Tsung Yuen Ha is taken up by Civil Engineering
and Development Department (CEDD) under the Liantang / Heung Yuen Wai
Boundary Control Point project.

An investigation study for this Project (under Agreement No. CE5/2012 (HY)) was
commenced in August 2012, including environmental review and preliminary design
of the road widening works for the Western and Eastern Sections.

On 19 March 2014, Highways Department (HyD) commissioned Ove Arup &
Partners Hong Kong Ltd as the Consultant to undertake the “Agreement No. CE
51/2013 (HY) Widening of Western Section and Eastern Section of Lin Ma Hang
Road — Design and Construction”. The main tasks of this assignment are to review
the findings of the previous feasibility study, to prepare detailed design and tender
and contract documents, and to supervise the construction works.
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Highways Department Agreement No. CE 51/2013 (HY) Widening of Western Section and Eastern Section of Lin Ma Hang Road — Design and Construction
Note of Traffic Forecast Review (Western Section)

1.2  Objective of this Note

1.2.1  The 3™ Stage of FCA reduction took effect on 4 January 2016. Highways
Department instructed Arup to conduct traffic survey to review the latest traffic
condition of the Western Section of LMH Road. The traffic survey was carried out
in July 2017. This Note covers the results of this traffic survey 2017, and the
subsequent review of the link capacity and traffic forecast in 2023 and 2032.
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Highways Department Agreement No. CE 51/2013 (HY) Widening of Western Section and Eastern Section of Lin Ma Hang Road — Design and Construction

2

Note of Traffic Forecast Review (Western Section)

Traffic Survey

2.1
2.1.1

212

2.2
2.2.1

Dates, Time & Location of Survey

To determine the survey periods, the nearest counting station to LMH Road Western
Section as published in TD’s Annual Traffic Census as well as the previous traffic
survey had been referred. Based on the reference counting station, the morning and
evening peaks of the roads in the area would be within 07:00 — 10:00 & 17:00 —
20:00 (weekdays) and 10:00 — 16:00 (weekends). The peak flow will be in Fridays.

The traffic survey was conducted on the following dates in July 2017 covering both
normal weekday and weekends at Western Section of LMH Road.

Date Time

14 July 2017 (Fri) 07:00-10:00 & 17:00-20:00

15 July 2017 (Sat) 10:00-16:00

16 July 2017 (Sun) 10:00-16:00

Result of Traffic Survey

On 14 July 2017 (Fri), the morning and evening peak hours were found to be 07:30-
08:30 and 17:15-18:15 respectively. The summary of the traffic survey results is
illustrated in the below figure.
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Highways Department Agreement No. CE 51/2013 (HY) Widening of Western Section and Eastern Section of Lin Ma Hang Road — Design and Construction

3

Note of Traffic Forecast Review (Western Section)

Traffic Forecast and Link Capacity Assessment

3.1
3.1.1

3.2
321

3.3
33.1

3.4
3.4.1

Traffic Forecast Methodology

In general, growth factor methodology could be adopted for relatively simple cases
by using the historical growth information, and supplemented with well-defined
development parameters. As stated in Section 1.3.1, the 3rd Stage of FCA reduction
took effect on 4 January 2016, the local traffic pattern has been redistributed and
stabilized at the time when the traffic survey was conducted in July 2017. In view of
the small scale of the proposed road widening work and there is no major road work
in the future which would induce significant change of the local traffic pattern, the
growth factor methodology is considered applicable to forecast the traffic flows at
the subject road. Traffic flows forecast adopted in this assessment are primarily
based on the traffic survey conducted in July 2017. A suitable growth factor by
making reference to historical data of the Annual Traffic Census is then applied to
these survey results to obtain the design year traffic flows. There are
planned/committed developments in the vicinity of the Western Section of LMH
Road, including the columbarium at Sandy Ridge, village expansion and organic
farm. Their induced traffic demand will be added to the traffic flows forecast.

Volume/Capacity Ratio

The Volume to Capacity (V/C) ratio indicates the proportion of the road capacity
being used by the peak hour traffic flow. Higher V/C ratio of a road indicates
heavier usage of the road link concerned. A V/C ratio equals to or less than 1.0 is
considered acceptable. A V/C ratio between 1.0 and 1.2 indicates a manageable
degree of congestion. A V/C ratio above 1.2 indicates more serious congestion.

Design Capacity of the Existing Lin Ma Hang Road

Taking into account the current configuration of the subject LMH Road, its design
capacity is estimated to be 600PCU/hr?,

Traffic Survey

Based on the traffic survey conducted in 2017 at Western Section of LMH Road, the
breakdown of vehicle type and highest traffic flow observed during AM peak and
PM peak hours are summarized as follows.

2017 Vehicle Type (PCU/hr) 2017 Vehicle Type (PCU/hr)
AM Peak: 07:30-08:30 PM Peak: 17:15-18:15

Private
Vehicle Transport Vehicle Transport

Light | Medium/Heavy . . Light | Medium/Heavy .
Public Private Public
Goods | Goods Vehicle Total Goods | Goods Vehicle Total

Vehicle (M/HGV) Vehicle (M/HGV)

EB

202 61 190 9 462 106 42 163 6 317

wB

105 31 58 6 200 136 38 145 8 327

Sum | 662 Sum | 644

Volume/Capacity Ratio | 1.10 Volume/Capacity Ratio | 1.07

! Design capacity of single track access road: 120 PCU/hr. Design capacity of single-two lane local roads: 1000
PCU/hr. Length of passing bays = 400m. Resulting design capacity = 1000 PCU/hr x (400/750) + 120 x
(350/750) = 600 PCU/hr.
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Highways Department Agreement No. CE 51/2013 (HY) Widening of Western Section and Eastern Section of Lin Ma Hang Road — Design and Construction

Note of Traffic Forecast Review (Western Section)

3.5 Traffic Forecast for Year 2023 and Year 2032

Scenario before Road Widening

3.5.1 662 PCU/hr is adopted as the background traffic flow to forecast the traffic flows.

To exclude the influence arising from the construction of Liantang/Heung Yuen Wai
BCP and associated projects, the related construction traffic of about 60 PCU/hr is
excluded in the future traffic forecast. Hence the background traffic flow of Western
Section of LMH Road will be 662 — 60 ~ 600 PCU/hr.

3.5.2  The estimated traffic flows in Year 2023 and Year 2032 are calculated as follows:

Critical AM Peak: 07:30-08:30
Source of Traffic Flow ) . ) )
Predicted Traffic Flow Predicted Traffic Flow
(PCU/hr) in Year 2023 (PCU/hr) in Year 2032
Traffic growth rate * 600 x (1+0.6%)™® =622 | 600 x (1+0.6%)"*® = 656
Construction traffic 2 15 0
Sandy Ridge Cemetery 3 0 82
Traffic induced from organic farms * 10 10
Traffic induced from village ° 59 88
Sum 706 836
Volume/Capacity Ratio 706/600 = 1.18 836/600 = 1.39
Notes:
1. A steady traffic flow growth rate of 0.6% per annum is adopted according to historical data of the nearest
ATC station no. 5860 Sha Tau Kok Road.
2. The peak construction traffic is estimated to be 15 PCU/hr, induced by the works before commissioning of
this road widening in Year 2023.
3. Reference: TIA Report for columbarium project at Sandy Ridge.
4. Reference: The explanatory statement of approved Man Kam To Outline Zoning Plan (No. S/INE-MKT/4)
5. Reference: Based on the explanatory statement of approved Man Kam To Outline Zoning Plan (No. S/NE-

MKT/4), the planned population will be about 6,660 persons. Based on the 2011 Population Census, the
population of the area was estimated about 600 persons. Hence, there would be population increase of 6,060
persons in the vicinity from 2011 to 2026.

The population increase from 2011 to 2017 would be 6,060 x 6 /15 = 2,424. Therefore, the population
increase from 2017 to 2026 is 3,636.

By adopting the trip rate of 0.073 PCU/hr/flat (i.e. observed by trip generation survey at existing villages)
and 3 persons/flat, the village expansion will generate additional traffic of 3,636 / 3 x 0.073 = 88 PCU/hr,
by and after 2026.

Based on the estimated traffic flow of 88 PCU/hr due to village expansion by 2026, interpolation (from
2017 to 2023) is adopted to estimate the traffic flow in 2023, i.e. 88 x 6 /9 =59 PCU/hr.
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Agreement No. CE 51/2013 (HY) Widening of Western Section and Eastern Section of Lin Ma Hang Road — Design and Construction
Note of Traffic Forecast Review (Western Section)

Scenario after Road Widening

3.5.3 462 PCU/hr and 200 PCU/hr, of LMH Road eastbound and westbound respectively,
are adopted as the background traffic flow to review the traffic forecast. To exclude
the influence arising from the construction Liantang/ Heung Yuen Wai BCP and
associated projects, the related construction traffic of about 45 PCU/hr and 15
PCU/hr eastbound and westbound respectively, are excluded in the future traffic
forecast. Hence the background traffic flow of Western Section of LMH Road
eastbound will be 462 - 45 =~ 415 PCU/hr, while the background traffic flow of
Western Section of LMH Road westbound will be 200 - 15 = 185 PCU/hr. The
estimated traffic flows in Year 2023 and Year 2032 are calculated as follows:

Critical AM Peak: 07:30-08:30
Source of Predicted Predicted Predicted Predicted
Traffic Flow Eastbound Westbound Eastbound Westbound
Traffic Flow Traffic Flow Traffic Flow Traffic Flow
(PCU/hr) in (PCU/hr) in (PCU/hr) in (PCU/hr) in
Year 2023 Year 2023 Year 2032 Year 2032
415 x 185 x 415 x 185 x
Traffic growth ! (1+0.6%)" = (1+0.6%)" = (1+0.6%)"*° = (1+0.6%)"1° =
430 192 454 202
Construction
traffic 2 0 0 0 0
Sandy Ridge 0 0 a1 a1
Cemetery
Traffic induced
from organic 5 5 5 5
farm 4
Traffic induced | 59 x (415/600) | 59 x (185/600) | 88 x (415/600) | 88 x (185/600)
from village =41 =18 =61 =27
expansion °
Sum 476 215 561 275
Volume/Capacity | 476/1000= | 215/1000 = 561/1000 = 275/1000 =
Ratio 0.48 0.22 0.56 0.28
Notes:
1. A steady traffic flow growth rate of 0.6% per annum is adopted according to historical data of the nearest
ATC station no. 5860 Sha Tau Kok Road.

2. The road widening would be completed, thus nil construction traffic would be added.

3. Reference: TIA Report for columbarium project at Sandy Ridge.

4. Reference: The explanatory statement of approved Man Kam To Outline Zoning Plan (No. S/INE-MKT/4).
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Highways Department Agreement No. CE 51/2013 (HY) Widening of Western Section and Eastern Section of Lin Ma Hang Road — Design and Construction
Note of Traffic Forecast Review (Western Section)

5. Reference: Based on the explanatory statement of approved Man Kam To Outline Zoning Plan (No. S/NE-
MKT/4), the planned population will be about 6,660 persons. Based on the 2011 Population Census, the
population of the area was estimated about 600 persons. Hence, there would be population increase of 6,060
persons in the vicinity from 2011 to 2026.

The population increase from 2011 to 2017 would be 6,060 x 6 /15 = 2,424. Therefore, the population
increase from 2017 to 2026 is 3,636.

By adopting the trip rate of 0.073 PCU/hr/flat (i.e. observed by trip generation survey at existing villages)
and 3 persons/flat, the village expansion will generate additional traffic of 3,636 / 3 x 0.073 = 88pcu/hr, by
and after 2026.

Based on the estimated traffic flow of 88 PCU/hr due to village expansion by 2026, interpolation (from
2017 to 2023) is adopted to estimate the traffic flow in 2023, i.e. 88 x 6 /9 =59 PCU/hr.

Directional factor of 415/600 for Eastbound and 185/600 for Westbound are adopted based on Year 2017
background traffic.
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Highways Department Agreement No. CE 51/2013 (HY) Widening of Western Section and Eastern Section of Lin Ma Hang Road — Design and Construction

4

Note of Traffic Forecast Review (Western Section)

Conclusion

411

41.2

4.1.3

At present, the V/C ratio of the concerned single-lane road with passing bays has
reached 1.10, indicating that traffic congestion will occur during peak hours. The
situation is undesirable for the concerned single-lane road for two-way traffic
causing delays to the traffic. With the increase of the traffic over years, traffic
congestion will become more serious.

Therefore, widening of the aforementioned Western Section of LMH Road is
required to relieve the current traffic congestion as well as to cope with the
anticipated traffic growth, improve safety to road users by offering proper 2m-wide
footpaths, provide road drainage system for proper discharge, and enhance aesthetic
appeal of the surrounding environment along LMH Road.

Upon completion of the project, it is anticipated that the V/C ratios of the concerned
road during the critical AM peak hour will be improved as follows:

Volume/Capacity (V/C) Ratio
Year
Before Road Widening After Road Widening
2017 1.10 -
2023 1.18 0.48
2032 1.39 0.56
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Traffic Volume of Western Section of LMH Road

00)

®

00-16

(Saturday 10

o
O
i

O O O O O O o
< N O o0 © < N
L B B o |

(unugT/nod) swnjop diyjell

0

Start Time (15-min interval)

Traffic Volume of Western Section of LMH Road

00)

N

00-16

(Sunday 10

o
o0

o O O O O O o
N O n S o N

(ungT/nod) sawnjop duyjell

0

Start Time (15-min interval)



M= ANNEX 3
Omm 100 200
E 1 HH‘HH‘ ‘ ‘ ‘
E AR
TSUNG. YUEN' HA
| SCem Rl a7
MAN: KAMT0 TA KWU 'L ING

. WEITHAE z=a[E KEY PLAN

‘/'\ EXISTING VEHICULAR BRIDGE Hl SCALE 1:100000

SRk o

RIVERGANGES

PUMPING STATION

o__}|

o — o — -

—

SRS
LIN MA HANG ROAD
5 LEGEND:
—-- AR ( )
'—-- WORKS BOUNDARY b % Important tree FTEtsEnt \o
< I i ; ; TA'KWU LING
] PROPOSED CONSTRUCT ION e ’05/ 7 (Ficus microcarpa) VILLAGE 2%
Ry to be transplanted o )
OF ROAD Vep 2% TS
FRETT ABS W KAN TAU “WAI
———  PROPOSED CONSTRUCTION =)
OF FOOTPATH — gt ) %
e mportant tree
B TG -
[ 1 PRoPOSED vEHICULAR BRIDGE (Cinnamomum camphora)
] to be felled
RS
PROPOSED SLOPE 0 100 200 m
” - L I I I | i i i f |
R%%AHNING WALL ¢ 4 000 SCALE BAR
[ H 4 #% plan title E Hl % % plan no. It # scale
- 1:4000 skEw
HMWG863TH-SK0010 | p:4000 2l

THAHEEHF6S63THIREMI A BRCH M ENFRK)EME THE - WHRE EH AN EE

PWP [TEM NO. 6863TH WIDENING OF WESTERN SECTION OF LIN MA HANG ROAD

BETWEEN PING YUEN RIVER AND PING CHE ROAD - LOCATION PLAN OF THE TwO I[MPORTANT TREES

© Kz # Fi H COPYRIGHT RESERVED

LA\

im

HIGHWAYS & _
DEPARTMENT Eﬁz%
HONG KONG =

c\edmsymwidms0710T\HMW6863TH-SK0010.dgn

A4 210 x 297


The House of Portable
Callout
重要樹木(樟樹)會被砍伐
Important tree
(Cinnamomum camphora) 
to be felled

The House of Portable
Callout
重要樹木(細葉榕)會被移植
Important tree 
(Ficus microcarpa)
to be transplanted

The House of Portable
Ellipse

The House of Portable
Ellipse




